NMHCTPYKUWNA

Mo reoXMMUUYECHUM
MeTogam
noncHoB

pPYAHBbIX
MECTOPOXAEHUN


http://www.kruzhevo-len.ru

MUHUCTEPCTBO FEOJIOTHUHN CCCP

YTBEPX/JIEHO
MUHHCTEPCTBOM TEOJIOrMH CCCP
22 mous 1982 r.

MHCTPYKL WS

10 TeOXUMHUYECKUM
MeTOdaM
IMONCKOB

PYAHBIX
MeCTOPOMKAEHHH

B

MOCKBA «1 E 1P A» 1983



VK 550.84 : 553.3/4 (083—96)

HHCTPpYKIMA 1O reoXHMHYECKHM MeToJaM IOHCKOB DYAHHX MeCTo-
poxacuuit / M-o reosorun CCCP. M., Henpa, 1983. 191 c.

IToxasaHel 3HaueHHe H BO3MOMHOCTH TIPHMEHEHHS TIeOXHMHYECKHX
METO0B Ha PasHBIX CTAJHAX reoJoropasBefouHoro mponecca. Hanoxe-
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Jast uHXeHepHO-TeXHHUeCKHX paGOTHHKOB BCEX reOJIOTHUECKHX Op-
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NMPEOAUCNOBHE

B «OcHoBHHIX Hanpap/eHHsiX SKOHOMHYECKOro H coumaabHoro passutus CCCP
Ha 1981—1985 rogu u Ha mepuoy Ao 1990 ropas, mpuaaTEX XXVI cweanom KIICC,
TIOCTaBJIeHB! 3aJlaul YBEJHYHTb pasBejaHHbIE 3aNachl MHHEPaAbHO-CHIPLEBEIX pecyp-
COB CTp&HBI, YCHJAHTb WOMCKH H DasBedKy MecTopoxienull, GoJiee OLICTPHIMH TeM-
NaMH DasBHBaTh NPOrPeCcCHBHBE BHAB reO(H3HYECKHX H reOXHMHYECKHX HCC/eAOBaHHIL

Bce Gonee mmpoxoe BHefpeHHe B NPaKTHKY FeOJIOrOPasBeROYHLIX paloT reoxH-
MHYECKHX METOAOB MOMCKOB MECTOPOXKJEHHH IOJIe3HBIX HCKOMAaeMHX, yCIellHas paspa-
60TKa psfla HOBHIX METOAHMK, a TaKXKe YCIOXHEHHe yCNOBHH NDOBEJEGHHS reoXHMHYe-
cKkHX pabor noTPeGOBaNM COCTABJCHHS HOBOM HHCTPYKHIMH [0 TFEOXHMHYECKHM
MEeTOJaM MOHCKOB PYAHBIX MecTOpPOXAeHHH,

HHerpykuus cocraBjieHa B COOTBETCTBHM € YTBEPMKAEHHBIMH MuUHHCTEPCTBOM
reosiornn CCCP (mpukasz Ne 690 or 15 xeka6ps 1975 r.) MeTooHuUeCKHMH yKasaHHf-
MH O NpPOBENEHHH TeoJoropasBefOYHHIX PaloT MO CTaAHAM, H ee NpHMeHeHHe fBJS-
ercst 06513aTe/IbHBIM TIPH NIPOEKTHPOBAHHH H TIPOM3BOACTBE NOHCKOBHIX H PA3BENOYHBIX
paboT Ha TBepAble NOJe3HHe HCKONaeMble BCEMH OPraHH3aUMsAMH, OCYIIECTBJISIOUIHMH
reosnoropassesounsle paborst B CCCP, HezaBHCHMO OT BeIOMCTBEHHOM NOAUHHEHHOCTH,
C ony6aukoBanHeM HacTodulefi HHCTPYKIHH paHee JeHCTBOBaBUIAs HHCTPYKUHS IHO
reOXMMHYECKHM IIOHCKaM DYRHBIX MECTODOXKIEHHH, yTBepKieHHas 29 oKralps
1964 r., npexpaulaer cpoe jeficTBHE.

JHpekTHBHbIE AOKYMEHTH!, HeTAJH3HPYIOUi#e COCTaB B TMOCAEA0BATEJNBLHOCThL Teo-
XUMHUECKHX paGoT Ha OTAETBHBIX CTAfHSX M NOACTALHUSX reosOropasBef0YHOrO Mpo-
necca H B KOHKPETHBIX T'eOJIOrO-JaHAWA(THHIX YCJAOBHSX, NONKHB HAXOMHTBCH B
CTPOrOM COOTBETCTBHA € OCHOBHEIMH NOJOXEHHSMM, DPEKOMEHJALHSMH H NpeAnHca-
HHAIMH HACTOSILeH WHCTPYKIHH,

[IpH H3JI0KeHHH THAPOXMMHUYECKHX METOJOB HCHOJb30BaHbl Marepnaan I'. A.To-
JeBo, Guoreoxumuyeckux — A. JI. Kosanesckoro, armoxumuuecknx — C. A, Bopo-
obeBa, B. A. HocasoBo#t, A. 1. ®pugmana u B. 3. ®ypcora, Ilpu xapakrepucruke
BTODHYHLIX OPEOJIOB DAaCCesiHHs Hcnmosb3oBann paGoret B. B, IMonmkapnoukwna. Ilpa-
MeHeHHe TPH TeOXHMHYECKHX IIOMCKaXx YYeHMs O TreOXHMHH JanpwmadTa AaHo no
matepranam A. U. Ilepenbmana, a meroguxka OLEHKH KaueCcTBa aHAJHTHYECKHX onpe-
Jenenuft — no marepuanam P, K. IlyGosa.



BBEAEHHE

TeoxHMHYecKHE METOAB IOHCKOB MECTODOMAGHHH TMOJE3HHIX HCKONMAEMBIX OCHO-
BaHH H& 3aKOHOMEPHOCTAX pDACIpPENEeJIEHHs] XHMHUeCKHX SJIeMEHTOB B JHTOc(epe,
rugpocdepe, atMochepe u Guocdepe. Tlpeamerom HCCIeAOBAHUS NPH FEOXHMHYECKHX
MOHCKAX SBJSETCH TFeOXHMHYECKOE IoJIe H ero JOKaJbHhie aHOMajuHd, obycloBJeHHEe
PYZ006pasyIoIHMY TIPOIECCaMH.

B oTsMuHe OT MSAABHA CYUIECTBOBABIIHX METOXOB MOHCKOB PYAHBIX MECTOPOXKG-
Huft (N0 KOPEHHBLIM BBIXOAAM Ha TOBEPXHOCTH, O6JOMORHO-PEYHOH, BaJyHHO-JeAHHKO-
BB, UVIHXOBOH) reOXHMHYECKHe METONE! NO3BOJSIOT OGHAPYIKHBAThH MNMOJE3HBlE HCKO-
naemsle IO HEBHAMMEIM NPH3HAKAM C NOMOIUBIO SKCHpecc-aHaMH3a P06, OTOGPaHHHIX
no 3ananuoll cerd (npodpuasm), way 6e3 npoGoorbopa, MyTeM PerHCTPALHH MOKASAHMI
COOTBETCTBYIOIHX NpPHGOpOB. Bricokas sddekTHBHOCTs U OOGBEKTHBHHEA Xapakrep
reOXHMHYECKHX METOAOB ONpPeXeNAIOT HX BaXcHefillee 3HaueHHe He TOJBKO NDH TOHC-
Kax B c1a60 OOHaXKeHHHX, SAJiePHOBAHHMIX W 8aJIeCEHHBIX pafiOHAX, HO TaKKe H IJA
BLISABJIEHHA TAYOOKO 3aJIeTaiOIMX CKPHTHX — CJAENHX H NOrpeGeHHHX MecTOpOoXie-
HH#t, SBJSIOUIMXCA OCHOBHHIM pe3ePBOM HPHPOCTAa 3allacOB DYyA B TOPHONPOMBIILIEH-
HBIX pafoHax.

Yenelurnsle reoXHMHYECKHe NOHCKA BO BCEX CIyYasx TPeGyIOT NPH UX NPOBEHEHHH
BCECTOPOHHEr0 aHaJM3a reoJOrHYecKOro CTPOEHHsI, MEeTAJUIOTeHHH U JaHAWAadTHO-reo-
XUMHYEeCKHX ocobenHocTefi pafiona paGor. CoBMecTHOe NpoBejieHHe TI'eOJIOTHYECKHX,
reOXMMUYECKHX H reoPH3HYeCKHX MCC/eNOBAHMA B COYETAHHM C IOPHEIMH paGoTaMH
GypenneM oOeCNeUHBAET HAZEXKHYIO OUEHKY OODBEKTOB TIeoJOoropasBefoYHHX pabor.



OBIUASA YACTD

OcCHOBHbBIE MOJOXKEHUS

Hayuno#t OCHOBOH reOXHMHYECKHX METOLOB IOHCKOB SIBJSIETCSl YuCHHE O MHrpa-
IIMH, PacCesiHHH H KOHLEHTPAlHW XHMMHYECKHX 5JeMEHTOB B 3CMHOH KOpe, 3aJ0MeH-
Hoe tpyaamu B. HM. Bepraackoro, B, M. Toappmumuara u A. E. Pepcmana, a Taxkxe
yUYeHHe O DYAHBIX MECTOPOK/JCHHSX, ONpeAesIOllec I'eOJOrHYeCKHe yCa0BHs §opMupo-
BaHHS MeCTODOXKIEHHMA pasAHUHBIX TeHeTHyeckHx THoB. [lonatHe 06 opeosnax pac-
CeslHHA HJEMEHTOB-HHAHKATOPOB MECTOPOXIEHHH I0Je3HbIX HCKONaeMblX BIepBLIC
6u10 chopmyanposado H, M, Cadponosuim (1936 r.).

IIpn noMoumM reoXHMHYeCKHX METOLOB H3YYalOT 3AKOHOMEPHOCTH paclpefe/IeHHs
XHMHYECKHX 3JeMCHTOB B TFOPHBIX MOPOAAax, NMOYBAX, NPHPOLHBIX BOAAX, PACTECHHAX H
atMochepe ¢ LeJblo BbIAC/AEHHA YYacTKOB, INEPCIEKTHBHLIX Ha oOHapy:KeHue opy-
HEeHCHHS,

Oco6enHOCTH pacnpefefeHHs XHMHYECKHX 2JIEMCHTOB B KOPeHHHIX TOPHBIX I10po-
Jlax, B PHIXJBIX OTJIOXKEHHAX, BOAAX, PacTeHHSX H aTMmocdepe, He 3aTPOHYTHIX KakH-
MH-THGO pyROOGPA3YIOIIMMH HJIH TEXHOTEHHBIMH ! IIpOlIECCAMH, ONPEACSIOT MCCTHBIH
reoxuMuyeckuit ¢poH (HopManbHOe moJe).

Cornacuo sakony Kaapka — Bepnazackoro o BceobuieM pacceaiHH 3JI€MCHTOB
B JI0GHX NPUPOAHBIX 06pasoBaHHSIX COAEPKATCS BeC XHMHUecKHe sacmentnl. Cpen-
Hee COJePXKaHHE XHMHUECKHX 9JIeMEHTOB B TOPHBIX NOpPoAaX, MOYBAX, MNPHPOMHEIX
BOAAX, B NpuseMBON aTtmocdepe u pacreHHsiX B YAAJeHHH OT MECTOPOXKJCHHHA sBJsA-
eTCA OTHOCHTE/ILHO HH3KHM, XapaxTephays MecTHbifl reoxumuueckuli don (Cg), Gaus-
KHfi K BeJHUHHE KJIapKOB 3JeMeHTOB. B 3asexax MOJe3HLIX HCKONaeMblx H BOJH3M
HUX CONEPKAHHA COOTBCTCTBYIOUMX 3nementoB cymecrsenno Buime (C%» Cy), Gaaro-
Aapsi ueMy ¥ (DHKCHPYIOTCS FeOXHMHYeCKHE aHOMAaJ/HH, KOTOPbie BKJIOYAIOT KaK CaMH
DYJAHLIC 3a/1eXKH, TaK W CBSI3aHHBIE ¢ HMMH IEPBHYHLIC OPCOJIBHI XHMHUECKHX 3JeMeH-
TOB, BO3HHKAIOUHe B npouecce o6pa3oBaiHs MeCTOPOXKACHUH, a TaKKe BTODHUIbIE
Opeosisl B MOTOKH THIEePreHNOro paccesiivs pyAaHoro eeitecTna. Haauume snauuTeb-
HO NpeBLIIAIOIHX N0 pa3Mepy PYAHbie 3aJCKH FeOXHMHUYECKHX OPEOJIOB CYULecTBeH-
Ho ofJaeruact oOHApYXKeHHe PYAHBIX MECTOPOXKICHHI TEOXHMMHUECKHMH MCTO/JaMH,
onpejesisi HX BHICOKYIO 3((EeKTHBIIOCTb.

B pesysbTate TCOJIOTHUECKHX NpPOLECCOB 3HILOTEHHOTO WJH SK30M€HHOro Xapax-
Tepa, CONPOBOMJAIOUWIMXCA MPHBHOCOM OJHHX H BHIHOCOM APYTHX XHMHUYCCKHX B3Je-
MEHTOB, B KOPEHHBEIX T'OPHBIX NOPOJax, PHIXJBIX OTJIOKEHHAX H NMOYBAaX MOryT BO3-
HHKAThb JIOKAJbHble YUYaCTKH, XapaKTCPH3YIOUlHecsl aHOMaJbHbBIMH [0 CPaBlICHHIO
C FeOXHMHUYCCKHM (OHOM COZEpIKalUsIMH XHMHUECKHX 3JIEMCHTOB, — TAaK Ha3blBacMble
JHTOXHMMHUECKHe aHOMaJaHuu JIokalbHEle yyacTkd, OTJHYalOUlHecs aHo-
MaJbHBIMH COJAEPXKAHHAMH XHMHYECKHX 5/JeMEHTOB B MOA3EMHLEIX H MOBEPXHOCTHLIX
BOJAX, HA3bBAalOTC! THAPDOXHMHUYECKHMH alOMaJdHSMH, a YYacTKH,

1 TexHoresnble NpPONECCLI — NPOLECCH!, CBA3aHEBE € NPOMLINJICHHOR HAH CENbCKOXO3ANACT-
BeHHON NeATeNbHOCTHIO YeJIOBEKa.



XapaKTepU3YIOIHecd aHOMAJBHLIMH  COAEPXKAHHAMH BHASTIOMHUXCA H3  3CMHBIX
HeAp ra3oB,—aTMOXHMMHUECKHMM aHoMaJaHsMu Haauuve aHomanmbno
HOBHIEHHHX COJGPIKAHMH XHMHYECKHX 9JIEMEHTOB B MNOpojax, IOYBax, BOJAax
H rasax BHSHBACT TNOSBJEHHE AHOMAJBHHIX COAEPIKAHMH XHMHYECKHX 3JIEMEHTOB
B pacCTeHHsX, TPOH3PACTAIOIKX Ha 3To# mJomanH. B pesynbrate obpasyiorcs 6 o-
reoxXuMHUECKHEe aHOMAaJHH, B KOHTYPAX KOTOPLIX BCE DACTEIHS HJH TOJBKO
OTAeAbHEE HX BHAB OTJHYAIOTCH MOBLILEHHBIMH COAEPXKAHHAMH HeKOTODHIX 9J/1eMeH-
0B, COOTBETCTBEHHO XapaKTEDy TEOXHMHYECKHX aHOMAaJHi pas/HYaIOT JHMTOXHMHYe-
CKHe, THAPOXHMHYEeCKHMe, aTMOXHMHAYecKHe (rasobnie) 4 OCHOreOXHMHYECKHEe METOAH
HOHCKOB,

CripbeBylo 6a3y coBpeMeHHOI FOPHOH NPOMBIINICHHOCTH 06PasyioT PyLHBIE MecTo-
PO JeHHs, 3ajeraiomue B Jadrochepe u, crepoBaTeNbHO, NPHHAAJEKAllHe K paspsi
1y JHTOXHMHYECKHX aHOMaJufi. B pesyjabraTe nocTynaTeJbHOro pAasBHTHA JIHTO-
cepsl pyAHble MeCTOPOXKJEHHs H HX NepBHUHBIE OPEOJHl NOJABEPraloTcd BHIBETPH-
BaHHIO W JeHyjauud, o6pasysi THIEPTCHHble reoXHMHUECKHe aHOMaJHH B JHTocdepe,
ruppocdepe, armochepe u Ouocdepel!, B pasaHyHOA CTenmeHH CBA3AHHBIE MEXKAY
co6oii ¥ ¢ KOPEHHBIM OpYJeHeHHEM.

ObdexTHBHAS MCTOAHKA TeOXHMHYECKHX TIOHCKOB IO BTODHYHBIM OpeosaM
JO0JKHE OLITh OCHOBARA Ha 3HAHMM 3aKOHOB NepeMelleHHs 5JEeMEeHTOB B JanAwadrax
H Oosee rayGOKHX ropH3oHTax Jutocdepsl, T. €. HAa H3yUeHHH NyTell MHUIDaUHM PyA-
HBIX 2JIEMEHTOB B IpOIeCCe INPeBpalleHuss TOPHEIX NOPOJA H PYR B KODPY BHIBETpH-
BaHHSl, KOHTHHCHTa/bHbie OTJIOXKEHHs, NOYBY, BOAY, pacteHus H T. AR [loaromy
OAHOH H3 TEOPETHYECKHX OCHOB TreOXHMUYECKHX METOJOB MOHCKOB fIBJASETCH IEOXH-
MHs  Japamadra M reOXHMHs  STHPEHETHUECKHX NPOLECCOB 30HH HIepreliesa.

[Mpunuun auddepennnalny reOXHMHYECKHX JaHAWADTOB HMeeT MepBOCTENeHHOe
MpaKTHYECKOE 3HAYeHHe JJi DaHOHHPOBAHHA IJlomlagef MO YCAOBHAM BeleHHSA
reOXMMHYECKUX TIOHCKOB, DTO B NepByi0 ouepelb OGYCJIOBJICHO Da3HHM pesbedoM
MECTHOCTH, K/JHMaTHYeCKO! HEOAHOPOZHOCTHIO M CBA33aHHON ¢ HHMH 30HAJBHOCTBIO
aanpnmadros. B npemenax oxHo#l naspmagTHOR 30HH H NOA30OHM YCJAOBHS 06paso-
BAHHS OpCOJIOB HEOAHHAKOBHl BCJeACTBHe OCOOEHHOCTENi TeoJOrHUECKOro CTPOeHHS
H penvedpa. Hanprmep, B pafioHax pa3BHTHA xapOOHATHBIX HJIH CHJIHKATHBIX TOPOJ,
rpaHnTOB uau 6GaszanpToB JAaHAlWadTHHE YCAOBHA INOHCKOB HEOJHMHAKOBH., B cBs3H
C 9THM MCTOAHKA TFeOXHMHYECKHX NOHCKOB LO/XKHa ObvTb nuddepeHiHpoBaHa INpH-
MEHHTeNbIO K OTAeNbLHBIM THOAM, KJaccaM, pojaM H BHAam JaHxwadTos.

Baxnefillee 3HaueHHe /NS TEOXHMHYECKHX INQHCKOB HMEIOT CTeleHb H XapakTep
SAKPLITOCTH TEPPHTOPHH NOCTPYAHBIMH OTJIOMKEHHSMH, a TakKmxe HX MOLIHOCTE H
reHeanc, OcoleHHOCTH NMOHCKOB B 3HAYHTENbBHON CTENEHH 3aBHCAT TaKXKe OT Xapak-
Tepa CKJAOHOBBIX OTJIOXEHHIL.

Bce oty dakrophl yuHTHBAIOTCA NPH PaHOHMPOBAHHH TEPPHUTOPHH MO YCJOBHAM
reOXMMHYECKHX MOMCKOB C COCTaBJieHHEM KapT PAs/IHYHBIX MaciTaGoB, OTparalomux
reosIoro-reoMoposioryueckne B JaHAWAa(THO-reOXHMHYecKHe OCOGEHHOCTH pafioHa.

Teoxumuyeckue anoMaluH pasfeNsioTCs Ha pyAHHle u Gespyaube, K pyassM
OTHOCATCH CaMH MeCTOPOXK/EHHS, HX NEepPBHYHHE OpeoJib, a TaKikKe CBI3aHHLIE ¢ HH-
MH BTOPHYHBIE OPEO/Ibl H NOTOKH PacCesHHA XHMHYECKHX P/ICMEHTOB, K Ge3PyAHBIM —
aHOMa/IHK, 3aBEJOMO He HMelollHe OTHOWIEHHA K MNPOMBILIJIEHHON MHHEpa/u3aluH,
00pasoBaHHe KOTOPHX MOXeT OHTh BH3BAHO, HANpPHMEP, HCKYCCTBEHHHM 3apaxe-

! Tlon OGuochepoll mnoHAMaeTcs oO6JaCThb PasSBUTHS  IKHBBIX OpraHH3MOB, OXBaTbhiBalowan
HHXKHHE TODHSOHTHI aTMOCQepLl, wacTb JHTOC(eph H ruapocdepy,
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HHEM, MCHapuTeJbHol, COPOIHOHHOM, GHOXMMHYECKON aKKyMyJsuHedl XHMHUeCKHX
SJIEMEHTOB B MaciitabaxX, He HOCTHTAIOUMX NPOMBLILIJICHHOTO 3HAYEeHHI.

Yenosnem YCOemHoro npoBefiCHHA IcOXHMHUYECKHX TIOHCKOB fBJIACTCS CBOEBPEMEH-
Has W NpaBHAbHAs OlEHKA BBHIRBJSEMBIX aHOMaJH{l, YHCIO KOTODHX 3aBeJlOMO H
MHOTOKPAaTHO TPEBHILAET BO3MOMKHOE YHCJIO NPOMBILIJIEHHBIX MecTOpoxzaeHuil. Ilpu
Gnaronpnmnoﬁ reoJIOro-re0XMMHYECKOl OlleHKe B 30HE TeoXHMHYecKOoH aHOMAalHH
3aKJaAbIBAIOT T'OpPHLIC BblpaﬁOTKH H 6ypOBb10 CKBAXHHBI C IIC/BIO BCKPLITHSI OpyAe-
HCHHsI B KOpeHHOM 3aJiecraHHH H OUEHKH ero Mmacurrafa,

JIuToxumMuueckne MeTolbl NOHCKOB

JIHTOXHMHYECKHE METOAbl NOHCKOB GCHOBAHBL HA H3yYeHHH 3aKOHOMepHocTel pac-
npesesieHns XHMHUECKHX JEMEHTOB B JHTOCHEPE C LeNbIo BHIIBJIEHHS MCCTOPOMXKie-
HHH [0 HX NEepBHYHLIM OpeoJiaM B PYAOBMEHIAOUHX NOPOJAAX HJH IO BTOPHYHBIM
(runepreHHbBIM) OpeosaM H NOTOKAM DacCesiids B PLIXJBX NPOAYKTAX BLIBETPUBAHUSA
¥ TIePeKphIBAIOMIHX OTJOMEHHSIX.

O6beMbl  JHTOXHMHYECKHX THOHMCKOB, BomosnsieMbix B CCCP, cymecrsenHo
NPEBHILAIOT BCE ADYrHe BHABL reoxumuueckux pabor. dro obycaonieno Haubojee
TECHHIMH TMPOCTPAHCTBEHHBIMH H TGHETHUECKHMH CBSI3AMM JHTOXHMHUECKHX ODEOJIOB
H DNOTOKOB pACCesiHHSl € DYIZHEIMH TejgaMH, 3a cYeT KOTOPHX OHH (opMHpYIOTCH,

JInToXuMHUecKHe MeTOAb NOHCKOB no NEPBUYHBIM OpeoJiaM

[TepBHyHBIf TreOXHMHUYECKHI Opeos pyAHOro Tela Tpejcramiser coGoii okail-
MJAIOWYIO PYAHOE TeJo 30HY pYyAOBMellalOMIMX NOpoA, oGoraiieHnyio uau oben-
HEHHYIO TeMH HJH WHBIMH 3J€MCHTAMH B pe3yJabTaTe HX INIPHBHOCA, BHIHOCA HJH
nepepacnpeze/cHia B npouecce pPyAoo6pasonaHus.

B nuacrosulefl HMHCTDYKHHMH pPaccMaTpHBAIOTCS TOJBKO OpeoJibl TpPHBHOCA, IO-
CKONbKY OHH B HAaCTOsllee BPEeMs H3ydeHH Jy4diie H B OTJIHYHE OT OPEOJIOB BLIHOCA
yXe HaXxOAAT NpaKTHYeckoe NpPHMCHeHHe. DTO He 03HAuaeT, YTO CJAEAYeT OTKA3aThCs
OT H3YYeHHd W MPAKTHYECKOro NPHMEHEHHd OpeoJioB BhiHoca. MceaegoBaHHs B 3TOM
HanpaBJieHHH NPONOJIKAIOTCH H JJS HEKOTOPHIX THAOB MECTOPOXKACHHI TMOJEIHHX
HCKOMaeMbIX YK€ NOJydeHB pe3y/bTaThl, HMEIOLIMEe MpaKTHYecKoe 3HaucHHe.

Jis  KpaTKOCTH H3A0MEHHS H3 TePMHHA <«NEPBHUYHble IEOXHMHUYECKHE OpeoJbl
TIPHBHOCA» CJIOBA «ICOXHMHUECKHE» H «NpPHBHOCA®» B RasbHefillleM TEKCTe HHCTPYKUHH
ONMyCKaloTCsl.

Kpurtepun u MeroaHka HHTepNpeTaly# reOXHMHYECKHX aHoMaJilil BHITEKAlOT H3
ocobeHHocTell pachpejeseHHst XHMHUECKHX /EMEHTOB B OKOJOPYALHOM NDOCTPaHCTBe,
H, CJef0BaTe]bHO, /s IPAKTHYECKOro HCIOJb30BaHHS NEPBHYHBLIX OPeoJioB HeobXo-
JUMO 3HATb OCHOBHLIG 3aKOHOMEPHOCTH HX COCTaBa H CTPOCHHA.

Ha6op snemenToB, o6pasyioliuX nepBHYHLHIE OPEOJBl BOKPYP PYAHBIX Tell MECTO-
POXJAEHHA TOrO WJIH HHOrO THNA, HA3KIBAETCS 9JEMEHTHBHIM COCTaBoM opeonoB, Bcee
Tmofo0HBle OPCOJIH SIBJASIOTCS MHOTOKOMIOHEHTHBIME. MHOrHe H3 0pe0Joo6pasyouix
5JIEMCHTOB ABJAIOTCH «CKBOSHBIMH®, T, €. CJAYXAaT HHAMKATOPAMH pPa3jJHYHLIX IO
COCTaBy DYAHHX MecTopoxpaenuil, HMa 30 s1eMeHTOB-HHIKKATOPOB, NPHBERCHHBIX
B taba. 1, tonvko 10 TpeGyioT cremuaJbHHX MeTOLOB anajinsa (3TO 4YHCJIO COKpa-
THTCA 10 5— ypaH, 3eJ0TO, PTYTb, HOA H GpOM, eclil He CYHTaTh 3JIEMEHTOB-HHIH-
KaTropos PEAKOMETAJLHLIX MerMaTHTOB). JT0 0OGCTOATEJLCTBO HMeeT OoJblloe Npax-
THYECKOE 3Ha4eHHe, NMOCKOJLKY T03BOJSeT NpH KOMIVIEKCHHX IeOXHMHYeCKHX NOHCKax
HCLlO/Ib30BATh 3IKCNPECCHMLIN CNEKTpaJsbHbI aHaJu3,
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Ta6auuna !

3nemMenTELI COCTAB MEPBHUHLIX OPEOJIOB PASJHYHBLIX MECTOPOKACHHHA

Tun mecTopoxaenuit

SJIeMeHTHBLIX COCTAB

Penxomerannibie NnermMaTHTHI
MetHo-1IHKeJleBEE

MenHo-konyepanupe
Boabppam-monubaeHoBrie B cKap-
nax
BucMyToBrie B CKapHax
Onopopyausie
TNonumeranannueckne B CKapHax
30/10TOpy AHBIE
Menuo-nopdupostie

Mennwie

MenHO-M0J1HG ieHOBbIE
TNonumeranuyeckue

¥ panopbte

Crpatihopmiisle cBHHLOBO-IIHHKO-
Bble

CypbMsIHO-pTYTHBIE

PryTHble

OGwnii nepevenb s/leMeHTOB-HH-
JHKaTOpPOB

Npumevanum

Rb, Cs, Nb, Sn, Ta, W, Be, As, F, B
Cu, Ni, Co, Ba, Pb, Zn, Ag, Bi Sn, Be, W, I,
B

r

Ba, Ag, Pb, Cd, Zn, Bi, Cu, Co, Mo, As, Hg,
I, Br

Bay Ag» Pb$ Zn» snr CU, W, MO, CO, Ni, Be.
w

, B
As, Pb, Ag, Zn, Co, Cu, Bi, Ni, B
Sn, Pg, lAs, Cu, Bi, Zn, Ag, Mo, Co, Ni, W
B, )
Ba, As, Sb, Cd, Ag, Pb, Zn, Cu, Bi, Ni, Co,
Mo, Sn, W, Be, B, 1
BaN Au, Sb, As[, Ag, Pb, Zn, Mo, Cu, Bi, Co,
l’ H el
Ba, As, Sb, Ag, Pb, Zn, Au, Bi, Cu, Mo, Sn,

B
SrM Ba, As, Pb Zn, Ag, Sn, Cu, Bi, Co, Ni,
0, g!

Cu, Mo, As, Ag, Pb, Zn, Bi, Co, Ni, Be, W

Cd, Ba, Sb, As, Ag, Pb, Zn, Cu, Bi, Mo, Co,
Sn, W, Sr, Hg, 1

U, Ag, Pb, Zn, Cu, Mo, Co, Ni, V, As

Ba, As, Cu, Ag, Pb, Zn, Cu, Co, Ni, Sn, Mo,
W, As

Ba\.}v Slé, Hg, As, Cu, Ag, Pb, Zn, Be, Co, Ni,

, Sn

Sb, HgA Ba, Ag, Pb, Zn, Cu, Co, Ni, Sn, Mo,
W, As .

Li, RD, Cs, Hg, Au, U, Ta, Sn, W, Be, Ba, Cd,

Ag,Pb, Zn, Cu, Mo, Co, Ni, As, Sb, Zr, Nb, V,
Mn, Sr, F, B, I, Br

JKHpHBM WPHOTOM BHIAGHAEHB SAEMEHTH, Tpefylouue crennasbHbX

METOI0OB aHaju3a. 2. B psmax SJIEMEHTH NepevYHC/eH bl B NMopajKe YMEHbILUIEHHS KOHTPACTHOCTH

0peoJios,

Munepaibibie GOpME HAXOXACHUS 9JMEMEHTOB-HHAHKATOPOB B OpEOJLHOM IIPoO-
CTPaHCTBE H B DyAe, KAK NPAaBHJIO, HAEHTHUHHL
ITepBuunbie Opeosiiti ¥ 30HH OKOJODYAHOTO H3MEHEHHS TNOPOA SBASNIOTCH reHe-

THUeCKH OJH3KMME O0Da3OBaHMAMH, H HX He BCeraa YAaercsl pasrpaHHYHTb. Tak,
30HH CepPULMTH3AIMK PYAOBMEILAOMINX HOPOA MOrYT OHThL DacCMOTPeHH KaK nep-
BHYHHA OPEOJl KaJHf, 30HB aJbOHTH3ALHH — KaK OPeoJ HATPHA H T. .

O6biyHO  pasMepH  Ope0JIOB SHAYHTE/IbHO NPEBHINAIOT pasMepH  PYyAHBIX TeJ,
KOTODHIE OHH OKpYIKalOT: 3anachl MeTaJIJIOB-HHAHKATOPOB B OpeoJlaXx SHaYHTENbHHI,
Hepeako OGoJsibiie, yeM B cOGCTBeHHO PYAHBIX TenaX. OcoGeHHO BeJNHKA NpPOTAXKEHs
HOCT: HaADYAHHIX OPEONOB MO BEPTHKANH, YTO H onpejelser Oosblloe NPaKTHe
YeCKOe SHaueHHe INePBHYHLIX OpeOJIOB AJ1f NOHCKOB CJeNoro opyneHenns. Beptu-
KaJabHan MNPOTAXKEHHOCTh HAAPYAHHX OpeoJioB, ompeaensiouiass IVyOWHHOCTb TreOXH-
MHYECKHX TIOMCKOB, OGHUYHO COCTaBJIfieT COTHH METPOB, a4 B OTAEJbHEX CJydasx
TIPEBLILACT 1 KM,
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Ha #ekoTOPHX MeCTOPOKIACHHAX (HANPUMEP, 30JOTOPYAHHIX) TCPBHUHHIE OPEONH
YacTo He3HAYHTeNBHBI Kak 10 pasMepaM, Tak H OCOOEHHO 110 HHTEHCHBHOCTH.
B cpasu ¢ sTuM npuobperaoT 0cobyld AaKTyaldbHOCTB CIeUHajbHbie METOXBI YCH-
JeHHsi cnabuHX reoXuMuueckux axomadnit. Taxue MeTolbl OCHOBAHLl Ha YMEHDLIUEHHH
MEIIaUlero BJAHAHMA HEOJHOPOAHOCTH (OHOBOrO pacupefe/eHUs] 3/1eMEHTOB-HHAH-
KaToOpoB B pyAOBMeIlalomux mopojax. s peuenus: 9ToH 3afiaud MCHOAB3YIOT pa-
UHOHaMbHLE ((ha3oBblf HAH YacTHIHO-(A30BbI) aHANM3 H AHAJM3 TSIKENHX H JApY-
raX (paxuuf reoXHMHYeCKUX npo6 (A BLIAENEHHA SMHTENETHYHLIX N0 OTHOLICIHIO
K BMemawouei nopoae ¢opM HaxOXIACHHS 3JeMEHTOB-UHAHKATODOB).

VKasaHHBIE METOAB! H3-32 HX JOPOTOBH3HH I HH3KOH NPOH3BOJAHTCILHOCTH HMeeT
CMBICA TIPHMEHSITh TOJBKO B 0COGHX caydasx, Korga Apyrue, Gojec HpOCThie, Me-
TOAB He JAlOT JOCTAaTOYHO HAAEKHBIX pesyabratos. Hame Bcero HcoGXOAUMOCTH
NPUMCHEHHSI 5THX MeTOMOB BO3HHKACT NpH JeTaJM3aLHOHHLIX paboTax Ha MecCTo-
POXAEHAAX 0COB0 IEHHBIX TNOJCE3HHMX HCKONMaeMbX. B nopapasiolieMm e GOJNBLINH-
CTBE CJy4aen [JIs1 BbISIBJGHHst cJHAOGHIX 110 HWHTEHCHBHOCTH NEPBHYHBIX OPEOJIOB
JocraTouHo 9GO (;eKTHBHLIM OKa3LBAGTCH CNoco6 NepeMHOXEHHS! COREpIKaHHH aJe-
MEHTOB-HHOHKATOPOB H BLIAGJEHHA MYJbTHIIKKATHBHEIX OPEOJOB, KOTOpHE HO
CPaBHCHHIO C¢ MOHOICMEHTHBIMH ABJAIOTCH fosee 3HAYHTENBHBHIMH O pasMmepam
U KOHTPACTHOCTH BCJEJACTBHE HANpPaBJCHHOTO YCHJEHHS KOPPEJHPYIOUHXCH MOJEe3HbIX
CHI'Ha/lOB, a TaKXe IOCKOJIbKY BJHSHHe cjydaffiHblX OWHOOK IPH TOM CBOIMTCH K
MUHHMYMY. MyJbsTHIVIHKATHBHbBIE Opeosl, KaK NpaBuao, o6HapyKuBaioT 6oJice TECHYIO
CBSI3b C Te0JIOTO-CTPYKTYPHHMH OCOGEHHOCTSIMH MeCTOPOXSAEHHH IIOJe3HHIX HCKONae-
MBIX, o0Jieryast H IOBHIAS HaJEeXKHOCTh HHTEpIpeTauHu aHOMaJsuil,

$opMa NEPBHUHLIX OPEOJOB ONPERC/SETCS IeoJoro-CTPYKTYPHHIMH (aKkTopaMy.
JInsl 3HIOTEHHHX MECTODOXKIAEHHH 5TO IVIaBHBIM o6pa3oM (opMel H Hanpab/enus
30H TPEUHHOBATOCTH H IOBBILIEHHOH mOpHCTOCTH Nopod. B GoJbUIMHCTBe ciyuacB
MePBHYHBIE OpEeOJIbl DA3BHBAIOTCA COMIACHO € DYAHBIMH TeJaMH. DTO NOJOXKCHHE
CpaBeJIMHBO JJIS DYAHBLIX TeJ K&K KPYTOMAJAIOMWHX, Tak H I0JI0ro3ajeralolinx.,
CorviacHoe pa3BHTHE ODEOJIOB yCTAHABJAMBAETC H HA MECTOPOXAEHHAX, TIe pyAilble
TeJla IpejcraBieHbl IWToxBepKaMH. OaHAKO HHOIAA BOKPYr pPYAHBIX TeJ IIOJIOrOTO
3aJeraHusl pasBHBAIOTCA OPeOJB KPYTOro naieHus, Gnaropaps HaAJHYHIO AHMIDBIOHK-
THBHBIX Hapymeﬂuﬁ KPyTOro najeHus, CJHYXHBWIHX, BEPOSATHO, PYAONOABOLALIMMH
xananamu. Tlopob6uble caydan noayepkHBalT 0653aTENILHOCTb YU€Ta Te0JIOro-CTPYK-
TYPHBIX YCJIOBUIl JIOKaJHM3aLMH ODPYILCHEHHS NpPH HHTEPINpPCTAlMH pe3yJbTaTOB IEOXH-
MHYeCKOro onpoGoBaHHS.

Baxne#imefi 0cOOCHHOCTBIO CTPOEHHs NePBHYHEIX OPEOJIOB SIBJISETCS HX 30HAJb-
HOCTb, KOTOP&f BHIPAXMAETCS B 3aKOHOMEDHOM HSMeHEHMM B IIPOCTPAHCTBE DA3JHY-
HBIX HX XaPaKTePHCTHK H IapaMerpos.

30HANLHOCTD OpeoJIoB — MOHATHE BEKTOPHOE, H €€ IapaMCTphl IO pa3HbIM Ha-
npapJaeHHsM He coBnagaloT. Ilo oTHomeHMio X DPyZHOMY Teay Moryr ObiTh Bhze-
JIEHBl TPH OCHOBHEIX THNA 30HajbHOCTH. OceBasg 30HAJLHOCTL NPOABJSIETCS B 1a-
TIPABJICHHH JABHIKEHHSI PYAOHOCHHIX PACTBOPOB H B Ciydae KPyTONajaloliHX pyno-
HOCHBIX 30H COBNAJAET € BEPTHKANbHON, a AJA GONBIIHHCTBA CyOropH3OHTAJBHLIX —
C I‘OpHSOHTaJIbHOﬁ. HpO}lOJIbHaﬂ S0HAJIBHOCTh OTpAaXKaeT 30HAJILIOE CTPOCHHe Oopeo-
JIOB 110 NPOCTHPAHHIO, a TNOINepeuHas — BKPECT NPOCTHPAHHSI OPEOJOB H COINIACHBIX
¢ HHMH pynHbix Tean (puc. 1).

Jna pyAHBIX Ted CyOropHSOHTANLHOTNO 3ajleraHHs B CJAyuae COMNVIACHOTO pas-
BHTHS ODEOJIOB NPOZOJDbHASL 30HAMLHOCTL OOGHAPYXKHBAETCA KaK TOPH3OHTAJIbHAS
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(nepneHaHKyIspHO ©OCeBOHl, HO B TOH XKe IVIOCKOCTH), a IONepPeyHast COBIIAJAeT
C BEPTHKAJAbLHOH 30HAJLHOCTLIO.

Jas pemlenys HauGosiee BAXKHOM 3a/lauM [COXHMHYECKHX TIOHCKOB IO IepBHY-
HEIM  OpeosiaM — OOHAPYIKEHHSI CJIENOTO OpY/JeHeHHst — [VIaBHOE 3HAuEHHe HMeer
oceBasl 30HAJbHOCTb, INOCKOJLKY MAJA OONBUIMHCTBA DPYyAHBIX MECTOPOXAEHHH ona
cosnajaer Had ONHM3Ka K BepTHKaJbHON, BepTHrajpHasg 30HAJLHOCTL HMeET peliaro-
niee SHayenne MPH OLEHKE YPOBHS 3PO3HORHOrO Cpeaa. OpyAeHeHH:,

BuisiBjieHHe 30HAJIBHOCTH 0peosoB U BnGOp Ha 3TOH ocHoBe HaHGosee sddek-

I THBHEIX SJE€MEHTOB-HHIHKATODOB MOXKHO
IPOBOAHTL DAa3/HYHBIMH cnoco6aMu, OAHH
K3 KOTOPHIX mnpusefieH B mnpHa. 26. Ilo
pe3yJbTaTaM pacuera MOryTr GHTb COCTaB-
JIeHE PSIALI 30HAJIBHOCTH C HOPSIAKOM pac-
/// : // IOJIOXKEHHs] B HHX SJEMEHTOB OT HOAPYA-
) HBIX TOPH30HTOB MCCTOPOXAEHHSA K Hak-
‘ l)l":: y PYAHBIM,
e ) / B npui. 7 npuBeAeHb PAAB 30HA/b-
HOCTH TEPBHYHLIX OPEOJIOB DAa3JHYHBEIX 1O
COCTaBy H yCJOBHSAM (DOPMHUPOBAHUSI CYJ/b-
(huACOLePKAINX PYAHBIX MECTOPOXKICHHH.
OTH pALB, HECMOTPS Ha PAa3JIHuUHs TeHe-
3Mca H  reosIoro-CTPYKTYDHOHR  NMO3HUHH
HCC/ICOBAHHBIX MeCTOPOXAeHu#, OJH3KH
Mexay cobofi. K HacrosmeMmy BpeMeHH
f7'4 M3YYEHL! TIEPBHUHBIE OPEOJIHl HECKOJLKHX
COTEH THAPOTEPMAJLHEIX MECTOPOMACHHUI,
Puc. 1. Ocesas (1), nonepeynass (II) u Bce OHH XapawTepH3YIOTCSt AHAJOrHYHON
u npopoasHas (111) 30HAILHOCTH N€P-  gouamppocThlo X MEPBHYHHIX  OPEOJIOB.
B"“H;;;m (;)rpoe OTJ;?]':I’ Kp‘;ﬁ??;':neﬁ“pyr DTO0 1NO3BOJHJIO COCTaBHTh CJERYIOUIHA
0606uIeHEL pPAA 30HAJNBHOCTH AJSL CYJlb-
GUACONEPHKAUX THAPOTEPMANBHHX PYAHBIX MeCTOPOXAeHHH (0T TMOAPYAHHIX 3Je-
MeHToB K Hamnpymsmm): W—Be—Sn—U—Mo—Co—Ni—Bi—Cu—Au—Zn—~Pb—
Ag—Cd—Hg-—As—Sb—Ba—1I

Heckoabko yc/ioxHsIeT psjbl 30HAJBHOCTH NEPBHUHBIX OPeOsIOB CylIECTBOBaHHe
B HHX DasHBIX MHHEeDaJbHEIX (OPM OZHOTO H TOFO e JeMeHTa B OJH3KHX KOJU-
yecTBdX. B »THX coyuagx HaGaiofaeTcsi ABOHCTBEHHOE NOJNCKEHHE TAKOro v/eMeHTa-
HHIUKATOPa B psAy 3oHadbHOCTH. IlomoGHoe sBJeHHe OTMEYEHO Ha HEKOTODPBIX
CyAbOUAHLIX MECTOPOXKIAEHHAX I/ MeIH H MBIbIKA, 4YTO, KaK NPaBHJO, CBA33HO
C NOABJIGHHEM B HAJAPYAHHX YaCTAX Opeoja 3HAUHTENbHOIO KOJHuecTBa OJEK/IBIX
pya (reHHanTHTa) Hapajay ¢ HEKONJIEHHeM apCEeHOMHDHTA M XaJbKONWpHTa Ha Oosee
rJyGOKHX TOPH3OHTaX. M3BeCTHH TAKXKe OJNOBSHHLHIE MeCTODOMIEHHS, IAe Hapspy
€ KacCHTEDHTOM HMeEeTCsl 3HAUHTeJbHOEe KOJHYECTBO CTAHHWHA, NIPH STOM KacCHTEPHT
ofpasyeT MaKCHMaJbHble CKONJEHHS B OoJee TNyGOKHX TOPH3OHTAX, & CTAHHHH
MPEUMYIIECTBEHHO B BEPXHEPYAHBIX H HaAPYAHBIX HaCTSX MECTOPOMIEHHS H €ro
IepBHYHLIX opeonoB. C yyeToM MHHepaJbHOH 30HaJbHOCTH OOOGWIEHHBIA psj  80-
HaJMbHOCTH TPHUMeT B STOM cayvae caeaywoumuft sus: W-—Be—As!'—U—Mo—Co—
Ni—Bi—Cu'—Au—Sn?*—Zn—Pb—Ag—Cd—Cu?—Hg—As?*—Sb—Ba—1.

Heo6xoaumo, oAaHako, NMOAYEPKHYTb, YTO HaJHUHE B OpPeOJ&X pPasTHYHHBX MH-
HepaJbHBIX (OPM TOro HJH HHOrO sJeMeHTa NPHBOAMT K CYIECTBEHHBIM Iepeme-
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1IeHHSAM ero B PAAY 30HAJILHOCTH TOJLKO NDH YCAOBHH OJH3KHMX KOMHYECTB MHHe-
paabHEIX (opM, pachpeleieHHe KOTOPHIX oOTiMyaercs peskofi auddepennnanued
B npocrpaHcrBe. Hanpumep, Ha MHOTHX CBHHUOBHX MECTOPOMKAEHHAX INOMHMO
rajleduTa  BCTpeuaeTcs M HeGoJblloe  KOJHUeCTBO  cyabdocoell  cBHHEA,
YTO COBepPLIEHHO He CKasbiBaeTcsi Ha IOJIOXKEHHH STOro 9JeMeHTa B pAAax

30HAJbHOCTH.
HesasucuMo or reosiorHueckoit oGCTaHOBKH 30HAJIBHOCTH OpeoJIOB NOBTOpPSiET

30H&NLHOCTb CaMHX pyaHuX Ted. OAHAKO 30HANbHOCTL MNEPBHYHBIX OPEOJIOB IO
CPAaBHEHHI0O ¢ 30HAJBHOCTBIO DYNHLIX TeJl YHHBepcasbHa W Oojlee KOHTpAcTHE, Tak
KaK OKOJIOpDYZHOE IPOCTPAHCTBO GoJjlee 3HAYHTENBHO MO DA3MEPaM, XapaKTepH3yercs
6oJiee OAHOPOAHLIM 110 CPAaBHEHHIO C PYAHHIMH TeJaMH CTPOEHHEM H COOTBETCTBEHHO
Goslee CTaHAApTHHIMH YCJOBHSIMH MHHepasooOpa3oBaHMsl, TOTAa KaK DyAHHE Teaa
JOKA/IM3YIOTCS Ha yvacTKax pe3KoHl cMeHbl (HSHKO-XHMHYECKHX YCJMOBHE PYyA0OTIO-
KEHHSI M OTJHYAIOTCS «aHOMAJLHBIMH®, YParaHHO-BBHICOKHMH COJEPIKaHHAMH DPYAHBIX
KOMIIOHEHTOB, YTO CONPOBOXJAETCH 3HAYHTENbHOH JHcrepcHeli KOHUEHTpanMd pya-
HBlX KOMIIOHEHTOB H JAPYrHX TeOXHMHYECKHX mapaMeTpoB. Bce 3TH 06CTONTENBCTBA
3aTPYAHSAIOT BHIAIBJIEHHE 30HANBHOCTH PYAHBIX TeJ.

B nepBHYHBIX OpeosaX H3yvyaeTCst paclipefie/ieHHe He TOJbKO OCHOBHBIX KOMIoO-
HEHTOB pPyHA, HO H MHOTHX APYrHX, 00pasylOIHX KOHTPACTHYIO 30HAJLHOCTB, B TO
BpeMsl KaK OCHOBHBle KOMIIOHGHTBI DyA OTJIHYAIOTCH CXOJHBIM paclpejie/iennem
B NPOCTPAHCTBE,

B cTpoeHHH MYJbTHIVIHKATHBHBIX ODCOJIOB TaK¥XKe MOXKeT GhTh yCTaHOBJeEHA OT-
YeTIIMBAs 30HAJbHOCTb, €CJAH MOCTPOHTb HX pasicibHO MJs1 FPYRIN HAAPYAHLIX H NMOA-
PYZHBIX 3J1eMEHTOB, BLIGOP KOTOPHIX NPOM3BOAHTCS HA OCHOBE PSOB 3CHAJNBHOCTH.
AnexBaTHEIE CeUEHMSI ODeOJIOB DPa3/IHYHBIX MeCTOpOXIeHuit ommoli pyaxoft ¢dopMmauun
XapakTepH3yloTCs OJH3KHMU 3HAUYCHHAMH Koa(duiuHeHTa 30HAJNBHOCTH, B KayecTBe
KOTOPOTO HCIOMb3YIOTCS OTHOWIEHHS = —Aﬁ W Y = .“_E_i, rae "M; (“Et)

=M; C T
HpOU3BENeHHE TNPOAYKTHBHOCTeH (CPeAHHX COZCP:KAHHH) OpPEOJIOB MO HAAPYAHLIM
sileMenTaM, a mwMy (na,)——'ro XKe, AJ HOAPYAHBIX sJeMenToB. CpeiH MHOrouHc-
JIEHHBX BOSMOXKHEIX KO9(h()HIHEHTOB 30HAJLHOCTH Hanbo/lee KOHTPACTHLIMH H CTa-
6HJbHBEIMH  SIBJASIIOTCS, KaK NpPaBHJIO, Ko3(p(HuueHTnl GoJice BLICOKHX HOPSIIKOB.

Kax yxe ormeyanoch, IonepeyHas 30HAJbHOCTL IEPBHUHBIX OpeosoB  (CM.
npus. 8) orpaxkaeT pasiHYHA OPEOJOB 2JICMEHTOB BKDECT NPOCTHPAHHS pPyAHBIX
Tes. B ommuMe OT BepTHKANBHON (0ceBOI) 30HAJNBHOCTH, eAMHOOGPa3HON AJs pas-
JQHUHBIX 110 COCTaBY MECTOPOMKACHHH, MONepeuHas 30HAJBLHOCTL HAXOAUTCA B Gollee
TECHOH 3aBHCHMOCTH OT cocTaBa pyd H crneunduuHa A Kampol pymHoit QopMauuu.
Takas 3apHCHMOCTbL NO3BOJISIET HCIOJNL30BATD IONEPEYHYIO 30HAJBHOCTL B KauecrBe
KPHTEDHUSl onpefc/CcHHs BePOATHOTO COCTaBa CJENOro OpyAeHEHHs.

B saBHcUMOCTH oT oco0eHHOCTCH 3aJieranua pPYyLHBIX Tes MONepeyHas 30HAJb-
HOCTb KX 0peO0JOB MOXKeT ObITh CHMMETPHYHOH M acumMmeTpHunofi. CHMMerpHuHOMN
HONepPeyHOH 30HAJBHOCTBIO XapPAKTEPH3YIOTCA OpPEOJbl PYAHHX Tesl BePTHKAJbHOrO
najgenus. Y HaKJIOHHBIX PYXHBIX Tea HaGmojaerca GoJiee HHTEHCHBHOE Da3BHUTHe
0peosoB B BHcsiueM GOKY, 4TO H OOCYCJIOBJHBAaeT ACHMMETPHIO INONEPEYHOH 30Halb-
HoctH (puc. 2). HsGupatenbHoe HaxolsieHHe B BHCsiueM GOKY PYAHHIX Tel OCO-
GeHHO XapaKTepHO AJH 3JEMEHTOB-HHJMKATODOB HAJAPYAHOH TIPymiibl, 4TO NO3BOJAET
C Leabio 6oJiee OTYETVIHBOIO BLISIBJEHHS ACHMMETDHH MNONEPedHON 30HAJNBHOCTH HC-
NOb30BaTh MYJbTHIVIHKATUBHHEA KOG (DHHHEHT TIeOXHMHUECKON 30HANbHOCTH mNep-
BUYHLIX 0peosioB. TakuM o6pasoM, HCIOJBb3Ysi ACHMMETDHIO MONepedHod 30HaJbHOCTH,
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MOXKHO ONpPefensTh HanpableHHe NAJEHHS pPYAHBIX TN, YTO HEMAJOBAXKHO NpH
NpOBEACHHH TMOHCKOBO-OLICHOYHHIX H Pa3BEeROYHHX paboT.

ITpogonbHass 30HANBHOCTL MEePBHUHBIX OPEOJIOB BLIPAXKAETCA B 3aKOHOMEPHOM
H3MEHEHHH IlapaMeTPOB OpeOJOB B HANpaBJeHHH HPOCTHDAHHA PYAOHOCHBIX 30H,
OTpaxKash B HX IVIOCKOCTH HanpapJ/ieHHe NBHIKEHHS PYAOHOCHHX DAaCTBOPOB, H INO3TO-
My COIVlacyeTcss ¢ ocCeBOH 30HaJbHOCTbIO. [IpomosbHAas 30HAJIBLHOCTL MEPBHYHBIX
OpeoJoB Takxe (aHAJOTHYHO IIONepeyHOH) MOXKeT GHTb CHMMeTPHYHON M acHMMer-
pHUHON, OTpa)kas CKJIOHEHHE DYAHEIX CKOMJeHHH («cTONGOB») B INIOCKOCTH PYLHOM

30HH], YTO HMeeT BaXKHOe 3HadyeHHE IpH
, -v- ’ P

HHTEpPIpeTallHd reOXHMHYECKHX aHOMaJHH.

Huoraa s pesyJ/bTarTe COBMEIIEHHS B
= E]z (=) =P

npocTpalcTBe pasJMYHEIX 1O COCTABY H

YCNOBHSIM  JIOKQJH3AUHH DYAHEIX MeCTo-
POXJeHHA (GOPMUPYIOTCA CNOXKHBE 1O

Puc, 2. OcofeHHOCTH Pa3BHTHA NepPBHY-

HBIX OPEOJOB PAa3JHYHBIX 9JEMEHTOB-

HHIHKATOPOB HAaJ CJAENbM OpyAeHe-

HBIX PYAHBIX (Qopmauufi, Kak MPABHIO,

CTpoeHmO ODPeOJIbl, KOTOPEIE NPHHATO Ha3hl«
BaTh noJudopManuoHHMH. Takue opeoJst
XapaKTepH3yIOTCA CrnelH(HUIECKHMH KOp-

HHEM.
1 — cnenoe pyaHoe Teno; 2 —rpabdHKH co-
NCPKAHAA OOAPYAHLIX SJEMEHTOB-HHAHKATO-

yCTaHaB/iHBaeTCA OTPHUATEJbHAA KoppeJs-
LHOHHAs CBH3b, 4TO OOGBACHAETCH pasany-
HBIMH NYTAMH NPOHHKHOBEHHS DYAOHOCHBIX

PeNSIUHOHHBIMH CBSI3AMH conepma}mﬁ 3Je-
MEHTOB-HHAHKATOPOB; MEXAY COAepIKaHH-
fIMH 9JIeMEHTOB, THnOMOpQ)Hbe s pas-
poB; 3~ TO e, HaAPYAHBIX 3JEMCHTOB-HH-
NHKATOPOB; 4 — HanpapBJeHHs CKJIOHEHHS
caenoft pynuoft sanexu

pacTBopoB mpH (QOPMHPOBAHHH DYAHBEIX
TeNl pasHelx ¢opMauHil.

[Tpu uurtepnperauun noaudopmauHoH-
HBIX TNePBHYHEIX OPeOoJOB TpeGyercs OCOOEHHO TILATeNbHOE H3YUeHHE [e0JOro-CTpyK-
TYPHOTO KOHTPOJIl OpYACHEHHA B CBS3H C NapareHeTHYECKHMH acCOLMANUiMH DYA-
HBIX MHHepaJsoB. M3secTHH, OAHaKO, CaydYaH, KOrja B pe3yJbTaTe AETAJbHOrO H3y-
ueHH# NEepBHYHBIX OPEeOJOB YAABaJOCh YCTaHOBHTb MONH(OPMAUMOHHLIA Xapaxrep
OpYAeHEHHs1 H 3aTeM yiKe Ha 9ToH OCHOBE ONpPEAE]HTb PYXOKOHTDPOJHpYIOLIHE reoJio-
rHUeCKHe CTPYKTYDHI.

ITpakTuueckH B KaXAOM pyRHOM paHoHe HapsAly ¢ NpPOMHIIIEHHHMH MeCTO-
DOKIEHHSIMH BCTDEUAIOTCA M 30HH paccesiHHofl MuHepaausaumu (3PM), se comep-
*Kalye KOHUEHTPHPOBAHHOTO OPYJAeHeHHS.

CpaBHHTe/bHOE H3yueHHe TreoxHMHUeckux ocofenHocreli 3PM B nepBHUHBIX
OPeO/IOB  NPOMBLIJIEHHOTO  OPYAEHeRHs  CyJbQHACOAEPIKAIIHX THAPOTEPMAJbHBIX
PYAHBIX MECTOPOMKAECHHI TO3BOJNHJIO YCTAHOBHTh HEKOTODHe HX DasJIHuHs, KOTOpHIe
MOTYT GbITb HCIOJL30OBAHBI JJI HX pa3rpaHHyeHHs:

a) aHoManuH, cBA3anHne ¢ 3PM, OMIMYaOTCA OT HAAPYAHHX NEePBHUYHBIX
opeostoB GoabliyM HabOpOM 3/1EMEHTOB-HHIHKATOPOB}

6) B crpoennn 3PM OTCyTCTBYeT KOHTpacTHasi oceBas 30HAJBHOCTE;

B) NO BeJHYHHE MYJBTHIVIHKATHBHOIO K03GGHIMEHTA TeOXHMHYECKOH 30HaJb-
noctH moGeie cpesnl 3PM coOTBeTCTBYIOT OpeosiaM, PasBHTHIM Ha YDOBHe HHMKHHX
yacrelt KOHUEHTPHPOBAHHOIO OPYLEHEHHS;

T) OT NepBHYHBIX ODEOJIOB, PAsBHTHIX HA YPOBHe KOHUEHTPHDOBAHHOrG OpyHe-
Henust, 3PM OTVIHYalOTCA CyIIECTBEHHO MEHBIIMMH SHAYEHHAMH CpefHeaHOMAJbHBIX
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{CyMMapHHIX) CONep:XaHHA OCHOBHHIX S5/IeMEHTOB-HHAHKATODOB NAHHOTO THIA OpYs
JeHeHHsT,
n) B crpoennn 3PM orcyTcTByer KOHTpacTias MOMepeyHas 30HAJBHOCTD.
[TpuBenennsle npusHakH omanyusg 3PM OT nepBHYHBLIX OPEOJIOB NPOMBILIIEHHOTO
OpYZeHeHHs] BHISBJEHH B pesy/bTaTe H3yYyeHH OrpaHHUYeHHOIO HHCAA PYAHBIX (Op-
Mauuit ¥ nosToMmy eme TpeGyIOT YTOMHEHHS B IPOLECCE Te0JIoropaspefounnix pabor
B KOHKPETHLIX PYAHHX paHonax.

JIRTOXHMHUYECKHE METO/bl MOUCKOB O BTOPHYHBIM Op€0JIaM
M NOTOK&M paccesHUs

BTOPHYHEIM JIHTOXMMHMYECKHM OpDEOJIOM pAacCesiHHs XHMHYECKHX 9JIEMEHTOB Ha-
3bBAETCA JIOKAJbHAS B0HA AHOMAaJbHO MOBHILUEHHHIX COAEPXKAHHWH XapakTepHbIX LI
J@HHOTO MECTODOXKJEHHS 3/IeMEHTOB B COBPEMEHHBIX HJIH JPEBHHX DHIXJABX OTJO0-
KEHHAX ¥ TOYBAX MJM B NEPeKPLIBAIOLIHX OTJIOMKeHHAX, o0pasoBapliasicsi B pesylib-
TATe TIHNEPreHHOIro paspyllleHHst 3TOr0 MECTOPOMKJEHHsS! WJH ero MEePBHYHBIX OPeoJoB.

JIMTOXHMHUYECKHM TIOTOKOM paccesHHst MEeCTOPOXKJEHHS HasbiBaeTcsi 00JacTb
MOBHILEHHKEIX COAEDPIKAHHA XHMHYECKHX 3JIEMEHTOB, XapakTePHHIX AJA AaHHOro Me-
CTOPOK A€HHHA, Pa3BHBAION(AsCS B IOPHBIX NOPOJAX Ha MNYTSAX MEeXaHHYeCKOro H coJe-
BOTO CTOKa, B HanpaBJieHHH CTOKA COAEpKAHHS XHMHYECKHX 3JIeMeHTOB YyOBaloT,
NOCTeNEeHHO NpHOJMKasgChb K 3HAYEHHSIM, COOTBETCTBYIOUIMM MGCTHOMY TIeOXHMHYe-
CKoMy (oHy.

B MexaHHYECKOM opeoJie pacCesHHsi MHHepaJbHble KOMIOHEHTbl MNPHCYTCTBYIOT
B ({opMe TBEDAOr0 BellecTBa — YCTOHUMBLIX B 30He THNepreHesa NEPBHYHBIX HJIH
BTOPHYHHIX MHHEDaJOB, & B COJIEBOM OpeoJie — B (POpMe PACTBOPEHHHX HJH CJIOKHO
€BA3AHHBIX C BMellalOUIHMH NOPOAAMH BOJHOPaCTBOPHMBIX COEIJ,HHeHHﬂ. I'Iouqmlem{oe
3HauyeHHe IpH (bOpMHpOBaHHH JHTOXHMHYECCKHX OpP€QJIOB pacCesiHMs HMeeT MHIrpauusa
PYAHHX 3JeMeHTOB B rasoofpasHoM (Hapoo6pasHOM) COCTOSIHHH, CONPOBOKAACMAN
ux copbumeff ¥ OKKJIIO3Mel.

BTOpl/I‘leIe OpeoJibl B COBPEMEHHOM SJIIOBHO-ACNIOBHH HJIH npeBHeif[ KOope BLIBET-
puBanus oﬁpaayno*rcn Ha MecTe paHee CYLICCTBOBABIUHX Y4YacTKOB pyuHOFO Tena
u (unH) ero mepsBuYHOro OpeoJia. IT03TOMY HX HMEHYIOT elllc OCTATOYHBIMH OpeoJa-
MH paccesHus. B orumune or sTHX OpeoJIOB  BBLIACJIAIOT HAJOXKCHHBIC OpeoJIBl,
B KOHTypaxXx KOTOPBIX A0 pasBHUTHA BTOPHYHBIX npOueCCOB paccesiiusg  TNepPBHYHEsN
MHHepaJIH3alHa OTCyTCTBOBaJAa, Kpome TOr0, pasjifyaloT OTKPLITHIE OpPeoJibl, T. €.
BBIXOJfALIIHE HA COBDEMEHHYIO HHEBHYIO NOBePXHOCTb, H 3aKpBITHE, KOTOpble ¢ IpH-
MeHeHHEeM CYIIECTBYIOUHX TeXHHUYeCKHX CpeicCTB oﬁuapy)mmaxmcn TOJNBKO Ha HeKOo-
TOPO#A rayOHHE OT NOBEPXHOCTH.

Ha puc. 3 cxemarnuecku HsoOGpazkeHbl HauGoJiee BaKHble B NOHCKOBOM OTHO-
IIEHHH THILl BTOPHYHBIX JIHTOXHMHYECKMX OpeOoJIOB paccedHHsl. THIH3alUs OCHOBAHa
HA TeHeTHYECKOM IDHHUHMNE H, KPOMe TOro, y4YTeHa OTKPBITOCTh HJH 3aKPHITOCTh
opeosoB. OTKpBHITHI opeoJi XapakTepHayeTcss Ha YypOBHe JHEBHOR NOBEPXHOCTH,
& 3a8KpbIThle Ha YDPOBHE HX HAJEMXHOro pAa3BHTHS, NPH MHHHMAJbHOR rayOuHe oOT
mosepxHocTH L. K uMeJy OTKPHITBIX OTHOCATCH opeosst I—VI ThhoB, X uHcay 3a-
puThX — VII—XI THROB,

! B npaKTHKe PeOXHMHYECKHX MOHCKOB 3TOT YpOBeHb MOJYYH/ HAaHMeHOBAHHE NpPCACTaBH-
TEJALHOIO FOPH3OHTA ONPOGOBAHHA.
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I. Ocratounnie nudpdysnonnme u aAuddysHoHHO-AedIOKIHOHHNE OPeoJH pacs
CesTHNsl MPEACTaBAAIOT CoOON BaKHefMA THM, CyIeCTBOBAaHHE KOTOPOro MOSBOJISET
IHPOKO MNPHUMEHATb NpPH TNOHCKAaX NOBEPXHOCTHOe ompoGoBanue. PasBHTHe 9THX
0peoJios XapakTepHO JJIst MECTOPOX/JEHHi, 3aJeralollMX B BepPXHEM CTPYKTYPHOM
STay<e B AKTHBHO JEHYXMDOBAHHHIX Dafionax.

OTKPLITHIE
OcrarduHbie B3AKPLITLIE
L Sscpebysonnbie u apdierysuotHo-aeniOKUsOHNHbIe Ocraroutivie
6)cmewpinie
s)HanpyaHeie BHPOBAHHBI . Buuuenouenuueunpe— VL. DepAioKuyOHHBIS
. yGoNEHHDIO WE3POHPOBAHHGIE
1 h e
1L OcinMele 4 06803 HbIO
Ix.ﬂorpedenuue
1. flemosuansbie 1 =
CYPOHOHHBIO
[} 1440
[ 1] &
2.0 Hanoxcenusie
HanoacenHbIe poiThI® |
IY Henpepusnm T A1 NorpeSernnig
R)H 6)cmeumnuue ==

z Oropsansbe EEID’ [[]II]]Z m 3
R
i”%f’:f 1.Cmewennsie ' - 5 B

Puc. 3. OcHOBHBI¢ THNB BTOPHYHLIX JIHTOXHMHYMECKHX OpEOJIOB pACCesHHSI DPYAHBIX
mecropoxaenuli (no B. B. Moauxapnouknny).

! — pyAHble TeJa M KX MNEpPBUYHBIE OPEOAN; 2 PYAOBMellalouiHe MNOPOAbI; 3 — MeCTHhI¢ Dpo-
JYKTLl BLIBETPHBaBHS, 4 — JaJIbHeNPHHOCHBIE OTJIOXEHHs; 5 — OCTATOUHBIC OPEOJBI DPACCESHHA;
6 — HaNOKeHHble OPeOJAB PacCesiHHn

B ycioBHfiX CraAaKeHHOro, NJIOCKOrO HJH BOJHHCTOrO peabeda opeosn pas-
BHBAIOTCH ITyTeM NepeMelieHHs PYAHHX OOJMOMKOB H aHGQY3HH paCTBOpPEHHHX Be-
LIeCTB B TOPHOMA BJjare, 3ajeraloT HENOCPEACTBEHHO Haj PYAOA W HMEOT B IOle-
PEYHOM CEHYEHHH BHJ, Pa3BepHYTOro Ksepxy Beepa. Ha cknonax npuoGperaer aHa-
4eHHe MaccoBOe J[BHXKeHHE PHIXJBX FPYHTOB (Xe(JIOKUHS), H OpPeOoJHl paccesHHs
CMeWaTes Ha TO HJM HHOe, HHOrAa 3HauntesJbHoe (X0 AECATKOB M COTEH METpoOB),
paccrosinie. BHIXoa opeosoB Ha noBepxHocThb ofecneuHBaeTcss B 3TOM Chyyae
ONHOBPEMEHHD MAPOTEKAIOUWHMH INPoleccaMH IVIOCKOCTHOrO cMmBa H  jedasuuu,
noaroMy pHby3HOHHO-AeDNOKUHOHHEE OpeoaH OTKPHTOrO THNA pPACHpPOCTPAHEHH
TaM, rie pacTHTEJLHOCTh He NpeNsiTCTBYer BOAHOA M BEeTPOBOM SPO3HH — HA ILIO=
majix ¢ paspexeHHoi NYCTHIHHO-NOJAYAYCTHHHOM M CTenHOR pacTHTeJbHOCTBIO.
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B nsaHe pasMephl BTOPHUHEIX OpDEOJIOB, KaK MPABHJIO, NPEBHWIAIOT DPa3Mepht
COOTBETCTRYIOLUMX MM DYIHBHIX TeJ H MX HNepBHYHLIX OPEOJIOB, NPHUOAHKEHHO MOBTO-
pAs HX KOHTYPH, CO CMEUIEHHAMH H HCKaXKeHHAMH, OOYyC/OBJECHHHMH peabedoM,
YCIOBHSAMH 3aJleTaHHsl PYA H NPOUECCaMH PHIePreHHOro paccesiHus.

II. Ocraroudsie ochimHBle M OOBaJbHLIE OpeosHl 06pasylOTCs y NOAHOXHA Kpy-
TBIX CKJIOHOB, DTOT THII ODE0JIOB IIOYTH COBEPLIEHHO HE H3yYeH H B NpPAKTHKS Ieo-
XHMHYECKHX IIOHCKOB He HCIIOJb3YeTcs.

III. Ocrarounble pemoBHAJbHBIE H cy(Pdo3HOHHBIe OPeosn 00pa3yioTcsi B HHXK-
Heft 4ACTH M Yy NMOAHOXKHA cKkJoHOB. [emoBHambHbie OpeoJibl ABJAIOTC Pe3yNbTATOM
TIOBEPXHOCTHOrO IJIOCKOCTHOTO CMEBIBAa MAaTepHA/Ia CKJIOHOBHIMH BOJHBIMH IOTOKaMH
U OTJIOXKEHH eIr0 HA Yy4yacTKax, IJe YKJOHB YMEHBIUIAIOTCS H TeueHHe BOAH 3a-
MeandeTcd. BBepx MO CKJIOHY OHM BLIK/HIHBAlOTCH, XOTA HX NPOJAO/MKECHHE MOMKHO
BHAETb B TOHKOM (I—2 cM) NOBEPXHOCTHOM cJoe, IepeMbiBAEMOM CKJOHOBEIMH
sogamu. Cyddosnonnsie opeossl 06pa3yloTess BCAEACTBHE BHYTPHI'DYHTOBOIO BbIMBI-
BaHUA TOHKOrO MarepHajJa H OTJIOXKEHHA HAHJKOB B HHJKHEH 4YacTH CKJIOHOB, I'jpe
BHYTPHIPYHTOBHE BOJLL BHIXOAAT Ha NoBepXxHocTb. JlemoBuanbHble U CyPPO3HOHHBIE
Opeosbl TakKe cs1a60 U3y4eHH H IOKA He HCHOJb3YIOTCS B I[PAKTHKe IIOHCKOBO-
reoxuMudeckux pabor.

1V. Hano:xennsle HenpephlBHbBIE OpPeoJbl NPOCTHPAIOTCS Na TAYOMHY A0 PYAHOTO
TeJa HJM €r0 OCTATOYHOTO Opeosla, XapakTePHH AAA  YCJIOBHH aKKyMYJATHBHO-
JAeHYRAUMOHHBIX PaBHHH C TOKDPOBOM JAJIbHONPHHOCHHMX (&JVIOXTOHHHIX) OTJIOMEHHH
orpanuyenHolt moumuoctH (2—10 M), no mHorza xmo 50—100 M, raasHbiM o6pasoM
B YMEPEHHO BjaxXHOH M apuaHofi sonax. B opeosax pesako npeoGiiapaioT coJfieBbie
(GOpPMBl MHTpAlHH — KaUHJAAAPHBI nonbeM H JHPQPY3UsT PacTBOPOB B COUETAHHH
¢ OOMEeHHBIMH XHMHYECKHMH peakuMsIMH, rujapatanieii HOHOB, COPOGIMOHHBIM 3aKpen-
JieHHeM opeoJsia, WCHapHTeIbHOH H GHOTEHHOH aKKyMyasukedl DPYAHEIX 3JCMeHTOB.
B ormenbubix clyvasx HaGMOKAIOTCS HaJOXEHHble MeXaHUuecKHe OpeoJibl paccesiHHsl
yCTOHYUBEIX PYAHEIX MHHEpaJoB.

TTo no/oxeHHI0 OTHOCHTENBHO DYAHOro Teda H MOPGOJOrHYeCKHM OCOGEHHOCTSIM
BHIARJSIOTCH JBe DA3HOBHAHOCTH 3TOrO0 THNA OpEOJIOB: a) HAAPYAHBIE, DasBHBAIO-
WHeCd MO BEePTHKAJM Haj PYAHBIM TeJOM M €ro OCTaTOYHLIM opeosioMm; 6) cMeleH-
dble, IMHTAWOIHECSs 8a CYeT CMeIleHHOro AedJIOKUMOHHOrO oOpeoJja H HepeHoca
BCLIECTB BOJAMH, (HABTPYIOIHMHCA IO I'PAHHIlE MeXJY KOPEHHLIMH NOpPOAaMH H
PLIXALIMH  00pa3oBaHHAMH HMJAH Ha JApyrux yposHaX. CooTHouleHHe pasMepoB
OpeoJiOB B IlJlaHe € pasMepaMM PpYAHBIX TeJl H IEePBHYHBIX OpeoJOB CcaMoe
pasjHuHoe,

V3-3a mepeMeHHO! MOILHOCTH a/VIOXTOHHOI'O IOKPOBA OTKPHTHe An(PY3HOHHBE
opeoJsibl, Aaxce B IpeAelaX ORHOH pPYAHOH 30HH, MOIYT NO NpPOCTHPaHHIO mepe-
XOANTb B HAJOXEHHB mnorpeGeHHLIft THI, COYETATHCSI C HHTEPBAJAMH OTKPLITOrO
OCTATOYHOro opeosa 1 THOA HJIH CMEHATHCS OTKPHITBIMH HAJOXEHHBIMH OPCOJIAMH.
KputHueckas MOMWHOCTD aJJOXTOHHOrO HOKPOB2, IPH KOTOPOi OTKPHITHI AHOOY-
SHOHHHI OpeoJ He Npoc/aexHBaeTcd Ha IIyOHHY WIH TePexofHT B HaJOXKeHHBIH
norpeCeHHbft THIN, MPAMEIM 06Da3oM SaBHCHT OT MacwTaGa KOPEHHOro OpyAeHeHH,
ONPB/ALIAGTCH COCTABOM PYXA, MECTHHIMH JaHAIMA(THO-reOXHMHYECKHMH YCJIOBHAMH
n najeoreorpadguell pafiona.

V. Hasnosxensrle oTopBaHHBle HAapYAHbIE OPEOJIHI OT OPEOJOB NPEAbIAYILEro
THNA ONIMYAlOTCs HAJHYHEM Ha riy6HHe TropH30OHTa AJJIOXTOHHBIX OTJOXEHHuH,
B KOTOPOM Opeosl He NpOCc/iexHBaeTcA NO BepTHKaJH. B »TOM OTHOWeHHH HaApyn-
Hb@ OpEOJibl CXONHB ¢ GBe3PyAHHIMH TI'eOXUMHYGCKHMH aHOMaJIHAMH, BO3HHKaIOMHMH
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B pesy/abTaTe MeCTHON THNEPreHHOX AKKyMYJSUHH MeTaJJI0OB Ha TCOXMMHYECKHX
OapbepaxX, He CBS3aHHHIX C HaJHYHEM KODEHHOrO OpyiAcHe#HS Ha IayOHHe.

O6pasoBanne opeoJIOB AaHHOTO THMa 06s3aHO NpOuECCAM COJIEBOTO HaKOMJIEHHH
5JIEMEHTOB — HX BTODHYHON arRKyMmyJaunnd. B pafionax apuzHofi sOHH HaApyaHHE
OpeoJibl MOTYT Pa3BHBaTbCs 34 CYET HCNApHTENbHOA KOHUEHTPAUHH 3/eMeHToB BOJM-
34 JAHEBHOH TOBEPXHOCTH, B pe3yJibTaTe BHXOAAd HJIH KanHMIAPHOrO NOABEME
NOA3eMHHX BOJ, OMBBAKOIINX DYAHHIE TeJa HJH HX OpeoJib, a TaKxKe BCJIeNCTBHE
GHOreHHOl aKKyMYJSUHH 3JIEMEHTOB, KOTJAA KODHeBas CHCTeMa DAacTeHHH [poCTHraer
FOPH3OHTA OCTaTOYHOI'O OpeoJa paccesHHsl. B rymumHolt soHe B JonoJHeHHe K Han-
pPyAHOH GHOreHHOH AaKKyMYJALHH 9JIEMEHTOB HMeeT MecTo npsamoe cOpOIHOHHOE
oforaulende MeTaJJaMH BEDXHHX TODH30HTOB pHIXJHX OTJOXKeHH#, Gorarex opra-
HUYECKHMH H MHHEDAJLHBLIME KOJMJIOHZAMM.

O6pasoBanye HaJOXKeHHHX OpEOJOB pPAaCCessHHS HMeer BaXKHefllee 3HAYEHHE
17 3Q(QeKTHBHOrO NpPOBEJEHHS] Ha3eMHLIX (NOBEPXHOCTHHIX) JIHTOXHMHYECKHX TIIO-
HCKOB B 3aKpHITHIX pyAHHX pafioHax. OpHAaKO 1O Mepe YBeJHYEHHA MOIKHOCTH
NEePEKPHBAKILAX OTIOXKEHHH Jaxe KDPYNHHE MECTOPOXKJAEHHS, IepBOHAYaJbLHO 8SpO-
IHPOBAHHHE A0 YPOBHS NPOMBIUIJIEHHHIX HHTEPBAJOB ODYAEHEHHd, CHOCOGHH cO3a4-
BaTh TOJBKO BechbMa cjabble HaJIOXEHHble Opeosn paccesHus. B oluwem cayvae
9TH cnabble JHTOXHMHYECKHE aHOMaJIHM MacCKHPYIOTCS TeOXHMHYECKHM (OHOM TeX e
9/IEMEHTOB-HHAHKATOPOB, CHHIGHETHUHHIX MepPeKPHLIBAIOMMM ropHuM mnopoxam. [lo-
STOMY MAJf BHIABJICHHS HAJOXEHHHX BTOPHYHRLIX OpeoJioB B Npo6ax H3 INepeKphl-
BAOWIMX OTVIOXKEHHH NPOBOAHTCA YaCTHYHO-(DA30BHA aHaNH3 CNOCOGAMH PAaSJHYHBIX
BEITsSKeK (cM. mpua. 27), TIpM HOCTATOWHOM TOYHOCTH SKCIPECCHOFQ CIEKTPaJbHO-
ro aHajH3a Ta e B3ajaya-— yBeJHYeHHe KOHTDACTHOCTH aHoMaJnf — pemaercs
nyTeM CYMMHPOBAHHA (MYJILTHIVIMKAUWH) ODEOJIOB PPYNI XHMHYECKHX $JIEMEHTOB.
ITpn HeoGXORMMOCTH STH FHpHEMBl YCHJIeHHs caGbIX NOJe3HHX CHIHAJOB MOTYT
couetarbcsl. Mmeomufica onbit nokaskBaer, YTO B G/1aronpHATHBIX YCJAOBHAX C NpPH-
MEHEHHEM 3THX MeTOROB KPYNHble KOJN4YeXaHHO-TIONHMETAaNHYeCKHe MEeCTOPOXACHHA
MOryT oOHADYXHBATbCS HA3EMHBIMH JHTOXHMHYECKHMM HNOHCKAMH INDH MOIHOCTH
yexJa nepeKpHBalollux oTiaoxewu# Ao 100 M. Ouenxa JHTOXHMHYECKMX aHOMaJHf,
NPU3HABAEMBbIX HAJIOKEHHBIMH OpeOJlaMH NOrpeGeHHBIX PYAHBIX MECTOPOXAeHHH,
NPOH3BOAHTCA METONOM IJyOHHHBIX JIHTOXMMHYECKHX IOHCKOB, KaK M OCTaTOYHBIX
OpeoJIOB paccesiHHs B JPeBHeH KOpe BEIBETDHBAHHA,

V1. HanoxeHHble OTOpBaHHBE CMelleHHble opeonnl OJH3KM K opeosaM V THna,
OTVIHYASICh OT HHX OTYETIHBO NPOSBJEHHHIM CMeLleHHEM OT PYAHBIX Tel B CTOPOHY
COBpPeMEHHOro Croka. XHMHUeCKHe 9JeMeHTH, ob/ajalioliHe B ONpPeJeJeHHOH JaHf-
mwagTHO-reOXHMHYECKOR 06CTAHOBKE MOBLILEHHOH CMOCOGHOCTBIO K MHIDalMH B pac-
TBOpax, 8a cyeT MOCJCAyomell akKKyMYJSUHH MOTYT CO3A8BAaTh OTOPBAHHHE COJEBHE
OpEOJIEl, HaNIOXEHHble HAa MECTHHE JIOBHO-JEJIOBHAJNbHEIE H MPOJIOBHAJBHO-AJIIO-
BHAJIBHBIE OTJIOXEHHS.

OTopBaHHEIE OPEONIHl XADAKTEPHH M TOPHO-TAEXKHBIX JNaHAWAPTOB TYMHAHOH
20HH C OTHOCHTEJIBHO CIVIAXKEHHBIMH (opMaMu ropHoro peabeda. Haunune nmopo6HHIX
0peosiOB c/lefyeT pacCMaTPHBATh KAaK NMOHCKOBHHA NPH3HAK, ¢ Y4YeTOM KOTOPOTO B mpe-
Jenax paHHoro Oaccefina Boaoc6opa NPOBOAATCH NOHCKH 3aKPHITHIX YaCTHYHO BhIe-
JIOYEHHHX OPEOJIOB HJAM OTKPHTHX OpeOJOB TeX JKe MeCTOPOXKAEHHA mno MeHee
TIOABHKHEM 3JEeMEHTaAM-CUYTHHKAM. B OTAEABLHEIX c/yyasx, B TOM 4YHCJe H B @DHA-
HOMA 80HE, OTODBAHHLIG COJIEBLIG JIHTOXHMHYECKHe OPeoJibl MOryT OBITb CBfI3aHbI C BHIXO-
AOM TIOJI3eMHBIX MHHepaJiH30BAHHHX BOJ, OMBIBAIOWHX Ha r/iyGuHe HeBCKpHTOe (Cae-
noe) pyauoe Teno. leoxnMHueckHe aHOM&NRH, CXOAHble MO MOphOMOrHM ¢ OTOpBAH-
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HBIMH OpEONaMH, MOTYT T4KXe BO3HHKATh NDH HAJWYHH TEOXHMHUECKHX OapbepoB
B peaysibTate MIHTEJbHOM AKKYMYJALHH DYIHHIX S/IEMEHTOR H3 BOX ¢ (OHOBHIMH HX
COZePIKAHUAMH.

V1. Ocratounbie BHIIeJOYEHHbIe H NpPeAEIbHO pa3yGoxKeHHbie OPeO/H NMPH HaJH-
YMM MHOTHX OOGHIMX NPH3HAKOB HMMEIOT PasHHuHHM reHesuc. O6pasoBanue BuleNo0-
YeHHHIX C NOBEDXHOCTH OCTATOYHHIX OPEOJIOB XaPakTEPHO IJIsl SJIEMEHTOB AKTHUBHHX
BOAHKIX MHIDAHTOB IIDH 3aMejJIeHHOH AeHYAallHH B pajioHax ryMuaHo#t souu. B co-
BPEMEHHOM 3JIIOBHO-J€JIOBHH MOLLHOCTb BHIEJOYEHHWX TOPH3OHTOB pEAKO MpeBhbi-
waer 1,0—1,5 m. Mrorga B 3THX yCJAOBHSIX HaOmogaeTcss aKKyMyJSIHs JErkonoABHkK-
HHIX 3JIEMEHTOB HA YPOBHE aJJIIOBHAJLHOIO FOPH30HTA. B ApeBHel Kope BHIBETDHBAHHS
XapakTepeH BHHOC DYAHBIX 5J€MEHTOB H3 OGeJEeHHOrO0 KAOJHHOBOIO FOPHSOHTA, MOUI-
HOCTb KOTOpOro Moxket Rocturath 10 M H GoJee.

Ipepenvuo pasyGoxennne opeosn oGpasyloTcss B peay/ibTaTe SaKOHOMEPHOro
IpoTeKaHHs TIpolecca DACCesiHHS B CTOPOHY HauGoJiee NOJHOIO BHIPABHHBAHHA KOH-
ueHTpauufi ajementoB. Ilpn 9TOM MakKcHManbHbie COAEPKAHHA MeTalia B BepXHHX
TOPH3OHTAX OpeoJia MOTYT AOCTHraTh 3HaYeHHH, He OTIHYMMBX OT OOHYHBIX KoJe-
Ganufl MecTHOro reoxumuyeckoro dora. OcraTouHHR Opeos TakoH DyAHON SOHH cTa-
HOBHTCA AOCTYNHHIM AAf OGHApYKEHHS TOJBKO HAa HeKOTOPoH IyGHHE OT NOBEpXHO-
CTH M BCJIEJACTBHE 3ITOTO JOJKeH OHTb OTHECEH K pA3PSAY BaKPHTHX OpPeoJoB.
Hnorna sakppiThie OpeoJibl STHX THIOB HMEHYIOT «OCTaGleHHHMH Yy H[OBepX-
HOCTH»,

B BeprHkaJbHOM paspese BhlllleJOYEHHbIE H NpelesbHO pa3yboKEHHLHE OCTATOUHHE
opeoabl umeloT rpuboobpasnylo GopMy, PAaCIIHPAACH HA YPOBHE INPeACTABHTENBHOrQ
rOpPH3OHTA, NOJIOKEHHE KOTOPOTO ONpeiesisieTcd MECTHHIMH YCJOBHSAMH.

VII. Ocrartounbie RedJIOKUHOHHbLIE HESPOAHPOBAHHBIE OpeoJb OGPasyIOTCH Ha
CKJIOHaX BO3BHILeHHocTefl. Opeo BTOrO THNA M3yUeHH HEXOCTATOYHO,

1X. Ocraroynsie norpeGeHHLe ODEOJIH SIBJAIOTCH AHAJNOTAMH COBDEMEHHBIX Ae-
JIIOBHAJIbHBIX 0pPEOJIOB, OT/IHYASCH OT HHX HAJHYHEM mnepekphipaiolliero yexyia GoJee
MOJIOAHX ocagkoB, Opeosbl STOro THNA XApaKTepHH! AJIS 3aKPHITHIX PafiOHOB ABYX'bSI-
pycHoft reoJiornueckoft CTpyKTypH. ONTHMAJbHHE YCJHOBHS AJA o6pa3oBaHHs morpe-
OeHHHIX OCTATOYHHIX OpPEOJNIOB CYUIECTBYIOT B paloOHAX, NpeTepneBIIHX AJMHTEIbHOE
KOHTHHEHT8JIbHOE Da3BHTHe B IIePHOA, NPeAUWECTBOBABUIHA HAKOIVIEHHIO MOJIOABIX
0CaJIKOB.

B cayuae mosHOro coxpaHeHHs npoduJs ApeBHel KOphl BHIBETPHBAHHA CHJHKAT-
HBIX NODOR €€ BepXHHe KaOJHHOBble T'OPH3OHTH Hepeiko ObBaOT OGeAHEHH MeTal-
JIaMH H MMeEIOIIHecs 3iech morpeGeHHbIe OCTATOYHHE Opeosbl ociabienn. MaxcHmalns-
HOe IJIoLlajiHOe pacHpoCTpPaHeHHe 3TH OPEOJBl pacCesiHHsl HMEIOT Ha yDOBHe MeoTpo-
LBETHOMN, CYIIECTBENHO THAPOCTIOAHCTON KODHI BHIBETPHBAHHSA, ABJIAIOLICHACA B AAHHHIX
YCJIOBHAX HPEACTABHTEJABHLIM T'OPHU3OHTOM AJAA NpPOBeAeHHA TFEOXHMHYECKHX IIOHCKOB.
B ropusontax meGeHHCTOH KODHl BHIBETPHBAHHA BTOPHYHBIe OPEOJBI PACCesHHs [OCTe-
NIGHHO CyXKarwT1cs, IIPHMBIKas Ha X‘JIyGHHe K PpyAHbIM TesiaM H HX NEePBHYHBIM OpeoJiaM.
CoOTBETCTBEHHO STOMY B BePTHKaJbHOM paspese KODhl BHIBETPHBAHHA morpeleHsble
OCTATO4HBIe OPeoJsl HMEIOT rpH6oo6pa3Hylo, 4acTo acHMMerpuHunyio GopMy, ompeje-
NGI0MYIOCH SJEMEHTAaMH SajleraHHst PYAHLIX Teq H HalnpapbjeHHeM nasneocroka. B ne-
PEKPHIBAIOLIHX KOPY BHIBETDHBAHHS OTJIOXKEGHHSX OPeoJIHl RAHHOrO THNA He NpPOCJe-
IKHBAIOTCSA.

Paftonsl, B KOTOPHIX NpOLECCH KOpooOpasoBaHHA He HMeJH MecTa HAH JpeBHAR
KOp& BLIBeTPHBAHHA YHHUTOXEHA HOCAeAYIOUIHMH TeoJIOrHYEeCKHMH HpoLeccaMH, MeHee
GraronpysTHH AJs oGHapyXeHHA MorpeGeHHLIX OCTATOYHBIX OPEOJIOB, TAK KaK B STOM
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c/lydae OHH NPOSBJIEHH TOJBKO B MaJOMOMHOM GasajbHOM ropusonre yexna (1—2,
pexe 3—5 M) HJIH XKe OTCYTCTBYIOT NOJHOCTBLIO.

X—XI. HanomeHHble CKPHITHE M TNOTrpeSeHHBIe OpeoJbl SBJSIOTCS AHAJOraMH
OTKDPBITHX AMGDY3HOHHBIX OPEOJIOB, TEPeKpPHITHX IO3JHeHMHUMH ocankamy. Bce cka-
3aHHOE OTHOCHTENIBHO OTKPHITHIX HOUGODYSHOHHBIX MOMHO pPAaCHPOCTPAHHTL H Ha
norpeGenrble HaJlOXeHHbie Oopeosbl IIpH moHckax morpeGeHHBIX MECTOPOXJEHHH, Kak
nokaseiBaer onuT paborsl B CCCP, 48 reoxuMHUecKHX MeTof0B HanOojee sddeKTHB-
HbH METOAb NOHCKOB MO HAJOXKEHHBIM JNHTOXHMHYECKHM OpeoJaM paccesiihsg SJieMeH-
TOB-HHAHKATOPOB, a TaKkxe GHOreOXHMHYeCKHe H aTMOXHMHYeCKHe MeToAn. [locnennne
OCHOBaHHl Ha HCNOJb30BAHHH DasBHTHX B IEPEKPHIBAIOIUX NorpefeHHHe MeCTOPOX-
JIeHHA OTJIOXEHHSIX TA30BEIX OpEoJIOB paccessHHS H DPACCMATPHBAIOTC B pasjele
HacTosillef HHCTPYKLHH, IOCBAUICHHOM AaTMOXHMHYECKHM METOLaM NOHCKOB,

Haunoxennte opeosisl paccesHHss ofpasyiorcsi B pedysbrarte Ouorensoll H aud-
1y3HOHHO-OHIBTPALHOHHOA MHI'DALUH DYLHBIX 5JeMEHTOB B rasoo6pasHoM H DacTBO-
PEHHOM COCTOSIHHH, OCYLIECTBJSIOWIEH TIeOXHMHYECKYIO CBSI3b MEXAY BMeINalolHMH
KOPEHHBIMH NOPOAAMY, DYAHBIMH TeNaMH, WX NePBHYHBIMH OPEOJaMH, a TakxKe mepe-
KDLIBAIOIHMH HMX DPHXJLIMH OTJOXKeHHAMH. B mnopapasiollleM GoJibLIMHCTBe CJaydaes
HaJOMEHHAs COCTaB/sIOIAd [0 KOHUEHTPauHH MeHble (oHOBOH (cHHIeHeTHYHOH),

AHa/n3 MaTepHAJOB NO 3IHreHETHYECKHM (HAJIOMEHHBIM) THIIEPPeHHHIM opeoJaM
paccesiiisl 9/71eMEHTOB-HHAHKATOPOB NO3BOJSET CAENATh CJeAYIOllHe OCHOBHBIE BLIBOAMI
06 0cOGEHHOCTSIX HX PasBHTHI:

1) snureHeTHYeCKHe HAJOXKEHHbLIE OpeodH HalJIOAaIoTCst B PasJHYHHIX CTPaTH-
rpaduuecrux KOMIIEKCax, MepexpHBAIOMIHX MeCTOPOXAEHHS DBIXJLIX OTJOXKeHHH (OT
MaNeoreHOBLIX JO YeTBEPTHUHbIX). Bo BCex HCCICAOBAHHLIX C/yuasnx BHe 3aBHCHMOCTH
OT BO3pacTa MNEPeKPLIBAIOIIHX OTJIONKEHMH B COBPeMEHHBIX NOYBAX NPOABJEHH OTYET-
JIHBBIG SMHIEHETHUECKHE OPeoJbl, DTO 03HAYaeT, YTO HaJloXKeHHEIE OpPEeOJsIH YCMeBaloT
c(OpMHPOBATLCS 34 OTHOCHTEAbHO HeOOJbIIOH OTPE30K BPEMEHH;

2) opeosibl PA3BUTHL B PAAIHYHBIX NO JHTOJOTO-(auHaNbHEIM OCOBEHHOCTAM OTJIO-
JKEHHAX TNepeKpLIBAIOUIEro TOKPOBA: NECYaHBIX, aJJIIOBHAJbBHBIX, CyNecyaHO-CYIJiHHH-
CTHX MOPEHHBIX, CYLIeCTBEHHO IVIMHHCTHIX (O3ePHBIX, JATYHHHIX H MOPCKHX), B CJOMKHO
11epecAanBaloOIHXCsl  OCAJOYHLIX MOPOJAX PAa3JHYHOTO JIHTOJNOTHHECKOr0 COCTaBa;

8) opeonwl ofpasyiorcss B pasqoo6pas3HbHIX JaHAWADTHO-rE€OXHMHPUCCKHX YCJIOBH-
X ¥, CJAEAOBAaTe]bHO, B Pa3NHUBBIX THNAX IOYB: OT TYHAPOBHX H TaeXHHX (Mep3-
JIOTHBIX ¥ HEMEp3JIOTHBIX) A0 CTEMHHIX, CYXOCTEMNHRIX H IYCTHIHHHIX;

4) opeoJsisl Pa3BHBAIOTCH H BLUIBJSIIOTCS (B pe3ynbraTe onpoGOBaHHsA MOYB) TpH
3HaunTeNpHOH (#o 130 M) MOLIHOCTH NOKPOBHBIX OTOXKeHHH. OGBEKTH € MOUHOCTHIO
nepexpeiBaomiero 4exja Gojee 130 M noka ne HccaeROBAJHCH;

5) B SIHreHETHYCCKHX OpEOJax pacCesHHs Ha0op SMeMEeHTOB-HHAHKATOPOB BeCh-
Ma wupox. Tax, ana cyJbQUAHBIX MECTOPOXKAGHHE OH BKMoYaeT COJBUIYIO 49acThb HX
9/1EMEHTOB-HHAKKATOPOB H IIPeXAE BCEro TakHe BaXKHefllne, Kax Me[b, CBHHEL, IHHK,
cepebpo, HHKeab, Ko6ajbT, MonuOACH, MBINLSAK, a TaKxe cyJbbaT-HOH;

6) Mopdonorua SnHreHeTHYECKHX OPEoJOB ONpenessseTcs JHTOJOIHYECCKHM COCTa-
BOM TiEPEKPLIBAIOLINX 0o6pa30BaHHi, a TaKKe YCJOBHAMH THADOAHHAMHHECKOIO PEXH-
Ma TOM3EMHBEIX BOX H OCOOEHHOCTSAMH 3ajieraHusi PyAHHX 8oH. [las MecropoxpeHuft,
MIEPEKPLITLIX TMIHHHCTHIMH OTVIOMKEHHSIMHM C IIACCHBHLIM THADPOAMHAMHYECKHM DeXHUMOM,
XapaKTePHB Ha/JOXeHHBEe OpeoJbl, HMeollHe B paspese cronboobpasnyio ¢opmy.
Jn% MecTopOXJeHHH, NepeKPHITHIX MeCUaHHMH OTJOMXKEHHSMH ¢ aKTHBHHIM THApOAH-
HAMHYECKHM DEXMUMOM, MOpP(OJIOrHA OpPeOJIOB KOHTPOJHPYeTCa Hanpas/ieHHeM coBpe-
MEHHOrO HJM ApDeBHEr0 CTOKa NOA3eMHBX BOA.
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JIHTOXHMHUECKHe TIOTOKHM paccesHusi MeCTOPOXKJIeHHil, pasBHBaIOUIHECR B MPOJIO-
BHaJbHHX H aJUIIOBHAJIBHHX OTJOMXKEHHSX BPEeMEHHON HJAH TNOCTOAHHOH THAPOCeTH, NO
¢$a30BOMY COCTOSIHHIO MHIPHPYIOMIErO BEIleCTBA TaKye MOTYT ObIThb pasjesieHbl Ha
MeXaHHUeCKHe H CoJleBhle, 4 MO JOCTYNHOCTH OOHapyXKeHHS — Ha OTKPLITHe H 3aKpHl-
toie. Hauboslee BaxHOe IOHCKOBOE 3HaUeHHe HMEIOT OTKPHITHIE NOTOKH paccesiHs,
Pa3BHBaIOHIHECA B OTJIOKEHHSAX COBPEMCHHOH FMAPOCETH TOPHBIX PafOHOB.

B OTKpLITON FMAPOCETH AKTHBHO HEHYAHDYEeMBIX PaiioHOB MeCTOPOXKACHHs 00Jb-
IUMHCTBA PYAHBIX 3JeMEeHTOB o6pasyloT MeXaHHuccknme noTokH pacceanns. Couesnle
NOTOKH pacCesiisl B COBPEMEHHONl THADPOCETH MOXHO OOGHADYXHTh B JanamadTHO-
reOXHMHYECKHX YCJIOBHAX, XapaKTePH3YIOUIHXCS pasBUTHEM S3aKPHTHIX, B YaCTHOCTH
BHIULEJIOYEHHBIX C HOBEPXHOCTH, BTODHUYHLIX ODEOJIOB PAaCCesiHHSL H CKPBITHX PYAHHIX
tes. TlorpeGeniibie Mexasuyeckue # Tem 6oJjiee COJEBLIE NMOTOKH DACCesiHHsl, DasBHTLIE
B OTJIOXKEHHSIX MNaJeOTHIPOCETH, B CBA3H C TPYAHOCTSIMH HX HHTEDPNpeTaliH HMEKT
OrpaHHYCHHOE TOHCKOBOE 3HAaueHHe.

CojepxxanHe Merajsa B HOTOKE paccesliHs B pellaloniell CTemeHH 3aBHCHT OT
NOJNIOXKEHH PYANBIX TeJ, HX NMepBHUHLIX H BTOPHYHLIX OPCOJIOB pPacCesiiHsi B MECTHOM
Gaccefine penypanyi. KpynHbie MecTopOmJeHMsi, BbiBCAeHHbie Ha YPOBEHb JeHyaa-
IHOHHOrO Ccpe3a, B OJIarONPHATHBIX YCJIOBHSIX 06pas3yloT JHTOXHMHMYCCKHE INOTOKH pac-
CesiHUSI TPOTSMKCHHOCTHIO A0 HECKOJbKHX KHJIOMETpOB.

Pactmorpennbie 0OCHOBHBIE THIIL BTOPHYHBIX OPEOJIOB ¥ NMOTOKOB PACCESHHS MOFYT
HMETb pasJiHuHple OCOOEHHOCTH, ONPejeNsIolIHecs MeCTHbIMH JaHAnIa(PTHO-reOXHMHAYe~
CKHMH ychoBusMH. To HJIH HHOe BJHAHHe MOTYT OKa3aThb Xapaxrep HouBcobpa3oBa-
TeJbHBIX NpoLeccoB, riy6HHa 3aJjeraHdst 'PYHTOBBIX BOJ, Ha/JH4YHe YCTOHYMBOA Mep3-
JOTH H, B YaCTHOCTH, SIBJCHHH co/HQMIIOKIHH, XapaKTep BMeUAOUIHX NMOPOA, CTPYK-
TypHBIE OCOGCHHOCTH M BeUIECTBCHHBIH COCTaB MNoJe3HBX Hckomaembix, Opanako
pelnaioliee 3HavyeHHe HMEIOT I'CHEe3HC H MOUIHOCTL PLIXJOro NOKpPOBa, CKOPOCTH COBpe-
MEHHOH JCHYNaUHH, XapakTep COBpPeMeHHLIX H HaJlIeOKJAHMATHYECKMX YyCJOBHH, ompe-
HeNs oW NX HHANBHAYAJAbHEIE OCOGEHHOCTH MHrpPalLH 3JEeMEeHTOB.

Murpanus s1eMeHTOB B 30He rHIlepreHesa, HalpaBjieHHas K PaccesiHio H HocTe-
NeHHoll JMKBHAALHH palee O0OpasOBaHHHX KOHHEHTPAUMA XHMHYECKHX 3/eMEHTOB,
OJHOBPCMEHHO BLI3LIBAET BO3HHKHOBCHHE BTODHYHLIX AKKYMYJSALHH 3THX 3JE€MEHTOB.
Bropuurasi aKKyMyJaUus MOKCT MPHBECTH K 00Pa30BaHHIO TPOMBIUJICHHBIX MeECTO-
POKJeHHH — COBPEMCHHLIX H JPEBHUX POCCLINCH, MECTOPOXKACHHUH, CBA3AHHLIX ¢ KOpol
BLIBETPHBAIHS, 3011aMH BTODHYHOrO cyabduiHoro oborauieHus u 1. 1. Opunaxko uauie
BTOPHUHDbIE AKKYMYJSIHH 3JeMCHTOB B 30He THIEPreHe3a MNpefcTaBisior cobofl Ges-
pPyZAHble aHOMAJIHH, BO3HHKAIOUIHG TNPH HAJHYMM TaK 1a3biBACMBIX TEOXHMHYECKHX
GapbepoB, KOTOPEIE PC3KO H3MEHSIIOT YCJIOBHA MHIPALHH 3JeMEHTOB,

(PopMHpOBaNHC BTOPHYHBLIX JHTOXHMHYECKHX ODPCOJIOB PacCesHHs BO mMHOroM oly-
CNOBJCHO (DUBHKO-XHMUUECKHMH OCOGEHHOCTSIMH NPHPOAMBLIX BOJA, ONpelesiomuME
Cpesy MHIpallMH PYAHBIX 3JCMEHTOB B MOUBAaX, KOpPax BGLIBETPHBAHHSI, BOJOHOCHLIX
ropuzonrax. OCHOBHOE SHAUeHHe NPH 3TOM HMEIOT OKHCJIHTENbHO-BOCCTAHOBHTEJNbILIE
H ULeJOUHO-KHCJAOTHBIE YCJIOBHA BOA. BHJIEASIOTCH TPH THIA OKHCIHTEJIBbHO-BOCCTAHO-
BHTEJLHLIX YCJAOBHIT: OKHCJHHTC/bHBIE, BOCCTAHOBHTE/LHNbIE IVICEBBIE H BOCCTAHOBHTElb-
Hble ceposopopoanbie. OHH WHPOKO pacnpocTpaHeHbl B NPHPOJE H 4acTO CMEHAIOT
ADYr Apyra B Npefle1ax MOUYBEHHOTO CJIOSl, KOPH BLIBETPHBAHHA, BOZOHOCHOIO TIOpH-
30HTa, (POPMHUPYA OKHCJIHTENBHO-BOCCTAHOBHTEJNBHYIO 30HAJLHOCTD.

Jas oxucanTeNbHON OGCTAHOBKH XApaKTepHO NPHCYTCTBHE B BORAX cBoGOAHOTO
KHCJIOPOZa WJH JPYrHX CHIbHHIX OKHcauTenedt, )Keneso, Mapramel, melb, BaHaxuil,

3
cepa M PR APYriX JeMEHTOB HaXOASITCH B BLICOKHX CTENEHAX OKHCJEHHS (Fe+,
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Mn*+, Cu?+ u 1, 1), Hna nous H OMIOKEHMA OKMCANTENHHOFO DAAA XapaxTepHa
xpacHasn, 6ypas M JKeJTas OKpacKa.

B BoccranoBuTenbHOR o6cTanoBKe Ge3 cepoBojopopa (rieeBofi) BOAW He Cofep-
XKaT KHCIOpOAa H APYTHX CHJBHBIX oKucaurtenelt, [yieeBhle BOAL OOGHYHO HMEIOT CO,
4 pacTBOpHMble OpraHHUyecKHe coeauHeHHsi. )Keneso M wmapraHel, B STHX YCJOBHAX
HAXONATCA B BOCCTAHOBUTENbHOM cocrostHuu (Fe2+, Mn?+) u meayt cebs Kak jpyrHe
ABYXBAJIEHTHLIE MeTaJJIn — KaJbLul, Mariuit H 1. x. ITousnl M nopoan HMEIOT CH3YIO,
3eJeHylo, rodly6oBatyo, Gelecylo M NATHHCTYIO OKpacKy., BoccTaHOBHTeNbHas cepo-
BOLOPOAHAR OOCTAHOBKA XAPAKTEDHA M MHOLMX HJOB M BOXOHOCHHIX FOPH3OHTOB.
Iopoant B 3atoM cayuae HMEIOT HePHYIO OKPACKY, COAEPIKAT HHPHT H APYTHE CyAb(HIE.

Xors B YCNOBHAX riAeeBOH H CEPOBOLOPOXHONR OGCTAHOBOX BOAW He COAEpPXAT
cBOBOJHOIO KHC/IOPOAA H SBJSIOTCA BOCCTAHOBUTE/LHBIMH, B T€OXHMHYECKOM OTHOWIE-
HHH 3TH OGCTAHOBKM NPOTHBONOJOXHHL APYr APYry — rJeeBas cpefa OJaronpHsTHa
LS BOJAHOH MHrpalMH MHOTHX METa/VIOB, a CepOBONOPOAHAS HeGJaaronpusaTHa
(B cBasn ¢ of6pasoBaHHEM HEPACTBODPHMHIX cyvibduaos). Beamuunw Eh npm stom
MOryT OHITh OLHHAKOBBIMH,

Muorue sieMeHTH, o0pasyioliHe KaTHOHBl (XKeje30, MeAb, HHKeJb, K0GaibT),
JIETKO MHTPHDYIOT B KHC/IBIX BOAax H cjaabee B Imeqoynnx. Hemeramint u meramis,
ofpasyiollive aHHOHB, HANPOTHB, Jyullle MHTPHPYIOT B LIEOYHHX Bojax. Hexoroprie
9JIeMEeHTH B 32BHCHMOCTH OT CTeMeHH okHciaeHHs W pH moryr OHITb M B XaTHOHHOM
# aHHOHHOH dopme (uUMHK, amoMuHMH, ypaH, mMoauOmen). Haxoneu, murpanns psga
BJIEMEHTOB NpakTHUeCKH He 3aBHcHT oT PH B Bomax sioGoro cocrasa (HaTpHii, XJop).

Ilo KHCJIOTHO-IEJOUHEIM YCJAOBHAM BOALL PA3NENAIOTCH HA YeTHpe OCHOBHbIE
Tpynns: CHAbHOKHCJBIE, KHCJble W ciaalokHC/bie, HeATpajabHbe H CaaGolLeNOYHEHLe,
CHJIbHOIE/IOYHBLe,

K cunprokncaeM otHocsites BoAs ¢ pH<3. Takas kucJaOTHOCTH 06BIYHO 06yC/IOB-
JleHa OKHCJIEHHEM [IMDHTa W APYTHX CYJbGhHIOB, & TaKKe /IeMEHTAPHOH Cephl, NPHBO-
AAUiEM K 06pasoBaHHIO CBOGOZHOM CepHOH KHCIOTh. B CepHOKHCJIBIX BOZAX JIErkKo
MHUCPHDYIOT GOJIBIIHHCTBO METa/IOB, B TOM HHCJ/e JKeJe3o, AJNIOMHHMI, Meib H IHHK.
CHILHOKHC/IBIE BOAL OCOGEHHO XapaKTeDHH IJIf OKHC/ZIOUNXCA CYJbOHIHBIX MECTO-
POXKJeHHH, 30H OKHC/IIGHHS NHDHTOHOCHHIX INIKH H CJIaHLEB.

Kucnumu u cnaGorucabiMu fBastioress Boanl ¢ pH or 3 mo 6,6, ux xucaoTHOCTD
o0yc/IoBJIgHa NPOLECCAMH PA3VIOXKEHHA OPraHHYECKHX BELLeCTB H MOCTYMJEHHeM B BO-
JAB! YroJIbHOM KHCHOTH, (YJbBOKHMC/IOT H APYrHX OpraHudeckHx KHcior. Ecanm B nou-
8aX HJH T[OPOJAX MaJO KATHOHOB, TO KHCJOTHOCTb He MOXKeT ObITh HOJHOCTHIO
Hempanusosaﬂa H B CHCTeEMe TrocCnoIACTBYET KHCJadA cpenda. B rtakux BOLAX JEeTKO
MHrpHPYIOT MeTaJiel B (opMe Guxkap6oHATOB M KOMIVIEKCHBIX COeAMHEHHH ¢ opra-
HHYECKHMH KucnoTaMH., Kueaple H caaGoKHCHBe BOAL WHPOKO PACHPOCTPAHEHH B Iy-
MHAHBIX JIeCHBIX H GOJOTHHX JNangwadrax (TyHapa, Tafira, WIHPOKOJHCTBEHHLIE Jeca,
BJiaXKHble TPONHKHY H CyOTPONMHKH).

Hefitpanbirie ¥ craGoulenounbie Boabl uMelor pH 6,5-—8,5, ux peaxuus onpege-
JseTcsi yallle BCETr0 OTHOUIeHHeM OHKapOoHAaTa KaJbIHS K ero kap6oHaTy HJIH Xe
6ukapbonara k CO; 3Dra ofcrasoBka MeHee OnaronpHfATHAa AJIs BOLHOH MUrpauuu
GOJILIIHHCTBA METaJlJIOB, KOTOPHIE 3JeCh 0CaMIAloTesl B GopMe HepacTBOPHMBIX THADO-
OKHCJOB, xap6ona'roa H Apyrax coneil. AHHOHOTEHHEIE SJIEMEHTH!, HAanpoTHB, MHIPH-
PYIOT CPaBHHTE/bHO JIerKO (KpeMHHN, repMaHufl, MHIIbAK, BaHAAUH, ypaH, MoanGaeH),
PaccmarpubaeMble BOAB OCOO@HHO XapaKTepHbl AJA8 apuaHbix JaniwadroB. Takof
COCTaB MMEIOT TaKkKe NOj3eMHhe BOJAH H3BECTHAKOB H H3BEDMKEHHBX nopoA. Ilpu
PasyioaeHHH OPraHHYeCKHX BellecTB 8jech TOxKe OOPa3ylOTCS YroabHas H Opranu-
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YecKHe KHCJIOTH, HO OHH mosHocThlo Hefitpanmsyloress CaCOs; w apyrumn Munepa-
JaMH KaJblius, 4 TaKXe MHHEPaJaMH MarHus, HaTpPHS, Kajaus,

CuabHomenounsle Boabl ¢ pH>8,5 o6biuno o6snsanbl cBoeli peakumed npucyr-
crsuio coanl (NaHCO;, pexe NayCOs). Ouum xapakTepHnl At JeCOCTENHBIX JIAHA-
wadros, ycraHoBJeHH B IJIyGOKHX TropH3oHTaX apTe3nanckux Oaccefinos. MHorue
MeTaJJisl B 3THX YCJOBHSIX IIOYTH He MHrPHPYIOT, KaK, HaNpHMep, KaJbluf, CTPOHIHM,
Oapuit, xkene3o. Hanpotus, kpemHHii, MONHGAeH, repMaHufi, celleH H JApYyrHe AHHOHO-
reHHbIe 3JIEMEHTH MHTPHPYIOT HHTeHCHBHO. OCOGEHHOCTh COJAOBHIX BOJ COCTOHT B TOM,
YTO HEKOTOpBbie MeTa/JIbl BeAyT celsi B HHX Kak aHHOHOTeHHble JEeMEHTHl, BXOXS B
COCTaB pAa3JIHYHBIX MNOJABHXHBIX AaHHOHOB. Meap, HanpuMep, BXOZHT B COCTaB
anuona [(Cu(COs)e2~], a amomunuil — annona AlQp'-. Ckanaufi, urTpHil,
HUPKOHHM, MaJIONOABHKHEIE B CJAaGOKHCALIX H caabolleouHpix BOAax, o6pasyioT
3/lecb PACTBOPHMbIe KapGOHATHBIE KOMIJIEKCHL.

Kaxpas ofcranoBka BOAHOA MHIpalHH XapaKTePH3yeTCs ONpeAe/IeHHBIM codera-
HMeM OKHCJHTEe/IbHO-BOCCTAHOBHTEIbHBIX H LUIEJOYHO-KHC/JOTHEIX YCJIOBHH, Kak 3TO
nokasaHo B Tabn. 2.

Ta6auua 2
OcHOBHbIE TEOXHMHYECKHE KJACCH BOJA H S9NMHIeHeTHYECKHX NPOoLeccoBn

OKHCANTENLHO- BOCCTAHOBHTEIBHBIE  YCJOBHA BOJ

1IlenoYHO-K HCAOTH BIE
YCJIOBHA MTOYB

KHCJIOPOJiH bie rjieeBnsie CepOBOAOPOAH b€
CHJABLHOKHCIBIE CHJIBHOKHC /BN CUJIbHOKHCABIH CuabHOKHCBI
{(pH < 3) OKHCJIHTebHBIH rJyieeBblil CepOROJOPOAHBIH
Kucnwe u caa6okuc-| Kncawifi  oknean-| Kucaoth  raee- Kucauli  cepo-
Japie (pH3—6,5) TeJIbHBI} BBl BOJOPOJH bIH
Helirpanpreie u me-] Helitpanouet  u|  HefiTpaibubiit Helttpaubuniit

qaoydple (pH 6,5—8,5)

CuJabhOLIeNIOYHEIE
(comosrie) (pH > 8,5)

eNOYHOoH  OKHCJ/IH-
TeJbHBIH

ColloBbLili OKHCJIH-
TeJabHBIH

1 LeJOYHOH TIiee-
BBIH

Cojiopnift
BLIH

rJjee-

H IeJIOYHOH cepo-

BOJOPOAHBIH
CopnoBnifi

BOAOPOAHBIH

cepo-

BaxHnasa reoxumHueckast oco0eHHOCTb 30HBI THNepreHesa COCTOHT B (opmuposa-
HHH B Heli 30H BHILIEJAYHBAHHS B pesyJbrare AeHCTBHS BOJ Ha TOPHLIE TNOPOAL U
nousbl. 30HH BRleJauuBaHus OCOGEHHO XapaKTePHbl [/ IOYB, KOP BLIBETPHBAHHSA
H BOAOHOCHHIX TOPH3OHTOB. MOUIHOCTL 30H BLIEIAYUHBAHHS MOJBCPIKEHA 3HAUYHTEb-
HBEIM KOJNeOaHHAM: B NoOYBaxX OHA H3Mepsercss OOBLIYHO TOJNBKO AECATKAMH CAHTHMETPOB,
B KOpe BLIBETPHBAHHA — YXKe MHOIHMH MeTPaMH, a B BOJOHOCHEIX I'ODH30HTaX — COT-
HAMH METPOB H JAaxke KujoMmerpami. OAHaKO reOXHMHYeCKas HaNpaBJeHHOCTb Npolec-
COB B pasHblX NPHPOJHBIX CHCTEMAX HEPEJKO OCTAeTCs HEH3MEHHOR HJH Ke OJU3KOIL.

Mayuenne 30H BRUIEJAUHBAHHS HMMeeT OoJiblIOe 3HAYEeHHe MAJS HaNpPaBJeHHS H
HHTEPUpeTalHy Pe3yJbTATOB TEOXHMHUYECKHX IIOHCKOB pYAHBIX MECTOPOXAEHHH, Tak
KaK B YCJOBHSX CIVIAXKEHHOrO pesbeda ¢ 3THMH 30HAMH CcBsI3aHO ocaalleHHe BTO-
PHYHBIX opeoJsioB PaccesdHua mccropoxaeHui. as QOpMHDPOBAHHS 30H BHILE/JIAUHBA-
HHsl IVIaBHOE SHAWECHHE HMEIOT OKHCJHTeNbHO-BOCCTAHOBUTENbHbIE YCJIOBHS BOA. Bhi-
JeJISIIOTCH TPH OCHOBHLIX THIA :OH BHILLENAYHBAHHUA: 1) 30Ha OKHCIHTEJLHOrO BHILE-
JIaYHBaHHuA, 2) 30HA IJIeeBOro BHILIEJAYHBAHHA, 3) 30HAa CEpOBOJAOPOAHOrO BEHILeNA-
YUBaHUA.

B xaxpaoM THNe BHAENSIOTCA 30HB CHJBHOKHCJOrO, KHCJIOrO H c1aGoKHCIOro,
HeAiTpanbHOro H cAabOUIEJIOYHOrO H, HaKOHel, COAOBOrO BhienauHBaHusg, C yueToM
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MHHEpaJIN3alHH BOA NOJYYalOTCH DA3HOBHAHOCTH 30H BHILENAUMBAHHS, COOTBETCTBY+
IOllHe OCHOBHBIM TEOXHMHYECKHM KJlaccaM BOA.

Kak yxe oTMeuasoch, BaXXHOe 3HaueHHe B (DODMHDOBAHHH TeOXHMHYECKHX aHO-
MaJHil B 30le rHnepreHe’sa HMeEIOT eOXHMHYeCKHe Gapbephl — YYAaCTKH 3eMHOH KOpHI,
rie Ha KODOTKOM DAacCCTOSIHHH De3KO YMeHbIIAeTCss HHTEHCHBHOCTb MHTPAIHH XHMH-
YeCKHX 3/ICMEHTOB H, KaK CJIeJCTBHe, MPOHCXOAHT HX KOBUeHTpaund. I'eojornyeckue
ycnoBHa (opMupoBaHHst 6apbcpoB OueHb Da3HOO6pasHBHl, HO HX TFeOXHMHYecKass Ha-
APABJIEHHOCTb B CaMbIX PA3/IHYHBEIX 4ACTAX 3eMHON KOpLI HEpeIKO OJMHAKOBa.

BbiLeNsIoTCS YeThipe OCHOBHBLIX THNA reOXHMHYeCKUX GapbepoB — MeXaHHUecKHe,
(H3HKO-XHMHUCCKHE, GHOreOXuMHUECKHe M TeXHoreHHnle. HanGoJsee H3yueHHHIMH H
NPaKTHYeCKH HaunboJiee BaXKHHIMH SHBJSIOTCS MEXaHHuUecKHe H (DH3HKO-XHMHUYECKHE
6apbephl, KOTOpHle B CBOIO Ouepelb pasfeNsioTcst Ha psaj kKiaaccoB (cm. npua 6.).
B Mecrax, rze BoccraHOBHTENbHas 0GCTAaHOBKA (rjieeBast M CepPOBOJOPOAHAs) CMEHSf-
eTcst OKHCJHTeJbHON, (opMupyercst xucaopoaHmit Gapbep (A), npH cMeHe OKHCIH-
TeJbHOH OOGCTAHOBKH HAa BOCCTaHOBHTENBHYIO — CepoBoAopoaHbA (B) HAH rieeBblft
(C). Tlpu peskom yBeawuenun pH, HanpHmep HpH BCTpede KHCJIBIX BOJ C H3BeCTHsSIKa-
MH H APYTHMH KapOoHATHHIMH HOpOJAaMH, BO3HHKaer wiesouHoft Gapeep (D). ITono6-
HBl Gapbep XapaKTepeH IS YYacTKOB OKHCJSIOIHXCH CYJAbPHAHBIX MeCTODOXKAEHHR
¢ aKKyMmyasdudefl Majlaxura, asypHTa, lepyccHra H Apyrux KapGonaros. Ilpu ymeHb-
menny pH Bosnnxaror kucawe Gapbepnl (E). Bapbepw, Takum o6pasoM, kinaccHpHIH-
pyioTCS MO areHTy, NPHBOASINEMY K KOHUEHTPalUHH 3JeMeHTOB (OKHCJEHHe, BOCCTA-
HOBJeHHe M T. A.). C 5THX nosHuuit BHKENSIOTCA TakkKe HcnapurenbHuft (F), cop6-
unonnnit (G), repmopunamuueckufi (H), rpaButanuoHHBI (MexaHMuecKH#i) H npoyHe
Gapbeptl.

Muorne reoxumuueckie Oapbepbl MOXKHO BBILEJAHTb HEMOCPEACTBEHHO B IIOJIEBHIX
ycnoBusx. Tak, KHCIOPOAHBI Gapbep BHIAGNAETCS N0 APH3HAKAM SUHreHeTHYECKOro
oxeneslenus (p:kapble NATHA THADOOKHC/OB JKesesa) M CMapraHueBaHHio (YepHhle
NPHMAa3KH MHHCPAJOB Mapraniia), BOCCTAHOBHTEJLHBLIH TIJeeBhlil — MO NMpPH3HAKaM SIH-
ICHETHYECKOro orjiceHHs (CH3asi OKPacka FOPH3OHTOB 3a cYeT ABYXBAJEHTHOTO XeJle-
3a), WeJ0YHOH KapGoHATHHI — MO TpaHHIE PACHPOCTPAHEHHS TFOPHHIX TOPOJ, BCKH-
NaloWHX OT [AeHCTBHA Ha HHX COJAHOA KHCJOTH, COPOLHOHHBIA Gapbep — no
KOHTaKTy TIOPOJA H NMOYBEHHHX FOPHSOHTOB PA3JHYHOIO MeXaHHUeCKoro cocraBa: GoJsiee
JAHCNIEpCHBI MaTepHaJ BHICTYNaeT B PoJH copGeHTa HeJOoro pajaa 3/]eMeHTOB (Melb,
JUMIK, CBHHEL, M 1ap.), HCIapHTeJBbHKIA — 1O COJEBLIM KOPKaM, THICY, BHIBETAM JIETKO-
PACTBOPHMBIX COJIcHl Ha CTeHKaX TOPHBIX BHPaGOTOK M JDYrHM COJIEBHIM aKKyMy-
JISILISIM.

Kouuenrtpauyst 3n1eMeHToB Ha (H3HKO-XHMHUeCKHX Oapbepax 3aBUCHT, ¢ OAHOR
CTOPOHHI, OT Kjacca Gapeepa, a ¢ Jpyrofi,— OT cocrapa BoJ, NOCTYNAIOMHUX K HEMY.
Ha coueranun 3THX ABYX (akTOpPOB NOCTPOCHA CHCTEMATHKa FeOXHMHUYeCKHX Gapbe-
poB, npuBeneHnas B npuwi. 6. Kaxawil BHA reoxmmuueckoro Gapnrepa ofo3HayaeTcs
HHAEKCOM, BKJIOYAIOIIM €ro CHMBOJI H KJacc BOA, NOCTYNAaOUMX K Gapsepy.

OnucuizaeMas cHCTEMaTHKA IeOXHMHYeCKHX 6apbepoB NOCTPOEHA NO MATPHYHOMY
HPUHLANY, KOTOPHIA NMO3BOJSET NPOTHOSHPOBATH BBIIBJIEHHE HOBHIX HX THIOB, ellle
He ycraroBieHHEIX B npupoxe. Tak, B npus. 6 nokasaro 86 BnaoB 6apnepoB H HEKO-
TOpHle u3 HHX, HanpuMep C4, B6, E7, noka He ycraHOBJeHBL

B npHupopHHX yCIOBHAX HePeAKO NPOHCXOAHT COBMellleHHe Pa3/HYHHX reOXHMH-
YeCKHX IMpolecCoB (Kak B NPOCTPaHCTBe, TaK H BO BpeMeHH), B cBA3M ¢ 9THM
BBEIZENAIOTCA KOMMJEKCHHle 6apbeprl, oOpasylolliHecssi B pe3yabTaTe HAJNOXEHHS IBYX
MM HECKOJIbKHX B3aHMOCBfI3aHHbIX TeOXHMHueckHuXx npoueccos. Hanpumep, sninasenne
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refefl THAPOOKHC/IOB 3Kese3a H Maprania Ha KHCIOPOAHOM Gapbepe NPUBOAUT K cOpl-
MM UMH XHMUYECKHX 9JIEMEHTOB, T. €. 3/eCh BO3HHKACT KOMIVIEKCHBIH KHCJIOPOAHO-
cop6unonnmit 6aprep (A—G).

OcobBiM KJACcCOM FEOXHMHYECCKHX 0apbepoB sBJSIOTCS ABYCTOpOHHMe Gapnephl,
(hOPMAPYIOILHECS] NPH ABHKEHHH BOJ Pa3/iMMHOIO reoXHMHYECKOTO coctaBa K Oapbepy
¢ pasubix cropod, Ha Takom Gapbepe NPOUCXOAUT oCaXJeHHe DasHOPOAHOA accouHa-
UHH XMMHUYECKHX 3JIeMEHTOB, NPHMePOM Takoro Oapbepa ABJASETCS ABYCTOPOHHHI Kuc-
Jbll B WednouHol Oapwep E3—D2.

Pazanvalores Jarepanblibie 6apbepsl, o6pasyiolitecsi NPy ABHMEHHH BOA B cyl-
FOPH3OHTA/IBHOM HANpABJEHHH, HANDHEMED B 00J0Te y NOLHOXKLA TOPHOrO CK/IOHA, H
pajuanbHeie (BeprTHKajbHBE) Gapbepol, (GOPMUPYIOUIKECS TPH BePTHKAILHON (cuu3y
BBEPX HJIH CBEPXY BHHM3) MHIPAlHH PAacTBOPOB B Npeie/aX NOYBEHHOTO NpPOdHAT HAH
TOMLY TOPHBIX 1OPOJ. DB KOHKPeTHBIX NPHPOAHLIX YCJOBHSX INPOHUCXOZHT HHOTAA
COBMeILieHHE Pas/NHYlBX THIOB Oapbepa,

AKKyMyJISILLHH Ha KHCJIOPOAHLIX Bapbepax BO3HUKAIOT IIPH KOHTAKTE rJeeBbiX HJH
CePOBOAOPOJAHBIX BOJ € BOJAMH, XapaxTepH3YIOLIHMHCS KHCJIOPOAHOH 06CTaHOBKOM.
Ocofenso WHPOKO pacnpocrpased bGapwep A6, KoToprifi BcTpewaeTca NMOYTH NOBCe-
MecTHO B JaHIwadrax ¢ BJAAXKHLIM KJIMMaTOM. B reoJIOrHYeCKOM OpPOLIIOM TaKue
Gapbepsi OLIAH XapakrTepibl s 3M0XH (QOPMHPOBAHHSI APeBHeH KOPLI BHIBETPHBAHHL.
Kucapte ricepble MOYBeHHBIE, TPYHTOBBIE H HJOBLIC BOABLI JAHAWADTOB C BJIAXHBIM
KnuMaroM oboratedsl Fe?+, Mn?+, opraHMvecKHMM KHCJIOTaMH, NIPUJAIOWIMMH BOJe
user uyag. BOaH3n MecTopoxieHHll Boaws oboramenst Cu, Zn, B, Co u apyrumu
MmerasiamMi. Ec/H TakHe BOAB! BLIXOST Ha 3eMHYIO NOBEPXHOCTL, HAUPHMCP, Y OCHO-
BaHHS CKJOHZ, TO B 9TOM MECTe BOBHHKAET KHCJIOPOAHBI Gapbep, OCAXKILAIOTCH THAPO-
OKHCJBI 2KeJle3a M MapraHua B BHAE KOUKDeUH# H miacton OyphlX KeJesHsKOB,
TJeeBnie PPYHTOBHE BOALI HEPEAKO pasrpy:KaloTcst Ha JHe PEeK M 03ep, IAe TaKKe
BO3HHK4eT KHCJAOPOAHBIT Oapbep ¢ Fe—Mn-axxymyasnusamu. IyGuHHBe BOCXOAsIUIME
[JIeeBble BOAB, MOAHHMAsCh MO PA3JoOMy B MECTe KOHTAKTa ¢ KHCJAODOJHBEIMH BOLAMH,
BCTPEYAIOT KHCJOPOANBIH 6apnep, Ha KOTOPOM Taxkxe ocaxpaaiorcs Fe m Mn.

BOumsn pyaHLIX MeCTOPOMACHHIA CKOIJEHHs! THAPOOKHCROB Kedcda Hepeako o6o-
ramlennl PyAHLIMH sjeMeHTaMH, DTO OOBACHACTCS TEM, YTO THAPOOKHC/ILL Kejie3a
ABJSAIOTCA KONMOHAHBIME MMHCPAJaMH U Jerko copGUDYIOT U3 BOABI MHOTHE MeTaJlibl.

Heiirpaapupie ¥ wiejoutple rjceBple BOALI XapaKTeplbul AJs pailoHOB pacnpocTpa-
Henns nopoa u nous, copepxaumux CaCOjz; (manpumep, GOJOTHLIC BOAL Jecocreneil n
crerieil). 31ech Kese30 MeHee NOJABHIKHO, HeM B JCCHLIX Jgapgmadrax, a maprauer
eule noasuxxen, ITosromy Ha xucaopoaHoM Gapbepe NPCHMYULECTBEHHO KOHUEHTDHPY-
I0TC THAPOOKUCL Mapranua (6apoep A7). Takue mapraHueBole akKyMyJsiiud Hepea-
Ko obpasylorcst H B rayOoKHX TOpH3OHTax B pesyiabrare Au(GOY3HOHHON MHrpalBu
cn1abor/eeBpX PacTBOPOB CHU3Y BBEPX -— K KHCJIOPOAHOMY OGapbepy. Dapnepnt A8
XapakTtepusl AJs GOJOT C COAOBLIMH Bozamu. Bapoepet A9—AI12 Bo3HUKaOT B Mec-
TaxX pasrpyskH rIyOHHHBIX CEPOBOJOPOAHLIX BOJX -—— Ha KOHTAaKTe ¢ KHCIOPOLHLIMH
NOA3CMHEIMH BOXAMH HJH €O cBOGOJAHLIM KHMCJIODOAOM BO3Ayxa. 3aech GakTepHH OKHC-
JIAIOT cepoBoAepoj ¢ 06pasoBaHHEM CAMOPOXHON CepBbl.

Cyapduannie Oapoepnr (B1—DB8) BosnuxaioT B MecTax, I'e KHCJAOPOAHble HJH
rJieeBbie BOJAB BCTPEYAIOT HA CBOeM NYTH CePOBOAODPOAHYI0 OOCTAHOBKY HJIH Cy/bdi-
Au. OfpasoBaHHe CepOBOAOPOAA B OCHOBHOM CBfI3aHO € JeSITENLHOCTbIO GakTepHH,
pexie 3TO CJICACTBHE NPAMBIX XHMHueckux peaxuuil. Cynabduanbe OapbepH HMeEIOT
0oaplioe IPAaKTHYECKOe SHAUEHHe, TaK KAK Ha HHX o6pa3yioTcsi pyAHHe TeJa HEKOTO-
PHIX MECTODOMKIECHHA MelH, ypala, ceJigHa H JIpyrHX 5JIeMEHTOB, elie ualle BCTpedanTes
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FEOXHMHYECKHE aHOMAJHH 3JIeMEHTOB, 0GpasyIOIHX HepacTBOPHMHIE CYJIbGHIL —
Fe, Cu, Zn, Pb, Co, Ni u 7, a. Baprepri Bl posHHKalOT B B 30He THNEpPreHesa CyJbe
(QHAHBIX MeCTOPONAEHHN, C HHMH CBA3aHO (OPMHpPOBAHME MOA3OHE BTOPHUHOTO
cyabpuaHoro oforamenus.

Ha raeesnix Gappepax (C1—Cl12) ¢opmupyloTcs BTOpHYHDBIE aKKYMYJIALHA B Mec-
Tax BCTPEYH KHCAOROAHBIX, CEPOBOJOPOAHHIX M YACTHYHO TJIEEBHX BOJA C IVIeeBOA
cpefoit. OHM XapaKTEePHR AJt TaeXKHBIX, TYHAPOBLIX, CTENHEIX, TPONHUYECKHUX GOJOT K
AJS FAyOOKHX BONOHOCHHIX ropusoHToB. Ha riieesom Gapbepe (opmupyloTca ypaHo-
BEle aHOMaJMH B meckax H Topdax (tumpt C3, C4), a B Topbax crenHeix GoJoT
HaKanBaercs moan6uer (C3).

Ha menounnix Gapbepax (D1—D3, DB—D7, D9—DI1l) Bropuunble akKKymy-
JAUKA DYAHBIX 3JEMEHTOR BO3HHKAIOT B Mecrax noshimenus pH cpeamt (manp-
Mep, TpPH CMeHe CHJbHOKHCIOR OGCTAHOBKH Ha clalOKHCAyIo HJH caaGouleJOYHOM
Ha CHJbHOLIeNouHyl0), HauGonee xonrpacTHele Oaphepnl XapakTepHB AJA y4acTKOB
nepexoza OT KHCAOH cpeabl k wwedaounof. Hanpumep, npH okHCHeHHH CyMbQHAHBIX
PYyA, saleraloliHX B H3BeCTHAKaX, oO6pasyloTcsi CepHOKHCIEe DaCTBOPHL, HecyllHe
noshilleHHbe konuentpauun Fe, Cu, Zn, Co, KoTOphle, OXHAKO, CHHNAIOTCA IPH
B3aHMOACKCTBHH ¢ BMeLIAOWMMH KapOOHaTHEIMH nopoaaMH. B pesyaprate NOBH-
wenus pH Ha menounom Gapwepe THma D1 ocaxpaloTcs THAPOOKHCAH H KapGo-
Hatel Meraanos, Hanpumep,

ZnSO, 4 CaCO;3 — ZnCO; +- CaSO,.

pacTBop TBEpRast cbaaa TBEpRas (basa

[TostoMy s0Ha OKHC/AeHHst B TaKHX Mecrax OoraTa BTOPHYHHIMH KapOoHATaMB
MeTa/JIOB, CPEAH KOTOPHX OCOBEHHO BHIAEISIOTCA BeJeHHe M CHHHe KapOoHATHE
MEAH — MAJIAXHT M asypHT.

Teoxumuueckue Oapbepsl THHa D2 mu3BecTHH B palloHax BJAaXKHOTO K/aMMaTa,
HanpHMep Ha KOHTaKTe yJbTPAOCHOBHHIX NOPOJ C H3BECTHSAKAMH. 34ech pasjoxe-
HHe OPraHHYECKHX OCTATKOB B IOYBAX INPHBOAMT K 0Opa3s0BaHHIO KHCAMX BOJ,
B KOTOpHX Jerko pacrBopsiores Mg, Ni, Co, comepxalinecs B yJAbTPAOCHOBHHIX
noponax (NI u Co ofpasyior opraHHueckHe KOMIVIEKCH ¢ dyabBorucioramu). Ha
KOHTaKTe C H3BeCTHSIKAMH BO3HMKAET uleJIOYHON Gapbep, Ha KOTOPOM OCAMAAIOTCR
STH MeTa/ulbl. B ILIeJOYHHIX BOAAX XOPOWIO MHIPHPYIOT TaKHe AHHOHOTEHHHE Je-
MeHTHl, KaK KpeMmHuH, cejeH, MOJHOAeH H repmasuil. B Mecrax cHumxenus pH, na
kucaom Gapbepe (E2—E4, E6—ES8, E10—E12), ocofeHHO npH pesKOM yMeHblleHHH
IE/IOYHOCTH, STH SJeMEHTH OCaXZaloTeA H3 BOJA, TNPHBOAS K OKPeMHRHHIO MOPOX
npH KOHUEHTPALMH B HHX MOJHOGAEHA M IePMaHHs.

Bapbepst THa E8 BOSHHKaIOT Ha yYacTKe OKHCJEHHA CYJbQHAHBIX PYA B H3-
BeCTHSIKAX TaM, e OCYLIECTBJSETCA CTOK BOJ B CTOPOHY CYJIbQHAHHIX pyA. OTH
rHAPOKAPOOHATHEE BOAB MMEIOT CJ1aGOleNOYEYI0 peakUHI0 M MOTYT COZepIKaThb
MOBLIIEHHbe KOJAHUECTBA KpDeMHe3eMa, KOTOPHI ocaXXzaercsl MPH BCTpede IieNOYHHX
BOJ C KHCJHMH., B pesyibrate NPOHCXOZHT OKpeMHeHHe H3BECTHAKOB, XapaKTepHOe
IJS MHOMMX 8OH OKHCJAEHHA Cyibpuasmx pya. B srom cryuae reoxumuyecKuit
Gapbep ABJIAETCS JBYCTOPOHHHM! OT pyA — INeJIOUHOH Gapbep, & B HANPABJEHHH X PY-
1AM — xucab#.  Jag  Takmx  6apbepoB XapakTepHH HECOBMECTHMBIE acCONHANHH
3JIGMEHTOB, BKJIQUAIOLIHE, HANpHMep, KATHOHOreHHHE M AHHOHOrEHHble MeTalIbl
(D1 n E3).

Bropuubie akkymyaanud Ha HcnaputensHbix Gapbepax (FI—F12) Bosuukaior
B apHAHHX JaHAladTax Ha yvacTKax HcHapeHHs MOBEPXHOCTHHIX, TPYHTOBHIX H
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noj3eMHHX Box, JIJs HMX XapaKTePHO YCHJeHHe DYAHEIX aHOMAaJufi MexH, LMHKa,
Hugenss u koGambra (Fl), a takxe Gopa, ¢ropa, Bonbdpama u Gepmmmn (F4).
XapaktepH u GespyinHe aHOMaJiHM MOJHGAeHa, ypaHa M crporuns (F3, ortyactu
F4 u F7).

Ha cop6unonnux 6apbepax (G1—GI2) Ha KOHTakTe € BOJAMH INIMHHCTHIX
FOPH3OHTOB MOYB, IVIMH, TOPGOB H APYrux NOpoA, Gorarhix ancopOeHTariH, HMEIOUHX
OTPHUATEJbHHA 3apsj, BO3MOMHO HaKOWJIeHHe MeJH, UHHKa H ceaHua. OcoGenno
xapaktepHo oGpa3oBanue NOJOOHHIX GapbepoB HAa YYacTKax OKICJEHHSI CYJbPHAHBIX
MmecTopoxjeHuii. ArperarTsl GOKCHTOB M OypHX KeJe3HSKOB HMCIOT TOJOXHTEIbHHIHA
sapsj H crnoco6Hbl aAcop6HPOBATH AHWOHE. DTHM OODBICHAIOTCS NOBBLILIEHHLIE CO-
nepxanus B OypHIX KeJesHsiKax Banajusi, ¢ocdopa, Mbimbsxa. Hanpumep, Ha
copbunonHbix Gaprepax Gl u G5 mpoucxoiur Kak YCH/eHHe pPYAHBIX &HOMaJHi,
Tak H (opmupobaHue GespynHbix aHoMmasauii (Gapbepsr G2, G6).

Teoxumuueckast KJIacCH(HUKAUHUA BJEMEHTOB IO HX CNOCOOHOCTH K THOepreHHoH
MHrpauuH npusefieHa B Taba. 3, Ciexyer IOMHHTb, YTO Ha MOBEPXHOCTH CYLIH
MEXaHHYeCKHH CTOX CYIIECTBEHHO TNPeBHIUAET COJEBOH ¥ 3TO 3HAYHTENILHO YMeHb-

1aeT 3aBHCHMOCTb INOABMMKHOCTH XHMHYECKHX 9JIEMEHTOB OT HX CHOCOGHOCTH K BOA-
HOH MHIpD&LHH,

Ta6aunuma 3
Feoxumuveckast Knaccupukanmua 9jeMeHTOB N0 UX cnocobHOCTH
K THIEPreHHOH MHTrpanHu

Boagyum Hele MHIFPaHTH

AXTHBHEIR INaccupHbie
(o6pasyloT  XxMMHUYeCKHE COGJHHEHHs) (He o0pasyloT XMMHUeCKHX COeIHHeHHH)
0, H,C N, I Ar, He, Ne, Kr, Xe, Rn

BoJxHbe MHPpaHTH
KaTtHoHOreHHble 3JIeMeHThI AHHOHOT€HHBle 3JIeMeHTH

Ouelib MOJBHXHLIE (K » =10n—100 n)

€ NOCTOSIHhOH BaJEHTHOCTBIY
Cl, Br
C nepeMeHHOH BaJleHThHOCTDIO

HoapuxHble ¢ NOCTOAHHON BaJleHTHOCTLIO (K c=n—10 n)
Ca, Na, Mg, Sr, Ra F, B
Ca1a6onoBH K HEle (K =0 » n—1)
C NMOCTOSTHHOH BaJIeHTHOCTBLIO
K, Ba, Rb, Li, Be, Cs Si, P
¢ NepeMEeHHOH Ba/IeHTHOCTbIO
Tl Ge, Sn, Sb, As
IogBHKHBIE H CNA6ONOABHIKKEE B OKHCJHTENBHON H IVieeBoll ofcTaHOBKAX (K =0,1n —

— n) ¥ HBEPTHHIE B BOCCTAaHOBHTeMbHON cepoBogopoaHofi obcraHoBke (K, < 0, n),
Ocaxjalorcd Ha cepoBOAOPOAHOM Gapbepe
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Xopowo MHIDHDYIOT B KHCJABIX BOJaX
OKHCJIMTELHON M ryeeBoli 00CTaHOBOK
H OcaXJaloTcsl Ha menoyHoMm Gapbepe
Zn, Cu Ni, Pb, Cd
Murpupyior B KHCJIBIX H IeOYHBIX BOJaX
OKHC/IHTeNbHON 06cTaHOBKH
Hg, Ag

TNopemunse u cnabonoxBuKHble B OKHCIHTENBHOR ofcraHoBke (K, = 0, n —n)

M HHepTHHE B BOCCTAHOBHTE/JBHBIX (rJieeBOH H CepoBOJOpoAHO#) o6craHoBkax. Ocam-
IA0TCSL HA CepOBOJIOPOJIHBIX H TJieeBhX Gapbepax

V, Mo, Se, U, Re
IoxeuxHple H c1a0ONO/BHXHEIE B BOCCTAHOBHTENbHON riieeBoft cpepe (K <=0, n— n)

H HHEpTHLle B OKHCJHTENbHON H BOCCTAHOBHTENBbHON cepoBOZOpomHoM cpegax. Ocax-
JaloTCsl HA KHCJOPOLHLIX M CepOBOXOPORHEIX Gapbepax

Fe, Mn, Co
ManononeuxHpie B GoabmHHCTBE 0GCTaHOBOK (K +=0,2—0,0nmn Meuee)
CnaGas BojHas MHTpAUMs C OpranHue- CnaGas BoZHaf MHrpalus ¢ OpraHHue-
CKHMH KOMILTeKcamu. YacTHYHO MHrpH- CKHMH KOMIUIeKcamMH. YacTHYHO MHIpH-
PYIOT B CHJILHOKHCION cpelie pyloT B HIesouHON cpefe
Al, Ti, Cr, Ce, Nd, Y, La, Ca, Th, Zr, Nb, Ta, W, Hi, Te
Sc¢, Sm, Cd, Dy, Tb, Er, Tu, Ho, Eu,

Lu, Yb, In, Bi

He ofpasyior uim mouyrn He o0pasyloT XHMHUECKHX COeXHheHUH, XapaKTepHO CaMo-
POJHOE COCTOsAHHE

Os, Pd, Ru, Pt, Au, Rh, Ir

Mpuvmeuanne. XupubiM mpHDTOM MOKA3AHB IMEMEHTHl, B HCTOPHH KOTOPHIX
6HOreHHOe HAKOIVIEHHe HI'PAaeT CYHIeCTBEHHYIO pOJb.

Bropuunbie aKKyMyJSAIHH DYAHbIX 91eMEHTOB HePeAKO BO3HHKAWOT Ha NYTAX
COBPEMEHHOr0 THAPOCTOKA — B PEUHLIX OTJIOMEHHSX (COBPeMeHHHe pPOCCHIIHM), Ha
BEIXOlaX NOA3EMHHX BOJ, Ha KpoMKax OOJIOT, B COJIOHYAKaX, Takepax H T. IL
Ecnn ux ofpasopaHHe o06f3aHO HAJHUHIO OPYJACHeHHs, TaKHe BTODHUHHR JIHTOXH-
MHYECKHE aKKyMY/JISILRH npnodpeTaroT TNTOHCKOBO€ 3HaueHue.

Pasnuuusi B MHrpaumoHHOH CNOCOGHOCTH 3JIEMEHTOB, a TaKXe pasHble KOJH-
YeCTBEHHBIE COOTHOIIEHHSI MEX/Y 3JeMeHTaMH B COCTaBe DVA H IEPBHYHEIX OPEOJIOB
ONpefeNsioT BHIGOP 3JMeMEeHTOB-HHAMKATOPOB, 110 KOTOPHM BeAYT JHTOXHMHIYECKHE
IIOHCKH 1O BTODHYHHIM OpeosaM M IOTOKaM paccesHus., B obumieM cayvae Jy4ylIMMH
3JleMeHTaMH-HHANKATOPAMH SBJSIOTCH TJIaBHble KOMIOHEHTH MeCTOPOXKJEHHs; B He-
KOTOPHX CJydJasX Touckd OGoJee 1enecoofpasHO BeCTH NO BTOPOCTEHEHHBIM 3Je-
MEHTaM-CITyTHHKaM.

Uayuenne accouyauuii sneMeHTOB B JHTOXHMHYECKHX aHOMAJHAX IN03BOJfeT
HHOTA2 OTIHYaTbh GespyiAHEe aHOMaJHH OT BTOPHYHBIX OPEOJIOB H NOTOKOB pac-
CeAHHA PYIHHX Mecropoxjenuil. HampuMep, oxHOBpeMeHHOe BBICOKOe COAEpIKAHHE
SJIEMEHTOB C DEe3KO pa3JHYHBIMH KoadruueHTaMH BogHoN Murpauuu (Hanpumep,
Pb u Sr, Sn u F n 1. n.) XxapakrepHO TOJIBKO IJSi PYAHHIX aHOMaJuil,
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l‘uupoxnmnqecx He MeToiabl NMOUCKOB

TuapoxuMuueckie MeTOAB, BXOAslUIHE B OOUME KOMIIEKC IPHMEHsEMBIX
8 CCCP reoxumuueckux MeTofoB, GasHpPYIOTCS HA HBYYEHHH TCOXHMHYECKHX H THAPO-
JHHAMHYECKHX 3aKOHOMEPHOCTEHl pacnpeiesicHHs PYAHBIX 2JIEMEHTOB B INPHPOAHLIX
BOJAX M NPOLECCOB HX B3aHMOJEHCTBHA C BMCUIAIOIIHMH TODOAAMH,

InapHag  3ajgava  THAPOXHMHUECKMX TOMCKOB — OLEHKa DYAONEpPCNeKTUBHOCTH
pafioHa NyTeM BBISIBJCHHS MCCT JIOKAJH3alUHH HCTOUHHKOB pACCEsHHA DYAHOro Be-
IecTBA NO ero BOAHBIM opeosaM paccesHisl. C MOMOILbLIO FHAPOXHMHYECKHX METOROB
B 1oJie MOMKeT OblTh NoJyueHa 3KCHpeccHas HWHGOPMALHA O HANHYHH DYyAHOH
MHHEPAJH3AUNE TOJ MOUIHBIM TOKPOBOM PHIXJBIX OTJIOXKeHHI B J00bIX reomopdo-
JIOTHYECKHX M KJAMMaTHyeckux ycaosHsix. ITocKosbky Bce H3BECTHLIE 3JeMelTbi-HHAH-
KaTtopbl CHOCOGHBI DACTBOPSATLCsL M MHPPHPOBATL B HPHPOAHMLIX BOAAX, THADOXHMH-
geCKHe MEeTOZb BO3MOXKHO NPHMEHSITL IPH NOHCKAX BCeX THIOB MECTOPOXKACHHIL
B sakpuiTeix cn1a00 pacuJeHEHHLIX pafioHaX ¢ PCAKHM pacnpocTpaHeHHeM TMoBepX-
HOCTHLIX BOJONDOSABJEHHIA TIHAPOXHMHYECKHe TOHCKH CJeyeT coueTaTb C JHTOXH-
MHUECKHM OnpoGoBaHHeM M reo(H3MYECKHMH HCCIeJOBAHHAMH HerAyGOKHX KapTH-
POBOUHBIX CKBaXKHH.

dopumupopanie BOAHBX OPEOJIOB pacCceHHsl CYLIeCTBCHHO CyAbQHAHMX pyid
NPOHCXOANT TJAaBHLM oGpasoM B pe3yabTaTe CCPHOKHCJIOTHOTO BLIBETPHBAHHS H
BJICKTPOXUMHYECKOro pacTBopernsl. TJIaBHBIM areHTOM CEepHOKHCJOTHOrO BhLIBETPH-
BAHHS ABJACTCH KHCJODOJ, NOITOMY HaHOoJbLIMe H3MEHEHHsS! XHMHMUYCCKOrO COCTaBa
B pafioHax cyJabQHANLIX MeCTODOXACHHI HCNLHITHIBAIOT BOAL, (POPMHpYIOULHCCS Bbi-
e MecTHLIX 6asncon 3pos3uu. B GaaronpusitHolt o6cranoBKe (OTCYTCTBHE CKOMJEHHH
OPraHHYECKHX BCIIECTB B PHLIXJIOM MOKPOBE H AP.) OKHCJICHHEe CYAbQHAHHIX pya
pacripocTpansieresa Ha sHauntensHylo (mo 250—500 M) rayGumry, BeieacTbie uero HX
BOJAHBIE OPEOJEl PAcCesHUst MOTYT CYUIeCTBOBATh 3HAUHTENIBHO HHXKe MeCTHBHX 6a-
3HCOB 3PO3HH.

HameHenne XHMHUECKOTO COCTaBa BOJA ]lCC_‘,’JIb(‘)H}U{HX Mecropomnenﬂﬁ IIpoHC-
XOAUT NOA BJHAHHCM Gonee caabhix IPpoIeCCoOB THAPOJHTHUCCKOrO pasJoKeHns,
YIVICKHCJIOTHOIO  BBIBCTDHBAHHA H GHOTrCHHOT O leCOﬁ])ESOBaHHﬂ, 4TO COOTBCTCTBYIO-
UM 06p830M OTpaxaercss Ha KOHTPACTHOCTH BOJAHBIX OPe0JIOB pacCcesHHd,

bBraromaps pasnuuyHOil CKOPOCTH «PACTBOPCHHsI» MHHEDAJOB COOTHOLIEHHE 3JC-
MEHTOB B THAPOXUMHYECKHX OpeoJsiaX paccessHusi 3HAUHTENbHO OTJIMYAeTCs OT COOT-
HOIUEGHHST 3JEMEHTOB B PYAHBIX TeJaX H HX TNepBHUHBIX opeosaax. Tak, AT CyJhb-
(QHAHBIX PYA XapakTepHO BO3pacTaHHe CKOPOCTH OKHCJIEHHS («pacTBOPEHMS») B pPAny
CyJIb(HAOB: HHPHT — XaJbKONHDHT — TAJCHHT — MOJHOACHUT -— aPCEHOMHPUT -—
HeHTIaHAHT — cdadepuT, B CBA3H € YeM MeJHO-HHKEJIEBBIC HJIH MeJHo-Moaubjac-
HOBBLIC DYABL! 6y11y’l‘ COMpPOBOXKAATLCA THAPOXHMHYC(KHMH OpPCOJAMH HHKeJJsT HIH
MonHGieHa W pe3ko oOciabieHHEIM opeosioM Mend. [l BOAHBIX OPEOJIOB pacCesHHS
XapaKTepHa TeoXHMHYecKasi 30HaJbHOCTb, 0GycJOBJeHHasi NOC/eNoBaTENbHON CMeHOo
AHOMAJILHLIX KOHUEHTPAUMH XHMHYECKHX 3JICMEHTOB B COOTBETCTBHH € HX MHrpa-
UHOHHON ¢IOCOOGHOCTLIO B AAHHOA cpepe, pa3baB/eHHEM OKPYKAIOWHMH (QOHOBBLIMH
BOAAMH, IPOLECCAaMH HOHHOTO oOMeHa, rMApaTauuH, copOUHn H coocaxmaenus (puc. 4).

[MonBHKHOCTH XHMHYECKHX 3JIEMEHTOB B MNpPHPOAHLIX BOAAX 3ABHCHT [IJIABHBIM
o6pa3om OT HX COJIeBOIO COCTaBa, KHCJIOTHO-UIEJIOYHBIX H OKHCIUTENbHO-BOCCTAHO-
BHTEJBHLIX CBOHCTB, OCHOBHBLIMH TOKa3daTesasiMa Kotopuix ssisiores  Op HpS, CO,,
Eh n pH. MurTeHcHBHOCTb BOAHON MHrpPanHH TOTO HJIH HHOTO XHMHYECKOrO 3JeMeHTa
B NPHPOAHBIX BOAAX MoxeT OHITb BhIpaxieHa Kod()QHUIHEHTOM, HpPeACTABJAIONIHM
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co6oit OTHOLIEHHE COMEPIKAHHUA XMMHYECKOTO 3/1eMEHTA B CYyXOM OCTaTKe BOAH K ero
CO/IepKaHUI0 B BOLOBMEINAOWIHX [OPHHX NMOPOAAX.

Bogune OpeoJB paccesHHsl DYAHHIX TeJ MOTYT TNepeMelllaThCsl H3 BOJOHOCHOro
rOPH30HTa, KOTODHIl HEMOCPEACTBEHHO CONPHKACAeTCA C DYAHLIMH TeJAaMH, B Bhille-
Jealllie BOJOHOCHHE FOPHSOHTH H OJaropapsi pasrpy3ke BOCXOAALINX OPEOJbHBIX

Cu

L . N \.
Z'Pb h"..ﬁ,‘.::x .

Ba+Cu+2Zr+Mo+Pb(Z)
Co+Bi +Cu+2Zn+Pb+Mo/Z/

Elr B2 B3 B2+ B35
=l =17 F=38 &9 [OIv

Puc. 4, FeoxuMuyeckass 30HaAbHOCTL THAPOXHMHYECKHX OPeONOB CKPHITON MEIHOKO/~
qelaHHON 3ajexn (cxema H rpaduiueckoe usobpaxenne).

KOHTYpB! BOAHREIX OpeosoB: I — Mean, 2-— MoanGaeHa, 8- CBHHHNA, 4 — BHCMYTa H KOGanbTa,

5 — 1BHKa, 6 -— HanpaBJieHHe ABHIKEHHsI OPECJBLHBLIX BOJ B KOpe BbIBeTDHBaHHi W NO pasaoMaM

PYROBMeWAIOUHX BYJKAHOTeHHBIX TNOpOR, 7 — pyAHas 3ajexb, & — ypoBeHb TIPYHTOBO-TPElIHH-

HBIX BOA, 9 — SHAOTeRHBIi opeon W ero soHnl (/- Haapyaunas, Il— oxkoaopyanas, III — non-
pyanas), 10— GypoBble CKBAXHHBI

BoA H au(dy3uOHHOMY paccesiHHiO DPYAHHIX 3JeMeHTOB (OPMHDOBATbL THAPOXHMH-
yecKHe TOTOKH pacCesiHHsl B OTKPHITBIX BONOTOKaX H Bojoemax. B cBasH ¢ 9THM
BOAHEIE OpPEOJIHI M MNOTOKH paCCeIHUA l, o6paaoaanmaecu 3a cuer paCTBOPEHHA 1
BHULENAYHBAHASA PYAHEIX 3J1eMEHTOB H3 IJy06oKo3asleralollux 3sajiexcefl, NPOABJAIOTCS
Y3CTO B HErMyGOKO 3aJeraiollHX CPYHTOBHIX HJH NOBEPXHOCTHEIX Bojax. Hampu-
Mep, XHMHYECKHHA COCTaB BOA HEKOTODHIX O3ep MOXKET H3MEHHTbCHA NOA BJHSHHEM
CKpPHITOM pasrpysku riayGOKHX TpeUIMHHHIX HANOPHLIX BOJ, B3aHMOAEHCTBYIOWIHX Ha
ray6HHe ¢ DYHHBIMH TeJlaMH, WIH B pe3yJbTaTeé NPHBHOCA DPYAHHX 3/IEMEHTOB ¢
OKpy:XKawulefi TeppHTOPHH, ANl KOTOPOH XapaKTePHO DasBHTHe DYAHBIX MECTOpOXje-

| Bonubii [OTOK paccesHns oOTauqaercs GoJee BHITRHYTOR dQopMoli B HanpaBJeHHH JBH-
JKeHHS OPeO/bHBIX BOJ, ueM BOXMBIR OpEoJ PacCesHHs.
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nuft. Taxne aHoMaNbHBIE NO COAEGPIKARMIO PYJNHBIX 3JEMEHTOB BOAH GeCCTOMHBIX
03ep MOTYT CJAYXHTb KOCBEHHHM MOKA3aTeJeM PYAOHOCHOCTH pafioHa.

XuMHUecKHe 5JeMeHTHl, HaXO[fIUHecs B BOAAX, H [EOXHMHUECKHe NapaMeTpht
BOJ, 3HaYeHMs] KOTOPHX HpPETepneBAIOT H3MEHEHHS IIOJ BJHSEHEM pPYHNHBIX Tel,
a TaKXe HX JNEPBHYHHX M BTODHYHBIX OpPEOJIOB, HA3BIBAIOTCA T'HAPOXHMHYECKHMH
5/eMCHTAMH-HHAMKATOPAMH H HMeIOT 3HaueHHe IIOHCKOBHMX npHaHakoB. K uymucay
NPSMBIX TOHCKOBBIX HDH3HAKOB OTHOCATCH pypnoobpasylolllie M HEeKOTOpHie CcONyT-
CTBYIOLIMe 3JIEMEeHTH, Haubojlee XapakTepHble XJisi AAHHOIO THIA MECTOPOXKJeHHil,
o6pasyolllie XOHTPACTHLIE AHOMAJbHHIC KOHIEHTPAIMM B OPCOJIbHBHIX BOAAX, K YHCIY
KOCBCHHBEIX — 3aBHCHMEIC OT KOHTaKTa C PYAHBIMH TeJaMH H3MeHeHHMd COCTaBa Co-
JIeBBIX KOMIOHEHTOB (XaJui, cyib(ar-HOH, XJOP-HOH ¥ Ap.), a TakKe Beauund pH
n Eh Bog.

IToxy ¢oHOBHIMEH BOJEMH [OAPA3YMeBAIOTCS TaKHe BOABI, XHMHUECKHA COCTaB
KOTOphIX (opMupyeTcsi NOJA BJHMAHNEM pa3NUUIbIX DErMOHAJBHHIX TeOJIOTHYECKHX MU
[HADOTeOJIOTHYECKHX NPOLECCOB, He CBASAHHHX C paspylieHHeM pYRHBIX TeJ HJIH
(1) HX JHTOXMMHYECKHX OpeojoB. DTH BOAM 060OralmjaloTcs PAsJIHYHHIMH XHMHYECKH-
MH KOMIIOHeHTaMH 3a CYeT YIVIEKHCJIOTHOTro, GHOreHHOTO HJIM THAPOJMTHYECKOro paa-
JIOKE@HHS! TOPHBIX IOPOJ.

HaunGonee xoHTpacTHBle BOJAHBIE OpeOJIHI H IIOTOKH paccesiHust o6pasyioTcs
B De3yJbTaTe HHTEHCHBHOrO OKHCJCHHS CYJNbOHIHHIX 3aJexel H HX JHTOXUMHUYECKHX
opeosioB, Ecau 9T pynHBle 3ajieH OKasbiBaloTCs OGOrallleHHBIMH AHCY/IbGHIAMA
JKeJe3a ¥ 8aJieraloT B XMMHMYeCKH CJaGOaKTHBHBIX CHJIMKATHHX Mopojax, To obpa-
BYIOTCS IOTOKH H OPeoJibl KHCJBIX CYJbGATHHIX BOJ € BBICOKHMH KOHIEHTPALHSMH
pPynooGpasyioliuX H CONYTCTBYIOWIHX 3J/ieMeHTOB. ArpecCHMBHO BO3/IeHiCTBYS Ha BMe-
INAOWAE NOPOAbW H cyabbHAHbIE MHHEpaJB, 3TH BOAM 060rallaiorcss CcepHokuc-
JHMH COJISIMH aJIOMHHHS, JKeJesa, CyJbhaTaMH KaJbLHs, HaTPHsd, MAPHHS, KaJHs,
a Takxe pasHOOGPa3HBIMH DYJHHIMH H HeDYIHBIMH 3JeMeHTaMH (MeAb, IMHK, HH-
KeJb, KaaMmuli, KoGansT, cepe6po, pTyThb, MbIIbSK, CypPbMa, BHCMYT, TepMaHHii,
cedqen M ap.). Haumenpuwel KOHTPACTHOCTBIO B THAPOXHMHYECKHX OpeoJiax oOT/iHYa-
IOTCS 3JIeMEHTHl, COefIHHEHHsi KOTOPHIX HeyCTORYMBH B KHCJAOH cyandaTHofi cpeae
(MonuGaen, cBuHel, 3041070, 6apHfl, cTpoHuui ® xp.).

Kos¢dpunuenT KOHTPACTHOCTH TIHAPOXMMHYECKHX OPeOJIOB pacCesHHS HHTeH-
CHBHO OKHCIAIOIHXCA CYJAbQHIHLIX pYJA KOMUEAaHHOTO THIA JOCTHraeT BeJHYHIb
HECKOJIBKHX JECSITKOB H COTEH ThlcAd, 4TO B 3HaYHTeJbHON Mepe obJseryaer ux ofHa-
PyKeHHe NpH NPABHILHOM ONpeNeJIeHHH HANPABJEHHS [BHXKEHHS OpEOJIbHBIX BOA.
Besuunea OKHCJAHTENBHO-BOCCTAHOBHTEBHOTO MOTEHLUMAJNA B KHCHABIX CyJb(aTIIbX BO-
Jax [OCTUraerT MaKCHMaJbHBIX 3Hadenuii 0,7—0,8 B, a pH cnuxkaercs mo 0,7—2,5.
IMoj pausinMeM HHTEHCHBHOTO BhILIEJAYHBAHHS BMEWAIOUWIMX TNOPOX KHCJABIME CYJb-
baTHLIMH BOSAMH B Npelledax CyldbQHIHBIX DYAHBIX TNO0Jefi HepeAKo oOpasyercs
«CyJbQUANLIHA KapeT».

ITpoTsKEHHOCTh OPEOJIOB KHCJABIX CyJas(aTibix BOJ, KaK NPaBHJO, He npe-
poimiaer 300—500 M, 3 TONBKO HAa yuyacTKax WHPOKOTO PAa3BHTHH JIHTOXHMHNYECKHUX
OpeoJioB paccesHHs, NpeucTaBJeHHHX OypHMH eJle3HAKaMH 3a CHeT HX NepeoTJo-
XeHHsl, GOPMHPYIOTCS BHTAHYTble A0 2,5 KM 10 HanpaBJeHHIO ABHXKEHHS TPYHTOBHIX
BOI KOHTPACTHHE FHAPOXHMHUECKHE OPeoJikl PACCeSHHS,

3HayuTeNbHO MeHee KOHTDACTHBHle BOJAHbIE OpPEOJIHl H NOTOKH paccesHus obpa-
SYIOTC INpH B3aHMOMAEHCTBHH TNOJA3E€MHBIX BOA € DYRHBIMH 3ajieXaMH MpPH MaJjoM
CONlePKaHuH JHUCYJbQHAOB XKeJesa, faxe NpH 3aJeralHd PYAHBIX TeJ Ha HeCoJbuIOH
rayOHne sbile MecTHhIX Ga3ucoB sposun. Bsupy cnaGoro orauuus pH aHoMazpHEIX
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Boj oT pH ¢oHOBHIX Boj STOT KOCBeHHHfi NOKasaTedh B KAHHOM CJydae Tepsier no-
HcKoBOe 3HadeHHe. UTo ke Kacaercsi cyiabdaT-HOHAa, TO, HECMOTPA Ha pe3KOe CHH-
JKeHHe KOHTPACTHOCTH €ro OpeoJbHBIX 3HaueHHH, OH MOXXeT GHTb MCNOJb30BaH M NpPH
NIOMCKaX CMaB0OKHCISIOINXCS MalocyNbOHIHNX 3anexell.

B cBsan C TeM 4TO aKTHBHOCTH BOAHOM MHIpalidH HEKOTOPHX pyRooGpasyiomux
KOMIIOHEHTOB B 30He BOCCTAHOBHTeJbHHIX mpoueccos ¢ Eh<0 napaer, GoJabpinoe 3Ha-
weHHe IPH HNOHCKAX IJy0oKO3asieraiollHX PyA B 3THX YCJOBHAX NPHOOPETAOT TakK
HasplBaeMble aHHOHOTEHHBIE 3JeMeHTHl, MHIDHPYIOIIHE B BHAC YCTOMUMBEIX KOMILJIEKC-
upix anunosos (HMoO };‘,MoOi", HAsOi—u Ap.). B rayGoxHx HeATpaabHHIX H
caaGolesIOYHbIX BOAAX B BOCCTAHOBHTENBHONR 06CTAHOBKE STH 3JEMeHTH 00pasyioT
JOCTATOYHO KOHTPACTHBIE MJISI 0OHAPYKEHHS BOAHLIE OPEOJIbL.

KoHTtpacTHOCTh HerayGoXHX THAPOXHMHYECKHX aHoMauii OOBYHO H3IMEHSETCH
B 3aBHCHMOCTH OT PeXHMMa NOJ3eMHLIX H NOBEPXHOCTHHX BoJX. HaumeHee moCTOAHHEI
THAPOXHMHYECKHE AHOMAJHH B IOBEPXHOCTHHIX MOTOKAX BBICOKOrOPHHIX PaHOHOB ¢
PE3KO MEHSIOIHMMHCST YCIOBUSIMH IHTAHHS H CTOKa.

DopmrpoBakie H OCOGEHBOCTH MPOABJEHHI OPEOJIOB PACCESTHHS DYAHBIX TeJd B
TOBEPXHOCTHLIX H NOA3EMHBIX BOJaX 34BHCAT OT MHOTHX NPHPOAHHX (aKTOPOB H B
IIePBYIC OYepeAb OT THAPOreQJOrHYeCKHX M reoMOpP(OJIOrHYEeCKHX YCIOBHA 3aJieraHs
PYAHBIX TEJ; B 3TOM OTHOUIEHMH CPeXH BOLHBIX OPEOJIOB MOMKHO BHIAG/THTbL YeThpe
Tana (puc. 5): I — sancrafompe HHXEe MECTHnIX 6a3MCOB 3PO3HH B ROJHHAX PeK NOA
MAJOMOILHEIM NOKPOBOM BOJONPOHHUAEMBIX aJUNOBHAJNBHLIX OTJOXEHHHA B 30He cia-
6oro Bomoobmena (monumHwpii Ttun); Il — pacnosioxennsle Ha BoAOpasfefiax BHINE
MecTHHIX 6A3HCOB 3DO3HH B YCJOBHSIX HUTEHCHBHOPO BOJOOOMEHa (BOAOPaSACHbHBIA
Tun); 111 — 3anerapiue HOA SJIOBHO-JAENIOBHAJILHBIMH 006pa30BaHHfMH Ha CKJOHaX
BOAOPa3LenoB (CKJIOHOBHt THN); IV— ray6oKo CKpHiTHE B TOJIIE PYAOBMEINAIONIHX
JIOpPOJ 3HAYHTENBHO HHXKe MeCTHhx 0a3HCOB 3DO3MH IOJ NOKPOBOM DHIXJBIX aJJI0X-
TOHHBIX OTJ/IOKEHM, 0OBORHAIOMHUECST IMyOOKHMH TPEUIHHNO-KWIBHEIMH M IJIaCTOBO-
TPEIHHHLIME BOAAMH (TPEUMHNBLL THI).

B ycaoBHsiXx MHTEHCHBHOrO BOROOOMEHa IPH 3aJeraHHH DYJHBIX TeJ Bhllle 3po-
3HOHHEIX Bpe30B (OPMHDYIOTCS BOJHBIE OPEOJbl PACCEAHHA OTKPHITOrO THmA C TIIO-
BEPXHOCTHHIMH BOJIOMPOABACHUAMH. JlokaibHOe pa3BHTHE CJAaGOKOHTPACTHLIX BOJHBIX
0peoJIOB paccesiBusl HabMmomaeTCss NpH rAyGOKOM 3aJEraHUM PYAHBIX TeJ — 3HAYH-
TeNbHO HHXKE SPO3HOHHBIX Bpe3oB. IIToHM:KeHHAs KOHTPAcTHOCTh HX OOYyCJOB/IeHa 3a-
MeJIJICHHHIM BOJOOGMEHOM, Y3KOJOKaNEHLIM XAPAKTEDOM Dpas3rPYy3KH OPEOJBHHX BOX
f10 ray6oKUM pa3pHIBHEIM HapyWEHHSM W OTCYICTBHEM CIVIBHBIX OkHcautenedt (O,
H,SO4 n ap.) B BOJax.

OTKpHITHE BOJHBIE OPEONH DPacCesHHS NPHABANIOTCS Ha IOBEPXHOCTH 3eMIH B
BHAE PasHOOGPA3HEIX OWArOR pasrpy3KH TPYRTOBHX H HAaNOPHHX TIYGOKHX BoOZ
{ponunky, 3a60JIOUEHRbIe YYACTKH, MCTOYHHKH TpEUMHHHX BOX H T. A.). HIx ofpa-
30BAHHE NPOHCXOAWs OGBHIYHO MPH 3aJeraHHH PYAHBIX TCHA HJIH HX JHTOXHMHYECKUX
0peoJIOB BHIIlE MECTHHX 6a3HCOB SPO3HH.

3aKkpHTHE BOAHLIE OPEOJH PACCEeAHHS OKalMJAIOT PyAHLIE Tesa, pacno/aralo-
lHecss HHXe MecTHHIX 6asuCcoB 5po3HH B cl1afopacUICHEHHBIX HPEATOPHBIX M PaB-
HUHHBIX o6JacTsix. B oT/HuYHMe OT BOXHBIX ODEONIOB OTKPHITONO THMA OHH He BCKPLI-
eAIOTCA COBPEMEHHBLIMH SPOSHUHHEIMH dopMaMy penbeda H He NMPOABIAIOTCH B NOBEpX-
HOCTHHIX BOJOHpOsBJIeHHAX. Takoro THHma BOAHKIE oOpeossl o6pasylorTcest OGHIYHO BO-
KPYT PYAHBIX TeJ, Tiy6OKO MOrpeGeHHBbIX MOA TMOKPOBOM PHIXJBIX MECYAHO-TIHHHCTHIX
OTNIOKEeHRA, B cayuae SHauMTeNbHOro YAaJleHHst DYAHBIX MECTOPOMKIEHH OT SpoO-
3NOHHBIX JPeHHDYWOIHX (opm peabeda H np# GOJbLIOH MOIHOCTH PHIXJHX clafo-
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NPOHHIAEMEIX HAHOCOB BOJAHLIE OpeOJBl PACCeAHHA He NPOABJIAIOTCA HA TNOBEPXHOCTH
8eMJH B BHJe OTKDHTHIX ouaroB pasrpysku. ['niyOuna sajeraHus DYAHHIX Tea NPH
9TOM He BCerja onpeleisieT creneHb HX okuciaenud. Tak, Hampumep, Ha Madbix
rayGHHAaX HOJ BOJOHENPOHHIAEMBLIMH IVIMHHCTHIMH OTJIONEHHAMH HepeIKo 3asleraior
MeHee OKHCJ/IeHHBIE DYJAHble MECTOPOXJeHHs, ueM Ha GoJbluiefi riayOHHe, HO NMOX NOe
KPOBOM JIETKOBOJONPOHHUAEMBIX OTJIOXKEHHH,

" "’“
-"b:&-
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Puc. 5. THnbl BOAHLIX OPEOJIOB PACCesSIHHSE CKPHITOr0 OPYNEHEHMa B 3aBHUCHMOCTH
OT THAPOTreoJOrHYeCKHX YCHOBHE UX NPOSBJEHHUS.

I = ponunubifi; Il == popopasgenvhuift; /7] — cxaoHopmil; [V — Tpemuannfi. / — HaapyaHsie phix-
Anle 006pasoBaHuA; 2 -- KOpa BHIBETPHBAHMA DYAOBMEWlalOl#X AOPOA; 3 — pyAoBMeulawouiue oG-
pasoBaHusi; 4 .- PYLHOE TeJO C SHAOTEHHBIM OpeosioM; § — BOAHBIN Opeosn paccedaHHA: a - B
HSMEHEHHBIX rOpPHBIX IMOpojgax, 6 -—B DPHXJILIX OTJOMEHHUAX; 6 — pPaspbiBHbie TeKTOHHYECKHE
Hapyuwenus; 7 - HanpaslieHHe JBHMEHHH MOA3EMHBIX BOA; & — OTKDHITbIE OYarw pasrpy3kd ope-
OMbEbBIX BOA; 9 — OTKPBITHIE OYard pasrpys3kn ¢QoHOBHX BOR; JO — mecTHLIA Gasnc SpO3nH,
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30HaNBHOCTL BOAHHIX OPEOJIOB PAaCCESHHA PYXHLIX MECTOPOXAEHHH 3aBHCHT OT
YCTOAYHBOCTH OCHOBHBIX (JOPM BOAHOH MHTPAlMH HX 9JEMEHTOB-MHAMKATOPOB, CO-
C€TaBa # BOAONDOHHLAEMOCTH HaAPYAHHIX OOpa3s0OBaHHil, H3MeHEHHH reOXHMHYECKHX
VCIOBHA MHrPARAH PYAMBIX SJEMEHTOB C IyOHHOM, cocTaBa, 30HANBLHOCTH H Mopgo-
JIOTHH TIEPBHYHBIX H BTOPHYHBIX JIMTOXHMHYECKHX ODEOJIOB.

Jas Kamoft rMApOXHMHYECKOH cpelbl XapakTepeH CBOH pAj NOABHXHOCTH 3Je-
smenTos, Hanpumep, B CHJIBLHOKMCJIOA a30THO-KHCJIOPOAHON cynbdaTHoli BOJe B OKO-
JIOPYRHOM 30HE WHTEHCHBHO OKHCIAIOLIMXCH Cyabdnaubix mecTopoxiaeHufi HauGonee
KOHTpaCTHble OpeoJsl o0pasyloT KaTHOHOreHHble 3JeMEHTHL B BHJE JierKopacTBOPH-

MBIX CYJb(hAaTHHX KOMIUIEKCOB Cusoﬂ, Zns0Y, Cdsol, NiSO% u ap.). B me-
Jousoit ruapoxapboHaTHON M ciaaloruciaofi cpefax GoJiee NOABHXKHBI AHHOHOICHHBIE
saementnl (Mo, As, Sb, F, B, Ge, Se). Haumenee GnaronpuaTHa Al MHIPauMH H
HakomieHnst GOJIBLIHHCTBA 3JIeMEHTOB-HHIHKAaTOPOB OKOJIOHefiTpanbHas cpeaa (pH
6,5—7,5).

BLICOKODACTBOPHMBIMHE, & C/ICAOBATEbHO, H CNOCOGHLIMH K HAKONJIEHHIO PYyZXHbIE
3JIEMEHTHl CTAHOBATCA B IVIYGOKHX TPEWHHHBIX XJODHJAHBIX YFJIEKHCHIEIX M YIJIEBO-
JOPOAHLIX CYGTepMasbHEIX M TepMaibHHX BOJAX, HMEOLIHX CXOJHHH cocras c ra-
30BO-JXHAKHMH BKJIOUGHHSIMH B MHHepaJsaXx.

[Tponeccsl COpPOUMH H COOCAXK/JEHHsST OKa3hIBAlOT CYLIECTBEHHOe BJIHSIHHE Ha KOH-
TPACTHOCTb H NPOTSKEHHOCTL OTAGAbHBIX THAPOXHMHUECKHX OpeoJIOB JIMIIb NpH pes-
xHux usmeneHusix Eh u pH opeoabHLix BOX, BHISbiBaOmHX 06pasoBaHHe TPYAHOPACTBO-
PUMBIX coeiHHeHHH (THADOCKHCH Kesjesa H A&JMIOMHHHY, KapOOHAaTH M CyJabparh
Ka/blHs, OKHCh KPEMHHS H Ap.}.

'napoxumuyecKkas 30HAJBHOCTE PYAHHIX NOJel OOBYHO HCKaXaeTcs BCJEACTBHE
CKPBITOH PAa3rpysKH TPELIHHHBIX OPeOJbHBIX BOJ, HEOJHOPOAHOCTH COCTaBa BMeILalo-
HX TOPOX H BJHSIHHS APYIHX TIeOJIOTHYeCKHX ¢axtopoB. Ognako obumiasi TeHAEHLHs
K YBe/JHMEHHIO 4YHCJa 9JEeMEHTOB-HHAHKATOPOB [0 Mepe NpHOIMKEHHA K MeCTOPOXKAe-
HHIO BbLAEPKHBACTCA NIPH BCEX SHAUEHHAX IeOXUMHUECKHX NapaMeTpoB cpPeikl MHrpa-
LHH, YTO W SBASETCSl OJHMM M3 TJIaBHHIX NOKasaTelefl PyAONEpPCHEXKTHBHOCTH BHIAB-
JISIEMBIX PHAPOXHMHYECKHX aHOMaJHi,

B HanpaBjeHnH JBHXEHHS NOA3EMHBIX BOJ OT IOrpeGeHHBIX OKHCJAIONIHXCS
MEIHOKONUGaHHBIX 3ajlesKell OGBIYHO MPOCJERKHBAIOTCA CAEAYIOUHe 30HH THIepPreH-
HOH3MCHEHHBIX OPOA: KPeMHMCTO-OMaNoBast, SipO3UTOBAfA, a/lyHHTH3ALHH, OTHIICOBAHUS
¥ raniyasutusauud. OO6pasoBaHue 3THX 30H OOYCJIOBJIEHO COOTBETCTBYIOLUIHM H3Me-
HEHHEM XHMH4YECKOTO COCTaBa INOA3EMHHIX BOX 110 HANpPABJEHHIO HX ABHIKEHHS (Knc-
JIOTHOCTb YMeHblIdeTcs, COAepKaHHE KPEeMHEKHCJOTH YBeJIHYHBACTCS, KOHUEHTPAlUs
Kenesa, METaJIOB H CyMbhaT-HOHA MOHHXKARTCH).

BMecte ¢ rHApOOKHCAAMH KeJiesa H aJIOMHHHS, 2 TaKXe KPEMHEKHC/IOTOol 13
HeliTpaJIM3YIOUIHXCA OpeOoJbHBIX BOA B HX O4araXx pasrpysKH COOCaxJalOTCH MOJHG-
neH, cepe0po, CBMHeN, IMHK, MeAb, CeJIeH, KaAMHH, repMaHui, raaimii U HBANLH,
BenejicTBre STOrO 30HH APO3UTH3AUMM H AJYHHWIH3aIHH 4acTO oKasmlBalotca ofora-
LICHHLIMH  pa3HooOpa3HBIMM  MeTa/uIaMH, 4YTO ¥ OGYC/HOB/JHBAET INpPHYPOYEHHOCTh
K HUM JIHTOXHMHYECKHX aHOMaJuii,

C nonHXKeHueM KHCJIOTHOCTH opeoJbHEIX Boa Ro pH 6,5—6,9 Bokpyr morpeGeH-
ibIX CyJb(HAHHIX 3ajexefl no OCHOBHLIM NOpPoAaM OOGBIYHO pPa3BHBAETCA 30HA ral-
JNyasuTH3alud, oO6oraieHHas KynpuroM, ¢ochaTaMH MeAH H ILHHKA, MaJaxHTOM,
a3ypHTOM, CMHTCOHHTOM, LIEPYCCHTOM, 8TaKaMHTIOM, XPH30KOJJOH, KajJaMHHOM, caMo-
poOBHOH Mefblo, GPOUIAHTHTUM H APYTHMH HOBOOGpPASOBAHHSMH, YCTORUHBBIMH IIpH

pH Buune 5. I'nneprenioe omeaHeHne ormeyaeTcs yacto Ha nekotopom (100—150 M)
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PACCTOSIHHH OT DPYAHOTO Tena. DTO BHI3LIBACT MOSBAECHHE <OTPHUATENbHEIX» THAPO-
XHMHUECKHX aHOMaJuii MeA# B HergyGoKHX TDYHTOBLIX BOLAX Haji norpeGeHHBIMH
MeAHOKOJMeJaHHEIMH 3ajexaMH. 30Ha OMEJHEHHA COMPOBOMAACTC 30HON omapraH-
LeBAHHA B CBSI3H C OCa){JleHHeM 3HAYHTEJBHOI0 KOJIHYeCTBA Maprasua npu HefiTpa-
JH3ALHA KHCABIX OPeOJbHEX BoJ, Bhimaparomuit M3 HUX THOC, MHPAGHAHT, TEHaPAHT
H TajUT BLI3BLIBAIOT 10ABJEHHE (B pesysbTaTe NepeoTVIoKeHHA) cyab(aTHBIX H XJoO-
PHAHBIX THADOXHMHYECKHX aHoMaJ/nii B nepudepniHONl 30HE BOAHBIX OPEOJIOB.

Ecan nmponece HefTpasH3auuH MOA3EMHHX BOL [0 HANpPABJIEHHIO OT OKHCJsMIONLE-
rocd norpeGeHHOro pyAHOro TeJda K MECTHBIM 0a3HCaM 3PO3UH RPOHCKOJIHT OUEHD
WHTCHCHBHO (B3aHMOJelicTBHe ¢ KapGOHATHEIMH MOPOJAAMH), HPOTSKEHHOCTh BOJHOIO
opeosla paccealHs De3KO COKpaliaercH,

He wMenee BaxHyl0 posb Hrpaer H NPOROMKHTCIBLHOCTH NPOLECCOB OKHCIEHUS.
JiHTesbHOe OKHC/eHHe NPHBOAHT K o6pa3s0oBaHHIO NPOTSIKEHHBLIX H OYEHb KOHTPacT-
HBIX -CONEBBIX (IHTOXHMHUECKHX) H BOZHBIX OpEOJIOB paccesiHHs MeTaJlIoB, Ipochae-
KHUBAOIIAXCA HA PACCTOSHHH HECKOJBLKHX COT METpPOB IO HaNpPaBJICHHIO JAPEBHErO
Y COBDEMEHHOr0 Teperoca NPOAYKTOB paspylieHHda. B nouseHHoM cjioe cosieBo#t
opeoJ paccesaHus (GopMmupyercs OObHIYHO HAa YYacTKaX PasrpyskH TPYHTOBHIX OpEOJib-
HBIX BOZ.

[Tpn pacnosoxennn norpeGeHHBIX HJH CKPHITHIX PYAHBIX TeJ Ha KPYTHIX CKJIO-
Hax COJieBble ¥ COOTBETCTBEHHO BOAHBIE 0peoJibl paccesaHusa HauboJiee XOpowO MHIpPH-
PYIOILHX KOMIIOHEHTOB HOCAT Pe3KO CMEIUeHHBIH 110 OTHOLIEHHIO K DYAHBLIM 3aliexam
xapakrep. Takue CMelleHHBIE aHOMaJHH PpYIHBIX 3jeMeHTOB (MonuGAeH, cepeGpo
H Ap.) OOBMHO IpHYPOUEHH K HHM3HHHWIM GojoraM, OoraTblM OpraHHYecKHM Be-
11{eCTBOM.

Ha ¢opMipoBanue THAPOXHMHYECKOH 30HAJBHOCTH PYAHBIX nojeil GoJsibluoe
BJIHSHHE OKa3blBAIOT TrHAPOTEOJOTHYeCKass pacKPHLITOCTh PYAOHOCHHIX  CTPYKTYP,
K KOTOPBIM NPHUYPOUEHH PYAHble MECTOPOXKAEHHA, PEeXKUM NOA3EMHBIX BOJ H JApyrue
ruaporeosiorugeckue Qaxkropy. B sasicumocTn OT raAyOGHHBI 3aJieTaHHAt PYAHBIX TeJa
Mo OTHOWUEHHIO K MecTHOMY Ga3sHCy 3pO3HH BJsiHHe STHX (haKTOPOB MNpOSIBJASeTCS
¢ pasiuyHOA HMHTEHCHUBHOCTHIO. ITOBHILIEHHe HHTEHCHBHOCTH BOAOOOGMEHAa TIPYHTOBHIX
BOA B KOpe BHIBeTDHBAHMS! PYJHHIX 3aje)keil BHI3BIBAET NOfABJeHHe GOJBLINX IO pa3-
MepaM M KOHTPACTHOCTH BOJHLIX OPeJIOB paccesilis BC/EACTBHE yBeJHYeHHS IPHTOKA
B PYAHYIO 8SOHy arpecCHBHBIX KHCJIOPOACOAEPIKAUIHX BOJ, BO3ACHCTBYIOIHMX HA pyX-
Hbole Teqa. B TO ke BpeMs YReJHYeHHe MacChi NOBEPXHOCTHBIX H TPYHTOBHIX BOJ
¥ CKOPOCTH HX JBHXXEHHS YacTo NPHBOAHT K CHHXEHHMIO KOHTPACTHOCTH Pa3BHBAIO-
U(HXCS B HHX BORHBIX OpeoJsioB paccesiuns. CHi>KeHie aKTHBHOCTH BOZOOOMeHa M ar-
PeCCHBHOCTH BOJ € TMyOHHOR YaCTHYHO KOMMIEHCHPYETCH AJHTEbHOCTBIO B3aHMOAeH-
CTBHAl NOA3EMHBEIX BOA ¢ PYAHOH MHHepaansanueil, a Takxe OTCYTCTBHeM pa3baBisi-
iouero BAHSHNA aTMocepHbIX OCaAKOB.

HccnenoBauuss COBpPEeMEHHBIX H MaJIeOTHAPOIGOJNIOTHYSCKHX YCJOBHIl 3aJeranus
pPasHLIX THIOB DYAHBIX MECTOPOKJAEHH{! NOKa3akH, 4To B GOJLIUHHCTBE CJayYaes OHH
pAacIosaraioTcsi Ha KOHTAKTE Pas3/IMYHBIX 110 BOAONPOHHIAEMOCTH KOMILIEKCOB IOPOA
(Ty$B, aprusIiMTH, aAeBPOJIMTHL, NecyaHHKH, AHaGasbl, aasbuTodupn u Ap.) JubO
HA CTHIKE PpAa3JIHYHBIX TEOXHMHYECKHX, CTPYKTYPHBIX H THIDPOAHHAMHYECKHX 30H.
Jpesnre skpaHel (Gapbepni) 4HacTO OKa3HBAIOTCA H COBpPEMEHHBIMH BOAOYNOPAMH,
a oTpHUATeJbHLE (POpMBI Najeopesibeda — yyacTKaMH HAKOIJIEHHS1 PYAHOIO BelleCTBa.
K naneonouturaM o6bYHO NPHYPOUEHB! CoJieBhle JIHTOXHMHYECKHEe H BOAHBIE OpPeoJbl
paccesiHisl PyAHBIX 3J€MEHTOB, OTPAXaiOlUlHe PachmoJioXkKeHHe JIPeBHHX 30H OKHCJe-
HHSt PYAHHX MeCTOPOXAEHHH.
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Bo3HukHODEHHEe Ke OecliepCneKTHRHBLIX (Ge3pYAHHX) ruipOXHMHUECKHX aHOMA-
Nkt BpI3bIBaeTcA: a) BhoilllelayHBaHHEM PYAHBIX KOMIIOHEHTOB M3 CKPHITHIX Ha FAy-
GuHe JHTOMOrHYECKHX KOMIIEKCOB MOpOA, oGOralleHHBIX Meraajiamiu; 6) Bbenaul-
BaHHeM paccesiHofi pyaunoil Mumepanmsauun (3PM), He conpopoxcaaomeiics KoH-
UEHTPHPOBAHHHIM OPYy/AeHeHHEM; B) YBeJHYEHHEM HHTEHCHBHOCTH BHILENaYHBAHHUA
paccesinHOf pyAHOH MHHepann3alHH TJAYOOKHMH arpecCHBHHIMH MHHEPaJbHHIMH BO-
AaM#  (YIGKHC/nle, a30THble, TepMaJbHble H Ap.); T) JOKAaNbHLIM MOBBILIECIHEM
AKTHBHOCTH BHILEJAYHBAHUA pacCesHHONl PYAHO# MHHepaNH3auUNH Ha OTAENbHBIX
TPELHHOBATHX KHTEPBAaJaX NPH HHTEHCHBHOM (GOKOBOM) MPUTOKE arpecCHBHBLIX KHC-
JIOPOACOAEPKALHX BOA.

Buoreoxnmuueckue MeTOAbI NMOUCKOB

BuHoreoxHMuyeckne MeTOJbl MOHCKOB OCHOBAHB HA BbLISIBAGHHH BTOPHYHEIX Opeo-
JIOB paccesiiiii 2JeMeHTOB-HHAHKATOPOB PYA B XKHBBIX OpraHu3Max M HX OCTarTkax,
Ha3blBaeMblX GHOrCOXHMHYECKHMH oOpe-
10 K osami. B Hacrofillee BpeMs NpaKTi-
yeckoe 3HaUeHHe HMeeT TONLKO METO,
HCNoMb3yIOWMHE B KayecTBe OOBEKTOB
onpoGOBAHHA HAa3eMHble PacTeHMs H HX
ocratkd (ropd, JecHyl0 NOACTHIKY H
FYMYCOBLIf TODH30OHT TOUB).
OcHoBHBIMH (aKTOPaMH, BJHSIOUIH-
MH Ha ¢opMHpoBaHHe OHOreoXHMHye-
CKHX OpEO0JIOB PYAHBIX MECTOPOXKJACHHHA
B pacrenwusax, sasjasiorca: 1) pocryn-
HOCTb DACTeHHSIM MHHEPAJBHBIX H XH-
MHYeCKHX (opM 3JIeMeHTOB-HHIHKATO-
poB, HaxoAAUlHXcA B KOpHeoOHTaeMoil
30He TO4YB H NO4YBOOGPA3yIOIMHX MO-
poa; 2) BeAHYHHA MOBEPXHOCTH KON-
TaKTa KODHeBHIX CHCTeM pacTeHHil
¢ JHTO-, THAPO- H 3TMOXHMHYECKHMH
opeoJlaMH  paccesiHHs; 3) HaslHuHe H
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Knapx KOHUEHTPALMK DYAHOTD aneMeHTa B NONBe

Puc. 6. HopmupoBanHme KORNEHTPALHOH-

Hb'e KPHBblE, COOTBETCTBYIOWIHE OCHOBHBIM

rpyunam 6Ho06beKToB.

F'pynnm 6unHoo6GBbeKkToB: [— HeorpaHu-
YeHHON akRyMmyasuud, GesbGapbepunil (Kosmie-

CTBEHHO-UH(OpMaTHBALIN); 2 — npaxTHueckH Ges-
Gapbepunlll, BLICOKOUHHDOPMATHBHBINA; 3 — Gaua-
donoGappepunili, MaaonndpopMaTuBHbll; 4 — do-
HOGapbepHbil, MAaCCHBHLIY K BLICOKHM KOHIEHT-

paussaM B nurawowmeh cpene (HenndopMaTHBHLI),

TTyHKTHpPOM MOKa3aBBl LPHGIHKEHHbIe TpPaHHIIH
MeXAy KOHIEHTPAIHOHFbIMH KPHUBBIMH pasjinye
HBIX THIOB

BEeJHYHHA AHTHKOHLEHTPALUHOHHBIX (H-
3HONOT0-GHOXHMHYECKHX Gapbepon npo-
THB BBICOKHX KOHUEHTPAUHN pyXHHX
5JIGMEHTOB B MHTAIOLIEH cpene.
Buoreoxumuueckue  noHckw 803-

MOXKHB TOJIBKO 10 GHOOO'LEKTaM, Y KO-
ropbIX aHTHKOHUEHTPaUHOHHEIE Gapbeprl JHGO OTCYTCTBYIOT, HGO HMEIOT BLICOKHE npe-
AelbHble YPOBHH, CYIIECTBEHHO MPEBLILIAIOIMIHE MeCTHbAA OHoreoxnMHyeckuf ¢on.
B KOHKpeTHBIX NPHPOJAHHIX YCJAOBHAX BLIfIBASETCH OTHOCHTENbHO 60JIbLIOE KOAHUECTBO
M acCuBHHX GHOJIOTHYECKHX OODBEKTOB, B KOTODHIX COAepMaHne OGOJBILHHCTBA €.
MEHTOB-HHAHKATODOB He NpEBHINAET HX MMHHMAMbHO aHOMa/bHLX SHavexsil. [lo
HAJHYHIO H BEJHYHHE AHTHKOHIEHTPAuHOHHLIX OADbepOB BLIACAAIOT 4eTblpe rpynnh
6Ho06bexToB (puc. 6): 1) OGesGapnepHule; 2) npaxTHueckn Gesbapbephhbie, ¢ npe-
IZeNbHEIMW KOHHEHTPAlHAMH, NDeBHIUAIOMKMHE (OoHOBHe comepxanus B 30—300 pas;
3) Gamsdponobapbephible, ¢ Epeje/ibHbBIMA KOHLCHTPALUHAMH, NPEBLIUAIOWHMA MECTHLIA
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¢on npubausurensio B 10 pas, u 4) QoHobGapbepHbie, ¢ MpeAeIbHBIMH KOHUEHTPa-
UHAMH SMeMEHTOB-HHAHKATOPOB, PABHBIMH HJAM OJM3KHMH K (OHY, He NPeBLILAIOWIH-
MH HX MHHHMA/bHO aHOMAJbHBIX COAEPKAHHIl AJIA COOTBETCTBYIOUIMX BHIOB H uacreil
pacreHui,

Hcnoavsosanue nepsbix ABYX rpynn  6400o0beKTOB, AAWUHX COOTBETCTBEHHO
KOJIHYECTBEHHYIO H MpPHOMMIKEHHO-KOJHYECTBeHHYI0 HHPpopMauuio 00 3/eMeHTaX-UHAH-
KaTropax Ha rOpH3OHTe INHTaHHs pacTeHuil, obecneunsaer HanbGojee 3sddexkTHBHOE
BefeHHe OnoreoxHMuuecknx nouckoB. kcnosbsoBanue 61000bEKTOB TpeTbeH rpynnsl
[O3BOJIAET HOAYYHTb JHIIL KayecTBEHHYIO HHGpOpMalNIo, HCKAXEHHYI0 aHTHKOHUEHT-
pauuoHHbIMH OapbepamH, KOTOpas, KaK NpaBH/JIO, He MOXET HHTEepPNpeTHpPOBATLCH
KoJauyecTBeHHo. kcnosabsoBaHHe ¢onobGapbepHblx OGHOOOHLEKTOB He JaeT HHKaKoM
NOHCKOBOH HH(OpPMaLKUH, H NpoBeleHHe OHOreOXHMMHYCCKHX TOHCKOB ¢ MX 0npo6o-
BaHHEM JILICHO CMbICaA.

CoriacHo CTATHCTHYeCKHM AaHHBIM 10 20 3/eMEHTaM-HHAHKATOPAM, OTHOCHTEJb-
HOe KOJIHYECTBO (oHOOGApbepHHIX BHAOB H 4acTeil pactenuil, HeHHPOPMATHBILIX
B NOHCKOBOM OTHOLIEHHH, PaBHO NPHOJH3HTEbHO nonoBHHe (47 %) H3YyuyCHHBIX Ha-
3eMHBIX OHOOOBEKTOB DPACTEHHM, YHC/IO KOTOPBIX JJs Pa3VIHUHLIX 3/1eMEHTOB-HHAH-
KaTopoB H3menserca ot 50 no 250. [na uekoropeix assemenros (Cu, Pb, Ag, Cd,
W, Be, Li, Cs, u Ba) orHocHTesNbHOe KOJIHUECTBO TAKHX HeHH(OPMATHBHBIX BHJIOB
H qacredl pacreuHil 6JM3KO K HoJoBHHe uJaH npeswiuaer 50 %, a ans U, F, Mn u
Fe npesbimaer 80 % H3ayueHHnX OGHOOOGDBEKTOB. D/eMEHTaAMH-HHAHKATOpaMH, HauGo-
Jiee OJAronpHATHLIME Ji/Is HCNOJAb3OBAHHF NpPH NMOHCKAX, TaK Kak OHH HMMEIOT HaH-
menbiee (30 %) oTHOCHTe/bHOE KOJHuYecTBO HeHH(OPMATHBHBIX BHAOB H 4YacTeit
pactenuii, apasioress Zn, Mo, Au, Bi, Rb u As.

B cBasu ¢ npeobnapanneM GapbepHOr0 THIA B HaKONNEHHMH NPAKTHYECKH BCeX
3/IeMEHTOB-HHAHKATOPOB MECTOPOXK/JAEHHI NOJE3HHX HCKOMaeMLX NpH INOHCKaX cJe-
AyeT HCIOAb30BaTh HeGoablloe YHCJHO HaunGojiee HHPOPMATHBHLIX Ge30apbepHBIX
H lpaxkTHYecKH GesbaprepHHX uacTell WHPOKO pacnpocTpaHeHHBIX pacreHud. Duoreo-
XHMHYECKHe NONCKH MO TaKHM OHOJNOrHYeCKHM OOBEKTAM DPEKOMEHAYIOTCH AJIA Npak-
THYECKOro HCMOJbL3CBaHHA B 00beMax, ONpeieiseMulXx pesyibraraMi paifioHHpOBaHuS
TEPPHTOPHH 11O TIPHMEHHMOCTH Pa3/iHUHbIX FeOXHMHYECKHX MeTOAOB.

Onwir rpynnupoBadus 50—500 Gnoo6pexroB CuGupH NoKasaj, 4TO MHOrHE W3
HHX fBAAIOTCH Ge3bapbepHBIMH HAH NpakTHueckH Oe36GappbepHLIMM, T. €. KOJIHYeCTBEH-
HO-HHOOPMATHBHLIMH, ORHOBPEMEHHO Ha GOJbLIOE YHCAO 31eMEHTOB-HHIAHKATOPOB.
Takumn GnooGbekTaMll, HanpHMep, ABJAAIOTCA KOPHH JPEBeCHBIX, KYCTADHHKOBBIX
H TPaBSHNCTHLIX pacTeHud, HH3IIHE DPACTEHHA — MXH H JIHIWAMHHKH H BHELIHHE CJION
KOPBl (KOpKa) B HIDKHHX, YAOOGHBIX AJA onpoGOBAaHHA UacTAX CTBOJIOB ApeBecHHIX
pacrennii. Anaaus HHPOpPMaUhi O KOJHYECTBEHHHIX OapbepHBIX XapaKTepHCTHKaX Han-
3eMHLIX Y4CTeH DPa3NHYHBLIX BHAOB PAacTeHHH NO3BOAHJ BLIAENTbL GHOOGDBEKTH, HaH-
Gonee 3(pexTHBHBIE ANA  MCROABL3OBAHHA NpH MNOHCKOBHX pabotax B CuGHpu
(cm. mpua. 13). TaGanum nouckoBHIX XapakTepHCTHK 610061eKTOB, GAaronpHATHBIX
AN MCNOJIL3OBAHHA nNpH OGHOTEOXHMHYECKHX TOHCKaX, aHAJOTHYHble DNpHBEAEHHOH
3 npui. 13, AOJOKHB COCTABARTBCA [AJISi HOBBIX PAilOHOB 1OMCKOB MO AAHHHIM CHELH-
aJIbHLIX ONBITHO-METOMNYeCKHX PaboT C ywyeToMm CTeneHu W craGuiarHocTH GeaGapbep-
HOCTH KaxAoro OHO0ODBEKTa, a TakxXKe I[VyOHNHOCTH NOHCKOBOH HHdOpMaUHH, noJay-
yaeMOR npu ero onpoGopaunu. B npua. 13, coctaBJeHHHOM C yueTOM 3THX TpeGoBa-
Hui, nepeblii K Bropoil 6GHUOOGBbEKTH (kOpKa Oepesbl H HHXCHHe 4vacTH CTeOAeil
POJAOACHAPOHA) nOMelleHH B HagaJie TaGJHUL B CBA3H C TEM, YTO B I0XKHHIX pafioHax
CubupH, 3aKpbITLIX 30/I0BMH H 30/0BO-A€MIOBHAJILHLMH 00pa3soBaHHAMH, OHH obec-
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MCYHBAIOT MaXCHMAJBLHYIO TIJIYGHHHOCTD  BHIABJEGHHN  MECTOPO:KACHHA  NOPARKY
20—40 M, B TO BpeMs KaxK AN% TpeTbero 6HOOGbEKTA — LIHILEK COCHH — MaKCHMaJb-
Has rayOHHOCTL noJyuaerca pasHoil 10—20 M, a Aia GOMBIIHHCTBA TPABSHHCTHIX
pactenuil secHbix ganigmadTos 8—15 M, X0TH cpeAH NOCAEAHHX H €CTb peiKHe BHAEI,
ofecneunBalollie ryOHHHOCTh OMOHCKOBAHHA TeppuTOpHA mnopsiaka 15—30 M (Ha-
npuMep, KJIesep JAyrosoii),

Boabuioe sHaueHHe HMEIOT (OPME HAXOXKIEHHA 9JeMEHTOB-HHAMKATOPOB, KOH-
TaKTHPYIOIHX C KODHAMH pacTeHuii npu (opMHPOBaHHH OHOreOXHMHYECKHX OPEOJIOB
PYAHBIX MeCTOpOXAeHUH W OZHH ¢GOpMH 06YC/0BJAHBAIOT OTCYTCTBHE HJM oclableHHe
GHOTeOXHMHUYECKHX OpeosioB (H3-32 HEAOCTYNHOCTH PacTEHHAM SJMeMEHTOB-HHIHKA-
TOPOB, BXOJASLINX B HEKOTOPHE TPYAHOPACTBOPHMHE W YCTOHYHBHE MHHEPaH),
apyrue, HaoGopoT, crnocoGeTBYIOT 0Gpas3oBaHHIc Gosiee KOHTPACTHBIX GHOreOXHMHue-
CKHX OpeosIOB (B CBH3H C HHTEHCHBHEIM HAKOMJEHHEM B DACTEHHAX SJEeMEHTOB-HHIH-
katopo)., Ilo umeloWEMCs XAHHHIM, PACTEHMAM OOGHIYHO HEXOCTYNHBI NPOYHO CBA-
3afHble (POPMBI 3JIEMEHTOB-WHAHKATOPOB, HAXOASIIHECS B OTHOCHTENBHO KPYNHBIX
(>0,03—0,1 MM) KpHcrasiax, sepHaX HJH NPOYHBIX arperatax, TPYAHCPACTBOPHMBIX
B KHCJIOTaX MHHEpaJloB.

Hurencusocts n 9hdexTHBHEHE pasMepn! GHOTEOXHMHHMECKOro opeosia 3aBHCAT
TaKXKe OT MOUIHOCTH AJIOXTOHHOrO HJIH CKJOHOBOTO PHIXJIOTO NOKPOBA, rTyOHHEI 30HLI
NOJIHOrO WJH 3HAYHTENbHOIO BhIlleJa4YHBaHHA JMHTOXHMHYECKHX OPeusoB H IMIyGHHBI
IPOHMKHOBEHHS KOPHEBHEIX cHCTeM H3yuaeMmblx pacreHHil, C yBesndenneM MOIMHOCTH
NOKPOBHLIX 06pasOBaHHil 3aBHCHMOCTb XHMHUECKOr0 cOCTaBa pacTtenuii oT cocrasa
PYA H HMX JHTO-, THAPO- H ATMOXHMHYECKHX OpeoJoB ocaabepaer. I'y6unxocTs GHo-
reoXMMHYECKHX TOHCKCB B KOHKPETHBIX TI€OJIOTHUECKHX H JaHAmadTHHX YCAOBHAX
BefieHHs] MOHCKOBHIX paoT HMeeT ONpefleNIeHHYIO BeJHUHHY, KOTOPYI0 HeoGXoaumo
npeABapHTEIbHO YCTAHOBHTb B XOJe ONLITHO-MEeTOAMMecKHX pabor. Iaa obecnesenus
MAKCHMaJbHON TJIyGHHHOCTH GHOreOXHMHYECKHA IIOHCKOB NPEANOYTHTENbHO Ompo6o-
BaHHE MHOTOJIETHHX JApeBeCHbX, KYCTADHHKOBBLIX M TPaBAHHUCTBIX pacTeHHi, HMelo-
uIHX rayGOKONPOHHKAIOUIHE KOpHeBhle cHCFeMHB (cM. npua, 12), Munnumanenaa ray-
6uHa KOPHEBHIX CHCTEM TaKHX pacTeHuli yBeJHuuBaeTcsi C NOBBILIEHHEM apHAHOCTH
KJHMaTa; TaK, B 30He MHOroJerHeil MepsajoTH oHa passa 0,5—2 M, B 30He yMepen-
Horo kjauMaTa 3--10 M, a B 30He apHAHOrO KJAHMaTa jocrturaetr 5—20 ¥ nRaxe
30--70 m.

Opeonnt paccesHus B Topdax OGYCAOBJAMBAIOTCA NEPBHYHBLIM HAKOMJEHHEM 3Je-
MEHTOB-HHAHKAaTOPOB B pacTennsax-topdoobpasoBaTensx, a TaKKe BTOPHUHHM cOpG6-
LHOHHBLIM HAKONMJEHHEM HX B OTMEpIUHX pacTeHHsx H B Topde 3a cuer nnddysun
# KalWAIAPHOro nojbeMa NOYBEHHHX PacTBOPOB H FPYHTOBHIX BOJA HJH HPAMOro
BJIHSIHHS THAPOXHMHUECKHX OpEOJIOB PacCesHHA PYAHHX MecTopoxkieHnil. B mekoro-
poit creneHd CXORHa NPHPOA3 GHOreOXHMHUYECKHX OPE€0JIOB B PACTHTENIbHOH MORCTHJ-
Ke, T. €. B C/l0€ PaCTHTEJbHHX OCTATKOB, 06pa3ylolleMcs MoA NOJOrOM JKHBHIX pacTe-
HHA, a TakXe B FyMyCcOBOM TOPH30HTe MOuB. B pesyabtate BTOpHuUHOro o6OraluienHs
5J/leMEeHTaMH H3 BOJIHBIX PacTBOPOB ODEOJH PACCeHHS HEKOTOPHIX 3JIeMEHTOB-HHAH-
KaTopoB B Topdie M pacTHTenbHOM NOACTHIKE HMeOT GOAbIIYIO KOHTPACTHOCTb, YeM
B JKHBBHIX pacTenusx unn noupe. Cneayer, oAHAKO, HMeTb B BHAY, YTO BO MHOTHX
clygasx npoOnl pacTHTENbHONl NMOACTHIIKH HaMHOI'O pasHoOpoiHee, 4YeM NpoGH XWBHIX
pacTenui, H3-3a MHOrooGpasHs HCXOAHLIX BHAOB PACTEHHH, Pa3/NUUHOA CTeneHH pas-
JIOJKEHHA DPacTHTEJIbHHX OCTATKOB H BHIENAUHBAHHA H3 HHMX 3JIEMEHTOB-HHJHKaTO-
POB, NEPEeMEeHHOro KOJHYECTBa HEOPraHHUSCKOTO MaTepHala H CYUWeCTBeHHOro BJHs-
HHSI APYTHX TPYAHOKOHTpOJHDpYeMHX ¢uxropos, D10 HHorza oGYC/AOBJHBAaEeT HeBO3-
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MoxHocTs obecneunth HeoOXOAHMYIO CTaHAapTH3aumi©O or6opa npo6 pacTUTENbLHOR
"MOACTHAKH ¥ YCJOMKHAET HHTEPNPETALHIO NOJAYUCHHBX pPe3yJbTaToB.

Kpome Toro, mpu HsyueHHn OHOTEOXHMHYECKHX OpeOJOB B TOphax B pacTHTENIb-
HOH MOJACTHJIKE CJeXyeT NOMHHTb, YTO OCHOBHBIE pacTeHus-TopdoobGpasosaTeny —
9T0 MXH W JHIAAHHKH, sBAsIOUlHecs Oe30apbepHbIMH MO OTHOWIEHHIO K GOMbUIOMY
KOMILIEKCY PYAHBHIX saeMeHTOB. PacruresbHas &e NOACTHJIKA COCTOMT NPEHMYILECT-
BEHHO U3 JIHCTbEB H XBOH HepeBbeB H KYCTADHHKOB H Ha3eMHBIX dacTell Tpas, KOTO-
pHle SBAAIOTCH OGLIYHO HEeHMHGOPMATHBHBLIMH HJH MaJOHHGDOPMATHBHBIMH GHOOGHEKTA-
MH 110 OTHOIIEHHIO K GONBIIHHCTBY PYAHBIX SI€MeHTOB. JIMIIb /IR OrpaHHYCHHOre
YHCJIA 3JIEMEHTOB-HHAMKATOPOB, HANpHMep 30/I0Ta, CBHHUA H LUIHKA, 9TH OGHOOODBEK-
Thl fIBAAIOTCH Oe3bapbepHEIMH MJH MpakTHYecKH GesbaphepHniMu. HMcxoms ua srtux
JaHHBIX, TOPG H €ro XHBOH MOXOBO-JHMIAHHHKOBLIH NOKPOB MOMHO CYHTATL BHICOKO-
HpODMATHBHBIMH Ha OGOJIbIIOA KOMIJIEKC SJIeMEHTOB-HHAHKATOPOB B OTJHYNE OT
pacTHTeJbHON NOACTH/KH, HH(OPMAaTHBHONR JHIbL Ha OrpaHHUYEHHOE YHCJC 3JEMEHTCB.

CpaBHHTE/IBHO CJIOXKHBlEe B OTHOIIGHHH HHTeBNPETAllHH NOJy4aeMHX /[AaHHHX
GHOT€OXHMHYECKHE NOHCKH CJEAYeT NPOBOAHTL TOJbKO B TAKHX YCJOBUSX, KOIAd
OHH HMEIOT CYHIeCTBEHHO OOMBLUIYIO TeOJIOTHYECKYI0 H IKOHOMHYECKYI0 shdexTHB-
HOCTb, YeM JHTOXHMHYECKHE NOHCKH,

ATMOXHMHYECKHE METOJbl MONCKOB

ArMoxuMmnueckne (rasopble) METOAB! NMOHCKOB OCHOBaHHM Ha H3yueHHUH pacnpe-
JeJEHHs Tras3oBHX KOMIIOHEHTOB B TMOA3eMHOH u npuseMHOfi aTMocdepe ¢ 1e/L0
BEISIBJIEHHS] [a30BbIX OPEOJOB DACCEAHHS MECTOPOXAEHHH IOJE3HBIX HCKONAaeMbiX.

IMposenennsie B pasanynbix pernoHax CCCP B 3HauutenbHOM oGbeMe ONBITHO-
MeTOAHYECKHe PalbOTH MNoKasajH, YTO HanGoJee NEPCHEKTHBHO NPHMEHEHHE ATMOXH-
MHYECKHX METOJOB JJIA BHSIBJIEHHs norpeGeHHbIX Mectopoxientil. HasectHo Tph
rpynnsl rasos, GOPMHPYIOLINX aTMOXHMHUECKHE OpeoJibl paccesiHUs PYAHBIX MecCTo-
poxAeHHH.

IlepBas rpynna-— nepBHYHEIE [a3bl — KOMNOHEHTH INpouecca pyAooGpasoBaHHA.
Jlas rHapoTepMalbHBIX NPOLECCOB 3TO YIVIEKHCABIH ras, aproH, cepoBOAODOR, MeTan,
BOLOPOA, JeTydHe COeAUHEHHA TaJOreHOB W PsAA APYrHX 3jaeMeHTOB. Haanuue ux
B PYHHBIX Telax [OKa3aHO HCCNEOBAHHAMH COCTaBa TasoBO-KUAKHX BKJAOueHHA
B MuHepaiaXx. K sTofi ke rpynme orTHOcATCs rasooGpasHbie OpraHMdecKHe COefnHe-
HHA, BOSHHKHOBEGHHE KOTOPHX NPOHCXOAHT npu TepMoMeTaMopdHsMe OpraHHuecKoro
BelllecTBA OCaJOYHEIX NOPOA B mnpouecce pyaoobpasosanus. Bruizenenne ras3oBHX
KOMNOHEHTOB 13 PYAHBIX MeCTODOM(EHHIl NPOHCXOAHT B TEUEHHE BCEro BpeMeHH HX
9BOJIIOIHH., BricBOGOMAeHHe THIOTeHHBIX Ias0BHIX KOMIONIEHTOB, 3aKOHCEPBHPOBaH-
HbHIX B PyAHOM BellecTBe, NPOHCXOAHT HeNpepLiBHO MO Mepe BCKPHITHA Ta30BO-KHA-
KHX BKJIOUEHHIl NpH fpoueccax BHIBETPHBAaHHS, AHHaMOMeTaMopdH3Ma H NpPOYHX
BHELIHUX BO3AeMCTBHAX.

Bropylo rpynnmy coCTaBASIOT rashl, NOCTynaiomue ¢ IMyGHHbl N0 30HAM Pa3phB-
HBIX HapylieHu#, B KOTOPHIX MOryT ObITh JIOKAJH30BaHH pyAHBle Tena. DTH ra3oBhe
KOMNOHeHTL (yMVIEKHC/ILIH ras, reuil, BOAOPOJX, YrJeBOAOPOIHEIE [Aa3bl, aDTOH, AP
PTYTH) SBJSIOTCS NPOAYKTAMW JA€rasalld MaHTHHM, & Takie XHMHYECKHX H SIEPHHX
peakuuil, NPOTEKAOWAX B 3eMHHX HexpaxX. O6pa3oBaHHe HEKOTOPHX ra30BbiX KOM-
NOHEHTOB OGYC]OB/JEHO DPajHOAKTHBHHMIM pacmazaoM (pajoH, TOPOH, AaKTHHOH), 4TO
HINPOKO HCMOJIb3YeTCA NPH MNOHCKAX PajHOAKTHBHLIX PYA (B AaHHON HHCTPYKUHH
9TOT BOINPOC He PaccMaTpHBaeTcs).
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K tperbeil rpynme OTHOCSITCSl Ta3oBble KOMIOHEHTH, ofpasyioutuecs B pe3yJb-
Tare IMpOUECCOB, NPOTEKAWUINX B 30HE OKHCJCHHS. Baaumoneﬁcmue KHCJIBIX CYJb-
$AaTHBIX DACTBOPOB ¢ PYAHHLIM BEHIECTBOM H BMELAlOIHMH NOpPOKaMH, OaKTepsials-
HOe pas/oxeHHe cyabdHAOB npuBoAsAT K Hakomjenuio CO; HeS, SO; npu oanospe-
MEHHOM YMeHbUIEHHH COJiepiaHHf KHCJIOpoAa B MOA3eMHOA aTMocdepe 30HB OKHC-
neHds CyJbpHARLIX MecTOpoxkieHHfi. B 30He runepreHesa HPOHCXOAHT BOCCTaHOBJE-
HHE PTYTbCOAEPMKAUIHX MHHCDAJOB A0 CaMOPOAHO#l DPTYTH C MOCHAEAYIOLIUM mepe-
X040M €€ B ra3oByio ¢asy.

BaxxHoe npakTHYeCKoe 3HaueHHE NpPH MNOHCKAX MNOrpeGEHHHX MECTOPOXAeHHHA
HMmeerT GoJbliast NpOHHKAIoW AN CcnocoOHOCTh T'a30BBIX KOMIIOHCHTOB, MHI'PHPYIOULIHX
Ha 3HAUHTeNbLHBRIE PacCCTOAHHH OT PYAHBIX TeJ 4Yepe3 nepekpuiBalouiHe TOJIH MOJOo-
AbIX OCafKOB.

ATMOXHMHYECKHE TOHCKH BERYTCH Kak N0 COPOHPOBaHHEIM, TAK M No CBOOOA-
KbiM rasam. B nepBoM caysae ¢ 3apanee BHIGpalHOM rayGHHDBI, OGLIMHO HE NpeBLilla-
ouwell NepsMx METPOB, B repMETHUECKH 3aKPHIBAIOUIHECS eMKOCTH OTOGHpaloTca npobui
nepekpLIBAOIHX OTJIOXKENRH, H3 KOTOPHIX B /1a0OpaTOPHLIX YCJOBHSX H3BJICKAIOTCH
H aHAJH3HPYIOTCA copCHpoBaHHHeE rasel. Bo BTopoM cayuae H3 crneuuajbHo npoGy-
peHHBIX CKBaXXHH OTGHpAlOTCs NpoGul MOANOYBEHHOr'O BO3AyXa AJs OAEBOTO H (HJIH)
aa6opatoproro aHamnsa. [Tosesoii aHaius aBasercs Gosiee ONEPATHBHLIM, NO3BOJAS
GuicTpee BbIIENATH aHOMaJjbHble 06sacTH AJS NOCTAHOBKH HAa HHX AETa/NH3aUHOHHLIX
pa6ot. Tlpamoit oT6op rasoBHX Npo6G NpUMeHseTCs A BLISIBJEHHA Ta3oBbHX Opeo-
JIOB PTYTH, FeJiilfl, YIVIEKHCJIOFO H CEPHHCTBIX ra3oB.

ATMOXHMIYECKHE NOKHCKH B LEJIOM SBJIAIOTCH KOCBEHHbIMH, OJHAKO TILATeNbHbIA
aHaJus q)HSHKO-XHMl/I‘{GCKﬂX YCJIOBHﬁ oﬁpasoaauuﬂ ra3oBbiX O0peoJsioB paccesHHs
MaCTO HaeT A0CTaToyhbie OCHOBaHHA AJs YBepEHﬂoﬁ reoJIorHuecKon HHTEpNIpETALHH
BLIABJIEHHBIX aHOMAJIHH W YCTAHOBJ/ICHUSA HX CBA3H C MECTOPOXKIACHHSAMH. K aoctoun-
cTBaM aTMOXHMHYCCKHX METOAOB OTHOCHTCS HX 3HAYUTEJIbHO ﬁéﬂblﬂaﬂ, yeM BO3MOX-
Had B NPpHHUHIIE AJS APYTrHX TeOXHMHBYECKHK MCTOAOB, l‘leGHHHOCTb.

ATMOXHMHYECKHE OPEOJIbl PaccesiHlist MPeACTaBASIOT cOoGOfi MHOFOKOMMOHEHTHYIO
C/IOXHYIO CMech, KOTOpasi HacjielyeT ra3oBHH COCTaB MeCTOpPOXKAeHHuit npu ux dop-
MHPOBAaHHH H B INOCJEAYIOUlHE MePHOAH, KOrAa (H3HKO-XuMHUECKHe H GuoJoraue-
CKHE NpOUeCChl, OCOGEHHO B 30HE THIepreHesa, YCHAHBAIOT HAH BO30GHOBJAAIOT Aeil-
CTBHEC 4TMOXHMIUECKHX HCTOUHHKOB. [asoBble OpeoJili paccesiiHsi MOTYT COCTOATb
B3 XHMHUECKHX SJeMEHTOB, HEOPraHHYeCKHX, OPIaHHUeCKHX U 3JeMeHTHO-Opranuye-
CKHX COe/AHHeHHH. DTO opeo/int B OTJIHUHE OT JIHTOXHMHUECKHX SIBJASIOTCA AHHAMHue-
CKOH CHCTEMOH, Ha KOTOPYI0 MOTYT OKa3blBaTb CYLIECTBEHHOE BJIHAHHE TepMOAUHA-
Mudeckre # (DH3UKO-XUMiNECKHE YC/OBHS Cpellbl H COCTOSHHE HCTOYHHKA (MecTOpoX-
aenusi). TasoBble opeosnl  paccesHHs  CYU{ECTBYIOT € MOMeHTa o06pasoBanus
MECTOPOXIEHHl H A0 MOJHOrO €ro paspyleHHs SPO3HOHHLIMH mpoueccamn. B Ha-
cToflllee BpeMsi NPH ATMOXMMHYECKHX IOHCKAX HCOOML3YIOTCA TOJNbKO HEKOTOpbie
M3 ras’oB, a HUMEHHO: YIJeKHCJ/BIE ras, yrieBolOPOAH, BOLODOA, CEPOBOLOPOA, Cep-
HHCTBUA ras, KHCJOpOA, rendfl, aproH, pajod. OAHAKO HCTOUHHKOM aHOMAaJbHBIX
KOHUEHTPALH NepeuHcleHHbIX rasoB SBAFIOTCA HE TOJNLKO PYAHLIE MECTOPOXIEHHS,
HO M MHOTHE XHMHUYeCKHe, GHOXHMHYECKHe H DPAAHOAKTHBHBIE NPOLECCH, MPOHCXOAS-
e Ha NOBepXHOCTH H BOJH3H NMOBEPXHOCTH 3e€MJIH H He HMelOUiHe oTHomeHns kK Gop-
MHPOBAHHIO U CYLIECTBOBARHHIO PYAHbLIX MECTOPOXAEHHH. DTO CYLIECTBEHHO OCJ/IONK-
HfieT HMHTEPUPETaUHIO Pe3y/JLTaTOB AaTMOXHMHHECKHX HOHCKOB W TpebyeT npusseve-
HHRL APYTHX METOAOB, NPEXAe BCEro JHTOXHMHUECKUX,

HaunGosiee yunBepcablblil rasoBblli KOMIOHCHT PYAHBIX MECTOPOMAEHUI — yries
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KHCJIBT ra3, KOTOpH TecHO CBA3aH ¢ mpoueccaMu pynoobpasomannd, Gyaydn oamnoi
H3 OCHOBHLIX COCTaBJAIOMHX PyA00OpasywInux (oHKOB. B 30He runepreHesa on xe
fIBSIeTCS] OCHOBHBIM IPOAYKTOM OKHCJEHHSl CyNh(HAHBIX PYA H PasiomeHus kaplo-
naros. CO; TsxeJiee BO3AyXa, BC/IGACTBHE uero B MeHbllell cTeneHu, ueM Apyrie ra-
3bl, yJeryuuBaercs B atMocdepy H oOpasyer B MOBEDXHOCTHLIX OTJOXKEHHAX YeTKHE
H YCTOHYHBBiE BO BPECMEHH aHOMaJHA.

Yriekuennll ras BueASETCS TaKXKe B NPOLECCEe KH3HEALATE/NBHOCTH Opranus-
MOB B noyBe. Bosbliiie KONHYECTBA YIVIEKNCJOIO rasa BO3HHKAIOT B PE3yJbTaTe OKHC-
JEHHsi OpraHUUEecKOro BeUleCTBA KHCJAOPOJOM BGJAM3H TNOBEPXHOCTH; OH sABASETCA
OCHOBHLIM KOMIIOHEHTGM BYJKAHHYECKHX ra30B, TeCHO AacCOUUHpYET ¢ THAPOTEp-
MaJIbHO-H3MEHEHHLIMH NOPOJAMH M SHAOTEHHBIMH MecTOpoKAeHHAMH. CylecTeHHO
aHOMa/bHple KOHUEHTPAUHH YIVIEKHCIOro rasa HaGMoAaioTCs B rasoBblX [IOTOKaX,
MHrpHpYIOWUX M3 raybun 3eman no 30HaM pas/ioMOB.

Cpean yrieBofopoioB HauboJbliee 3HaueHHe MNMPH H3YUEHHH TrasoBbIX OpeoJos
HMeeT MerTaH. DTOT ras, cojepkallluiica B nousax u Gosorax, obpasyercs npH GHo-
XHMIYECKNX TNpoLeccax, a Takke B pesy/brare BozfeficTBHsl HHTPYsHi, shdysuit u
THAPOTEPMaJIbHEIX PACTBOPOB Ha OCaJOYHbIE NOPOAbLI NPH B3anMOAeACTBHH BOAOPO-
2a WU NapoB BOAH C YIVIEPOAOM, €ro OKHCbIO M ABYOKHCBIO.

Bosopoa uIMpOKO pacnpocTpaseH B BYJKaHIYECKHX rasax, rasax pyAaHbHX MecTo-
poAeHHI H 3ajexax KaJanAHBIX cojeidl. MHoro Boaopoja BulAesAeTcs NPH TEPMaJb-
HOM BO3/eCTBHH MHTPY3Hii H FHAPOTEPMAaJbluIX PAaCTBOPOB Ha OpraHuueckoe Bele-
crBo. TepMoKaTaJHTHYECKOe pa3foXeHue BOAL Ha rJyGHHe TaKkXKe NPHBOAHT K
ofpasoBalHio BOJAOpOAA.

CepoB0OJOpPOA B NpPHOOBEPXHOCTHHIX YCJA0BIsiX ofpasyercs 3a cuer OHOXHMHue-
CKHX NPOLECCOB H B De3yabTaTe OKHC/IeHHA cyabduanbix pyA. On wacTo BcTpeuaerca
# B BYJKaHHUECKINX rasax.

CepHucThit ra3 o6pa3yercl B 30He OKHCJAeHHS CYJAbbHAHBIX MECTOPOXMAEHHHA M
¢ukcupyercs Taloke B BYJKaHHYECKHX rasax.

Teanit nocrosnro o6pasyercs B 3eMHON Kope Ha GoabwnX rayGHHaX B pe3yJib-
Tare PajAHOaKTHBHOTO aJib)a-pacnafia v pasaHYHHIX AfepHBIX peakuufi. B nosmwmen-
HBIX KOJH{4eCcTBAX OH NPHCYTCTBYET B ra3aXx MHOIMX MECTOPOMX/AeHHH.

Apro ¢QukcHpyercs B NPHPOAHBIX Ta3aX OGLIYHO B GOJBIIHX KOJMYECTBAX, ueM
reanil. [loBuiluedHbe KOHIEHTPALHK 3TOr0 ra3a ocOGEHHO XapaKTepHH AAf rajo-
renunix nopoi. Apron ofpasyercs npeMMylleCTBEHHO MpH pajHOAKTHBHOM pacna-
Ae K.

HanGonee nonHas uHpopmauus O npupose aHoManufi MoxKeT OBITh nOJAyueHa
NP (pOBEJEHHI Ta30BOfi CLEMKH N0 KOMMJIEKCY KOMIIOHEHTOB-HHAHKATOPOB, CnEiln-
GHUHLIX AJS KOHKPETHBIX reoJioro-reoxummueckix ycaosufi. lonsaeHHe B noAnouBeH-
HOM BO3AyXe NOBHILEHHBIX KOHHEHTPaUHA YIJeKHCJOro rasa, CepPHHCTHX ras3os, a
TaKXKe MNOHHIKEHHOE COAepiKalHe KHCIGPOAa MOryT ObiTh HCNOMNL30OBAHHM B KauecTBe
HHAHKATOPOB MEPEKPHLITBIX CYNbGUAHEIK PYL.

ATMOXHMHYECKHE METOAH C YCNeXOM MOTYT NPUMEHSTbCA AJS PElleHHs CJenylo-
IIHX OCHOBHbIX 3ala4:

— BHIfAABJACHHA M NDOCNEXHBAIHA pa3pLBHLIX CTPYKTYp B pafioHax ¢ wmnpo-
KHM pasBHTHEM [OKPOBHLIX OTJIONKEHHA BO BCeX KJAMMATHYECKHX H Janpwadr-
HbIX YCJIOBHSX;

— BHABJCHHA H JOKAJU33aLHH DYAHBIX 30H, B 9YaCTHOCTH NEPCHEKTHBHHX Ha
CKPLITOE OPYACHEHIIE,
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B macrosulee BpeMsl NPAKTHYECKH HCHOMb3YIOTCA TPH CaMOCTOSTENbHBIX aTMO-
XHMUYECKHX METCAA: MOHCKH 110 [a30BHIM KOMIOHEHTaM B IIOJNOUBEHHOM BO3AYXe,
rasopTyTHBIE MOHCKH MO NapaM PTYTH H NMOHCKH NO BOAO-TEIHEBHIM OpeoJaM.

3a nocneguue roast B CCCP ycHleHHO PasBHBaeTCs rasopryTHHl Merof, ¢ mo-
MOUIBIO KOTOPOTrO BLIAABJAIOTCH TNpPSMble TMOHCKOBbie NPH3HAKH DPTYTHBHIX H PTYTbCO-
ACPNKAWMX PYAHBIX MeCTOpOXKIeHuH. l3BecTHO, 4TO NOBBILIEHHBE COAEPXKAHHA ra.
808 M I1apoB DTYTH, HCTOYHHKOM KOTOPHX fBJIAIOTCA pYAHbLIE MeECTOPOMKACHHS,
dunpTpylores B AHOQYHAMPYIOT MO TpelIMHAM H MHKDOTPElHHAM IO HAalpaBJ/eHHIO
x nosepxsocti 3eman. [Ipy sToM 4YacTb rasoB H HapoB pPTYTH copGupyeTcs mepe-
XPHIBAIOUIUMH OTJIOKEHHSMH H paCTBOPAETCA B INOJ3eMHHX BOJax, a OcTajbHasg —
#1eT Ha (OPMHPOBaHHE OKKJIIOAHPOBAHHLIX H CBOGOAHBIX ATMOXHMHYECKHX OPeoJioB
paccestHUsi B OKPYXKAlOLIMX NOPOJaX, NMOAMOYBEHHOM MpPOCTPAHCTBE, NOYBAX H NpH-
seMHOl aTMOchepe.

Hcrounukamu rasopryTHbiX aHOMaJiMii (OpeosioB) sBafilorcsA: 1) SOHE MHHepa-
JAU3aLHH, PYAONDPGSBJACHHS, PYAHBIE TeJla H MECTOPOXKASHHSA, 2) BOHB I'MyGHHHBIX
pasnoMoB. AHOMA/NHH NEPBHIX HCTOYHHKOB, KaK NPAaBHJIO, OTJIHMMAIOTCA OT MOCJELHHX
GosibLiielt JOKANbHOCTHIO,

Opunoponanil GoH B collep:KaHHAX MApPOB PTYTH B NMOYBEHHOM BO3AYyXe MO3BOJSEr
OJHO3HAYHO BBHIAENSITh aHOMaJ/HH HeGO/bLION HHTEHCHBHOCTH.

IepBuuiibie opeosibl PTYTH HaHGoJiee HMHTEHCHBHBI B HaApyAHBHIX TOPH30HTAaX
cyabHAHLIX MEeCTOPOXKAcHHH, rae uX NPOAYKTHBHOCTL B 3—8 pa3 BhilIe, YeM B OKO-
JOPYAHBIX H DOAPYAHBIX, YTO AO/IKHO OHITh YYTEHO NMPH MHTEPHPETALHH DPe3y/ibTaToB
Ta30PTYTHBIX IIOHCKOB,

Jns 06pa3soBaHHA AHHAMHYECKH YCTOMYHMBHIX I'a30BbiX OPEOJIOB PACCESTHHA PTYTH
Heo6X0AHMO HaJHuyKHe OnpefeseHHON cyMMapHOjt (kpHTH4ecKofi) Maccel CyJbpHIOB
B PyAHOM Tese, NEPBHYHOM W BTOPHYHOM opeosax. Macca cyibduaoB HHXKe MHHH-
MaJbHOM (KpHTHYECKOH) He cmocoGHAa 0GpasoBHIBATH I'a30BHle OPEOJIH PacCesHHS
B NOYBEHHOM BO3AYyXe, yunTwBas ¢uiabrpauuio H auddysHio napos pryTH B arMmo-
cepy H pHIXABlE OTNOXKEHHA. B CBA3H ¢ 9THM CMeUIEHHbE BHH3 IO CKJOHY BTODHYHEIE
opeoJsibl H NMOTOKH paccesnis H aHOMaJliH, OGpa30BaBIIHECs 3a CYeT AesiTeJbHOCTH
wesoBeKa, B GOJbIUMHCTBE CAyYaeB He MOrYT CO3JaTh YCTOHUHBLIE aHOMaJbHHE KOH-
HeHTPaLHH NapoB PTYTH.

B pesyabTaTe Hcc/leaoBaHMi NOC/TEAHNX JIET yAaJoCh YCTAHOBHTD:

~- Haj PTYTHBHIMH 3aJiXKaM# H PTYTOHOCHHIMH 30HAMH 33 CYeT BO3rOHKH, NpPO-
RexoAanledl npH JIOGHIX TemuepaTypax 3eMHOli MOBEPXHOCTH, 06pasylOTCA rasoBhe
opeosil paccesikf PTYTH. [HIepreHHnle NpPOLECCH YCHAHBAIOT HepexoX PTYTH H3
TBEpPAOrC COCTOSIHHA B NapooGpasnoe, YTO NPHBOAHT K (FOPMHDOBaHHIO GoJee HHTEH-
GHBHBIX Ia30BHIX OPCOJIOB PACCESHHA PTYTH;

— rasoshie Cpeosnl PTYTH 06pa3yioTcs Halk PYAHBIMH 3ajexamu H He colCcTBeH-
HO PTYTHHIX MECTOPOXK/JeHHH, TaK KaK B Opeo/iaX MHOTHX 3IHIAOIEHHBIX MECTOPOXAeHHil
copepxanne pryta B 5—1000 pas GoJblue, yeM B FOPHBIX NOPOAAX;

~—— KOJIHYECTBO PTYTH, lcpexoasinel 3 TsepAofl ¢asst B rasoBylo, 3aBUCHT OT
TeMnepatypsl, GOpML HaXOXKAEHHA PTYTH H KOHLEHTpPAlHH ee B TBepaol dase, mio-
WARH PYAHBIX TEM H JUTOXHMHYECKHX 2HOMA&JuHl Ha MOBEPXHOCTH, a TaKie YCJOBHH
OTKPLITOCTH W/IH 3aKPHITOCTH J0BEPXHOCTH NO OTHOLIEHHIO K aTMocdepe.
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Ycaosus NPHMEHEHHUS TEOXHUMHUCCKHX METOAOB NMOUCKOB

TeoxuMHueCKHe METOABl 1IOHCKOB PYAHBIX MECTOPOXMACHH{ NPHMEHAIOTCS Ha BCex
CTaflUAX TeoJOoropas3Be/iouHbIx paGor. Buan n Macwrabbl reoXHMHYECKHX TNOHCKOB,
a Takxe OCOGEHHOCTH HMX COUETaHHH C JAPYTHMH TreoJloropaspelounniMH paloTamu
ONpeAe/sioTcs CTENEHbIO T'eOJOTHYECKOR M TeOXHMHYECKOH H3YHeHHOCTH TEepPHTOPHH,
€8 TIeOJIOTHYECKMMH H JAHAIAPTHO-FE€OXHMHYCCKHMH YCIAOBHAMH H JO/KHLL HAXo-
AHTBCS B CTPOrOM COOTBETCTBUHM ¢ MeToAHYECKHMM YKa3aHHUAMH O NPOBEAEHHH reo-
Joropassefouisix pabor no crapuam Munucrepcra reosornn CCCP (1975 r).

ITo reosorayeckoMy CTPOEHHIO H JIaHAWAQTHO-TEOXHMHUECKHM OcOGeHHOCTSM
B CCCP BuAe/sIcT TPH OCHOBHBIX THIIa PErlOHOB reOXHMHRECKHX NONCKOB.

I. TopHOCKNaA4YaThHe PErHOHH C NOKPOBOM COBPEeMEHHHX
poixabx o6pasovaHHil NPEUMYIMECTBEHHO SM0BHO-JeN0BRANL
Horo resesanca. [Jad Takux peruoHoB, saHuMmaiounx okono 30 Y% TeppHTOpHH
CCCP, xapaxrepeH pacujeHeHHHfI penbed ¢ npeobiasaHHeM TPaHCIJIOBHAABHHX
AanAWAadTOB (CHALHO PACYJEHEHHbIH MEJKOCONOYHHK, GeAeH, Topsl M T.1.). Pexe
BCTpeYalTcsl pacy/eHeHHbe BO3BBLIIIEHHOCTH, B KOTOPHIX IUIOCKHE IIOBEPXHOCTH —=
9JI0BHA/IbHbIE 9j1eMelTapHble JaHAmAa(TH YEpPeAYIOTCA €O CKJIOHAMH — TPaHCH/IIOBHs
JbHHIMH H 9JI0BHAJbHO-aKKYMYJATUBHLIMH, OOGDbeKTAMH IOHCKOB ABJSIOTCS IHL0TeH-
Hele H 0CaloyHO-MeTaMopdoreHHbHe MeCTOPOXKAEHHS, B OCHOBHOM BrlBeAeHHble Hefi-
CTBHEM TEKTOHHYECKHX H JeHYJAlUMOHHBIX TMpOIECCOB Ha MOBepXHOCTb. Bropuunne
OpeoJitl H TOTOKH paccesiiHs MEeCTOPOXKAEHHI] B 9THX YCJIOBHSX OJHOBPEMEHHO MOrYT
NpOSBJATLCS B COBPEMEHHBIX DPHIXJBIX O6pa3oBaHHsX (S/I0BHO-IE/IOBHH, aJJlOBHH),
NOBEPXHOCTHBLIX H [IOJ3eMHLIX BOA2X, ra3ax, a TaK:Ke B PacTeHHsX. B ropisix, akrusno
JNEeHyAHPYCMbIX pafioHAaX 9TOro THNA NPEHMYMIECTBEHHO M HOCTaTOYHO 3QeKTHBHO
NPHMEHSIOTCA JIHTOXHMHYECKHEe METOAHl [OMCKOB. B pajfonax ryMuaHof 30HH NpH
3aMedJieHHOl JeHYJalUBH HX HHOrZa Lenecoo6pasHo coYeTaTb ¢ THAPOXHMHYECKHMH
u GHoreoxuMitieckHMH MeTtojami. Taxoe KOMINIEKCHPOBaHHe METOAOB lesecooGpasHo
TAKXe Ha yyacTKax Da3BHTHS 3aKPLITHX H IOJY3aKPHITHIX OPEOJIOB, @ TaKxe NpH
MOHCKAX MECTOPOIKAGHHHA B HHKHHX YacTAX CKJIOHOB H Ha JAHE KOJHH.

II. PernoHn npeuMYuUecTBeHHOTO Pa3BHTHA MOMHUKNX TOJI
0CaJZOUYHB X 'OPHHX NOPOX c ray6orosajeralomuM KPHCTAAMH-
YecCKHM dynmamenToM Peabed TaKnX pPerHoHOB, 3aHHMAIOIIHX HPHMEPHO
b7 % reppuropun CCCP, caalo pacuieHen, ¢ npeobaasaHneM aKKyMYJAATHBHHX GoOpM,
XapakTepHnl NJIOCKHe H c1alo BoJHHCThie pasuuubl. [IpeoGnanaior naockne nosepx-
HOGTH M OWeHb I0JIOTHE CKJOHH — 3JIOBHaJbHLE JaHAmadTe. Pexe Halmonaorcs
pacuJieHeHHble BO3BLULEHHOCTH, I'1aBlbie OOBEKTH FEOXHMHUYECKHX NOHCKOB B TaKHMX
perHoHax — noJiorosajeraioiye OCaJOYHLEe MECTOPOXKJACHHS B MOIUHHIX (COTHH-TH-
CSIYH METPOB) TOJILEX IOPOA BEpXlEro CTPYKTYPHOro spyca. Bropuunble ocraTouHbie
OpeoJill H MeXaHHUeCKHe MOTOKM PAaCCesiHHs JHAOTEHHLIX MeCTOPOXKJEHHH Ha MOBepX-
HOCTH B STHX YCJOSHAX, KaK NPABHJAO, He NPOABIAIOTCA. I'€0XHMHUYECKHE [OMCKH
9K30T€HHBIX (MepBHYHOOCAJOYHEIX) MECTOPOMKIEHHA MOMXKHO NPOBOANTH NyTeM THApO-
XHMHYECKOTO ONpoGOBaHHA HCKYCCTBEHHO BCKPHIBAEMBIX TYGOKHX TIOA3EMHEIX BOJX
(N0 THADOXHMHYECKHM OpeoJiaM H NOTOKaM pACCesiHHsi) B COYETAHHH C JIHTOXMMHUE-
CKHM onpoGoBaHHeM KepHa CKBaXHH. Moxer GbiTh nenecooOpasHBIM TakxKe NpHMeHe-
HHE NOHCKOB 110 PeuHbIM MOTOKaM paccesHns B HAPO- B GHOreoXHMHYECKOM BapHaHTaX.

INII. CxknapuaTie 3@KPHITHE PErHOHH AKKYMYJASSITHBHO-AEHY~
JaUHOHHBIX PaBHHH ¢ YE€XJNOM &JJOXTOHHHX (la/lbHENpPHHOC-

41



R B X) oTnoxeHHdi MowHocTbio Ao 500 M. Taxwe pernounl sanumaior okoso 13 %
repputopun CCCP. JlavamadThl TakuX perHoHoB aHajoruudnl Il THny peronos.
O6bexkTaMH NOHCKOB SBJASIOTCS SHAOrEHHBIE H OCAJOYHO-METAMOP(QOreHHHE MeCTO-
pONJeHHR B TNOPOAAX CKAAAYATOr0 OCHOBAUMA, & HHOIAA H OCA{OYHbIE (B 4aCTHOCTH,
pOCCHINIHbIE) MECTOpOXK/eHHs B mopoaax uexsa. Peruons! paccmarpusaeMoro THRA
Oo0OLIYHO NPHYpPOUYEHbl K KPACBHIM 4aCTAM 0JaT¢opM, XOTH HHOIA3Z OHH pacnoJjara-
I0TCA ¥ BHYTPH FODHO-CKJa44aThX pafioHoB. Pa3BHTHE BTOPHYHBIX OCTATOYHBIX OPE0JIOB
H MEXaHWYeCKHX MOTOKOB paccesHHs Ha NOBEPXHOCTH B TaKHX CJAY4HasX OrpaHuueHo
MCCTOPOXACHHAMH, 3aJ/eraloiiiMH B BepXH#X TOPH3OHTAX OCAZOYHOrO HexJa. B no-
ROOHBIX pafioHax MoryT OpiTh NPHMEHEHB METOJ MOHCKOB 10 BTOPHUHBIM HAAOXKEHHLIM
opeojiaM paccesiHHfl (NpH MOGIHOCTH ocajouHoro wexsna po 100 M, uHoraa H Gosee),
a TaKkKe aTMOXMMMUECKHRA MaH IJYGHHHBIA JAuTOXHMHYecKHH H THAPOXHMHYECKHIH,
nubo coveranne 3THX metoauB. [Ipu ueboabmoli (okono 20—30 M, unoraa Gosee)
MOULHOCTH AJWIOSTOHHBIX OTJCIKeHHH B pafioHax ApPHAHOrO KAHMAaTa BO3MOXKHO NpH-
MeHenHe GHOreOXHMHYECKOTO MeTOAa MOHCKOB,

Bo Bcex cayuasx reoxiMHYeCKHM INIOHCKAM JAOJNHH NPeAIIeCTBOBAThL MpeaBa-
pUTeNIbHBIE TeOJIOro-renXiMHuYecKre H reodusHyeckHe HCC/EAOBAHHA PHIXJIOrO NMOKPOBa
H CTPYKTYPBH KPUCTANTHYIECKOTC (dyHAaMENTa TaKHX PErHOHOB



CNELHAJIDHAS YACTD

NMPOEKTHPOBAHHE H OPTAHHU3ALUS TEOXHMHYECKHX PABOT

§ 1. Teoxumuuyeckue pa6oThl MOXHO NPOEKTHPOBATh KaK B KOMILIEKCE C IPYTHMR
BHJaMH paGoT, TaK H CaMOCTOATENbHO, HO B CTPOrOM COOTBETCTBHH C YTBEpPK ACHHBIMH
MunucrepctsoM reosorun CCCP NHpeKTHBHBIMH. YKa3aHHAMH O NMPOBeAEHHH TreoJioro-
pasBefOUHBIX pabor no craAuaM. [eoxXMMHUecKHe TOHCKH OCYIIECTBJSIOTCH OTPHIOM
B coctaBe HauaJibHHKa OTpsija (Crapiuero reojiora). reofiord, CTapulero TeXHHKa-reo-
JOra, TeXHHKa-reojiora 1 paGouux.

§ 2. OCHOBHBIM JOKYMEHTOM HAa NPOH3BOACTBO TEOXHMHYECKHX DaboT ABAsieTcs
NPOCKT, KOTOPHI COCTABJSIOT B COOTBETCTBHH ¢ TeOJIOTHYECKHM 3afanHeM H Tpelfopa-
HHSAMH HacTOsllell HHCTPYKUHH, a TakKe APYIHX NOKYMEHTOB, DErJaMeHTHPYIOmHX
NPOH3BOACTBO Teo0JioropasBefnyHux padoT B oTpaci.

Teorpato-9KOHOMHYECKYIO, TeOJIOTHUECKYI0 M THADOreoJOTHYECKYI0 XapaKTepH-
cTHKH pafioHa pa6or, naHImadTHO-reOXHMHUGCKHE H METaJJOreHHUeCKHe ero 0co-
GennocTH, a Taxike CTeneHb IeOXHMHYecKOH H3ydennocTH pafiona pabGoT npHBOAAT
B ofwel yacTH npoekta B o6beMax, JOCTATOYHBIX AJSl HANPaBJEHHA H OPraHH3amHH
reoxumudeckux paGor. B cneumanbHol uyacTH npoekTa AOJIKHBL OBITH OCBELIEHH
crenylollHe BONPOCH:

1) uenb H 3ajlauH NPOEKTHPYEMBIX TeoXHMHnueckHx pator;

2) BHGOp reOXHMHYECKHX METOAOB MOHCKOB, YCJIOBHA KOMIIEKCHPOBaHHSA pas-
JUUHBIX TIeOXHMHYECKHX METOAOB IIOMCKOB MexAy CO0Of H ¢ APYrHMH BHAAMH
reoJoropasBefoUHbIX pagor;

3) oGocHosauHe Maciurafa MOHCKOB (IJIOTHOCTH CETH), METOAHKH OTOOpa H
06paBoTKH reoxiMHYecknx npco;

4) o60CHOBaHHE METOAHK AHAJMTHYECKHX pabOT ¢ VKasaHHEM YYBCTBHTEJbHOCTR
fl TOUHOCTH Onpeie/eHHst CONepKaHHI KAXAOr0 XHMHUECKOrO 3JEMEHTa;

5) reoJsoruueckoe H TEXHHKO-3KOHOMHMYeckoe o6GocHOBaHHe O0OBEMOB IMOJEBHIX,
aHANMTHYECKHX M KaMepasbHuXx paloT, ocofoe BHHMAaHHe NOKHO OHITh OOpauleHo
na BuGop nanGojiee HHPOPMATHBHLIX TEOXHMHYECKHX [1aPAMETPOB H METOAHKY HX
pacuera, BO3MOXNOCTb npumenenHss OBM u jpyrux cnocoGoB YCKOPEHMS H aBTO-
MaTH3auun 06paGoTKH reoXHMHYECKIX MATEPHAJIOB:

6) opramHMaanusi NONeBHX, aHAJHTHYECKHX H KaMepaabHbiX paGoT, BkJaioyas o6o-
CHOBaHHE BblIeNeHNsl NpeAno.araeMblX NPOM3BOACTBEHHBIX n0/pasfieNlennii, pailoHoB
H y4acTKOB pafoT, MecT paclojoxenns snabopaTopuil, crioco6oB H 06BEMOB TpaHC-
TIOPTHPOBKH JiIOHeH H TPY3OB, KaJNeHAAPHOro NJaHa paGoT H MeponpusiTHil N0 TEXHHKE
Ge3onacHOCTH;

7) nmorpeGHocTh B anmapatype M OGOpYROBaHHH, CIEUHANLHHIX peakTHBaX H
MarTepuanax;

8) couzepikamye OTYETHHIX MATePHAJOB C YKA3aHHEM CPOKOB HX HCNOJHEHHS,

TIpon3BOACTBEHHO-TEXHHYECKAs YaCTh NMPOEKTa AOJIKHA COJePXaTh AOCTATOUHLIE
A5l pacyeTa CMeT JAHHBE M CJAYXKHTb OCHOBHLIM PYKOBOJACTBOM MJISl HCHOJHRTENER
NpH NPOH3BOACTBE paborT.

§ 3. Meroauka NpPOEKTHPyeMBIX FeOXHMHYECkHX pPabOT JOJ/IKHA COOTBETCTBOBATS
HacTosleil MHCTPYKIMH H YYHTHIBATH HeJH H YCHOBHS paboT, a Takke OMHT Ipc-
ABNYUUIX HCCAELOBAHIN MO pe3ysnbTaTaM H3YYeHHA JIHTEPAaTYPHHIX H (OHAOBHIX Ma-
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TePHAJIOB TIO AAHHOMY D2HOHY WJH CMEXHHM € HHM € AHAJOTHYHEIM TeOJOrHIecKHM
CTpoeHHeM, MeTajjorenHell B JaHAWA(THO reOXHIMHICCKHMH YCJIOBHSAMH,

§ 4. llposenenuio BCex BHAOB IVIOWAAHBIX TEOXHMHYECKHX PaBoT B obssatelih-
HOM MOpSIAXE AOJ/UKHO NMpEAIIeCTBOBaTH paHOHHPOBAHHE NO YCJAOBHAM NPOH3BOLCTEA
reoxumuueckux paCoT Ha OCHOBe YYera reoJioro-reOXHMHYECKHX, METaJ IOreHHUeCKHX
# NaHauwadTHO-reOXHMHYECKHX OCOGEHHOCTeH NOWALH TPOEKTHPYEMBIX paGoT, a Tak-
Ke ee reoXHMHIeCKON H3yYeHHOCTH.

§ 5. Ilpn HeoGxomumocTw mpoekToM paboT NPeAyCMATPHBAETCHA NPOH3BOACTBO
ONBITHO-METO/HYECKHX HCCJeMOBaHHA B 00beMaX, AOCTATOYHHIX MJIA YTOYHEHHS MeTO-
ARHKH NJIOIIARHBIX reoxumuuecknx paGor. Llesbro OneITHO-MeTOAHYECKUX PaGOT RO/~
uo OLiThb BHIIBJCHHE TCOXHMHUYECKH H SKOHOMHMUECKH HaHGosee 3(QeKTHBHHIX BUAOH
TCOXHMHUECKHX DPalOT HJIM HX KOMIVIEKCOB A/ JAQHHOrO pafioHa H OTAENbHHIX €ro
Y4acCTKOB, Da3JIMUAIOUIHXCA CEOJOTHUECKHMHE H JIaHAWA(THO-TeOXHMHYECKHMH ocobeu-
HOCTAMH, a TaKxXe MoJyueHde ONBLITHBIX AAHHLIX O UeNecoOBPasHBIX HalpaBACHUAX
BOUCKOBHIX mnpoduJiell, onTumaNbHOll rayOHHE H ciocoGe oT6opa reOXHMHUECKHX POG.
TMpu npoekTHpoBalHi JOJMHB YUHTHIBATBCS TPEGOBAHHS K COMEPIKAHHIO OMBITHO-
MeTOAHYeCKNX PpaboT, NpeayCMOTPeHHbIE CMEUHANLHBIMH pa3fieNaMi Hacrosutelf uH-
CTPYKUHH 10 KaXAOMY BHAY reoXuMnueckux paGor.

§ 6. He nonyckaerca npoexTHpOBaHHe TeOXHMHUYECKHX NOHCKOB B Maciuitabax
Bosniee MesKHX, 4eM MacwTaGHl NPOBOAUMEIX € HIMH OAHOBPEMEHHO HWJH paHee NpoBe-
ACHHBIX TEOJIOrHMECKHX CHEMOK H MONCKOB Ha TOH Xe MJOLLaLH.

§ 7. B cnoxHBIX YCAOBHAX MaciuTal reoXHMHYECKHX paGOT MOXKeT RPOeKTHPO-
BaTbC KpynHee Maciitala GPOBOAHMHX OJXHOBPEMEHHO reoJIOTOCBHEMOYHBIX HJIH 10-
HCKOBHIX paGoT, HO B npejesax MaciiTaGoB, AONYCKaeMbIX HJA JAaHHON MOACTALHH
{cranuu) yTBepxIAeHHHMEB MunncrepctBoM reonoruy CCCP meropnuecknMu ykasa-
HHAMH, H ¢ pacueToM ofecrneueHHs 3aBEpIIEHHS FeOXHMHYECKHX paloOT RO OKOHYA-
HRS APYrHX paGoT COOTBETCTBYIOLlel MOACTAAKH (CTAJHH) reoJIOropassesouHoro npo-
necea.

§ 8. IpoekripoBanue # npoBefieHHe MIOMAAHBIX reoX{MHYeCKHX paboT, omepe-
KAOUWHX Ha OAHY W GoJiee MOACTANHIO IEOJNOFHYECKYIO CBEMKY COOTBETCTBYIOULCrO
maciraba, He gOnycKaeTcs.

§ 9. Ha noacraann perveHaneHbix reodusndeckux pabor macuiraGa 1:200 000
uesiecoo6pasHo NPOEKTHPOBATH reOXHMHYeCKHe pPaGOTH ANS BHIABAEHHS DErHoHaJb-
HBIX TEOJIOTHYECKHX CTPYKTYP M mojyyeHHe ux oOwedl reoXMMHYECKOfi XapaKTepHCTH-
KA C NeJbl0 MOBHINEHHA JAOCTOBEPHOCTH TFeOJOTHUECKOA HHTepnpeTanmun reodHanye-
CKuX MaTtepHanoB. [/ 5TOro MOIKET MPHMEHAThCS PasiHuHoe FeoXHMHYecKoe onpoGo-
sanHe, HO B GOJbIIHHCTBE cCayuaeB HanGoNee 9(eKTHBHLIM OKA3bIBaeTCs TMpPOBe-
AeHHe JHTOXHUMHUECKHX TOHCKOB MO MOTOKAM N BTOPHYHLIM OpeoNaM DPacCesiHHA, a
HHOrK@ TaKKe aTMO- W FHAPOXHMHUECKHX MOHCKOB.

§ 10. B caywasx, ecniu nawHasi MOACTaAMs reoOJOropas3sefiloYHOro mpolecca Mpo-
eKTHPYeTCS Ha HEeCKOJbKO CE30HOB, reOXHMHMUECKHe paGoThl CleAyeT MPOEKTHPOBATH
8 MakcHMasjbHOM o6beMe Ha mepBHIi ce30H mpW ycnoBnH obecnedeHHs TecHoft HX
YBAI3KH C IeOJIOTHUeCKHMH HabmofaenuamH, [eoxHMHUEGCKHMe MOMCKH MO MOTOKAaM pac-
cesiHHA [eJlecoO6Pa3HO NP STOM COUETATh CO UHLIHXOBHIM ompoloBanmeM, a THAPO-
XHMHUECKHE — C T'HAPOreoJIOrHYeCKHMH CHEMKAMH COOTBETCTBYIOIIero Mactirtala.

§ 11. lna upepmapurensHON NWPOBepKH W OQUEHKH BLISBJEHHBIX MEPCNEKTHBHHIX
reOXHMHUYECKHX aHOMaJnR npoekToM paGoT MO/KHB GBITH NMpeAiycMOTpeHs HeobXxo-
AuMBle OGBEKTH MNOBEPXHOCTHHIX IOPHBIX BHPaGoTOK (KaHaBH, Melxkue WypH o
gerny6oxne Gyposme CcKBaxHHW). IIpoxoaka TsXeJHIX TOpHBIX BHpaboTOK Gy-
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POBBLIX CKBaXHH AN TNPOBEPKH TeOXHMHYECKHX aHOMaJHil, Kak NpPaBHJ0, MOXeT
IPOEKTHPOBATLCH TONLKO HAYHHAsl C MOACTAAHH [IOHCKOBO-OLEHOYHHX paGotr. Otcryn-
JleHHe OT 3TOTO MPaBHJA B OCOGHIX CAyYafiX AOMYCKAETCS TOJIbKO C paspelleHHs KOM-
neTeUTHHX oprarusanuit Munncrepersa reosorun CCCP.

§ 12. B 3aBHCHMOCTH OT OXKHRAeMOro THNA OpYAEHEHHA ANA MPOBEPKH BHISIBJEH-
HHX aHOMAJHN MpPOEKTOM NpefycMaTpPHBAETCS ONpedesieHHas IOCJACLOBATENILHOCTD
paGoT ¢ YueroM KOHKDETHHIX TeOJIOTHYECKHX H JAHAWA(THO-PEOXHMHUYECKHX Y0~
BIlfi pafioHa.

Ona Boinenenusn HauGosee NEPCNEKTHBHEIX TeOXHMHYECKHX aHOMaJuil peKoMeH-
Ayercs cjejyiomtuit nopsaok paGor:

1) reosornveckoe ¥ JAaHAMA(THO-TEOXMMNYECKO@ H3YuCHHE YYaCTKa BHISIBJEH-
HOfl aHOMAJIHH;

2) pacueT napaMeTpoB BLIABJACHHBLIX TeOXHMHYECKHX aHOMaauft Ans ycranosJe-
HHS HX HHTEHCHBHOCTH, Pa3MePOB H CTPOEHHS;

3) uHTepupeTalHs NOJYYSHHBIX DE3YJAbTATOB AJS OUCGHKH BO3MOXMHLIX NPOrHO3-
HBLIX peCypcoB OpYAeHEHHS, OGYCJOBHBIIEIrO HANUHYIO IeOXHMHUYECKYID aHOMAJHIO;

4) BekpbITHE NPEANOJAracMOro OpyAEHEHHS WJIH ero MepBHYHHIX OPeOJIOB NOBepX-
HOCTHBIMY TOPHBIMH BHIP2GOTK2MH.

§ 13. F'eoxumuyeckne paboTH ROMKHB NPOGKTHPOBATLCS TAKHM 06pasoM, 4ToGbl
Bech LHKJ paloT, BKJOYas MPOBEPKY TeOXHMWYECKHX aHOMaJHH NOBEPXHOCTHBIMH
ropHEIMH BHpa6oTKaM#, OHJ 3aBeplieH B MHHHMAaJbHO KODOTKHfl CPOK B Ty Xe HOA-
CTafiRI0 TeoJIoTOPa3BelovHoOro npouecca, 4ToSe K MOMEHTY COCTaBJeHHS MPOEKTOB
Ha CJEAYIOUYI0 NMOACTaNHI0 Ghijla ofecnmeveHa OCHOBa AJIS BhLIGOpA NEPCHEKTHBHBIX
miouwafgell AaA NMOCTaHOBKH Ha HHX Oosee jAeTanbHbIX pabot. IlpoBeneHHe reoxHMu-
4eCKHX paGoT MeTaJbHOCTH nociefyioutet MOACTAAHH A/IA OLEHKH BHIAABJEHHHX reo-
XHMHYECKHX aHOMaJHA JONyCTHMO TOJBKO HOC/He 3aBepUleHHs NpeABapHTENbHOI
OLGHKH TaKHX aHOManHil Ha Bcell TeppHTOPHH paGOT H MOMKeT NpPeAyCMaTpHBAThCH
[IPOEKTOM JHUIL pH ofecriedeHHH 3TOr0 YCJIOBHSA.

§ 14. Ilpoextnpyemoe tonorpado-reosesnueckoe obecneueHHe reoXHMHYECKHX
paGoT ZO/KHO NMpelycMaTPHBATh COXpaHeHHe Ha MECTHOCTH TOYEK NPHBS3KH npodu-
Jeil re0OXHMHYECKOro onpoGOBAHKS HA AJINTEJbHBII CPOK.

[Ipn KOMIIEKCHPOBaHMH TeOXHMHYECKHX H TeodusuueckHx pabor uenecooGpasHo
uX NpopefeHue MO oXHONl H TOH e ceTw HabaiOAeHHH, UMea B BHAY mocieayollee
COMOCTAB/IEHHE MOJyYaeMBX Pe3yJhTaTOB, a TakKe HCNONH30BAHHE OXHAMN(AH pa3bu-
saemoft TonorpadHuecKoi CeTH AJS HeCKOJbKHX BHLOB palor.

§ 15. IocaenoBaTeqLHOCTL NPOBEAEHHS TeOXHMHYECKHX M reodusHueckux pabot
NPH UX KOMIJIEKCHDOBAHWH 3aBHCHT OT YCJAOBHfi paGoT H reoJIOrHYeCKOr0 CTPOeHHs
uccaeayemoro yuactka. OGeidHO npH MeaxoMacuwiTa0HHX paborax B IepBYIO ouepelb
NPOBOJSATCA a3pOreopH3HUECKHE H a3POreOXHMHVECKHe TOHCKH, a 3aTeM pPerHoHajb-
Hble JHUTOXHMHYECKHe IIOHCKH MO0 MOToKam paccesnus, [Ipn Gonee meranbHHX paGo-
Tax reodu3HUECKMe METOAB Yallle HCNOJb3YIOTCH AJs ONpeNeNieHHst PYAOKOHTPOJHPY-
IOIHX CTPYKTYP CKPHITOrO OPYAEHEHUS, NpAMHeE IPH3HAKH KOTOPOIO (NepBHYHBIC
OpEOJIbl) YCTAHABMNBAIOTCH TEOXHMHUECKHMH METOAAMH,

§ 16. dna uHrepnpeTaliHH BLISIBAAEMBIX ICOXHMHUYECKHX aHOMAaJMi gacTo GeiBaer
HeJIOCTATOYHO CBeAeHuH, NMOJyYaeMBIX NPH FeOJIONHYECKONl chbeMKe, MOITOMY B IPOEKs
Te CJAeAyeT NpeAyCMOTPETb CHellHalbHbie eONOTHYEcKHe H MHHEPaJoro-reoXHMHuue«
ckHe paboTel, HEOGXONHMEE JiJI1 BCECTOPOHHER OWEHKH reoJIoro-CTPYKTYPHOTO MOJIG-
KeHus H BeleCTBEHHOrO COCTaBa FeOXHMHUECKHX anoMaauil (opeosos).

§ 17. Tlpu cocrasieHun npoekTa paGor HEOGXOAHMO HMETb B BHAY Ienecool-
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PasHOCTH OPTaHH3AINH NPN 3HAYNTENLHBIX OObeMax reoxuMmuecknx pabor camocTto-
ATEJNBLHLIX TEOXHMHYECKHX o1psiaoB n napriit, Opranusaunsi nojesofi cmekrpasbHON
naGopatopuu nenrecoobGpasHa npu rogoBoM o6weMe pabor cewite 25 000 npo6, paGo-
Te B YAAaJeHHLIX H TPYAHOJOCTYNHHIX PaifoHax, a Takxe NPH NPoBeJEHHH TyOHHHBIX
reOXHMHYECKIIX TONCKOB B coueTaHH# ¢ OypoBbiMH paGoTaMu, Koraa Tpebyercss oco-
GeHHO onepaTHBHOE INOJYUeHHe pe3yabTatoB. [IpH HEKOTOPHLIX OCOGHIX YCJOBHAX
(H3ydeHHe HaJOMEHHHIX H PHAPOXHMHYECKHX OpeoJioB, Heolxomumocts oforamenns
npo6 M T. 1.} NoJeBHe aHaJATHYecKHe JabopaTopuH HeoOGXOAHMBI NPH JIOGHIX 06be-
max paGor.

§ 18. Ananusnl reoxuMHueckHX npo6 H HpcABAplTE/bHYI0 06paloTKy peayabTa-
TOB HeOGXOAHMO NMPOROAHTL B Npolecce NPOH3BOACTBA INOHCKOB C Lesblo olecneye-
HIifl OnepaTHBHOl KOPPEKTHPOBKH HANpaBJeHHA U OGBEMOB KAK IeOXHMHYECKHX, TakK
W JAPYTHX BHIOB reoJIOropasselOvHHIX paboT, a Takxe CKopefimell OlIEHKH PpyRo-
HOCHOCTH TVIONLA/H TNIOHCKOB.

TPEBOBAHHSA K CONEP)XAHHIO TEOXUMHUUYECKUX PAEOT
Nno CTAAHAM TEOJIOTOPA3BEJOYHOI'O OPOILECCA

§ 19. TpeGopanust K COAEPIKAHHIO TEOXHMHUECKHX PaboT ONPERENAIOTCA HX Mec-
TOM B PalHOHAJNBHOM KOMILIEKCe reoJioropassefoudbix pabor. [as Raxaoft crannm
reoJIoropasBe/loYHOr0 TIPOLECCa Ha OCHOBE Y4eTa pe3yssTaToB NPOrHO3HO-MeTaJuio-
TEHUUYECKUX HCCAeJOBARUMN, KOUKPETHOLO THIA N3BECTHLIX HJIH NUPEANOJAraeMblX pyA-
HbHIX OOBEKTOB, TEOJOTHYUECKOI'O CTPOEHHS H JlaHAIadTHO-TEOXHMHUECKHX YCNOBHIl
BHIGHPAETC ONTHMAJIBHBIN KOMIJIEKC TCOXHMHYECKHX H APYFHX METOAOB reoJoropas-
BEAOYHHIX DaGoT, obecneuHBAIOUIHX BHITOJNHECHHEe 3a]ay ONPEAEJEHHOH CTANHH reo-
Joropaspefioudoro mnpouecca, Ha Bcex cTaausix pasBelKH CTelneHb HCAOJb30BAHHS
PeOXHMHYECKHX METOLOB OmpejensieTcs B OCHOBHOM HX HHOODMAaTHBHOCTBIO AJ1% KOH-
KpeTHoro oGbekra passenkd. I[Ipu 3TOM cltexyer HMeTh B BUAY, YTO, KaK NPaBHJoO,
SKOHOMHYECKH ONPaBAAHO NpPKMACHHE TeOXHMYYECKHX METOROB BO BCeX CJyYasx,
KOraa Gaaroiaps 3TOMy MoOXeT ObiTh ZOCTHTHYTO COKpalleHHe oGbheMa LOPOTOCTOS-
IUX FOPHBIX BHIPaloTOK I GYPOBBIX CKBAXKHH.

Onpenenenye CONEPXKAHH A TEOXMMHYECKHX paboT AN KamAoOH cTaaun H noa-
CTaflHi Teodioropa3Be/loVHOro Npouecca NPOH3BOAHTCH B COOTBETCTBHH C TpeGoBaHuA-
MH u pexoMeinaunaMu § 20—38 nacrosiumiedl HHCTPYKUHH,

§ 200 Ha cranun «PerHoHajbHble reoJlorocheMoynbe H reotdusuveckne paboThi»
JOJIFHA GHITh nosivieHa o6Ina g reoXHMHYecKasi XapakTepHCTHKa tepputopud. Ha atoit
Je CTanH| BHINOJHAETCA PaHOHHPOBAaHHE TEPPWTOPHH NO YCJOBHSIM NPOBENEHHS Teo-
XHMHYECKHX MOHCKOB € VYETOM JanmmadTHO-reOXHMHUECKHX W Feosoro-reomopdoio-
THYECKHX KDHTCPHEB, YTOUHSIIOTCH METONHYECKHe NMpPHEMH H onpejensiorcs Haubosee
spdekTHRREE IS NAHBOR TEPPHTOPHH METOAB TEOXHMHYECKHX nowuckoB. [aBHOM
11e/bI0 TEOXHMHYECKHX DPAbOT Ha STON CTalHH ABJASETCS BLIAEJEHHE NepCIeKTHBHEIX
maowanelt ¢ 0693aTeAbHON KOJHYECTREHHON OUENKON NPOTHO3HBIX pecypcoB (Kartero-
puv Py v P3) ans NMOCTaHOBKH TMOHCKOBHLIX paGoT NOCJACAYIOWHX CTaiM# reosioro-
paspejoylore mpoluecca.

§ 21. Ha noacraaun «PernonansHuie reodunsnueckue pabotw macmraba
1:200 000> pekoMeHnAyeTcss A7s YyCNelIHOTO peuleHHs 334434y eoJOTHUECKOH HHTep-
nperauny reousHYECKHX MAUHBIX NPOH3BOAHTH JHTOXHMHUeckoe onpoGosaHue rop-
HBIX NOPOJ Ha yudcTKax reoduanueckux anomaanil. BoamoxHoe B 3TOM cayuae ycra-
HOBJIEHHE TEOXHMHYECKHX NOHCKOBBIX TIPH3HAKOB MECTOPMKAEHHH MOJIe3HBIX HCKONa-
eMbIX MOXET MMeTb BaXKHOoe sHaueHHe AJA HAUPaBJeHHA BCeX HOCAEAYIOWHX paGoT.
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§ 22. Ha noacrapun «PerHoHaibHaa reONOTHYECKAas, CheMKa Macurrada
1:200000 ¢ cocraB/ienHeM perHOHAJNbHHIX NJIOMAAHBIX KapT», & TakKxXe IpH reoso-
FHYeCKOM [AOH3YYeHHH paHee 3aKapTHpOBaHHBIX B MacmirtaCe 1:200000 naomazeii
fipMMeHeHHe TeOXIMHYECKHX MeTONOB, KaKk 3TO H NPEAyCMaTDHBACTCH YTBEpXKACHHBI-
mu MunncrepcrsoM reosiornn CCCP MeToaHYeCKHMH YKA3aHHSIMH, AOJKHO HMEThb
OCHOBHBIMH LeJISAMH PAcUIH(POBKY TIeOJOrHUECKOro CTPOSHHA TEPPHTOPHH H OCYeCT-
BJIeHHE CONMYTCTBYIOUIHX CBheMKe NMOHCKOBbLIX pabor. [as pelienns 3THX 3ajnay npo-
H3BOASITCH PAHOHHPOBAHHE TEPPHTOPHIH reoNOrHYecKOH CHbeMKH MO YCJOBHAM TeOXHMH-
YeCKHX NOHCKOB Ha Janama{pTHOH OCHOBE H JMTOXHMHUECKHE NOHCKH B Maciutabe
1:200 000, npeAmoYTHTEJLHO HO NOTOKAM pacCesiHHs nyTeM onpoGoBaHHsa aJilIOBH-
a/JbHBIX OTJIOXKEHHIT coBpeMenHol ruapocetd. IIpH HeoOXOAHMOCTH B SaKPHITHIX pai-
OHax MOTYT NPOBOANTBLCH OGWOTEOXHMHYECKHE, aTMOXHMHYECKHE H THAPOXHMHUECKHEe

NIOHCKH TOTO ke Maciuraba.
[lromasanbie JAHTOXHMHYEeCKHe MOWMCcKH macwitaba 1:200 000 no BTOpHUHBIM Ope-

oNiaM PACCEeAHHS] NPOBOAATCS TOABKO HAa TeX WmJIOWAAAX, rie NOHCKH HO NOTOKaM
paccesnnst He 3ddexrusipl, OOmas 3afgava AaHHOH NOACTaAHH — BLIC]EHHE NJO-
wageidl AJsA NOCTAHOBKH NasibHefimiHx GoJiee aeTasbHLIX Te0JAOroCheMOUHLIX, 4 B OT-
JAENbHBIX CAYYAAX H HEMOCPeACTBEHHO TNMOHCKOBHIX palGoT — B NOJHOH Mepe OTHOCHTCA
H K reoxHMH4eckuM paboram. B peaysabrare reoxitMiMecKHX HCCJAefOBaHHil Ha 9Toit
NOACTANMH AOMKHBI ObITh NOJyseHbl BCe HCOOXOAHMbIe AaHHble /I NPOEKTHPOBA-
HUS 4 npOBefleHHa Gosice AeTasbHBIX reoXHMHYECKHX paboT.

B pafionax c¢ 0coGo CJ0XKHHM TeOJOrHYeCKHM CTPOEHHEM METOLMYECKHMH YyKa3a-
HusAMu, yTBepxJeHubiMu Munncrepcrsom reosiorid CCCP, nonyckaercs nposesenie
Ha 3Tofi moAcTaiHH reonoruueckoli cbemkd wacwraba 1:100 000. Ouesuano, uro
3TO OTHOCHTCA H K T'¢OXHMHYECKHM paboTaM, Maciutalbl KOTOPBIX AOMKHB COOTBET-
CTBOBATH MacuiTalaM reoJOrnyeckoil cbheMki,

Ha ocHope aHa/M3a napaMmeTpoBs, BHIAIBJIEHHHIX Ha AaHHON NOACTaZAHH TeOXHMH-
MECKMX aHOMAJIMIl C yyeTOM pe3yJbTATOB APYrHX BHIOB reo/oropasseodHuix pador,
0o6si3aTeNbHOMl ABJASETCS KOJKYeCTBEHHAs OLEHKA INPOTHO3HLIX PecypcoB KaTeropHu
P;, kak pecypcog noTeHINaJbHO MEPCNEKTHBHBIX NJolmlajedl paifloHOB W PYAHHX no-
Aefi, B npejesax KOTOPHIX Ha OCHOBAHHH GNArONPHATHHIX CTPATHrpaHuUECKHX, JHTO-
JOTHYECKHX, TEKTOHHMECKUX NPeANOoChIIOK, BHIRBJIEHHBIX NPH IIPOH3BOACTBE B OLEHH-
BaeMOM paiione reojoruyeckoil cpemku macwrabos | : 200000 u 1:100000, npor-
HO3HO-METa/LIOTeHIYeCKHX, PErHOHaJbHbIX H TeoPHIHYeCKHX HCCAeNOBAHHA BO3IMOXKHO
BMABJEHHe HOBLIX MecTopoxdenufl. [loacuer nporHosHbix pecypcoB kateropuu Ps
NPOU3BOAHTCA COrJIaCHO yKasaHHAM H no Qopmytam § 211 nacroduwiel HHCTpYKuUHMH,

§ 23. FeoxumuueckHe MOHCKH Ha nojacTamuu «[eosornueckas cbemka Macuraba
1:50000 (1:25000) ¢ coctamrieHdeM kpynHomaciuiTaGHbIX Kapr» O6asupyloTcs Ha
pesy/abTaTax TreoXHMINCCKHX paloT npedbiayuicH cragud, B cayuae, ecau TakHe
pa6oTsl He OLIIH BHINOJNHEHB CBOEBPEMCHHO HJIH JKe ObUIH BBIMOJHENbl HAa HEYROBJeT-
BOPHTENLIOM METOAHYECKOM YpOBHe, HeoOxoauumbie (§ 22) Ajnn npoBeACHHS FeOXHMH-
qeckux nouckos Macmiraba 1:50 000 panHuie AOMKHBL OLITL MOJAYYEeHHl B HayabHbil
nepuoj pabor.

B pesy.ibrate pafoT AaHHOM NOACTaAHM YyTBepXjaeuubie MuUNHCTEPCTBOM reo-
gorun CCCP Merojiyeckne yKasaHHsi TpeGyIOT YCTAHOBJACHHA TOHCKOBLIX KpUTepHEB
H BBIIEJIEHHS NEePCNeKTHBHHXN Juomazneil AJs 0CTaHOBKH nolckoBuX pabor. OcHos-
HLIMH TCOXHMHMYECKHMH MeTOAaMM peweHHs 3THX 3alay [0JUKHO ObiTh BLISBJACHHE
BTOPHYHBIX JIHTOXHMHUECKHX OPEOJIOB H HOTOKOB paccefiuus. Pexe Ha AaHHOf nog-
CT2AHH H, KaK NPaBHJO, Ha UrPaHHYEHHBIX IVIOWAAAX MPOBOAATCA JHTOXHMHYCCKHE
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MOMCKH NO NEPBUUHLIM opeoiaM (reoJsoro-reoxnMuueckoe npodHiHpOBaHKE), 8 TaKKe
4TMOXHMMHUYECKHE, GHOreOXHMHYECKHE H THADOXHMHYECKHE TIONCKH JJiIfl  BBIABJIEHHA
CKPHITHIX Ha IAy6HHe DYIHHX MecropoXjieHHf. B onpegeneHHLIX TEONOTHYECKHX H
JNaHAUWAQTHO-TeOXHMHYECKHX YCJOBHAX LeNecooGpasHbl HHOMAA KOMILIeKCHble paboThl
ONHOBPEMEHHO HECKOJBKHMH I'€OXHMHYECKHMH METONaMH.

PexoMeHAYIOTCS CJefyIOUiHe BapHAHTH NPOBENCHHUS [EOXHMHYECKHX MOHCKOB Ha
JlalHOM MOACTaAMH,

1. B ropHbXx 4KTHBHO HeHYAHpyeMHIX DafioHaX, & Takke B cJabo pacu/ieHeH-
HEIX OTKPBITHIX CKJaAYaThiX pafoHaX apHAHOLi 30HEI ¢ MOKPOBOM SJIOBHO-AEJIOBH-
anpunix obpasopaynf (Kasaxcran, IOxumit Ypaa, ropane paiions Cubupd, 3aGafi-
kaabn, JanbHero Bocroxa 1 Cepepo-BocToka) reoxuMHueckHe NOHCKH IPOBOLHT
JUTOXHMHYECKHMH MeTOAaMHu, MyTeM BHABJEHHA BTODHYHBIX OCTATOUHHIX OpeoJIoB,
a TaKxe NOTOKOB DacCesTHHS MECTOPOMKAeHHH.

2. B cna6o pacufieHeHHBIX CKJlagdaThiX pafoHax TyMHAHON 30HH C IOBHIIEHHOM
MOILHOCTBIO 3JIIOBHO-IEJIIOBHANLHEX 006pa30oBafHil JHTOXHMHYECKHe IIOHCKM B Mac-
wrabe 1:50000 crenyer coderats ¢ ruiapoxumuueckHMy nouckamu (Cpennufi Ypaa,
3anapHaa Cubupb H T. 0.).

3. B 3axkpHTHX pafloHaX ¢ NMOKPOBOM PHIXJIHIX aJUVIOXTOHHHIX OTJIOXeHHA MomHO-
croio Ao 100 M (B orpenbHBIXx cayuasx u R0 200 M) Ajst BHISIBJEHHS CKPHITHIX PyA-
HHX MECTOpPOXKJeHHA lenecoofpasHO COYETAHHE JHTOXHMHYECKHX, IHAPOXHMHYECKHX
H aTMOXHMHYECKHX IIOMCKOB IIyTeM BHIfIBJIEHHS BTOPHUHHIX HAJNOMEHHHX JIHTOXHMH-
yeCcKHX (COJeBBIX), TA30BbLIX H GuHOreoxuMuueckux opeosos paccesnus (CeBepHbifi
Kasaxcran, Typraiickmi nporn6, IOxHu#i Ypan, Ykpauuacku® KpucTa/IHUeCKul Mac-
cus, Boponewsckas anrekausa, Kosecknii n-os, IOxnas Kapenus). o navana rec-
XUMHYCCKHX morckoB Macmraba 1: 50000 B raknx pailonax oOs3aTenbHO NpOBEREHHE
CllenyaNbHbX TCOJIOTHYECKHX H reo(M3HuecKHX HCC/eJOBaHHil AAa pafiOHHpOBaHUA
TEPPHTOPHH MO MOLHOCTH DPHIXJIOTO YeXJ2, MepeKpLiBalouiero pyAoHOCHHH cy6erpar.
B 3akpbiThix paiioHax apHAROR 30HH C NOKPOBOM JaJbHENPHHOCHHX OTMOXKEHHH,
He IIPeBHINAOLIEM BO3MOXHYI0 INTyGHHY MNPOHWKHOBEHHS KODHEeBO!l CHCTEMH pacTe-
Hulf, HHOrAa uesnecooGpasHO Ha AaHHON MOACTaAMH INpoBejeHHe OHOTEOXHMHYECKHX
nouckos B MmaciitaGe 1:50000. BeisBneHHbHe Ha NOBEPXHOCTH 4exJa HauGoJsee mep-
CNeKTHBHble JIHTOXHMHUECKHE, THIPOXMMHYECKHE, aTMOXHMHYecKHe ¥ GHoreoxumuue-
CKHE aHOMAJINH 1e]ecooGpasHo AeTaJH3HPOBATH TeMH K€ METOA2MM, a Takke NyTeM
nposejieHUst riyOHHHBIX JHTOXHMHYECKHX MOHCKOB YXXe Ha JaHHOM noAcraaun paGor.

B cayvae npoBeleHHA MNPH CJHOKHOM TeOJIOrHYECKOM CTPOEHHH FeoJIoroCheMou-
HHx pabGor B Mmacwrtabe 1:25000 B ToM xe MacwitaGe NPOBOAATCA H FeOXHMuYe-
CKHE MIOHCKH,

Ha pannofi moxcrammm reonoropaspeiouHeix paboT ocofoe BHHMAaHHe JOJIKHO
GHITL YAGJIEHO NOJYUEHHIO TPEACTABHTEJBHOTO OMBITHO-METOZHYRCKOTO MaTepHaja
M0 KOPPENfLMH BTOPHYHBIX OPEO]IOB PACCEAHHS U NEPBHYHLIX OPEOJNOB PYAHBIX MECTO-
poxJeHuil, KoTophle HEOOXOAMMH A OGOCHOBAHHOrO NPOEKTHPOBAHHA TIeOXHMuue-
CKHX paboT Ha MOCJeAYIOUHX CTaAHAX H NOACTAAHNAX,

Tlpy nonoxurenbHBIX pe3yiabTaTaX reOXHMHuecKHX paboT JaHHOM mNojcTanHH,
KOrja YCTaHOBJIEHO, MTO BHIIFJIEHHBIE FGOXHMHUECKHE AHOMA/IHH CBA3AHH C. [POMBILL-
JIeHHEIM OpYyZAeHeHHeM, siBasiercs O(sg3aTeJbHBIM HOJACYET HPOTHO3HLIX PECypcoB Kare-
ropun Pz HOBHX MECTOPOXKJeHHH, Ha/MNYHe KOTOPHIX OCHOBBIBAETCS MOMHMO I'€OXHMHU-
YeCKHX JAaHHBIX Ha MNOJOMHTE/LHOH OLEHKe BEIABJEHHBIX NPOSBJIECHHNA N0JNE3HOr0 HCKO-
11aeMOT0 T'eONOrHYECKHMH H reodusnyeckHMH MetofaMH. [IpH sTOM AJ1s OLEHKY MZcuITa-
Gop npeAnoJiaraeMHX MeCTOPOMAeHHH, cyxieHnfA o GopMe H pasmMepax Te NoJNe3HOro
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HCKOMAeMoro, €ro KayecTBa HCMOJb3YEeTCH aHaJordfl ¢ M3BECTHBIME MECTOPOXIEHHS-
MH TOro e NPOMHILJIEHHOIO THIA, CO CXOAHBIMH FEOXHMHYECKHMH NapaMerpamH.
TMoacyer NPOTHO3HBIX pECYPCOB KaTeropHu P; NPOH3BOAKICA COIVIACHO YKA3aHUAM
n no gopmyaam § 211 macrosiueli mucrpykuuu. ITporHosunie pecypcnl Kareropun Pg
SABJISIIOTCS OCHOBOK [JIi NPOCKTHPOBAHHS JETAJbHLIX NOHCKOB, a TAKXe MNOHCKOBO-
OLLeHOUHHIX pabor.

§ 24. INoacraaua «I'nyOnHHOE reosOrHYecKoe KapTHPOBAHME C IPOTHO3HPOBAHHCM
NOJE3HHX HCKOMAaeMbIX» CONPOBOMKAAETCS TFeOXHMHYeCKHM onpoGoBaHHeM kepHa Gy-
POBbIX CKBAaXXHH B leJAX BLISIBJICHHS BTOPHYHLIX NOrpeGeHHBIX OPEONOB paccesHHs
H TNEPBHYHLIX OPEOJIOB PYAHBIX MECTOPOXKAeHHH.

Ipu monckax MecTOPOXKJeHHl B KpHCTa/NIHYecKoM (yHRaMeHTe, ecin B OCHOBa-
HUY uexJa OCaAOYHBIX FOPHEIX NOPOJ, 3asleraeT BOROHOCHEIH TOPH3OHT, I'MAPARJIHYECKH
CBASAHHHIA ¢ TPCIHHHBIMH BoAaMi (yHAaMeHTa, a TaKie IPH NOHMCKAX 3K30TEHHBIX
Mectopoxkjenull B mopoaax uyexna cieiyeT NPOBOAHTh TAYGHHHBIE THAPOXHMHYECKHE
[IOMCKH uyTeM OnpoGoBaHHA rAyGOKHX NMOA3SEMHBIX H MEXMJAcTOBHX BOA B GYpOBHIX
ckpaxuHax (Hexoroppie pafioHst Pynmoro Anras, Cemepnoro Kasaxcrama. Cpeaneit
Asuu, VYxpaunw). IlpoBesenne 3tux paboT 006:3aTeNbHO COYETAIOT € JHTOXHMH-
4ecKHM onpoGoBaHKeM KepHa CKBAXHH.

[Ipy OTCYTCTBHH ApEBHHX KOP BHIBETPHBAHHA H BOJOHOCHOrO I'ODH3OHTAa B OCHO-
BAHHH YeXJa FeOXHMHUECKHE IIOMCKH IPOBOAAT MO HEPBHIHBIM OPEoJaM IYTEM JHTO-
XHMHYeCKOTo ONnpoGoBaHHA KepHa IOHCKOBHIX CKB&XHH, yrayG/eHHHX B NOPOAN
CKN1aAYaToOro OCHOBAHHsA, H COYETAlOT ero ¢ rHAPOXHMHYECKHM onpofoBanHeM Tpe-
L{HHHBIX BOZX.

l'eoxuMuieckne TNOHCKH Ha STOR NOACTaAHH JAOMIKHBl NPOBOAHTLCA B €NHHOM
KOMIJIEKCe ¢ TreoduadueckuMd paboTamMy H xapTHpoBouneiM OypeHnem.. Ilepsocre-
NeHHOR SHAYeHHe Ha 3TON NOACTAJHH HMeeT BCECTOPOHHEe H3y4YeHHe NEePBHYHBIX
opeosioB, Certb 6ypoBHIX CKBaXKHH Ha 9TOH moxcTafuH PaboT OGLIMHO OTHOCHTENLHO
pefKass ¥ REpPOATHOCTb NPSIMOrO NOJACEYEHHs CKBAXKHHON OpYAEHEHHsi HJM WHTEHCHB-
HOMl YacTH €ro NMEPBHYROTC ODEOJa HeBesIHKa, NOITOMY ocobeHHoe 3HAauyeHue NpPHOG-
peTaloT passiHYHbie MEeTOXH YCHJEHHR OpeoJIoB, NpDHMEHeHHe KOTOPHIX Ha 3TOH NoA-
CTALHH reoJIorocheMOuHHX pabor suasgercs o6A3aTeJbHHIM. XOpOUIMe pPe3yJbTaThl
AQI0T METOAB MYJbTHIUIMKALHH OPEOJOB H &HAJH3 DasiH4HbLIX (pakUHi reoXuMu-
yecknX npo6 (B OCHOBHOM TAXeaHX), B pesyabrarte reoxumuueckiux paGoT Ha 9Toil
MOACTAAHH NOJIKHB OBITh NOJYUYeLBHl AAHHHE, AOCTATOYHHE JJS NPOEKTHPOBAHHA cre-
UHAJBHBIX T[YOHHHBLIX JHTOXHMHUYECKHX IOMCKOB HJH OGOCHOBaHHOTO MpeKpalyeHus
paGor.

[IpH noNOXKuTEJAbHHX pPe3yJabTATAX TIEOXHMHUECKHX paloT NOACYeT NPOTHOSHHIX
pecvpcoB kateropud Py, — P; Ha pannoft mojcTazuH siBistercs 00s3aTeNbHBIM H A0J-
JKeH TNPOM3BOAHTBCHA COrNACHO ¢ YCAOBHSIMH M TpeGopanusamn § 23 nacrosmedl no-
CTPYKIHH,

§ 25. K nauany Bropofi crajiuH reojoropaspefouHoro mpouecca «Iloncku mecro-
POXAEHHA INOMEe3HHX HCKOMAaeMHX» TeoXHMHUECKHe MNOHCKH Macuwraba 1:50 000
JO/KHL OHTb 34KOHUEHH € NOACYETOM [0 TPeOXHMHYECKHM JAaHHLIM IPOTHO3HBIX
pecypcos npeAnojaraeMbix PYAHHX MecTopoxpaeHuit no xareropun Py Oanaxko Ha
NPAaKTHKE BO3MOXHA OPraHH3AUMA MOHCKOBHX paloT Ha OCHOBE TIeOJOTHYECKOro
KapTHPOBAHHA NPOUIJIBIX JieT, KOIAR PerHOHAJIbHBIE TFeOXHMHYECKHe IIOHCKH He NPOBO-
IHJANCH COBCEM, MPOBOJHANCL B HEJOCTATOYHOM OObeMe HAM METOANYECKH HEBepHO.
B nopoGHEIX < HTyaluHsix NpH PEIeHHH BONPOCA O NPHMEHEHHH TeX WIH HEBIX reo-
XHMHYECKEX METOROB MOHCKOB HEOGXOAHMO YUYHTHIBATHL CTCMEHb F€OXHMHUYECKOA H3Y-
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4eiHOCTH pafioHa 0 Hauasa paboT KOHKPeTHOH CTaAlH HAH NOACTARHH, DPYKOBOA-
C€T3Y5Ch TPeGOBAHHAMH HACTORIUEH HHCTPYKIHH,

[Tpn »ToM Ha noacragusix o6WIMX W AeTaNbHLIX NOHCKOB 06s3aTeNleH MOACUET
HH YTOYHEHHE MDOTHO3HHX peCcypcoB Karteropuu Pg, a Ha mOACTAAMH IIOHCKOBO-OLE-
HOuHbix paGot Kateropun P,. OGocHOBaHHEM reo/OrHUeCKHX NPOTHO3HbIX PecypcoB
Kareropuu P;, NOMHMO reoxnMHYecKHX NapameTpoBs, AOJKHM CAYXHTb TaKmke npe-
cTaBjeHdst O (POPMaLHMOHHOM THIIE MeCTOPOMAEHHS, €ro reHe3Hce, TeoJornyeckoil
IKCTPANOMALHY HMEIOUIHXCA No HaHnOoJsee H3YMEHHON YacTH MECTOPOXKAEHHS AaHHBIX
o dopMe H CTPOEHHH Tesl NMOJE3HHX HCKONAeMbIX, €ro KauecTBe, CTPYKTYPHO-TEKTOHH-
YECKHX OCOOEHHOCTAIX, JHTOJNOTHYCCKHX H CTPaTHrpagHuecKHx NpPeANnoCHIIKAX, onpe-
AEMMIOUWKX IJIOMWAAX H IMyGHHB pacnpocTpaHeHHs NPOMBILIJIGHHOR pPYAOHOCHOCTH.
IloacueT reosorHYecKHX NPOTHO3HBIX pecypcos Karteropud P; Nmo reoOXHMHYeCKHM
napaMeTpaM npoH3BoaHTcs no popMynam u coriacHo ykasaruam § 104, 106 u 107
HACTOALIEH HHCTPYKILIH,

§ 26. Ha noacrannn «OGiiye NMOHCKH C BLIJeNeHHEM MNePCHEKTHBHBIX NJOLA e
# onpejpe/leHHeM NPOTrHO3HBIX pecypcoB», COrjlacHO YTBEpIKACHHBIM MHHHCTEPCTBOM
reonorus CCCP MeTOAMYeCKMM YKa3aHHAM, reoxHmityeckue paGoTsl AOJXKHB CHOCOG-
CTBOBATH YCMEUIHOMY PELIEHHI0 3aAaiH OUEHKH NEePCNeKTHB OHONCKOBAHHOH TeppHTO-
PHIt Ha BBIABJEHHE CHIPb C OllpejieJieHHeM NMPOIHO3HHWA PeCypPCOB H BhIAGJEHHEM KOH-
KpeTHBIX 1Joulafel H y3acTKOB AJA A€Ta/bHbIX MOHCKOB.

Ecid reoxuMuueckasi H3yuyeHHOCTb TEPPHTOPHH MOHCKOB K Havaay paGor coot-
BeTcrByer TpeGoBaHNiAM HacTOSLIeH HHCTPYKUHi, TO reOXHMHUeckHe paboThl Ha AaH-
HOif NMOACTAAHI HAYHHAIOTCA ¢ MPOBEPKH H BCOCTOPOHHErO H3YHEHHA reOXHMHUYECKHX
auomaliuit, BHIABACHHBIX Ha fpeibAyWed craguu reosoropassefounbix pabor. Ilpu
9TOM BHIAENSIOTCA YUYacTki, rpebyiouine AeTajH3alHH IeOXHMUYECKHX MOHCKOB, yTO4-
HAETCH METOAMKa HX NpOBeAeHHs M odepesHocTb pabor. Ha Kpynuux pyaonposisie-
HHSIX M aHOMaJAX yiKe [0 MaTepHajaMm JIHTOXHMHYECKHX MOHCKOB MacuTabos
1:200000—1:50 000 (1:25000) reoxumuyeckHe METOAM AONIKHBI ObiTh HCHOAB3O-
BaHbl AJAf OUEHKH NpPOrHosHoiX pecypcoB pya (cm. § 211, 218).

B GoJsee cAOHHBIX CAYYasiX AAS TAKOA OLUEHKH HAa AAHHOW NOACTAaAHH AOJIKHH
BuiTb BbIIOJHEHbl Ha YYacTKaX BHIABJAEHHbIX PYAONDOABJEHH{ H aHOMAAHA reoXAMH-
yeckne NOHckH Macmitaba 1:10000 (1:5000), a npu HeoOXoAHMOCTH Ha He6O/b-
WIHX y4acTkax ¥ B Gosee KpynHom Mmacuitale.

Ha panHoft noacrapun sBasercsi o6A3aTe/IbHLIM TreOXHMHUECKoe onpoGoBaHue
OypoBLIX CKBAaXHH H ropHbX BhpaboTOK, KOTOpOe B MEPBYIO Ouepelb OCyulecTBJ/seT-
CAl METOAOM MEePBHYHHIX JHTOXHMHUECKHX OpEOJIOB, & TaKyie AOCTYNHbIMH B KOHKpeET-
HbIX YCJAOBHAX APYriHMH FeOXHMHYECKHMH METORAMM.

Ecau reoxnMHyeckas H3yYeHHOCTb TEPPHTOPHM NOHCKOB K Hawany paboT AaH-
HOIl 1OACTaZHH He COOTBETCTBYeT TpeGOBaHMSIM HacTosiulell HHCTPYKUMH, OCHOBHO
3ajauell reoXHMHYeCKHX pabGoT HO/IKHO SABHTLCA AOCTHXeHHE TAKOH H3YUeHHOCTH.
Ecau nepcnekTHBHOCTh palioHa paGoT JAOKazawa APYTHMH METOZaMH, JIOLIAJAHLIE
reoxuMHyeckie nouckn macmraba 1:200000 moryr He nMpPOBOAHTBCSH, YTO He HCKJIO-
yaer 0053aTeJbHOCTH PafOHEPOBAHHA TEPPHTOPHH MO YCAOBHAM NPOBeAEHHS Treo-
XHMHYCCKHX MOHCKOB H JOUNYCKaeT HENOCPeACTBEHHOE BHITOJHEHHEe WJOIAAHBIX JIHTO-
XHMHYECKHX NMOHCKOB Macurtaba 1 :860 000 (1: 25 000).

B nepsyio ouepeAb TakMe reOXHMHUECKHE NOMCKH NPOBOAATCA Ha Tex IMJolna-
X, [AE BLIABJEHb PYAONPOHBJEGHHS HJAN NOJAyuYEHBl Kakne-n1uGo jaHHHE 06 ux
PYAOHOCHOCTH, TOC/E 3TOr0 — Ha NPHJETralolHX K HHM YYacTKax, a 3aTeM M Ha
OCTaJILHOH TEPPUTOPHH paiiona NOHCKOB. Bce apyrve reoxumuusckue paBoThl AaHHOW
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NOACTAAUH BHIIONHAIOTCS TONBKO NOCJE TNOJAHOrO 3aBeplUeHHS IVIOMAJHKX TeOXHMH-~
yeckux MnoHckoB MacwitaBa 1:50000. Tlpu necobGaofenun 371oro TpeboBaHua BO3-
MOKHb TpyOble OWHMGKH B ONpeleseHHH MNEPBOOYEPE/HBIX YYACTKOB INPOBEACHHUS
GoJsiee jpeTastbHLIX TOMCKOBHIX pabor., Ha nanHofl noAcrajuH NOHUCKOB JAOMKHH OHTH
BBIACJICHB BCE VYACTKH, 3aCJAVXKHBAIONLNE NPOBSAEHHS Ha HHUX 0ojiee HETANbHBIX reo-
JOropassefioynslX paboT, a NPH NPOrHO3HOA OLEHKE PeCcypcoB MHHEPAJbHOrO Chipbf
(kaTeropusi P;) noJHOCTLIO HCNOJB30BaHLl FeOXHUMHYECKHE NaHHBIE,

§ 27 Ha noacraauu «leranbHuie NOHCKH ¢ oOnpe/eJeHseM pecypcoB Ha KOH-
KPeTHBIX YYacTKaX», KOTOpAasi HMEeT IeAbi0 OLUCHKY HEePCHeKTHB H3YUEHHHX Iowa-
Aeli M YYacTKOB ¢ BBbIAEJEHHCM TNPOSIBJACHHI MHHEPaJbLHOrO CLIPbA, 3aCAYKHBAIOIIHX
JajbHelilled OUEHKH, & TaK/ke OIEHKY NPOTHO3HBIX DECYpCOB MHHEPAJbHOTO CHIPhsT
Ha NepcneKTHBHBIX TWIOMAANX, reoxiumuyeckue pabortnt ofssarenbHel. [lockonbky
fnoucKoBble PaGoTHl AAHHON NOACTAaAHM NPOBOUATCA € NPHMEHEHHEM 3HAUNTEJIbHBIX
001beMOB  KOPOrOCTOAMHX OYpPOBEIX H TOpHHX paloT, HEOGXOAHMO OCOGEHHO TInA-
TeJAbHOE BBINOJIHEHHE OllepeXKalomuX H CONPOBOXIAAKUINX AETAJbHHX TeOoXHMHUECKHX
nceaecnopanuil. Byposnie M ropupie paloThl JOJ/UKHBI NPOBOAITHCH, Kak MNpaBuJo,
Ha Yy4acTkax, MOJHOCTbIO 0XapaKTepH3OBAHHLIX AETAJbHBIMI TeOXHMHYECKHMH HCCle-
JoBaHHsiMH. EcaH Takolf XapakTepHCTIKH He ObJIO NOJAYY4CHO pasee, HeoOGXOAMMDI
onepatHBHble Mepbl AJS ee NOJYueHisl B Kpartyaifiuil cpok.

Ha nannofi noacraann B mMOGBIX TIeOJOrHYECKHX H JaHAWAPTHO-reOXHMHAYCCKHX
YCJAOBHSX pellaloiylo poJb HIPalOT JHTOXHMHYECKHE MeTOAB NONCKoB. B sasucu-
MOCTH OT Te0JIOTHUECKHX M JaHAa(dTHO-reOXHMHUECKHX YCAOBH INOMAAH TOHCKOB
NPHMeHseTCs AHOO METOA JHMTOXHMHUYECKHX NOHCKOB IO BTOPHYHHIM 0peoJaM, Jn6o
JHTOXHMHYECKHI METOJ TNOHCKOB MO NEPBHYHLIM OpeosaM opyaeHeHHsi, Jaa noBbi-
LIeHH HAAEXHOCTH HMHTepIpeTalHH THOePreHHbX JIHTOXHMHUECKMX  aHoMaJsnii
CleflyeT B MOJHOII Mepe NPHMEHATb METOAHKY OUEHKH YPOBHS HX 3PO3HOHHOTO
cpe3a Ha OCHOBe 30HAJBLHOCTH INEPBHUHLIX OpeoJoB. s ycujeHHst ajeKkBaTHOCTH
CYMMHpPOBANHBIX BTOPHYHLIX W TNEPBHUHBLIX OPEOJIOB NPH BLI6OpPE MYJbTHINJIHKATHB-
HOro Ko3(gHUHEHTa 30HAJLHOCTH CJeAYyeT HCHOAb30BAThH laHMeHee NOABMXKHLIE
B 30He THIepreHesa 3JeMCHTHLI-HHARKATOpPHL. Macwrab JIHTOXHMHYECKHX TIOHCKOB
Ha JadHOfl NMOACTaAHH 3aBHCHT OT TIeOJOro-CTPYKTYPHBIX oOcobeHnHOcTell mJowann
IIOUCKOB M B [I€PBYIO OdepeJib ONpeje/sieTcss pazMepaMH 00BLEKTOB MOHUCKOB (PYAHBIX
ren). Ilpumensiores macmtabor or 1:10000 no 1:5000, pexe xpynuce. Tpn sTom,
KaK H Ha npenviayuiell noAcTainH, JHTOXHMHUeCKOMY onpofonauuio B 00s3aTCABHOM
MOPAAKEe NOABEPraloTCs BCe TOPHbie BLIPAGOTKH M KepH BceX OYPOBBIX CKBAXKHIT
C HLeJbI0 BHISIBJEHHST BO3MOXKHELIX TCPBHUYHHEIX OpPeoJOB OpyACHEHHS.

§ 28, Ha mnoacraaun «[lonckoBo-ouexounsle paGOTHl ¢ OIEHKOM BBIIBJEHHBLIX
NPOSBACHHIT», KOTOPas HMeeT KOHEUHOil Lefpi0 BLIJeleHHe OGLEKTOR MOJA NpeaBa-
PHTEJBHYIO Pa3BeAKy C ONpejeseHHeM INPOTHO3HBIX PeCypcoB H YaCTHYHO 3anacos
kateropuit Cy, NpPHMEHeHHe TeOXHMHUYCCKMX METOAOB SABMSETCA ONHHM H3 TpeboBaHuit
K OCHOBHOMY cojaep:Kanuio paGor., Ha panHoii noacTagnu reoxuMuyeckue paGorst
NPOBORATCS HCKJIOYHTENBHO JHTOXMMHYCCKHMH MeToAaMH. JIHTOXHMHYECKOe Onpo-
6oBaHHe TNPOH3BOAMUTCSI B OCHOBHOM NIO KepHY OypOBBIX CKBaXKHH H TODHBIM BBbIpa-
60TKaM M HaNpaBJeHO TIVIABHBIM 006pa3oM Ha BBHIABJEHHE H H3YyUYeHHe NEPBHYHBIX
opeosioB PYAHHX Tes. Baxwuefilee 3HaueHHe HMeeT ONEPATHBHOCTL B MOJYUCHHH
pesyJbTaTOB FEOXHMHYecKOro onpoGoBaHHsl, KOTOPOE BO MHOIHX CJyuasx M[03BoJseT
CBOEBPCMEHHO KOPPEKTHPOBATb HanpapjeHHe IOHCKOBO-OIlEHOUHHIX paloT W uacTo
CYUIECTBEHHO COKpalllaeT TNepBOHAYaNbHO 3aIVIAHHPOBAHMBIL 1A OUEHKH ofnheM
ropubix u OGypoBmx paGor. HcnoabsosaHue ocoGeHHOCTEH CcOCTaBa H CTPOEHHS
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{30HANLHOCTL) JIHTOXHMHYECKHX OPEOJOB ODYACHEHHS UOBBIIAET TAKKE CTeNeHb
060CiOBAHHOCTH TOACYETA NPOTHO3HLIX PECYPCOB.

YrBepxAeHHBIMH MeTOAHYECKHMHE YKa3aHHSAMH O CTAaAMilHOCTH reoJIOropasBeiou-
HOro npouecca NPeAYCMOTPEHb H TakHe CJydaH, KOrAa NOHCKOBO-OUEHOYHble pa-
GOTBl MOT'YT CTaBHTbCS HA NPOSBJEHHSX NOJE3HBIX HCKOMAEMBIX, BLIIBJEHHHX paHee,
WIK N0 3afBKaM TNepBOOTKphIBAaTeNefl Ge3 npoBeJeHHs ADPYTHX MNOACTAAHH MOHCKOB.
Tlpumenenne reoXHMHYECKHX METOZOB B TaKHX cCJydafx TpeGyeT oOmepexalomux
ONBITHO-METOAHYECKHX paloT M0 yCTaHOBJEHHIO NapaMeTpoB GOHOBOro pacmpeseseHHs
OCHOBHBIX 3/IEMEHTOB-HHAMKATOPOB OLCHHBAEMOTO ODYACHEHHA B KOPEHHBIX IOPOAAX
H DBXJBIX OTJIOXKEHHAX H ONpefesieHHs ONTHMafbHOH rayOunel npoGoorbopa npu
1eneco006pa3HOCTH NOCTAHOBKH JIHTOXHMHYECKHX IIOHCKOB [I0 BTOPHUHBIM Opeo/iaM
paccesinus, Lleab 9tux paboT — ofecneyeHHe HAJEKHOCTH NJAHOMEPHHX TIeOXHMH-
4eCKHX IMQHCKOB HAa DPYyAONpPOSBJEHHH H B INpejesax NpHJEramoWix naouwagel no
NepBHYHLIM H BTOPHYHLIM JHTOXHMHYECKHM OpeoJiaM paccesiHHfl 3JIeMEeHTOB-HHAHKA-
topoB. JInTOXHMH4Yeckoe onpoGoBaHHe KepHa OypoBHIX CKBaXKHH H TOPHHIX BHIpa-
60TOK OCYILECTB/ACTCA OJHOBPEMEHHO ¢ HX OypeHHeM HJIH UPOXOAKOM.

§ 29. Ha cramun «IIpensapuresbHas pa3Befilkay, LEJbI0 KOTopoi#l apasercs
BBISICHEHHE TeO0JIOTHYecKOR CTPYKTYpH, (opMBl H ycJOBHA 3ajeraHHs MeCTOpPOXKAe-
HHSl, @ TaKxXe KOJIHYEeCTBA M KayecTBa 3anacoB H TEXHOJNOrHYeCKHX CcBOACTB mo-
JIE3HOTO HCKOTMAEMOro 1O MeCTOPOMAEHHIO (WAXTHOMY MHOJMIO) B HeJOM, NDHMEHeHHe
FCOXHMHUYECKUX METOAOB CNOCOBCTBYET YTOUHEHHIO CTPYKTYPH, (OPMH H yC/HOBHI
3aJleraHHsl PYAHBIX TeJ, a TaKXKe ONpefe/]eHHIO KOJHYeCTBA H KayecTBa IOJIE3HOrO
HCKOMAeMOr0 B HEBCKPHITHIX (JKCTPANOJHPYEMBIX HJAH HHTEPNONHPYEMBIX) 4acTAX
mecropoxaenns. IIpoxojka NOBepXHOCTHHX TOPHHX BhIPaGOTOK JOAXHA oCyllecT-
BISITHCA € yYeTOM CTPOEHHS M MOP(OJOTHH NEPBHYHHX OPe0JIoB (H/IH aAEKBATHHIX
HM BTODHYHLIX OpeOo/IOB pAaccesiHHA), BEIABJICHHBLIX MNPH NOHCKOBO-OLEHOYHHIX pa-
Gorax.

Ecin reoXHMHYECKHC HCC/AeAOBAaHHA TAKHX OPeOJIOB CBOEGBPEMEHHO He IMpOBO-
AUJHCh, TO Heo6XONHMO 3aBepHINTb HX A0 Hauafa MaccOoBOfl IPOXOAKH TOPHEIX
BHPAGOTOK, COBMeLla® TEeOXHMHYECKOe onpoGoBaHHe ¢ paGoTaMH 0O YTOYHEHHIO
reosIorHYecKofi KapTh MecropoxjeHHs. Bo Bcex BHOBb NPOXOAHMBIX MOBEPXHOCTHHIX
FOPHHX BbipaGoTKax AOMXKHO OHTb NIPOH3BEACHO TreOXHMHUECKOoe onpoGoBanHe KO-
peHHHX II0pOA JJS YTOUHEHHS CTPOEHHs M YPOBHA cpe3a NEPBHYHHIX OPEOJIOB -
C Ue/ibl0 KOPPeKTHPOBKH o6beMOB M HanpaB/eHHs pasBefouHHIX BhpaGoTok. OcoGoe
3HaueHde Ha 9TOH craauH paboT npHoGpeTaeT ONEPaTHBHOCTh ONPOBOBAHHA, KOTOpas
MoMeT OnTbh ofecmeueHa AaKTHBHHIM BHeApeHHeM sjepHo-(pH3HuecKOfl ammapaTtyphl
AJs1 onpejeNieHHs IIHPOKOIO KPyra XHMHYECKHX 2JIEMEHTOB B GYpOBBIX CKBaXKHHaX
¥ rOpHEIX BblpaboTKax.

Ilpn BHGOpe ONTHMaJbHOA CHCTEMH pasBeAOYHEIX PabOT HacTO BOSHHKAIOT
3aTPYAHEHHS B oONpeneseHHH (OPMB CJOXKHHX, HENPaBHJABHBIX PYAHHX 3alexel
H [eONpPABJAHHO 3aTPAuHBAIOTCA CPEACTBA HA Pa3BeAKy MeJKHX OTBETBJEHHA H amo-
¢u3. B Takmx caydanx 3HaHHe MOpGOJOTHH H CTPOEHHA NEPBHYHHIX OpEoJIOB Mo-
3BOJIIET YBeDEHHO BLIJIGJHTh [VIABHYIO 4aCTh 3aJIeXKH, 4 TaKke CyLIeCTBeHHO [O-
BLICHTb HAJEKHOCTb YBSI3KM DYAHBIX NOJACEYEHHH NpPH OKOHTYPHBAHUH PYAHHIX TeJ.

OcHOBHLIM  pe3ysbTATOM paccMaTpHBaeMOH CTajMu pasBeXKH JO/IKHA OHTh
XOT# H NpexBapuTesbHasl, HO NOCTATOYHO HAjeXHas OLEHKA BCEro pa3BelbiBaeMoro
MECTOPOXAEGHHS € MOACYETOM S3aNacoB NOJE3HOIO HCKomaeMoro mo Karteropuam Cy
u Cp. HapmexHoCTb ouenkn sanmaca KaTerophn Cp; B CYIICCTBEHHOH CTeneRH ompes
ACAACTCS IE0JOrHUecKoll (B ToM YHC/Je reoXdMHYecKofl) H3YUCHHOCTbIO MECTODOXK-
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nenus. [Ipn 9sTom 3HaunrtesbHas TAYGHHHOCTh MeTOJAA MEPBHUHLIX OpEOJIOB Aaer
BO3MOJKHOCTb YCTaHaBJAHBAaThb HaJHUHE HJIH OTCYTCTBHE CJIENOro OpyJAEHEHHS, a Takxke
HHOTJA # CTelleHb €ro HHTEHCHBHOCTH Ha [NYOHHY N0 HeCKOJbKHX COTEH MeTpOB.
Ananna ocoGenuocTell NPOAOCJBLHONR 30HAJBHOCTH INePBHYHBIX OpPEOJOB HO3BOJIAET BO
MHOTHX CJy4asX OJHO3HAYHO PelINTH BONPOC O CKJIOHEHHH TaK HasblBaeMBIX pyad-
HBX CcTOoN60B (oGOraimieHHBIX uacTefl) B NJIOCKOCTH DYAHOTO Tela H TeM CaMBIM
u30eKaTh BO3MOXKHHX OWHGOK MPH -OLEHKe 3anacoB MOJNE3HOrO HCKOMAeMOoro.

§ 30. Ha craguu «[eraqbHas pasBefkas, KOTAA YTOUHAIOTCH NPERCTABJEHH A
.0 CTPYKTYPe MECTOPOKAECHHS, BHACHFIOTCA (HOPMH H YCJAOBHS 3aJeraHHs NOJIE3HOTo
HCKOMaeMoro, reOXHMHUECKHE METOMALl JOJMKHel MPHMENSTECA (DX PeulclHH  cle-
JAYIOUWHX 3axau:

— PpEeBH3HH Te0JOrOpa3BEACUHHX paboT, NPOBEAEHHBIX HAa MNPEAbAYUIHX CTa-
IHAX;

~— OUEHKH [ePCHCKTHB PYAOHOCHOCTH 3a MNpeeNaMH TrOpHbx BupaBotok n Oy-
POBLIX CKBAXHH;

— BHIABJIEHHA C/ENIHIX PYAHBIX TeJ;

— KOPPEKTHPOBKH HanpabJeHHs pa3BefouHbXx pabot.

DO/IbUIMHCTBO MECTOPOXKAEHHH, NpOLleAMIUX CTaAHIO [PEABApHTEJLHONH passes-
KH, HO TpeOyloUHX NO TOR HAH HHOM NpHYHHE MEPEOLEeHKH, pPasBepbLIBAJHCL B ne-
pHoA, KOrja MEeTOA TNepBHYHHX JHTOXHMHYECKHX opeotoB He mnpuMensacsa. Ects
NpUMepH,, KOCAa NOCTAHOBKA HA TAKHX MECTODOMAEHHAX TreOXHMHUeCKHX paGoT
03BONM/A HMX IMEPEOUeHHTh HAa OCHOBAHHH BBHIABJEHHA HOBLIX CJenbIX PYAHBIX 3a-
JAexell, 4TO, YYMTHIBAfA HH3KYI0 CTOMMOCTb DPeBH3HOHHBIX TeOXHMHYECKHX HCCJeso-
aauuﬁ, no3soJifieT CYHTaTh HX 06s13aTeNbHBIMH npH nepeolueHKe paHee pa3BeAaHHLIX
MeCTOpPOKAeHHA.

OueHKa NepCleKTHB MECTOPOMAEHHS 3a NpefeJaMH NPOHIEHHBIX TOPHBIX Bbl-
paGoTok ¥ GYDOBHIX CKBaXKHH HeoOXojauMa /s oOOCHOBAHHA 3KCTPANOJsLUH 3ama-
COB [OJIE3HEIX HCKONMaeMbiX. B 3TOM ciyyae pewmaioTcs ABe CaMOCTOATe/bHble 3a-
Raun: oueHKa (JaHroB pasBeaHHOrO MECTOPOXKAEHHA M oONpeie/eHHe IMepCNeKTHB
€ro PYROHOCHOCTH Ha TJyOHHY.

s ouenky ¢JaHroB MeCTOPOXKIEHHS MpexAe Bcero HeoGXOmMMa AeTaH3alHSs
IOUIAJAHOrO TEOXHMHYECKOro ONPUOOBAHHA Ha Y4YacTKax, NpHJEraiollEX K OKOHTY-
PHBAIOIIHM MeCTOpOXAEHHe ropHhiM BHpalGotkaM. Ecinm Takas gerajausanus mpo-
BeAeHa paHee, Heo6XOAUMAa MOBTOPHA WHATEPNpETALHA BHIABJEHHEIX 31ech aHOMAalui
C Y4Y4eToM YTOUHEHHS TIeOXHMHUCCKHX NapaMeTpoB, KOTOpPoe OOLIMHO MOCTHraercs
B XOAe reOXHMHYECKHX paboT, CONMPOBOMAAIOUIMX pasBeaky. Boiblioe snadenue mis
OIEHKH DPYIOHOCHOCTH (JIAHrOB MMCET aHAJNH3 XapakTepa NPOAOJbLHON 30HANBHOCTH
NePBHYHBIX OPEOJIOB B HANpaBJieHHH OLCHHBAEeMOro JaHra.

OueHka meperekTHB PYROHOCHOCTH Ha TIyGHHY B OCHOBHOM CBOJZHTCA K Ompeje-
JICHHIO TOrO, KaKas 4acTb pyAHOH 3aJleXXH — BepXHAf, CPENHAf HAH HUMKHAA —
BCKDHITA pPa3BeJOYHHIMH BHPa0OTKaMH, Ha OCHOBEe aHaJli3a BEePTHKaJbHOH 30HAJDb-
HOCTH MEPBHYHHIX opeosioB. Crexyer nORUEPKKYTh, UYTO 3HAUHTENbHLIE 3aTPATH,
cBsA3aHHLe € petaibuofi pasBeaxof,, TpeGyloT BLICOKOR CTEMEHH HaAEMHOCTH NpO-
rHO3a OPYAeHeHMS Ha rayOuHy. Benenacrsue 3TOro Ha CTaauM JAeTAaNbHOH pasBegku
ocoleHHO HeOOXOZHMAa TeCHAf YBfI3KA TeOXHMHYECKHX WCCHefOBaHHA ¢ reodHsH-
YeCKUMH paboTaMM, ACTAJBHEIMH TEO0JIOrO-CTPYKTYPHHIMH HaGNIONEHUAMHA M MHHe-
pajoruyeckuM HavueHHeM GOPM HAXOXAEHHA 3J1eMeHTOB-HHAHKATOPOB.

leoxumuyeckoe onpo6OBaHHe TOPHLIX BHPAOOTOK M OYPOBHIX CKBAXHH, OPOfi-
JeHHHIX TPH JeTalbHOll pasBeAKe, MO3BOJAET BHIABATL [NEPBHYHBIC OPEOJH He
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TONBKO H3BECTHBIX PYAHBIX TeJ, HO M HEH3BECTHHX, CJeNHX PYAHHIX sajexed, 3a-
Jeraioux psaoM mam rayGxe. [eoxuMiuyecxoe onpoGoBaHHe TrOPHHIX BHpPaboOTOK
H KepHa OypOBBIX CKBAyXHH TNO3BOJAET CYUIECTBEHHO YBeJdHYHTb 3(QeKTHBHHIA pa-
AHyc HX AeficTBHA OJarogapst OCHApY:KeHMIO NEepBHUHBIX OpeoJoB GiH3Jexaunx
PYAHHX TeJ, NOYTOMY METOJ HEPBHYHHIX ODEOJOB AGJKEH HCIIO/Ib30BATHCA LJST KOp-
PEKTHPOBKH HANPaBJeHHA pa3BefOYHBIX pPaboT NyTeM oOMepaTHBHOrO onpoGoBaHNf
TOPHLIX BHIPAGOTOK H KepHa GYpOBEIX CKBa)KHH.

Oco6oro BHHMARHS 3aCHyKHBAIOT BONDPOCH KOMIWIEKCHPOBAHHSI T'eOXHMHYECKHX
H reoQH3HyYecKHX paboT A4 BHABJCHHA CKPHTOro opyaeHenus, Crennle pyaHbie
TeNa, 3ajerallllHe Ha pasHEX TayGHHAX, HHOrA& OTYETVIHBO (HKCHDYIOTCA aHoMa-
JHAMH nosspusyemoctH. IIpn Banuyuu Ha rayGuHe cJenblXx PyAHHX Tead Cyabdua-
Horo cocrasa merogoM B23 BII oryersiHBo GHKCHPyeTcs YBeJHYEHHE. NOJApH3ye-
MOCTH nopoa ¢ rayOunoii. CienoBaTesJbHO, HCNONL3YS OCOGECHHOCTH pachpeleleRHs
5JE€MEHTOB-HHAHKATOPOB TIEPBHYHBIX OPeOJIOB OPYAEHEHHS, MOXHO ONpeAeNHTb THIE
OXHAAEMON Ha TayGHHE MHHepaJH3aLHH H ypPOBEHb reOXHMHYECKON aHOMAaJNHMM OTHO-
CHT@JIbHO ODYJAEHEeHHS, a C NOMOUIbIO 3/eKTPOPA3BELOYHBIX METOLOB — CYUIECTBEHHO
YTOYHHTb €€ OLEHKY, TaK KaK IO JaHHBIM TreodH3HUECKHX METOROB MOTYT OHTbL
BLICKA3aHBl CYXXAEHHS O TPHMEDHHIX Maclura6ax OpyJeHEHHS, a TaKXe rayOuHe
€ro pacnpocTpaHeHHs.

§ 31. Yreepxpaennsie MunncrepctBom reosiorns CCCP Meroanueckue ykaszasus
NpeiyCMaTPHBAIOT INPHMEHEHHEe pa3JHYHEIX CHCTEM pas3BefKH AJs INSTH OCHOBHBIX
MOP(OJOrHYECKHX TPYNI MeCTOPOXAeHHH: 1) KpYNHHX NAACTOBHIX H nsacroobpas-
HBIX; 2) NpeACTaBJieHHBIX MaCCHBAMM, WITOKBEPKAMH H KPYIHLIMH 3ajleXKaMH pas-
JuuHbix Gopm; 3) nNpeacTaB/EHHBIX JKHJAAMH M JHH3aMH; 4) CJOXKeHHHX Tpy6ooG-
PAasHBIMH TelaMH M BeTBSILIUMHCS 3aJeXXaMH; 5) CJOXKeHHbIX MEJKHMH JHH3aMH,
MHAaMH H NPOINIACTKAMH, TPYOKaMH, «THE3LaMH», «KapMaHaMH» H T. N,

Takass TIpYNIHPOBKa B OCHOBHOM COOTBETCTBYET M OCOGEHHOCTAM INpHMEeHeHHs
FeOXHMHYECKHX METOAOB, 3a HCKJIOYeHHEM CHHIeHeTHUHBIX OCaJOYHHX MeCTOpomjie-
HHf (nepBas rpynna), OpH pasBejxe KOTOPHIX TPHMeHeHHe MeTOJa NePBHYHHIX
OPEOJIOB NPOBOJHTCS NO CHElHAaJbHOI METOAMKe, HaxoAfAmieiics NOKa B CTaAHA
pa3paboTKH.

IIpr npoexTHPOBAHHH M NpPOBEACHHH FeOXHMMHYECKHX pabGoT Ha CTajguM Aerafb-
HOM pa3BelKH ClefyeT PYKOBOACTBOBaThcA § 32—36 Hacrosllefi HHCTPYKIHH, B KO-
TOPHIX, NPHMEHHTE]bHO K OTAENbHHIM MOP(OJOrHYeCKHM rpyNNaM KOHKPETH3HPYIOTCH
TpeGOBaHHA K COAEPXKAHHIO H 3aJauaM FeOXHMHYeCKHX paloT.

Metoauka npHMEHCHHS FeOXHMHMYECKMX METONOB CyIeCTBEHHHIM 06pasoM ompe-
JeJsieTCsl XapakTepoM 3ajieralisi DYAHHX TeJ — HOJOrHM, OJH3KHM K BepPTHKAJb+
HOMY WJAH HaKJIOHHBIM. B noclepHHX ABYX CJaydYasix YCJOBHS NDHMEHEHHS TI'eOXH-
MHYECKHX METOAOB aHAJOTHYHH TaKOBHM AJi JKHJABHEIX MecTOopoxaeruil. [as
KPYNHHX, CPeJHHX H MeJKHX TOJIOrosaleraloliX IJacTOBHX H IIacTO0GpasHHX
PYAOHOCHBIX 3ajiexeli STH YCJOBHSI NDHHHMHNHAJNBHO He OTJIHYAIOTCA H INO3TOMY
paccmarpubatotcd B § 32 cosmectHo.

§ 32. IlepBHyHbHe Opeosb! NMOJNOTO3aJeralollHX MECTOPOXKIECHHH pe3Ko
BHITAHYTH B INIOCKOCTH PYAHBIX TeJ, a NO BepTHKaJH, KakK NPaBH/O, HMeOT orpa-
HHYEHHOE PaclIpOCTPaHeHHe, YTO JJIA uenedl AeTajbHOA pasBeIKH HMeeT IepBocTe-
neHHoe NpaKkTHYecKoe 3HaueHHe. Hax nosorosaneraiomuMy pyAHBLIMH TellaMH B nep-
BHYHHIX OpeoJiax Gojiee YETKO NPOSIBISIOTCH 3JEMEHTH OCHOBHBIX KOMIIOHEHTOB DYA,
a MAaKCHMAaJbHas HHTEHCHBHOCTb HX OpeosOB YCTAHABJHBAaeTCA B HHTepBalax pYyA-
HEX Tel. B cBssm ¢ 9THM nNpH pasBeAKe CJeAyeT B NepBYIO O4epefb BCKPHBATDL
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STMHUNEHTPH TCOXHMHYECKHX aHOMaJufi OCHOBHBIX DYAHBLIX 3/IEMEHTOB, TAK KaK OPeOJH
JpPYTHX 3/IeMEHTOB-HHAHKATOPOB MOrYT GBITb CABHHYTH N0 OTHOLIEHHIO K PYAHBIM
TeJaM B COOTBETCTBHM ¢ 30HAJBHOCTBIO HX pacnpegelenns. OrpaHuueHHas piy-
GHHHOCTb BBIIBJIEHHS CyOropH3OHTaJIbHBIX DYAHBIX TeA [0 HX NepBHUHBIM OpeoJaM
npeponpejensieT WIHPOKOe NPHMEHEHHE B 3TOM CJyuae CHEUHAJbHBIX METONOB YCH-
JIEHHAI OPEOJIOB MYTEeM HX CYMMHPOBAHHSA, NPHMEHEHHs aBann3a TAXeNHX O(pakunit
HTom

Hcnonb3oBanie nepsuuHbLIX OPen/iOB MO3BOJAET CYLIECTBEHHO NOBBICHTH 3(dek-
THBHOCTD H CHH3HTB CTOMMOCTb OGypOSOH Pa3BejKH PYAHBIX TeJ CYOrOpH3OHTAJLHOrO
3ajieraHHA. 3HAuUHTEJbHBIC pasMepbl OpeOoJOB B [JIOCKOCTH PYAHBIX TelX CO3ZAIT
61aronpHaTHBe YCJIOBHA /s BbUIENEHHR NEePCNEeKTHBHBIX YYAacCTKOB [lepBOHAYaJbiQ
¢ noMomnio OypeHHs CKBaXKHH 1Mo peakofi ceTd. Bruigenentble TakuM 06pasoM
YYACTKH TepCHeKTHBHHMX TNCPBHUHBIX OPeEOJOB opyAclienus pasOypupalorcs no Gonee
IycTOH CeTH Ha OrpaHHYCHHHX IVIOULaffX.

§ 33. Mecropoxaenns, NpeXCTas/cliibie MacCHBaMy, WTOKBEPKAMHU
MW KpYNHBIMH 3aJeXaMH Pa3sanunuXx ¢opM, conpoBoxuanotcs ocobento
HHTEHCHBHBLIMH, [POTAMNKEHHEIMH H KOHTPACTHLIMH TePBHYHBIMH OpeoJaMH, dopma
KOTOPHIX D0BTOPSET B HECKOABKO CI/IAMEHHBIX OUePTaHHAX (GopMYy PyAHBIX 3ajexef.
[IpumeHeHHe reOXHMMYECKHX METOLOB NpH pasBeaAke NDAOGHBHIX MECTOPOXHEHHH
pecbMa  3(pQeKTUBHO Oaarofaps OTYETJHBON BEPTHKA/BHOH 30HAJIBHOCTH HX mep-
BHYHBIX ODPEOJIOB.

§ 34. HeranvHan passeika PYAHB X XK HJ u JHH3, HMCIOUWHX NPAaBHABHYIO
topmy, NPOU3BOLHTCSH B OCHOBHOM OypoBHIMH ckBaxuHamH. IIpuMeneHue reoxumu-
YeCKHX METOAOBR B 3TOM ¢Jydae WNO3BOJISAET YMEHLIIHTbL KOJHUECTBO KOHTPOJBHBIX
ropHuix BBIPaGOTOK, NPOXOAHMBIX C LEJbI0 NPOBEPKH OTCYTCTBHA 3HAYHTENbHBIX
NlepeKUMOB ODYREHEHHS, TaK Kak Taklie NepeXXHMbl Xopowo (HKCHPYIOTCH RO
CTPOEHUIO MEPBHYHBLIX Opec/ioB. ACHMMETPHS 30HAJLHOCTH NEPBHYHLIX OPEOJOB HACTO
103BOJIAET ONPeAeNaATh HanpaBJeHHe NafeHHR DYAHBIX Tell.

§ 35. Mecropoxkaenns, mnpeacraBjeHHbie TPyOooOpa3HBMH TedaMH
B BCTBALIUMHCS 3a/J€XKaMH, JETaJbHO pa3BelbIBAIOTCA TOPHBHIMH BHIpa-
GoTkaMH B couyeTaHMH ¢ OypOBLIMH CKBa)HHAMH, a 0C060 CJAOXHBE 3aJeXH —
TOMLKO COPHBLIMH BHpafoTkaMH. MeToA NepBHYHBIX ODEOJIOB B 9TOM Cayuae He
TOALKO MO3BOJACT YCTAHABJMBATH YPOBEHb Opeosa OTHOCHTENBbHO OpYACHEHHSI, HO
H faer OGOCHOBAHHC /s paspeeHisi CeTH TOPHBIX BHIPaOOTOK, Ojarofaps noay-
YEHHUI0 AOCTATOYHO NOCTOBEPHHIX CBefeHUfi O Xapakrepe H3MeHeHHs (opME u 3Je-
MCHTOB 3aJieraHHs pPYAHBIX Tesll, DKOHOMHSI JOCTHraeTcsi Takxe H 3a CYET TOro,
94TO0 OTNajaer Heo6XOAMMOCTb NMPOXOAKA FOPHBIX BBHIPaGOTOK AJS Da3BeAKH YYacTKOB
JOKaNbHBIX H MeJKHX H3MeHeHHWA mopdosoruu pyaHoro Tenz, Ilpu wuurTepnperaunmu
NCPBHYHBIX OPEOJOB MECTOPOXKACHHI NaHHON MOP(OJOTHYECKOH TIpynibl HCHOJAb3O-
BaHHEe MYJbTHIVIHKATHBILIX NapaMeTpoB 06A3aTC/IbHO, TaK KAK 9TO NO3BONAET DE3KO
HOBLICHTh JOCTOBEPHOCTb pPeKOMEeHAAUMH [0 HampaBJeHuro paboT, 4Te 0COBeHHO
BAaXHO HA CTAafMM JeTaJbHOH pPAasBefKH, CBA3AHHOR C NPOXOAKON JOPOroCTOSIHIHX
FOpHUIX BBIPaGoTOK.

§ 36. Mecroposcacdns, clOKeHHble MEJKHMH JHH3aAMH, XHJIAMH H
nponnacrkamiu, Tpy6KkaMmu, «rHe3 aMUy, ¢cKapMaHaMHu» U T. N, yT-
BepxaeHHne MuuucrepcrsoM reojornt CCCP Meropnucckne yKasaHHa TNpPCANUCHI-
BalOT He MOABEPraTh AETaJbHOM passeike 40 Havasa SKCIAyaTalliH BBHRY YPe3MepHO
Go/bLIAX yAEJAbHLIX 3aTpaT HAa HX pasBeaky. EC/IH Ha NpeAblaylMX cTafHAX reoso-
ropassefioyHbXx paloT reoXHMHHYECKHe HCC/IeAOBaHHS GblIH NPOBEACHH B TOJHOM
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ofbeMe, TO 3TO NpepmricanHe MeToaHMEeCKMX YKa3aHHA B MONHOM Mepe OTHOCHTCH
H K reoXHMHuYeCKHM paboTaM.

OpHako Ha INpaKTHKe NPHXORHTCA YacTO CTANKHBATBCA C TEM, 4TO TIEOXHMH-
qeCKHe MHCCJIEAOBAHHA K MOMEHTY OKOHYaHHS NpeABapHTe/]bHON pasBefKH IpoBe-
ZJeHH B HeJOCTATOYHOM o0beMe HJH COBCEM He NPOBOAMANWCh. B Takux ycnosusx
CleflyeT A0 YTBeDXJEHHA NpOeKTa 3SKCIJIyaTAUHOHHHX paGoT NpPOBECTH AeTalibHoe
reoxuMuyeckoe onpob6oBaHMe BceX NPOLAEHHLIX Ha MECTODOXKJAEHHH TOPHBIX BHIpa-
60TOK H HMelonlerocsi xepHa OYpPOBHIX CKBaXXHH ¢ TUIaTeJbHOHl WHTepIperauuei
noJMyyaeMHX ZAaHHBIX, B HTOre npoBelJeRHfl TaKMX HCC/ICLOBAHHH BO3MOMHO moOJy-
YeHHe TpPex BAPHAHTOB pesysibraToB: 1) NpPeACTaBJeHHA O pacnpelesieHHH oOpyAae-
HEHHS] M ero 3anacaXx OCTaHYTCH 0e3 CYyLIeCTBEHHEIX HM3MeHeHull; 2) ypmacrTcsi Bhl-
ABHTb HOBHle NYHKTH JIOKaJM3aUMH OpYAeHeHHs, T. e, YBEJIHYHTb IPOTHO3HHE pe-
CYpCHl MECTOPOXKAEHHS, PACIIHDHTL €r0 KOHTYPH no (Janram n (HaH) Ha rayGumy,
HO NpeACTaBJIEHHA O pYyAOpacnpeleJeHBH OCTaHYTCH HedaMeHHmIMH; 3) OyayT yse-
PeHHO BHIfIBJERH TeONOrHYecKH OGOCHOBAHHHE 3aKOHOMEDHOCTH pacnpeneseHHs
OpYyJeHeHHs!, IO3BOJSIOLIHE TPAKTOBATH MECTOPOK[AEHHE K&K eAHHOe pPYLHOE TeJo
HJIH 30HY, YZeJbHHE 3aTPaThl Ha JieTAJbHYIO pasBellKy KOTOPOrO SKOHOMHYECKH
onpasaanit, HanGonee adeKTHBHH pesyJbTaTH TeOXHMHUYCCKHX HCCIEOBAHHN B
TPeTbeM BapHaHTe, KOrjga MOABJACTCS BO3MOXHOCTL TepeBoja MeCTOPOXKAeHHH
B rpynmy MeHee CJI0XKHBIX.

B Tex xe cayyasix, KOTAa MeCTOpoXjehHe mopo6HOro MopQOJOrHYecKoro THma
He COAepXKHT 0co00 IEHHHX KOMIIOHEHTOB, ONpABALIBAIOIHX DHCK SKCIyaTauvH
Ge3 pmeTanbHOf pasBesKH, H3MEHeHHe C NOMOIUBI0O FeOXMMHYECKHX MeTOJOB NpeacraB-
JeHu#t o0 ero MopdoJIOrHH MOXKeT IOBJNeYb 38 COGOf BOBJeEueHHe B HApOjHOe X03fll-
CTBO JONOJIHATEJLHOIO TOPHOpPYAHOro o6wekrta. ITopoGHBe peaysibTaThl AOCTHraoTCH
6Jarofapss H3YYeHHIO NePBHUHBIX OpEOJOB OPYLEHEHHH, KOTrAA YAAETCs BHIABHUTHL
Gollee paBHOMEDHOE pyAopacnpefeseHHe, HHOIJA YCTAHOBHTb H PYAOKOHTPOJIHPYIO-
IHe M OKOHTYDHBAIOLIHE TeOJIOTHYecKHe CTPYKTYDH, YacTO MaJ0o3aMeTHhle INIpH
BHSYya/IbHBIX HaGJNIOJEHHsIX B MOHOTOHHBIX TOJMIIAX OCAMOYHLIX M OCOOeHHO MeTa-
MOp(HUECKHX T'OPHHIX IOPOX.

§ 37. Ha cragun «PasBeAxa SKCINIyaTHPyeMOro MECTOPOXK/EHHSI B INpejenax
FOPHOIO OTBOJA®» YCJAOBHA NPHMEHEHHS TEeOXHMHYECKHX MeTOJOB OCTaloTC TaKHMH
}Ke, KaK ¥ Ha npeabiayuiefl cTajHu JeTanbHOR pasBelKH, HO C HCNOJAb3OBAHHEM NpH
HHTEPNPeTAlMH TFeOXHMHYECKHX aHOMaJHil pe3yJbTaToB OTPaGOTKH HA SKCnayara-
LIMOHHBIX Yy4acTKax. PasBefke NpPOCTPARHCTBEHHO H3OJHPOBAHHBIX YYACTKOB DPyAHOrO
noJisi NOJKEH NpefllecTBOBATH (eC/H OH He Gbll NPOBEACH paHee) KOMILIEKC JHTO-
XHMUYECKHX TIOMCKOB, 00s3aTe/bHHA /A NOACTAAHH INOHCKOBO-OLEHOUHLIX palor
H CTaJHH NpeABapHTEJbHON pasBerKH.

§ 88. Crapus <«DxcnayarallHoHHas pasBelKas» HauHHaeTcs TPH TMOArOTOBKe
MeCTOPOXKIEHHA K OTpaboTKe C INPOXOAKON KaNHTaNbHBIX, [OPHONMOATOTOBHTEIbHHX
H HapesHBIX BHIPaGOTOK M cONpOBOXKAaeT pPaspaGoTKy MeCTOPOXKAEHHA A0 ee OKOH-
YaHHA, HMes LeJDbIO NpejelbHO BO3MOXHOE YTOYHEHHE KOHTYPOB TeJl NOJESHOro
HCKOMMaeMoro H €ro KkavecrBa, a TaKXe TOPHOTeXHHYECKHX yCJIOBHﬂ OTPEIGOTKH.
[TpumencHie reOXHMHYECKMX METOAOB Ha 3TOf cTaguM pasBeikH shdexTHsHO ana
KODPeXTHPOBKH HanpasJ/ieHHsi pa3BefouHux palor. I[lpy npuMeHeHHH Meroja mnep-
BHYHBIX OPEOJIOB, KOria MMeIOTCA 3Ta/JIOHHbe pa3peshl OPeoJIoB ¢ HAHHHIMH JKCIya-
TalMH, NMPENCTABASETCS BO3MOXKHOCTb 3aMEHH YacTH pas3sBefOYHHIX TODHEIX BHIp&-
60TOK NOA3EMHBIMH OypOBBIMH CKBaxHHaMH. B 0COGCHHOCTH 3TO OTHOCHTCS K pas-
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BEJOYHEIM BHIPAGOTKAM THNA KBEpUINArOB M pacceyeK, NPOXOAHMBIX BKPECT Mpo-
CTHPAHHS PYAHBIX 3ajexef.

Kak npaBujo, Ha HayaJbHBIX 3Talax SKCIVIyaTaLHH MECTOPOXKAEHHS Da3BepTH-
BAeTC KPYIHO@ CTPOMTENLCTBO HAa3eMHBIX NDOH3BOJACTBEHHHIX H XKHJLIX NOMelleHHH,
4910 Tpefyer ClelUHaJbHOrO BHHMAHHS K TIpOBepDKe YYaCTKOB CTDOHTeNLCTBA Ha
GeapyAHOCTb H OCOBEHHO B OTHOWIGHHH ODYJAEHEHHs, CKPHITOro Ha TiyGuHe, Mcnoss-
80BaHHe /A TOTO Pe3yJbTaTOB H3Y4YEHHS 30HAJBHOCTH MNEPBHYHLIX OPE0JIOB NO3BO.
JifleT  YCTAHOBHTL BO3MOXKHYI0 TAYOHHY CKPHITOTO OpYN€HEHHS H  OrpaHHUHTh
RPOBEPKYy YyYacTKa CTPOMTENbCTBA Ha Oe3pYAHOCTH OypeHHeM MEHBIIEro YHCJa
KOHTPOJIbHBIX CKBaMXHH.

I'eoxuMuyeckHe RanHble MO Mepe MNOTOJHCHHA W JeTaju3aliH B XojAe 9KCHAya-
TalMONHON pasBeJKH ROMKHB 06OGLIATLCA AJIS HCMOJb30BAHHA HX NpH TOHCKaX
H pasBejke AHAJOTHYHLIX MeECTOPOMKIeHHH. DkoHoMHdYeckass >QeKTHBHOCTL mnoJy-
qeHHss M DACHpOCTPaHeHHA NOoAOOHOA MH(opPMaUUH 3HAUHTE/IbHA, €C/IH y4YecTb Mac-
wraGel reosoropasBeflouHbx paboT B Hawefl cTpaHe.

JIHTOXUMHYECKHE METOObI NOHCKOB
JInToxumuueckne MeTOAbI MOUCKOB MO NMEPBHYHBIM OpeoJam

1. Ycnosus npuMeHeHns

§ 89. JIHTOXHMHMueCKHH MeTOX TOHMCKOB LO TNEPBHYHEIM OpeoJaM OCHOBaH Ha
BBISIBJIEHHH H MCMO/b3OBAHHH B KayeCTBE MOHCKOBHIX NMPH3HAKOB I'eOXHMHUECKHX aHO-
Ma/aufl, CHHP@HETHUHBIX C MECTODOXAEHHAMH TO/eSHBIX HCKomaembix. [Toucku mo
NePBHYHBLIM OPeoJaM OCYIMECTBAAIOTCA NyTeM CHCTEMATAYECKOro ONnpoBoBaHHS rop-
HBIX NOPOA, BMEUIAIOIWUX MecTopoxAenHs. OcoBeHHOCTH pACHpPEeAeNeHHs SJEeMEHTOB-
HHAMKATOPOB OpYJAeHEHH B NEPBHYHBIX OPeONax YUHTHIBAIOTCA HA BCeX CTaaMsx
reoJIOropasBefoyHoOTo Ipouecea.

§ 40. Ha cragum perMoHAJNIBHBIX TeOJIOTHYECKHX M reopH3Hyeckux paboT BHI-
MOJHAIOTCS ONBLITHO-MEeTOANYECKHe paBoThl ¢ NEAbI0 NOJYYEeHHs MpeACTaBHTeJbHLIX
NAHHHIX O CBSISH TIEPBHYHHIX MW BTOPHYHHX JHTOXHMHYECKHX OPeoJioB .Jisi 06OCHO-
BAHHOrO HCMOJBL30BAHHA 3aKOHOMCDHOCTe#t cocTaBa M CTPOEHHA NepPBUUHBIX OPeOJIOB
fpH UHTEPNPETAUHH BTOPHYHMIX JIHTOXHMHUYECKHX OPeoJOB KaK Ha 3Toff, Tak # Ha
NOCMEAYIOUIHX CTaJHAX reoJoropasBexovHoro mponecca, [IpH reosornucckoM Kapri-
POBAHMA KODEHHBIX TOPHHIX NOPOX H OCOGEHHO Ha NOACTaAHH rayOSHHIOIO reoJo-
FHYECKOr0 KapTHPOBAHHA INONYTHO B TIeOJOTHYECKHX MaplIPyTax NPCH3BORHTCA
reoxuMHYecKoe onpo6oBaHHe KOPEHHBIX MOPOA C HeJbIO BLIABJEHHS H HHTepnpeTauHy
TIePBHYHEIX OPEOJIOB MECTOPOXKAEHHHA MOME3HBIX HCKOIaeMBIX.

§ 41, Ha craauH noHCKOB MeCTODOMKAEHHH IOJIe3HBIX HCKONAEMBIX MeTOx Mo-
HCKOB MO NEPBHYHLIM OpeojaM HAaXOZHT IIHDOKOe NPHMEHEHHe B KOMIJIEKCE C METo-
AOM TQHCKOB MO BTODHYHBIM opeoJaM (reosoro-reoXHMHuecKkoe mnpoduINpoBaHHE)
yXe Ha NOACTajHH OOWIHX TNOHCKOB H HMeeT NepBOCTENEeHHOe 3HaueHHe Ha NOj-
CTafHAX JAeTaNbHHX TIOHCKOB H MOHCKOBO-olleHouHHIX pabor. Ha atolt craguu
0COGEHHOCTH MEPBHYHLEIX OPeO/IOB NpPHBJIEKAIOTCH KakK AJIsi HHTEPNpeTauHH aHOMaJufl,
BLIABJIEHHBIX B pesyJbTaTe HENOCPEJACTBEHHOT@ ONpPOGOBAHHS KOPEHHHIX pydOBMe-
WAWHAX [OPOX, TaK H A/ HHTepOpeTaldH aAEKBATHLIX IIePBHYHBIM OpeoJaM
BTOPHYHHIX AMTOXHMHYECKHX OpeoJIOB DACCCHHHA 3JIEMEHTOB-HHIHKATOPOB,

§ 42. Meroauka MOHCKOB MECTOPOMAEHHH NONC3HBIX HCKOMAEMEX MO HX Hep-
BHYHBIM OpeoslaM B CYUIECTBEHHOH CTeleHU olipejeaserca Macutabom pabor,
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8 TaKkKe CTeneHbl0 OGHAMCHHOCTH YYACTKOB TIOHCKOB, MOULHOCTBIO M XapaKTepoM
PBIXJIBIX OTJIOXKEHHH.

§ 43. Ha mopcraaun o6mMX NOHCKOB OCHOBHON 3ajpaveil paboT no MCPBHUHBLIM
opeoJlaM siBJslerca ofecrneyenHe HaAeKHOCTH MOJHON HHTEPNpeTALHH BHISIBAEHHBIX
JUTOXMMHYECKHX opeoJioB. [Ipouspopurcss onpepenedHe (GopMauHOHHOR NPHPOADE
opyjeHenHsi (cocTaBa pyJ, THANA IOJE3HOrO HCKONMAEMOro), YCTaHOBJEHHe YPOBHsH
HX SPO3HOHHOrO cpe3a (HaJHuKe CJENOro OPYAEHEHHH), S/EMEHTOB 3aJeraHus pya-
HHIX Tesl H NpeAnoaaraemoro MacwiraGa opynesendsa. Ha aroft moacraghu  oco-
GeHHOCTH NePBHYHLIX OPECJIOB HCIOJb3YIOTCS NPH HHTEPNpEeTAUHH BTOPHYHBIX OPEOJIOB
paccesHMs B Npegenax NJOMajed, rae KoOpeHHbe pyaoBMellalollBe MOPOAL! noJ-
HOCTBIO HJIH YaCTHYHO NepeKpbiTH aBTOXTOHHHIMH PHIXJbIMH OOpa30BaHHAMH, B KOTO-
PBIX PasBHTH JMTOXHMHUYECKHME BTOPHUHBIE (OCTATOUHBIE) AHOMAJIHH,

B npemenax 3akpbiThiXx NJomlajefi, rAe KOpeHHble DYAOBMEWLZIOUiHe NOPOADE
MEPEKPHITH  AJJIOXTOHHBIMH  (JlafIbHENPHHOCHLIMH)  OTJIOXKEHHAMH  3Ha4YHTeJbHOH
MOULHOCTH H TOHCKH TPOBOAATCS N0 HAJIOMEHHBIM OpeoJaM paccesHHA SJeMeHTOB-
HHAMKATOPOB, NCPBHUHbIE OPEOJb HCNOJb3YIOTCA B NMPOLECce BCKPHITHA HAJOXKEHHBIX
OpeosioB (CKBaxKMHaMH, WyphaMu H AP.), KOrAa NPOM3BOAUTCH 06A3aTEJbHOE ONPO-
GoB&HHE KOPEHHBIX TNOPOJ, BHSBJAEHHE H HHTEPNPETAUHS PA3BHTLIX B HHX NEePBHUYHLIX
OpeoJIoB.

§ 44. Ha nopcragusx JAeTaJbHHX IOHCKOB H MOHCKOBO-OIEHOYHHX paGoT nep-
BHUHLIE ODEOJIbl HCMOJBL3YIOTCS JJIS YTOUHECHHSI yPOBHS 2DO3HOHHOrO cpesa M Npo-
CTPAHCTBEHHOrO TOJIOXKEeHHS NPEANoNaraeMoro 6pyACHEHHA H onpele/eHHs IPOrHO3HbIX
pecypcoB mosiesHoro Hckonaemoro. Ha sTHx noacraausx B mpeaeax NepPCAEKTHBHBIX
yuacTkoB ¢ xopouefi 0GHaXKeHHOCTbIO NMPOBOAHTCA IVIOWIAAHOE TEOXHMHYECKOoe onpo-
GoBanHe KOPEHHbIX [OPOA N0 NPOdHAAM, ODHEHTHPOBAHHLIM BKPECT NPOCTHPaHHA
H3BECTHBHIX HJAH MNpeanoiaraeMhix pyAHHX 30H. Pexomenayemas ceTb OnpoGOBaHH:A
HA NMOACTAAMH AeTanbHbiX mouckoB 10010 m {macwraG 1:10000) u B oTAEABHBIX
cayuasx 5010 m (macwra6 1:5000). Ha noacrasiH MOHCKOBO-OLEHOWHHX pabor
ceThb onpoGoBanHA MOXeT OlTb crymeHa zo 20X5 M (macwra6 | :2000).

§ 45. B paftonax c¢ uactHuHOlN 0OHa)XKEHHOCTbIO MIOWAZHOMY ONPoGOBaHHIO
NojABEPraloTcs pbixJee OTJ0xeHHs, Kopenlnble nopognl B 3THX YCAOBHSX OnNpoGy-
JOTCS NPH AETAJNU3aUHH BLIABJIEHHLIX THIEPTCHHHX AHOMAMHA KAK 1O €CTECTBEHHBIM,
T4K W MCKYCCTBEHHHM OCHAaMEeHHAM (Kanabp, wWypdu H Ap.).

§ 46. Ha Bcex noacraansix reosoropa3BcilouHbiX paloT reoXHMHYECKOMY ONpo-
GOBaHHIO NMOABEPraioTcsi Bce 6e3 HCKAIOUeHHs TOPHHe BHIPaGOTKH H KepH GypOBLIX
CKBaXHH.

§ 47. [lpn nposepke reOXHMMHYECKHX aHOMAaNHH NPOXOAKA TAMENBIX TOPHLIX
BHpaboTok (ray6oKHX 1myppoB H CK3@KHH, WITONEH H T. 1) 10 33BEpLICHHH
{EOXHMHYECKOro ONpoGOBaHHS KOPEHHBIX NOPOJ, BKJIOYAs HHTEPNPETAUHIO NepBHYHBIX
opeosioB, He paspewaercs. JLO OUePeJHOro CryLleHHS CETH NOHCKOB AOJNKHZ ObiTh
3aBepiieHa HHTepHpPEeTalHs reOXHMHYECKOro onpo0oBaHHs BHIPAGOTOK H CKBaXKHH,
npofiteHnx [0 OGoJee peakoil ceTH ¢ UeBO YTOYHEHHF Ha 3TOA OCHOBe Hanpas-
JieHns aadbHefilunx paGot.

§ 48. Ha craauax npeapapuTeabHOf U AeTaNbHOM pa3BelkH, PasBEAKH IKcnJaya-
THPYEMOrO MECTODOXKAEHHS B NpejeiaX TOPHOTO OTBOAAa U 3KCIAYATALHOHHON
pasBellkH € NOMOIUbIO NEPBHYHLIX OPEOJIOB PEIIAIOTCA CJACAYIOLIHE 3a1auH: OlEeHKA
NepcneKTHB pPYHOHOCHOCTH Ha rayOMHY W Ha (JaaHrax DyJAOUPOABJIEHHA H MeCTO-
pOXKAEHHil, TOAJEKAWUX pasBeaKe, NOHCKH CJENOro OPyAeHEHHR, KOPPEKTHPOBKA
HanpapJ/ielin PasBeiodHMWX paboT, a8 Takie yTouHeHHe MopdoJOrHuecKHX ocobcia
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HOCTeHl pa3BelBIBAGMBIX PYAHHLIX TeJ1 NyTeM IUMPOKOrO HCHOJAL3OBAHHS TPH YBA3KE
PYAHBIX MOACeYeHHI OCOOeHHOCTeH cocraBa M CTPOCHHS NEPBHYHBIX OPEOJOB.

§ 49. Ilposenenne reoXHMHYECKOro onpoOOBaHHA KOPEHHBIX HOPOA 1O CCTECT-
BEHHBIM M MCKYCCTBEHHBIM OOHAaMCHHSM [0 Havajga paGor CTaiHH JeTajbHON
pasBeAkn saBAsieTcA 00si3aTeJbHBIM, TaK KaK Takoe onpoGoBaHHe NO3BOJSET CyliecT-
BCHHO YTOUYHHTH OlleHKY NeEpCHeKTHB PYAOHOCHOCTH MECTOPOXKAGHHA H DPYAONpPOAB-
JIeHHH,

§ 50. T'eoxumuuecxoe onpoGosanue TOPHBIX BLIPAOOTOK H OypOBHIX CKBaMNCHH,
DPORAEHHBIX NPH pasBeixe H3BCCTHLIX DYNOHOCHHX 30H, TO3BOJISIET He TOJLKO olle-
HATb HX TEPCHeKTHBL Ha IAYGHHY, HO U BBIABHTL ODEOJL!, CBA32HHBIE C HEH3BCCT-
HbIM# CJIENBIMU DYAHBLIMH TeJaMH, 3aJieraiolldMH pAROM HIH Ke rayOxe, Oaaronaps
YemMy CyUICCTBCHHO YBeJHUMBACTCA DajHyc HH(DOPMATHBIOrO AeACTBHA TOPHLIX
BbHPAabOTOK M GYPOBBIX CKBAXKHH,

§ 51. Hcnonbaopanne nepBHYHBLIX OPEONOB TO3BOJACT CYMIECTBCHHO IHOBBICHTb
athpekTHBHOCTE GYpPOBLIX PafioT NpPH [OHCKAX H PAa3BeAKe PYAHBIX Tesl CyOropHsoH-
TaJLHOTO 3asleraHusl. 3HAUHTCILHLIC pPa3Mepbl OPEONOB B INIOCKOCTH PYAHLIX Tea
€o34a10T GNaronpHATHBC YCJOBHS KA7 BLIAEGJEHHS ¢ TOMOILLIO OYypeHHSt HO OTHO-
CHTEMBHO PeAKOH COTH CKBAMHH YUACTKOB, NEPCNEKTHBHHIX HAa cJenoc OpyjAeHeHue,
Tlpu 3ToM B paspsigz DEPCNEKTHBHLIX OTHOCATCS HE TOJMbKO Y4YacTKH, rae OypenueMm
BCKPHITO OpYJeHeHHE, HO H YUYaCTKH, I'I¢ MO pe3y/nbTaTaM reoXumHHcckoro onpobo-
BAHHS BBIABJEHBl TOJLKO FeOXHMHYECKHEe aHOMAJHH JAHHOrO THNA OPYAEHCHHA H B
npeaeyax KOTODHX cCrylleHHe ceTH OypoBhIX paloT MoXeT INpHBECTH K 0OHapy-
JKEHHIO PYAHHIX Tel.

2. OnpiTHo-meTopKueCKUE paloThl

§ 52. OnbiTHO-MeTOAMYECKMMH paGoTaMH MO H3y4yeHHIO NepBHYHLIX OPEOJNIOB
peialoTCs CHAEAYIOLHEe OCHOBHBIE 3ajauH:

1) ycraHoBleHHe XOMIIEKCA 3/IEMEHTOB, KOTOpPhle 00pa3syloT nepBHYHble OPEOoJIbl
BOKDYT DYAHBIX TeJ THnoMopdHHX AjA8 pafioHa NOHCKOB MECTOPOMAEHHA H MOTYyT
OLITb MCMOJL30BAaHL B KauecTBe HX HHAHKATOPOB;

2) omnpexnesieHHe BeJMYHHB TEOXHUMHYECKOro ¢oHA KaXKJOro H3 3/JeMeHTOB-HIJH-
KaToOpOB, Pa3BUTHIX B paifioHe PYNOBMeIUAIOUHX TIOPOA;

3) BhISBJICHIE IIMPHHBL H N0 BO3MOMXHOCTH BePTHKAJNbHOI NPOTSIKEHHOCTH Opeo-
JIOB JJIi PA3JHYHBIX JEMEHTOB-HHAHKATOPOB;

4) ycraHoBJieHHe psSAa BepTHKAaNbHOM (0OCeBOH) 30HAJNLHOCTH TNEPBHYHBIX Opeo-
JIOB M Xapakrtepa TNONEPEYHOH H IPOAOJILHON 30HANbHOCTH;

5) BuaBleHHe KoabHUHEHTOB 30HAJBHOCTH, HanGosee 3DGDeKTHBHBIX AJIS
HHTCPNPETALHHY TIEPBHYHHIX OPEOJIOB;

6) ycraHOB/leHHe 3aKOHOMEPHBIX CBsi3eil MapaMeTpPoB MECTOPOKAEHUH (PYyAHBIX
TE1) M HMX TNEPBHYHHX OPEOJOB € HEJNbI0 BHIABJCHHA TEOXHMHUECKHX KpHTepHeB
OlEHKH BepOSITHOro Macwitaba opyacHeHHs.

§ 53. Ilpu BHIOOpe yuacTKOB TNpPOBeXEHAR OMNLITHO-METOAHYECKHX paloT npea-
NOYTEHHE OTAAercs TCM H3 HHX, A H3BECTHBHl TUNHYHbIE AJs pafioHa paboT Mecro-
POMIEGHHA C XOPOIIO pa3sBedaHHLIMH pyaHbIMH Tesamu. HauGosee Gnaronpratbie
Pe3y/IbTaThl TPHU H3YUeHMM MEePBHYHHIX OPEOJOB JaeT onpoGoBaHHE TOPHHIX BhIpa-
6oTOK # GYPOBHIX CKBasKHH, KOTOPBIE DACIHOJOMEHH B OXHOM pa3pe3e H INepecexkaiwT
pyYAHOE TeNO HA pAIANYHBIX YDPOBHAX. DTO MO3BOJACT NOCTPOHTb BePTHKAJAbHBIE
paspesbl OPCOJIOB DA3JHUHLIX 3/ACMEHTOB H OUEHHTb OXHOBPCMCHHO HX pasMepsl.
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Onpobyemble HHTepBa/bl BHIPABOTOX M CKBAaXHH AOMMHBL BHIXOAHTL IO BO3IMOX-
HOCTH 8a TIDaHHLB 30H THAPOTEPMaJbHO-H3MEHEHHBIX NOPOJ, OKAHMJIAIOWHX PYLHHE
TeJa.

§ b4, YcranoBieHne 3JeMEHTOB-HHAHKATOPOB NPOH3BOAAT LyTEM:

a) H3yYeHHsl HMeIOIHXCR Pe3yJbTATOB XHMHUECKHX U CHEKTPAJbHBIX AHAJH30B
wTyQHEX, OGOPO3AOBLIX H TEXHOJOrHYeCKHX npol, OTOGPAHHBLIX B PYAHHX Te1ax
B Npouecce pasBefOYHLIX H IKCIIYaTAUHOHHHX palboT;

6) nocrpoeHHs rpaHKOB, a TaKXe IJIAHOB H Da3pe3oB, XapakKTEPH3YIOUIHX
pacnpene/eHHe XHMHYECKHX S/JEMEHTOB B KODEHHHX IOpPOAAx;

B) aHa/H3a M COMOCTABJECHHA NOJIYYEHHBIX MAHHHIX C pe3y/bTaTaMH H3yyeHHs
HePBHYHHX OPEOJIOB aHAJOTHYHBIX MeCTOPOXKAEHHH.

§ 55. I'eoxummveckuit ¢on Aas 3JEMCHTOB-HHAMKAaTODOB ONpPEAENSIOT COrJIacHO
npHemMam, H3JOXKeHHHM B § 238—246, ormenbHO A KaXKAOTO THNA NOPOA, HMEIO-
1ero SHauMTeJbHOE PACHPOCTPaHEHMe HAa H3yuaeMoil IVIOLLAfH,

§ 56. Oas cocrabienHs PaaoB 30HAJLHOCTH 3JIEMEHTOB-HHAMKATOPOB M BmGOpa
Ha 3TOH OCHOBE ONTHMAJbHHIX KO3((HUHEHTOB reOXHMHYECKOH SOHANBLHOCTH npen-
JIOXKEeH PAj METOAOB, OJHH H3 KOTOPHX ONHCaH B NpusioxeHniy 26.

§ 57. Ha ocHoBe pAjfoB 3JeMEeHTOB-HHAHKATOPOB OC¢BOH 30HAJBHOCTH Onpeae-
JAs10Tcs HanGoslee BaXKHHle H3 HHX AJIS1° OUEHKH YDOBHSI Cpe3a IEOXHMHYECKHX aHO-
Maaufi. B obmeM ciyyae TakuMH OyAyT 3JeMeHTH, MaKCHMaJbHO YAaJeHHHE APyr
OT Jpyra B pPAJax 30HAJBLHOCTH, NOCKOJBKY OTHOLIGHHE IapaMeTpoB OpeoJIoB
NoAOOHbIX [Iap H TPYNN 3JeMCHTOB XapaKTepPH3YyeTCsi 3HAYHMTEbHLIM TIPAJUEHTOM IO
BePTHKaJIM, & C/AeJ0BaTeJbHO, M BEHICOKOR CTeNeHbI0 HAJEXHOCTH HX NPAKTHYECKOro
NpHMEHEHHS,

§ 58. B cayuae ycranoBJcHHS B PAAax 30HAABHOCTH HECKOJBKHX MaKCHMYMOB
HaKOIJIEHHs OAHOIO H TOr0 »Ke sJeMeHTa HeoOXOAHMO o6GpaTHTh ocofoe BIHMaHHe
Ha H3yueHHe MHHepaJbHOR 30HaJBLHOCTH, TaK KaK nojo6Hoe sBJeHHe OOLIYHO
CBSI3aHO C HaJH4YHEM HEeCKOJbKHX (OpPM HAXOXKAEHHA ONHOrO H TOrO K€ 9JeMeHTa
B OamskHX KOJHYecTBaX. B cyabduzacoiep:Kalllux THAPOTEPMAJbHHX MECTOPOKJe-
HHAX TOAOCHEIE ABJEHHS OCOOEHHO XapaKTepH JAAf MeAH, MBILbAKA, 00Ba H
BoJbpama.

3. Or6op npob

§ 59. [IlepBuuHble reoXHMHYECKHe OpeoJH H3y4alOTCA INyTeM Onpo6GoBaHHs
PYAOBMEWIAIONIHX NOPOA N0 CepHH 3apaHee BHIGPAHHHX pa3pe3oB HAH npoduned,
0ObIYHO OPHEHTHPOBAHHBIX BKDECT NPOCTHPAHHS PYNOJOKANH3YIOULHX CTPYKTYP.

§ 60. Or6op npo6 B ropHnx BeHpaGOTKaX, H3 KepHa OypOBHIX CKBaXKHH ¥ Ha
€CTECTBEHHEIX OOHaXKEHHAX NPOH3BOAAT METONOM HYHKTHPHOfI GOPOSAH nyTeM To-
yeyHoll OTGONKH BOCOMH—/ECATH MeJKHX KyCOdKkoB (CKONKOB) pa3mepoM He OoJee
3—4 cM B nonepeuHMKe [PHMEDHO HAa ORHHAKOBOM pAacCTOAHHM APYF OT JApYyra.
OroGpaHHbie KycOukH OObefHHAIOT B OAHY Npo6y mo Kaxaomy HHTepsany, Ecan
B npefeiax onpofyeMoro HHTepBajZia MMeeT MeCTO CMeHa MNOpOA, TO Kamxjas Das-
HOBHJHOCTb NMOPOABI AOJIKHZ ObiTh 0XapaKkTepH30BaHa OTAe/bHOH mpo6oft. Martepuan
TEKTOHHUECKUX TPEUIHH, BCTpeyaolluxcad no npodriao onpoGOBAHHA HAH BOAH3H
HEro, a TaKXe XWJB H NPOXHJKH ONPOGYIOT OTAENBLHO,

§ 61. Hurepsan onpoGosannst cocrapiasger 5—10 M. [Ipr u3yueHHH NepPBHUHBIX
opeoJoB onpoGoBanHe KOPEHHEIX NOPOA Ha IIOBEPXHOCTH, B TOPHHX BHpaGoTkax
H B KepHe CKBa)KUH IO BO3MOXHOCTH HO/IKHO OHTH CIVIOWHBLIM (NPoSH AOJIKHH
HPHMLIKATL HENOCPeACTBEHHO OAHA K Apyroft).

60



§ 62. Tlpu HeyROBJETBOPHTEJILHOM BHIXOfe KepHa HNH GeCKepHoBOM OypeHun
B npouecce NPOXORKH CKBAaXKHHEL reOXHMHUecKoe onpo0oBanHe MOXHO NPOBOAHTHL
no waamy u Gypoeoit Myru. ITpoGy miama oTGHpAIOT €XKECMEHHO HJM MO pefcam.
[Ipr HeoGXOAMMOCTH IIAM HECKONbKUX pPefcOB OGBEAHHSIOT B OXHY npoGy. Macca
npo6n uwlamMa He XOMKHA npeBnmath 150—200 r. Ilpn Goasmedt macce npoGy
nocse CyIKH NOABEPraloT KBapTOBAHHIO A0 TpeGyeMoil MacCH.

§ 63. B cayuae ompoGoBanns wnaMa npH OypeHHH ¢ MPOMBIBKOM IJIHHMCTHIM
pacTBOpoM HEOGXOAHMO YYHTHIBATh BO3MOXKHOCTL 3apa)ieHHs NPOOL XHUMHYECKHMH
B/IEMEHTAMH, COLEPKALIUMHCST B NMPOMBIBOYHON XUIKOCTH, a Takxe Dasy6oxKUBAHHA
COllepKaNNi 3JCMEHTA B LIjaMe 3a cyeT IVIMHHE, [losToMy mNpeaBapHTENLHO ClAeAyeT
NpOaHaJH3HPOBATh IJIHHHCTHI MartepHas, HAyWHH wma npurorosfesde Oyposoro
pacrBopa.

§ 64. B ciayuae Oypenns CKBAXHH C NPOMBIBKOH MOXCT HMETb MECTO OTCTABAlIHE
B BhIHOCE IIaMa OT 3a60S1 K YCTLIO CKBA)XKHHL, YTQ HCOOXOMHMO YYHTBIBATL TpH
rpacuueckoM H306PANKCHHE JAHHBIX ONpOGOBaHHA M MX HHTCDOpeTALUH.

§ 65. Or6op npo6 XopeHHHX NOpox o0Os3aTeNbHO CONMpPOBOXKAAGTCS TIeo/OrH-
JecKOH JOKyMeHTauMed, BK/ouaiouleli NoApobHYIO XapaKTePHCTHKY JIHTONOTHUECKOro
cocraBa MHTepBasna onpoboBaHusi, ocoleHHocTeli H 3JeMEHTOB 3aJleraHHs KODeHHBIX
HOpPOA, CTeNeHH HX TPCIUHHOBATOCTH K OOBOJHEHHOCTH, NPOSABJCHHA H CTelleHH HH-
TEHCHBHOCTH pPYAHOH H THIepPreHHOH MHHepaJH3alHH, THAPOTepMalbHO-MeTacoMaTH-
yecKHX H3MeHeHHH 1 ap. OOpasen noJjeBOR KHHXKKH 1JIs NOKYMCHTALHH NpHBEAeH
B npua. 14 u 15,

4. O6paGorka npob

§ 66. O6paGoTky npo6 NPOM3BOAAT HO CJAEAYIOWIHM [OC/eA0BaTeJNBHHM oOne-
paunsM:

a) H3MeabyeHne B JaGOpPaTOPHHX 1EKOBHX APOOHJIKAX A0 KPYNHOCTH MeHee
5 mm;

6) M3MenbueHHe Ha Ba/JKax A0 KPymHOCTH meHee | MM;

B) NepeMclIHBaHHe no cnocoly KoJblla H KOHYCa M COKpallleHHe KBapTOBaHHeM
10 50--100 r;

T) MexaHHuIecKOC HCTHDaHHe OKBaDTOBAHHON HaBeCKH Ha BHODALHOHHEIX H APYTHX
HCTHDATeNAX.

Pacrepryio uactb npo6h HanpapJsIOT #a aHajHu3.

§ 67. Tlpo6n, oroGpanuble A8 HCCACAOBAHHA MHHEpaJbHOTO COCTaBa NEpBHY-
HBIX OpEOJIOB, B YACTHOCTH AJs1 0oTGOpa MOHOMHHeDaJbHBIX (pakumii, o6pabarhi-
BaloTCA MO CHEUHaJbHEIM CXeMaM, BLIGHDaeMHIM B COOTBETCTBHH C KOHKDETHBIMH
sapavyaMu paGor.

§ 68. IpoOuibHble arperaThl M HCTHpaTe]H MOcHe o6paboTKH XKamuoil npoGht
TIaTesbHO ouHmaoT. Ocofoe BHHMaHHe cjaedyeT YAEAATb OUHCTKe JAPOGHABHBIX
arperatoB nocie o0paBorkH npo6, OTOGPaHHBIX M3 PyAHLIX HHTepsanoB. Takue
npoGel  (C HAANHCLIO «PYLHLIE®») CJIeAyeT TIPYNNHPOBAaTh H H3MeNbuYaTh B OAHG
BpeMs, Mnocje uero B ApoOMJKY H BaJKH NPONYCKAIOT <«NYCTYIO» NopoAy ¢ (oHo-
BBIMH COfepKaHHAMH onpefensemMbix snementos. [Tocae okonuanua oGpaGoTku pya-
HBIX 0poG APOGHJIKY, BaJKH, CTaKaHH, B KOTODHIX NPOH3BOAST HCTHpPaHHE npo6,
OYHIAT 0c000 TUIATENbHO (MPOAYBKON CKATHIM BO3AYXOM, UHCTKOH MeTaslinue-
CKHMH 1leTKaMH, NPOTHpPaHHEeM MOKDBHIMH TPANKAaMH U T. A.).

Uro6u u3bexaTh sapaxkeHHsi npo6 S/JeMeHTaMH [PYMNLl JKele3a H ADYFHMH,
COCTaBJISIOIUHMH JIETaTypy CTaJbHHX y3JI0B APOGHIOK, caeayeT AHOO 3aMEHHTL yaJbt
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43 JIETUPOBAHHON CTa/l Ha TAKOBHE H3 YIVIEPOAHCTOR craju, JAHGO YCTAHOBHUTH 3Je-
MEHTb, KOTOpble NPHUBHOCATCA BO BPEMA K3MeJLUEHHA Npo6, M HCK/MOYHTb HX U3
qHC/Ia HCCAedyeMblX 3/1eMEeHTOB.

§ 69. JpoGneHue H HCTHpPaHHe TeOXHMHMYECKMX Mpo0 Ha PYAHHUHBIX KPOGHJIKAX,
SaKATHIX JApobaeHHeM PYAHBIX Npob, H B NOMEUIEHHAX, rde OHH YCTAaHOBJ/IEHbI, KaTe-
TOPHYECKH 3anpeltaerea.

5. Anaans npo6

§ 70. IlpoObl ananH3HpylOTCST mpeXAe BCEro METOAOM NpHOIHNKEHHO-KOJIHYECT-
BEHHOTO CNEKTPaJbHOrO aHAa/MH3a Ha MHOTHe SJ/ICMEHThl, nepeyHeqennble B § 170,
HEKOTOpHe XHMHYECKHC 3JIEMEHThl, YYBCTBUTEJIBLHOCTbH ONPeAe/IEHHA KOTOPHIX 3THM
METOJOM HeZOCTATOYHa (ypaH, 30J0TO, PTYTh, pyOmauii, Hoa, ¢Top), B cjyuae He-
00XOAMMOCTH aHaMH3MPYIOTCA APYrHMH Mertofamu. IlpH Hayuennn HeKOTOPHIX 0CO-
GeHHocTel paCNpefie/ieHdsl XMMHYECKHX 9JE€MEHTOB B NEPBHYHLIX OpeoJax HHoOraa
fIDUMEHAIOT METOABl KOJHUECTBEHHOIO aHa/IH3a.

§ 71. B psane cayuaes NpH H3YYEHHH INEPBHUHBIX OPCOJOB NpPO6HL HeoGXOAHMO
aHA/NM3MPOBATh TaKXe Ha HEKOTOpHie NOPOA0OGpA3yIOUiHe SJeMEHTH (KaJsHH, Maruuf,
xanmsuu#t u ap.). HeoO6xoouMOCTh NpHMeHEHHs CleuHaNbHHX MeTONAOB H METORHMK
aHannsa Ha Oop, ¢rop, pyGHauH, uesnfi; uepuii, CTPOHUMN, TaHTanA, 30/0TO, PTYT,
BaHaAu# M JADYTHE 3JEMEHTHl CJIeAYeT PacCMaTpuUBaTh KaxAbii pas 0co6o, ¢ yueroM
MeTa/VIOTeHHYeCKHX ocofeHHOCTeH  HCCiaeAyeMoro pafioHa, a Takxke pe3yJbTaToB
OINBITHO-METOAHYECKHX pabor.

§ 72. Yunrnsas 3HAUHTENBHYIO TPYAOEMKOCTb CHEHHAJLHBIX METOAOB aHa/H3a
apob, cleqyeT HCNOAb30BaTh HX TOJBKO NPH aHaJju3e npol, oTo6paHHBIX B npeaeiax
TeOXHMHYECKHX aHOMaJHil, BHIABJEHHEIX B PeaysbTarte onepekaiolero 3KCHPECCHOTo
CHIeKTPAJIbHOTO aHa/H3a BceX reoXHMHuecKHX npo6. OGocHoBaHReM A MOXOGHOM
PEKOMEHAAUMH SABJAIOTCA: a) MHOrOKOMIOHEHTHHI XapaKkTep NepBHYHBLIX TI'eOXHMH-
YeCKHX OPEOJIOB DPYAHHIX MCCTODOXAEHHIt; 6) HaJAHYHe TNOJOKHTENLHON KOppessiiuHH
MeXAY COHepKAHHAMH 3JeMEHTOB-HHAHKATOPOB;, B) TeCHOe COBMelleHHe B MNpOCT-
paHCTBe OpeoJOB BCCX 3/eMEHTOB-HHAHKATOPOB HNAaHHOTO THNA OpPYAGHEHHS,

§ 73. Ilpy neTanbHLIX NOHCKOBHIX, Pa3BefOYHBIX ¥ IKCMIYyaTalHOHHHIX paborax
1a LWHPOKHA KPYr S/JEMEHTOB CJelyeT AaHAJH3HPOBATb OrpaHHYeHHOe 4YHCIO mpob,
©OTO6GPAaHHBIX C onopHuix npoduaefl. Boabmyo ke yacte npo6 MOXKHO aHaJH3RpO-
BaTh Ha COKpallleHHOe YHCJO S/EMEHTOB, B 3TO YHCJO BKJIOYAIOT Npexje Bcero
OCHOBHBIE 3/IeMEHTHI-HHIHKATOPB THNHYHHX JJS pafioHoB paGoT MecTopoxaeHHH,

§ 74. Tlpu onpeneneHHH mNepeuHst 3/1eMeHTOB, Ha KOTOpHe HeoGXOZHMO aHa/H-
3upoBaTh 1NpobH, CleNyeT YYHTHWBAaTh NPOH3BOAHTENLHOCTD M  UYBCTBHTENBHOCTH
METOAOB CMEeKTPaJbHOTO aHaiH3a., B CBA3H C HH3KOH YyBCTBHTEJBHOCTHIO METOLOB
ONpefeNeHHsT PSAA 3JIEMEHTOB HX OpeoJn MOMHO OKOHTYDHBATH JIHIIb B Npeienax
nosefl BRHICOKHX KOHUeHTpauuift. B ToM cayvae, korga 5TH 3JIeMeHTH SIBARIOTCH
BaXHBIMH HHAHKATOPAMH, B YAaCTHOCTH HHAHKATOPAMH 3OHAJbHOCTH, ONpejeseHHe
X COMEpPXAHHf B npofax cJaelyeT NpPOBOAUThL METOAaMH, 06MaZaOIIHMH HOBHI-
UIEHHOH YYyBCTBHTE/bHOCTBIO.

§ 75. B pane cayyaeB mpH H3yYeHHH H INPAKTHYECKOM MDHMEHEHHH NepBHYHBIX
OpeoJsIoB C MIOMOHIBIO 3KCIPECCHOTO CHEeKTPAaNbHOr0 M APYFHX METOJA0B NPOU3BOAHTCK
aHa/u3 TAXKeJbX (GPakuHil reoxHMHUecKHX Npob, a TakKe MOHOMHHEpaJbHbIX Npol
C UeJLI0 H3yYeHHs oCcoGeHHOCTeR pacnmpefefieHus 3NeMeHTOB-NpHMecefi B MuHepanax-
HHAHKAaTOpAX.
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§ 76. Ouenp Ba)KHO CHCTeMATHYECKO® W ONEPATHBHOE NOJYyYeHHE Pe3yNbTaTOB
8HaJH3a 110 Mepe NPOBeJEHHs] NOHCKOBBIX H pa3BefouHblx pabor. OpraHuzauuio
00palOTKH M aHajH3a 1npo6 CAeAyeT CUNTATh HOPMAMLHOM, e, No Kpakne mepe,
B nouckoBhX naprtusx 80 % npo6 Oyner NPOAHAJNH3UPOBAHO K KOHUY IMOJEBOro
€e30Ha, a4 Ha pa3BeJOuYHHIX H 3KCIuyaTauHoHHbIX oGbekrax 100 9% npo6 nocae

3aBeplieHHsl MPOXOAKH COOTBETCTBYIOUleHl TODHOH BHIDAaGOTKH HJAH GypoBoft cKBa-
SKHHBL

6. Unrtepnperanua n H3oGpaXkeHHe pe3yabTATOB
FeOXHMHUECKOro onpobGoBaHus

§ 77. Pesyabrathi onpo0oBaHus KOPCHHBLIX NOPOJ, BBINOJHEHHOTO 1o Mapupy-
TaM, npoduanM, kKepHy OYpOBHIX CKBaXXHH M TIODHEIM BLipaboTkaM, H300pamaior
B BHAe rpadHKOB cONep:KAHHIl, IIOCTPOEHHBIX METOAOM aBTOMATHYCCKON DACHEYaTKH
na OBM nam Bpyunyio.

§ 78. Pacmpejpesenne 3JeMCHTOB-HHAMKATOPOD [0 pesyJbrataM IVIOILAJHONO
onpoGopanus lenecooGpasHo NPCACTABIATh B BHAE H3OKOHUEHTpANMA Ha mjanax
NIOBEPXHOCTH, NOrOPU3OHTHHIX MJIAHAX HJM pa3pe3ax, a Takxke B BHAC TNoJehd mo-
JIUSJIEMEHTHBIX aHOMaJH (MYyJbTHIVIMKATHBHBIX, acCOUHALMH 3/ieMeHTOB-HHAMKATO-
POB M AP.), MOCTPOEHHBIX ¢ momollblo DBM nan Bpyunywo. Tpapauuu pas usoaHHuiR
ya06HO BRIZeNHTL TO nopsakam (10, 100 u 1. n.). Ilpy Heo6XOXHMOCTH MOryT OuITH
BhigcaeHH Gosee apoGumle rpagauun. Ecau nposeferue H30JHHHHA HEBO3MOXHO
(y3kne And(Gy3nOHHBIE OpeoSbl, pcAKas ceTb onpoboBanHd H T. A.), MOTyT OhTh
npuMmenenn Apyrue crmocoln H306paXeHHs IAHHBLIX Ha MJaHaX M paspesax, HanpH-
Mep MoCTpoeHHe ocell MakCHMYMOB aHOMaJbHbIX noJefi, u Ap.

§ 79. Ina KoanvecTBEHHON XapaKTePHCTHKH OCeBOH (BepTHKAJLHOM AJf OPEOJIoB:
KPyTOro nalesust) H IPOROJAbHON 30HAJLHOCTH DYAHHIX TeJ M NEPBUYHHX OPeosoB
noJib3yioress KosbduuyeHTaMn 3soHaJbHOCTH. B KauectBe KOS(h@HUMEHTOB 30HAJb-
HOCTH MOrYT CJYXXHTb OTHOMIEHHS CDEIHHX COJEpXaHHA nap 3/eMEHTOB MAH npo-
usBescHHll CPEJHHX CcoAep:KaHufl rpynn 3/eMeHTOB (MyJAbTHIVIHKATHBHBIA Koaddu-
1MenT 30HaJbHOCTH). [IpH 5TOM B YHCAHTE]b NMOMELIAIOTCH 5JIEMEHTH, KOHIEHTPH-
pyiolliHecsi B HAaAPYAHbIX (7eBas 9acTh DPANA 30HAJBHOCTH AaHHON pyanoli dopma-
HHH, CM. NpHJ. 7), a B 3HaMeRaTesNb — NPeUMYLIECTBEHHO B NEHTPANbHBIX H NOA-
PYAHBIX 4acTAX NEPBHYHOTO opeosa (NeHTpajbHAass H NpaBas 4acTH psARa 30Ha/DL-
nocru). Bosee 4eTKO 30HAJBLHOCTL NPOSBASETCS [0 OTHOWIEHHAM JIHHEAHLIX NMPOARYK-
THUBHOCTEN OPEOJIOB, NOCKOJBKY B 3TOM CJydae NOMHMO COREPKAHHA 3/eMEHTOB
YUUTHIBAeTCsl LIHPHHA HX TNEPBHYHLIX O0PEOJIOB, KOTOPas CHHXPOHHO € COACPHKAHUSMH
9JIEMEHTOB MEHSETCS IJIsl Pas/HUHBIX 5JIEMEHTOB Ha pPa3HLIX YPOBHSX PYLHOrO Teaa
H opcoaa.

§ 80. Bpuncsaenne anHeHHOH RNPOAYKTHBHOCTH IEPBHYHOrO oOpeosa N0 onpeje-
JICHHOMY ceueHHI0 (TpH paBHOHHTEPBAJbHOM ONPODOBaHHH) MNDPOH3BROAST No Gop-
Myae

n

rae m;— AJHRA HETePBaJn0oB onpoGopanusi; C; — copepxaHHe SJEMEHTOB B npobax;
n — uKcno npo6, BBeieHHnx B noxcuer; C 4 — cpennedoHOBOR COaepXanHe AAHHOTO
3JeMenTa.

§ 81. C nomowbi0 MYJLTHNAHKATHBHHX Ko3pdHuuHeHTOR BulfBAgercs Gosee
KOHTPacTHaA 30HAJLHOCTL (4eM BHABJECHHAA N[O [1ADHLIM OTHOLIEHHAM), DpHYeM
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9Ta 30HAJBHOCTL TEM KOHTpaCTHee, YeM BHILe NOPAAOK koadouuHenra (deMm OGosbie
4HCJO HCNONb30BAaHHHX B Koa(dHUKEHTE 3/1eMEHTOB-HHIHKATOPOB),

§ 82. Ilpu cocraBlieHHH OKOHYATeJLHQrO OT4YeTa IVIaHBI H Pa3pe3bl, MOKa3hl-
BalOUlHe pacnpeAesieHHe JIEMEHTOB, lellecoo6pasHO COCTABJAAThH He /s BCeX XHMH-
4eCKHX 2/IEMEHTOB, ONpeAeJABIIHXCA B npobax, a TOJbKO ANA HauOodee BaIKHBIX
HHAUKATOPOB DYAOHOCHOCTH, OCOGEHHOCTH pacnmpefiefieHHs KOTOPBIX HIPaiOT IVIaBHYIO
POJb B OlEHKE TEOXHMHYECKHX aHOMAJIHH,

§ 83. HanHmle aHanM3a eAMHHYHHIX TNIPo6, B3ATLIX BHe OCHOBIOH mJOMAAH
NIOUCKOB, KOTOpHie He MOryT OuiThb odopMieHHl B BHAe MJAHOB H pa3pe3os, NoMe-
waT B OTAeMbHMe rabmiusl, Takxe B BHAe Tabamy OGOPMAAIOT PE3Y/AbTATH
aHajusa Npob, HCNONb3OBAHHBIX AJISI ONpPefle/ieHHs FeOXHMHUCCKOro (OHa SJIEMEHTOB.

§ 84. Ilpu uuTepnpeTanHH AAHHHX ONPOGOBAHHA KODEHHHX pYAOBMEILAIOLULHX
nopoj, HeoGXOAMMO YUHTHIBATH clenyiollne HauGosee BaxKHble OCOGEHHOCTH Iep-
BHYHBIX OpEOJIOB:

— COCTaB 3JIEMEFTOB-HHIMKATOPOB NePBHYHHX TeOXHMHYeCKHX Opeo/ioB B Oc-
HOBHOM COOTBETCTBYCT O5/eMEHTHOMY COCTaBY pYAHBIX TeJ, BOKDYF KOTODHX OHHM
ofipasylores;

— pasMephl NePBHYHHX Opeo]OB OOHYHO 3HAYHTEAbHO NPEBHIUAIOT pPasMephl
PYAHBIX Tedl, BOKPYT KOTOPHX OHH pa3BHTH. H3BecTHH mnepBHuUHHe OpeoJH, npocie-
Kupaouecs Hajg pyAHBIMH TeaaMH Ha 1000 M u Gonee;

— IpH NMPOYMX DABHHX YCJHOBHAX HAGMIORAeTCH NpAMas 0BSSb MeXJAy pa3sMme-
PaMH PYAHBIX TeJ M OKaHMJAAIONIMX HX REPBHYHBIX OPEOJIOB;

— NepBHYHBIE OPEOJIbl MMEIOT 30HAJbHOE CTPOeHHe, OOyC/NOBJeHHOe 3aKOHOMEp-
Holt npecrpaHcTBeHHOH anddepeHHHanMell B HX Npefesax 9/1eMeHTOB-HHAHKATOPOB
DPYIeHeHus,

— SOHAJbHOCTb TEPBHUHG1X OpPEOJOB SHAOTEHHBIX MECTOpPOMAeHHRA HauGosee
KOHTDACTHA B HaNpasJeHWH ABHMKEHHS] PYHAOHOCHHX (JiougoB (ocepas SOHANBLHOCT,
ANnd Opeo/IoB KpyToro nanelmﬂ—sepmxanbﬂaﬂ);

— OceBas 30HAJBHOCTL NEPBHYHLIX OPEOJIOB SHAOTEHHBIX MEeCTOPOXKHAeHHHA opHOM
#iK GJMBKHX 1O COCTABY DYAHHX GopMauuh spiagercs epuson (cMm. npui. 7);

~— IPH COBMELIEGHHH B NPOCTPAHCTBE NPOSBJIEHHA pa3HBIX DPYAHBIX (opmauui
ofpasytorcsi NoANGOPMALHOHHBIE TeOXHMHYECKHE aHOMAJHH.

§ 85. OxoHTypHBanHe NEPBHUHBIX TIEOXHMHYECKHX OpeOJIOB OCHOBLIBACTCA Ha
cpaBHeHHH NapaMeTPOB HCC/JeJOBAHHBLIX y4acTKoB M ¢oHa. [aa pacuera napamer-
poB ¢oHa H ompeaeleHds Ha 9TOH OCHOBE MHHHUMaJbHO-AHOMAJBHHIX KOHLEHTpaUuft
XHMHYECKHX OS/MEeMEHTOB AJf KaxIOH pasHOCTH PYAOBMELLAIOUIHX TNOPOJ HCIOJb3Y-
10TCSl Pe3yJabTaTh T'eOXHMHUecKoro onpofOBAHHA Ha creuHadbHO BHIGpaHHBIX «ho-
HOBBIX» YYacTKaX, yJA8JeHHHX OT PYAHBIX TeJ H MeCTOPOXIEHHR H He HeCcyuiHx
c/ef0B TNpossJieHus pyaHoll MHHepanusauuu. PacueTh! BBEIOMHAIOTCA IO METOAHMKe,
ykasaHHo#t B § 238—246.

§ 86. [as BuABIeHHf OGoJee KOHTPACTHHIX TI'GOXHMHUYECKHX OPEOJIOB LJeco-
o0pasHo CTPOHTL MYJLTHIJIMKaTHBHBIE OPeoJIbl TPynnm 3JieMeHTOB-HHAHKaTOpOB. Baa-
rojaps HAanpaBJEHHOMY YCHJIEHHIO KODDENHPYIOUIHXCH IOJIE3HBIX CHTHaM0B (OpeoJibi)
aausiiue GaykTyanut (¢oH) CBOAMTCA K MHHHMYMY, B CBSI3H C 4eM MYJbTHIIHKA-
THBHBIE ODEOJBl NpoABJAfIOT GoJlee TECHYIO CBS3b C TEO/IOro-CTPYKTYPHBIMH ocoGeH-
HOCTAMH PYAHBIX TeJ H MECTODOXAEHHH, UTO CYLIeCTBEHHO MNOBBIIAET HAREKHOCTb
X HHTEpNnpeTanHH.

§ 87. MynbTHNMHKATHBHBIE AHOMAJIMH CTPOSATCH NyTeM NEPEeMHOMEHHUS COAep-
Kauuil KaK BCEX 9JICMEHTOB-HHAHKATOPOB JAaHHOIO THNAa opyjeHeHHs (o6imue
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MyJbTHIVIHKATHBHEIE AHOMaJMH), TaK M pa3jHYHBIX TPYNIN 3/1eMEHTOB-HHAMKATODOB:
HaApyAHEIX, MOAPYAHLHIX H T. K. (4acTHble MYJbTHINIHKATHBHHE aHOManuu), B or-
ACJbHBIX CJIy4asx uenecoo0pasHo OKOHTYpPHBaHHE MYJbTHINIMKATHBHEIX aHOMaJIHi
N0 BeJIHYHHE MYJbTHIVIHKATHBHOrO KO QHIHEHTa reoXHMHYEeCKOR 30HAJBLHOCTH, pac-
CYHTAHHON 1O KaxAol npobe.

§ 88, B cayuasx, Koraa H3-3a HEAOCTATOUHON UYBCTBHTENBHOCTH AHAJU3a B He-
KOTOPHIX npofax 3HAUHMEIE COJCPIKAHHA TeX HJIH HHLIX JEeMEHTOB He OGHApYIKEeHH
(npenen obuapy:eHHs HiKe (oHa), MPH NOCTPOCHHH MYJBTHIVIHKATIUBHBIX aHOMa-
JHI B NOPAAKE HCK/IOUEHHS JONYCKAETCSt YCJAOBHOE MPUPABHHBAHHC COJIEDIKAHHS
9J1EMCHTOB K I0JIOBHHE upeaena obHapyxenus. Takoe npPHUPaBHHBaHHE JONYCTHMO
TOJABKO M HanGollee HHGOPMATHBHLIX 3JEMCHTOB H TOJbKO B cayuae MHHH-
MaJuioro uucsa mpol Oes 3HAYHMBIX COAEPIKAHH{ 3JeMeHTa-HHIHKatopa (me Oo-
Jace 10 %).

§ 89. OnpiT noxaseiBaeT, 4TO B OOJBIIMHCTBE C/YHacB NMOCTPOCHHE MYJbLTHMIH-
KaTHBHEIX aHoMaJull 1o JaHublM TPUO/IHKEHHO-KOJIHICCTREHHONO  CNEKTPAJLHOTO
aHalu3a OKasblBACTCSE JOCTATOUHBIM AJIf1 YBEPeHHOM MHTePNPCTAUHH pE3YJ/bTATOB
reoxumuueckoro onpofopanus. Ipyrde MeTOAbl YCHJGHHSI NEPBHYHBIX OPEOJOB, Ha-
NpEMEP METOAbl PALHOHAJLHOrO aHalu3a, aHAJIH3a TSAMEJBX WIH HHHX (pakuuf,
NPUMCHCHHE pPas/JHUHBIX BHJO0B KOJMYCCTBEHHOIO aHaJlH3a, a TaKXKe CrHelHaJ/bHble
ananu3bl Ha XHMUYECKHE 3JIeMEHTH, He oOnpejessieMbie NPHOIHKEHHO-KOJHYECTBEH-
HLIM CNEKTPAJNbHBIM aHaJH30M, CAeAYeT NDHMEHSTb TOJLKO B CAydYasax TMOJy4YeHHs
HCYAOBJNETBODHTE/BHBIX  Pe3y/NbTaTOB 1O AAaHHLIM  NPHOJHIKCHHO-KOJHYECTBEHHOTO
CHCKTPANbHOrO aHalH3a.

§ 90. B GnaronpHsATHBLIX YCJHOBHSIX, KOrja YCTAaHOBJEHa TecHasd INPOCTPAHCTBEH-
Ha# CONPSXKEHHOCTb M BDLICOKAF CTENEHb COOTBETCTBHSI NMEPBHYHBIX H BTOPHYHBIX
JHTOXMMHYECKHX OPeoJIOB, NPCACTABJASETCS BO3MOXHLIM, OOBIYHO NPHMEHSS MYJbTH-
NNMKATHBHBIE KO3(dHLHEHTH 30HAJbHOCTH, BHIACIATL € NMOMOIILIO KPHUTEPHS 30HAJb-
HOCTH NEepPBHUHBIX OPEOJIOB NepCHeKTHBHble Ha cJenoe H c1a603pojHpoBaHHoe Opy-
JeHCHHE THICPreHHbE IeOXHMHYECKHE aHOMaJIHH.

§ 91. B rex cayuasx, Korja H3BeCTHa MNOJABHXKHOCTL 3JIEMEHTOB B TIHII€PreHHbIX
YCTOBHSIX, HUMEETCH BO3MOXKHOCTb BHOOpPa MaJONOABHIKHBIX 3JIEMEHTOB, BTOPHYHbBIC
opeoJibl KOTOPHIX B OoJblIeil CTENEHH COOTBETCTBYIOT NEPBUYHLIM M MOSTOMY SBJfA-
jorcst Gosee HajeKHBIMH MX HHAHKaTopamu. Hanpumep, B OKHC/AHTeJbHOH ofcra-
HOBKe 30Hb THUEpreHesa GOJBLUIMHCTBA INOJHMETAJIHYECKHX MECTOPOXKJEeHHH B CHJIH-
KaTHBHIX TOPOJAaX TIHIeprenHas MNOABHXHOCTL 3JIEMEHTOB-HHAMKATOPOB SIBJISIETCH
BLIZICPKAHHON H BbIpa)kaercd cJeAyIOHM o0O60OLIeHHBIM PAAOM 3JEMeHTOB-HHAHKa-
TOpoB (NOABHXKHOCTL Bo3pacraeT cJieBa Hanpapo): Gapufi — cepe6po — Boabhpam —
CBHHEL — BHCMYT — MOJHOGAeH — Megb — OJIOBO — MBIUIBAK — LHHK — HHKENb —
Ko6aabT, OueBHAHO, YTO BTOPHYHbLIE OpEOJILI S/MEMEHTOB JeBOfl YaCTH 5TOro psja
Gyayr B Goubllefi CTeNeHH COOTBETCTBOBATh NEPBHYHHIM opeosaM, OcoGeHHOo B cay-
yae MYJbTHIVIHKATHBHHIX aHOMaJufi, M HX HCIO/NbL30BAaHHE B KOIPHUHEHTE 30HA/b-
HOCTH OKaxercss Gosiee 3(hQeKTHBHBIM,

§ 92. Ilpu wuHTepnperaluy AAHHBHIX TeOXHMHYECKOrO ONPOOOBAHHA KOPEHHBIX
nopoj B paHoHaX, TAe 3STaJIOHHbIE MECTOPOMJAEGHHS WJIH He H3BECTHH HJIH TICOXH-
MHUeCKH HE H3y4eHBl, s BhOopa 3/7eMEHTOB-HHAMKATOPOB 30HAJLHOCTH CJefyeT
TONL3OBATBECA DPIAAAMY 30HAJBHOCTH, NPHBeReHHBIMH B npua. 7. Has pyausx dop-
mManuf, psABt 30HAJbHOCTH KOTOPHIX B NPHJ. 7 OTCYTCTBYIOT, MOXHO NOJb30BaThCH
0600IEHHBIM PALOM 30HAJIBHOCTH NEePBHYHBIX OPEOJIOB THAPOTEPMa/bHLIX Ccy/abdua-
COACPKALIHX MECTOPOMACHHI,

3 2367 65



§ 93. Baxueilmel sagauell MHTepNpeTalMy FEOXHMHYeCKHX aHOMalHll B KOpeH-
HLIX [OPOAAX sBJsieTcsl onpejeneHne HX (OPMALHOHHOH npuHapiexHoctd. s
9TO ULeMH HAPALY C TeoJIoro-MHHEPAJIOTHYECKHMH MPHSHAKAMH HCMOJBL3YIOT Ione-
PEYHYI0 30HAJBHOCTb NEPBHYHEIX OPEOJOB, B 4AaCTHOCTH PARLL NOMEPeuHOH 30HAJD-
HocTH (cM. mpua. 8).

B oTiuyue oT 0CeBOA 30HANBHOCTH, eAMHOOOpasHON A PASIHYHEIX MO COCTaBY
MECTOPOXKJeHHH, NonepeyHast SOHAJNBHOCTb, BCJEACTBHEe O6oJjiee TeCHOH SaBHCHMOCTH
OT cocTaBa pyA, cneuuHiHa A8 KaxAoro Mecropoxjenusa. IleppuMu B pajax
HONepeYHOll SOHaJbLHOCTH, KAK INPaBHJO, PACIOJAraloTCsi SJEMEHTH — OCHOBHEE HPO-
MBILIEHHO-IICHHbE KOMIOHEHTH pPYA.

3aBHCHMOCTh LIMPHHH OPEOJIOB OT KOHBIEHTPALMU 3JEMCHTOB B PyAaX NO3BOJSET
HCTIONL30BATh INONEPEYHYI0 30HAMLHOCTL B KadecTBe KPHTEDHA onpelielieHHs Bepo-
ATHOrO cocraBa (JpopMauUMOHHOrO THNA) NpPeRNONAraeMoro CJENoro OpPyACHEeHHd.

§ 94. Ins ycraHoBJeHHs BOSMOXKHON NOMHGOPMAUHOHHOA NPHPOAHW NEPBHUHAIX
OpeoJIoB IIOMHMO HPSIMBIX T'eONOro-CTPYKTYDHBIX HalmofeHufi Moxer ObTb HCNOMAb-
S0BaH KOPPeJSILHOHHEIN aHa/JM3: MeXAY COJepXKaHHAMH SJeMeHTOB-HHAHKATOpOB,
THIOMOP(MHBIX AJS PasHBIX PYAHBIX ¢opmauull, 4acTo yCTaHaB/JuBaeTCH OTPHUATE/b-
Has KOppeJSILHOHHAS CBf3b, TOIJAa Kak B OpcOJiaX, CBA3AHHHX ¢ OAHOM pyaHoil
topmannell, KOppeasLHOHHAS CBA3b BCErja SIBJASETCH IONOXHTENbHOI.

Ha nonndopmanuoHHb® XxapakTep BHLIABJEHHHIX AHOMAJHA MOXer yKashBaTh
TaKXe INOABJEHHe SJIEMEHTOB-MHAUKATODOB, He CBOMCTBEHHHIX HaHHOH pyamHo#t ¢op-
MauHH, a TaKke HeCOOTBETCTBHE DASMEPOB BLIABJCHHBIX OPEOJIOB TeX HJM HHBIX
BJIEMCHTOB AJIf MECTOPOXKAEHHH MaHHOrO MHHEDPAJLHOTrO COCTaBa.

§ 95. B crpoeHuH MyJbTHINIHKATHBHHIX ODPEOJIOB TFHIPOTEPMaJsbHEIX MeCTOpOXKae-
nHfi OOLIYHO YCTaHABJHBAETCA B30HAJNLHOCTb, €IHHAS He TOJNLKO KAUECTBEHHO, HO
M KOJNMYCCTBEHHO, KOrJa aJeKBaTHHI¢ CEUCHHsi OPEOJIOB DPasjiMuHHX MeCTOPOXKAeHHH
ogHolt pyaHolt ¢opmaluy XapaKTepH3YIOTCSI BecbMa GJIHSKHMH 3HaueHHAMH Koabdu-
HHEHTOB SOHAJBHOCTH OpeoJOB, YTO NO3BOJSET HCHOJMb30BAaTh HX ANA OHEHKH
YPOBHA BHIAIBJIEHHEIX ODEOJIOB OTHOCHTEJLHO OpyZAeHeHHs. Takas oleHKa BO3MOXHA
He TOJbKO B TpeJesax H3BECTHHIX DYNHHIX NoJjefl C «3TAJOHHEIMH® MECTOpPOXKje-
HHSIMH, HO M Ha HOBHIX IVIOLIAAAX.

§ 96. B rex cayuasx, Koraa OTCyTCTBYIOT TabynHpoBaHHHEe 3HaueHHsi koapdu-
NHEHTa 30HAJbHOCTH NEPBHYHLIX OPEOJIOB, AJ OPHEHTHPOBOYHONR OlEHKH YPOBHS
SPO3HOHHOTO Cpe3a TCOXHMMYECKHX aHOMAJHE MOMKHO HCIONb30OBATH 3SMITHPHYCCKH
YCTAHOBJEHHYIO 3aKOHOMEDHOCTb YBEJHYEHHS KOHTDACTHOCTH SOHAJBLHOCTH NEPBHUHBIX
OpeoJIOB THAPOTEPMAaNbHHX CyAbGOHACOAEPKAIINX MECTOPOXKIEHHE NpuUMepHO Ha .ABa
nopsiaxa (B 100 pa3s) np# NOBHILUEHHH NOPSAKA MYJbTHIIMKATHBHOrO Koadbobuuuenta
soHanbHocTH. Tak, xoaddrunenT Tperbero nopsiaxa (¢ JOGHMH HaADYAHEIMH H TOA-
PYAHLIMH 9JeMEHTaMH, NOAOOGDPAaHHLIMH B CTPOIOM COOTBETCTBHH € OOOGLIEHHBIM
pAAOM 30HAJLHOCTH) OyAeT MEHATbCS OT HAAPYAHBIX YPOBHel K IOZPYRHLIM
B 108 pas, ot n-1000 (nampyausie) no n-10-® (nompyauwe). Caeayer ckasaTs, YTO
npH pacyere xo3hOHIMENTa CpeaHHe CcONepKAHHA HOpMHpYoTes ueped Gon. an
Ko3dhHIHeNTa ueTBEPTOrO NOPAJAKA BePXHepyILHbe ceueHHss OyAyT HMeTb 3HAYEHHS
n-104 a uuxuHepynusie n-10-4 u 1. A

§ 97. HOan onpeneneHuss BepOATHOIO HampaBJeHHs MaAcHHS NpPEANONAraeMoro
CNenoro pyaHoro Teia Mo:KeT GHTb HCMOJAb30BaHA aCHMMETPHS HONEPEUHON 30HAJb-
HOCTH TepBHYHBIX OpEoJOB, KOTOPas BO3HMKAaeT Gaaropaps Golce HHTEHCHBHOMY
PasBUTHIO NEPBHYHLIX OPEOJOB 3JEMEHTOB HaAPYAHOM Cpynmbl CO CTOPOHHE BHCHYErc
Goxa pynuoft sanexn. Tlpn sToM caeiayer yYHTHIBaTh, YTO &CHMMCTpHs MONepeurof
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SOHAJIBHOCTH MOXKET CHAYXKHTh HaleXXHBIM HHAHKATOPOM SJEMCHTOB Safleramus pyn-
HOro Tesa TOJBKO B YCJOBHAX OAHODOAHOR cpeAnl. B Tex ciyuasx, Korza pyaHbe
TeJla JOKAJH30BaHbl HAa KOHTAKTe DasiHYHHX NO COCTaBy M (PH3HKO-XHMHUYECKHM
cBOficTBaM INOPOJ, ACHMMETPHS NONepevHoft SOHAJNBHOCTH MoxkeT ObTh 06yc/ioBieHa
H 3TON NpHYHHOM, YTO AOMKHO OHTP NPHHATO BO BHHMaHHE NDH HHTEPNpPETauHH
reOXHMHYECKHX aHOMaJHi,

§ 98. Ilpu uHTepnpeTauuH SHAOrEHHHX reOXHMHYECKHX AHOMAJHME AJA onpeje-
JIeHHi HaJHYHA H BepPOATHOrO HAlPaBJCHHS CKJOHEHHS OpDYAEHEHHS 0O INPOCTHPa-
HHIO DYAHBIX 30H, BKJouamomux B ceff KaK pyAHbe Tena, Tak M oOKaliMJsollue
HX [ePBHYHElE Opeoss!, MOryT OHITh HCTOJb30BaHH OCOGGHHOCTH MPOAOJLHOR 80-
HaabHOCTH, IIpojo/ibHas SOHAJNBHOCTE HEPBHYHBIX OPEOJIOB OTpaXKaer HanpabieHHe
JBHXCHHSI DYAOHOCHHIX PACTBOPOB B INIOCKOCTH PYAOHOCHLIX 30H M I[OSTOMY COIVa-
cyetcs ¢ oceBoli 3oHaabHocTtbio. IIpy sToM B mpogouibHOM Hampas/eHHH B €OOT-
BETCTBHH €O CKJOHEHHeM DYAHLIX TeJ NpPOHCXOAMT AuddepeHnuaunns B pacnpeje-
JIEHHH 9JIEMEHTOB-HHHKATOPOB, 4YTO NO3BOJACT HCHO/b30BATh ACHMMETPHIO STOR
SOHAJIBHOCTH A/t ONpefieJieHHs CKJOHeHHS opypeHcuna. Ilpogonbnas 30HAJLHOCTD
MOXeT OhlTh BHABJAEHA B NPOEKUHH KAaK HA BePTHKAJBHYIO, TdK H Ha FOPH3OHTANL-
HYI0 MJOCKOCTh, IIpH HCMOJL3OBAHHM TOPH3OHTAJBHOH IPOEKUHH YAAETCH Onpeae-
JHTb CKJOHEHHe DYINHBIX Tesl IO Pe3yJabTaTaM IJIOWAAHOTO ICOXHMHYECKOTO Ompo-
GoBaHus.

§ 99. Ilpu onpeneseHHH YPOBHS 3DOSHOHHOTO cPe3a aHOMajHit HeoOXxoxHMO
YYHTHIBATb, YTO B CJyYyae KYJIHCHOIO DACHOJOXCHHA COMHIKEHHBIX DYRHHIX TeJ MOTYT
OBiThb  BCTPEYEHH TEeCHO COBMelleHHHE B NPOCTPAHCTBe TeOXHMHYECKHe OpeoJibl
¢ pasnuuHOM IJIyOHHOH 3pO3HOHHOrO cpesa. B ¢BsAsu ¢ 3THM Heobxoaum auddepen-
LMPOBaHHHH MOAXOA K HHTEPNPETAlHH TFeOXHMHYECKHX AaHOMaJHit nyTeM BhljelleHHs
aHoMaaH# 9/7eMEeHTOB-HHAMKATOPOB OpYAeHEHHS pasfeJbHO JAJsS KaxKJAOro pYyAHOro
TeJa,

§ 100. Onpepenenne ypoBHS 3PO3HCHHOrO Cpe3a PYAHLIX SOH THADOTEPMAaJbLHHX
MECTOPOM/EHH, COCTOSINX M3 PAfa KYJIHCHO PACHONOXKEHHBIX 1O BepTHKAJH pyA-
HHIX TeJ, B LEJIOM MOXKeT ObiTb OCYIUECTBJEHO C MOMOUIBIO KO3({HUHEHTOB 30HAJb-
HOCTH, BKJIOWaioIHX Oapuil, xoropufi obbiuHo o6pasyer oOwmufi nepBuuHHfl opeos
PYAHO! 30HEI, B LI@JIOM He pearHpys Ha ee KyJHCHO@ CTPOEHHe.

§ 101, Ons oueHk: 30H paccesHHO# MHHepaausauuy MOryT ObITb HCIOJB30-
BaHbl MX crneuH(pHYecKHe TeOXHMHUecKHe OCOGeHHOCTH, TpexiIe BCEro OTCYTCTBHe
B CTPOEHMH NONOGHHX 30H KOHTPAaCTHOR M BHIAEPMAHHOX oceBOff reoXuMHYECKON
30HA/JBHOCTH, @ TaKKe HH3KHe 3HaYeHHS MYJIbTHIVIMKATHBHOTO KoaddHuuHenta 30-
HaNbHOCTH, HaJeKHO OTIHYAIOIMHMe 30HH DACCeSHHOR MHHepa/aMsallHH OT mepcrek-
THBHLIX Ha& clenoe M cna6o SpOAHpOBaHHOE OpYJNeHeHHe HEPBHYHBIX opeosos (Hax-
PYAHBIX H BEPXHEDYIHBIX).

§ 102. Ouenka macmwrala nPOrHOSHPYeMOro OpyAeHEHHS (IPOTHOBHEIX pecyp-
COB) TI0 LAHHBIM FEOXHMHUECKOTO ONpoGOBAHHS KODEHHHIX INOPOA siBJsietcs HauGosee
CJIOKHOH Bajfauell uHrepnpeTrallMH ICOXHMHUYECKHX AAHHBIX M AOJXKHA NPOH3BOAHUTHCS
¢ 06s3aTeNbHLIM YYeTOM KOHKPETHBIX TIe0JIoro-CTPYKTYPHBIX YCJIOBHH NOKaJH3alUH
opyAenenns, [lJa nepBoHayaJbHOM OPHEHTHPOBKH B OLEHKE NPOTHO3HPYEMOro opy-
ZeHEHHsI MOTYT C/IYJXHTb HHTEHCHBHOCTh W Pa3MePhl OPeO/IOB OCHOBHBIX KOMIIOHEHTOB
pya (WIHpHHA, NPOTSKEHHOCTh, KOHUEHTPAUMs), KoTophe B oflleM claydae Haxo-
nsTCA B MpAMON 3aBHCHMOCTH OT Macumitaba OpyJeHeHHS.

§ 103. IToacuer NpPOTHO3HHIX PECYpPCOB TeOXHMHYECKHX aHOMaJHH H pyaonpuss-
JIeHHA 10 pe3yAbTaraM TeOXMMHYecKoro onpoGoBaHHA KOPeHHHIX IIOPOJ MNPOH3BO-
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OUTCA B CayuyasX GaaronpHATHOH OUEHKH YPOBHS SPOSHOHHOTO CPe3a HCC/eJOBAaHHHIX
YYACTKOB, BHINOJIHEHHOH HA OCHOBE I€OXHMHYECKOH 30HAJBHOCTH NEPBHYHBIX OPEOJIOB,

§ 104. Tloacuer NPOrHO3HBIX PECYPCOB CJENOr0 OPYHLEHEHHS II0 napaMerpam
HX HaJpYJAHBIX NEPBHYHBIX OPEOJIOB NPOHSBOLMTCA NO dopMmyJe

0=alpn,
40

rAe o — foss GanaHCOBHX Pyl B OGIIHMX 3amacax MOJNE3HOrO KOMIIOHEHTa B OpeoJax;
p — NPOJYKTHBHOCTH nepsHuHoro opeosa (M? %); H — BepoaTHas BepTHKa/NbHAA
NpOTAXKEHHOCTh OPYAEHEHHs] [aHHOIO THna, BHOpaHHas MO TeONOTHUECKHM coobpa-
XKEeHHAM,

Bennunna o A/ KOHKPETHBIX THIOB MeCTOPOXJEHHH onpepessercs B Pe3y/sb-
TaTe€ ONBITHO-METOAMYECKHX paboT. IlpH OTCYTCTBHHM TakHX AAHHBLIX MOXHO NOJb30-
BaThCS CHCAYIOUIMMH BeJHUHHAMH O, TOJYYeHHBIMH JJIf HePeuHC/EHHBIX HHXe THNOB
MecTopoxAeHuii: ckapHoBo-weeantoBut (W) — 0,5; cxkapHOBO-noAHMeTALIHYECKU ]
(Pb) —0,3; xoauepanHo-monumerasnmyeckuit  (Zn) —0,3; MenHo-MoJHOREHOBDLIA
(Cu) —0,8; (Mo) —0,6; muabubii nonumeramsiuyeckult (Pb) — 0,2; xuabHbI 30-
noro-kBapuesblt (Au) — 0,3; xuapublfi 3on0To-cepebpsaunift  (Au) — 0,3; npoxui-
KOBO-BKpaIIeHHuIH HacTypaH-cyabpuanef (U) — 0,4,

OnNbLITHHEIM MyTeM yCTaHOBJEHO, YTO NpUBeleHHAs Bbllle (GopMyJaa AaeT yHAOBJeT-
BODHTEJbHEE De3yJbTaThl NPH OTHOCHTENbHO HerqyOOKOM 3a/leraHHH CJeNoro opy-
ACHEHHs, YTO OOBIMHO (HKCHPYETCS HaNHY¥eM 30H [IH3DBIOHKTHBHBHIX HapyIleHuH H
OTUETINBO NPOSABJCHHBIX OKOJODYAHBIX HU3MeHEeHHl, a TakXe TaK HashBaeMBEIX Opeo-
JIOB BBIHOCA psiia BJEMEHTOB-HHIHKaTOpoB. B cayuae GoJjee rayboKoro saneranus
CJIENIOT0 OPYAeHEHHs (MepeuyHcJeHHble Bhllle NMPH3HAKM, KaK NPABHJIO, OTCYTCTBYIOT)
(opMysa RaeT 3aHHMKEHHbLIE DPe3YJbTaTh, YTO AOMMKHO OHTH YYTEHO NPH OKOHYa-
TEJBHON OlleHKe TeOXHMHYECKHX aHOMaJHi.

§ 105, Pacxoxpenns Mexny uudgpaMH TPOTHO3HBIX PECYpPCOB CJENOro opyne-
HeHHA M cymMMoll pasBefaHHHX samacoB no Kateropusm A + B+ C,+C; wMeHee
TPeXKPATHbIX CJELYET CYHTATh Xopollefi TOYHOCTbIO OUEHKH MPOTHO3HEIX DPeCcypcos,
a B npelesax J0 NATHKPATHEIX ~ YAOBJETBODHTENLHOHN,

§ 106. Tlomcuer mnpOrHO3HEIX pecypcoB ¢aalo0 3SPOAHPOBAHHOrO OpyAEHEHHS
(ycTaHOBNIEHHOTO Ha OCHOBE TFeOXMMHYECKOi SOHAJLHOCTH) MPOUSBOAMTCA 1O
tdopmyte

1 .
Q= -4—Op' - 0,84,
rae p¢ — MPOAYKTHBHOCTb PyRHOro Tena (cnaGo spoaupoBanHoro); H — BepostiTHas
BEPTHKAJbHAA IPOTSIKEHHOCTh OPYACHEHHS,
§ 107. Tlomcuer NPOrHOBHEIX pecypcOB  DYAONPOSBJIEHHs, BCKPHTOrO 3po3ueil
DpHMEPHO A0 CPEAHHX HacTeli OPYJACHEHHS, NPOM3BOAMTCA 1O GopMyJe

Q =7116 “. 0,6H,
rae p° — DPOAYKTHBHOCTb DYZRHOrO Teda, H — BeDOATHAR BEDTHKAJbHAS NPOTAIKEH-
HOCTb OpYJAEHCHHS.
§ 108. Pacxoxnmenuss mexay unudpaMu NDOFHOSHEIX DECYPCOB BCKPHITOTO 3pO-
3HOHHON NOBEpXHOCTbIO OpyneHenHs (§ 106, 107) u cymMofi pasmeaaHHBIX 3anacos
no xareropuam A+B-C,+C; menee ABYyKpatHHIX C/eiyeT CuUMTaTh XOpomed ToY-
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HOCTBIO OIIGHKH IPOrHOSHBIX PecypcoB, a B INpeAenax K0 TPEXKPaTHHIX — YIOBAET-
BOPHTEJNbHOM.

§ 109, JInsa oueHKH NepPCHEKTHB pPYAOHOCHOCTH Ha TJYOGHHY DYHONDOABICHHH
KBapL-KacCHTEPHTOBOH OPMALMH Hapsay C 30HAJbHOCTBIO MEPBHYHEIX OPEOJIOB
O/I0Ba H ero 3JeMeHTOB-CNYTHHKOB MOKeT OBITb HCHNO/b30BaHa METOAMKA MNOACYeTa
NPOTHO3HBIX PeCYpCcoOB 0JI0BA, OCHOBAHHAasA Ha ydeTe ocoOeHHoCTeH pacmpede/eHus
¢ropa.

YcTaHOB/EHO, YTO AJA DPYAHBIX Tell, MOUIHOCTb JKHJBHOIO BLINOJIHEHHS KOTODHIX
npesninaer 3,5 M, pacier NPOrHOSHEIX JHHEHHBEIX PecypCoB OJIoBa IO PasBEAOYHBIM
npoduaaM MOMKeT NPOBOAHTHCH HO dopmylne

Qup = 68,5 —59,3K,,

F
rae K, =.F.P.; Fy m F,, —cpennue conepxaunsi §ropa B XKHILHOM BHIONHEHHH

op
H OKOJIOMHJIBHHEIX NTopoaax.

Jas pyaHbIX Tell, MOUIHOCTB MKMJBHOTO BHIOJIHCHHA KoTOpuix pasuna 1,0—3,5 M,
pacuer NMpoBORHTCA no Tofi e QOPMyse, HO ¢ YMHOMEHHeM pe3yJbTaTa Ha mompa-
BouHbli Koapduuuent (D), ompesenesustii no copmyae: &=0,114+0,25 M,, rne
Mp -— MOUIIHOCTb XHJILHOI'O BBIMOJIHEHHSA.

Jns pymHBIX TeJ, MOWHOCTh MHJALHOrO BEIMOJHEHHS KOTOPHIX MeHee 1 M,
pacyeT MPOTHO3HHIX JIHHEHHHIX pPeCypcoB o0JIoBa TNDOM3BONMTCS TO  dopMyde:
Q=50—42 K,

Paccunrannsie NpPOrHO3HHE OLEHKH JHHEHHBIX pPCCYpPCOB 0JI0Ba PACHPOCTDPAH:A-
IorcA Ha ray6uny 100 m.

JIHTOXHMHYECKHEe MeTOAbl NOHCKOB No BTOPHYHBIM OpeoJam
H NOTOKaM paccesiHUs

1. YcnoBus npHMeHEHHS

§ 110. Ilouckn pyAHHX MECTOPOXKJAEHHH NO HX BTODHYHHIM OpCONaM H TOTO-
KaM paccefiHHs NPOBOAATCS NyTeM CHCTEMAaTHYECKOro or6opa JHTOXHMHYECKHX Npob
NO ONIpefieleHHON CeTH A/ BLIABJEHHS BTODHYHBIX OPEOJIOB M 110 HaNpaBJeHHAM
COBpEMEHHbIX BOLOTOKOB, PEeK H PYYBCB HJIS1 BEISIBJIEHHS TOTOKOB paccesHHs pyA-
HHIX MECTOPOXJACHHH.

§ 111, IIpoBeneHue JAHTOXUMHYECKHX MOHMCKOB IO BTOPHYHHEIM OpeoJaM H Io-
TOKAM pacCcesiHHs B NPHPOXHLIX YCJAOBHSIX, NONYCKAIOWHX BOSMOMHOCTE HX NPH-
MeHeHHs, fBAfeTCA 0673aTeNbHHIM KaK Ha CTafHH DCrHOHAJbHLIX re0J0roChbeMOYHBIX
W reopusnyeckux paboT, TAK H HA CTAAHH MOHCKOB MECTODOXKAEHHI IOJNE3HBIX HCKO-
naembix, Ilesecoo6pa3sHocTh HCNOMb3OBAHHA 3THX METOAOBR HA Pa3BeJOYHHIX CTAAMAX
34BHCHT TJIaBHBIM 006pasoM OT CICICHH KOPPEJSIUHH BTOPHYHLIX OPEOJIOB pacCCAHMS
C KOPEHHLIM OpYAeHeHHeM H ero nepsddHbIMH opeojamu. [IpH A0CTaTOYHO BHICOKOH
CTeMeHH TaKoH KOppensilid MO AAHHBIM H3y4eHHs BTOPHYHBIX OPEOJIOB paccesHHs
MOTYT pellaThCsl Te Ke 3ajauyl, Y4TO U OPH HCNOJb30BAHHH METOAa JHTOXHMHYECKHX
NOKCKOB 1o nepBHYHBIM opeosaM (§ 47—50). IlpumeHenne JHTOXHMHYECKHX MOHCKOB
1O BTOPHYHBIM OpeoJaM pAacCCAHHS PYAHHIX MECTOPOXAEGHHR Ha CTajHAX Pa3BeiKH
MOXET OKasaTbCl HEOGXOZUMBIM B CJyuasiX, KOTAa MO TeM HJH HHLIM NDHYHHAM
He ObJIH CBOEBPeMEHHO, A0 Hayaja pa3BeXOYHMX palor, oueHeHn @JaHrd u Onad-
Kafilue OKPECTHGCTH Pa3sBeyeMOro MeCTOPOXKIEHHS.

§ 112. Bo Bcex ciyuasix 10 WOCTAHOBKH JAHTOXHMHHECKHX (OHCKOB O BTOPHY-
HbIM OpeoslaM H NOTOXaM paccesiil JOJKIO OLTb NposefeHo paiioHHpOBaHHe
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TeppuTOpUH pabor MO YCNOBHAM NPOBENEHHT reOXHMHUECKHX PaGoT Ha OCHOBE HMEI0«
WHXcA JARAWAPTHO-TEOXMMHYECKHX, TeONOTHYeCKHX, IIOYBEHHHIX H ADPYTHX Kapt.
TIpu HemOCTATOUHOCTH CBeJEHMIl A1 TaKOro DAHOHHDOBAHHA AOMKHH OHITH Opra-
HHSOBAHH pabOTH A NOJyYeHHs HEAOCTAIOUIHX MATepPHaJoB B IOpAAKe, ompere-
asemom § 131—137 macrosimell MHCTPYKIHH,

§ 113. Ha noacramnu peruoHaJbHHIX reopusuyeckux pabor Macuraba
1:200000 wmoryr npoBoauTbcsa asporeoxumuueckue cvemkn (ATCM), rtpeCoBanus
K NpPOH3BOACTBY KOTOPHIX 34eCb He paccMaTpHBAOTCH. B UeaAX yTOUHEHHR reoJo-
THYeCKOH HHTepHpeTauuy reodU3HYeCKHX AAHHHX Ha STOR NOACTAfHH MOryT Hpo-
BOAHTBCA JHTOXHMHYECKHE NOHCKH TO NOTOKaM paccesHHs, & Taxxe oT6op JHTOXH-
MHYeCKHX npol6 No OTReJbHHM HpoduiaaM reodusuyecknx cbemok, Ha nammoft moa-
CTajAHH XKelaTelbHa OPraHH3auUsl ONMKITHO-METOJHYECKHX paGor B LeNAX YTOUHEHHS
YC/OBH M METONMKH TPOBEACHHA JHTOXHMHYECKHX IOHCKOB Ha CJeAyiolllell mojcra-
JMH ¥ BHSCHEHHS CPaBHHTENbHON 9(DQEKTHBHOCTH PasSIHMUYHHX BHIOB [eOXHMHYECKHX
TIOHCKOB B KOHKPETHHX TIeQNOTHUECKMX M JaHAwadTHO-TeOXHMHUYECKHX YCIOBHAX
TIpeRnoNaraeMex paioHoB paloT.

§ 114, Ha noacraguu perioHajbHOM reojiornucckoff chreMku Macmraba
1:200000 ¢ cocraBieHHCM pPerHOHAJbHHIX MPOTHOSHEX KapT OAHOBPEMEHHO NpPOBO-
IATCA JIMTOXHMHYeCKHEe NOHCKHM IO OpeoJaM HJIH TNOTOKaM DaccessHHs B Maciurale
11200000 uAu 1npH CJOKULIX TEOJOTHYECKOM CTPOEHHH M (HJIH) JanAWadTHO-reoXHs
MHYeCKHX ycn0BHAX B MacwraGe 1: 100 000,

B ropuelx, XOpOWIO pACYJeHEHHHIX PYAHBIX paiioHaX JMTOXHMHYECKHE NOHCKH
Ha JaHHOR nNojcTaAMH JOJXKHLH TNDOBONHTHCH INYTEM HCCIEAOBRHHA INOTOKOB Dage
cesmis, ¢ oOmNpo6oBaHHeM AJTIOBHAJBHEIX OTJIOMEHHN COBPeMeHHOH ruapoceTH,
B paBHUHHEIX, 1260 pacy/JeHeHHHX OTKPHITHIX CKJaAYaTHX paflorax, ¢ HeoTuer-
JHBO BHIDAXKEHHBIMH TYTSIMH COBPEMEHHOTO CTOKA JHTOXHMHYECKHE IOHCKH CJeHLyer
IIPOBOAMTH N0 BTODHUHLIM OCTATOYHEIM OpeOJaM paccesHHst nyTeM onpoGoBanus
SJIOBHO-AEMIOBHANBHHK 06pasoBanuit,

T'naBuoft sajavell JMTOXMMHYECKHX MOHCKOB 1O BTOPHYHLIM OpeojiaM H NOTOKaM
paccesiHHsl Ha RAaHHOH NOACTAJAHH TreoJOropasBefOYHHX PaloT fBJAAETCS NOJyueHHS
ofuiefl reoXHMHYecKON H MeTaJUIOTEHHYECKO! XapaKTePHCTHKH HCCJefyeMoro pahoHa
M BHABJMEHMe miowlajefl a4 mNOCTaHOBKH Goslee neTanNbHHX palor cienpyiouwedt
NOACTAIHH,

§ 115. Jluroxumuueckne momcku Macmraba 1:200000 npoBomaTcs H Ha 11O~
Wanasix, NOABEPraloUIMXCS NEPEeKapTHPOBAHUIO B TOM ke Maclutale, ecl¥ STO NpH-
snaercsl HeOOXOAMMHEM [/ TIOBHIEHHS J[OCTOBEDHOCTH M KayecTBa Ie0JOrOCHEMOY-
HBIX paboT HAM (M) NPOTHOSHPOBAHWS MHHEPAJNbHHIX PECcypcoB.

§ 116, Cneayer yyHTHIBaTb, YTO B SAKPHITHX pPYAHMX pafiOHAX CO CIVIOWIHBIM
NOKPOBOM Ha/IbHENPHHOCHMBIX OTJIONEHAN MOIIHOCTRIO GoJiee 10 M JHTOXMMHUecKHe
nouckn Macwra6a 1:200 000 mossoisior ofHapyKHBATE TONbKO SK3OTE€HHEIE MECTO-
POXKJEHHS B OTVIOMEHHSX OCaJOYHOTO HeXJa, €C/JH ONBITHO-METONHYECKHMH pabo-
TAMH HE YCTAHOBJEHA& BO3MOXHOCTb BHIABJIEHHA HANOMEHHEIX ODEOJOB paccesHHd
norpe6eHHLEIX MeCTOPOXKAeHHIY,

§ 117, JIaToxuMHYeCKHe TMOHCKH Ha NMOJACTA[MH TreoJioTHUYecKOll ¢heMKHM Macuiraba
1:50 000 (1:25000) ¢ cocraBneRHeM KpymHOMAaciiTaGHHIX KapT NPOBOAATCH C yues
TOM pe3yJbTaToB JHTOXHMHYeCKHX MNoHcKoB Macmrtala 1:200000 (1:100000).
B pafioHax, rae yCTaHOBJIEHO HaJHYHe NPOMBHILJEHHOTO OPYAEHEHHA HJHA JOKasaHa
HX DepCHeKTHBHOCTb, JHTOXMMHYeckHe mouckum Macmraba 1: 50000 moryr nposo-
AUTbCA, MHHYA cTajamo pafor Gosee Meskoro MacmraGa, OCHOBHIBafCh Ha MaTes
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pranax pafioOHMPOBaHHS TEPPHTOPHH 5O YCJIOBHAM IpPOBEJCHHS TIeOXHMHUECKHX
HOHCKOB.

B ropubiX, X0poLlo pacu/ieHEHHHX paioHaX, e JHTOXHMHYECKHe IIOHCKH paHee
He IPOBOAHJHCH, MX CJefyeT HauMHATh Ha JaHHOA NOACTAfUH C HCCIEAOBaHHA
NOTOKOB paccesiiss B Macwitabe 1:50000 ¢ nocrexyiominM nepexoioM K IOHCKaM
o JHTOXMMHYECKHM opeosiaM. [IpH HANHYAH JOCTATOUHHIX AAHHBIX JHTOXHMHYECKHX
HOHCKOB IO NOTOKAM P&CCEesHHA, NOJNYYCHHHIX paHee, a TaKxe B OTKPHTHX H noly-
saKkpHTHX ! paifloHax co craaxeHHEIM pedbedoM Henecoolpa3no NEePeXOAHTb K IO-
HCKaM 110 BTODHYHLIM OpeoJaM pacCesiHHs, MHHYH HCCIeAOBaHHS NOTOKOB paccesHus
B Macwrabe 1 : 50 000,

B pafionax co CHJIOWHEIM NOKPOBOM AAJNBHENDHHOCHHIX OTJOMXEHHH MOUKHOCTDIO
or 10 mo 100 M, pexko Oosee, NUTOXHMHUecKHe MOMCKH MacwraGa 1:50 000 Bo3-
MOXHH ¢ LeJblo OOHAPYIKEHHS MecTOPOMICHHH, BHXOISLIMX Ha NOBEPXHOCTH ¢yi-
Zamenta. Taxue NMOMCKH NOMKIL NPOBOMHTLCA HO MOTONMKE, OGOCHOBAHHOH OIbIT-
HO-MeTonHyecKiMH paGoramu (§ 131—137), obecneunBaiomiefi BLIABJICHHE BTOPHUNLIX
BaJIOXKEHHBIX OpEOJIOB pAacCefilHs norpeGeHHLIX MECTOPOXKJEHHA 3aJaHHOro Kiacca
KPYHHOCTH.

I'naBroft sanauell AHTOXMMHUYECKHX pafoT RAHHOH NOACTA/HH ABJAETCS BLIABJEs
HHe y4acTKOB, NEPCHEKTHBHLIX JJIsi NOCTAHOBKH GoJiee JeTalbHLHX paboT H MOJyye-
HHSl JOCT4TOYHBIX MATEPHAJNOB MJs COCTABJEHHS KapTH IPOrHO3a MOJEe3HHX HCKO-
naeMbix H pacyera IPOrHO3HLIX pecypcos pyx (cM. § 211).

§ 118. Ha nozcrapuu riyGHHHOrO TreOJOrHYECKOTO KAapTHPOBAHHA C NPOrHO3H-
pOBaHHEM IOJIESHBIX HCKONAeMEIX OTGOp JHTOXHMHYECKHX P06 BOJIM3H NOBEPXHOCTH
HMeeT OrpaHHUEeHHOe IIOHCKOBOE SHAadeHHe H MOXKeT NDHMEHATbCA TOJbKO, eclH
ONBITHO-MeTOAHUeCKHMH pafoTaMyu JoKasaHa NPAKTHYECKasg BO3MOXHOCTbL BHIsIBJIG-
BHS1 ocnalJIeHHBIX OCTATOYHBIX HJH HAJIOMKEHHHX BTOPHYHBIX OpEO0JIOB pacCesHHs
norpeGeHHHX pYAHBIX MecTopoxzenu#t, EciH HamexHas ¢HKCanus 3STHX OpeoJoB
QpH JIMTOXHMHYECKHX NOHCKax JokasaHa, TO HeoOXoauMO HPHHATH MepH IO NepBo-
ouepeJHOMY NPOBeAEHHIO TAaKHX TOHCKOB Ha IVIOWajfAX, TAe NpoeKTHpyerca Oype-
HHe KaPTHPOBOYHHIX CKBAXKH ¢ LeJblo ofecnedeHHs CBOEBPEMEHHOCTH BO3MOKHOH
KODPeKTHDOBKH @O pe3ayJbTaTaM JHTOXMMHYECKOro OnpoGOBaHHA MeCT HX 3a/0-
IKEHHs,

JlnroxuMudecKHe MOHCKH C IieJIbl0 BBISIBJEGHHS MEPBHYHBIX HJH HOrpeGeHHbIX
BTODHYHHIX OpPEOJIOB paccesaHHs DYAHBLIX MeCTOPOXKACHHA H mopoaax QyHaaMeHTa
NpoBOAATCA Ha JaHHOR mojcTtaauu B Macmurtabe He Meabue 1:50000, xotopmit,
XaK NpaBw/io, HoaxeH OHTHL KpYIHee maciuTaba riayGHHHOTO TeOJIOTHYECKOro Kap-
tTHpoBaHug, OnHako, ecaiH TMMyOHHHOe reosOTHIECKOe KapTHPOBAHHE NpPOEKTHpYyeTcs
B MacwraGe [:25000, suroxumuueckne nouckw macmtaba 1: 10000 orpanuuu-
BAIOTCSL YYACTKAMH, HEMOCPEJCTBEHHO NPHMLIKAIOUIUMH K MecTaM 3ajoxeHus Oy~
POBBIX CKBAXKHH, & Ha OCTa/JbHON IVION(aAH [POBOAATCH JHTOXHMHYECKHE TIOHCKH
B Macmrabe 1:25000. Jlutoxumuyeckoe onpoGoBaHHe KepHA KaPTHPOBOUYHHIX CKBa-
WKHH #BJIsfercss 0O6ASaTeNbHLIM M NPOBOAMTCS HeNpephIBHO IO Mepe HX MPOXOAKH
¢ LeJbl0 BHABAGHMA KAK MEepPBHYHHX OpPe0JOB, TAK W AaJeKBATHBHIX HM morpebeH-
HBIX BTODHYHHIX OpEOJIOB paccestHHst DYAHHIX MecTopoxjenuf. Ilonydennule pesyJb-
TATH JUTOXHMHYECKOro ONpoGOBaHHS HMCIONB3YIOTCS NPH COCTABJEHHH NPOCHO3HO-

! ITonysakphiThIMH HMEHYIOTCS DYAHBI¢ DafOHE ¢ 9acTBIM 4ePeiOBAHHEM OTKDHITHIX
H S2KPHITHiX YYAaCTKOB, ¢ pasMepaMH NOCHEAHHX XO HeCKONLKHMX KBaApPATHLIX KHJIOMETPOB NpU
o0mell «3aKkpHITOCTH® TEPPHTOPHM 20 70—75 9,
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MeTa/NIOreHHYeCKHX cxeM (QyHAaMenTa, 3ajerawoliero mox Gojee MOJOABIMH o6pa-
30BaHHIMH,

§ 119, Ha crasun NOHCKOB MECTODOXMACHHH INOJE3HLIX HCKONAEMHIX NPOH3BO-
AATcs paboThl NyTeM NOCJAEeAOBATEJNBHOrO IOBBULEHHS AETaJbHOCTH JIHTOXUMHYE-
CKOro onpoGoBaHHA Ha IJOWAAAX BLIABJEHHHIX FeOXHMHYeCKHX aHomaaud. Ha
nopcraguu oOWMX FOHMCKOB C BbliefeHHeM INEDCIHEKTHBHLIX ILIoMlafedi M ompenene-
HHEM INpPOrHO3HBIX pECypcod JIMTOXMMHYECKHe I[IOHCKH NPOBOAATCA B Maclitabe
1:10000 ma nDaomaasx, OrpaHHYEHHBIX BLISIBJCHHLIMH paHee JHTOXHMHYECKHMH
aHOMaJuAMH, a TaKXKe Ha yvacTkax, rjfe oOHapy:KeHn NpH3HAKH pyILHOH MHHepa-
JH3auud  ApyruMH MeroiamH. [Has macmraba 1:10000 m KpynHee MeTOAHKA
JIHTOXHMHYECKHX paboT olpeaensercs crenennio oOHa)KeHHocTH miaowaneh. Ilpu
YAOBJIETBOPHTE/IbHON OOHAXKEHHOCTH OnPoOYIOTCH KOPEHHLIE PYAOBMELLAKMIEE IOPOALI
C Ilebi0 BHIABJEHHS M OLEHKH NEpPBUYHBIX opeosioB. IlpH HeyLOBJIeTBOPHTENbHOI
olbHaxenHocTH 3(deKTHBHee onpoloBaHHE DPLIXJBIX OTJOXKEHHH ¢ LeNbIO BHABJCHHA
H OLCHKH BTOPHYHLIX ODEOJIOB PacCesiHHsi C Y4eTOM CTelleHH COOTBETCTBHf (Koppes-
IHY) B [LaHHBIX YCJIOBHSIX INCPBHYHBIX M BTOPHYHHIX opeodos. Ecan Ha mpeawt-
AYWIMX CcTausiXx He OB NpOBeAeHLl JHTOXHMHUYeCKHe noHuckd macmraba 1: 50000
(1:25000), onn nosxHbH GHTb B 06s3aTenbHOM NOpAAKe B KpaTdafmmi cpox ocy-
HIeCcTBJICHB Ha HaHHOH noAcraguu. OCHOBHOH 3alauell IOUCKOB [0 JHTOXHMHYE-
CKHM O0peoJaM Ha JHaHHOH NOACTajAHHM ABJsETCS BbljejenHe KOHKPETHBIX YYacTKOB
IJisl MPOBEJEHHS IOMCKOB C NPHMeHeHHeM TOpHBIX M OGypoBeix pafor. Marepuansl
JATOXUMHYECKHX MOHCKOB 110 TEPBHUHHLIM H (HJIH) BTOPHYHLIM OpeoJaM paccesiHHs
macwtaGa 1:10 000 no/mKHBE OBITH HCIOJMH30BAHBl IIPH ONpeAGNCHHH NPOTHO3HBIX
pecypcoB pys B coorBercTBHH ¢ § 211 nacroAuiell HHCTPYKLMH.

§ 120. Ha mozcraaun JeTanbHBIX IIOMCKOB C ONpefeJeHHeM IPOrHOSHBIX pecyp-
COB HA KOHKPeTHBIX YyYacTKaX JUTOXHMHYECKHE TMOHCKH N0 NEPBHYHHIM H (WJH)
BTOPHYHEIM OpeoJiaM paccesiHHst npoBoAsrTcs B Macwrabax 1: 10 000—1 : 2000, Mac-
wrab paGor BHOWpaercs B 3aBHCHMOCTH OT Da3MepoB DYAHBLIX Tel W HX JIHTO-
XAMHYecKHX (IepBHYHBIX) M BTODHUHLIX opeoJioB, [lonckn nposoparca ¢ obssa-
TeJAbHBIM JIHTOXHMHYECKHM ONpOGOBaHHeM BceX TOPHHIX BHpPaGoTOK M KepHa Oy-
POBLIX CKBAXKHH.

OcuoBHHMH 3afayaMH  JIHTOXMMHYECKHX IIOHCKOB Ha JAHHOH  INOJCTalHH
ABJSCTCA BhIAE/NeHHe DYAONpOfBJEHM, 3ac/yKHBAIOWMX AajbHefiliel oleHKH,
¢ MOACYETOM OXMAAEMHX INPOHO3HLEIX PeCypCcoB MHHEPAJIbHOrO CHpbfl Ha TNepcliek-
THBHBIX IWlOL(afsAX. PellleHne 3THX 3aJa4 BO3MOXKHO TOJLKO NPH ONEHKe IJOLIALH
HOMCKOB pa3/IMUHBIMH METOJaMH H NOJHOM YueTe TeOJOrHYeCKHX M JaHAwadTHO-
reoxumMuyeckux ocobensocteii. Ha sroft moacraaum mposopstcst paGoTH 1O BHAB-
JICHHIO CKPHTOrO Ha riy6HHe OpYNeHeHHs Ha OCHOBe aHaJH3a CTPOEHHS BTOPHUHBIX
OPCOJIOB PSCCEAIHHA, YILOBJETBODHTENIBHO KODPEJNHDPYIOUIHXCA C MNEPBHYHBIMH Opeo-
JaMH pYAHBIX Tell (O TNepBHYHBIM OpeosjaM M[PH YAOBJETBOPHTENbHOH OOHaXeH-
Hoctu). Ha mnojcragum jerasbHBIX NOHCKOB B 3aKPHITHIX paiioHaX Ha nepenek-
THBHHIX IUVIOIIAASX, BBIAB/JAEHHBIX [peJBAYIIAME paGoTaMH (HAJHYAe BTOPHYHBIX
HAJIOXKEHHHIX JIHTOXHMHYECKHX H JADYrHX OpEOJIOB NorpeGeHHHIX MECTODOXAEHHH),
PEKOMEHYETCS MOCTAHOBKA IMTYGHHHHIX JIHTOXHMUUYECKHX IOHCKOB.

§ 121. Ha noicraguu NOHCKOBO-OLEHOYHLIX pabOT NPOM3BOAHTCH JHTOXHMUYE-
cKkoe onpoboBaHHe KOPEHHHIX IOPOJ NO KepHy GYPOBHIX CKBAXKHH H B FOPHBIX Bhipa-
6orkax. OcHOBHasf Ieib TAaKOro ONpoGOBAHHST — BHIABJEHHE IO NEPBHYHBHIM Opeo-
JlaMm CKPLITOro opyneHenud. Hapsay ¢ 3THM BHIIOJHSIETCS JIHTOXHMHYECKOR onpoGo-
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BaHHe KOPEHHHIX MOPOJ HA TOBEPXHOCTH H DHIXJBIX OTJIOXKEHHH AJg noAcueTa
NPOTHO3HHX PECYPCOB PYA MO fapaMerpaM MNePBHUHBIX H (MJIK) BTOPHYHBEIX Ope0JIOB
paccesisus 3a npeleNaMH KOHTYDPOB MHOHCKOBO-OUEHOYHEIX OYPOBHIX CKBaXHH H
ropHbiX BHIpaGOTOK.

§ 122. IMaowansoe JAHTOXMMHyeckoe ompoGopaHHe B MacmraGe 1: 25000
M MeJbye CJeAyeT NPOBOAMTHL MNONJAHINETHO, B PAMKax Tpaneuufi rocyAapcTBeH-
Ho#t pasrpadkm coorBercTBylonlero Macmtaba, Ilo reoJiorHyecKHM, OpradH3alHOH-
HbIM MJIH SKOHOMHYECKHM C00GpaXKeHHsM JONYyCKacTCs NPOH3BOACTBO TAKHX IOHCs
KoB Ha /g wm !/, aucra coorsercrBylomiell pasrpadk. JIHTOXHMHUECKOe oOmpo-
GoBaine B Macwmitabe 1:10000, npoBOAHMOE Ha Y4yacrkax, NpPEBHILAIIMHX 0
naowaay 850 kM3, NOJKHO O BO3SMOXKHOCTH BHIOJHATHLCA B pAMKax Tpameuuf rocynap-
cTBCHHON pasrpadkd srtoro Macwraba wiau Ha Y/, 1/, Jmcra. ITpoussoacreo
JUTOXHMHYECKHX TnoHCKOB Macmitaba 1:5000—1:2000 B npegenax niaHueros
rocyaapcrBeHHolt pasrpadky  ABAACTCA  KeJaTeJbHBM. Ilocranoska JIHTOXHMHue-
CKHX [IOHCKOB B TNpeAciaXx OXHOIO pPYAHOTO NOJS HAa MHOTOYHCAEHHBIX MCJKHX
pa3oOluennblX yvacTKaxX HeNpaBHJAbHOH (OPML BampeulaeTcs, CCIH 3TH PaboTH
HE ABJAIOTCA ONBITHO-METOLMYCCKHMH,

§ 123. Jlutoxumuyeckue NMOMCKH 1O BTODHYHBIM OpeONaM W TOTOKaM paccesaHHd
NPOH3BOAAT NYTEM TOUEHYHOI'O ONPOGOBAHHS DHIXJABIX OTJIOMEHH{ MO onpejesesHol
CeTH Ha IAy6HHe NPEACTABHTCIBHOrO FOPH3OHTA, B HeOOXOAMMBIX CJydYasx ycra-
HABJHBAEMOrO OMNHTHO-METOAKYECKHMH paGoTaMH.

§ 124. JlaroxuMuueckMe TMOHCKM IO IIOTOKaM paccesHHss B Macmrabax
1:200000—1 :50 000 npoussoasr nyteM onpoGoBaHHsl BCelf IVIOUIGAH [O CETH
MapUIPyTOB, I'yCTOTa KOTOPHIX 3ABHCHT OT CTENeHH SPO3NOHHOrO paculieHeHHs Mect-
HOCTH H BHOpaHHoro macwraGa pabor (ta6n. 4). OcHoBHBIM ycioBHeM BhaGOpa
TouYeK onpofoBanHHs ABJA’AETCH PaBHOMepHOe paclpefiesieHHe MX Ha H3yuaeMmolf mJio-
wazny. Ilpn eTOoM MapmpyTh cheayer HauyMHATh W 3akaHuuBaThb B 100 M BHime
ycTheB pek ¢ orfopoM B KOHUEBHX TOYKaX ABYX Npo6 Ha paccroauun 20—30 M.

Ta6anua 4
Mnorrocts onpoﬁosalmn JATOXMMHYECKHX MOTOKOB paccedsHH s
Cetb
Yucao npo6

MacwTab Cpennee paccrosinne | PaccrosiHue mexay Tou- na | kKM? naomanu

Mexay onpo6ye- KamMun  npoGoorGopa

MBIMB pyc/Iami, KM no pycny, K
1 : 200000 2 0,60 1
1: 100000 1 0,25 4
1:50000 0,5—0,7 0,05~0,25 8

B sapucuMOCTH OT AeTaNBHOCTH palOT NpH TOHCKAX 110 NOTOKaM pacCestHus
PaccTOAHHA MeXAy TouKamH orGopa nmpo6 npunuMmaiorcs ot 100 mo 500 M.

Pasmepn noroka paccesiHHS XapaKTepH3yeT ero NJHHA, T. €. NPOTSKEHHOCTB
pycia, B Ipeaetax KOTOPOro CoAepianHe sjieMeHTa-HHAMKAaTopa GoJblle WIH PaBHO
€ro HHXHeMYy aHOMaJbHOMY 3HAYEHHIO.

§ 125. [lnomanHoe JIHTOXHMHueCKOe ONpoboBaHHEe DPBLIXJIBIX OTJIOXKEHHI 4/ BLIAB-
JICHHs1 OPEOJIOB PacCesHHs AOJIKHO OHITh BHINOJHEHO 1Mo ceTH npoduJeil, cOOTBETCT-
Byioumlefi npHHATOMy Macwraly pa6or, npu coGmopeHHH TpeGoBaHHil, YKa3aHIBIX
B taba. 5. [Ipodman cienyer opHeHTHPOBAaTh BKPECT FOCHOACTBYIOLLIEMY NPOCTHPAHHIO
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PYAOKOHTPONIHPYIOIHX CTPYKTYP H DYAHHX 80H. IIpH JOCTOBEpHOHA OpHEHTH-
poBKe ceTH OnNpoOOBAHHS BKPECT NpPOCTHPAHHA OMHAAEMHIX OPEOJOB paccesHHS
PYAHHIX 30H JJS HaleXHOrO BHABJEHHA NOCJAEAHHX PaccToOsHHe Mexnay npodHJISMH
OCHOBHOf ceTH He NO/MKHO npeBmmarts 0,9 mpepnonaraeMoRl AMHRE opeosia, a pace
CTOfiHKEe MeXAY TOoukaMu oTGopa npol— He 6oJee NOJOBHHH erd npeanosaraeMolt
wWwHpHHE. B10 obecneynt o6Hapy:xKeHHe oOpeosJa He MEHee uYeM OJHHM npoduien
H IBYMSl 8HOMAJbHHIMM ToukKamd, a B 10 % ciyyaes nsyma npodHIAMH H ABYMS-
TPeMS aHOMAJbLHHMH TOUKAMH.

TaGnuna §
MotHocTs ONpoGoBAHHS BTOPHUHEIX OPEOJOB PagcesiHHA
Cers
Macurra6 Paccrosinde Mexpy | Paccrosmue Mexay Tow | Ha llh:(cnil’o n?‘l%gnm
hipopuanuy, M Kamu npoboorGopa, M

1:200 000 2000 200 2—5
1:100 000 1000 100 1020
1: 50000 500 50 40
1:25 000 250 50— 80—100
1:10000 100 28— 500—400
1: 8000 50 10— 2000—1000
1 t2000 25 10 4000

§ 126, T'nyOuHHBle TreOXHMHYECKHe NOHCKH C IeJbl) OICHKM BHISIBJICGHHHX
HAJMOXKEHHBHX JHTOXHMHYECKHX, ATMOXHMHYECKHX, OHOTeOXHMHYECKHX H ADYTHX aHO-
Manuft caenyer NpPOHSBOAHTL He MeHee ueM no 2—3 napasinesnsHubM NpodHIAM,
IepeceKaioliyM AHOMAJHIO B LEHTPAJbHOR ee YACTH, C PACCTOAHHOM MeEXAYy HHMHA
1000—250 M, ¢ yHCaAOM cKBa)iHH B mpodusie He MeHee 3—5 MPH PACCTOSHHH MEXAY
Humu 100—28 M.

§ 127, IonmyckaeTcst omepaTHBHOe CryllleHHe HJIM DaspelkeHHe BHIGDAHHON ceTH
JHTOXHMHYECKOTrO oNnpoGoBaHMA B TNpOLEccé HCMONHEHHS paGoT B 3aBHCHMOCTH
OT TeOJIOrHYECKHX YCJOBHHA H NOJYUEHHBIX Pe3yJbTATOB, HO C COXPAHEHHEM ee paB-
HOMEPHOCTH, ofecnmeunBalomiefi OOBEKTHBHHA XapaKTep PpesyJabTaToOB IOHCKOB.

Cpepx ofssaTenbHOr0 MHHHMYMa npo6 mo sazanHOM ceTM Ha MecraX, NpeAcraB-
JSIOIAX OcoGHIfl MHTEpeC ¢ TOYKM 3PEHHA HAXOKJeHAA ODYXReleHHs, MOXeT OHTD
nponsseled oT6op AONMOJHHTeNLHHBX npol, HeobxonuMmoe cryuleHse cetd A
YBASKH DPesyJbTaToOB paloT Nno coceAHHM npoduisaM, yTOYHEHHA NapaMeTpoB opeona
H HaAeXHOCTH BHIGOpPa MeCT 8aJI0XKEHHS TODHBIX BHPaGOTOK H GYDOBBIX CKBAaXHH
OCYLISCTBAAIOT NyTeM COKPAIEHHS DACCTOAHHH MeXAy NpopHAsiMF H yMeHbLIeHHA
wara npoGoorGopa no mnpodumo. MckmoueHHe H3 nJyoliagH JHTOXHMHYECKHX IIO-
HCKOB YHYACTKOB MO COOGpaKeHHsSM HX BO3MOXKHON OeCnepCrIeKTHBHOCTH SIBJSETCH
COBEpIUEHHO HENOMYCTHMBIM,

§ 128. Tlpu »BHmONHEeHWH JHTOXHMHUECKHX TIIOHCKOB 1O BTOPHYHBIM OpeoJlaM
H NOTOKAM DpACCeAHHH CJeJyeT NOCJAeNOBATENbHO YBeNHUHBATh HX J[eTaJbHOCTh Ha
BHIGOPOUHEIX TNePCMeKTHBHHX IVIOHIaAAX, NPHAEPKHUBAACH OCHOBHWX MaciiTaloB}
1:200000, 1:50000, 1:10000, 1:2000. Ilpy CNOKHEIX TeOJOTHYECKHX H JIGHA-
WaTHO-TeOXUMHUYECKHY YCJOBHAX INOHCKH MOryT NPOBOAHTBCA TOGAENOBaTE/bHO
B macirraGax 1:100 000, 1:25 000, 1:5000.

§ 129, Ilpu neTaVIbHHIX JIHTOXMMHUECKMX TMOHCKAX IO BTOPHUYHBIM Opeo/aM
paccesiHua BHOOp ux Macmitaa AOMIKEH NPOH3BOAHTLCS NPH yueTe pasMepoB, Mop-
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¢Gosnoruy M reHeTHUECKOro THMA H3BECTHEIX HJM BOSMOMHBIX MeCTODOXASHHE H py-
nonposisnenndt. IIpn stoM oT6op NpoS npoOBOAAT NEPBOHAYANLHO 1O OCHOBHOH Gosee
penkolt cern c¢ nocaepyiouteft pasGUBKOR HONMONHHTENBLHBIX AeTANH3ALHOHHBIX, UaCTO
Gones KOPOTKHX, mpodunelt ¢ MenbinuM ImaroM npoBoorGopa.

Ha MecTOpOMIEGHHAX NJIAaCTOBOIO, NPOKHIKOBO-BKPAIVIEHHOrO, INTOKBEPKOBOIO
M IPYrHX THIOB OpYAEHEHHS, XapaKTePHSYIOIIHXCA 3HAYHTEJNbHHIMH Da3MepaMH
PYAHBIX BBIXOAOB, HSMEPAEMBIX MHOTMMH COTHAMH METPOB, NMPH OTHOCHTEJBHO paBs
HOMEepHOM OpPYAGHEHHH NeTaJbHbie JHTOXMMHYECKH® IIOMCKH NO BTODHYHBIM OpeoiaM
pacceanuss B Macwitabe 1:10000 B GonbmHHCTBE CiyuaeB SABJAAINTCH JOCTATOYHHIMH,
Ha XUIBHHIX, THE3LOBHIX H HHEIX MECTODOXAGHHAX, XADAKTEPHSYIOIIHXCA DasMepamu
PYAHHIX TeJ NO NPOCTHPAHHIO B NPejeNaxX RECATKOB M NepBHX COTEH METPOB, Hee
npasuibHO# (opMofi M HepABHOMEDHEIM OpYACHEHHEM, NPH HETANLHHX JIHTOXHMHs
YeCKMX TOHCKAX 1O BTODHYHLIM OpeosaM leNecoo0pasHo NpHMeHeHHe cetd npolo-
or6opa B Maomrafe 1: 5000,

§ 130. N0 nocTaHOBKH JHTOXHMHYECKHX IIOHCKOB NPOH3BOAAT NDPEABAPHUTENBHOR
reosioruueckoe 0GCIeAOBaHNE ywacTka paloT ¢ uesbplo BHOOPA MM YTOUHEHHS uese-
coofpasHoro Hampasaenust npoduieft nonckoBoft ceru. [Tocste nosydeHUst PE3yJALTATOBR
TMOHCKOB TaKoe Xe ofocHoBaHHe HeoOXOMMMO M/ ONpEAeNEHHS MeCT CryLieHHS
Touek 1poBooT6opa M TreoNOrnuecKof OUEHKH BHISBJGHHBIX aHOMadH#. Bce reovo-
ruyeckue HaOJNIOREHHA H JaHHBIe Pe3yJAbLTATOB JAHTOXMMHUECKHX IOHCKOB JOJ/IKHLI
OHTh NPHB/ACYEHH B CBOIO OYePenb AJ1A YTOUHEHHs TeOJ/IOTHYECKOfl KapTH, HCIOJb-
8yeMOf B KauecrBe OCHOBMI /1 NMOMCKOB. IIpHM JeTaJbHBEIX JHTOXHMMYECKHX TNOHMCKAaX
HeoBXOAHMO COCTABJATL CXeMaTHYECKHE TreoJIOrHYeCKHe KapTel TOro e Maciutaba
1 JapiwadTHO-reOXMMHUecKHe cxeMbl MacmrtaGa 1:10000 o nocsenyomum HX
yTounenneM B xoAe paGor.

2. OnuiTHO-MeTOAMUECKHE PAGOTHI

§ 131. OnmrHo-MerojHueckHe paGOTH NPH INPOBEJACHHH JHTOXMMHHYECKHX IO+
HCKOB N0 BTOPHYHHIM Opeo/JaM H TNOTOKaM DPacCefHHA HMeEIOT leJbl0 COBEPLIHCTBO-
BaHHe METOJHKH TAKHX IOHCKOB, TIOBHIUEHHE HMX HOCTOBEPHOCTH, HHDOPMATHBHOCTH
u 3KonoMHYecKol sddexTHBHOCTH. DTH palOTHL MOrYT NPEAIIECTBOBATH JHTOXMMH«
HeCKHM TNOMCKAM HJH OCYUIECTBIATLCA OXHOBPEMEHHO ¢ HHMH, YTO KO/KHO OLITh
ONpeAeNeHO Ha STane NPOGKTHPOBAWHA B 3aBHCHMOCTH OT COCTOSHHS reOXHMHYccKOff
H3YUCHHOCTH pafioHa IOHCKOB.

§ 132. Tlpemse Bcero AOMIKHH OHTh TPOBEREHB! ONBITHO-MeTOAHYeCKHe paboTH,
IeNb  KOTODHIX — OfecneyuTh HOCTOBEPHOCTb JIHTOXHMHUeGKOro ornpoGoBaHus, 4TO
AOCTHraeTcsl NPABHJABHEIM BHIGODOM aHaJusHpyeMoli ¢paxkuMu MartepHana npoGhl,
pasMepoB ceTH onpoGoBaHHs M TIyGHHW npo6ooropa (NpeACTaBHTENBHOTO TOpPH-
sonta). Bo BTOpyio ouepeab NPOBOAKTCA ONBITHO-METORHYECKHe paboThl, KOTOpHIe
HOOJMXKHEL CNOCOGCTBOBATh MOBHINEHHIO 3G(EKTHBHOCTH HHTEPNpeTAlHH pPe3yJbTaToB
JHTOXHMHAYECKOTO ONPOGOBAHKSA, YTO JOCTHraeTCs NOJAYy4YEeHHEM pAa3/NHYHEIX TeoXHMH-
YeCKHX IapaMeTpos, HGOGXOILHMNX IO OUSHKH BLIABJISAEMBIX TCOXHMHUYECKHX aHO-
Manufi (BeIMYMHH HOPMAaJBHOrO ¢oHA H MHHHMAJBHO-AHOMAJBHHIX COJASPIKaHHM
9JIeMEHTOB-HHAHKATOPOB, CTENEHH AJEKBATHOCTH MEPBHYHBIX H BTODHUHBEIX OPEOJIOB,
reOXMMHYECKHX NapaMeTpOoR, ONpelelsiomuX rayGHHY SPO3HOKHOIO cpe3a JAHTOXHMH-
YECKHX OpeoJIOB RO OTHOWIEHHIO K OpDYAGHEHHIO, BeNUUHHY NPOTHO3HBIX peeypcon
OpyZeHeHHs).

§ 133. Cneunanbuofi 3anauell onbTHO-MeTORHYECKHX paloT sBJAETCA YCTAHOB-
JieHHe Ueeco06PA3HOCTH M METOAHKH KOMMICKCHPOBAHHS MPOEKTHPYeMHX Ha HalHONA
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MJIOMWARH JIMTOXUMHUYECKHX MWOHCKOB N0 BTODHUHBIM OPEOJAM M MOTOKAM paccesHus
€ JPYIHMH reOXMMHYECKHMH H HHEIMH METOAAaMH IIOHCKOB.

§ 134. Ons peweHnst 3agau ONBITHO-METOAHYECKHX pPabOT HCHOJB3YIOTCA JaHA-
WAadTHO-re0OXKMHYECKHE MCCIEAOBAHHS M JIMTOXHMHYECKOEe OIpoGOBaHHE OTHEbHBIX
STANOHHHIX WJH CJAOXKHBLIX B JaHIWAGTHO-FeOXMMHYECKOM HJIH TeO0JOrHYeCKOM OTHO-
WEHHH yYaCTKOB TEPPUTOPHH TOHCKOB. BBHAY OTHOCHTEJBHO BBICOKOH CTOHMOCTH
ONHTHO-METOAMYECKHX paborT, KaK MNpaBHJO, CJAEAYyeT OrpaHHYHBATh IVIOMAAH HX
NpoBEjeHHs pasMepaMi, oGecneddBAIOIMMH pelllcHMe NOCTaBJeHHEIX 3ajJau B KpaT-
yadmui cpok.

§ 135. JlaugmagTHo-reoxHMMHYeCKOe KapDTHPOBAHHE IPH ONBLITHO-METOAMYECKHX
paBorax BBITONHSIETCA B CJIyYasX, KOrAa HesICHO BJHSHHe JaHAUIAdTHO-reoXHMHYe-
cknx ¢$akTOpOB Ha BTOPHUHEIE OPEOJIBl paccesHHus.

§ 136. JlanxwadrHo-reOXHMHUECKOe KapTHPOBaHHe NPOBOKHTCA MO MapuIpyTam
¢ paccrogHHem 1000—200 M B 3aBHCHMOCTH OT CJNOXHOCTH T€OJNOTHYECKOTO M JIAHA-
wahTHO-reOXMMHUECKOTO CTPOeHHsl yyactka pabor. Yacrora Touek HalmoieHHs 1o
MapIIPYTy 34BHCHT OT 4YaCTOTHl CMEHHl S/JeMeHTApHBIX JaHawadros. B kaxmom
sJeMeHTApHOM JNaHamadTe JAOMKHB BuiTh 1—2 TOUKM HaGMOfNeHHsT U ApofijeH
1 mypd ma ray6uny mo 2,0—2,5 M pia BeISIBIeHHS ONTHMAJBLHOTO TOPH3OHTA OT-
6opa JHTOXMMHYECKHX NPO6 NyTeM H3yueHHs H ONPOGOBAHHA OTAGJIbHHIX TOPH3OHTOB
[IOYBEHHOrO HPOGhHNIsA, COBPEMEHHONH KOpPH BHIBETPHBAHMA H KOHTHHEHTAJBHHIX OTJIO-
wenuit. OnpobyioTcs TakKe BCe BOJONPOSRBJIECHHST H H3y9aeTcs DacTHTENLHHH MOKpPOB
C ONpeje/eHHeM COAEPXKAHHA 3JEMEHTOB-UHAKKATODOB OpDYJAEHEHHA B pPa3JHYHBIX
BUAAX U YACTAX PAcTeHH#l MO METOAHWKe, pekoMeHayemolt B § 293—339.

§ 137. IlporpaMMoil ONHITHO-METOAHYECKHX PabOT NPH JHTOXHMHYECKHX IOHCKax
N0 BTOPHYHBIM OpEOJaM H [OTOKaM pAacCesiHHs IeJecoo0pasHO IpexyeMaTPHBATh
pellleHHe cJeflyIOMMX OCHOBHEIX BONMPOCOB.

1. XapakTep pa3BHTWSI BTOPHYHBIX OCTATOYHHIX OpEOJIOB DACCeSIHHA IO BEPTH-
KAJLHOMY paspesy pHIXJHX o06pasoBanuil, WX dopma, CMellleHHe Ha TOPHBIX CKJIO-
HaxX, U3MeHeHHe napaMeTpoB opeona ¢ rayGuHoi (M, o, £ u ap.).

2. Hanuune BTOPHYHBIX HAJOMKEHHLIX JHTOXHMHYECKHX ODeOJIOB PacCessHHs DYA-
HbIX M CONYTCTBYIOUIHX HM 3J€MEHTOB Ha IIOBEDXHOCTH JaJIbHENPHHOCHHX OTJOKEHHH
HaJ MeCTODOMKAEHHSMH pPasHOro Macmirafa KpPYIHOCTH B JaHHBIX TeOoJOTHYECKHX
¥ JaHAmadTHO-TeOXHMHYECKHX YCJIOBWAX, XaPAKTEpP PAa3BHTHS 3THX HaNOMEHHBIX
OPE0JIOB N0 BEPTHKA/JIbHOMY Daspesy vexja B SaBHCHMOCTH OT ero MOIIHOCTH, JHTO-
JIOrHYEecKOro cocTasa OTJIOMEHMH H ocobeHHOCTell cCOCTaBa OpyZeHeHHs.

3. OmpepaeneHue BeJHYHH MeCTHHIX KO03D(QHLUHEHTOB NPONOPUHOHAMLHOCTH
k' ke 1,0 Mexay NIOMARHON NPOLYKTHBHOCTHIO JHTOXHMHYECKHX IOTOKOB PACCEsHHS
p’ M*Y% ¥ OpPOAYKTHBHOCTBIO BTOPHYHEIX OCTATOUHEIX OpeOJIOB paccesHHst p M2 Y,
pPasBMTHX B TOM e OaccefiHe JcHyAaunuu, AN PasHBIX PYAHBIX SJEeMeHTOB H B Pas-
JINYHHX YCJIOBUAK.

4. OueHka CpeZHUX BeJMYHH MECTHHIX K03(hQHUHEHTOB OCTATOYHON NPOAYKTHB-

HOCTH BTODHUHBIX OPEOJIOB DPACCESHHS k= 1,0 n kKooD(PUHMEHTOB THNEPreHHOro pac-
CeSHUA ¢ M [/ PasPblX PYAHLIX 5NEMEHTOB M B PasiHuBHIX JaHAMAa(THO-reOXHMH-
YECKHX YCMOBHIAX.

5. BO3MOXKHOCTh OUBHKHM YPOBHS 3DO3HOHHOTO CPe3a OPYHAeHeHHS N0 BTOPHUHHM
OpeoJaM paccesHisd, YTOUHEHHM@ OIICHOK NPOTHO3HBIX pPecypcoB Mera/iia Mo napa-
MeTpaM JINTOXHMHYECKHMX IIOTOKOB H OpeOoJIOB pacCesiHHs H CONMOCTaBJeHHe 3THX
OLEHOK ¢ UMdpaMH DA3BEIAHHLIX 3aMacoB H T. I

Hsyuenne BTOPHYHEIX oOpeoioB Tpebyer onpolOBAHUA PHIXJABIX OTVIOMEHAR B
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nnaHe H MO BepPTHKANBHBIM paspe3aM, 3aKJaAbiBaeMbM IO HanpaBJIEHHIO YKJIOHA
peabedha, a TPH OTCYTCTBHH YKJOHA — BKDECT NDOCTHPAHHA DPYAHLIX Tea, C Npo-
XOoiKoll ropunix BhpaboToK ¢ uHTepBatoM 10—20 M Ha NOMHYI0 MOUIHOCTb PBIXJIBIX
OoTNIOKeHnH u or6opom npo6 no BeprHkaJH ¢ HHTepBasoM 10—20 cM B rOpHBIX
Bupabotkax u He Gomee 0,51 M B GypoBHx ckBaxKuHax. Paspeam cnenyer nauu-
HaTb HeCKOJIbKO BHIUIE PYAHBIX TeJ H NPOAOKATHL BHH3 MO YKJOHY O OKOHYaHHS
opeosia paccesiHusi (B caydae AeQUIIOKIMOHHHEIX DBIXJBIX OTJIOXKEHHH — A0 NOJHOXHA
CKJIOHOB).
Moroku paccesiHust H3y4alOTCA MO Ha-
npaBJleHHIO TNlepeHoca MaTepuaja ¢ orbo-
pom npo6 uepe3 HHTepBaJ okKoso 100 M
C pacyeTOoM NPOCHEKUBAHHA HOMHON HJH-
Hbl TNoToKa paccesHns (puc. 7). Or6op
npo6 MPOM3BOAHTCA HA TNOBEPXHOCTH HJIH,
ecJd HMeITCS OCHOBAHHA TOJararth, 4YTO
onpo6oBaHHe Ha rayGHHe JnaeT JyumiHe
pe3ynbTaThl, Ha ABYX HJH HECKOJbKHX
oTMerkax, o ray6urs 0,3—0,5 m. B cay-
Yyae HEOOXOAUMOCTH OpraHusyercss onpo- }
OGoBaHHe NMOTOKA pacCesiHHA B IJaHe.
OnTHManbHBIE pa3Mephl H YHCIO y4a-
CTKOB ONBITHO-METOJHYECKOTO JHTOXHMH-
4eCKOro olpoGoBaHMA onpemensioTcs NpH-
POAHBIMH yl():JIOBPmMH paiiona pabor, MZc- ["/l’ I»-OJIZ L"’""
wraGaMid W 3ajauaMH NPOEKTHPyeMblx Jx-  Puc. 7. Cxema OnpoGOBaHHA NOTOKOB
TOXHMHYECKHX [OHCKOB Ha oOnpejesieHHOM] paccesHus,
CTa{HH HJIH NOACTajiHH reo0JIOropassesoy- 1-'%5?3::50628021’_1:_ e JAsofiiiuie (Kouue:
Horo mnpomecca. OOGBEM ONBITHO-METOAH-
YeCKOro JHTOXHMHUeCKOro omnpoGoBaHHd, KaK INpaBHJO, He JOJKeH MpeBblIaTh
10% or ofpeMa JHTOXHMHUYECKOTO ONPOGOBaHHS NPOCKTHPYEMHX JHTOXHMHYECKAX
MOMCKOB. 3aTpaThl Ha ONBLITHO-MerTopudyeckue paGoThl (mMOMeBOA H KaMepasbHBIA
NepHOJE) OnpefesioTcs NMPAMBIM CMETHHIM PacyeToM.

3. Or6op npo6

§ 138. Ilpn muHHMaNbHHX oGbeMe W Macce JIHTOXHMHYecKas npoGa Jo/IKHA
JIOCTOBEPHO 0TOGpaXKaTb CpeAHee CORep)KaHHe XHMUYECKHX SJIeMEHTOB Ha y4vacTke
ce orGopa. TIpoGel or6upawrcsi H3 HanGojlee NpPeACTABHTEIBLHOrO rOpPH3OHTA pas-
BHTHS BTODHYHLIX OPEOJOB, HO IPH 3TOM FAyGHHA, ¢ KOTODOI MpOMSBOAAT oT6OP
npo6, o/kHA OHTb 1O BO3MOXMHOCTH MHHHUMaJbHOM, obecneyupaiolleldl BHCOKYIO
SKOHOMHUYECKYIO [POU3BOJMTENBHOCTD JNHTOXHMHYECKMX NOHCKOB Ges ymep6a misa Hx
3¢ QEKTHBHOCTH.

§ 139. Ilpu NHTOXHMHUYECKHX TOHCKAX N0 NHOTOKaM paccesyus B npoGy orOu-
paercs WJHCTO-IJIHHHCTAsi MJH nNecYaHHcras GpakuHA a/VIIOBHAJIBHBIX OT/IOXKEHHH
¢ noBepxHOCTH KGO ¢ TAyOuH fo 60 cM H Godee B Npeneiax CyXof 4acrd pycia
BPEMEHHOTO HJ/IM TIOCTOSIHHOIO BOXOTOKa, JAM60 C ero AHa B 3aBUCHMOCTH OT MeECT-
HEIX TIPHPOAHBIX YeNOBHIi, YTO ONpejiefsieTcss OMBITHO-MeTONKUeCKHMHU paboTaMu,

Hinpokae 3alosodyeHHble [OJMHE ¢ HeACHO BHIPAXKEHHHM DYCJIOM cleayer
onpoGoBaTh ABYMS INapalnieJbHHIMH Mapuipytamu nio Goptam. Ilpu sToM no kaxaomy
M3 MapupyTos OJHOBPEMEHHO onpolyioT Bce (OKOBME NPHTOKH H KOHYCH BHIHOCA.
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§ 140. Ilpn JUTOXMMHYECKMX IIOHCKAX IO OTKDHITEIM OCTATOMHHIM OpeoJaM
paccesHuss B npofy nomxHa OHTh OTOGpana Meskas INecyaHO-IVIMHHMcTas Gpakuus
SJIOBHO-HENIOBHANbHEX 0o6pasoBannit ¢ nIyGuEM 15—20 cM nox pacTUTENbHEIM
cJI0eM.

B pafionax npeoGnaganust ocnabJeHHBIX Yy INOBEPXHOCTH M TNOTpeGeHHBIX. BTO-
PHUHBIX OCTATOYHHIX OpEOJIOB paccefHHA NpPOOH CJIeAYeT OTOHpaTb M3 FOPHSOHTa
HAaJeXXHOTO M MaKCHMaJbHO IIHPOKOr0 HX pPasBHTHA (NpeACTaBHTEJbHOIC TIOPH3OH-
Ta)., B cknaguathx pafioHaX PyMHMAHOA B30HBI ¢ MOIIHEIM IOXPOBOM S/IIOBHO-JEJIO-
BHaJbHEIX 06pa3oBaHHil NpPH 3aMEI/eHHOR [eHYAalMH NPEACTABHTE/LHHI TFOPH3OHT
MOXET, B YACTHOCTH, COBNAJaTh C BEPXHHM TIyMyCHPOBAHHEIM TOPH3OHTOM MOYBEH-
HOro npoduns (OTKPHITEE OpPeOJb) HAH HJIOBHAJbHBIM TOPH3OHTOM Ha IJyGHHE
0,5—0,8 M or noBepxHOCTH (3aKpLIThie, BbILEJIOYEHHEE y IOBEPXHOCTH OPEOJH).
Ecnn B ycnoBHAX TyMUAHON 30HB YacTh HauGoJlee JIEKO MHIPHPYIOIIHX S/IEMEHTOB
BHILIEJIOYEHA, & Apyras 4acTh 3JeMeHTOB, YCTOHYHBAA K INpoLeccaM BhlLeNayHBa-
HHs,, oOpasyeT OTKPHITHIE ODeOJibl, TO IIyGHHa OMPOGOBAHHA JAOJIKHA COOTBETCTBO-
BaTb TIiyGHHE NPEACTABHTENLHIOrO TODH3OHTA 3JIeMEHTOB, SABJAIOUMXCA IVIABHHM
00BbEKTOM ITOHCKOB.

§ 141. Cnenyer yunuthiBaTB, 4TO 00pasoBaHHe OTKPHTHX, T. €. PasBHTHX Ha
NIOBEPXHOCTH, BTOPHUHHIX OpPEOJIOB pacCCesHHS B MNEPBYIO O4YepeAb ONpeeldercs He
MOIIHOCTBIO DPBHIXJIOIO INOKPOBA, a e€ro reHesHcoM, PhIXiee 00pa3oBaHHS 3JIOBHO-
JleJIIOBHAJIBHONO TeRe3uca Jio0ofl MOWHOCTH (COBPeMEHHBIe HJH JpDeBHHe KOPH Bbl-
BETPHBAHHUA), Pa3BHTHE Ha IIOBEDXHOCTH PYAOBMEUIAOIMX TNOPOX, He SIBJSIOTCH
NOMEXOH ANSl NPOBEJEHHA JIHTOXHMHYECKHX NOHCKOB: BTODHYHLIE OCTATOYHEE OPeoJbl
paccesiHus OOHAapYXKMBAIOTCA B HHX HeNOCPEACTBEHHO Ha IIOBEDPXHOCTH HJH HebOo/b-
wo#t ray6une (0,5—1,2 M). Hanporus, amioxToHHme (Ra/JbHENPHHOCHHE) OTJOXKe-
HuS  jaxe HeGOMBIION MOUIHOCTH MOFYT 9KPAHMPOBAaTh BTOPHYHHIE OCTATOUHbIE
0DEOJIBl pPaCCesHHS,

§ 142. Ilpn SHTOXHMHYECKHX NOHCKaX IO BTODHYHBLIM HAJIOM(EHHBIM OpeoJ/aM
paccesiHnsl B SaKPHITHX pYAHHX palioHax npo6ooTfop Benercss ¢ IMyOuHH, ycTa-
HOBJIGHHON ¥ OGOCHOBAHHOH ONBITHO-METOAMYECKHMH paGoTaMu.

§ 143. B ycnoBHAX aKKyMyJSITHBHEIX DABHHH C IOKPOBOM AaJ/UIOXTOHHMIX &JIIO-
BHAJNLHO-TNIPOMIIOBHAJLHEIX, 90JI0BbIX, O3ePHO-JaryHHLIX, MOPCKHX, JIeIHHKOBHX H APy«
THX JaJbHENpPHHOCHHX OTJIOKCHHH IPH TNOHCKaX MO norpeGeHHHIM OCTATOYHLIM
opeoJiam paccesHHss Iy0HHa NPEACTaBHTEJLHOI'O FOPH3OHTa COOTBETCTBYET IIOJIHOI
MOHIHOCTH MOJIOAMX OCaJKOB, fepeKpHIBAIOIINX PYAOHOCHHe ¢(opMmalHH, H coBNa-
ZaeT ¢ TIyGMHON KPOBAX JApeBHeil KOPH BhIBeTpHBaHHA, I'VyOHHHBle JIATOXHMHYECKHe
NIOMCKH MO BTOPHYHBIM OCTATOYHBLIM ODEOJIaM DAacCesiHHS B TaKHX pafioHax MOTyT
GHTb TNPOHSBEJEHH TOJBKO NOCTe PalOHHDOBAaHHA TEPPHTOPHH C YYETOM IeoJioro-
CTPYKTYPHOTO MOJIOXKEHHS, MOUIHOCTH H COCTaBa INePEKPHIBAIOMINX OTJIOMKEHHH,

§ 144. TI'nyGunHble JHTOXHMHYECKHe TOHCKH 0O NOrPeGeHHHM OCTATOYHHIM
opeoslaM paccesHHS NPOBOASIT NyTeM ONpoGoBaHMS KepHa OYpOBBIX CKBaXXMH Ha
ray6GHHe NMPEACTABHTEJILHOrO TrOPH3OHTAa. MX BLIMOMHAIOT, KaK NpaBH]O, TOMLKO Ha
0c000 MepCNeKTHBHBIX MOWaAAX. B npeaenax TeppuTopuH, BLIAEJEHHOA NOK Iuy-
GHHHBIE TOHCKH, lenecoo6pasHO nepBOHAYaJbHO paspeauTts cetb Mpobootbopa,
a HHOTLA H BPEMEHHO HCKJIOUHTh u3 XOHTypa OypoBHX pabor yyacTKH ¢ ocobGeHHO
6ouabinoi riyGUHON 3ajeraHHs IPEACTABHTENILHOrO TOPH30HTZ BNpPEAb AO TNOJYUEHHs
Pe3yabTaTOB MO OCTaJbHON 4acTH TepPPUTOPHH,

§ 145. O160p npo6 ¢ riaybunbl go 25—40 cM H3 Konyllefi NPOH3BOASAT € NO-
MOIIBIO JIOMATHl HJH JICFKO# JABYCTOpOHHeH KafiIbl-MOTHINM canepHoro THma. Ilpn
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ray6une npoBoorSopa 0,6—1,0 M Hapany ¢ KonmylaMm HCNOJB3YIOT pyuHHe GYpH
H cneuuanbibie npo6oorGopHHKH, npu raybune or 2—8 mo 20—50 M npumensior
BHOpaUHOHHOe HJH lIHekoBoe Oypenue, or 50 mo 100—i50 M — caMOXOZAHBiE YCTa-
HOBKH KOJIOHKOBOrO OypeHHSl ¢ THAPOBHIHOCOM KepHa. B cocras pafor np: sTOM
BXOAMT: 1) HOCTHIKEHHe TeM WIH HHBIM ODYAHeM NpPOXOAKH HeoOXOAHMOR riyOHHLI
npoBoorGopa; 2) Bsarde npcbu; 3) coxpaulenHe mpoOel A0 JAOCTATOYHOR MAacCH;
4) ynaxosxa mpo6bl; 5) HoKyMeHTauus onpoGOBaHHA B NOJEBHIX JHEBHHKAX H Xyp-
HaJlax; 6) yxaajgka mpoGH B YyNaKOBOUYHYIO Tapy.

§ 146. Macca or6upaemolt mpo6it no/mxHa 06eCHeUHTh NOJYUEHHe H3 Hee NpPH
nocnesyiomelt ofpaborke (cM., § 156—169) Bmxoma sapauHolt QpaxkuMu B KOMH-
qecTne He Menee 25 r, a TPH MOMCKaX NO HAJOMEHHBIM O0peoJiaM, 30J0TOMETpH-
YECKHX ChEMKAX H B JAPYr#X HeoGXONHMEIX ciIyyasx — He meHee 100 r.

§ 147. Tlpo6u oTGupaioT B MeioukH pasmepom 10—20 cm? u3 ceeryiofi npouHofi
MaTepud ¢ NPHIIMTHIMH K HAM B BepXHeHl mosoBHHe 3aBaskamu. Ha muxue#i noso-
BHHe MelIOYKa 3apaHee fAO/UKEH OBITh HAJATHMCAH KPYNHO YEPHWJIBHBIM KapaHAALIOM,
a Jayvwe THnorpadckoft xpackoii nopsagkoBeit Homep. B kaxpoft maprtum {orpsane)
He AOMKHO ObiTh OAHOBPEMEHHO JABYX MEIIOYKOB, HMEIOIIHX OAHHAKOBLIE moOpsAA-
KoBHIT HoMep. He pexomenayeTcs NpHMEHeHHe MeIIOYKOB 6e3 HOMEPOB M HCIIOJB3O-
BaHMe AN Hanucauus apgpeca npoCel OyMasKHHIX STHKETOK H3-32 MX HENPOUHOCTH.

§ 148. O16op mpo6 no npoduaio cjeRyeT NPOHSBOAMTE B MOPARKE BO3PACTAIO-
mel HyMepauuu MeIIOYKOB, B cTporoft mnociexpoBaTenbuoctd, Ilepex BhixogoM Ha
paGoTy OTPsif MOJIyYaeT OT CT. TeXHHKA MEIOUKH, nofobpaHHLle B MOpsAKe HOMe-
pos mnaukamu 1o 100 mT. B Kaxao#, B KOJUYeCTBe, SaBEAOMO INPEBHIIAIOHIEM
BO3MOMKHYIO [IHeBNylo BhipaGoTky orpafa. Ilpm or6ope npo6 TEXHHK AOMMEH INe-
PHOJHYECKH CBepsiTh 3aNNCH B I0JeBOH KHWJKKe ¢ HOMEPOM MeIoYKa M HOMSpOM
nukera, Co6pansbie npobnl exeJHeBHO HeoGXOAHMO JAOCTaBIATH B Jarepb NapTHH,
rae npousBogar ux ofpaborky. Ocrasnenne npo6 Ha npodusie Q0 cjeayiouiero
RHST HEJONYCTHMO,

§ 149. IToseByo poxyMmeHTaumio mpoboor6opa clieAyeT NPOH3BOAHTH B CTaH-
HapTHOM moseBolt KHMKKe 00s3aTeNbHO OAHOBPeMeHHO ¢ orGopoM npob. Ilonesas
KHHJKKA SIBASETC OCHOBHLIM JOKYMCHTOM M JOJ3Ha COOTBETCTBOBAThL ofpasiy, mpH-
BefleniHoMy B npua. 14 u 15,

§ 180. OanospemerHo ¢ oTGopoM npo8 HCIOJHATENb BeJeT B NOJEBON KHHKKe
abpuc npoduas (xpoxH), OTMeuas 3JIeMeHTH CHTYAIHH, ONPEASIAIONIHE MeCTONo-
JgoxeHHe ToueK orOopa mpol, reosnornyeckyio o6CTaHOBKY H reoMopdoJioruueckie
ocofennoct MecTHocTH. IIpH noHcKax no IOTOKAM paccesHHs ocHoBoft abpuca
CNYHUT CXeMa MECTHOH THAPOCETH, B ciydae IOHCKOB IO NPSIMOJHHeHHbIM Mapuipy-
TaM — JUHHS npodHIR, AONOJHEeHHas Hab/IOJeHMAMH B CTOPOHEe 1i& NOJIOBHIY pace
CTOSIHHS MeXAy TPoQHJIsIMH MAH B npeleiax BHAHMocTH. B alpHc 3aHOCAT J0DOrH,
PEUKH H Apyr#e BOJOTOKH, TFOPHHe BHIDAGOTKH, OCOSEHHOCTH peibeda, SJeMEHTH
3ajleraldd, KOHTAKTH ¥ COCTAB TODHEIX MOPOJA, TEKTOHHUECKHE HAPyIIeHHs, MOIL-
HOCTB H cOCTaB ONpPoSyeMBIX pBHIXJBIX OT/IOXKEHHHN, MectTa HAXOROK DPYIHBIX CBAJOB,
HabJionaeMble HAH BO3MOXKHBIE reoXHMHueckde Gapbephl, JHHHH KOHTAKTOB passuy-
HBIX TeOXHMHYeCKHX JaHIwadToB H APYrHe TIeoslOrO-reOXHMHUECKHe OCOOEHHOCTH
TeppUTOPHY, HabiiojaeMele TO JHHHM npoduisi JHTOXHMHYECKHX HOHCKOB,

AGpHe BeayT raasoMepHO B Macumrale, IpH KOTOPOM WIHpHHA OJHOM CTPOUKH
B TI0JIeBOR KHHXKe paBHa wary no npodnsio. IIpussasky touex orbopa mpob kx eie-
MeHTaM CHTyalHH NPOH3BOAAT C NOMOMIBIO TOPHOrO KoMmaca M ONpejeneHHs pac-
crosHuR IaraMH WJIH Ha rJjas; Ha afpHce YKasHBAlOT MNOJOMEHHe MAarHUTHOro
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Mmepuauana. JlonmoJHHTeNbHble 3amlHCH, NOSCHSAIOIHEe aOpHC, B3aHOCAT B INOJNEBYIO
KHHXKY B (opMe npumewanus. [lpy rayOGuHHEIX MNOHCKAX KaXAylo orbHpaemylo
npo6y KOHTPOJHPYET TEXHHK C TOUKH 3PeHHsl €e NPHHAAJNEeXKHOCTH K TPeACTaBH-
TeJLHOMY TOPH3OHTY JJfi ONOHMCKOBaHMs. B xKoHue paGouero AHA TeXHHK o0A3an
3aMACaTh MTOrOBOe UHCAO0 Npo0 W NOANHCATb IOJEBYIO KHHIKKY, CBHASTEbCTBYS
CBOEH MOANHCLIO NpPaBHJBLHOCTL CAENAHHBIX B HeH 3amnHceil.

§ 151. Bce sandcH B noJieBofi KHHXKKe NOJ/UKHBI BECTHCh NPOCTHIM YeDHBIM Ka-
pasjamoM, 3anHcH XHMHYeCKHM Kapa4jalioM H 4YeDHHJaMH 3anpemialorcs, 3apH-
COBKH N0 alpHCYy MOTYT BHIMOJHATBLCA He XHMHUECKHMH IBETHHIMH KapaHjalllami.

B mojeBRIX KHMKKaX KATErOPHYCCKH 3aNpellaloTcss BCAKOTO popa NOJAYHCTKH
H CTHPAHHS DE3NHKCH CHEJAAHHBIX 3anucefl, 3ax/JeHBaHHe HJH BHIPHIBAHHE CTPaHHIL.
BrluepkuBaHHe 3amHcH paspellaeTcd TOJBKO TOHKOH 4YePTOH C NOANHCBIO OTBCT-
CTBEHHOTO Hcnosnutens pabor,

Bce sanucu, cpenaHHnle B noJe, HauaJbHMK NapTHu (OTpsiga) JAOMKEH CHCTe-
MaTHYECKH NpPOBEPATb W MNOJNHCHIBATH, 4 TaKike KOHTPOJHPOBATL He pexe OLHOro
pasa B HeAENIO TIPaBHJABHOCTb OTGOpa NPol HENOCPeACTBEHHO HA MECTHOCTH C AOKYy-
MeHTaunell Takoro KOHTpOJAS B CIHeLHaJbHOR WM JHYHOB NoJeBOH KHHIKKe,

§ 152. IlpofinenHuie 8a [eHb MapmpyTH npoGoor6opa HAHOCSAT Ha CBOAHYIO
Kapty (cxemy) c ykasaHHeM AaThl H HoMepa noJeBofi KHHXKKH., [Ipn nouckax no
NOTOKAM pAacCesHHS CBOAHAs CXeMa MOJXKHA BHINOJHATHCS IO MOAPOOHOR BEHIKONH-
POBKe C TONOKAPThl BPEMEHHOH H NOCTOSTHHON THADPOCETH y4yacTKa,

Ecan B naptun paGoraer HeCcKOJbKO OTPALOB mo oT6opy npo6, ueaecoobpasto
TaK#e CX¥eMH HAHOCHTDL Pa3ANuYHBIMKA LBETHLIME KapanAallaM¥, TpPUCBOMB KAXKAOMY
OTpSAY CBOH LBeT, YTO HCKJIORaeT clyvyafiHble NPONYCKH OTpe3koB npoduiell u o6-
Jerdaer 060OCHOBAHHOE pa3MellleHUe TIOBTOPHO-KOHTDOJbHHX Ha6moaennsi, 3anos-
HeHHble IIeJTHKOM f0JleBBle KHHXKH cHabxaloT orsasienneM. Ha mocnennei crpanuue
IeJaloT 3aBEPeHHYIO NedaThbio MapTHH 3anMCh O 4HC/e JHUCTOB B KHHIKKe, 3anoJHCcH-
Hble TOJEeBble KHUXKKH TOAJeKaT XpaHeHHIO HApaBHe C OCHOBHBIMH (akTHUECKHMH
MaTepHajlaMH reosoropa3BelOYHbIX pabor.

§ 153. OGHapyxeHHBe B Npolecce JHTOXMMHYECKHX MOHCKOB py/AHHE CBaJbl,
KODEHHBIC BHIXOJHW OPYAEHEHHS W APeBHHe OTBa/lbl MOJBEPraloTcs wWTy(hHOMY Onpo-
6osannio. [Ipo6Gy cHabxawr noapobHON STHKETKOR ¢ yKasaHMeM HaWMeHOBaHHA map-
THH, MeCTa H JaTH B3fTHsl Npolbbl, a Takxke ee MHHepaJbHoro cocrasa. Ilas orbopa
npo6 HYXHO HMeTb B pe3c¢pBe HECKOJLKO MEUIOUKOB, KOTOPbIE PEKOMEHAYIOT AeNaTh
H3 MaTepHasa APYroro nseTa B OTJIHYHE OT MEIIOYKOB JJis NMPob JIHTOXHMHYECKHX
nouckos. IToppobryio sanuck o B3situy WTYDHOA NpoOH 3aHOCAT B NOJEBYIO KHHXK-
Ky, a MecTo B3siTHs npolGH orMeuaior B alpHce.

§ 154. Tlpn onpoGoBaHHH y4acTKOB, Ha KOTOPHIX OblJIH TNpOBeAeHbH pa3sbe-
nounsle paboTe (xaHasbl, WyppH ¥ T. M.), cleayer obpallaTh ocofoe BHUMAaHHE
Ha OTGOp Npo6 H3 NPHPOAHLIX, He HAPYUIEHHHX M HE 3arpA3HeHHbLIX OTBAaJaMH DhIX-
JBHX OTJoMeHHA. B ciyyae HEBO3MOMXKHOCTH YAOBJETBOPEHHS 3TOr0 YCJAOBHS yUacTOK
npoduns (nau pycaa), 3aHsATHIl oTBajJamH, xBocTaMu oboraTuresnbHON (abpHKH H
T. M., CJeAyeT HCKJIWYaTh H3 IVIOLajA¥ TOHCKOB ¢ OTMeTKOR o6 2TOM B nojesoil
KHUXKKe B abpuce.

§ 155. Tlpu wanuuuu upenarcTsufi aaa orGopa Npo6 B HaMeueHHOH TOUKe
MOXHO OTCTYNHTb OT Hee No Npodra Ha BeaHunHy no 1/10 paccrosuns mexny
TOUKAMH H B CTOPOHY OT npoduas xo 1/10 paccrosiHHs MeXNy NpoQHIAMH C OT-
mMeTKOHl 00 3TOM B NOJEBOH KHHXKKE,
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4. 06p abotka npob

§ 156. O6paGorky npo6 HeoOXOZHMO NPOM3BOAMTb B CTPOrOM COGTBETCTBHH
C eAHHOH TexHoJaordueckoil cxemoli, ompepensiolleii cocraB pabor no o6paboTke
JITOXHMHYecKHX npo6 (puc. 8). Bce onepanum mo o6paGorke mpo6, Kak NPaBHIO,
npoussoasrcs Ha Gase nmapThx (OTps;a) © KpaTyalliiuii cpox nocle HX oT0opa,

MNonebas auroxumuuecKan
npoba s Mewoure
(macca 200r)
Sdanucs 8
f naoparopHeli
s
]
Npocensanne

vepes cuto 05-1,0mm

HanHwKw npodst 1 Bosepat |
KpynHasn paryus NaopatopHas npoda MewouKka )

B orean B SymaskHON Kancyne

(macca 50r) q

Onpesenenue
MArHWTHOR

BOCAPHUMUMHBOCTH

Mexanuueckoe 2
ucrupatue no 0,1mm
CnexTpanbHo-yne=
Thie
I 3NeKTPODb!

Atomno-abeopbuuouruii

ananus Ha Hg flpouHe ananuas!

Ha Au,Uupp.

NpoGa 8 apxua

OCHOBHOM CREXTPAMbHLIA
AHANKS METON0M
apocinKu

Puc. 8. Cxema 06paGoTKH B aHAJAM3A JUTOXUMHUECKON npolbl

§ 157. Ilpu sHaynTesbHOM ypajeHns 6aSbl uapruu u J1a60OpPaTopHH OT MecCTa
o160opa npo6 H BO3HHKAIOUWIMX 3aTPyAHEHHAX ¢ MX HOCTAaBKOH nepshuHas oGpaGoTka
npo6 pomxkHa OHTb OPraHH3oBaHa B Jarepe NOJeBOr0 OTpAja A0 CTAJHH, lpen-
1ecTByIOmel HX PACTHPAHHIO.

§ 168. OG6paGoTky npo6 Heo6XOAMMO NPOH3BOAMTE B TMOPAJKe MOCAEAOBA-
TeJbHOCTH pAacnoJoXeHus Touek orGopa npo6 Ha npoduie ¢ cobaolennem
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ycloBufl, HCKJIOUAIOIMX TONajaHHe MaTepHana ojHoft mpolw B Jpyryio («3a-
PaxKeHHa»).

§ 159. Ilocrynawomue B naGopatopuio AJs 06paGOTKH H aHajusa Npobu Ja-
Gopaur 06s3aH NPHUHATL MO CYETY CONVIACHO SANMHCAM B IOJEBHIX KHHIKKAX HIH
COTIPOBOAMTENLHEIX OMHCAX, YKA3aThb B HHX HHTepPBaJ NPHCBOEHHHX mnpoGam nalo-
PaTOpHBHX HOMEepPOB # pacnmHcaTbed B HX mnouyuenun. Ilocse mnosTOpHOX CBepKH
STOf BsanmHCcH ¢ HOMepaMH npo6 B JaGopaTOpHOM JKYypHAJe H TNOJeBOH KHHIKKE
NIOC/ICAHIO BOSBPAILAIOT TEXHHKY.

§ 160. ITepex nauanom o6paGoTKM Bce Bja)iHbie NPOOH AO/MKHE OHTL AOBE«
IeHH RO BOSLYUIHO-CYXOro COCTOSIHHsS NOCPEACTBOM CYWKH Ha cOJHue (JetoM),
B cymuapHex mwxadax uwiM Hax ogaroM (B ocrasbHOe BpeMs rega). IiuHHCTHIG
npoGr B mpolecce CYLIKH PeKOMEHAyeTcs NepHOZMYECKM pasMHHATh Bo H3bexaHHe
HX cchixaHust B TBepanle XoMKH. OO6paGoTka BiaHMX npo6 3anpeulaercss. Bricy-
menHble Npo6H YKJIAaALBAIOT B AEPEBAHHBIE JIOTKH O Bo3pacTamollefl HyMmepauHH
MeLIOYKOB,

§ 161. Ilpocenmpanue npol cjefyeT NPOH3BOAHTH NoOCJe APOGJEHHS CCOXLIMXCA
KOMKOB 4Yepe3 CHTO H3 CTalbHOR INPOBONOKH € JHaMeTPOM OTBepCTHil NpuMepHo
0,6—1,0 MM (mam ¢ ppyrum paHaMeTpoM, 0GOCHOBAHO BEIGPaHHEIM B pesyJbTaTe
ONBITHHIX Hcclefosanuft). IlpuMmenenne cuT ua OpoH30BOH, JaTyHHOR WM JAyxKeHoft
CeTKH, & TaKXe CHT, UMEIOWMX nafiky, He paspemiaercs.

§ 162, TlpocenBaTh HYMHO HA YHCTHIH JIMCT CTEKJA, KPOBEJbHOrO »KeJesa HJH
amomunus, Ilomnexamyio aHainay ¢pakuuio npoSsl nepeHocsit B ByMmaikHyio Kall-
€yly, Ha KOTOpO# 3apaHee HAANHCHBAIOT HYePHHIAMH JaBopaTOPHHIRA HoMep NPOGH
H COOTBETCTBYIONIHE HoMep Memrouka (uam HoMmep mnpoduis u mnukera). Okonua-
TenbHaf Macca npobul po/kHa ObiTh okono 25 r (mam 100 r, cm. § 146).

MMpumeuanue. B npomecce npocensanns npo6u Bo H3Ge:xaHue Iy-
TaHHILI TYCTOM MellOYeK, cojepxawnft paHHyio npoby, ROJIKeH JexaTb
Ha paloueM MecTe COTPYAHHKA, 3aHATOro o6paboTkof MpoOH, X0 OKOHYAHHS
9TOR onepalH K mepexoja K orpabaTke cleayouiell npo6ul.

§ 163. Ilpo6h, maxopsiMecs B OyMamHbIX KancyJjax, Ao SaBepuleHHs o6pa-
GoTKH M aHa/MH3a BCeR CepHH CJefyeT COXPAHATH B IOPSAKE HOMEPOB B JePEeBsHHBIX
CTAHARPTHHIX JIOTKAX, yOTaH&aBJHBaeMHX B cre/iaxax. Ha Oymaxno#t kamcyxe
Hapany ¢ Jna6opaTOpPHHM HOMEePOM npolx HeofXOAUMO YKasHBATh Ha3BaHHWe mNap-
THH H Toj npousBoacTsa pabor. MHas sroro Moryr OHITP HCMOJML30BAHH 3apaHee
SArOTOBJIEHHEe IITAMIIHL,

§ 164. Pacrapanne npo8 caefyeT NPOMSBBOMHTE C IOMOUIBIO MeXaHHUeCKHX pac-
THPOYHBIX CTRHKOB HJIM B HCKJIOYHTEJBHHX CAYYaAX BPYUHYI0 B (aphopoBhiX HJH
araToBHX CTYRKaXx. B cinyvae MexaHuueckoro pacTHpaHHs npo6 B CTaJbHBIX CTa-
KaHax JO NPOH3BOACTBA STOH ONepauMH B cAyuvae HEOOXOAHMOCTH CJeAyeT Onpeje-
JIUTh MarHHTHYIO BOCIPHHMYHBOCTb NpoG.

§ 165. Pacrupanre npofS Heo6XOAMMO TNPOUSBOJAHTL A0 COCTOSHHS NYADH, UYTO
OGEIYHO NPOBEPSIOT HA oilynmb. Pacrupanye npoBoAAT B NOPAAKE MOCAEL0BATENLHOCTH
pacrnofoxenus npo6 na npodure. Ilepes BHChnaHHeM B CTakaH (CTynKy) Kaxpoft
caenytotiefi npoGHl BHYTPEHHOCTh CTAKaHa (CTYNKH), & TaKkKe CTajbHHE CTEPKHH
(MR TeCTHK) TUIATENbHO OYHLIAIOT OT OCTATKOB mpeawiayumieft npo6ul. OuucTKy cTa-
KaHOB BHINOVHAIT ¢ NMOMOIIBIO CTANBHHX epiieil, BpallaeMbiX 3/JeKTPOMOTODOM He-
Goab1Iof MOUIHOCTH HJIH NYTEM TPOAYBKH CHATMM BO3LYXOM.

§ 166. OcBo6oauBmMecs: OT NPO6 MEWIOMKY HOIKHBI GHTh TLIATENLHO OUHIIEHH
or ocTaTKkoB npo6 H nwaH, nopoGpaHH MO NOPAAKY HOMEPOB H nepepaHsl AJd
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NOBTOPHOr® HemosbsoBanua, [Tocie MATHKPAaTHOrO HCHOMBLSOBAHHA MEMIOUKH Heo6xo-
IHMO CTHpaTh, MCKJIOYas NPOGH C 3aBEOMO PYAHBIX Y4YaCTKOB, MEUIOYKH MH3-TOK
KOTODHX CTHpAIT cpasy. OTjenpHble NpHIIEAUHe B HEroAHOCTh MENIOUYKH Nepej
3ameHoff MX HOBEIMH INOX TeMH Ke NOPAAKOBHIMH HOMepaMH AOMXKHH OHTb YyHHY-
TOXEHDL.

§ 167. Ilocrynalomue Ha aganus wTydHEEe H 60po3a0BHE NPOGH NOJKHH NpPO-
XOZHTL 0OGpaGoTKY M COKpalleHHe 10 CIelHaJbHLIM TeXHOJOTHYECKHM CXeMaM, yTBep-
JKAeHHLIM HayalbHHKOM napTHH, OO6palorky Takux mpol He cJIeRyeT BHINOJHATbL B
MOMeNIeHHY, Iae INPOH3BoAsST o6paboTKy reoXxnHmuueckux npo6, BO H30eKaHHe <323~
paxeHusi» nocJefHHX. 3anpeuraeTcss NPHMEHEHHe XA 06paGOTKH eOXHMHYECKHX
npol cHT, CTYNOK H MEIOYKOB, KOTOPhle GLIIH HCMOJb30BaHH npH o6paGoTke M Xpa-
HeHHH WTYQHBIX H GOPO3NOBLIX NMPo6 HJIH HPHIOTORJEHHH 9TAJNOHOB.

§ 168, 3ameayomuii JaGopaTopHeli HJIM HavyaJbHHK napTHH (oTpsja) ob6sa3an
CHCTEMATHUECKH NPOH3BOAHTb KAYECTBEHHYI0 M KOJHUECTBEHHYIO NPOBepkH obpabo-
TaHHBIX Npo6, a TakXKe KOHTPOJHPOBATH COOTBETCTBHE BLIMOJHEHHHWX paloT NpHHA-
ThIM TEXHOJIOIHYECKHM CcXEeMaM.

§ 169. ITomemenne pacTHPOYHOTO I€Xa NOMKHO ObITh OOOPYAOBAHO NPHTOUIIO-
BHITSKHON BeHTHAANMel u ycrpofictBamn, ofecrmeuHBalOMMMH 3alHTY pabGoTalonlux
0T nbla. JlHua, NOCTOAHHO 3aHAThbie paGoTOH B PacTHPOYHOM Hexe, AOMKHHI exe-
FOAHO NPOXOZUTH NPOQHIAKTHUECKHE MEAHUHMHCKHA ocMOTP,

5. Anaiua npob

§ 170. ITpo6u, oToBpannble NPH JHTOXHMHYECKHX NOHCKAX NO BTOPHYHBIM Opeo-
JaM W NOTOKaM paccesiHus, NOJIeXKAT aHAJAH3Y Ha XHMHYECKHe 3JEMEHThHl, NepeueHb
KOTOPHIX 3aBHCHT OT re0JIOro-reoXHMHYecKHX ocofeHHOocre#dl M MeTa/UIOreHHH TeppH-
TODHH IIOMCKOB, Ha3HaueHHs M coAepxKaHug paGoT cOOTBETCTBYIOUlEH CTaAHH reoJo-
ropasBefouYHOrO Npolecca, a Takxe OoT TpeGOBaHHA K OnepaTHBHOCTH H SKOHOMHUHO-
CTH NOJYYeHHS HH(POPMAUNH,

[Mpn paGorax Ha 1 crazuum 3Toro npouecca, a Takxe ecjJu B NaHHOM pafione
JHTOXHMHYECKHEe NOHCKH IPON3BOAAT BrEpBHe, 06A3aTeNbHOMY ONpPENesICHHIO B IPO-
6ax CHeXTpaJbHBIM MeToZOM (cnocof0oM NPOCHIAKM) NOAJEKAT CAELYIOUIHe XHMH-
yeckHe 3JeMeHTH (B MOpsAKe HX aTOMHBIX HomepoB): Oepuaini, 6op, dochop,
THTaH, BaHaXHil, XpoM, MapraHel, KoGajbT, HUKeJb, MCAb, UHHK, MBHIUbSK, CTPOH-
UME, uHpKOHMl, HHOOHE, Moanbach, cepe6po, 0J0BO, cypbma, Gapufi, JaHTaH,
poan(paM, ceuHel, BucMyT, Kpome Toro, KaxAwil pas oco6o A0aKHA ObITH PACCMOT-
peHa 1e/secoo8pasHOCTL NPHMEHEeHHA CNeuMasbHbiX METOAHK aHanu3a Ha ¢Top, so-
Ji0TO, PTYTh, YpaH, JuThil, pyGunuil, Lesu#t, Kajauil, HaTpHA 1 HEKOTOpHe Apyrie
SJIEMEHTHI.

§ 171. IlepeueHb XHMHUECKHX 9JEMEHTOB, KOTOPHIE JOMKHH OBITh ONpeaeseHb
npy JHTOXHMHYECKHX TOHCKAX 1O BTOPHUHBIM OPeoJaM ¥ IOTOKAM pacCefHHs Ha
I cragum reosoropaseefiouHbix paloT, YTOUHSIOTCA B 3aBHCHMOCTH OT HMEIOMIHXCA
re0JIOTHUECKUX JaHHBIX H HOBEHIIHX reOXUMHYCCKHX Ope/CcTaBieHAl,

§ 172, Tlpn MATOXHUMH4YECKHX TMNOKCKAaX NO BTOPHYHBIM OpeoJiaM paccesHud Ha
MOACTAAUAX [HeTaJbHBIX INOHCKOB H IOHCKOBO-OLIEHOYHBIX PaGoT IepeyeHb XMMHUYe-
CKHX 9JeMCHTOB, NOAJEKAaIIIX OéﬂsaTeJ]bHOMy onpenec/ieliHo B npoéax, MOXeT
ObiTh H3MEHEH € YUEeTOM MeTasJIoreHHYecKHX ocobeHHocTell n3ayyaeMoit TeppHTOpHH
H IOJNYYEHHHIX Pe3yabTaTOB paboT npeAbAYLINX CTAnMi H NOAcTaiHil.

§ 173. HesaBucumo or Macmitaba HPOBOAHMBIX JIHTOSHMHYECKHX TNOHCKOB NO:
BTODHYHBIM OpeoJaM H NOTOKaM paccefHHA B HPo6ax, MOKa3aBIIHX AHOMAJbHO
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BLICOKHE COJEpIKaHHA TeX MJH HHBIX 5JIEMEHTOB-HHAHKATOPOB, AOJ/IKHO GLITH ONpesee-
HO cojJepaHHe PeAKHX H pacCesiHHBIX 3JIGMEHTOB, fBJISIOIHXCH XapakTePHHIMH CIYT-
HHKaMH 2THX METaJlJ10B.

§ 174. TpeGoBaHusl K Ka4yecTBy W ONpede/IeHHIO Pe3yJbTaTOB aHAJHTHUECKHX pa-
0ot nanoxensl B § 349—384 nacrosimeit HECTPYKIHY,

§ 175. Konrpoar H obecneyeHne TOYHOCTH paboT, a TakxKe OfpeldeleHHe IeOXH-
MHYECKOTO (POHA M MHHBHMAJBHO-aHOMAJbHHIX COJEPKAHHI JeMeHTOB-HHAUKATOPOB
JNOJIKHBl COOTBETCTBOBATH NPH NPOBEASHHH JHTOXMMHYECKHX IIOHCKOB IO BTOPHYHHIM
OpeoJiaM M NOTOKAM paccesiHHs TpeCOBaHHAM, H3JOXKEHHHIM B § 238--246 Hacrosamef
HHCTPYKILHHA,

6. Usobpaxenne pe3ynbTATOB

§ 176. PesynpraThl ananusa npo6 JHTOXHMHYECKHX NOHCKOB OTOGpaKaloTcsl Ha
KapTax H pasiuyHbix rpaduxax.

OcnoBy kaprorpadHpoBaHHsS COCTaBJASIOT TaK Ha3biBaeMbie IOSJEMEHTHHEE «pas-
HOCKH» De3yJbTaTOB aHAJH3a, COCTaBAfeMble 1O HHCIY DPYAHBIX 9JIEMEHTOB, onpene-
JABHIAXCS TpH aHaduae, as KaXAOro M3 OCHOBHHIX PYAHHIX 5/JEMEHTOB COCTaB-
J5eTca OTHeJbHAasi PasHOCKa, BTOPOCTENMEHHbe JIEMEHTH, B TOM UHC/E ONpejensieMbe
€ HEJOCTATOYHOH YYBCTBHTEJBHOCTBIO, COBMEIIAIOTCH B 4HcJe He Gosee Tpex. Oaua-
KO, KOrja NPEABIAYMWIMMH HJH ONBITHO-METOAMYECKHMMH TeOXUMHUECKAMH HCcJeno-
BaHHAMH JOKa3aHa GoJblmasi HHGOPMATUBHOCTH IOJHIJIEMEHTHHIX OPEOJIOB, MOXKHO
HayMHaTbh KapTorpadpupoBanue CpPa3y C NOCTPOEHHS KapT TaKHX OPEOoJIOB (MYJbTH-
MJMKAaTHBHLIX, MHOTOMEpHLIX TOJed H Jp.), a KapThi MOHO3JIEMEHTHHIX OpeoJIOoB
BHIIOJNHATL TOJMBKO B BHJAC BPE3OK A/1A TeX YYaCTKOB, Ile MOHO3JEMEHTHBIE OpCOJH
JAl0T JONONHATE/bHYIO HHbOpPMaLHIO, HeOGXOANMYIO IJf HHTepnpeTaunH aHoMaJsuil.

Ilpn nocTpoeHUH KakK MOHO3JEMEHTHHX, TAK H NOJHIJEMEHTHHIX KapT peKoMeH-
LYyeTcsi lpHMeHeHHe METONOB aBTOMATHYECKOTO KapTorpaduposanus Ha Gase co-
BpemenHbx OBM. Hapany ¢ atum asa orpanHueHHBIX nmo o6beMy MAacCHBOB JOMYycKa-
ercd oOpaGoTKa pe3yabTaTOB aHA/IH3a TIeOXUMHYECKHX Npol BpY4YHYI0 HIH Xe C
YACTHYNBIM TPHBJEYEHHEM METOAOB o6paborTkH Ha DBM.

Ha opuruHan xapTh-pasHOCKH HaHOCATCS MAapuUIPYTH BJIOJbL THAPOCETH WJIH
npsMoyroieHofi cety npoduaell JUTOXHMHYECKHX TIOHCKOB ¢ 0GO3HAueHHEM TOuYeK
npoGoor6opa (nuKeToB), yKazaHHeM HOMEHKJa1ypbl Tpaneuud (HasBaHHMs ydyacTka),
JuHeltHoro Maciitala MOHCKOB, HAHMEHOBAHHS OpraHu3auuM, npoussojusilied pabo-
TH, ¥ roja pa6or. C aToro OpHrHHAJN® H3TOTOBJSETCST HEOOGXOAMMOE UHCJIO CBETO-
KOMMil, HAa KOTOPHE TYWDLK (HJH UEpHHIAMH) BHHOCATCH COJAEPIKAHHA XHMHUYECKHX
3JIEMEHTOB B YAOGHBIX AJf 3Toro eauHuuax 10—n% ¢ ykasammeM Ha HHX CHMBOJA
3J€MEeHTa, BeJHYHHB, NPHHATOR 3a eIMHHUY, HOMepOB JabopaTOpPHHX XKYPHAJOB,
¥3 KOTOPHIX INPOH3BOXHIACL BBINHCKA AaHAJIM30B, JaTthl HX COCTaBJeRHs H IIpouHe
He0OXOAMMEIe CBENCHHUS,

Ha kaprax-pasHocKax BHITAIHBallHe JHHHN H30KOHUEHTPALMH NPOM3BOAHTCS MAT-
KHM KapaijauloM, PaCKpacKa pasHOCOK NPOHM3BOAMTBCS He Ao/ukHA. IIpn COBMeHIeHHH
la OZHOH DPA3HOCKE HECKOJIbKHX 3JIEMEHTOB KaXIOMY H3 HHX NpHCBaUBaercs CBoe
yC10BHOe 00603HauYeHHe,

Ipn pasdocke aHaAHM30B UHGPH COAEPKAHHA SIEMEHTOB JOJ/UKHB BHITHCHIBATH-
cA ToouepejHO CceBa M CHpPaBa OT JHHHH Npoduis, CcoAepXaHHs HHXKe mopora
YYBCTBUTEJIbHOCTH O0003HAYAIOTCA CHMBOJIOM <«—», OTCYTCTBHE NPOGH -~ 3HAKOM
«x», ¢ OOBACHEHHEM 3THX CHMBOJIOB B 3apaMoyHOM odopmaerun. Pe3yabTarsl Nos-
TOPHO-KOHTPOJILHOTO ONPOGOBAaHHN BBHIIHCHBAIOTCA DPAJAOM € TEPBHYHHMH JaHHBIMH

84



apyruM usetoM. OTcyTcTBHe KakoOfi-nn6o UHQPH HAX STHX CHMBOJOB OKOJIO TOUYKH,
o6o3naualomeii MecTo npo6oorfopa, ykasblBaeT, YTO pa3HOCKA aHAJH30B 3THX NPob
He NpoWsBoAMNach, I'oTOBafA KapTa-pasHOCKa MOANHCHIBAETCA HCIOJNHUTENEM.

Kapra-pasHocka CJAYXKHT OCHOBHBIM JOKYMEHTOM [Jf COCTaBjleHHS (OHOBHIX
BHIGOPOK, AJA KOJHYECTBEHHOH HHTEPnpeTaimHH aHOMasui, B TOM UHC/e C NpHMeHe-
suem DBM. KpoMe Toro, Takue KapThl HCHOJB3YIOTCH INPU OCMOTpe aHOMatuf Ha
MECTHOCTH, CJYIKaT A/ COCTAaBJeHHS OTYETHHIX KapT M T. I

§ 177. Pesyabrathl aHannsa npo6 no InoTokaMm paccesHHst H306paxaioTes B
BHJE KapT, Ha KOTODHIX IIOTOK pAacCesiHHA Ka)JOro sjeMeHTa H3o0paxKaioT B BHJAE
JHHHH, NapajenbHblXx OCH ONpoOOBaHHOrO pycJda. IJHHA JHHHH COOTBETCTBYET Npo-
TAXEHHOCTH NOTOKAa paccesiHud, a COJepKaHds sjJeMeHTa B NOTOKAaX paccesHHs ofo-
3HAYAIOTCH JIHHHAMH Pa3JHYHON TOJILHHEL.

§ 178. PesyabraTsl mIOWAAHbIX JIMTOXHMHYECKHX MOMCKOB IO BTOPHYHLIM Opeo-
Jam paccestHHsl H300parkaloT Ha reoJIOrHYeCKOH OCHOBe B BHAE H3OJHHHH M OTTEHSIOT
COOTBETCTBYIONIEH LITPHXOBKOIL.

§ 179. Ilpu BbluepuHMBAaHMH JHHHH PABHOTO COJepXaHHs (H3OKOHUEHTpauHH) py-
KOBOJACTBYIOTCS OGIUEH3BECTHLIMH NPABHJIAMH JHHEHHOH HHTEPNOJALYH, IPHUEM Y4YH-
THBAIOT reoJorHyeckoe crpoedne ydvactka. [IpM HeZocTaTOYHOM KOJHYeCTBE HMEIO-
IHUXCS J@HHBIX COOTBETCTBYIOIIHH OTPE3OK H3OJHHHH NPOBOAAT HYHKTHPOM.

B cooTBercTBHII ¢ NpaBHiaMH TOPHOHl reOMeTPHH NpaBHIbHO oOpaboTaHHas Kap-
Ta M30KOHLEHTpalHuii LOJ/DKHA OTpakaTh TOCMOACTBYIOLLEe NPOCTHPAHHE DYAHBIX 3a-
Jexxell M B3aHMOOTHOIIEHHE YIJOB HX NaJeHH ¢ peabedoM MeCTHOCTH, B TOH HJH
HHOH CTENeHH HCKAXKEeHHBIX nepeMelleHHSIMH OpeoJOB Ha CKJIOHAaX.

IIpn nocTpoeHHH KapT H3OKOHUEHTPALHMH 3JEMEHTOB PEKOMEHAYETCS TMpHMe-
HeHHe aBTOMaTHYeCKHX pacnevyatok Ha IBM. Kapry H3okoHueHTpauuii cocTaBafiioT
Ha OOMH HJH rpynny siemeHToB. C STHX MaTepHAJOB Ha reoJIOrHYECKYIO KapTy 3aTeM
HaHOCAT TOJbLKO H30JHHMM B OKOHuaTesJbHo orpaGoTaHHoM BapuanTe. B paspriBe
H3OJHHHA cJeayeT yKasaTb UH(PH NPHCBOEHHBIX MM 3HaueHuil (B 10-3 wm 10-2 %),
a B LEHTPAJbHBIX TOYKAX OpPEOJIOB — LMGbPHl MAaKCHMA/biblX COMepKaHHHA AaHHOrO
asementa, OGBIMHO M30JHHHSM TIPHCBAHBAIOT 3HAUEHHS! B reOMeTPHUYECKON mporpeccuH.
Bosee rycroe WITpHXOBaHHE TNIPH COCTaBJCHHH KapThl H3OKOHUEHTpPaUHH INPHMEHSIOT
Aast GoJiee BBHICOKHX KOHLEHTpaLHil 5J1eMEHTOB.

7. Unrepnperanus pe:yAbT4ATOB JHTOXHMHYECKHX MOHCKOB
Mo BTOPHYHBIM OPEOJaM K MOTOKAM paccessHHs

§ 180. OGbexToM WHTEPUpPETAUHH NpPH JHUTOXHMHYECKMX INOHCKAxX SIBASIOTCHA Teo-
XHMHYECKO® NoJie B 1eJOM M ero JoKandbHoie aHoManaud. [lyrem anasnusa nosmemernr-
HBIX H CBOJMBIX TCOXHMHYECKHX KapT, COCTABJIEHHBIX B COOTBETCTBHH C YyKas3auHsAMH
§ 176—179, ycraHaBiMBalOTSl OCOOGEHHOCTH TIeOXHMHYECKOTO IOJS, XapaKTepH3Yio-
HIHE TeOJIONHUECKYIO CTPYKTYPY, METaJIOTeHHI0 H JaHauladTH H3yuaeMoH TeppuTO-
pun, K uHcay TakuX MPH3HAKOB OTHOCATCA: H3MEHEHHC NapaMeTPCB IeOXHMHUYECKOro
¢oHa, 30HH PE3KIIX TPAJAHEHTOB WJIH H3MEHENHF a3UMyTa M3OJAHHHI TCOXHMIUCCKOID
NONY, 3aKOHOMEDHHIE H3MeHeHHs COOTHONIEHMHI MeXAY COAePXKAlUHAMH [BYX WJH
HECKOJbKHX XHMHYECKHX 3JIeMCHTOB H T. M. JInA BHABIeHHs STHX NPH3HAKOB Npo-
MSBOJAUTCH MaTeMarnyeckass o6paboTka HMeEIOWUXCH AAHHBIX, B TOM YHCJe ¢ MNpH-
meHeHHeM DBM, B yactHocTH pacueT Ko2pHUMENTOB KOPPEASUHH, MYJAbTHILIHKALHA
COJiep3KaHHA 3JIeMEeHTOB, pacueT APYrHX Mokasartenefi u oGolieHne xaHHBIX B dop-
me kapt Gosee Mmenkoro (o63opHoro) Macmirafa, B TOM 4YHC/Ae CO CHATHIM TOKpO-
BOM pHIXJHLIX o6pasoBaHnil, Ha ocHOBe conocraziieHHss NOJY4YeHHBIX MAAHHBIX C
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reoJIOrHUECKHMH, reodHsHuecKuMy, TOmorpadHYecKHMH MarepHajJaMH H NOJeBOro ne-
wHpHpoBaHua a3pOQOTOCHHMKOB BHOCATCA YTOYHEHHsI B CYLIECTBYIOIIHE KapThI M
GOpMYNHDYIOTCH KOHKPETHBEle BBHIBOAHI,

OcHoBHBI® TeOJIOTHYECKHE De3yJbTaThl JHTOXHMHUECKHX IIOHCKOB B KOH@YHOM
cueTe ONpeReJifIOTCS OUEHKON BhISIBJEHHBIX aHOMAJIHH.

§ 181. Kaxno#t anroxuMuyeckoft anomanuyu (Way) rpynne cOMHKEHHBIX OJRHOTHI-
HBIX AHOMaJUH, BHISIBJEHHEIX JNMTOXHMHYECKHM oOIpoGoBaHHeM pasiHuHOrO Maciutaba,
NPHCBAUBAGTCA MOPALKOBEI HOMep, IOJ KOTOPHM C yKasaHHeM HOMEHKJIaTYPHl COOT-
BeTCTBYOWIEl TpameUuH aHOMaJUfl PErMCTPHPYeTCA B Karajorax, Ha mnepdoxaprax,
ONHCHBaeTCs B IOJEBBIX KHIAKKAaX, FeoJIOTHYECKHX oTverax M ofo3Hauaercs Ha Kap-
rax. IlopsiakoBasi HyMepanus aHOMaJHil BejeTc B paMkKax Tpaneunft Mmacwrala
1:200000. Haubosnee KpPYNmHHIM H TeOJOrHYSCKH MePCHEKTHBHBIM AHOMAJHAM HJH
CBSI3AHHEIM € HBBECTHBIMH PYAONDPOABJNEHHAMH, a TAKXKE€ Y4YacTKaM JeTajbHHIX pa-
6or macmraba 1: 10000 n xpynmHee oOBHMHO NpHCBAHBA@TCH cOOGCTBeHHOe HasBaHHe,
yamle BCEro yiKe HMeloeecst, 3aMMCTBOBAHHOE M3 MECTHHIX reorpaduuecKHx Haume-
HOBAHHH, OTBeYalOllee IeOJOTHYECKHM M JaHAMA(THEIM OCOOeHHOCTAM yYacTKa, Me-
TOAUKE MCCHeNOoBaHHl M T, I L

§ 182. Uucso rumepreHHHIX JHTOXHMHYECKHX aHOMAaJHH, BHABJIAEMHX IIPH MOHC-
Kax B DYAHOM pafioHe A/ 3JEMEHTOB, ONIpENeNseMEIX ¢ AOKJMapkoBoft (miu Ginskoh
K Hel) UYBCTBHTEJBHOCTHIO aHa/iM3a, 8aBEIOMO H MHOTOKPATHO IPEBLILIAET HHCIO
BOBMOKHHIX IPOMBIULIEHHHIX MECTOPOXKIEHHN COOTBOTCTBYIOIIMX METANIOB, HMMel0s
LIUXCSA HAa NAHHOH TeppHTOPHH.

HauGosee «forarteiey, T. €. XapakTepH3YIOUHECS BHCOKHM COASPIKAHHEM METaM-
Ja H NPOTSIKCHHBIE JMHTOXMMHUECKHe aHOMalu# OOHYHO NpHBJEKAOT Hanboabluee
pHaManne. B To XKe BpeMsl U3BECTHO, UTO JaXke O4eHb KDYVIHOMY MECTODOKIEHHIO,
BCJIENICTBHE MECTHBIX PeOJIOrHUeCKHX M JaHAmadTHHX YCIOBAA MOXET COOTBETCTBO=
BaTh TOJLKO BechMa cjabasi reoxHMHuecKast aHoManaHd, DTo ONpenensier HeoGXOaM«
MOCTb HMHAMBHAYaJBHOTO MOJAXOAA K ONEHKe KaMIOH JHTOXMAMHUECKOR aHOMalHH o
HeIONYCTUMOCTL OTGPAKOBKH JI0Gof M3 HUX, 6€3 ee MOJEBOrO I'COJOTHYECKOTO OCMOT-
pa Ha MecTHOCTH. ['€0JIOTMYCCKHE, TeOXHMMHUECKHe, B TOM WUHCJe KOJHUeCTBEHHLIS,
NaupmwadTHEE W ODOYHE XAPAKTEPHCTHKH THMEPreHHEIX JHTOXHMHYECKHX aHOMannft,
BLITEKAIOUIHEe H3 KaMepaJbHOTO PaCCMOTPEHHS MMEIOIHXCA MATepHAJOB, CAYXKAT TOMbs
KO JISl YCTAHOBJICHHS OUEPENHOCTH HX TeOJOrHYECKOTO 0CMOTDA.

§ 183. Ouenka runepreHHLIX NHTOXUMHYECKHX aHOMAJMMA éyaraercs Hs Tpex Mo
C/e/IOBATENLHLIX Omepalii:

a) mpexBapuHTCJbHAs KJIACCH(DHKAUHA AHOMAJHH 1O THNAM H OXUAAEMON CTes
NeHH HX TEPCHEKTHBHOCTH C LENbI0 YCTANOBJIEGHHA OYEPEJHOCTH HX OCMOTpPa;

6) reoJOTMUECKHH OCMOTp AHOMAaJHA Ha MeCTHOCTH ¢ KOHTPOJBHO-AETaNu3alH-
OHHBIM TNIPOGOOTGOPOM;

B) OKOHUATeJbHAR OllEHKa aHOMAaNHH (aHOMAJBHOTO Y4YacTKa) MO CyMMe HMew-
muXcd AAHHEHX C NOJACYETOM NPOTHO3HBIX PECYPCOB MeTA&NIa M DeKOMEeHLALHSAMH [0
NPOH3BOACTRY AaikHefinx pabor Han ee obocHOBaHHAs OTOpPaKOBKa,

§ 184. Ilna npeppapHTeNLHON OLUEHKH BHSBJIEHHHX TIHMNEPreHHLIX JHTOXHMHYE-
CKHX aHOMAaJHH K YCTAHOBJEHHS .OUEPEAHOCTH HX OCMOTPA peIlalollee SHAYEHHE HMe-
€T aHaJiN3 TFeOJIOTHYECKHX H reodu3uyeckux AaHHbX, IlepsoouepesHomy reosoruue-
CKOMY OCMOTPY HOAJIEXAT AHOMAJHH, ABJIAIOIIHECS XAPAKTEPHLIMH NPeACTABHTENAMH

! HaspaHHsl, QTMEYAIOUIHE KaKHe-N1HOO HCTODHUECKHE COGLITHS HJH B 4YeCTb BHIZAIOIIHXCA
peaTeself, NPHUCBAHBAIOTCA TOJNBKO KPYNHBIM MNPOMBILASHHBIM MECTOPOXKACHHAM [O DENICHHIO
BBHIIECTORIIHX TEOJIOTHUECKHX opranusansuil.
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PA3JMYHLIX THNOB JHMTOXHMHUECKHX aHOMAJHfA, DasBUTHIX Ha JXauHON TEPPHTODHH.
TloMuMo reoJiorudeckHx M JanimadTHHX ocofeusocTedf, AJs YCTAHOBJIGHHS IPH3HA-
KOB CXOACTB& H DPasiHuH#l MeKJIy aHOMAJIMAME DACCMOTPEHHIO TOAJEKAT HX TIEOXH-
MHY€CKHEe CNEeKTPH, KO3(hQHIHEHTE 80HAJLHOCTH, OXHAAGMbII reHeTHYECKHH THII, ypo-
BeHb SPO3HOHHOTO CPesa KOPEHHOIo OpYACHEHHs, IJIOWaAHAS NPOAYKTHBHOCTb H T. M.

§ 185. TIpoAYKTHBHOCTb BBISIBJIGHHHIX IIOTOKOB DAcCCesHHSt DYAHHX 3JeMEeHTOB
BLiYHCAseTcs Mo dopmye

p;sz(C;— Cq’,)ly )

rae C; H C:b-—COOTBeTCTBeHHO Hajlpeunoe B naHHOll Touke W MecTHOe (OHOBO®
conepKanue MeTajna B aAMOBHH, a S,— niomwans GaccefiHa Aenyiauuu (BHAUMO-
ro BojocGopa) Aas JaHHOA TOUKM pycha, M2

IponyKTHBHOCTL IOTOKE DpACCEHHS BIOJb pPyoda B SOHE HEHOCPEACTBEHHOFO
NOCTYIJIGHH PYKHOrO MaTepHaja €O CKJOHA HeENPephIBHO BO3pacTaeT, & HHXe no
TEYEHHIO, B HUEaNbHOM CJIyuae, OCTAETCA IOCTOAHHOM, 3TO YCJIOBHe YLOBJETBODH-
TeJbHO cobiojaercs B pycaax pyuses [—I1I nopsakos, npH HaXOXAeHHH DPYAHBIX
00beKTOB B BEPXOBbAX MaJHX Pex H y BoAOpAa3AeoB. B sTOM ciydae sa BONHYHHY
NPOAYKTUBHOCTH  JAHHOTO  IIOTOKA  paccesiHHs  NPHHAMaerca ee ycToflunBoe
sHavueHHe,

p; = f (x) == const. )

Tlpn HAXO0XK/AEHHH DYAHHIX MECTOPOXIEHHA B CpeNHHX H HH)KHHX TEYeHHSX peK BHI-
COKHX MOPSAKOB YC/IOBHE MOCTOSHCTRBA p; Hapyumaerci ¥ TpadHK NPORYKTHBHOCTH
NOTOKA peccesnus, Npofiif yepe3 MaKCHMYM y HHKHelf (IO TeueHWI0) IpaHHLH Opy-
LeHeHHus, HepeAKo OHCTPO mnajaer 10 GOHOBHX SHaueHHH. IlpuunHOM sTOTO sAIBAA-
ercs peskoe npeobJajaHHe B cOCTABe onpolyeMblX OTJOXKeHHi Martepuana Gamxaft-
HIHX CKJOHOE, BCJEACTBHE 4Yero MECTHHIH aJuloBHH YXe He OTBeuaeT COCTa&BY IPH-
poauofi cpexnefi npoGe Bcero Gacceftna pemyaaimuu S..

§ 186. Ilpn moacuerax P; AJSi yCTPaHeHHs HEOJAHODOAHOCTEA pYCJOBHIX Ipo-
LeCCOB 32 BEJMUHHY COAEPKAHHA MeTaJna B RAHHOH TOUKE MOTOKA PAaCCesiHHs LeJe-
co00pasHO NPHHHMATH CKOJb3sllee CPEIHee M3 TPeX CMeXHHX Touek. Beauunmny S,
IAA JaHHON TOUKH clefyeT onpefejsTb o6MepoM Ha Kapre HJH IO aspodOTOCHHM-
kaMm. ITojacyeThl MPOAYKTHBHOCTH HOTOKOB PACCEAHMSl BeAYTCH TOJBKO AJS HHTEpBa-

JIoB C;c > C;='=C(;)-83, OHH (Oosiee HaJeXHH npu mare npoGoor6opa Ax ==(0,25—

0,2 kM. PesysnbTaThl BRUHCAeHH} AO/MKHBE OBTh H306paxieHH B BHJAe rpadHka p; =
= [ (¥) Bdosb pyclia npH ropuscHTAJNLHOM Macmtale 1 cM== Ax,

§ 187. O6myw mnpexBapuTeJbHYI0 OLUCHKY AHOMAJBHOIO YYacTKa, BHIABJEHHOrO
B pesyJabTaTe JHUTOXHMHUECKHX TOHCKOB IO IIOTOKAM DACCESIHHSA, ONPEAeNSeT HX CyM-
MapHas# IPOAYKTHBHOCTb

n
poﬁm bl 12] p;i (3)

a8 p;——ycroﬁanme 3HAUEHHA NPOAYKTHBHOCTEN OTAGNLHBIX NMOTOKOB PACCeSHHA 110
M CMeXHBIM PycJaM, APEHHPYIOIHMM AGHHHA yvacrok, M’ %. OueHKY HpOAYKTHBHO-

1 Bykpeunne 0GOSHAUEHHs NAPAMETPOB NOTOKOB DPACCOAHHA CHAGKAIOTCA SHAKOM SIUTPHX®
(Ch p'o ¢ n n).
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CTH LieslecoOGPasHQ BhipaXkaTh B TOHHax Meraiia aas caof 1 m (g’, 1/m). Dto mo-
CTHIETCA YMHOMKEHHeM BeJIHYHHB p’ Ha oObeMHyi0 Maccy amoBusi d, KOTOPYIO
AT NPOCTOTHI MPHHAMAIOT paBHOM 2,5 1/M%, W pgenendeM Ha 100 s nepexoga or
BECOBHIX NPONEHTOB K TOHHAM MeTasjla HJH

. U 2 1 &
Goom = Y Py d107° = ¥} py. 4
=1 =]

INonyuennsle uudph q;ﬁm Hesieco006pasHo HaANHCHBATL Ha paboyHX KapTax JIHTO-
XHMHUECKHX [OHCKOB B XKOHTYDe COOTBETCTBYIOUIHX aHOMaJbHBIX Y4Y4aCTKOB C mepe-
HeceHHEeM 3THX UM(p Ha oTyeTHble KapTol AJA YYacTKOB, PYAHAs NPHPOJA KOTODHX
NOATBEPM(IeHA I'eONOTHYECKHM OCMOTPOM. [IpH moHcKax To WOTOKaM paccesHus o6-
HapyXeHHe CJIeNbX MEeCTOPOMAeHUIl W PYAHBIX TeJ, BHIXOAAIMHUX Ha 3PO3HOHHYIO MO-
BEPXHOCTb TOJBKO CBOMMH HaAPYAHHIMH NEPBHUHEIMH OPeOJiaMH, He TapalTHPOBAHO H

noKasareJb qzﬁm AN HX OUCHKH CHAYXKHTb HE MOJKET.

§ 188. Tloxasareap mJIOUIAZHOK NPOAYKTHBHOCTH THNEPreHHHIX JHTOXHMHUe-
CKHX QHOMAJMHI, GhLISBJSIEMBIX NPH HA3EMHEIX HIH rAYOHHOBIX TOHCKAX MO BTOPHYHLIM
opeojaM paccesiHus, ¢ onpoOcBaHHeM COBPEMEHHBIX SJIOBHO-JEJIOBHAJBLEEIX 06paso-
BaHHH HMAH APEBHHX KOD BHIBETPHBAHHSA, OJHOBPEMEHHO YUHTLIBACT FEOMETPHYECKHE
pasMepH aHoMasaue (JJHHY, IUHDHHY) H CpeiHee COfepxaHHe B Hell Meramna. IDro
obecrnedHdBaeT npefBAPHTENBHYIO CPABHHTENbHYIO OLEHKY aHOMaJHH, HaxoAfAuHXCA
B CXOJIHBIX I'€OJIOrHYECKHX H JAaHAMWA(PTHO-reOXHMHUYECKHX YCJIOBHUSAX, B YACTHOCTH BTO-
PHYHBIX OCTATOYHBIX OPEOJIOB Paccesys, CBA3aHHBIX C OLHOTHNHLIM KODEHHLIM OpY-
aeHenneM. ITo A4aWHBIM JIHTOXIMHUECKHX MOHCKOB NpPH NpaBHALHON (NPsMOYro/bHOH)
cetH npoboorGopa MOACYET NMPOAYKTHBHOCTH aHOMaNHR Bejercs no dopmyse

N

\ Y

Xr=
rae Ax-—war npoGoorbopa no npodumo; I — paccrosHHe MexAy npoduaaMu, M;
N
Y C, — apndernueckas cymma coepmanmii meramna B kKourype C, > C, ans

x=1
nauHoi aHomannH, %; Cd,—mecmoe (oHoBoe colepxkaHue Merasna H N — yHC/IO

TOUEK, BOIIEAIINX B MOACUET,

Tpu nuroxMMuuecKHX HoHcKax Macuita6os 1:200 000—1 : 25 000 noacuern npo-
NYKTHBHOCTH OTAENbHEIX anoMaJni no d¢opmyse (5) momycrumul npu N3 10, npu
MaiabiXx N OHH LesiecooGpasHbl TNOCHe INOJYYeHHS Pe3yNbTaTOB KOHTPOJbHO-JETalH-
sayuonnoro npoSoorbopa (cm. § 202). Ilpm axTOXMMHYECKHX NOHMCKax Macmraba
1:10000 u xpynHee YHCAO TOMEK B KOHTYpe aHOMAJHH OGBLIMHO COCTABJIAET MHOTHE
JeCSATKH — MepBLle COTHH M UOACYET IVIOUIAAHON NMPOAYKTHBHOCTH [As KOJHYECTBEH«
HOW XaPaKTePHCTHKH BTODHUHBIX (OCTATOMHLIX, HAJIOXKEHHHIX) OPEOJIOB paccesHHs BO
BCEX CAyYasX ABISeTcs 00s3aTeJbHHM.

Tlpn kosnuecTBEHHON OlLleHKe OpYJAEHeHHS MO BTOPHYHBLIM Opeo/NaM pacCesHusl
npumeHeHHe dopmyan (5), OCHOBAHHO! HA MNOACHeTe MJOWAXHOA NPOAYKTHBHOCTH
OpeoJioB, B caydae Ae(IIOKIMOHHEIX SBJEHHA HaeT MCKAXKEHHHE De3YJbTaTh BeJes-
CTBHe 3aBHCHMOCTH DPa3MepoB 0peoJioB (HX NPOTAIKEHHOCTH RO YKJIOHY) OT IOJO-
JceHUS DYAHBIX Tel Ha CKJOHe, UTO ACJKHO OBITb YuTEHO NPH OLEeHKe aHOManaHil

§ 189. Ilogcuer nmowanioii npoaykTHBHOCTH aHomanu#t no Qopmyne (5) cie-
Lyer BECTH, HCIOJb3Ysl MO3JEMEHTHble KapTH-Da3HOCKH ¢ HHPDaMH COAepKaHHi Me-
Taana B npoGax, nocie nposeAeHHs JIHHMI H3OKOHNEHTPAUME, B KOHTYPC 3aMKHYTOH
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napyxuoft n3osmuunu C, > C,. TIpn HenmpaBwm.Hoft cetrn npoGoorGopa apudmeriue-
CKMH MOJiCUeT 3aTPYIHHTENeH W onpejenenue p’ cleAyeT BecTH myrem ofMepa c To-
MOLILIO MJIAHWMETPa mJomafefl MeXAy HIOJHHHSIMH, YMHOXEHHS HaAHeHHBIX BeJH-
YHH Ha CPEHCE TEOMETPHUECKOe COJEpIKaHHE MeTa/ja MeXAy H30JHHHAMH (32 BHI-
yetoM (JOHA) U NOCAeAYIOIEro CyMMHPOBAHHA ITHX NMpousbeleHuit. B oluiem caydae
STH NOJCYETH BeAyTcs no dopmyne

m ~
p= Y, A8,C,—S,Cy, (6)
i=1

rre  AS;=S;—S;,| —pacHocT mOWAfeH MEKLY COCEAHHAMH  HIOMHUHAMH;
i=VCtC£+l u C=Cy,, (mpn Sy, =0). Ilpu rayOHHHBIX JHTOXHMHYECKHX
noHcKax ROACYET MPOAYKTHBHOCTH BTOPHYHBIX OCTATOYHLIX (mOrpeGeHHEIX) OpeosoB
paccesiHus 1enecoofpazeH Ha HECKOJbKHX IOCTOSHHBIX YDOBHAX 2Z;, HHXe NpeAcTa-
BHTE/LHOI'O FOPH30HTA BIJIOTH A0 YPOBHA 3a00d CKBaXKHH, C NMOCJAEAYIOUIHM PAaCCMOT-

peHHem rpadukoB g, = f(z) u oueHkofi ycTOMYHBLIX 3HaueHHH p.

Ipa meaxomacmTablioM oB6O0GUIEHHH pe3yJbTATOB JIHTOXHMHYECKHX IOHCKOB IO
BTOPHYHBIM OpeoJlaM H TNOTOKaM paccesHHs NOACHETH NPOAYKTHBHOCTEA BeRyTCA
B npefenaXx (GHKCHPOBAHHBIX mJOWiajed, B COOTBeTCTBHH ¢ yKazauusamu § 184, 185
n 186.

§ 190. ITpoAYKTHBHOCT: JHTOXMMHYECKOrO NOTOKa paccesnus p’ B ofuiem cay-
Yae NPONOPUHOHAJIbHA HPOAYKTHBHOCTH BTOPHUHHIX OCTaTOYHHIX OPEOJIOB pacCesiHus
p’, PasBHTHIX B npejenax jaHHoro GaccefiHa jemyRauud. B csolwo ouepean npoayk-
THBIOCTb BTOPHYHOTO OCTATOMHOIO Opeosia pacCesHHA INPOIOPHHOHAMbHA NOKASaTEeNo
HPOAYKTHBHOCTH BHIXOJA OpYJeHEHHS Ha MNOBEPXHOCTh KOPEHHHWX IOPOA NMOA INOKPo-
BOM PHIXJHX ofpasopanuiil, Takum o6pasoM, MekAy YKa3aHHBIMH IHOKa3aTeJsMH
CYLIECTBYIOT CACAYIOLIHE NPOCThie 3aBHCHMOCTH:

p = kpp_-rg (7)
e k'p = k’kpp_T. (8)

e pp.r— MPOAYKTHBHOCTb KOPEHHOro OpYACHEHHS, M2 % K, k— MecTHHE K03(-
GHUHEHTH COOTBETCTBHS, 3MAYEHHS KOTOPHX MOryT OuiTh GoJiblle HJH MCHBIIS
€/LHHHILLL.

TIpoAyKTHBHOCTH BTOPHYMBLIX OPEOJIOB paccesHHA B PaBHOR Mepe LesecoolpasHo
BhIPaxKaTh B TOHHAX MeTayia BJs caosa B 1 M

g=2L =kq, . e

Tokasatenu NPOAYKTHBHOCTH BTOPHYHBIX JIMTOXHMHUYECKHX MOTOKOB H OpPeOJOB
paccesiHusl ¢’ ¥ ¢ I8 PasHBIX METaJJoB H pas/uMyHOro Macuitaba pyaonposBiieHHil
MOTYT XapaKTepPH30BaThCsl 3HAYEHHSIMH OT MEPBHIX KHJIOrPaMMOB A0 JECATKOB ThiCAY
TOHH MeTajia Ha 1 M yrayOku.

UncneHHble 3HAYeHHsi KO3(OHIUHEHTOB COOTBETCTBHA MeXJY NPOAYKTHBHOCTLIO
BTOPHYHEIX TOTOKOB U OPEOJIOB PacCesHHSI H PYAHBIX TeJ NPHMEHHTEJbHO K JAaHHOMY
PYAHOMY 3JeMEHTY, MJIaBHefilUNM THNAM OPYHAEHEHHS H MeCTHHIM JaHAwadTHO-reo-
XMMHYECKHM VCJAOBHAM JROJKHBI GHITH IOCTeNEHHO HalifeHnl M3 onbkta pabor B
e ettt

! Tlog NPOAYKTHBHOCTBIO BLIXOAA DYMHOTO Tena pp.r NOHHMAIOT DPOHRBEAECHHE €TO AJHHBL

Ha CPeAHIO BHAHMYIO MOIIHOCTL M CpeJHEeB3BEIIEHHO® COoAepKaHMe MeTaada B pyaax (T. e.
npousBefleHHe IJOL(aJH BBLIXOAA Ha CpelHee COAEpIKAHHE MeTajana), BKMOYAs €ro NepBHUHBIA
opeod.
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KonkpeTHOM pafione. C 3Tofl IeAbIO CiefyeT CHCTEMATHYECKH NPOH3BOAHTbL YHC/ICHHO®
conmocTaB/eHne NPOAYKTHBHOCTH XODOINO H3YYEHHHIX C [OBEPXHOCTH M PasBejaHHBIX
PYAHEIX TeJ H MeCTODOXKICHHA ¢ INPOAYKTHBHOCTAMH MX BTODHYHBIX OCTATOYHBIX
OpE€OJIOB pacCesiHHsl, a TaKXe NMPOAYKTHBHOCTEH IOTOKOB paccesHHs ¢ NPOAYKTHBHO«
CTAMH BTODHYHEIX ODEOJIOB paccesanHs, HafiieHHLIX B X OacceiiHax AeHyHaldH.

§ 191. Ceenennssi O YHCJHEHHHX SHaueHHAX KOY(QHIHEHTOB COOTBETCTBHR A’
MexJAy NPONYKTHBHOCTBIO NOTOKOB PacCesHHS H BTODHYHBIX ODEOJIOB DAcCCEsHHS elle
Hegocrarounsl, Hast sojora (W, BeposTHO, NJIaTHHH) BeJuunHa A’ HeycToiuuBa
H TPYAHO NOAAAETCs ONpeie/eHHIO, NJs 0JI0Ba, BOJb(ppama, BHCMYTa, HHOOHS B ax-
THBHO AEHYAMPYEMHX TIOpHbIX palouax rymuasolt somst &>>1,0, B Tex xke ycjo-
BHSIX JJIR CBHHUaZ, cepeGpa, ¢docdopa A m1,0, B oxkucauTeabHoH O0OCTAHOBKE IS
Menn, MoauGaena k'<1,0, pis ¢ropa obuuno 4#'<0,5 u 1. n. B apuasom kiaumare
3a cueT HCHapHTeJbHONl aKKyMmylsuux Aas ¢ocdopa, cTpoHuus, moinbaena, Gopa
BO3MOMHB 8HadeHHs k'>>1,0. B ryMHZHOM KJAHMaTe B YCIOBHAX 3a6oJOueHHBIX
pyceJ, sa cueT aKKYMYJSUHH Ha BOCCTAHOBHTENbHOM Gaphepe SHauenns k':>>1,0
BO3MOXM(HBI, HaNpuMep, AJs MoaHGACHa H ypaHa.

§ 192, Uncnenuele sHaueHus KosdhuiHenta cooTBeTCTBHA k21,0, XapakTepusy«
JOLLEr0 3aBHCHMOCTh MEXAY KoJHyecTBOM Meralna (B M %, B M? %, T/M) B KopeH-
HOM OpYZeHEHHH H B DA3BHTCM 3a €ro cYeT BTOPHUHOM (OCTATOYHOM) OpEOJ® DPags
CefHHs, /1 HEKOTOPHIX METaUIOB B IJIaBHeAIIMX THMAX JaHIWAa(pTOB AOCTATOUHO
H3yueHnl ¥ MOryT OHITb 38MMCTBOBAaHLI M3 JHTepaTypH. B ofuweMm cayuae, B rymui-
HOM KJHMaTe /i 97€MEeHTOB, INpefCcTaBJeHHLIX TAXKENHMH, YCTOHUMBHIMH B SOHe
BHIBETPHBAHMA NePBHYHHIMH M BTOPHUHBIMH MuHepanamu, £>1,0, s 3J1eMeHTOB,
06pasyiOlHX OTHOCHTEJBHO JIETKOPAaCTBOPHMBIE MHHEpaJbl, B TeX e YCJIOBHAX
k<1,0, B apuAHO# 30He A/ NEpBHIX 2 MaJO CTJHYAETCH OT eAMHMUBI, AJIf BTODHIX
k>1,0. B ropHmx pafioHax B YCJOBHSIX AKTHSHOH COBpeMeHHON AeHyZalHH pas/u-
qHA MEXAY HHAHBHAYaJbHHMH CBOHCTBAMH XHMHYECKHX 9JIEMEHTOB CTHPAIOTCH H BCe
sHayedusi k=1,0. B ycnoBuaAX BHIDOBHEHHOro penbeda H 3aMelJleHHON JeHYZRauHH,
B UACTHOCTH B JpPEBHHX KOpPax BLIBETPUBAHHS, BeJHYHHBI KO3(dHIHEHTAa COOTBET+
cTBHA NOrpeGeHHbIX OPeoJOB pPaccesHHs MOIYT JJIl pA3HEIX MeTaJIoB PesKo
pasninuareess — ot k<« 1,0 po £>1,0.

§ 193. OmnpeneneHHst YUCJEHHBIX 3HayeHMft 2= 1,0 it MeCTHHIX reoJorHye-
CKHX M JaHAWA(THHX YCHOBHHI MOJ/UKHE NPOBOAHTBCA B KaxKAOH OpPraHu3aluH, BeLy<
med MOMCKH MO BTOPHUHHIM OPEOJIaM PacCesHHS.

IMpocrefimiuym o6pasoM 5TH ONpejeseHNst NPOBOAATCA MYTeM INPOXOAKH CHelH-
aubHBIX JIMTOXHMHYECKHX Npodmiel BAOML pasBefOYHHIX KaHaB, BCKPHIBAIOIIMX
KOpEeHHOe OpYJeHeHHe, He3aBHCHMO OT €ro NPOMBIIEHHOrO HJH HENpPOMEILJICHHOrO
MmaciiTaba, BKIOUAS HaJPYAHEE NMePBHYHLIE OPEOJIH CJENbIX PYAHHIX TeJ.

IIpoGoorGop, o6paboTka ¥ aHanu3 mpoG MO TAKHM «HHTEPNPETALHOHHBLIM» MPO+
duAAM LOJIKHBl NPOBOAHTBCS MO CTARAAPTY, NMPHHATOMY IJIA JIHTOXHMHYECKHX MOHCe
KOB B JAHHOM paHOHe, UTo He HCK/MOUaeT OJHOBPEMEHHOIO INPOBENEHHA OIBITHO-
MeTofuuecknX pabotr ¢ mpoGoorGopoOM Ha pasJMUHHIX TIayOHHAX, paccesa npol Ha
¢pakuus ¥ NPHMEHeHHs CIEUHAJbHHIX MeTOoJ0B aHaau3a npol, MurepnperauroHHue
npoduIH NPOXOAATCS MO OJAHOMY HJM Jyulne no o6oHM 0OpTaM KaHaBH Ha PaccTos-
HuH 3—5 M oT Hee ¢ oTGopoM npof H3 NPUPOAHLIX, He BarpiA3HeHHHIX OTBaJaMH
9JIOBHO-AEMIOBHANBHEX 06pasosaHuii, o6pHO ¢ waroM 10 M, a NpH MOIIHOCTH DYA«
HbIX son OGosee 50 M —c warom 15—20 M. Ilpoduan oGoumu cBOHMH KOHLAMHU
AOJKHBI BHIXOAHTb 3a NpefeNnl KaHaBH, B JOOGOM cJayyae HX JJHHAa He NO/MKHA
6uith MeHbite 150200 m.
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Insa ouenxk# k MOAGYHTHBAIOTCS JIMAeHHH® NPOAYKTHBHOCTH KOPEHHOTro OpyAe-
Henust (M, ,, B M %) MO HaHHHIM XHMHYECKOTO U COEKTPAJLHOTO aHaJH30B GOpos-
NOBHX U JIHHEHHHX NPO6 Ha BCIO MOIIHOCTH PYAHOH SOHBI o GopMyne

M, =X LG, {10)

rie | ;— MJHHA HHTepBaja onpoGOBaHMA C COACpPKaHHeM MeTaina C; H BTOPHYHOIO
opeosa paccesHHA (TakXe B M %) N0 JIATOXHMHUECKOMY NPOGHMIO 1O dopMyle
n

MmAx 2 Cx—nCd, R (11)
x=x]
Ilo TUM AaHHHIM HAXOHSAT
M
k Ly ] 12
M, (12)

BTu onpeleneHHA k clefiyer crenath A OCHOBHBIX (IOJE3HBIX) KOMIIOHEHTOB OpY-
DeHeHHS H IJs JIOGBIX 9/1eMEHTOB-CIYTHHKOB, NPOABJSIONIMXCS BO BTOPHYHBIX Opeo-
nax paccesimus. ITockoneky ofmuHO HX cojepxanust B pyauoht some C; > Cy, mpu
nopcuerax no ¢opmyie (10) BuyuTaHHe (OHOBHIX COAEPKAHHUA He NPOHSBOLHTCA.

Jng uHTeprpeTaLHOHHHIX npodujedi BAOJL KaHaB, NPoRAEHHBIX APYrHMH opra-
HH3ALUAMH, DK OTCYTCTBHH CBEJleHHA O COAepKaHHIX B KOPEHHOM ODYIEHEHHH 9iie-
MEHTOB-CIIyTHHKOB CJIEAYeT IIPOBECTH NONOJHHTE/bHBIH CNEeKTpalbHBIf aHanus npob
0 KaHaBe NyTeM OTCHNKH HeoOGXOAHMOro KOJHYeCcTBA MaTepHaja Ha3 AYOIHKATOB
OpH HX HAJHMHH B apXHBe.

Mo neckombkuM (5—7 M Gosbure) onpefeteHHAM £ LA OLHOTHIHHIX YCaoBHi,
NpH uX YAOBNETBODPHTEJLHON CXOAMMOCTH, CJEAYeT BLIYHC/IHTL CpEJHee reoMeTpH-

~

YyecKkoe X H QUEHHTb ero AoBepHTeqbHhle npeleanl (ex1). HeoGxoaumo yumrThBaTh,
uro ofe BenuyHHH M H Mp..r npu ouneHke k no dopmyne (12) AZOMKHE OTBedaTh
aubo BHAHMOM, JMO0 HCTHHHOH MOIIHOCTH PYAHOH SOHH M BTOPHYHOTO Opeosa pac-
CesHHS, B MPOTHBHOM Cilyuae B OJHY M3 BeJHYHH CJeLyeT BBECTH COOTBETCTBYIOLIYIO
nonpaexy. Ecnu npoduas ofpasyer yron o< 90° ¢ asuMyTOM KaHaBhl, npoRizenHof
BKPECT TNPOCTHPAHMA DYIAHOH SOHH, HalifeHHHe sHaueHHs M cuefyeT HCNPaBHTH
nyTeM YMHOXEHHS Ha COS .

§ 194. ns BTOPHUYHBIX OCTATOYHHX OPEOJIOB PACCESIHHS, NPHYPOYEHHRIX K JH-
HeflHbIM PYAHBIM 30HAM C OTHOCHT@NLHO HOCTONHHBIM OPYJAEHEHHeM, B ORHOTHITHHIX
AanAwadrax HafilenHble sHAYEHNH k, OCHYHO YNOBJIETBODPHTENBHO CXOAATCA MEXAY
cofoft, ocraBasch B npefenax 2-—3-KpaTHHX KodeGamuifl. Ouenb peskue pacxoxpe-
HuSl MeXJY OTAeJbHBIMH Onpele]eHHsMH k; BAOJb Da3HHIX KaHas, 6e3 H3MeHeHHA
JaHAwadTHHX YCIOBHH, OOHAPYXKHBAIOTCA IPH YeTKOOOpAsHOM OpYAEHEHHH, C uYac-
THIM uepefOBaHNEM DasLyBOB H NepexXHMOB pPYyAHoA souw. Ilpmuusolt sroro sasis-
e1cs paccesiHHe PYAHBIX 9JIEMEHTOB IO NPOCTHPAHHIO TAKHX PYAHBIX 30H ¢ o6ora-
LieHHeM BTOPUYHHIX OpeoJIOB paccesinns B nepexuMax (k> 1,0) 1 oeauenuem
OpeoJIOB  paccesiHHsi Haj pasfypaMH OpyAeHeHHR (k<1,0). [Maa o6Hapyxenus
ABJEHHA TaKoro «GOKOBOIO® PACCEAHHS, HCKAXAIOWEr0 HCTHHHYIO BEJIHYHHY MECTHO-
ro Kos(pdHuHeHTa OCTATOYHOA NPOAYKTHBHOCTH OpPEOJIOB, HEOGXOAHMO HCCIENOBATDH
KOPPJISILHOHHYI0 SABHCHMOCTb MeXJy Bemumuudamu M, . # oTeedaowuMn umM
SHaueHHAMH k;. B cayuae crartucruyeckn sHaummofl (b Y%-H ypoBenb) orpuuares-

Holi xoppensiuun mexny Mp o n k; cpennee reomerphueckoe suauenne (k) me Gyzer
XapaKTepH30BaTh HCTHHHOE SHaueHse B, CYIECTBEHHO OTJIHYAsCh OT HEr0 B CTOPOHY
saBblleHHd, B oTHX yCcnoBusX mpu uHcie onpexencHuit k; Conee 6—7 emuncTBeHHOE
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3HaueHHe k., NN JAHHOTO nanpwadra cAeAyeT onpeaesaTh Kak 4acTioe oT jefe-
HUA CYMMBl BCeX JIHHEMHBIX NPOLYKTUBHOCTEH BTODHMHBIX ODEOJIOB paccesinus M,
Ha CyMMy TOrO iKe 4HC/Ia NPOAYKTHBHOCTeH KopeHHoro opyaexesus M, . mo dop-
MmyJie

[NoE

M,

Y (M)

i==1

i

kcp (13)

THe M - YHCJo CeyeHHuH, no KOTOPHIM BeaHchb noxcuerst M u Mp.r.
Jlna pynHBIX 30H H3OMeTpHueckKoil uaM ool cioxiofl HenpaBHJbHOH (opMbl
MeCTHOE 3HaUeHHe R, CIEAYeT OnpelesisTs Ho dpopmyJe
p
kcp... Pom (14)
[lpu orcyrcTBHH sameTHOro GOKOBOrO paccesHHs pasaunuus Mexay kexl u kg,
OOGEIMHO CTATHCTHYECKH HE3HAYHMBL.

§ 195. Jlnsg MHOrMX TreHeTHYECKHX THIIOB INPOMDIJIEHHHIX MeCTOPOXACHHI
LBETHBIX, PEAKHX M APATOLEHHBLIX MeTaJJIOB DasJHuNsA Meacly OKHCJIEHHBIMH PYAaMH
Ha BbIXOAaX (B KaHaBax) M NePBHUHBIMH pyAaMH Ha riyOHHe YacTO HeBEJHKH.
DT0 no3BoJsiET ONpeleNsiTh MeCTHOe 3HaueHHe KO3b@HiHeHTa COOTBETCTBHS IIPO-
LYKTHBHOCTH BTODHYHBIX OPEOJOB paccefiHHS B HEJIOM /Uil MECTOPOIKIGHHA, B TOM
yucae OpH ycrofuuBofi dopMe PyMHBIX Tea, COMOCTaBAAA IPOLYKTHBHOCTH OpeOJIOB
paccesinii ¢ HPOAVKTHBHOCTLIO KOPEHHOrO ODYJeHeHHs N0 HerayGoKHM pasBefou-
HBIM CKBaXKMHaM. B Tex cayyasx, Korja OTMEYaeTcsl CYLIeCTBEHHOe THIeprenHoe
nepepaciipefe/ieiie PyAHHX 9JeMEHTOB B BEDXHHX TFOPH3OHTAaX OpYJHelleHHdA, B uacT-
HOCTH Ha/IHY¥e 30H BTOPHYHOro CyJab(HAHOTO (menb, cepe6po), OKHCHOro (Meas,
ypaH), ocraTouHoro (30J10T0, MapraHel, GapHil) oboralieHHs, 30Hb BHILUIEJAUYHBaHHA
(Mean, ypaH) HJH De3KOro 3aKApPCTOBaHHS PYAHBIX BLIXOJOB, Heo0XOAUMO ofpene-
JSITh HECKOJBLKO MOTOPH3CHTHLIX 3Havenufi k. 13 Hux BaxHelllee 3HaueHHe HMmeer
BesiyliHa K03 (hHIHEHTA COOTBETCTBHA MEXAY NPOAYKTABHOCTLIO BTOPHYHOrO ope-
oJla paccessHusi H TeM FOPH3OHTOM OpyHelieHHS, B 30HE KOTOPOTO COCPEJOTOYEHH HJIH
OXHAAIOTCA OCHOBHbIE NPOMBILJIEHHBE 3amachl MeTraMia (valmie Bcero SOoHa mep-
BHUHBIX PYA).

§ 196. Hanexurele onpenelenus kod(ODHUKEHTa COOTBETCTBHS IPOAYKTHBHOCTH
OpeoJIOB PaccesiHus & BO3MOXHEI TOJBKO AJIS KOPEHHOrO OpyINeHeHns ¢ JuHefHbIMA
npoaykruHocTaME My o > (M, )y, nockoasky npu oueHb Maawx Mp -0 pesu-
yuHa M TOXIECTBEHHO CTPEMHTCH K HYJ/MIO W OLEHKa K CTaHOBUTCH HeOmpeleseHHOoH,
Tpe6osanna k (M, 1)y, B €BOIO O4Yepelh 3aBHCAT OT MECTHBIX SHaueHHH k, ysesu-
yusasch ¢ yOoiBaHneMm k. Haunmnas co ssawecunit £<0,05, caeayer cuurarb, 4TO
NPONOPIHOHAJbHAS 33BUCHMOCTD MEXKAY KOJNHYCCTBOM MeTa/ila BO BTOPHYHOM oOCTa-
TOYHOM OpeoJie paccestHus W B KODEHHOM OpyAeHeHHH Hapyulaercs H TakKo# pesko
ocnabieHHLR Opeos paccesiius NPHONHKAeTCs K THNY <«3aKPHITHIX®, He MPOSBJISIO-
uixesi Ha ropusonTe npeGoorGopa. BMecte ¢ Tem caenyerT crporo passHuaTth IpH-
Yillibt, MO KOTOPHIM IMPH HAJHYHH KOPEHHOTO OpyAeHeHHS BTODHYHBIE OCTATOMHHIN
opeoJ paccesiHusi He oOHapy/xHBaeTcs Ha RaHMOM TOPH3OHTE DHIXJHX o0pa3oBaHHi
Ju6o BCAEACTBHE BHIUEJAYHBAHHS PYRHOro siaeMeHta (2<1,0) wnan no mnpuumae
€ro pacCestBHA UPH MaJblx eeaHyuHax M, . ' MeCTHBIX snayenmnax k>1,0. B nep-
BOM CJ/lydae yMeCTHO paccMmorperb Bompoc o0 ysenuueHuu rayGuun npoGoorbopa,
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BO BTOpOM ciyuae (e3 H3MeHEHHs TeXHHKH PaGoT He rapaHTHpPOBalio OGHapyxXeHue
NOJOGHKX O06BEKTOB.

§ 197. B npaxTHKe JHTOXHMHYCCKHX IOHCKOB 1ieJiecoo6pa3HO passiHyaTbh cJoejy-
IOl XapaKTePHCTHKHM BTOPHYHBIX OCTATOUHBIX OPEOJIOB DPAacCesHHs, 3aBHCSUIHE OT
MECTHBIX CPEJXHHX 3HaueHHil & (taba. 6).

Ta6nauna 6
XapaKTepUCTHKH BTOPHYHBIX OCTATOUHBIX OPEOJIOB PAcCe IHUA
Hurepran cpen- Mopapox (nan
XapaKrepuctika opeosa HHX SHaueHu#H k & cpennee)
Q6oraieHHbIH 2,0—5,0 1,0
Hopmaneupiit 0,5—2,0 1,0
Ociia6neHnbiit 0,5—0,2 1,0
Pesko ocaa6nren Hbifl 0,2—0,05 1,0

Bropuunne opeosibl paccesHHsi CO SHaueHHAMH kcp>1,0 He XapakTepHbl Beue-
cTBHe OOlIel TeHAEHUMH X THMNEPreHHOMY BHIPaBHHBAHHMIO COLEPXKaHHA XHMHYECKHX
371IeMEeHTOB B FeOXHMHYECKOM MoJIe.

CoorBeTcTBHe NPOAYKTHBHOCTH BTOPHUHBIX OCTATOYHBIX OPEOJIOB PacCesHHs npo-
AYKTHBHOCTH KOPEHHOTO OpYyAeHeHHs sBAsercs (QyHIaMeHTAJbHBIM IMOJIOXKEHHEM
TEOPHH H MPAKTHKH JIMTOXHMHYeCKHX INOHcKoB. Ilpn 9rtoM uuc/leHHHE 3HaueHus
k=1,0 xapaKTepH3yIOT NOBefleHHe 3JeMeHTa-HHAHKATOPa B MECTHBHIX YCJOBHSX, OJHO-
BPEMEHHO OTpaXKasi ero HHAMBHAYaJbHBE XHMUJeCKHe CcBOIicTBa, MHHepajbHble (op-
Mbl HaXOXIEHHs M JanAwadTHO-reoXxHMHueckne ocobeHHOCTH ywactka pabor.

Koadpduunenrn coorsercrBus npogykTusHocTed (k) o6GbMHO HCNOAB3YeTCA AJS
OlLIEHKH BTOPHYHBIX OCTATOUHBIX OPEOJIOB pacCesiHNs.

§ 198. B sajmauy reoJlorH4ecKOro OCMOTPA THIIEPreHHEIX I€OXHMHYECKHX aHO:
MaJjuft Bcerfa BXOAHT pellleHHe IJIaBHOrO BONpPOCA: 3acCAyXHBaeT JH NaHHas aHOMa-
JHus jJaJbHefllero M3yYeHHs, ecsi Jia, TO KaKOBHl HKOJKHbI GLITh OGBEMBI, METOAHKA
H ouepeqHOCTb 6oJee AeTajbHbLIX paboT.

TloBTOPHO-KOHTPONBHEIN H AeTasM3alUHOHHBI npoGooTGop, KOTOPHI conposo-
XJaeT TeoJIOTHIECKHA OCMOTD JIHTOXHMHYECKHX aHoMaJjuit, B JoOOM caydae He
MOXeT Ha NepCneKTHBHBIX O0DbeKTax 3aMeHUTb Gosiee JAeTajbHHE PaGOTH CIEAYIO-
e craaud (MOACTaAuH) M 10JKeH GHITb MHHHMAJbHBIM Ha aHOMAJIMSX, NOAJExa-
wux or6pakoBke. ITosTomy 3aTpaThl BpeMeHH Ha OCMOTP OXHOH anomajuu (auo-
MaJbHOrO YYacTKa) He JOJUKHBI IIPEBHILATL ONHOrO-ABYX, PelKO Tpex pabouux
AHell reOXHMHKa, MpH OOLIEM uuCJe BCeX BHAOB oTOGpaHHBIX Npob He Gosee 50—100.

§ 199. Cpean runepreHHHX TreOXHMHYECKHX 8&HOMaJuil, BREpBHE BLIABAAEMDIX
OpH JIMTOXHMHYECKHX TOHCKAaX Ha KaKoA-1HGO TeppHTOPHH, CJedyeT BHASIATL Cle-
Aylomine riapHefiline Knacchl

A — pynuble aHOMaJinH — BTOPHYHLIE JIHTOXHMHYECKIIE NOTOKH M OPEOJH pacces-
HHSI KOPEHHOTO OpYJeHeHHs,;

b — Ge3spyaHble aHOMaJuH, B TOM YHCJAE <NOPOJHBlE», O6sA3aHHLE NOBHILEHHO-
My CpeAHEeMY COAePXKAHHIO PYAHOTO SJeMeHTa WJH HX TPyNnel B KaKoO#A-auGo mnerpo-
rpauyecKoli pasHOCTH H3BEpPXKEHHBIX NOPOJ HJH B ONpCAe/]eHHOM JIHTOJIOr0-CTpaTH-
rpaduuecKoM ropusoHTe OCaJOYHLIX TOJUl, a TaKXKe THIePreHHble aKKYMYJIALHHA
PYAHHX 3MeMEHTOB Ha pa3JHYHBIX reoXHMHYecKHX Oapbepax, He HMeIOllHe NPOMbIII-
JICHHLIX AHAJIOTOB;
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B — TexHOTCHHBIE 8HOMaJIHH, CBSI3AHHBIE C OTJONEHHAMH KYJLTYPHOrO CJ0d,
gaule BCErO INpPUYpPOUYEHHHE K HaceJeHHbBM MyHKTaM, K MecTaM COBPEMEHHOH WM
JpeBHe MOGLIYH, NEPeBO3KH U nepepaGOTKH PyA, B WACTHOCTH K MeCTaM JApeB-
HHX IJIABOK.

ITo wuMmerolWeMycsi MHOrOJETHEMY ONMTY BeNEHHS JIHTOXMMHUECKHX IHOHMCKOB
B pyausix pafionax CCCP abcomoTHOe GOMBIIMHCTBO OT OOLIEro YHc/a BHISIBJSEMBIX
rUNepreHHbX JHTOXHMHYECKHX AHOMAJIMA NPHHAMJIEXHT K KJIacCy PYIHBIX aHOMa-
JIMH, mojJIeKalHX COOTBETCTBYIOLIEH OLleHKe.

BespyaHble H TeXHOreHHBle aHOMaJHH JOJMMHE H300paKaTbCA HAa OTYETHHIX Kap-
TaX, OHH HOAJEXKAT y4ery M OT6pakoBKe B pesy/bTATE OCMOTPA Ha MECTHOCTH C YKa-
saHHeM MX IPHPOAH! B OTYETAX M KaTaJjorax,

BrijeJeHHe Kjacca «JOMHEIX aHOMAJHA» He PEKOMEHAYeTcs, MOCKOJBKY pealb-
HO CYIIECTBYIOILAS AHOMAJHS He MoxeT OHITb <«IOKHOM», AHoManuu, BHAE/NEHHHIG
B pesynbTaTe OMIHOOYHON HHTEPNpPETAUWH TIeOXHMHUECKHX MNAHHHX, [0 NpHIHHE
HEMpaBHALHHEX 0T60pa, O6PYGOTKH HIM aHajH3a npo6, AOMKHE HCKJIOMATLCA H3
yuyeTa ¥ HA Kaprax He usoépamaxorcx.

§ 200. T'eosornuecknii ocMOTP NOTOKOB pacCesiHHA PYAHLIX SJEMEHTOB [OJIKeH
HaYHHATBCS € OCMOTPa pYyC/la BOAOTOKA & HanGoMee BLICOKHMH (2HOMAJbLHLIMH)
colepKaHHAME MeTa/IoB M 8aTe€M paclpOCTPaHATECE Ha TNpHJeEraiolllie ropHbie
CKJIOHBI, BOJOpAasfe]H H CMeXHBle pycna. Il OPHEeHTHPOBKH Ha MECTHOCTH, aHa-
JM8a aHOMAaJNLHOIO MOJS H MOKYMEHTAIlMH KOHTPOJBHO-AeTaJHSaUHOHHOro npobooT-
OGopa 1npu OCMOTpe CJeAYeT HMETb: TOMOrPaduYECKYI0 H TeOJNOTHYECKYI0 KapThl
COOTBETCTBYIOIHX MaclTa60B, KOHTaKTHHE OTIEYaTKH &9POPOTOCHUMKOB, KOIHH
KapT-pasHOCOK coflep:Kanuil viaBHeAmMX I/ AaHHON aHOMAJMH DYAHHX SJeMEHTOB
(§ 176) u rpacdukn npoaykTHBHOCTEH nOTOKOB paccesHua (§ 185).

CiefyeT NMOMHHTH, YTO KOPEHHO® ODYNEHeHHE MOXHO BCTPeTHTh Ha OXHOM HJH
ofoHX TOPHBIX CKJOHAX, NPHJEralOllMX K HHTepBajsy Bospacralomedl NPOAYKTHBHO-
CTHl TOTOKA paccesHHss AO ee Mepexofa K IOCTOAHHHIM SHAYEHHSM HJM PE3KOro
y6uiBanua. Ecan nmociienHyue npoGH BBEPX NO TEUEHHIO XaPaKTEPH3YIOTCH aHOMAaJb-
HBIMH COZEPIKAHHSMH DYJHHIX 5JEMEHTOB, NONYTHO € OCMOTPOM KaMEHHOro Mare-
puana B pycie H oT60pOM IITY(pHHX NpPo6 H3 PYAHHX CBAJNOB CAEAYET MPOAOJIKHTD
onpoGoBaKue a/IOBHAJBLHO-IIPOJIOBHAJBHEKX OTJIOXKEHHA B CTOPOHY BepPXOBBEB DeK
1B cyxux pycea c¢ marom 200—250 M. Ecnn npoGel u3 panee onpoGOBaHHBIX pex
I—I1 nopsnxoB uMelOT (OHOBHE COAEPKAHHA MeTaJJIOB H AHOMAJLHHN HHTEPBAN
najaeT Ha HHXHee HJH cpenHee Teuenne pex III—IV mopsakos, neranusannoHHOMY
onpoGOBaHHIO TOAJEKAT CyXMe pycaa, JOXKGHHE CTOKA H OTJIOXEHHS MOJAHOMKHIA
CKJIOHOB N0 06ouM GOpTaM OCHOBHOTO pyclna.

TTocKoNbKY BBICOKAST NPOLYKTHBHOCTb [OTOKAa paccefHHs B paBHOH cTeneHH
MoxeT ObiTh cBAsaHa ¢ OoraThiM JIOKaJbHLIM OpyAeHeHHeM M GeldHOH paccesHHOH
MuHepaJusayuefl, passutofl Ha Gosbioft IVIOmaAH, B 3a4auy Ie0JOrHYECKOro OCMOT-
pa NPWICTAIOUINX TOPHHX CKIOHOB H BOLOPA3AeJOB BXOANT OOHAPYIKEHHE PYAHBIX
CBaJIOB H KODEHHBIX BBIXOZOB C BBICOKHMH (KOHAVIIHOHHBIMH) COJEp:KaHHSIMH MeTal-
JIOB, IJISi XapaKTePUCTHKH KOTODHIX AOJXKHH OTOHparbcs cOOpHBIE IITY(HHE, NYHK-
THPHHE, JOTKOBEE (IIIMXOBHE) HPOGH M ofpasuyn., C 3Tof e uejbio B pafioHe
TaKUX BBHIXOLOB CJEeAYeT IPOHSBOAHTh NpoBooT6Op H3 BMIOBHO-IAEMIOBHSI € LIArOM
25—50 M mo AByM-TPeM NPOQHJIAM, NepeceKaiollMM 30HY OXKMAAeMOro (Wi BhisiB-
JICHHOTO) OpYyIeHEeHHs.

§ 201. B npouecce reosiorHYECKOro OCMOTPA Y4acTKa BHIABJEHHHEX IOTOKOB pace
cesHHs, IpH ero 6JaronpuATHON OlleHKe, NOKHH OHTbL 0XapaKTePHSOBaHH MeHETHYE-
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CKHil THIl H YCJIOBHS 3aJieTaHHS OXHLAeMOTo OPyJAeHeHHs, pelleHH BOMDOCH O HOMEH-
giaatype Tpameun#t Macmrab6a 1150000 (1:25000), Ha koTophXx ueiaecoobpasna
NOCTAHOBKA JIHTOXHMHYECKHX IIOMCKOB IO BTOPHUHBIM OpeoJaM paccesiHHus, a Taxxe
o6 asumyre mnpoduied NOHCKOBOA CceTH H NEPBOOYEPEAHBIX YYACTKAX [ETANbHLIX
nouckoB, KaxABHK H3 9THX BONPOCOB, a TaKKe OTpHUATeJbHAR OLEHKA YydacTKa
JOMKHE OHTb IOAKpENJEHH TI'eOJIOTHYECKHMH HaGMIOJEHHAMH C SalHCiMH B noJe-
BOM KHH)KKE MCHOJHHTENS H COOTBETCTBYIOUIEM NpoGooTGOPOM, ¢ OTpaxeHHeM Bcex
OTHX AAaHHBIX Ha cxeMax Macmirtaba He mesbue ! 3 100 000.

Pesy/ibTaThl 8HaJaH3a OTOGPAHHBIX NPH OCMOTPe KOHTPOJILHO-AETaNH3AUHOHHBIX
npo6 B COBOKYRHOCTH C MEPBHYHBIMH JAHHBIMH H MAaTepHaJbl TeOJIOTHYECKHX Halbuo-
JAeHUR onpenessioT OUEHKY BHIABAEHHOrO o6beKTa, 0OOCHOBAHHYIO MOJACHETOM BOZMOXK-
HLIX [POTHO3HBIX PECypCOB MeTa/lla HJIH MOTHBHPOBaHHBIH OTKas OT uX NOAcuera.

§ 202. TeonornyeckH#i OCMOTP BTODHUHBIX OpPEOJIOB PACCESHHS, BBISIBJEHHBIX
JIETOXHMHUECKUMHK TouckaMu Macwraba [ ;50000 (! :25 000), mosKeH HaYHHATHCS
¢ TOYeK ¢ MaKCHMAJbHLIMH COHEPIKaHHUAMH DYAHHX olemeHroB (C...) u sarem
PacnpocTpaHaThCH B HANPABJEHHH YCTAHOBJEHHONO HIH OXKHAAeMOTo NPOCTHPaHHS
pyaHoft sonn. Ilpm ocMorpe HeoOXoAUMO HMeTb NpH cefe reoJIOTHYECKYIO H TONO-
rpaduueckylo kaprTe Oamxkafiiuux MacmTaloB, KOHTakTHLE OTHeaTky azpodoro-
CHHMKOB H KOIIHH KapT-Pa3HOCOK JJS IVIaBHEHIIHX PYAHHIX 3JEMEHTOB, 06pasyioiux
LaHHBIA opeos paccesiHHf. Pesko nopmuaercs S$GHEKTHBHOCTb OCMOTPA OPeOIOB
paccesiHisl Ha MECTHOCTH, €CJIH JOKYMeHTAlHs NepsuyHoro npo6oorbopa Benach Ha
KOHTAKTHHIX OTIeyaTKax aspooTOCHHMKOB. B sTOM cilydae HeNOCPEACTBCHHO
¥y OHKEeTOB Ha CHUMKaX (MAH Ha Hx OOGODPOTHOR CTOpOHE Yy COOTBETCTBYIOUIMX
NnpoKosoB) yaofHo BsapaHee BHINHCATL ILH(PH AaHOMAaJbHBIX COAEPMKEHHA ABYX-
TpeX IJaBHBIX PYAHBIX SJeMeHTOB. IIpH reoJIOrHYeCKOM OCMOTPe OpCOJIOB pacces-
HHA HeOOXOAMMO YYHTHIBATH AAHHHE reodHsHuecknx M asporpaMMa-crneKTPajbHbIX
CHEMOK.

§ 203. B ropuux pafioHax co WeGeHHCTHIM H rpyGoo6JOMOUHBIM TOKPOBOM SJIO-
BHO-IEMIOBHANLHEIX oGpasoBanuil reonmornmyecknft ocmorp Ttoukn C .. M npuseraio-
wero orpeska npoduas +£0,54x uame Bcero NPHBOAMT K OGHAPyMKEHHIO PYRHBIX
CBaJIOB, H3MEHEHHHIX OKOJIOPYAHEIX IOPOJA, CTapHX TOPHBEIX BHPaGOTOK H APYrux
NPH3HAKOB, MOATBEPIKAAIOIAX PYAHYIO NPHPOLY 2HOMAJMH HJAH YTOUHSIOMMMX Xapak-
TEPUCTHKY ODVZEHeHHs, eCiH ero Hajnuue yxe OblJIO YCTaHOBJIEHO Ha npeawiaylielt
craaun paGoT. Ilo XapakrTepy pyAHBIX 067OMKOB OGNErdaioTCS IOMCKH KODEHHHIX
BHIXOJIOB DYA M YCTAHABJMBAETCH THI BLIABJEHHOrO OpyAeHeHus, B npouecce ocmor-
Pa OCTATOYHMBIX OPEOJIOB DACCeSHHMA s AMATHOCTHKH DYAHBIX MHHEDPAJOB ClielyeTr
NPHMEHATD NoJieBble MHKPOXHMHYecKHe peakuun (manpumep, ¢ HNO; u Kl na caunen),
a TakXe TMOJeBble DEHTreHOPaAUCMETPHUECKHe aHAJN3aTOPH, [AMMA-CIEKTPOMETPHI,
GepuanoMeTphl, NOBHINAIONIHE 3QHEKTUBHOCTD I'e0/IOTHYECKHX HAG/MIONEHHA H OLEHOK.
ITpn manoM xonmwectBe OGIOMOYHOrO MaTepHajia NPH OCMOTPE BTOPHUHHIX OPEONOB
paccesiHust OJIOBOPYAHBIX, 30JOTOPYRHBLIX, @ BO MHOFHX CJAy4asX H APYTHX THIOB
pyaonposeieHufl nenrecoo6pasHo NPOBOAHTL JIOTKOBOE ONPOGOBAHHE JJIOBHO-LCIO-
BHA nyTeM NpoMuIBKH 4—6 Kr Menkosema ua Ttoukn C ... B pesyabrarte eme ao
HOJIyYCHHs] IUIJHXAa B NPOMEITOR IOpoje YAAeTcs YCTAHOBHTb PYAHHE H IKHJbHbE
00JOMKYH, NPHMAa3KH PYAHHX MHHEpPaNOB M OKOJIOPYAHOH3MEHEHHEe NOPOALI, Xapak-
TepH3yIOllHe BHIABJIEGHHOE OpyAcHeHMe, C 9TOf 1Ke LEJbIO B TOPHO-TAGXKHLIX paii-
OHAX OCMOTPY NMOAJIEXKAT TAK Ha3HIBAEMble HCKOPH (BBLIBOPOTHI IOBAaJIEHHHIX XeDEBLEB),
8 B CTEMHBIX pafioHax —— BEIGPOCH 3€MJIEPOIOIHX MKHBOTHBIX (CYPUHHBI),
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Jlas yTOUHEHHS KOHTYPOB ODPEOJIOB PacCesiis, MONOXKEHHS TOYeK € MaKCUMAaJlb-
HHIMH COOEPKaHUSAMH PYJHBIX SJEMEHTOB B 3JIOBHO-AENIOBHH H KOJHYECTBEHHBIX
NOACUETOB B Hpollecce OCMOTpPA CJAeAyeT NPOH3BOAHTL AeTajH3aiHOHHHN npobBoordop
nyTeM HPOXOJKHM IPOMEXYTOYHBIX INpodujedl u noeTopeHus npoduieli ocHoBHOH
CeTH JHTOXHMHUECKHX NOHCKOB ¢ 6oJiee 4YacTBIM WJIH TeM e laroM. [\nd HayueHus
TEOXHMHYECKOro CMeKTpa BBIABJIEHHOrO OPYASHEHHS M YTOYHGHHS €ro THIA H3 DYAHBIX
CBAaJOB H KOPEHHBIX BHIXOAOB, @ TaKXe H3 OTBAaJOB CTAPBIX T'OPHHIX BHIPAaGOTOK
NPOH3BOAHTCA O0TGOp COOPHBIX IWITYQHBIX, NYHKTHPHHIX H GOpo3ZoBHIX mpo6 U
o6pasuoB.

§ 204. B 3axkpHITHX PYAHHIX pafloHaX C YeXJIOM JaJbHENPHHOCHBIX (aJJIOXTOM-
IKX) OTJOXKEHHH BHIABJEHHHIE HA3EMHBIMH JIHTOXHMHYECKHMH IIOHCKAMH BTOpHYHEBIE
OpeoJnl paccesiHNA TpHNAAJIeXaT K THHY HAJOXKEHHBIX M, 4alle BCero, X Ppaspany
Becbma caalblx  aHoMaJgui. ,IlaHHbIe JHTOXHMHUYECKHX [OIICKOB B 3THX YCJIOBHSX
00bluHO NpeAcTaBisAlOTes B (OPMC KapT pasiHYHBIX TEOXHMHYECKHX NoxasaTeset,
o0eciIeUHBAIOWNX YCHACHHE KOHTPACTHOCTH cJalbix aHOMaJHl, Hanpumep B BHAE
KapT PC3y/NbTATOB aHa/insa Ha cyMMmy Metamios (EMe), MyJbTHONHKALUY H CIVIAXKH-
BauHs NMEPBHUHBIX JAaHHHIX H T. A. IIpH noseBoM ocMOTpe 9THX aHOMaJHi{, B ROMOJ-
HeHue K OOHIYHOMY KOMILIEKCY MaTepHasoB, CJeZyeT MMeTb npu cefe KONHU TAKHX
CTCHHAJNBHEIX TEOXHMHYECKHX KapT B ¢opme nudpPOBHX <«DPa3HOCOK» M Kapry H30-
naxuT (paBHBIX MOLIHOCTeH) AJWIOXTOHHHIX OTJOXeHHH, OCMOTD HaNOXeHHHX Opeo-
JIOB CJeAyeT HAYHHATh C TOYEK, XAPAKTeDH3YEeMbIX MAKCHMAaJbHBIMH SHAYCHHSIMH
anoManuud, B 3ajauy reosIOTHYECKOr0 OCMOTPA THNEPreHHBIX JIHTOXHMHUYECKUX
aHoMaJuit, NPeANoNOKUTENBHO OTHOCHMBIX K THIY HAJIOXKEHHBIX OpPeOoJIOB paccesHus,
BXOJUT TIOAPOOHAA OlEHKA MECTHHIX JaHIadTHBHIX YC/IOBHH, HCKIIOYAIOMIMX HX INpPH-
HAJJIEXKHOCTh K KJaccy 0e3spyAHBIX aHOMaJui — BTOPHYHHIX HEMPOMBILIJICHHBIX aKKy-
Myasiuuil Ha reoxuMmHuecknx Oappepax HJAH TexXHOTeHHHX oOpasoBauuii. Hesasucumo
OT peLIEHHs 3TOrO BONPOCA peasibHOCTh BHISIBJIGHHOH aHOMaJ/uH Jo/KHa ObiTh NOA-
TBEPZKACHA MOBTOPHO-KOHTPOJLHBIM 1po6ooT6OpOM MO OCHOBHONM NOHMCKOBOH ceTH,
4 OpM  TJOJOXKHTEJbLHON OlleHKe AHOMAJHH — C  ABYXKPATHHIM CrYLIEHHEM CeTH
npo6ootGopa.

B cayuae nosoxuTeNbHO{I OLEHKH BTOPHYHOrO HAJIOXKEHHOrO OpeoJa PaccesHHs
B pe3yJabTaTe ero OCMOTpa AOJKeH OHTb COCTaBJeH NPOEKT DPasMEIUEHHS Tpex —
nary npoguieit rayGHHHBIX JHTOXHMHMYECKHX IOHCKOB C PACCTOSHHEM MeEXKAY HUMH
500—250 M mo 5—7 cxBaxuH Ha KaxJaoMm npotuie ¢ marom 50-—100 M. Ilpu cpas-
HMTCJBHOM OLEHKE HaJOXKEHHBIX OPeoJIOB pAaccessHHS! B ORHOTHIHHIX I'€0JOrHYECKHX
u JaHAmadTHHIX YCJAOBHAX, HApPAAY C APYTHMH NDH3HAKAMH, NpPEANOYTEHHE CJEAYyeT
OTAABaTh AHOMAJIHSIM C MaKCHMAJbHOH BeJHYHHOH SMIMPHUECKOro MOKasartens <«IpH-
Bejennoll npoaykTusHoctH» W=ph, rie p— niomaaHas NPOAYKTHBHOCTh HAJIOXKEH-
HOro OpeoJia paccesiHHsl B €AMHHUAX reOXHMHYECKOro NokasaTteds (HanmpHmep, MyJb-
THIJIKKATHBHOIO), # — MOHIHOCTb aJVIOXTOHHBIX OTJIOMKEHHH,

§ 205. Ecam ocMOTp THOEPreHHONH JHTOXHMMHYECKON aHOMAJIHH Ha MECTHOCTH
He jaeT SICHBIX TEOJOTHUECKHX pe3yabTaTOB M JaHHbIe CHEKTPalbHOTO aHaaHsa
0 BGLICOKOM COMEPXAHHH PYXHBIX 3JIEMEHTOB B INpo0ax BHLI3HIBAIOT HEAOBEpHe, IO
npopumo (MapuwipyTy) ¢ aHOMaJbHBIMH COAEP:KAHHAMH MeTajla CJeAyeT IPOBEeCTH
NoBTOPHBIA NpoGbOT6OP € WaroM, paBHEIM !/; nepBoHavafbLHOTO.

§ 206. Ecau npu nocelleHHH paiioHa BHISIBJCHHON runeprenHofl aHoManauH Begen-
CTBHE NJOXOH COXPAaHHOCTH NHKETOB He YAAeTCH YCTAHOBHTb € HeOOXOAUMOH TOYHO-
CTBIO TOJIOMEHHe aHOMaJnH X Todek Cp .. Ha MECTHOCTH, & reoJIOTHHECKHH OCMOTp
He NPHBOAHT K OGHApYXCHHIO 30HBI ODYNEHEHUs, CJEAYeT NPOBECTH HOBTOpHBIE
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JIHTOXHMHYECKHE TOHCKH N0 TPeM — NMATH NPOPHIAM C LEeJbl0 BOCCTAHOBJEHHT
MECTONOJIOKeH s Takoll aHoMmajnH. ITnkernl DOBTOPHOH CETH, HMes NpPEKHIO HyMe-
pauuIo, KONKHB cCHaGXKaTbCs yYKa3aHHeM roaa paGor.

IMocne mcmoJHeHHst aHAAH3a NPOG NOBTOPHLIX MOMCKOB OCMOTP AAHHO{ aHOMaJIHH
CAeAyeT HauMHaTh ¢ Toyek Cp.,. ¥ BecTH corjacHo ykasanuam § 202—204,

§ 207. B reosoruueckd caa6o H3yueHHBIXx PYAHBIX pafioHax HaWOGOJbLIME HHTe-
pec MOTYT NPCACTaBAATL BeCbMa NPOTAXKEHHble W OOraThle BTOPHYHBIE OCTATOUHBIE
OpEOJIbl  pacCesiHusi, NOJHOCTbIO OKOHTYPEHHbe 10 NPOCTHPAHHIO NPOPUIAMH JIHTO-
XHMHYECKHX MoHCcKOB, CPaBHHTENbHYIO OLCHKY TAKHX OCTATOUHLIX OPEOJIOB pacCesHus
MOXKET ONpeAetATb BCAHYHHA HX RVIOIALHOA NPOAYKTHBHOCTH ¢ 0O6A3aTeNLHLIM
yu4eToM MecTHoro Kosbbuuuesra coorBercrBus (R), THNAa OPyAeHCHHA H  YDOBlis
€ro 3PO3UOHHOrO Ccpe3a.

B oTHOCHTE/bHO XODOILO H3YYeHHBIX PYAHBIX pafioHax M Ha NOCAeAYOLLHX cTa-
JAHAX JIHTOXMMHYECKHX IOHCKOB OTKDHITHE HOBWX IPOMBILLIEHHBIX MECTOPOXKAeHNH
no HX BecbMa SPKHM OpeoJlaM paccesiHs CTaHOBHTCA MeHee BepoOSITHHIM. B 9rux
yoaoBHAx ocoboe BHHMaHKe LOJKHB IPHBJIeKaTh Gosee ciafhle OCTATOYHLIC OPEOJILI
paccesinusi, (uKCHpyOllHe clenoe H c1alo SPOAHPOBaHHOE OpYyAEHEHHe, a TaKkKe
HHAMKATOPH norpe6eHHoro 0pyAeHeHHsi — HaNOMeHHbIe 0peobl,

CoOTBeTCTBEHHO 3TOMY B DesyJbTaTe reoJIOrHYECKOre OCMOTPa THIEPreHHbIX JH-
TOXHMHYECKHX aHOMaJHi — BTODHUYHBIX OPEOJIOB PpAacCestHHA KOPEHHOro OpYAeHeHH:
JOJMHB! OBITH pelleHHl CJeAYIOUIHE TPH OCHOBHBIE BONPOCA.

I. Jomxen GuiTh ycTaHOBJEH MOpPQOreHeTHUECKHil THI BTOPHYHOro opeosa pac-
CesIHMSI:

a) OCTATOYHBI, MOJHOCTBIO OTKPHITHIH HJIM C OrpaHUYEHHBIMH MEPepbiBAMH, B
KOTOPBIX OpeoJl NEePEeXOAHT B NOrpeGeHHOE COCTOSIHHE, HE CO3AAIOLHMH 3aTpyAHeHHi
I8 HAJEXKHOH OLEHKH ero NMOJiHOH IVIOWAAHON NPOAYKTHBHOCTH;

6) ocraTouHblil, YaCTHYHO OTKPHITHI, Ha OAHOM wWau o6onx duianrax mnepexo-
Asiui MO NPOCTHPAHUIO B norpeGeHHOe COCTOsIHHE, JJISI OLEHKH KOTOpOro Heobxo-
JHMO €ro OKOHTYPHBaHue MYOHHHBIMH JIHTOXHMHYECKHMH MOHCKAMH;

B) HAJIOMKCHHBI OpCOJl PacCesiHH,

H. Ho/xen ObITH BBISIBAEH THN OGHAPYKEHHOTO (WJIH OXHAAEMOrO) KOPEHHO-
ro OpyAeHEHHs,, K KOTOPOMY NpHypoueH AaHHbLIH OpPeos paccesiHua; IPH ITOM Heod-
XO/MMO OTMETHTh!

a) NpUHALJICKHOCTh OPYREHEHHsl K BaXKHEMIHM NPOMBIIJIEHHO-TFeHETHYECKHM
THIAM,

6) HeGMAaroNpHATHLIA THI OPYJAEHEHHS, /1 KOTOPOrO NPOMBILLICHHbE MacIiTa-

Obl e XapaKTepPHbL

[Ips 9TOM peub He HAET O peWEHHH CHOPHBIX BOMPOCOB CeHE3HCA TeX HJH
HHBLIX THUIOB MECTOPOXKJeHHH, a To/sKO 06 OTHeCeHHH BLIABJIEHNOrO OPYAEHEHHS MO
CyMMe TeOJIOTHYeCKHX W TEOXHMHYECKHX AAHHBIX 1O AHA/NOTHH K H3BECTHBIM THNaM,
HanpuMep, BTOPHUYHEL OpeoJ PaccefiHNs MeAHu HPHYpOUeH -K OpPYAeHEHHIO THIa Me-
JAMCTHIX TecuaHHKoB (6JaronpHATHHIL), THHNA MeAHO-NOPOUPOBHX pya (Gaaronpust-
HbIfl), KBapUeBO-XKHABHOIO THIA (HeGJaronmpHATHHIA) W T. I

III. Jomxen OHITb oOLeHEH OXHZaeMBlit Macuitad OpyAeHeHHs, MOAYHHEHHbI,
HaupuMep, AecATHYHOH KaaccuuKaumm MecTopoxAeHuli mo xpymuocTH. [lpu 3TOM
HeoGXOAUMO BBIASMHTD:

a) rpynia o6beKToB NPeANoJOKHTENBLHO KPYTHOro U cpejiero macuitaba, na KoTo-
pHIX MPOH3BOACTBO paboT cieayroulefi cTafHU PEKOMEHAYETCs B NePBYyIo OYEp e A b.
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B sty rpynny, B 4acTHOCTH, AOMXKHbl BXOAHUTb HAJIOXEHHBIE OPEOJIbI PacCesHud,
JAs KOTOPHIX 3apaHee AONYCKaercs CBA3b C NOrpeGeHHBIMH MeCTOPOXXAEHHSIMU NpeA-
NOJIOXKHUTENbHO KPYMHOro H cpefnero Macumrabos;

6) Menkue oGheKTh, HAa KOTOPHX paloTH cieayiolledl CTajuy PaKOMEHAYIOTCA
BOBTOpYOOYepeb H B OrpaHHiIeHHOM 00nheMe;

B) HeMpOMHIUJEHHBIE PYAONPOSARBJIEHHS, NOAJCKalLHEe OTGPaKoBKe.

Kaxanlit H3 3THX BONMPOCOB NOJKEH HaHTH OTpa)ceHHe B MOJIEBHIX 3amlicix #
3aPHCOBKAX INIPH TI'COJIOFHYECKOM OCMOTpPE OPEeOJIOB paccesiHHA Ha MECTHOCTH, AOJIKEH
OHTh MOAKpensieH JaHAWAa(THO-TeOXHMHYECKHMH HaGMI0ACHUSIMH, aHAJH30M KOHT-
POJILHO-ZeTaJH3a1HOHEBIX, COOPHBIX IUTY(HEX H APOYHX NMPOG H COOTBETCTBYIOLIMMH
pacueramy. B 4YacTHOCTH, YTOYHEHHIO H OLeHKe MOJJEXAT: B CBeTe JaHAWADTHHIX
HabmoaeHnii -— MecTHHe 3Havenns kKosddumHenta cootsercTBH £=1,0; ¢ yuerom
JaHHBIX KOHTPOJbHO-AETa/JH3alHOHHOro NpoGooT6opa — BeNHYHHB HOJAHOH NPOAYK-
THBHOCTH Opeo/IoB paccesinst (P, §) H KOpeHHOro opyaeHenusi (ppq.  ¢p.); 1O
JaHHBM ONPOGOBaHHA PYA — TCOXHMHYCCKHH CHEKTP M OXKIXAeMblil YPOBeHb 9PO3HOH-
HOro Cpesa OpyleHeHus B MeTPHKE OJHOTHIHNIOTO 9TaJOHHOTO MECTOPOKACHHA
(cm. § 210 u 213). ITo pesyabraTam OCMOTpPa AOJXKHH ObITb COCTABJEHH Ha TNa30-
MepHo#i ocHoBe B MacwitaGe | : 10 000 reosnornyeckas M npH HcoGXOAHMOCTH Janj-
wahTHO-reOXHMHUYCCKast CXCMbl YYaCTKOB C yKaszahueM npodu/ell OCHOBHBLIX H KOHT-
POabLHO-AETANN3AUHOHBHX IICHCKOB, paHee ﬂpOﬁﬂ,eHHb[X TOpPHBIX BHPQGOTOK H CKBa-
XKuH, Touek wmrydHOoro npoboorGopa, H3OJHHMI colep:KaHHi rhAaBHeHUINX METaJJOB
H ADYrHX HcoGxoauMbix cBefennii, Ha »THX e cXemax, Ha OTUETHHIX JHTOXHMHYe-
CKHX KapTax H B DNHCbMEHHHX pPEKOMEHHAUMAX JOJIKHH OBbiThb YKasaHbl KOHTYPHLE
YHAaCTKOB M a3HMYThl MarucrpaJjeil ceTH AETaJbHBIX JHTOXHMHYECKHX T[OHCKOB, BHI-
HoJHelHHe KOTOPHIX NpH3Haerces HCOOXOAHMBIM.

[To npuBeaeHHOl cXeMe CJeAyeT ONHCHIBATL BTOPHUHLIE OPeOJIb pacCesiHusl B Ka-
Tasorax, Ha nepdoKapTax M B IeOJOTHYECKHX OTYeTaX, eclH K MOMEHTY WX COCTaB-
JIeHHs ewle He GBINM BbIMOJIHEdH paboThl caenyroiuel cTaxni.

§ 208. JleransHoe Ha3eMuoOe JIMTOXHMHYECKOE ONMPOCOBAHHE HA BHIfIBJEHHLIX BTO-
PHUHBIX OCTATOHHBLIX OPEOJaX PAacCesHHA M KOPEHHHX PY/IONPOABIEHHAX MPOBORAHTCA
B maciitabax 1: 10000 u xpynsee, B coueTaHHH C IeOJIOrHYeCKHEMH H reoduanueckHMu
CBEMKAMH Tex Ke MacwtafoB H ropuo-GypoBhHIMH pabotamu. B samany stux paGor
BXOAMT JajbHefillec YTOYHEHHC OUEHKH BBLIABJEHHBIX DYRONPOSBJAEHHH, a Ha NOA-
CTafgHull TNOHCKOBO-OLEHOYHBIX paﬁor—n MOATrOTOBKA TNPOMLILLICHHO-NIEPCHEKTHBHLIX
00beKTOB AJSl nepefaunl B NPeABAPUTENBLHYIO PA3BEAKY.

§ 209. Ilpoxogka ropHEIX BHIPaGOTOK H CKBAXHH [0 JAHHLIM TI€0JOTHYecKo
HHTCpNpeTalMl HAa3eMHBIX JNTOXHMIYECKHX TIOHCKOB MaciraGos 1: 200 000—
1:50000 sBaserca npexaeBpeMeHHOI! 1, KAK NPaBHJIO, He MOJ/IKHA NPAKTHKOBATHhCH,
TopHbie BHIPaGOTKH H GyDOBHE CKBaXHHBH 32K3I0TCS B OCHOBHOM IO A@HHBIM JETa/ib-
HLIX TEOXHMHYECKHX NOnCKkoB., Pa3Mmellenne ropHux BHPaGoTOK LenecooGpasHo npes-
BaPHTEbHO HaMeuaTh Ha KApTaX B KaMePaJbHBIX YCJOBHSX, OAHAKO HENOCPeACTBEH-
Hoe 3ajanne KaHas, WyPDOB H CKBaXKHH B 30HC BTOPHUHBIX JIITOXHMHYECKHX Opeo-
JIOB paccesiHus JONYCTHMO TOJBKO HAa MECTHOCTH, C YYeTOM KOHKPETHBIX YCJoBI
HaxoXJeHHs ToYeK (NMHKETOB) JHMTOXHMHuYeckoro onpoGosanus.

BripaGotks, DpoxoAauMble AJf- NPOBEPKH TIeOXMMHUYECKHX aHOMaJanil, Kak npa-
BHJIO, AOJKHH NOAMMHATBCS ONPEJeNeHHON cHucTeMe (HanpHMep, KaHaBo — uepes 100
uan 200 M, napaajienbHO APYr APYry, CKBAaXKHHBI — CHCTCMe npoduaeit ¥ T, 1),
O6uee unca0 BHPaGOTOK M CKBAXKHH AOMKHO ObHITh MHHHMAJBHBIM, HO AOCTATOMHbIM
215t 06OCHOBAHHON OHEeHKH o0bexra.

08



Pexomensyercs NoC/AeN0BATEIbHOE BHINOJHEHHE ropHO-6YpOBHX paGoT: NPOXOA-
Ka KaHaB # HerMyGOKHX 1ypoB A BCKPBITHS DYROBMeULAIOWIHX MOPOR H HX
onpo6oBanue C LE/bI) H3YYEHH KOPEHHOrO OpyAeHeHHs (BO3MOXKHBIX PYAHBIX Tel
H HX NepBUYHBIX OpeoJIOB)., BypoBble CKBaXKUHH 3aAalOTCH NOCJAE NOATBEpMACHHS
HEPCHEKTHB OLUEHHBAEMEIX THIEPreHHBIX OPEoJIoB N0 pe3yabTaTam onpoGoBaHHA KO-
PeHHBIX MOPOX (6NAronmpHATHHI YPOBEHb 3PO3HOHHOTO cpe3a MEPBHUHLIX OPEOJOB
HT OM).

§ 210. Ilpu ryOGHHHBIX AHTOXHMHMYECKHX NOHCKAX B 30HC HaJIOXKEHHHX OpPeoJoB
{Hsd HE3aBHCHMO OT HHX) Ha BBIAABJEHHBIX ROrpeGeHHBIX OCTATOYNIBIX opeosiax pac-
CesiHNsl TMO JlaHHBIM ChjlolHoro onpo6GoBaHHs KepHa Beeil {NpH ACTaJbHBIX [OHC-
Kax) MAM yactH (npy OOLINX NOHCKAX) MOUIHOCTH ApeBHeH KOpLl BLIBETPHUBAHHA Ha
OCHOBC MOHO®JIGMEHTHHX KapPT-Pa3HOCOK CTPOSTCH BepTHKAbHLIC Pa3pe3bl norpebeH-
HBIX OCTATOWHHIX OPEOJIOB PACCESHHS B H3OJUHIAX COAepPMAHHI PYAHLIX 3JEMEHTOB.
ITo TeM Xe HaHHBIM AO/KHL CTPOHTLCA MOrOPH3OHTHLIC NJIAHBI B H3OKOHLEHTpPauusax
rNaBHHX PYAHBIX 3JIEMEHTOB ¢ NOACYETOM MJOWAZHOH MPOJAYKTHBHOCTH OPEOJIOB pac-
cefiids, 4aHAAM3OM TpadukoB p,=[f(2) nAs yCTaHOBJEHHS TOPH3OHTA CO 3HAUe-
HueM k1,0 (§ 188 u 191) n ouenko# 3JieMEHTOB 3a/leraHHsl KOPEHHOro OpyAeHe-
uusa. Ilo sTMM AanHBIM ¢ yueTOM pesyanTaToB reodn3HyecKnHX paloT 3aAaloTcA Hak-
JIOHHDIE CKBAaMKHHbI KOJIOHKOBOTO GypeHHs € 1eJbI0 NepeceuyeHHs PYAHOH 30HH HA
rayGune 50—100 M Hixe 30HE BbIBETPUBAHHA.

§ 211. Ha Bcex craauax H NOACTaAMAX reo0JOrOpasBe/lO4HOro npouecca peua-
IHM KDHTEPHEM OlEHKH BBbIfiBJEHHOrO IO HAHHLIM JIHTOXHMHYECKHX HOHCKOB Opyie-
Heuns ¥ o6ocHOBaHHEM AJS MPOH3BOACTBA paloT CHEAYIOWLHX CTaaHil AOJ/DKHBL CJy-
MHTb HUPPH NOACYETOB NMPOTHO3HLIX PeCcypcoB MeTaJssia no Kateropuam Ps, P, n P,

Moryr 6LIThb NPHHATH CJEAYIOllHE YCJIOBHBIE TpajiaildH NPOTHO3HLIX PECypCoB
(B mopaike BO3pacTalouled JOCTOBEPHOCTH), MOACYETHl KOTOPHIX BEAYTCHA N0 JaHHHM
JHTOXHMHYECKHUX IONCKOB, [0 HapaMerpaM BTOPHUHBIX [OTOKOB H OPEOJOB paccesi-
HHSI: BEPOATHbLIE, OMHRAEMbIE H reoJorHuecKHe.

BepoaTHbH e NnporHo3Hbie pecypch (P3) — noacunthBamwTes no fas
HBIM JIITOXWMHYECKNX TOMNCKOB TNO IMOTOKAaM paccesiHHs BCJed 3a TIeO0JOTHYECKHM
OCMOTPOM Yy4YacTKa [pPH HAJHYHH CBEACHHH O [eHETHYECKOM THIE OpYyHAeHeHHd IO
HaX0AKaM KODEHHBIX BHIXOIOB M DPYAHBIX CBaJIOB, MOAKPENJEHHBIX CHEKTPa/JbHLIM aHa-
JII30M TMOBTOPHO-KOHTPOJILHBIX, AETaJH3aLHOHHLIX  wTyhusix npob. Iloacuers se-
aytea no dopmyne

m
’

Q) = :

P£4'6H’ (15)

Rl

L
Bk ;

i

1

rae H — BpiGpaHHas H3 reoslorHueckKMXx coobpaxeHull ray6HHa Noacyera B M, a 3Ha-
YCHHS OCTAJBHBIX NAPaMeTPOB ONPEAeNSIOTCH B COOTBETCTBHH ¢ yKasaHHaMu § 184—
196 u 189-—197. dopmyna (15) npexsasHaycHa AAA OLEGHKH HNPOTHO3HEIX Pecypcos
MeTa/ia B MCCTOPOXKAEHHAX, BEIXOASIUIHX HA COBPEMEHHbI NEHYAALNOHHBIH cpes Ha
yPOBlie NPOMBIUIICHHBIX TOPH3OHTOB OpYyACHEHHA,

OxunacMble NPOrHo3Hble pecypch (Pg) — noacunTsBalOTC 10 AaH-
HBIM JIHTOXHMHYECKHX MOHCKOB Ha NOACTAAMH OGHIHX MOHCKOB [0 NapaMerpaM BTO-
PHYNBIX OCTATOYHBIX OpEOJIOB pAcCCesiHHA NpPH YCJIOBHH HX MOJHOTO OKOHTYDHB@HHS,
HaJIHYUS CBeeHdli O FeHeTHUECKOM THIe, SeMeHTaX 3aJeraHllss H YPOBHE 3PO3HOHHO-
TO Ccpesa BHIABJCHHOTO OpPYyJEHEeHHd MOCJe TreO0JOTHYECKOro OCMOTpa OpeoJoB pacce-
AUMA HA MECTHOCTH H MOJYYEHHs Pe3yJIbTaToB aHa/Ju3a OTOOPAHHBIX NPH 9TOM NPoo.
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TMoncgerst BeayTes no Gopmye

1

0=Fh, (16)

&l

rae H —ray6una mnojcuera B M, BHIOpPaHHAaf M3 TeoJIOrHYCCKHX coobpaxennit, a Be-
JUUKHN K W p omlpeje/eHbl B COOTBETCTBHH C yKasaHHsmu § 187—197. dopmyna (16)
UPHFOKHA AJf OilGHKH NMPOTHO3HBHIX PeCypPCOB OTHOCHTENIbHO KPYTONAAAIoNINX 3anexeft
(yronm ®>10°), BCKPHITHIX COBPeMEHHHM HJH GoJjee APeBHHM AeHYLANMOHHBIM Cpe-
soM (He cnenbix). Ilpum HenocTaTke APYMHMX RAHHBIX IIYGHIY IOACYETa NPOTHOIHBIX
pecypcoB H no dopmynam (15) u (16) ana mecropomiennit soniora, cepe6pa, BOML-
¢dpama, BHCMyTa, KoGaabra, Gepuaing uejecoobpa3Ho npHHEMATb pasHo#t 100 M, nas
MECTOPOKAEHHIt MelH, CBHHIA, HHKA, HHKeNd, 0J0Ba, MoaubieHa — He Goaee 200 M.
TlockouibKy NMOACHETH BELYTCA «IIOJOTHOM®, 3TO SKBHBAJEHTHO IOJACYETAM <«TPeyroJh-
HUKOM» COOTBETCTBEHHO Ha TNyGuHnt 200 1 400 .

Feonornyeckune NporHosuuie pecypcs (P;) — NOICUHTHBAKTCA MO
AQHIBIM NeTa/lbHbLIX JIMTOXHMHEYECKHX [OHCKOB H COOTBETCTBYIOT DO NOCTOBEPHOCTH
TpeGOBaHMAM METOLHYECKMX YKasanuil, yreepxaeHHsIX Muuucrepersom reonorun CCCP,
3TH 3anachl NOACYHTHBAIOTCA MO NapaMeTpaM BTOPHYHEIX OCTATOYHHIX OPEOJOB pac-
CesIHHS TPH HAJNHMIHH JAHHHIX O TeHeTHUYECKOM THIle, MOP(OJOTHH, YCJAOBHAX 3aJjera-
HHA W YPOBHe 9DO3HOHHOrO Cpe3a H3y4aeMOro OpPYAEHEHUs! i Pe3yAbTaToB ONpofiosa-
HHS PYA B KCDEHIOM 3ajeralifii no JaHHWM MPOXOAKH NMePBbIX KawaB H (WAH) CKBa-
JKHH,

Ilpu sTom B ¢opmyay (16) Beoasrca caepyiollHe YTOUHEHHSA:

1) ans nepecuera MAOWIAfHON NPOAYKTUBHOCTH KOPEHHOTO ODYHEHEHHA, HAXO-
ZALIErOoCst B HAYaAbHOM CTAJHH YPO3HOHHOrO BCKDHITHSA, HA YPOBelb NPOMHILIEHHOrO

cpesa P, TpHMeNseTcs nonpasoulnil MuoKuTens =f('z) s

Poa= %—pn- (17

- S
3necs 4>1,0 w 2= 1—/—7;: — GIIEHKa YPOBHSI 3PO3HOHHOTO Cpe3a ODYAEHEHH B MeT-

pHKe 3TAJOHHOTO MECTOPOIKAEHHS TOrO ke reHeTHueckoro tuna (cm, § 212—213);

npn 2>0,2 snauenns n=10, npu —z-<0,02 OUEHKH W CTaHOBATCA HEHaAEKHLEIMU;

2) ray6una mnoAcyerTa UpPOrHO3HKIX pecypecB H* onpepensiercss XKak OyHKUHsS
NPOAYKTHBHOCTH KOPEHHOro OpyleneHus pp.* (mocsie BBenenus nonpasku > 1,0)
M IAyGHHB €ro 3PO3HOHHOTO Cpe3a WiH

H = [ (py .2} (18)

Ipu anavennsix 2>0,8 crenyer cunrats H*=0;

3) B unudpy NOACUHTAHHLIX PECYPCOB MeTaJa BBOANTCH MONPABKa € NOMOLUILIO
MHOXHTeN1 o<1,0, YYHTHIBAIOIIErO OXHAAEMYIO AOMIO 3a0anaHcOBLIX PYA. Beanunny
9TOTO MHOXKHTEJA MOXKHO ONPCHENHTb MO AAaHHBIM TOpHO-GYpOBHIX PaGoT H3 pacyera

M

KOR 1
L vl

M

o o=
ofm

rae M oun B Mogy— KOMHYECTBO MeTania COOTBETCTBEHHO B KOHAMUHMORHHX py-
nax u ofiee (mosHoe), BKJIONaA NepBHUHHI opeod, B M %.
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B urore oxomyaTeabHHil [OACUET rEOJOTHUECKHX NMPOTHO3HKIX pPECYPCOB BEAETCR
no yTouHeHHOMY BapHauTy dopmyas (16), pacunpsiomemy obnacte ee npu-
MeHenls,

LSRN [ [P
QH._a.E.mpH. (194
B uononmHenne x 3THM rpanauusM NpOrHO3HHIX pecypcoB 0e300beKTHHIE OLEHKR
0 TEOXHMHYECKHM JaHHBIM UPOrHO3HLIX PecypcoB MCTaM1a AAR OOCIIHDHBIX Teppr~
tTopHii (PYAHHIX pafiOHOB, AJAMHHHCTPATHBHBIX EAMHHI, H T. I.) CJEeAYyeT OTHOCHTS:
K YCJIOBHOIl FpafanMH «BO3MOXHBIX», [IporiosHnie pecypcs MeraloB B TeoJoruue-
CKHX 00pa3oBaHHAX, M0 YPOBLUIO COJEPIKaHHA OJNE3HBIX KOMIIOHEHTOB, MO YCJIOBHAK
sajeramiiss HJIH 10 TEXHOJOTHYeCKHM OCOGEHHOCTAM HE OTBEYAIOLIHE COBPEMCHHHIM
TpeGOBaHHSIM INPOMBIULIEHHOCTH, HO HMEIOLIHEe [EepCHeKTHBH HX NOCJAEAYIOICro He-
NOJb30BAHHA, CJICAYET OTHOCHTL K «3a0a/aHcoBBIM» (A1 KOHKPETHHX OOBEKTOB}
1l «BO3MOXHBIM 336a/aHCOBHM» (6e306heKTHBIE NOACYETH).

ITo umeromemycs onuTy HanGojee NOCTO3CPHbIE OLEIKH IPOFHO3HBIX DPECYPCOB
Ha OCHOBE TIEOXHMHYECKHX [AHHBIX NOCTHFAIOTCH INJA MECTOPO:KJAeHHH MelH, CBHH-
ua, WiHKa, cepebpa, 30.10Ta, 0JI0Ba, BoJnbpaMa, MoAHGAeHa, HUKens, KoGanbTa,
HHOONsA, CypbMEl, PTYTH, Gepuanus, Gopa, a TakxKe AJd IUIABUKOBOro wmara, ¢oc-
¢opnros u Gapura.

§ 212, Ouenxa ypoBHS SPO3HOHNOrO Cpe3a BHISIBJIEHHOrO OpYIEHEHHS NPOH3BO-
ANTC NO BeJHYHHAM TeOXHMHYECKHX KO(h(pHUHEHTOB 30HAJBLHOCTH, HaMACHHLIN
B pesyJibrare HCC/ICMOBAHMST 3TAJOHHBIX MECTOPOMIEHHH, COIJIACHO YKa3aHHAM
§ 90—92. TTockoabKy uHC/ICHHBIE 3HAyCHUS KO(PQHIHEHTOB 30HAJBHOCTH XapakTe-
PH3YIOT 30HaJBHOCTb MEPBHYHOrO OpPYNEHEHHS, INIPH OUEHKe 3PO3HOHHOIO cpe3a
00beKTOB MO TNapaMeipaM BTOPHUHLIX OpPEOJIOB  paccesiiig HEO6XOAHMO BBOAHTH
nonpasKy, ONpeAenseMylo NpoK3BeleHHeM BeJHYHH —1,5, COTJIaCHO  MEepevtHI0 pPYyRHBIX
S/ICMEHTOB, BXONAIMMX B JaHHLIR reoXunuuecKHR KosdduuneHT 3onanssoctd. Hanpw-

Mep, V== _C_u__f_b; 4HBl MHOMHTEND kMo - By
Py v= Mo Bi fionpanso Te k(Cu) EPby

- 17z S
JoBepurenbrble npegeNsl OUEHKH 2 == —n-t‘/-‘a 2;, BLIpaelHBe BeJHUHHON + 17::,
=] n

CJe/lyeT HaXoAuTh uepes BeduukHy pasmaXxa R mo dopmyne S == B, R=f (Zmax—2min)
C MOMOWbIO Tab/auuHOro MHOXHTeAn B, (cM. mpua. 25). 3leck n — 4HCAO Pa3AHUNBLIX

KOS(XPHILHEHTOB 30HAJILHOCTH V;, HCIONL3OBAHHBIX JJIS OUEHKH 2, OOLIYHO 71 NpHHHMa-
ercs pasupiM 8—10. Tpn renernueckoli GAH30CTH OLEHHBAEMOro 0GbeKTa (BTOPHYHOIO
OpeoJia paccesHnst, KOPCHHOrO opyleHeHHs)) ¥ 9TaJOHHBOIO MeCTOPOKAEHHS BEJIHURIZ

+ ]7-= o6bivHO He npesbitnaer +50 -+ 60 u b mMeTpuKe sTanona. [lpu Gonbiikx norpeus
n

HOCTSX OUEHKH ; CcJaeAyeT NepecMOTperk BOMPOC O NPHHALAMNEXKHOCTH BBISIBACHHOTO Opy-
J€HeHHs K NaHHOMY TeHEeTHUeCKOMY THNY.

§ 213. B ocHOoBe reoJOrHYeCKOH HHTEpNpPETAUHH N OUEHKH TIHNEPreHHHIX JHTO-
XHMHYECKNX aHOManufi Jexar upeicTaBJenHs O TeOMETPHYECKOM H TEOXHMHUECKOM
nojo6Hn TeHeTUHECKH ORHOTHNHBIX pPyAHBIX Ted M Mecropoxpennit. Coorsercraen-
HO »TOMY npH YBf3Ke UX € KJacCH(UKauuel MecTopoxjieHnit no pasmMepam 8anacos
CleAyeT  OPHEHTHPOBATLCS HA KOUKPETHhIE COOTHOLUGHHA MeEXKAY OAHOTHIHLIMR
obbexTamu:
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Ao NPOMBILJICHHBIM 3anacaM

* *

Qpyn : Q;p * Quenx = 100:10: 13
N0 HPOrHO3HLIM pecypcam
Qupyn * Qop * Quenx =55:7,2: 1; (20)

no l'[JIOllIaJJ.HOﬂ NPOAYKTHBHOCTH BTOPHYHBIX Op€OJIOB H MNOTOKOB pacceaHHs (l’lpﬂ
K =k=10)

Pypyn t Pep * Puenx = 14:3,7:1; (21)

no JutieAHBIM pa3MepaM, B 4aCTHOCTH IO COOTHOWICHHAM MeXIY HOJHOH NMpoTsKeH-
HOCTBIO OpyAcHeHHsi ua riyOuHy Hgoas HO BBeAeHHs MONPABKH HA YDOBEHb 9PO3H-

Hi o OHHOTO cpesa
Huenx Hypn i Hepi Hygny =4:2:1. (22)
0= KpynHOS MECTOPOXCLEHHE JIns OLEHKH YDOBHS 3PO3HOHHOrO Cpesa

B OTHOCHTE/JbHLIX €IAMHHLAX BeCchb HHTEp-

BaJl PYAHOH 30HB STAJOHHOTO MECTOPOXK-

30 JAeHUS OT BepXHefl TrpaHuub HaApyAHOro

opeosia A0 HHXHEH rpaHuubl NOAPYAHOro

- opcoJia OCHOBHOrO PyAHOro ajieMeHta (mo-

Cpesy g JIE3HOTrO MeTasl1a) NpPHHHAMaercs paBHLIM

Y H=Hoomm (9&‘) 1,0. Ouenky creayer BeCTH C TOYHOCTBIO
po 0,01, monme3ysich cleaylomHMH 0003Ha-
YeHHSIMH HHTEPBAJIOB:

1,0=f Menoe ot 0,00 10 0,20 — HaapyaHWIi,

ot 0,20 no 0,40 — BepxHepyAHbii,

’?’"Eg:n‘m m‘ﬁg;g;gg,m ot 0,40 xo 0,60 — cpeanepyaHul,
okt . . i, Pt ot 0,60 xo 0,80 — HIKHEPYAHBI,
0 5 10 15 Ppamens or 0,80 xo0 1,00 — noxpyausii.

COOTBETCTBEHHO 9TOMY, C YueTOM
YPOBHSL 9PO3HOHHOTrO cpesa, FIyGHHY MOA-
: cyeTa NPOTHOSHEIX pecypcoB no dopmyae
'p"-T‘Me"K(lS}) CJACAYyeT MOAYYHTh H3 OPMYabl

Puc, 9. I'padux nas ouewku H, .. 8
OTHOCHTENLHBIX €IMHHUAX B 3aBHCHMO-

*
CTH OT BEIHYHHBI OTHOWEHHS P,

08—z
H* = H oy 06 (23)

rae Hyuonn BHGHpaeTcs MU KOHKPETHOrO pajioHAa W TCHETHYECKOrO THNA MECTOPOXK-
JleHUH COrJIaCHO reO0JIOTHYECKHM AAaHHHIM 1 cootdouweHmio (22). I'papuk AAs OUeHKA

Hno’m B OTHOCHTeNbHBIX eIHHHIaX B 38BUCHMOCTH OT BEJHYHHH OTHOIIEHHSA
.

Pi i Pp.r. e UPUBEAEH Ha pre. 9.

Ipn HegocTaTke AAHHBIX O KOHKPETHBIX 3HAYEHHSX NONPABOYHOTO MHOXKHTENS
o, Bxoramero B QopMyay (19), B nepsoM nPHOAHMEHNH MOXHO NPHHEMATH:

NPH TPOTHO3HBIX pecypcax MeTaJiia, OTBEYAIOLIAX MEJKOMY MeCTOPOXASHHIO,
a=0,5;

TO e, CPeiHeMy MecTopoxAenuo, o =0,6—0,7;

TO Xe€, KPYyIHOMY MecTopoxjenuio, a=0,8—0,9,

§ 214, Lndps nporHosHelx pecypcoB MeTaMla COOTBETCTBYIOWMX rpajaunuil
ROCTOBEPHOCTH ABJSIOTCA BaXXHEHIM KDHTEPHEM OUEHKH IEOXHMHHECKHX aHOMaJHi,
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a CTemeHb HX MNOATBEPKJAEHHS pasBeJOYHHIMH DaGoTaMH — KpHTEpHEM MNPaBHALHOCTH
HHTEpNpeTaldl reOXHUMHUYECKHX AaHHBIX. Pacxomaenus Mmexay undpamm nporsos-
HBIX DECYpPCOB CMEXHBIX I'Pajauyi, B TOM YHCJHEe MEXAY TeOJIOTHUECKHMH MpPOrHos-
HEIMU pecypcamMu H cyMmoll pasBefanHblx 3anacoB mno Kareropuam A+B+4C,+C,
MeHee JBYKPATHHIX, CJAeAyeT CYMTAaTh XOpoilefi TOYHOCTHIO NPOTHO3HBLIX OUEHOK,
a B TIpeAenax JI0 TPEXKPAaTHBIX — YAOBJIETBOPHTEJbHOM.

Bkalouenye B reoJoruueckHe OTYeTH O ITOHCKOBBIX TeOXHMHUecKHX paborax
JaHHBIX OUEHKH NPOTHO3HBLIX pecypcoB B HH(PAaX COOTBETCTBYIOWMX rpagauui
¢ moaHofi pacuiuppoBKOA mnopcyera fBjAseTca obasarencHuiM. Ilpn oTcyrerBnu AaH-
HLIX JAJ1S TAaKHX MOJACYETOB 3TO AOJMKHO GHITb CHENHaJbLHO OTOBOPEHO B OTHETE,

[Tporepka NpHSHAHHBIX MEPCHEKTHBHLIMA (MO pe3y/abTaTaM MOACYETa NPOrHOZHBIX
pecypcon) BTODHYHKIX OPEOJIOB TSDKGNBIMH TOpHBIMH 1 GypoBuiMH paboramu B 06#-
3aTEJABHOM MOPSIKE JOJIKHA NPeABAPATHCS onpoboBanueM KOpPeHHHIX nopod B Godee
KpynHoM Macmitabe (npH HeoOXOAMMOCTH NyTeM DCKPLITHA HX KaHaBaMH H Apy-
THMH CPCACTBaMH) M MOBTOPHHEIM TMOACYCTOM HPOTHO3HLBIX PECYPCOB MO TapaMerpaM
NepBHYHLIX OPeOJIOB B COOTBETCTBHH ¢ yKasaHusivy § 104--108,

§ 215. TlpaBuabHOCTL NpPON3BENEHHBIX NOACUETOB H UM(P NPOTHOSHHIX pecyp-
COB WJM TpepsaraeMble K HHM [ONDAaBKHM NO/MKHB GuiTh B 063aTesIbHOM NOpsAKe
NOATBEPKAEHE B OT3BIBAX PELEH3EHTOB M B NPOTOKOJMAX PACCMOTPEHHS OTYETa O reo-
XHMHYECKHX TOHCKaX HayYHO-TeXHHUECKAMH COBETaMH.

8. JonoanutensHule YKa3aHuA

§ 216. OcHoBHble MapaMeTPBl BTOPHYHOTO GCTATOYHOTO JINTOXHMHYECKOTO Opeo-
Jia paccesHns — MAKCHMAaJbHOe COJEp)KallHe MeTaja B ceyelMH opeoja IO Jpo-
buio Cpax (B npoueHTax) 3a BHueToM (OHa, KONHYECTBO MeTaja no npodumo
M (B MerpoIpoueHT2X) IAA PYAHHX TEl OTPAHHYEHHON MOINHOCTH H 3HAYHTENbLHOM
APOTSKEHHOCTH MO MPOCTHPANUIO CBA3AHB MeXAY cO60/ COOTHOUIEHHEM

M
Cmax = 0V2—1-!’ 24

rie ¢ — MCCTHOe 3HaueHHue KoaduileHTa THIEPreHHOro PACCesHHS B M.

BeanuuHa xo>GQHUHEHTa pacCesHusd G 3aBHCHT OT MECTHBIX TEOJIOTHUECKHX
H JasmwadTHO-reOXHMHYECKHX YCJAOBHA; OHa MOXeT ObiTh oOnpejeleHa No rpa-
GHKY OpeosoB ¢ OLMHM UYETKHM MAaKCHMYMOM <«METOJOM Tpex YypoBHef#i» Kak pac-
CTOSHHA NO OCH alCuHCC B MeTPax MeXAy TOUKAMH, B KOTODHIX ODAHMHATH, T. €.
cogepkaHus Metaja, cocrapasior 0,607, 0,325 u 0,135 € max.Ha nepsom yposue
LIXPHHA Opeosa CocTaBasier 26, HAa BTOPOM 3 ¢, Ha TperheM 4 9, UTO [O3BOMsSET
pasjenbHo MONYYHTb TPH OueHKH o©. [IpH YCJAOBHH HX  y/JAOBAETBOPUTENbHON CXOAH-
MOCTIl MECTHOE 3HAUEHHE O OMNpelenseTcs Kak Cpefnee H3 Tpex uudp

= o) - 694 04
3
Jlaa Ten GOJBIIOI MOIMHOCTH, MPH3HAKOM YE€ro CJAYXHT 3aBHCHMOCTb J; > 0y > Og,
OnpefesieHHe o cJaeflyer BeCTH € NMOMOIUBIO KOMIWIEKTZ CHElNaJbHBIX IaJieToK.
CucreMaTHueCKHE JaHHBIC O MECTHBIX 3HAYEHHSX O JAf KaKAOro H3 3JjeMel-

TOB-HHANKATOPOB CJeAYeT T[PYMNHPOBATb MO THUNAM TJaBHEHUIHX TEeOXHMHUYECKRX

- S
JaHaadToB ¢ OLEHKOM o+ Vi cornacHo mpua. 25. C ray6uxoit nmo BepTHKAJDL-

HOMY paspe3y puiXJblx o6pasoBahifi BeJMYyMHa Kos(pduunenta paccesHns yOGuiBaer
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OT CBOEr0 MaKCHMAJ/IbHOro 3HaueHHs BOJHM3H {HEBHOH NOBEPXHOCTH, NPHOIHIKANChH
X HYJIIO HA YPOBHE KODEHHBIX TOPOA.

§ 217. Tlpu ouenke OXuAaeMOH NPOTSKEHIOCTH PYAHBLIX TeI HJAH 30H MHHepa-
AU3AUMH CJAEAVCT HCIOJB30BATh KAPTHl H3OKOHMUEHTPALMil, yuHTHBasi Bce OCOGeH-
HOCTH T[EOJIOTHH ¥ TeoMOPGOJOTHH yYacTKa pas3BUTHS AAHHOTO BTOPHYHOTO JIHTO-
XHMiMecKoro opeoJsa paccesivnst. Ecanm Her npuunH npeanosararh 3aTyXaHHe M HC-
Ye3HOBEHIE Opeosd B CHJAY MECTHHIX TIeoMmopdosoriieckix ocoGeHHOCTEH YyuacTka,
70 32 NMPOTAXKEHHOCTb PYIHOH 30HH MOXHO B [ePBOM HPHOMHMKEHHH NPHHATL AJIHHY
opeocsia OT HHMXKHHX TPaHHL ainoMmaJbHbix coepxanuii (C,), yMeHBUIWB 3Ty BCJH-
wHHY Ha YTPOeHHoe 3HayerHe MecTHOro kKoaduitnenra pacceraus (3, ).

§ 218. IIpn nepexode OT JUTOXMMHUECKOro ONpoGOBaHHA K TIOPHHIM HiH Gypo-
BbIM pafoTaM HeoOXOAHMO YUHTHIBATH, YTO UGITPaJbHAA TOYKA OCTATOUHOIO Opeo-
aa paccesnust (C,,) B pHXJbX 06pasoBaHKSX COBNAfaeT B IJIaHC C BHIXOAOM
PYAHOTO TeJla TONbKO B CJAy4ac TODH3OHTAJNAHON NOBEPXHOCTH I BCPTHKAJBLHOIO
Hajenusi pyaHoio Tena. Bo Bcex OCTasbHBIX CJydasx JEHTpaJbHas TOYka opeosa
¢MEIEHA B CTOPOHY TOHM:KeHHS pebeda M 110 BOCCTAHHIO PYAHOrO Ttea.

Ha nnockom (npamosunefiHOM) CKJOHE UEHTPaJbHAS TOUKAa BTOPHYHOTO OCTa-
TOUHOTO Ope0/a pacCesHHf CMEUlaeTcs K IOAHOMKHIO CKMOHA OT IMHLEHTPa PYLHOro
Tesla (majaloniern o HOPMAJH K CKJIOHY) Ha BEMHYHHY

S,= Ah?sina, (25)

rae A -— MecTHRII napaMerp; £ — MOUIHOCTb 3J/IGBHO-AS/IOBHANbLHLIX oGpasosaHuil
(0 HOpMaJsIH K CKJOHY); O - yTOJ HAaKJIOHA MCCTHOCTH K TOPHBOHTY.

Ilpn ropusonTa/blOll AHEBHON NOBEPXHOCTH NI yrJie MajeHHs pPYRHOro Tejia
$<<90° Touxa C,,,, CMellaelCss B CTOPOHY BOCCTAHHS OT BLIXOAA PYAHOrO TeJa
Ha MOBEPXHOCTb KOPEHHBIX HOPOJ HA BEJHUMHY

Sg = Bh ctg B, (26)

rae B =1,0 napamerp, 3aBHCsHuINI OT H3MeHeHns o6beMa NOPOA NpH BLIBETPHBAHHH,
B ofuweM cayyac cMenieHiis Sa H Sp ckJaanBaloTesa, obycaoBauBas obiee cme-
uieHHe ope‘ona

Sobm = Sa + Sp» @

FAe CTPeJKH SIBJSIIOTCA CHMBOJIOM BEKTOPHOH CYMMBL.

§ 219. OyeHp OTBETCTBEHHBIM HEJOM SBJsETCH NPOXOAKA KaHaBel, Iypda Han
CKBAXKHHBI, BIIepBble BCKPLIBAIOWIMX KOPEHHOS OpyleHeHHe B 30HE BTOPHYHOIO
opeosa paccesHis. JlBe M HECKOJBKO PaBUOLEHHHIX PYAHBIX JKHJ, 3aJjeraioiwux
NapajieNbHO HAa PAcITOAHHM ADYr OT ApYra MeHbWIeM HJH paBHOM 20, o6pasylor
ONMH BTODHUHBLIL Opeosl paccesiHHA € MJAOCKHM MaKCAMYMOM B LEHTpPe MexAay KH-
gama. Agragmoruunsli no ¢opme BTOpHUHBIL opeon paccesHust OGyger wabmogartbea
HDPH BHAUMO{l MOUHOCTH pyauod somst 2,>25 o, IddexkTusnas wHpHHAa BTOPHY-
HOTO OpeoJia paccesiHig B CBA3H € 9THM HePeaxo HOCTHraeT HECKOJNbKHX COTeH
metpos. EcTecrBeHHO, 4T0 BCKPHITHE KOPEHHLIX [OPOA Ha BCIO WIHPHHY oOpeoJa
B 3TOM cJydae 3aTPYAHHTEJNbHO H B NpHHLUHNE HEe SBASETC HEOGXOANMEIM.

Jlng BTOPHYHBIX OPCOJIOB PACCERHHA C OAHHM YETKHM MAKCHMYMOM MOJKHO CHH-
Tarb [OCTATOYHBIM BCKPBITHC WHTEpPBaJa, paBHOroO IUMPHHE OpeoJa Ha YypOBHe
Cx=0,5 Cmax. CoObJllofeHHE YKA3aHHOTO YCJOBHA NPH NPOXOAKE NepBbIX Bhipabo-
TOK JO0JIKHO HCKJIOYaThb BO3MOXHOCTh OWKGOUIOrO 3aKJIOUEHHS O HeNpPOMBILJIEH-
HOM Xapakrepe KOPEHHOrO OpyJAeHEHHA, e€CaH OyAYT BCKPHITH TOJILKO OAHH H3 PYA-
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HHIX IJIaCTOB HJAM OJHA M3 KHN caoxHOA pyaHofi 3oHH, ofpasywomeit omnx obuwnk
BTOPHUHBIH Opeos paccesiHHus.

§ 220. Ipn mowmHocTH PHIXJBX OOpasoBaHuilt MeHee 3 M BCKPEITHE PYAHOTO
TeJa B KOPEHHOM 3aJieraHWH INPOH3BOAST KaHABAMM BKPECT OXHEAEMOIo INPOCTHPE-
Hua pyadoro Tteaa. IIpu ropH3oHTaAbHOH NOBEPXHOCTH M KPYTHIX Yriax najeHus
PYAHBIX TeN HeHTP Mnepeoll KaHaBHl HYMXHO pacnojlaraTh B TOYKe MaKCHManbHOR
KOHLEHTPaUH# MeTa/la BO BTOPHYHOM OCTaTOMHOM opeone paccesnusd. [lpn Haam-
YHH YKJIOH2 MECTHOCTH NPOXOAKY NepBOH KaHABHI CIEAYCT HauaTh OT TOUKN, JeXKa-
mel THICOMeTPHYECKH HHXKe UeHTpa opeota ua 3—5 M, u mpojosukaTh B CTOPOHY
NOBHIERNsA peaweda Jo nepeceyeHHss pyAHoro Teaa. Ilpn mojorux yraax nazenus
pyaHoro Tesa (MeHnile 45°) U rOpH30HTaJBHOIl JAHEBHO(l NOBEPXHOCTH €€ NPOXOAKY
HYXHO HauaTbh B TOYKe, OTCTOsiell Ha 3-—5 M OT HEeHTpa opeosa B CTOPOHY Jexa-
yero GoKa, 1 NPOAOJKATbD B CTOPOHY BHCSiYero G6oKa JO NMCPCCEUEHHS PYLHOrO Tead
Tpu HakJOHE MECTHOCTH H MOJIOTHX yryiaxX najeHus PYAHBIX TeJ HeoOXOAHMOQ YUHTH-
BATb COBMECTHOE BJMSHHE THX YCJOBHIt coryiacHo 3aBucumoctd (27).

OGouMH CROMMH KOHNAMH KaHaBH AOJM(HBl BHXOAHTb 3a TpaHuubl pyaAnod
sonnl. J{nuHa mnepBOil KaHaBBL BO BCeX CJAYyYanx JOMKHA ObIThL He Menbite 2,5¢
(rae © - MecTHoe 3HaucHHe Kod(h(pHUHCHTA paccesiHHA, B M), WHDPHHA Mo ANY
0,6 M. KanaBa fo/:KHa BCKPbITb KOpDEHHble NOPOAB H YIVYGHTbCA B HHX He Me-
Hee ueM Ha 0,5.

§ 221. Ilpn MomHOCTH PHIXAHIX o6GpasopaHHil Gojee 3 M BCKPLITHE KOpPEHHOI®
OpyAeHeHHS nNpOH3BOAAT WypdamH HAH CKBaxKlIHaMH, B stoM coayyae caenpyer
0COGEHHO TINATEIbHO YUYHTHIBATH BepoOsITHOE CMEILeHHe BTOPHYHOTO OCTAaTOYHOIG
opeojia paccesHHs OT BhiIXOJAa PYAHOrO TejJa Ha NOBEPXHOCTb KOPEHHBIX NOPOA.
OxuiaemMylo BeJMYHHY CMeIiCHHSI OpeoJjla Ha CKJOHE MOXKHO ONpeAeNHTh KOCBEH-
HBIM TIyTeM TpPH COMOCTAB/IEHHH IOJOKEHHS MATHHTHBIX AHOMAJHH, BE3BAHHLIX KOM-
TakTaMH NOpOJ, AaHKaMM OCHOBHBIX TOPOX HJIH TeJaMH MarHHTHBIX PYA, € IOJO-
JKEHHeM HX JIMTOXHMHYECKHX opeosioB paccesinuf. HalizeHHble cMmelueHHst B TOH e
reoJIOrHYeCKON 00CTaHOBKE MOJKHO HCIOJBL3OBATH [JISl OUCHKH CMeleHHS JHTOXHMH-
YeCKHX OPEOJIOB PACCEsHHS APYFHX MOJIE3HHX HCKOUAeMBIX.

C 1enblo OLUEHKH CMEHIEHHS BTOPHYHOIG OCTATOYHOrO OpeoJa paccesiius B pait-
OHAaX C MOIIHBIM [OKPOBOM pHIXJHIX 006pa30BAHHA H OTHOCHTENBHO CrJIAaXKEHHBIME
dopmamn penbeda uenecoo6pasHo NPHMEHATL TaKKe CN0cO6 BePTHKaJLHOIO OHPO-
6oBaHHs, CYUIHOCTb KOTOPOTO 3aKJi0YaeTcs B ciaenyomeM., Ecaum mnepsoiM mypdom
pyaHoe Teno He OOGHapyXeHO, HeOGXOAMMO NpPOBECTH onpoGoBanHe NO OAHOM HJH
JABYM CTeHKaM BceH MOIIHOCTH PBHIXJHX OTJOXEHHH, BCKpHTHX wypdom. [Tocrpoenne
BEPTHKaJ/LHOrO paspesa NO JHHHH NPopHIs ¢ HaHeceHHeM COJepXKaHHAl 3JcMeHTa
IO TOBEPXHOCTH PHIXALIX o6GpasoBaHHil, a TaKXKe CTeHKaM WYypHOB NO3BOJHT ycTa-
HOBHUTb NpEANOJiaraeMoe INOJOXKCHHE PYXHOIO BHIXOAA H MECTO 3aJIOKeHHS BTOpOre
mypda HWIH NPOXOAKH pacceykd H3 mnepBoro miypda. Ha mpakthke ObliH OTMEYCHH
CMellleHHs] BTOPHYHBIX OCTATOMHBIX OPEOJIOB paccesiHHsi, AocTHraiougHe [100—150 wmt,

B ycaoBuax cxaiabHoro peipeda yKasaHHbE 3aKOHOMEPHOCTH Hapymaiorcs. Ha
OUeHb KPYThIX T'OPHHIX CKJOHaxX CMellleHHe LEHTPaJbHOH TOYKH OpeoJa B 3JIOBHO-
JeIoBHANLHBIX 06pa3s0BaHHUAX OT KODPEHHOTO BHIXOJa DPYLHOIO TeJa MpPaKTHYECKH
OTCYTCTBYeT BC/EACTBHE PLICOKOR CKOPOCTH HeHypauun (Tak HasbiBaeMHRl «mapa-
JIOKC KPYTHIX CKJIOHOB»),

1 CmemeHHAs opeonos Ha 100150 M HaGaI0faNdHCh B YCJAOBHAX MHOTONeTHel MepsaoTm
€ DASBUTHIMM SIBJCHHAMH COMMGDIIOKIHN,
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BrinonHenne BepTHKAJILHOTO MHOTOTOPH3OHTHOTO ONpPOGOBAHMA B 30He HafineH-
HOrO BTOPHUHOrO OpeoJia paccefiiusi 4pe3BBIMaHHO BaXKHO IPU TIYOHHHBIX JIHTOXH-
MHUYCCKHX [OHCKaX, Tak Kak ofecnevynBaeT NpaBHJbHOe NpeACTaBjieHHe 0 Mopdo-
JIOTHY. forpefeHHbIX OpeoJoB. YCTaHOBJEeHHAs Mo (PpaKTHYeCKHM AAHHBIM 3aBHCHMOCTb
MEXAY AaMIAMTYAON CMeilleHHs BTOPHYHOrO OCTATOYHOTO OpeoJa paccesHHss W H3-
BECTHDLIMH JIEFKOYYHToiBAeMBIMH (akTopaMy (yr/JioOM HaKJIOHA MECTHOCTH, MOLIHOCTBIO
puixablX o6pasoBanuil H yNIOM NafeHHss DYAHOro TeJa) BCAeACTBHe Dellaiolllero
BIAHAHHA MHOTHX ADYIHX TPYAHOYHHTHIBaeMbiX (axTopoB (Xapakrep BMeUlalOWIHX
NOpPoA, reHeTHYeCKHe THUMH pesbeda, PAaCTHTENBHOCTb, MUKPOKJAHMAT H T. A.) MOXer
ObiTh  pacmpocTpaHeHa Ha HOBbie yY4yacTKH ¢ GoJpuiofi octopoxkrocTblo. C yueTom
9TOr0 OOCTOSITENILCTBA  AJIMHA NEPBHIX TOPH3OHTA/IbHBIX Da3BeAOUHBIX BHIPaGOTOX
(kanaB, pacceyex, HAKJOHHBIX GYDOBHIX CKBAaXKMH) JO/IKHA 3aBEAOMO MNePeKpHiBaTh
BO3MOXHYIO OWIHOKY B OHEHKC CMCIIEHHS OpeoJa,

§ 222. B ycnoBHSX 3HAYHTE/NBHBIX CMEIUEHHH NEHTPANBHHIX TOYEK OpPEeoJOB
paccegHus BCA HHXKHAA YacTb NPAMOJMHEHHOrO FOPHOTO CKJIOHA B NoJioce IHPHHOM
& Sq» @ TAKXKe HHXKHHE HWHTEPBaJbl BOTHYTHIX CKJOHOB MOTYT MBJSATHCA 06JaCThIO
nepexoAa OCTAaTOYHBIX OPEOJIOB DacCesiHHsi B TOrpeGeHHOe COCTOSTHHC BCJACACTBHE HX
NCPEKPBITHY [eJIIOBHEM BhIlllesiexalllero OTpe3ka CK/AOHa, PeasNbHOCTh CYIEeCTBOBA-
HUA TAaKHX ReVIOKIHMOHHBIX OPEOJOB DaccesiHusl, HAIPHMEP, B FOPHO-TaeXHbIX pafl-
onax Cu6bupn u Cesepo-Bocroxa CCCP jponKHa HeNpeMeHHO YUHTHIBATbCS IIpH
BHSBJIEHHH Y TNPOCAGKHBAHHH OTHENLHBIX DYAHMX TeJ HA HNOACTAAUAX AETAJNbHLIX
TIOHCKOB H NOHCKOBO-OIEHOYHHIX pabor.

§ 223. HoxyMenrauus nepsblX BhIpa0OTOK ¥ CKBAXKHH, 33JaBaeMbIX € IC/bIO
OUEGHKH BTODHYHBLIX OpPEOJIOB paccesHHf, JOJIKHA YAOBJNECTBOPATb CTAHAAPTHHIM,
yrBepxAeHHBIM Munncrepcraom reostorin CCCP, TtpebGoBanHsiM K HX TreoJorHye-
CKOMY OINHCAHHIO, 3apHCOBKe H onpoGoBaHWiO. 3aPHCOBKY OOLIUHO NPOU3BOAAT B
macirabe 1:50—1 :200, Ilpu onucanun BHPaGOTOK NO/KHBI GLiTb NMOAPOGHO OXa-
PaKTEDH30BAHB  DhIXJble OTJIOMKCHHS — HX TeHEe3HC, MOILHOCTb, JIHTOJIOTHYEeCKHH
€OCTaB H XapaKTep DPasBUTHA ToyBeHHOro npodunid, OnpobGoBaHue TOPHLIX BLIpa-
60TOK ¥ OypoBHIX CKBaXKHH B PyAHOM HHTepBaje clelyeT BeCTH GOPO3LOBHM CIIO-
€o60M C yueTOM KOHKPETHBIX I'eOJOTHYECKHX YCJIOBHH H HEOOXONMMOCTH MOJYYCHHS
BOCTOBEDHLIX H MPEICTABUTEJBHBIX AaHHbIX,

OnpoGosaHue OCTAJbHLIX MHTEPBAJOB BHIPAGOTOK M CKBAXXHH HPOBOAST NyTEM
or6opa Juuefiuplx npol, T, e. Gopo3foBHX Npo6 Masoro cedeHna (2X1 cM) HaH
DYHKTHPHBHIX 1pO6 H3 KOpPeHHBIX MOPOA NO NOJOTHY KaHaBel, OJHOH M3 CTEHOK
BHPAaGOTKH HJHM N0 KepHY, a rakixe WTYQHHIX mpo6 W3 BCAKOrO DOAA PYAHBIX,
KBADUEBLX W OXPHUCTHIX IPOXKHIAKOB, rpeH3eHOB, OXeJe3HeHHBIX 80H # T. n. Jlu-
nefinble, NYHKTHPHble W WTypHEC npo6sl HMeT HayadbHyilo Maccy 200—500 r; ux
YNAKOBBIBAIOT B MEIOYKH, 06palaThiBaloT B COOTBETCTBHM ¢ yKasaHuamu § 167
H noaBepraioT aHaausy. HasHaueHue pannoro omnpo6oBasins — 06eCHeuuTh NPaBHJb-
HYI0 JOKyMeHTalulo BbipaGOIKH, [apaHTHPOBAThb OT NPOHNyCKa YYacTKOB OpPYyA€HEHHS
¥ naTh OLEHKY KauyecTBa pya mnpocreiimum crnocoboM. Mecra or6opa Gopo3fnoBHIX,
JNHHCAHLIX H TOYeYHHX Npo6 OTMEYAlOT Ha 3apHCOBKE, a De3yJ/IbTAThl aHaJH3a B TOM
ke MmacirtaGe HaobpaxaloT B BHAe rpadu«a.

Oro6paHHbie NpH JOKYMeHTalUuHu BHIpaGOTOK H CKBaxXdH 00pasum pya H BMe-
MAOUIHX NOPOA KO/IKHB OBITb NOABEPrHYTH TUIATEJLHOMY MHHEPaJOro-réeoXHMH-
9eCKOMY H3YYEHHIO € UeJbIO YCTaHOBJEHHS THIA MHHePaJbHBIX accouuauufi v Be-
poaTHoro Maciutaba OpyAeHEGHHf IyTeM HCC/JAeAOBaHHA IMIH(GOB H NOPOTOJNOUEK.
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§ 224, Tlepuynyio 06paGoTKy 60pO3JOBHX Npo6 3aKAHYMBAIOT NPHTOTOBJCHHEM
ABYX OJHOTHNHBIX Npob, Kaxayio Mmaccod oxono 200 waum 600 r (npu araause Ha
sognoro). M3 nux oaHa (nyGaukaT) nocje AafbHeflllero H3MeJbMeHHs H COKPalleHus
IOCTYNAeT Ha CHEKTPANbHHLIL aHAIM3 M AO/MKHA OBITH COXPaHeHA B apXWBe NAPTHH,
a BTOpYyl0 nepejajoT Ha xumHuecknli aHamus!., Bceio o6pabotky GopospoBuXx npob
JOKYMEHTHPYIOT B CHELHAJbHOM XXYypHaJje.

OG6paGoTKy JHHeHrbIX M TOUEUHHX Npol, COGpaHHBIX NpH ORPOGOBAHMM TOPHHX
BEIpaGoOTOK, a Takxe 7npo6 KepHa OypOBBIX CKBaXHH, AyG/aHKaTos GOPO3AOBLIX.
H JAPYrBX npo6, mpeaHa3HauYeHHHIX [ CHEKTPAJbLHOTO aHa/u3a, NPOBOAAT MNyTeM
TIO/IHOrO H3MeJbYeHHd MaTepHalna TpoObl A0 KPYNHOCTH HacTHIL MeHee | MM; Juub
nocse sroro npoba Momer OuTh cokpamiena a0 100 r. Bunfpacupanse B oTBAX
Kpynuoil ¢pakusu npu npoceMBaHuM npobunl  KaTeropudeckH sanpemaercd, Jlans-
nefiee coxpaliesne npobul po ofnmHOM Maccw B 50 r poNyCTHMO JHIIL DOcae
JIOTIOJIHHTENLHOTO  H3MeJibYyeHH .

Pe3ysbTaThl CHEKTPanbHOTO (H XHMHYCCKOrO) aHaJH3a 60PO3AOBHIX H JHHeHIHX
npo6 cayxat AJs Tojcuera KOJNHYECTBA MeTa/lla B CCUCHHH DYAHOro Teia WM
€ro NPOAYKTHBHOCTH,

§ 225, Tlpa npoxoske mepsHX pasBefloyBhIX BLipaboTok (Kanas, mypdos, pac-
ceyeK) [0 MepeceveHUs PYAHOro Tejaa, B Clydae OTCYTCTBHA MNOC/AEAHEro B Hame-
YeHHOM WHTEepRalle, C/AeJyeT UPOBECTH AeTa/ibHOe ONPOGOBAHHE PHIX/IBIX OTJOXKeHH.
Onpo6oBasye XanaB HYXXHO HNPOWSBOAHTL MOTOPH3OHTHO NyTeM oT6Opa OOBIYHBIX
JINTOXUMHYeCKUX Npo6 Medkosema 4epes xaxase 0,5 M puxanix obpasopannft no
BePTHKAJH, HAUWH&S OT MOBEPXHOCTH, ¢ COOMIONACHHEM PACCTOSHHS MEXAY Npobamu
no ropusonrasu 2—10 M, [Ipu mnoHCKOBO-KAPTHPOBOUHOM OypeHHH B NOXOGHLIX
caywasiy jenaioT orGop Kepwa u maava uepes 1—2 M. [lo pesynpTaram aHnaiu3a
sTAX npo6 B Macmrtabe 1:50—1:200 crposTes rpadHKH M KapThl H3OKOHUEHTpa-
1Hf B BepPTHKaJbHOR MJIOCKOCTH AJSI KOPPEKTHPOBKH nasbHedmux paboT.

B Tex cayuyasix, KOraa BCKPHITHE KOPEHHOTO OPYAEHEHHS 00 HallieHHol JanTO-
XHMHYECKOl aHOMaJMM BCTpevYaerT TPYAHOCTH, CJNEeAyeT YYHTHBATh, YTO BTOPHUHLIE
HaJNIOXKeHHbIe OpeoJibl pacCestHud KODPEHHOTO OpyJeHeHHs, NpOsBJeHHBE Ha TMOBEpX-
HOCTH fAaJbHENPHHOCHHIX OTJOXeHuil, yxe Ha Manofi ruybune (0,5—1,0 M) Moryr
HcyesaTh, MOSBJSCL B pas3pe3e OCALOUHOIO YeXJa TOMABKO NPH HAJIHYHH TOPH3OHTOB,
6MarONpHATHKX AN aKKYMYJSUHMH pPyIHBIX SJCMEHTOB, HJH B OCHOBAHHH TaKOro
yexJia NpPH nepexofe K OCTATOUHOMY OpeoJy

OnpoGoBanHe COBPEMEHHBIX pPHIXJBIX 06pa30oBaHMil HAH ADEBHHX KOpP BHIBETPH-
BaHuA, ofecrnednBas o6beMHOE H3yueRHe OCTATOYHOrO OpeoJia PAaccestHAs, TNO3BOJET
KODPEKTHPOBATh 3aJaHHe TOPHLIX BHIPa60TOK M CKBaXXHH AN BCKPHITHS PyA B KO-
peHHOM 3ajieraHHR HJAH OGOCHOBAHHO OTHECTH TEOXHMHUCCKYIO AHOMANHIO K Thny
BTODHYHBIX aKKyMyJsnufi, He CBYI3aHHBIX ¢ OpyZAeHenHeM. B nocaenrem cnysae
JJIs1 BBLISIBJIGHHSI TIPHPOABI BTOPHYHBIX aKKYMYJAUHA mnOJe3HOo H3YyuuThb (OPMM Ha-
XOX/IGHHS] PYAHBIX 9JEMEHTOB, @ MNpPH HAMUUMH NPH3HAKOB THAPOXHUMHYECKOTO TpH-
BHOCA JaHHBIX IEMEHTOB BBIMOJHHTbL COOTBETCTBYIOULHE THADOXHMHYECKHe HCCle-
JOBaHHSA B 30He NAaHHON JHTOXHWMHYeCKoli aHOMAaJHH.

§ 226. JluToxuMHUecKHe Opeoihl W MOTOKH DACCestHHS TAKENbIX YCTOHUUBHX
MHHEpaJoB  (30/10Ta, MJIATHHEl, KacCHTEDPHT8, BOJAbOPAaMHTA, lleenuTa, KHUHOBapH
H 1p.), SIBAAACH TNPH3HAKAMH KOpPEHHOro OPYAEHEHHS, B TO Ke BpeMa B Giaaro-
NPHATHBIX YCAOBHAX MOryT 06GpasoBLIBaTh 3JIOBHO-NENIOBHAJNbHHE H a/JIOBHAaNbHbIE

! Tlepenaqy npo6 Ha XHMHUECKHN aHajau3 NPOH3BOAAT TOALKO MOCAE HCOONHEHHS CIeKTe
PankHOTO AHAMH32 C YYCTOM €ro pe3yaLTaros,
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pOCCBHITH, T. € BTOPHUHbLIE MECTOPOXKICHHA LeHHOro MuHepana. ITostomy opeosint
8 MOTOKM paccesiHHs 3THX MHHepanoB HcOOXOLHMO OUEHHBATb, TAKXKe HCXOAS H3
BOSMOXKHBIX 3aMacoB MeTala, 3aKJOYeHHBIX HEDOCPEACTBEHHO B TOJIle PhIXJABX
orjoxeHu#., B 3THX ueaAX JHTOXHMHUECKHe aHOMAaJIMH CJeRyeT IIPOBepHTb CepHelt
mypdos ¢ NOTKOBLIM onpobosanuem BbipaboTok depes 0,5 M H MHHEPaJOrHYeCKHM
aHAJH30M IIJHXa COrVIaCHO CYIUECTBYIOUIMM MpaBk/iaM pa3BeAKH POCCHIHBIX MeCTo-
poxaeHnli, OnHOBpeMEHHO HAuaJbHHK NapTUH JOJXKEH NPOBEPHTH HAJHYHE Iorpe-
OCHHBIX  aMIOBHAJIBHBIX  pocchinieli UEGHHOrO MHHepaJia, INPHJACralomHX K KOpeH-
HOMY MeCTOPOXIEHHIO, NPHMEHHB COOTBETCTBYIOUIHE METOAM IIOHCKOB R pas-
BEAKH,

§ 227. BuinBieHHble JHTOXHMHYECKHE MOTOKH pacCesiHdsi UEHHBIX 3JEMEHTOB,
MHHEPaJbl KOTOPbIX He 06pa3yloT BTOPHYHBIX POCCHIMHLIX MECTOPOMACHHH NPOMBILI-
JeHHBIX THOOB, KaK TpaBH/o, FOPHBIMH paboTaMu HAH OypeHHeM He H3YYaloT.
Tonuckosyio 3anauy CYHTAIOT pellieHHOH, ecin B CBA3H C BHIABJCHHLIM NOTOKOM pace
cestHig MOCAeNYIOIMMH NOHCKaMH OynyT OGHapYKeHBI OPEOAHl PacCesHHs H KOPeH-
Hble PYJONPOSBJEHUS AAHHOIO MeTasJa, B Npejesiax KOTOPbIX NPOBOASAT AajbHefi-
mwxe paboThl, B TOM YMCJe H C HeJbI0 MOHCKOB CJIeNbX PYAHBIX TeN.

Ecnu no norokam paccesiHMs Opeosibl pacCesiHHs M KOPEeHHble PyAONDOABJEHHSA
se oGHApYKHBAIOT, CJeldyeT YCTaHOBHTb, He OTHOCHTCA JIH JAHHBI MOTOK pacCesHus
X paspsay Oe3pyIHbIX, CBSI3aHHBIX, HanpuMep, ¢ COBPEMEHHBIMH MJH JAPEBHHMH
AyTAMH TPAHCTOPTHPOBAHHA H mnepepaborkod pya. B npotuBHOM ciayuae Heo6Xo-
AUMO DAccMOTpPeTh BOMPOC O BO3MOMKHOIN CBS3H TAKOrO NMOTOKA PacCedAHua C mNpH-
BHOCOM JAHHBIX 3JIEMEHTOB NOA3EMHBIMH BORAMH H3 30HH CJENOro DYAHOro Tena
HJH 32 CYeT HX BbLILEJAYHBAHMA H3 OKPYIKAIOUMX TOPHHIX NOPOA, XapaKTepH3yeMbIX
NOBLIEHHBIMH  CONEPMKAHHAMH STHX 3JeMeHTOB. [cosoraueckoe H3yueHHe TaKHX
JUTOXHMHUYCCKHX aHOMasuit cjeayer JOUOJHATb AETAJNhHHIMH THAPOXHMHYECKHMH
HeeaeaoBAHHAMY, (Aa30BLIM aHANH30M JIHTOXHMHYECKHX Npo6 H NPH HAJIHYHM OCHO-
BaHHA K UOHCKAM CJeNBX PYAHBIX Tesl NepeXoAHTb K HPOH3BOACTBY Oosiee AeTalibe
HBIX HCCJlefoBanuil,

§ 228, Ocoboro moaxopa tpefyeT oueHKAa pe3yAbTaTOB JHTOXHMHYECKHX MO-
HCKOB MECTOPOXC/AeHHH CHIMKATHBIX HHKe/NEBHIX PYA KOPHl BHIBETPHBAHHS H APYrHx
FODH30HTAJbLHO 32JIETAIOUHX MECTOPOXK/[EeHHN, NOJABEPraioUIuXCcsl 3pPO3HH B YCJAOBHAX
coBpeMeHHOTO penbeda, B OTAeNBHBIX C/Iyuasix BTOPHYHBLIE OPEOJbl PacCcesHHi MOLYT
NHMbL  OKAHMJSITD NPOMBLIIIEHHBIE KOHTYpH TNogoGHbix mecTopoxaenuii., [loatomy
BAA OLEeHKH Mmaciuraba noCNeAHHX HYXKHA MNpPOXOAKAa [AONOJHHTC/BLHOrO 4HC/IA Bep-
THKaJbHBIX BbIPA0OTOK 3a NMpeAesaMH PYAHBIX OPEOJIOB,

§ 229. TlpuBegeHnsie B § 211 MeTOAB OlEHKH NPOTHO3HLIX PECYPCOB METAJJIOB
N0 TeOXHMHUYECKHM [aHHWIM SfBJSIIOTCA He E€AHHCTBEHHHIMH H B COOTBETCTBYIOLIHX
enyqasix MOryT ObITh NpHMeHeHbl W ADYrHe MCTOAB., B uacTHOCTH, NMpH JIHTOXWMH-
4eCKMX [OHCKAX 30JIOTOPYAHBIX MECTOPOXAEHHH MO TMOTOKaM paccesiHHs B CBA3H
¢ TPYAHOCTbIO onpejejeHns Koshduuuenra k' (30J0TO) OlEHKA MPOrHO3HBIX pecyp-
€OB 30JI0Ta MOMKET NPOBOAWTbCH Uepe3 3anack cepebpa HJH uyepe3 3amachl sJe-
MEHTOB-CNYTHHKOB 30/10Ta (MBblIbSIK, BHCMYT, CypbMa H [Ip.) C ROMOLILBIO ypaBHe-
nnii  MHOTOMEPHON pCTrpecCHH WJAH N0 TNPHHUMMY NPOCTOH NPONOPUHOHANBHOCTH.
Takiie Ke MOACUCTH HPOTHOZHBIX PECYpPCOB 30J0Ta MOCYT BEeCTHCh (NIpU HepocTaTke
aHAJH30B HA 30JI0TO) NO BTODHYHBIM OCTATOUHBLIM OpeosiaM paccesHus cepebpa
¥ 3/CMEHTOB-COYTHHKOB HJH PecypcoB TaHTaja —— M0 HHOGHIO H T. I

Jna ueneli, cBsi3aHHBIX ¢ KJAacCHUKamHeA TeOXHMHYeCKHX aHomaju#i, B 00s-
3aTeJLHOM MOPAAKEe AOJ/KHB OBITH YCTAHOBJIEHB KOpPpe/SUHOHHHE 3aBHCHMOCTH
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MeXAY COAEPXKAHHAMH PYIHBIX 9/JEMEHTOB B THMEPreHHHIX JIHTOXHMHYECKHX aHOMa-
JHSIX U KODEHHOM OpYJeHEHHH.

§ 230. JlaHHble JHTOXHMHYECKHX INOHCKOB JIOGHX MacmTaGoB AOJ/IKHEL pery-
JspHO o0606maTecs B (Gopme CBOAHBIX KapT GoJee Mesaxux wMacmrabos. Ilyrem
MAHTOIPAHPOBAHHSL KOHTYDOB BTOPHUHEIX OPEOJIOB DPACCesIHHsS MOTYT COCTaBASTLCSH,
HanpuMmep, of30pHble Kaprhl MacmTaba 1:25 000 no AaHHEIM jAeTalbHHX INOHCKOB
macirraGa 1: 10 000 nau o6sopHele Kaprhl mMacmraba 1:200000 no gaHHBIM NOHCKOB
macwraba 1 : 50 000.

§ 231. JlutoxuMHuecKkHe NOHCKH [0 BTOPHYHBIM OpeoJaM H TOTOKaM paccesis
cudTaloT 6pakoM B Tex ciydadx, KOFja orMmeuaercs:

a) HECOOTBETCTBHE YTBEPXKAEHHOMY HpoekTy pabor;

6) OTCYTCTBHEC NEPBHYHOA NOKyMEHTALMH WAH HeOpexkHOe ee BeleHHe (HampH-
Mep, TpH HaJHYHH NOJYHCTOK, OTCYTCTBHH NOANHCefi HCHOAHUTesel, MNyTaHHUbI
B 3amHCAX H T. 1.);

B) HEyAOBJICTBOPHTCNbHAA YYBCTBHTE/NLHOCTh H TOYHOCTh aHA/K3a WM HenoJ-
HOTA NEPEeYHsl ONpPEeeNsBIIHXCH 3JIEMEHTOB;

) OTCyTCTBHE HJM HEZOCTATOYHOE KOJIHYECTBO IOBTOPHO-KOHTPOJbHOro OT60pa
npo6 mo mpoduiaM;

A) OTCYTCTBHE TeO[e3HuecKOil HPHBSISKH TOYEK CCTH JHTOXHMHYCCKOro Ofnpobo-
Ballisg M JOJIOBPEMEHHHIX 3HAKOB, 3aKPEMJSIOUINX 3Ty CETh Ha MeCTHOCTH (OpH Nio-
magHEX NOHCKAaX), & TakxKe TONOKApT (MJIH KOHTaKTHHX OTIEYAaTKOB) C HAaHeceH-
HHIMH Ha HHX ToYkaMu ot0opa npo6 (NpH NMOHCKAX IO NOTOKaM DAacCCesHHs H Mapul-
PYTHBIX TIOHCKAX);

€) OTCYTCTBHE NEePBHYHEIX CIEKTPOrpaMM H JabopaTopHHIX Npo6, KpoMe ciyuas
BBIMOJIHEHHSI aHAJM30B CTOPOHHeHl OpraHusauHeil, Tie NOJNIKHH XPaHHTLCA CHEKTPO-
rpaMMBl; '

XK) BCAKOTO pojia HADYIIEHAS HACTOMIeH WHCTDYKIMH, CTaBsilliMe IOJ COMHEeHHe
LOCTOBEPHOCTb Pe3yabTaToB pabor.

Ilpu pewenun Bompoca o6 HucnpaBjeHHH Gpaka JHTOXHMHYECKHX IOHCKOB CJe-
IAyeT pasjelbHO paccMaTphBaTh Ka4ecTBO IoJeBoro or6opa u mx amnaausa, Ecau
HEYJOBJICTBODHTE/IBHLIM ABJIAETCA TOJBKO HCMOJNHeHHe aHaiax3a, HeoOXOAMMOCTb MO-
BTOpPCHUS oT6opa npol ormanaer.

KoHTpoab KayecTBa nepBH4Hoii HHGOPMALHH

§ 232. Koutponb ocymiecTBjAsieTcsl AJS ONePaTHBHOrO YNPaBJCHHA KaycCTBOM
NepBUYHON reoXHMHUeCKOH HHGODPMALHH, OUEHKH NOrpelinocTeil onpeaeJeHHH M HX
Jadpiiefilliero yuera npH aHa/lH3e FeOXMMHYECKHX JAHHBIX.

§ 233. KauectBo omnpo6oBaHHS NpPH JHTOXHMHYECKHX MOHCKaX KOHTPOJHPYIOT
NOBTOPHEIM 0TGopoM npo6 B o6weme 3 Y, KOTOPHI NPOH3BOAHT HayaJbHHK OTpPAAA,
reoJIOr WJH APyroe JHLS, He NpHHMMaBIlee Y4YacTHs B INepBoHayajJsHOM orGope
npo6. KonrponbhHoe onpoGoBaHHe ClefyeT NMPOBOAHTL B MEPBYIO OuepeAb Ha ydacr-
Kax, rie BhHIfIBJEHHbIE reOXHMHYECKHE AHOMAJHH IO TEeOJOTHYeCKHM MAaHHBIM Maso-
BEPOATHH, & TaKikKe TaM, Iie OTMEYeHH MOJOMHTENbHEIC reoJoro-MHHEepaJoruyecKue
NPH3HAKH OpYJAEHeHHs, HO N0 AaHHBIM ONPOGOBAHHS KOPEHHHX TNOPOA TI'€OXHMH-
YeCKHX anoMaJjuii He ycraHoe/jeHo, Bonpoc o npoBejeHHH KOHTPOJbHOro onpo6o-
BanHA B KaXAOM OTAEAbHOM CJyyae pellaeT HAuaJAbHHK napTuu (oTpsfa) HAH
CTapUWIHA reosior Ioc/e NPOM3BOACTBA NMOBTODHHX aHaJH30B Npo6 C 3THX y4acTKOB.

Kourponbhbiii 0T60p npo6 BHOOJHAIT: a) N0 BHIOOPOUHLIM NpOdUASIM HIH
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Mapiipy1aM, pasHOMEpPHO pasMellaeMEIM Ha HCCJIeLyeMOM ydacTke (mJowmanH);
6) no oraeMbHBIM TOYKaM HAM NPOGHIAM, HADYLIAOUIHM 3aKOHOMEPHYIO T€OJIOrH-
UeCKyIO KaPTHHY H IIOSTOMY BBI3HBAIOUIHM COMHEHHe,

§ 234, llo AaHHBIM NEPBAYHOTO M KOHTPOJLHOrO ONPOCOBAHHA NOACUHTLIBAIOT
norpeiwsocTs pabornt (cM. § 235—237), xoTopyio cjedyeT YUHTHIBATH NPH onpeje-
JIeHHH BEJIHYHHB reoXHMHYecKoro (oHa H BBHIAEJEHHH TeOXHMHYECKHX aHoMaaui.

§ 235. B cBA3u c JornopManabHbIM pacnpefieieHHeM MOTPeuIHOCTER NPH FeOXHMH-
4eCKOM OnpolOBaHHU NO pe3yJbTaTaM KOHTPOJbHHX Npo6, BHNOJHEHHLHIX B COOTBET-
crBHH ¢ § 233, BHYHCISIOT CHCTEMATHYECKYIO MOIPEUIHOCThL JIOrapH(MOB KOHLEHT-
pauuit

A=t
CHCT n

s

n
(RCp —lgCip) =L ¥ 1g 21, 28)
| n Cpo

-

rRe 1 —qHCA0 uap KOHTPOIbHHX npo6 (e wmewee 100); Cyy, C.2 — pesyabraThi
AHANN32 COOTBETCTBYIOMIMX Opo6 mepBoro # BTOPOro OT6OPOB.

AnTHAOTapH(M CHCTEMATHUYRCKOMR NOTPElIHOCTH AaeT CHCTeMAaTHYECKOe OTHOCHTE/bs
HOe pacXoX/leHHe CaMHX KOHUEHTpaluil S,.,., ==10dcucr G . nokasbiBaer, BO CKOJb-
KO pas nepBLie pesyJbTaThl CHCTeMaTHueckH Ooabmie BTOpoil. Eciu Suye; BHIXOAHT
3a npegean 0,9—1,1, TOo cHCTeMaTHuecKOe pAaCXOX/IEHHE MOAJIEKHT HCKJ/IOUEHHIO,
ans vuero Ay ., aJdre6pandeckn BHuHTaloT H3 Beex lg Co. |To nosyienHslM AKauHbIM
6es CYyUIECTBEHHOrO CHCTEMAaTHYECKOTO PACXOMKIEHMS BHIYHCASAIOT CPeAHION CcJjyuaf-
HYIO TOTpeurHocTb

n n
Benya = = N |18Cy —1gCpp| = A~ ¥ Ig Coon (29)
l/2n i=1 2 Cmeu

Ee antuorapudm paer cayvaiinoe cpepHee OTHOCHTC/AbHOE OTKJIOHEHHE CaMHX
KOHUEHTPALHA S¢ayy=104¢P.

CnyuafiHoe cpejHee OTHOCHTeNbHOE OTKJOHCHHE KOHLUCHTPAuHf norasbiBaeT, BO
CKOJILKO pa3 B CpPeJHCM [MOJyYeHHbie 3HAUEHHA KoHUCHTpauui Ooablle WIH MeHblue
HCTHHHBIX, T. €. COOTBOTCTBYIOUIHE [0 HAAEXKHOCTH HCTHHHblE 3HAYEHHN JexaT
B MpefenaX, BLIMHCASECMBIX YMHOXeHHeM 3HaueHHNl, NOJYYEHHHX DPH aHajHse
npo6, Ha Scaywtl.  Beauunna S.;,,He aoMxHa npessiwats 1,6 npu orGope npob
pHIXJHX oO6pasoBannfi 4 pactednit v 2,0 B cayuae onpoGoBaHusi KOPEHHHX MNOPOA,
Ilpn GoawiueRt norpemHocTd paGoTH CuUUTEIOT GpakoM.

B uHca0 nap KOHTPOJBHBIX NpOG, MO KOTOPBIM IPOH3BOAAT MOACYET MOrpel-
HOCTH, BKJIOHAIOT JHWbL Te, TAe XO0T9 Obl B ommoit npole H3 AByX oOHapyxena
H3MepsieMasi KOHUEHTPAlHA HCKOMOTO sjeMeHTa. Ecam npu stom B apyrofi (ocHos-
HOft MJH KOHrpoabHo#) npoGe sneMeHT He oGHAapyMeH, efi NPHUIHCHBAIOT KOHLEHT-
paildio, PaBHYIO MOJNOBHHE MOPOTa YYBCTBUTENbHOCTH aHAJM3a.

§ 236. Bce yxasanus, OTHOCsIIHecs K OUEHKe CJAydYafiHBIX M CHCTEMAaTHYecKHX
norpeinHocreii, B paBHONl Mepe 06s3aTeNbHH JJIS1 OLEHKH KayecTBa BCeX BHIOB aHa-
Jausa ortobpaHHBLIX npob.

§ 237. AnanornyHeM 0o6GpasoM 06pabaTHIBAIOTCH PE3YJbTATH KOHTPOJBHLIX Pa-
60T, BHNOJHEHHBIE B COOTBEeTCTBHH ¢ N. «Os § 233, HO uuCiIO ToueK 3apaHee He
00yC/OBIMBAIOT H B OUEeHKY KauyecTBa paboT mo yuyacTKy B LEJOM STH AaHHHE
He BxoaaT, [lpusnanume OpakoM paGoThl NOAJeXKAaT NepeletKke, a pe3yAbTaThl
NOBTOPHHIX HaGMIOJleHHH NOABEpraioTCs KOHTPONK Ha OOIIHX OCHOBAHHSAX.

Onenkn norpemtroctTell YYHTHIBAIOTCS NPH aHAaMH3e FGOXHMHYECKONH HHOpPMaili
IS NOBLICHHA HAaJCHHOCTH H HCTHHHOCTH BHIBOAOB,
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Onpenenerne reoxuMuueckoro GoHa ¥ MHHUMAJIbHO-
aHOMAJILHBIX COJEPXKaHHH

§ 238. B nepsoM npuGnHxKeHHH OLEHHThL YPOBEHb MECTHOIO TeOXHMHYECKOTO
(poHa (HOPMANLHOTO MOJSA) [IJIS KaXKAOr0 M3 3/eMEHTOB MOMKHO H3 DacCMOTDEHHA
KapT COACPXKAHHH SJCMEHTOB B OTJIOXEHHSX THAPOCETH Wau rpadHKOB 1O npo-
duanm. Ecau reoxuMmpueckue NOHCKH NPOBCAEHH Ha JOCTATOYHO OGOMbILHX ILIO-
wagnx, o6AacTH MeCTHOrO reoXHMHYecKoro (oHa Ha kaprax u rpadukax OyRyT
XapaxKTepu3oBaThCsl npeoGrajaBHeM OTHOCHTENBHO HH3KHX H CpaBHHTENbHO YCTOM-
YHBBLIX CONEPXKAHHI 3JeMeHTOB B npobaX, OXBATHBAf YYaCTKH THAPOCETH WJH OT-
peaxi HpodW/IcH B yAaJeHHH OT H3BeCTHHIX MeCTOpOXIeHHfi, pypoupossiacHuft JHGo
3aBCAOMBIX ODEOJNIOB H TNOTOKOB paccesHHd, IIpHOJMIKCHHO OIEHHB [0 9THM YY8CT-
KaM CpEANIOI0 BEAHYHHY COJAEepPKAHHA KaXJAOro H3 9/ICMEHTOB, MOXKHO BBHAEIHTD
Ha xaprax M rpaduxax pce HanGoJee OTHYETIHBHIC FeOXMMHYECKHC AHOMAaJIHH
(opeodinl, TOTOKH),

§ 239. Bhipesenue caalblx reoXHMHYeCKHX aHomamit TpeGyer Gosice TOHHOM
ONEHKH MECTHOTO TCOXHMiueckoro (oxa nyTeM BapHalMOHHO-CTaTHCTHYeckofi 06pa-
GotkH JanubiX. B 9TOM cayuae BeqHuHHY MeCTHOro reoxumuueckoro doma (Cy) Ans
JAaHHOrQ 3JeMCHTAa ONpeiessiioT B 3aBHCHMOCTH OT MaTeMaTHYECKOro 3aKOHa, KOTo-
POMY HOAYHHCHO pacnpeleseHHe coaep:KaHufl 3Toro saementa. [asi MHKPO3/eMEHTOB
nanbosiee OCLIYHBIM HIBJSIETCA Jlorapu¢MHUECKH-HOPDMAJDbHBIL 3aKOH pacnpelesieHus
(OHOBEIX CcOAEPMAHHII 5/eMEeHTOB, a MAJIA MaKPO3JEMEHTOB — HOPMAJbHBIA 3aKOH.

Jnst xapakTePHCTHKH MeCTHOrO reoXHMMHYeckoro (oHa Heo6XOoQHMMO YCTaHOBHTDL
3aKOH, KOTOPHLIM anIpOKCHMHpPYETCsl pacnpefeicHHe (DOHOBBIX COAepXaHHH, M ompe-
JAeMITb TapaMerpsl 3TONO paClpejesieHHsi — CpefHee 3HayeHHe H CTaHAApTHOe OT-
K/JOHeHHe OT cpefHero. Hapsiny ¢ aHanuTHYECKMM METOAOM 3Ty 3ajady MOXHO
peluTh IyTeM MOCTPOeHHA TpadHKa HAKOIIEHHOH WacTOCTH Pa3JiIuHBIX COXepKaHHl
aneMeHTa Ha OGjanHKe BeposiTHOCTHOM Gymarn. Pacnpepenenne naHHBIX, NOAYHHAIO-
LHXCS HOPMAaJbHOMY (HJH JIOTHOPMAJbHOMY) 3aKOoHY, Ha 3TOM GJaHKe rpaduyecKd
1i306paxkaloT NPAMBIMH JHHHSMH,

§ 240. Ouclky MecTHOTO (POHZ NPOH3BOAAT AJA KAXKAOTO H3 yYacTKOB, OTJH-
4aloUXCcA N0 TreoJOrHYeCKOMY CTDOEHHIO HJH JaHAWAG(THO-TEOXHMHUYCCKHM YCJO-
BuaM. C 3To#f mesblo BHGHPAIOT XapaKTepHbie OTpPe3KH npoduielt WIH MapupyTos
B VJAaJeHHH OT 3aBeJOMBIX FeOXHMUYECKHX aHOMaJjHil B KoauuecTBe n=100—250
Touck HalOJwAeHds.. B cocraBe BrIOpaHHON OAHQPOAHOA COBOKYMHOCTH HKAHHLIX MOZA-
CHHTLIBAIOT YHCJO 7; KaXKAOTO W3 NMCKpeTHHX cojepxauuit €, xaxoro-nmbo sJe-
MCHTA, BBIPAXKaloT B NPOUEHTaX OT oOulero 4YHc/Ia [NaHHBIX #, HaAZeHHble YacTOCTH
n; N9 yCPPAHEHHA BJHAHHA «MoOHMBIX® uHDP ACIAT NonojaM M INOACHHTHBAIOT
HapacTalollHM HTOrOM HAKOMJIEHHBIE YacTOCTH 3HAYCHHH, KOTOpble MeHbllie HJIH
pasapl C,. MenkHe HeTOUHOCTH, AONyUIEHHblE NpPH BHIYKHCJACHHH N; B NpPOLEHTAX,
HCOPABJAAIOT 3a CYeT CTPOK C MAaKCHMaJbHON YacTOCTBIO € TeM, 4TOOb noJHas
HAKOIJICHHAA YacTocTh cTporo coorserctBosaja 100,0 %. (Henenne n¢ mnonosam
npouspoaar c¢ rTouHocteio ao 0,1 % ¢ okpyrsennem B GOJblIyIO CTOPOHY Aaf uudp,
JeXallHX B HANpABJIEHHH BO3PACTAHHS YACTOCTH.)

Ha Onanke BepositHocTHON Gymarn mo ocu abcuuce uudpsl comepxanufi sie-
MCHT4 HaHeCeHnl B JorapHdmuyeckom Macuwitabe, 4yTo u36aB/isAeT OT HeOOXOAUMOCTH
npuberaTh K JOrapuMHPOBAHWIO 3THX BeJHYHH. BceromorartelbHble MyHKTHDHBIE
JHHHH MpCAHA3HAYEHH JJs HCNOJB30BaHHa OJlaHKa TNpH MOCTPOCHHH rpadHKoB
HOPMaJNbHOrO pacnpefesieHHss ¢ apudMerHyeckuM MmaclutaGoM BROJMb OCH abcumce
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UM rpadMKOB JIOTHOPMANBLHOIQ pachpefiefieHus ¢ JIoObM TeOMeTpHuecKAM (1. e.
JorapudMHUeCKHM) MacwtaboM cofepxaHHi ajemedra (Hanpumep, |—2—4—8—
16—32 u 1. a.). [lo ocu opaunat HaHeceHH B Macuitabe JHHefIHOrO H3MeHEHHUS
aprymeHTa TeopeTHUCCKHE B3HAYEHHs HAKOIVIEHHOH YacTOCTH HOPMaJbHOro pachpe-
neaenust. Jast ynoGerBa sgech ke NOKasaHel 3HaueHus =f, +2f, +3{, oTBevalouine
yactoctsiM 3Hauenuit Cy, OTKJOHSIOWMMCHA OT IEHTPa pacnpeieieHHs HA BeJHYHHBI,
KpaTHble CTAHJAPTHOMY OTKJIOHeHHIO S,

Ha G6aank BepoaTHocTHOM OymardH ¢ apHQMETHYECKHM HJIH TEOMETPHYECKHM
MmacwraboM coaepaHuil 3jeMeHTa 1o ocH abenuce (B 3aBHCHMOCTH OT BHMAa pac-
npejcsieHnsl yacTocTell 7;) HAHOCAT TOUYKH HAKOMJIEHHON 4acTocTH M  NPOBOAAT
OCPelHAULYI0 OpAMyI0. EC/IH HEKOTOpHIE TOYKH OTXOAAT OT 370l NpPAMOMA, OTHICKH-
BAIOT HAHXYRIIYIO TOUKY, N0 KOTOPOH COOTBETCTBHME [AHHOIO pacnpejeleHHs Teope-
THYECKOMY 3aKOHY NMpOBepsIOT ¢ NMOMOIIb0 KpuTepHs Koamoroposa

Ay V'n
= 35 30
A 100 < 1,35, (30)

raqe Ay — pasnocTh OpiMHAT 3TOH TOUKH M COOTBETCTBYIOUICH TOUKH Ha OCPEAHAIO-
uicH HpAMOH B NpOLEHTax.

Kputepuit cornacusi A < 1,35 ykasbiBaeT, 4TO OTXOj 3SMMHPHYECKHX TOYeK OT
ocpeausiowiclt npsMoli cayyaeH ¥ paccMaTpHBaeMas COBOKYNHOCTb RAaHHHX YHIOB-
JeTBOPHTEJbHO ONHCHIBAETCS HOPMANbHEIM (MJH JIOTHOpMaJ/bHEIM) 3aKoHoM. [lpn
GonpmioM pasbpoce IMIHPHUYECKHX TOYeK NpPEABAPHTENbHO IS KaMAOH H3 HHX
CTPOSIT OTPC3KH Aymu=135/}/ﬁ, % BHYTPH KOTOPHIX Ha MHHMMAaJbHOM YJaJeHHH
OT IMIKPHYECKHX TOYEK NPOBOAST OCPEAHAIOMYIO NPAMYIO.

§ 241. Tlpn ycnosun coGaI0eHHST KPHTEPHs COrJiacusi A MO COOTBETCTBYIOUIHM
TOUKAM OCPCAHSIOIEH NPSAMON ONpefeNsioT napameTpsl pacnpepenenus. ITo aGeiucce

Touxn ¢ opanxatoil 50 % wmaxomsr C (nopmanbHoe pacnpefeleHHe CcoxepXKaHAR

sjqementa) Hau C (norHopMadbHoe pacnpejeierue). Onpepensiior aGeuHccy TOMKH
¢ opaunaroit + £ Ilpn HopMasLHOM pacHpeleseHHH COJMepKAHHI 3eMEeHTa BbIUH-

ranyeM C HaxolAT cranaapTHoe oTKJAoHeHHe S. [Ipn JorHopMaabHOM pacrpeeseHHH
abecuncey ToukH +¢ pgeasar Ha C u Takum oOpasom onpepensior e=antlg S. Haii-

Acanpic sHadenust C nan €, S WM e M WHCJO n CJAeAyeT 3aNHCHIBATh Ha OJaHK
rpadueckoii o6paboTkii. YKasHBAIOT AaTy 06paGoTKY, 3aKOH pacnpefeseHHs, CHM-
BOJ XHMHYECKOro 3/1eMeHTa, Ha3BaHWe yyacTka, HoMmepa mnpoduael H IHKeTOB
WIH COOTBETCTBEHHO HaMMeHOBaHHe ropHoll mnopoas (cocras, BO3pacT M T. IL),

Uucnenunie snaueuna C, C 1 S B OKOHYATENbHOM BHAE CJCAyer A4BaTh B BECOBBIX
NpONEHTAX, raMMax # T. N., & — Beanynda Ge3padmepnas (e > 1),

§ 242. Ecam kputcpuit coriacus anas pacnpefe/leHHsl HMEIOIIUXCS AAHHHX He
cobmopnacrcs (A>1,35) 4 BHYTPH OTPe3KOB Aymax He YNACTCSl NMPOBECTH OEPENHSIIO-
IYIC INIPSIMYIO, HYXKHO JONOJNHHTENbHO pAacCMOTPeTb Pa3MHuHA B reoJIOrHYecKOM
CTPOCHHH HJIH JaHAmaTHO-TeOXHMHUECKHX OCOOeHHOCTSX YacTH yYacTKa HAH cTa-
BHTb TIOJ COMHeHHe AOGPOKAueCTBEHHOCTh aHaausa npo6. Ilpn HeoGxomumocTh
cieayerT CTPOHTh AudepenunabHyl0 BapHAIHOHHYIO KPHBYIO pacnpefesieHHs B pas-
HHX HHTepBaJax noiaciera vactocTd. Ilocne passeneHns nepBoHavasbHOH COBOKYyI-
HOCTH JAHHBIX Ha JeXalllie B ee OCHOBe NPOCTHle COBOKYNHOCTH CJeLyeT BO3Bpa-
THTbCA K MOCTPOEHHIO rpadHKa HAKOMJIEHHON 9acTOCTH MAJIS OCHOBHON HJIH KaXKIoM
M3 BBIACJCHHLIX rpynn AaHHbHX. HeBo3MOXHOETb pasienieHHs CHIOXKHBIX pacnpeaene-
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HHJi TIPH TeOXMMHYECKMX TNOHCKax He MCKIoyaercsi, OAHaKo HabuionaeTcd OTHOCH-
TeNbHO PEeAKO, H PACCMOTPEHHe TAKHX COBOKYNMHOCTEH MaHHBIX B KaXKAOM KOHKpeT
HOM cayyae Tpe6yeT HHJHBHAYaJbHOIO NOAXOAA.

§ 243. Ecau uyBCTBHTEJDHOCTL aHaJH3a TeOXHMHYECKHX Npo6 HeLoCTaTOYHa
H npeobnaparonias 4acTb pPe3yJabTaTOB OTBEYAeT COJAePXKAaHHAM HHIKe Mopora uys-
CTBHTEJBLHOCTH aHAJH3a, CTaTHCTHUecKas 0o6paboTKa AaHHBIX CTAHOBHTCS HEBO3MOX-
Hoil. Ecav B cocTaBe MMeoUIMXcs OaHHLIX 4HCA0 NPo6 ¢ HeolnpeAefeHHBIMH Pe3ylib-
TATAMH aHaJH3a B CyMM€ ¢ NOJOBHHON YacTOCTH MEePBOro ONPEeLeNHMOro coaep-
xkanug menee 50 %, 3TO He npenaTCTBYeT MNOCTPOEHHKIO rpadHKka HAKOINVIEHHOH
yacroctd., CnpasJieHHb rpaduK HaKOMICHHBIX YacTOCTENl TO3BOJSET N[O JIEBOMY
NPOROJKEHHIO OCPeAHsIOmeR NpsMoil OLEHHThL YHCTEHHHE 3UAYeHHA HeolpelelieHnbX
pesynbTaToOB AHANN3A, JEKALMX HHXKE [10pora ero 4yBCTBHTEJAbHOCTH («He o6Ha-
PYXKeHO»), MyTeM OTBICKaHHA albcuuce, OTBeYaloOUIHX 4YacTOCTAM JTHX pe3yJabTaToB.

§ 244. IlpakTurolt TEOXHMHUYECKHX IIOMCKOB YCTAHOBJICHO, 4HTO 3a HHXHee
3HaueHHe BePOATHbLIX aHOMaJul AJA ONHHOYHBIX (HM30JHDOBAHHBIX) TOYEK C IOBHI-
LIEHHBIM COAEPIKAHKHEM 3JIEMEHTOB leJccoo6pas3to NpHHMMATh Beauynny Ca=Cg+
+ 38 uaM COOTBETCTBEHHO IpH JOrHOPMAJbHOM pacnpefeneHun (oHOBLIX coAep-
Kauuil  Bemmunny Coa=Cqe%. B stux npepenax c seposituocroio 99,86 Y% nexar
3HayeHHs (POHOBLIX COAEPIKAHUIl JEMEHTOB, MOSTOMY BepOATHOCTb OMmHG0YHOrO
OTHECEHHSI K 4HCJIY aHOMaJHi TOYEK, XapaKTEepH3YIOUIMXCA TOJNBKO CAydaHHBIMH KO-
neGannsimu GoHa, oueHb MaJja.

§ 245. OcoleHHOCTbIO PYAHBIX TEOXHMHYECKHX aHOMAJHiA SABJASIOTCS HX INpH-
YPOUYEHHOCTb K G6/arONpHSITHHIM TeOJOTHYECKHM CTPYKTYpaMm y4acTka H KOppesH-
PYeMOCTh NOBHILEHHBEIX COAEPMAHHH 3JEMEHTOB IO HECKOJhKHM TOYKaM Ha mpoduic
HJAH HECKOJbKHM CMEXHBIM IOHCKOBHLIM TNpOgHASM. DTH NPH3HAKH He XapaKTepHb:
I UKTHBHBIX aHOManHui, 06A3aHHBIX TOJMbKO CJydaHHbIM KoJaebanusaMm Qona.
ITosToMy, €ciin NOBLIIEHHBE COAEPXKAHHA 3JIeMEHTa NPOCAEKHBAIOT MO /1 CMEXHLIM
TOYKaM, Iicjaecoo6pasHo NOCNef0BaTeNbHO B 3aBHCHMOCTH OT 4YHCJIA M CHHIKATh

HHXKHHI ypoBedb Cap 1719 BHAeNeHHs caalbIX TeOXHMHYECKHX AaHOMajufl COryIacHo
BHIPAEHHAM:

C, = Cy+ 3S/)/m (nopmanvuuii 3akon), (3N

C,= C¢53/V’" (norHopMaa bHBIE 3aKOR). (32)

Ilpn 9TOM HeECYLIeCTBEHHO  YBeJHYHBAETCH WYHCJAO BbIAENEHHBIX (DHKTHBHBIX
aHoMaJuil cBepx BeposiTHOro ux uucaa 0,14 %.

B coorsercTBHH ¢ 3THM KpuTepuil 3S (nau €3) npHHHMMAIOT ANS BHIAENEHHS B
KauecTBe IeOXHMHUYECKHX aHOMaJuil TOJbKO OXHHOUHBIX, H3OJHPOBAHHBEIX TOYEK C HO-
BBHILIEHHHIM COAEpXKaHHEM 3JeMeHTa. Yyke NpHu JBYX KODPeJHPYIOIHNXCA TOYKAX 3a
aHOMaJbHOE 3HAYCHHE ciepyerT npubamxkenno npuHEMaTth Co> Cy+2S(Cy e?); npu
Mm>4 pOCTATOYHO NpeRbitleHUs Hag ¢onoM +1,5 S; npu m=9 3a HMXKHee aHOMaJib-
Hoe sHaueHde GepyT Ca>Cyp+S nmm coorsercrBeHno Cge. IlpakThka nokaswiBaer,
YTO cJeAyeT OrpaHHYHBATh INPOTPecCHBHOE CHHXKenHe Beqnuunnl C, ypoBreM Cy+
+S(Cye) npu 3HaueHnsix m>9, TaKk Kax BEPOATHOCTb MNOSBJCHHS NOBBILIEHHBIX (o~
HOBBIX COLepXKaHHIl sneMeHTa no Mepe npubauxesus Kk Cy crpemutcs k 50 % n npu-
3HaK KOPPEJNHPYEMOCTH COAepKaHHi, JAHIIb HEMHOro npesblaomux Cg, TepsaeT CBOIO
OnpeneieHHOCTb.

ITpu o6paboTke pe3yJbTaTOB reOXHMHYECKHX [TOHCKOB 1eJecoo0pasHo AJS KaXKAao-
roO H3 YYacTKOB, XapaKTePH3YIOUIMXCS CBOHMH 3HaueHHsMu napamerpos Cy u S(e),
NpeABapHTE/IBHO BHYHCAATL Bee sHavenns C, Cqpr Cayeewr Ca, n 3arem mpuCTYNATH
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K paccMOTpenuio umcioumaxca Aasnux. HauGonee HajexHo ciabble reoXuMHYecKHe
aHOMAJHH BHIAEAAIOT NO KapraMm rpadHKOB COJAEPKAHHA 3JeMeHTOB B Inpobax, no
KOTODHIM KOPPEJSLHs TOUCK C NMOBHINEHHBIMH COAepKaHusIMH ob/ierdaercs.

§ 246. Ilpn HepocTaTOUHOH YYBCTBHTEJNBLHOCTH aHaJsH3a, KOraa MECTHBI re0XHMH-
yeckHii GOH XapaKTCPH3YeTCsl «HYJIEBBIMH» COAepXKaHHAMH 3JEeMeHTa, 32 HHXKHHI ypo-
BeHb TeOXHMHYECKHX aHOMaJHH YCNOBHO NPHHHMAIOT NOJOBHHY MHHHMAaJbLHOR BeJH-
4YHHB COACPXKAHHA, RALEKHO BHABJAAEMON CNEKTPA/bHLIM AHAJH3OM H ONpPCACASIOULeH
MOpor ero YyBCTBHTeJbHOCTH, Korma ompejelieHHe HHXKHero YPOBHA JUIst BbULeJCHHs
c1a6blX aHOMaJuil HEeBOSMOXKHO, C/efyeT NPHHSTb Mephl K MOBBHILICHHIO 4YBCTBHTE/Ib-
HOCTH aHasu3a.

THAPOXUMHYECKHE METOAblI MNOUCKOB
1. Ychaosra npHMeHeHHst

§ 247. CymHocTb IHAPOXHMHYECKOrO METOAA IOHCKOB 3aKJIOUAaeTcs B H3ydeluu
pacnpepc/eHH XHMHUYECKHX JICMCHTOB B NMOA3EMHBIX H IOBCPXHOCTHLIX BOAAX OYTEM
HX CHCTeMaTH4YecKoro onpoboBaHHA. DTOT METOJ NpeANOYTHTE/]bHEC NMPHMEHATh B pai-
OHax ¢ GOJIBIIHM KOJIHYCCTBOM BOJOHCTOYHHKOB, T. €. B paiiOHaX H3GBITOYHOIO yBJAXK-
Hennst H B Goslee BJaXHOM yacTH PafioHOB HeyCTOHYHBOro yBJiaxHeHHs. B apuanmix
pafioHaX NOHCKH THAPOXHMHYECKHM MeTOAOM 3arpyAHenn. HauGonee 3pdexTHBHO
IpUMCHEHHE TFHAPOXHMHUYECKOro MeToaa MJisi MOHCKOB MeCTODO)KAeHHﬁ, pyAbl KOTODHIX
JICPKO OKUCARIOTCA ¢ 06pa3oBanKeM JIerKOpacTBOPHMBIX coegudenuft. K uucay ux or-
HOCATCS B NEpBYI0 ouepejb MeCcTOpPOMKAeHHS cyabPHAHBIX pyA. Bmecte ¢ tem mokasa-
H3 BO3MOMXHOCTb NPHMEHCHHS 3TOr0 ME€Toja JJis BhifBJIeHHsI HecyNb(PHIHBIX MecTOpO-
kaennft (6opa, Gepuasaus, JHTHA H Ap.).

§ 248. [lpumeneHuc THEPOXHMHYCCKOrO MeloAa HamGoJiee Lenecoo6pasHO NpPH
HOHCKaX:

1) pyaHBIX MeCTOPOXKACHHH, NOrpeGeHHBIX NOA YeXJIOM AaJbHENPHUHOCHBIX OTJIO-
xennit MowHocThio Gosee 10 M, ocoGeHHO Ha Y4acTKax, rie OTCYTCTBYIOT ApeBHHE
KOpbl BBIBETPHBAHHIA;

2) pyBHBIX TeJ B TPYLHOLOCTYMHHIX BBICOKOTOPUBIX YCAOBHSAX;

3) pyasBX Tea rayBoko norpeGeHHBIX NOJ NOKPOBOM JIEAHHKOBHIX H APYIHX
puixanix obpasopanuil B palioHax PasBHTHA MHOroJeTHeH Mep3fiOTH, B 3aGOJIOUEHHBIX
H 3a/eCeHHbIX palioHaXx;

4) rayB6oko 3ancralolinx (HHXe MeCTHhIX Ga3HCOB 3PO3HH) PYAHBIX TEA B ILIAT-
(opMeHHBIX 00/acTAX;

5) ray6oko norpeGCHHBIX DYAOKOHTPOJHPYIOUIHX TEKTOHHYCCKHX HapyweHHH,
HHTPY3HH, THAPOTEPMAJbHO H3MEHEHHHIX NOPOA H TOJIIH NOPOA, O6GOrauCHHBIX pyA-
HLIMHI KOMIIOHCHTAMH,

§ 249. Bo Bcex caywasix IVIOWAXHBIM THAPOXHMHYECKHM NOHCKaM MpeALiccTBYeT
aHafM3 reoJIOTHYECKMX H JNaHAWAa(THO-FeOXHMHYECKHX ocoleHHOCTelt TeppHTOpHH,
ONpPCAENSIOHX YCJIOBHST H MCTOLHKY HX NpPOBEACHHS, a NPH HeoOXOAHMOCTH H OMBIT-
HO-MCTOZHUECKHE PaGOTH.

§ 250. IpHmenense rHAPOXHMHUECKOTO METOAA NOHCKOB HaHOo/ee ueaecoobpasHo
Ha craguax «PernonanpHbie reosorochemounbie H reodusnyeckue paGornl» H «[louckn
MCCTOPOXKJAECHHA I0JIe3HbIX HCKomaeMblx»., Ha cTagusix pasBeik# DYAHBIX MeCTO-
POXKAEHHH THAPOXHMHUCCKHH METON MOMKET NPUMEHAThCS AJA DELIeHHs OTAeMbHBIX
YacTHUbIX 3ajai NPH YTOYHEHHH IEePCHeKTHB IiyGOKHX TFOpPH30HTOB H (Janros paa-
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BEAYEMBX PYAHBIX ToJefi, nMyTeM ONpoGOBAHHA BCEX BO3MOMNHBIX TPOMABJIEHMH npu-
POAHLIX BOA.

§ 251. Ha noapcraann «PerHonanbibie reodusudeckHe paborni  macmTaba
1:200000» ruapoxuMuyeckoe onmpo6oBaHHe BOAOHCTOYHHKOB MOMKET CHOCOOCTBOBATh
NOBHILIEHHIO MOJHOTH H JAOCTOBEPHOCTH TeOJIOTHUECKOH HHTepnperanuu reodus-
YecKHX AaHHbIX. B psage cayuaes 3(¢deKTHBHO MX KOMIJIEKCHDOBAHHE C ATMOXHMH-
YeCKHM MeTofOM. UHCJIO NYHKTOB THAPOXHMHYECKOro onpo6oBaHHA Ha STOH nox-
CTajiH{ He perJameHTHpYeTcs.

§ 252. I'naBHoil 3agaueil rEAPOXHMHYECKHX TIOHCKOB Ha moacraaun «Peruo-
HAaAbHa® reoJorryeckas cheMka Macimitaba 1 :200000 ¢ cocrasiienHeM PernOHaNbHBIX
NPOTHOZHLIX KapT» SIBJSETCS BHIABJCHHE NEPCNEKTHBHHIX MJollafeli Aas NOCTaHOBKY
Gonee aeranbHbix paGor. 'MApOXHMHueCKHe NOHCKH Ha 3TOH TMOACTafHH NPOBOAATCS
B MacuitaGe 1:200 000, kak npaBujlo, B TECHOM KOMIJIeKCe CO IUJHXOBHM H JHTO-
XHMHUECKHM onpo0oBaHlieM RO [OTOKAM paccesiHds, a Takxke reohH3HUECKHMH Hecae-
LOoBaHHsMH., B nepByio ouepelb Ha KaxAOM onpoOyeMOM BORONYHKTe NPOM3BOAAT
onpeaenelye TaKHX THIPOXHMHYECKHX nokasarteselt, kak pH, SOE'. CyMMa METaioB,
HCOg™, Feyom, Oz, Cl=, H:S n CO, B naGopaTopHLIX yCnoBUSIX KOHUEHTDATH npob
BOABl AHAJH3NPYIOTCH NPHOIHKEHHO-KOJIHYECTBEHHBIM CHEKTPANLHEIM aHAMH30M Ha
IUMPOKHII KOMILIEKC 3.eMeHTOB-HHIHKAaTOPOB OpyAeHeHHs. Uucno Touex onpoGOBAaHHS
wa 1 xm? ua paHHol moacraxuH persiamentHpyercst (cm. § 254).

§ 253. Ha noxpcrapun «[eosornueckas cbemka macwiraba 1:50 000 (1 :25000)
¢ COCTABJEHHEeM KpyNHOMacIITaOHBIX KapT» 3anauell rHAPOXHMHUYECKHX NOHCKOB sBJf-
eTcsl ofHAPY)KEHHE BOAHHIX OPCOJIOB pacCesHus pPYAHBX MecTopoxiennit. PaGoTh
OI'pPaHHYHBAIOTCSA MIOUAASMH, BBHIIEJCHHLIMH Ha NpeAbAyulel MOACTaLHH B KauecTBe
NepCNeKTHBHLIX, H npoBoasites B Macmrabe 1:50000 nau 1:25000 B 3asucumocTs
OT CJOXKHOCTH T'COJIOTHYECKOro CTPOCHHS yyacTKoB paGorT.

§ 254. MuHuMaabHOe YHEIO ONPOGYeMBIX BOAOMYHKTOB NpPH IVIOWIAfHBIX CHAPO-
XMMHYECKHX TMOHCKaxX OMpPEAeNEHHOrO Maciitaba 3aBHCHT OT CJOXHOCTH reosorauc-
CKOro CTPOEHHS W JaHAWaPTHO-reOXMMAYECKHX YCNOBHH H omnpeneasercs mo Taba. 7,

Ta6anna 7

TFycrora cetu onpoGoBaHM$l NPHPOARLIL BOJA NPH FHAPOXHMHYECKHX MOHCKAX
pasnHyHbBIX macwTabos

Yueno nynxroB onpoGoBanus Ha | KM? B SABHCHMOCTH OT CNOXKHOCTH
MacmTaG reoJioruyeckoro CTPOEHHSI u JlBHllHJ&d)THO'I‘QOXHMquCKHX ycnomm
ApoCTHE cpepHne CJIOXHBIE
1:200 000 0,1 0,15 0,2—0,4
1:50000 11 1,7 1,3—2,0
1:25 000 2,3 3,4 45
1:10000 OnpoGyloTcsi Bce BOAONYHKTH NpH PAacCTOHHH MEXLY HBMAH
He Gonee 100 ™M, €C/H 3TO yC/aOBHE HEBO3MOMKHO BHITOJHHTS,
MOHCKH JIaHHOTO MacuiTaba NPOBOAHTBCH He MOryT

§ 255. Ilpn orcyTcTBHH HeoGXOAHMOrO UHCIA €CTECTBEHHLIX BOJAONPOSABACHUA Ha
TIOBEPXHOCTH H NPH HerJiyOOKOM pacnoJIoKeHHH YypoBHs moa3eMHulx Box (a0 1 M)
BO3MOKHO HX HCKycCTBeHHoe BcKphTHe. OToGpaHHbIe mPOOHI BOABI H HX KOHIEHTpa-
Thi C MOMOILBIO PA3HYHLIX COPOEHTOB H coocCajHTesell CHeKTPaAbHLIM METOAOM ala-
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JIH3HPYIOTCS HA OCHOBHLIE 3JIEMEHTHLI-HHAHKATOPS!, BXOAAUIHE B NOHCKOBYIO THAPO-
XUMHAYECKYIO acCOLHAlHIO, BBLAGCHHYIO KaK Hanbojce HHOOPMATHBHYIO NPH ONBITHO-
MCTOLHYECKHX paboTax.

§ 256. Ha Bcex crasusx u NOACTAAMAX THAPOXUMHUYECKHE MOHCKH LeJecoobpas-
HO COYETaTb ¢ HCCJACAOBAaHHSMH MHKPOKOMIIOHEHTHOIO COCTaBa MHHepasbHbiX, 0COGeH-
HO YIVIEKHCJIBX TePMaJ/bHBHIX BOA, NPHYPOYEHHBLIX K TyGOKHM TEKTOHHYECKHM Hapy-
LIeHUAM, DTH BOABL, KaK NPaBHJO, 00OralleHH pasHOO6DPA3HbIM KOMIVIEKCOM JICPKO-
JIeTYYHX MHKDOKOMIIOHEHTOB (MHBAK, Gop, ¢TOp, prTyTh, JHTHH, pyOnaufl, ue-
3uft u 4p.).

§ 258. Ha noacraznn «[iy6HHHOE TeoNOrHYECKOe KapTHPOBaHHE C NPOrHO3HPO-
BAHHEM MNOJE3HBIX HCKONMACMBHIX®» PHAPOXHMHUCCKHC PAGOTHI ABAAIOTCA O0A3ATEIbHEIMH
B ofmeM KOMINJIEKCE TeOXHMHYECKHX H reodHsuyeckHx uccienosanuil. OnpoGoBaHhio
AOJABEPraioTCA BOAbLL BceX OYPOBHIX CKBaXKHH Ha IPOTAMEHUM BCEro INepHoAa HX
6ypeuns. [lopnemar o6a3aTeqbHOMY THADOXHMHYCCKOMY ONpOGOBAHHIO TaKXe BCe
HCTOYHHKH moasemMHBIX Box. [lopsgox u cmocoGn ONpOGOBAHHS MOJKHBL COOTBETCT-
BoBaThb Tpebosanuam § 270.

§ 258. HeraapHoe rHApoxuMHYyeckoe onpobosanne macwmraba 1: 10000 nmeer
fPeHMYLIECTBEHHOE 3HAYEHHe B SaKPHITHIX pafiOHaX ¢ MOUIHBIM YexXJIOM 3KpaHH-
PYIOI(HX TOPHHIX NOPOA, CHHXKAIOWHX 9(p(PEKTHBHOCT: TPOBELEHHS JAPYrHX BHAOB
reOXMMHYeCKHX ToHcKoB. KoMRJeKe aHaJIHTHYeCKMX onpeleleHHHi M onepauui ocra-
eTcsl TeM Ke, 4TO H Aas Macwraba 1:25 000, HO npeHMyIleCTBEHHOe BHUMAaHHE yje-
JIACTCA KOMMNOHEHTAM, SIBJAAIOUIMMCA NOUCKOBLIMH NpPH3HAKaMH IPeXJe BCEro 3Toro
KOHKPETHOrO THIIA OPYIEHEHH:.

§ 259. [Ipn HeBO3MOXKHOCTH o6ecneyHTb HEOGXOAHMYIO TYCTOTY CeTH onpoGo-
BaHHA KaK B 11eJOM Ha IJIOILAAM NOHCKOB, TaKk H Ha OTAGJbHHX €e YyuacTKax,
mexsercs Maciutal IIOMCKOB, H Ha IJaHAX THAPOXHMHYECKOro ONPOGOBAHHA COOT-
BETCTBEHHO BbIAEAAIOTCS IJIOLLAAH NPOBEAEHHS IHAPOXHMHYECKOrO onpo6oBaHUs pas-
JMYHBIX MacliTaboB.

B caysasx, xoraa Aaas AOCTH:KeHHS! HeOOXOAUMONI TYCTOTHI TMHAPOXHMHUECKOrO
onpo6GoBanua HeoOXoAHMa mnpoxojka WYpdos uaM OypoBLIX CKBAMKHH, SKOHOMHYE-
ckas >QdeKTHBHOCTL Takux paGoT AoMkHA OeTh 0GOCHOBAHA COOTBETCTBYIOLIHMH
pacyeTaMH M NpPeABAPATLCS CNEUHANbHBIMH ONBITHO-METOAHYECKHMH paforaMn Ha
OrpanHYyeHHOH JIOLIanN.

§ 260. Ha mnoxcranuu «JleranbHble IOHCKH € ONpENeseHHeM INPOrHOSHBIX pe-
CYPCOB HA KOHKPETHBIX Y4acTKaxs IVIOIMAafHble [HAPOXMMHUECKHE ITOHCKH NPOBO-
axarcs B macwirabe 1:10000 npu ycnosusix, ykasanelx B § 248, npn naauund
XOCTaTOYHOIO HMC/JA BOAOHYHKTOB M JOKa3aHHOM HIPEHMYIIeCTBe [HAPOXHMHYECKOro
METOAZ JA/11 KOHKDCTHHX YYacTKOB MNOHCKOB. B GOJBIIHHCTBe C/yd4aeB THAPOXHMH-
yeckHe paboThl Ha JaHHON NOACTAJMH SABJAIOTCH TOJILKO BCIIOMOraTeNbHRIMH M JO-
MIOJIHUTENLHBIMH TIPH NPOBEJCHHH JIHTOXHMHUYECKHX TMOHCKOB Macuurtaba 1: 10000 —
1:5000. PesyabraThl ruApOXHMHYECKOTO ONpOGOBAHHS AAHHOH NOACTAAHH HCIOJb-
3yl0TCsl rJaBHBIM 00pa3soM NIPH HHTEpHNPCTALMH JIHTOXHMHUYECKHX aHoMaJsH#, CBA3aH-
HBIX CO CKPHITHIM OpyJCHEHHeM, HJH ONPeAe/eHHH THNA MHHEPAIH3AUHH PYLOHOCHBIX
CTPYKTYP, BBISIBJIEHHBIX reo(u3HYecKHMH paboTamu,

§ 261. Ha noacraauu «ITonckoBo-OlleHOUHEIE PaGOTHl C OLEHKOH BBIAABJECHHBIX
nposiBJieHHi» MJIolaAHEe THAPOXHMHYECKME HOMCKM He HPOBOAATCA. [HApoXuMHUecKoe
onpobGoBaHHe HAa AAaHHON NOACTAAHM HCHOJNb3yeTCs HHOrga MAJS JOMOJHEHHS MaTte-
PHAJIOB H3YYCHHA MEPBHYHBIX JIHTOXMMHUYECKMX OpeoJOB B THNE H YACTHYHO Mac-
mrafe CKPH10r0 OpyACHeRHS nyTeM onpoGOBaHHA TPEUMHHHHIX BOJA, MOCTYHAKILHX
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¢ r1yGOKHX TOPH3OHTOB iy (JIAHIOB OlEHHBaeMoro pyaonposbienna. Ias Tolt xe
UeJH THADOXHMHYECKMA METOL MOYKeT NDUMEHATbCA W Ha BCeX CTAJHAX pPasBelKH
MECTOPOKAEHUH MO/e3HBIX HCKOMNAEMBIX.

2. OnbiTHO-METOAHUECKHE PaboThI

§ 262. OnmrHo-Meroanueckue paboTH  AOJXKHBI TPEALIECTBOBATL NPOBEACHHIO
THAPOXHMHYECKHX paboT B NpPOH3BOACTBEHHKWX Macwtafax Bo Brex ciyyasX, Korja
OTCYTCTBYIOT AOCTOBepHBIC [aHHBE AN 06OCHOBaHHOrO BHOOPa METOAHKH TaKHX
paboT B Het AOCTATOUHBIX MaTepHatoB 06 YCIOBHAX # S(EKTHBHOCTH HX TNpHUMe-
Henus, OnbiTHO-MeToAHuecKHe paboThl CJeiyeT NPOAOMKATL H B XOLe NPOH3BOA-
CTBEHHBIX TMAPOXHMMUYECKHX NOHCKOB B HE/IAX COBEpIUIEHCTBOBAHHA METOAMKH HX Npo-
BeACHHS.

§ 263. OnbITHO-MCTOANHYCCKHE THAPOXHMHUECKHE paloTHl A0JKHL GasupoBaThCs
Ha MaTcpHasax pafioHHPOBAHHA TEPPHTODHH NO YCJOBHAM NPOBCACIHA TCOXHMH-
YeCKHX IIOHCKOB, BKJIOYAIOWHMX HEOGXOAHMElE AaHHBIE O €€ TICOJOTHYeCKHX, THAPO-
reoJIOTHYECKHX H JaHAWa(pTHO-reOXHMHYECKHX 0cOGEHHOCTAX.

§ 264. IlepsooycpenHbIMH SajayaMy OTLITHO-METOAUYCCKHX THAPOXHMHYECKHX
paboT fBJAIOTCA:

1) oupeseseHHe cocraBa, pasMePOB K KOHTPACTHOCTH BOAHBIX OPCOJIOB H3BECT-
HBIX MECTOPOXKIEHHH H pPYyAONpOsBJCHHI;

2) BLIsiCHeHMe B3AHMOCBS3H BOAHBIX M JIHTOXMMHYECKHX OPEQJIOB H3BECTHBIX
MCCTOPOXKAeHHH;

3) ompejeneHwe KOMINEKCR FHAPOXHMHYECKHX IOHCKOBHX INPH3HAKOB HCKOMOTO
THNA MeCTOPOXAeHUH, a TakxkKe 3HaueHHii QOHOBHIX H aHOMAJbHHX KOHLEHTpauui
OCHOBHLIX 5/IEMEHTOB-HHIMKATOPOB B BOAHBIX OpPe0/]ax M MNOTOKax pacCesHus;

4) BHISICHeHHE 30HANLHOCTH BOJHHIX OpEOJIOB;

5) onpeseneHHe THNA THAPOXHMHYECKHX aHOMaJjufl, He CBS3AHHBIX C PyLHBIMH
TeJaMH;

6) BLIGOp MECTONOJIONKEHH? H HeOGXORHMOro 4HGIa BOJAONYHKTOB JJI MNpOBe-
JleHHS PEXKHMHBIX HaGJIOnEHHH;

7) BuGop onTHMaJbHO ceTH onpoGoBaHHUSA;

8) ycranoBienne HanGosiee HWHGOPMATHBHBLIX BOJOHOCHHIX TODH3OHTOB ONPOGO-
BaHuA;

9) ompegejeHne pexiHMa BOAEBIX OPeOJIOB.

3. Or6op npob

§ 265. Or6op npoG Bo;b B €MKOCTH C LeJbio OTHPABKH €e¢ B CTallHOHAPRBIE
(nmoaycrauuonapubie) JaGopaTOpUH AJISt  ONpefesieHHs MHKPO3JIEMEHTOB INpPOM3BO-
nurcs B OCHOBHOM npw paGorax kpymubix (1:10000 u xpynnee) macmtaboB wuiH
onbITHO-MeToaHYeckhx pabotax. [lpu pabGorax B CpegHHX H OCOOGEHHO MeJKHX
macutabax OCHOBHOe BHUMAaHHe YAeNsSeTCS ONpefe/leHHI0 KOMIIOHEHTOB Hemocpen-
CTBEHHO Y HCTOYHHKA HWJIM B TOJEBOM Jarepe, a BMecro npo6 BOALI uaule OTGH-
paloTCA KOHLEHTPATH Ha OCHOBaX MOAHGHUMPOBAaHHLIX yrae#, cyiabbHIa KaaMus
WIH CHAPOOKHCH aJIOMHHAS;, B €MKOCTH C le/bl0 OTNpaBkH B JaabopaTopHio, Kax
npasuio, 0TOHPAIOTCs TOJABLKO NPOGH BOAb Ha OOMIMH ananus,

Or6op ruapoxHMHUeCKHX NpPo6 clenyeT NPOH3BOAHTD:

4) H3 HCTOYHHMKOB [OJ3EMHBIX BOJ;
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6) M3 NOBEPXHOCTHHIX BOA (PeKH, pyubH, 60J0Ta, MOUAKHHEL, 03epa, MPYAH)}

B) H3 CKBaXHH, KOJOALEB, KaHaB, wypdoB, mTOJEH, WaXT H APYFHX TOPHHX
BH PalOTOK.

Ilpn onpo6oBanuu cleAyeT YYHTHIBATL T'€HETHYECKYIO MPHPOAY HCCIEAYEMbIX.
BOA (rpPYHTOBO-TPellHHHBE, TPYHTOBO-NIOPOBEIE BOJAB! PHIXJIBIX OTJIOXKEHHH, NJacTOBO-
TpelHHHble, TPEWHHHO-KHAbHOE, PYAHHYUHBE H Ap.). K3 MOBepXHOCTHHX INOTOKOB
HauOoJNbUHA HHTEpeC NpPeACTaBASIOT Te, B NHTAHHM KOTOPBIX BCAYllAad pOAb NpH-
HAMJIEXHT MOA3eMHBIM BojaM. MaKcumaJabHylo HHGOPMaTHBHOCTL 4YacTo HUMEIOT
npo6H H3 TOBEPXHOCTHHIX NOTOKOB, 06pa3ylOLIHXCH Ha YYaCTKaX BHIKJIHHHBAHHA
TPYHTOBHX BOA, TAE COXPAHAIOTCHE MHOTHE HX THADOXHMHYECKHE XaPaKTCPHCTHKH.
IMpn ruppoxumuveckom onpobosanun Gonor HanGonee spdeKTHBHBE pe3yJabTaTh A3eT
or6op npo6 H3 JyroBeX (HH3HHHBIX) HX pasHOBHAHOCTeH, a Takxe H3 Gosor
H MOYaXHH, pPacnosioMeHHHX Ha CKJOHAX.

§ 266. Or6op npo6 NPOH3BOAAT B CTEKJNAHHHE HJH NJIacTMaccoBble (MOJHITH-
JIGHOBLIE, XJIOPBHHMJIOBHE H Np.) OyTHUIKH B KOJHYeCTBe, HeOGXOAHMOM AJf BHINOJ-
HEHHS HYXHHIX onpepedeHuft ¢ TpeGyemolt yyBcTBHTeNBHOCTbIO. Henosnp3oBsaHue no-
CYAB, COAepKallell OUHHKOBAHHBIE WM MeJHHE paeran, sanpeujaercs. OCHOBHLIM
ycnoBHeM, Koropoe HeoOxomumo cobmiofate npH orbope npoG BOAL, ABJAAKTCA YH-
CTOTa NOCYAB, MPOGOK H ICPMETHYHOCTh YKYMOPKH.

Crek/IfiHHYI0 ROCYyAy AJsi oTGopa npo6 Boabl MOOT 5%-HBIM pacTBOPOM codst-
HOH KHCJOTH, 3aTeM OMNOJACKHBAIOT CHayasJa npocToll, a NMOTOM He MeHee 2 pasz
JAMCTHANHPOBAHHON BOAON ¥ 3aKPHIBAIOT XOPOLIO NOJOTHAHHON KOPKOBOR WM pe3H-
HoBofi mpo6kofl. Kopkosmie npoGku nepeps ymoTpeGieHHeM HeoOXOAHMO NDOKHIA-
THTb. Pe3annoBble NPoOKH NpeABapHTENbHO 06pabaTHBAOT ABYKPATHBIM KHISUEHHEM
B 5%-uoil consaHoit kuciaore B reuenne 20—30 muH (Kaxauih pas B HOBOH mopuuR
KHCJIOTHI) H MOCTEAYIOUIHM KHnsveHueM B 5%-HOoM pacTBope cOfM B TeYeHHe 5—
10 MuH, 3aTeM NPOMHBAIOT AMCTHIHPOBAHHOH BOLOH.

§ 267. Ilepen B3siTHeM NpoGhL BOAW OYTHIKA ¥ NMpOOGKH HeoOXONHMO He MeHee
2 pa3 crnonocHyTs BoAo#H, orGupaeMmoii Ha aHanus, Ilpn or6ope mpoGH HYXKHO cJe-
NHTb 3a TeM, uToGH B Hee He NONaNW NOCTOPOHHHE YacTHUB (HJ, PacTHTEJBHOCTH
H T. a.). Ilpo6u Boaw, xoTtopbie GepyT A/l ONpejelieHHs MexH, CBHHUA, IHIIKA
H JADYTHX MCTa/I0B, HENMOCPeJCTBEHHO HA MecTe oTGopa mocse onpepeienus pH
MOJKHCASIOT CONSHON KHCJIOTOM. mpoBepeHHON Ha Ge3MeTasblOCTh, M3 paciera 3 MJ
consiofl KHCIOTH Ha ! 4 Bonsl Ilpo6m Ha Ag u Hg noakueasior TakuM xe ofpa-
soM cepHoft (1:1) kucaoroll M3 pacdera 3 MJA cepHOA KHCIOTHL Ha 1 J1 BOAHL
Tlpo6sl BomB! Ha CYXOfl OCTAaTOK JJifl CNeKTpaJbHEIX ONpefe/ieHHA TaKXKe MORKHC-
as10T GesMeTaabHoll cepHOIl KHCAOTOM.

3anuBate npoGKy napa@uHOM HJH JAPYTHMH BelleCTBAMH HE DEKOMEHAyeTCst
BBHAY BO3MOXHDLIX 3arpsi3HeHH#i NPo6H NPH BCKPHITHM GYTHUIKH. 3aJHBKY MpoGok
JONYCKAaloT TOJBKO AJds npo6 c rasupylowmlefi Bojo#, NMpeaHasHayaeMbix AJISA OTNpas-
KH B crauHoHapHyio jJaGoparopuio. Ha xaxayio mpo6y COCTaBJISIOT 3THKETKY, KOTO-
PYIO NPHBSA3LIBAIOT K TODJABIKY GyTHUIKH HJH MOJHSTHIEHOBOH (JISIKKH.

Ot6op npo6 H3 HCTOUHHKOB NpPOM3BOAMTCH B MecTax HanGonee coCpelOTOYEH-
HOro TOKa BOAb JMG0 B GYTHUIKY HENOCPEACTBEHHO, JKG0 ¢ nomoisio dapdoposoht
HIH 3ManupoBaHHOR Kpyxxu. Ecim nepex orGopoM npoGe NpoHsBOAHJACE pace
YHCTKA HCTOYHHKA, Npoly caenyeT 6paTh TOMBKO NOC/Je NOJHOTO OCBETVICHHA BOXH,
a npu yctofiunBo# MYTH HeoOXOLHMO ee HIALTPOBAT.

§ 268. B npouecce BogoOTOOpPa NpPOBOAAT CAeAylomiMe HaO/IOfeHHS H H3Me-
penusi:

118



a) ycraHasauBaercs reoMophONOTHYECKOE NOJCIKEHHe HCTOYHHKA;

6) OMHCHLIBAGTCH JINTOJOIHYECKHHt COCTaB M  XapakTep TIpeliHHOBATOCTH OTJ/IO-
eHHfi, K KOTOPHIM NPHYPOYCH BLIXOJ NOA3eMHBIX BOA; obpaulaercs ocofoe BHHMa-
HHe Ha yUaCTKH ¢ pyAHOHl MHHepaiu3aumef;

B) ONpeAensioTCs THI BOACNMPOABICHHS H, MO BO3MOXHOCTH, NHTAIOUIKHA ero
BOLOHOCHLIH TOPH3OHT;

) ONHCLIBAIOTCH YCJOBAS BbIXOAA BOABI HA MOBEPXHOCTD

R) u3Mepsitorcs NeOHT HCTOUHHKA, TeMIiepaTypa BOALI H BO3AYXa;

€) ONHCLIBAIOTCA (PH3HYCCKHE CBONHCTBA BOAbI, OTMEYACTCA HAJHYHE ¥ TIpHMEp-
HBIl COCTAaB CHOHTAHHLIX Ta30B;

) ONHCHIBAIOTCS OCAJKH H3 HCTOYHHKA M oTOHpawTcs HX 06pasusbl

3) OpH HaAJHYHH KanTa)a NMPOH3BOAMTCA ero omicaHue; ocoboe BHHMaHHWe obpa-
IMAI0T Ha MaTepHansl, NPHMEHACMBIC LJS KaNTa)XKa, B LE/ASX ONPEACACHHS BO3MOX-
HOCTH 3apaykeHHs BOJA €ro MaTepHalamH.

§ 269. OrGop npo6 H3 NOBEPXHOCTHBIX MOTOKOB MPOU3BOLAT B Mecrax HauGo-
Jle¢ CIOKOMHOTO TeYeHHS, Ha YYacTKaX BO3MOXKHOIO BHIK/IHHHBAHMS NOA3EMHLIX BOJ.

B HeGosbiinx BopoeMax orT6upaioT aBe-rpH npobul. Kpynmue npyas u osepa
XapaxkTepusyloTcs JuG0 eAHMHHYHBIMH npoGamu, anGo cepueil npoG, oToGpaHHBIX TNO
npoduaam. Ouarn pasrpyskH NOA3EMHBIX BOj BHISIBJISIOTCA 1O Temieparype H H3-
menenussim pH. HeGoabinne Gosora xapakTepusyloTess efHHHYHBIME lpoGami. B Go-
JIOTaX, HMeEWIIHX WHPOKoe IJIoWaiHoe pacnpocTpaxneHde, npoOul ort6upalorT no
CeTKe, COOTBETCTBYIOULeH AeTanbHOCTH ToHckoB, [lpu BeiGope nynkroB orGopa mpo6
OTAAIOT NpeANoYTeHHE MeCcTaM BO3MOXKHOrO NpHTOKA NoA3eMHuX Boia. Ot6op mpob
H3 3a00/0ueHHBIX YYacTKOB BeAyT H3 HauOosiec rayBOKHX MOYaXKHH ¢ TeM, 4ToOHI
HE 3aXBATHTb IJICHOK, NJIABAIOMHX Ha NOBEPXHOCTH, H HJA CO JIHA.

[Tpn onpoGoBashK NOBEPXHOCTHEIX BOJ HPOH3BOAAT: a) oONucaHWe THAPOreoJo-
THYECKHX ycJoBHE pafiona; 6) H3MepenHe PacXoAOB NOTOKOB H TCMIIePATyphl BOAMI
B HHX; B) onucaHHe (PH3HYECKHX CBORCTB OTOGPaHHOM BOAML.

§ 270. ITpn ruapoxumuyecKkoM onpo6OBaHHH GYPOBBHIX CKBAXXHH AJS YCTaHOB-
JICHHAl NpeAcTaBHTe]bHON TAyOHEH OT60pa npoG BOAB H BEIIBJICHHS OCHOBHBIX BO-
JAOHOCHBIX TODH3OHTOB HJIH OGBOJHEHHLIX TPCHIHHOBATHIX B30H MNPOH3BOLAT MOHHTED-
pajbHOe onpofoBanue HanGoJee ryGoknx ckBaxuu. OrGop npo6 H3 caMOH3/HBalO-
I(IXCA CKBaXXHH NPOBOAAT HeNMocpeAcTBeHHO H3 crpyH. Ecan rtakne ckBaxuHH 060-
pyAoBaHbl TpyGONpOBOAOM C KDaHOM, TO TNepea B3fATHeM TNpoObl HeOGXOAUMO BbI-
NycTHTb BOAY M3 TpyGomposoja.

B cayuae orcyTcTBHSi caMOH3AHBA HeoOXOAHMMa MpoOKauka ckpamuHb. OTKauky
H3 CKBAXKHH NPH THIPOXHMHYECKHX NOHCKAX MPOH3BOAT AAs TOro, uTobbl YAAMHTh
H3 CKBaXXHHbl NPOMLIBOUHYIO XHIKOCTH M HOJYUHTb HE3arpsSisHEHHYIO IOA3EMHYIO
BoAy. OT OO6bIYHBIX THAPOreONOrHYECKHX OTKaYeK 3TH OTKAUKH OTJHYAIOTCSH Kpart-
KoBpeMeHHOCTblo. llerecoobpasioe BpeMsi OTKAykd 3aBHCHT IMaBHHIM 06pasoM OT
BOAOOTAAYH BCKPHITOrO BOAOHOCHOTC [OPH30HTA, a4 TaKXKe HHTEHCHBHOCTH OTKaYKH
H KOHTPOJHDYeTCA rpad)MKOM CONEPIKAaHHA OAHOrO HJIH HECKOJIBKHX aHHOHOB. I'paduku
COCTABJIAIOT MO JAaHHHIM XHMHYECKOTO aHaJu3a npo6G BOAbl, OT6HpaeMBIX BO Bpems
orkaukd. I'padukn W3MeHeHHA XHMHYeCKOro cocTasa BOA HeoOXOAHMO paccMaTpH-
BaTh COBMECTHO C APYFHMH THIPOTeVJOrHYecKHMH rpadHKaMy (pacxona, ypoBHs
n T. &). Or6op npo6 H3 HeCaMOW3NUBAIOWIMXCA CKBAaXKUH C/lEAYeT NPOH3BOLHTD
aHTHKOPPO3HHHEIMH H repMeTHYHHIMH NpPOGOOTGOPHHKAMH.

[Moaquit Kommaexe nabaiofeHHH, HeOGXOAMMEIX A/ HHTEPNPCTALHH  JaHHHIX
THAPOXUMHYECKOrO onpoGOBaHH OYDOBHX CKBAMKHH, BKJAIOYALT:
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a) XapaKTepHCTHKY BCKPHIBAEMOTO CKBAXKHHO TeoJIOrHUYecKoro paspesa (mo pam-
HBIM TeQJIOTHYECKOH AOKYMEHTAUHH);

6) mamepenne riyOGHHB YCTAHOBHBLIECTOCH YPOBHS BOADI;

B) H3Mepenue AcGMTa BoAb (B Clyuae CaMOHM3JHBA H NPH OTKAayKax);

r) u3Mepenne TeMnepaTypsl BOJ;

[l) YyCTAHOBJEHHE KOHCTPYKIMH CKBaXKHHM (Hajuuyne ofcaaHmx Tpy6, 3akpen-
JIeHHbIC UMM HHTEPBAJIBI) H TEXHOJIOTMH OypeHus (nNpHMeHeHHe IVIMHHCTOrO PacTBOpa
HJIA YHCTOH BOABI A/l NPOMBIBKH);

e) o6cleioBaHue HacOCHOrO OGOPYAOBaHHS C 1Le/bi0 BHIABJAEHHS BO3MOXKHOCTH
SapajkeHHss BORA DYAHLIMH 3JCMEHTaMH, ONpeleJieMbBIMH TpPH THAPOXHMHUYECKHX MO~
HCKax;

3K) onucauue QUIHYECKHX CBOHCTB BOAHL

§ 271, Tlo ycaosuaM or6Gopa npo6 BOAB BLIACJAIOT CJACAYIOIIHE THIE KOJOA-
HeB: a) aKcmiayatupyiomiiecs (¢ sabopoM BOAH BeapamMH # np.); 6) He akcnaya-
THpYIolHecs; B) o6opynOBaHHble HACOCAMH.

Hs skcnayaTHpyloluuxest KOJOAIUEB BOAY OTOHpaloT Ge3 NpeABapHTENBHBIX OTKa-
yex, He skcnanyarupylomnecs KoJXoAubl onpoOyOT TOJbKO NPH HEBO3IMOMHOCTH HC-
noyib30BaHHS Ajist or6opa npo6 ApPYyrHX BOAONpoABJAeHHA. B sTHX cayvasx Hx onpo-
6yioT TocJe TNpeRBapHTEJIbHOH OTKAUKH A0 NOJHOH CMEHH BOAH KOJOAUA Ha CBe-
xkyo. Ilpn orGope BOAR H3 KoJoxues, 060PyNOBaHHHIX HacocaMH, HeoOXOAHMO Npo-
H3BeCTH cMeHy Bopel B Tpybax. Or6op npo6 OUHHKOBAHHHIMH BeJpaMH 3anpella-
ercd. OnpoGoBaHHe KOJOALEB CONMPOBOXKJAIOT TeM Ke KOMILIEKCOM Habmopenui,
YTO M ONpOGOBAHIE €CTECTBEHHHX HCTOYHHKOB NOJ3EMHBIX BOJ, AONOJHAS ONH-
canveM crnocoba Bomo3aGopa, FIYOHMHBI KOJOAlA, MaTepHaNa ero KpelvleHHd, MeToja
ot6opa M YCTaHOBHBIIErOCH YPOBHA BOJBL

§ 272, Ot6op npo6 BoOAB B NOA3EMHHIX IOPHHIX BHIPAaBoTKAaX Ha DYAHHKAaX A
pasBefyeMEIX MECTODOXKIEHHSX MOXHO INPON3BOAHTB H3 Kamexel, BOAONPHTOKOB
LINYpOB, ONepeXalollMX CKBaXXHH H APYrHx Bogonpossienuit. OtGop npo6 u3 ka-
nexell NPOM3BOAAT C TOMOINBIO CTEKJISHHOH BODOHKH H pesuHoBoro uasra, Onpo-
GoBalHe OCTaNbHBIX BOAOMPOSABJEHHA OCYLIECTBNsETCH aHaJOTHYHO ONPOGOBaHHIO BO-
JonposiBNenuit Ha noBepxHocTH, OT6op npo6 BOABI H3 NOBEPXHOCTHHIX TOPHHX BHI-
paboTOK NPOH3BOAAT TAK XK€, KAK M M3 KOJOALEB, ¢ cobiofenneM HEOOXOAMMMX
IIpelOCTOPOKHOCTEH TPOTHB CMEIUMBAHUSI ¢ TNOBEPXHOCTHOH (HOXKjaeBO#) Bofoil

§ 273. IlepsnunbiMH JOKyMeHTaMH npo6ooTGopa ABJAAIOTCA:

a) sanucH B noJeBoll KHHXKKe (cM. mpuia. 17);

6) tomorpaduyeckHe KapThl H MapKmlefiiepCKHe IIaHBI ¢ HAaHEeCEHHBIMM Ha HUX
nyHkramMy ot6opa rpo6 H aGpHCH T1a30MEPHHX CheMOK;

B} macmopr Ha npoby (cm. nmpuia. 16).

§ 274. lnsa pajfioHOB ¢ BHICOKOH HHTEHCHBHOCTBIO BoJooGMeHa H  OLICTPHIM
NOABEMOM YPOBHSI TPYHTOBBIX M HOBEDXHOCTHEIX BOJ (ropusle paioHBl TyMHAHOM
30HBI, PafioHBI MHOTOJeTHEeHl Mep3JOoThl M T. N.) KOHUEHTPAUMH KOMIOHEHTOB, Xapak-
TEPH3YIOLIHEe I'MADOXMMHYCCKHE MOHCKOBHE NPH3HAKH, MOI'YT SHAYHTEJBLHO KoaebaThes
Bo Bpemend. C Nesblo ONpefeNeHHs STHX KojeGarMit M ycTaHOBJeHHS Ha 3TOH OCHO-
BE ONTHMaJbHHIX CPOKOB ORPOGOBaHHA NPOBOAAT DPEXHMHHIE THAPOXHMHYECKHE Ha-
6mozcHHusA, 0OBYHO B COCTaBe ONBITHO-METOAHYECKHX pabor. B cerhb pexumubix
HaG/MoeHui BKAIOUAIOT NSATh — CeMb BOJONYHKTOB (HCTOYHHKH, DYYbH, HHOTAA CKBa-
JKHHBI, IUTOJILHM), XapaKTepH3ylowHx nanfoJiee THNHYHYIO THAPOXHMHYECKYI0 aHO-
MaJHi0 4 YYaCTKH BHe BJIHAHHA PYRHHX TesJ. ['HADOXHMHUeCKHE peXXHMHHeE Halnio-
MeHHs HONKHB OXBATHBATH BECh IIEPHOA NPOBENEHHA THADOXHMHYECKHX NOMCKOB.
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B tex cnyyasx, Korga 9TO BOSMOXHO, C/lefyeT OPraHu3oBaTh Takxe HabaomeHHs
B TeYeHHe Bcero KajeHpapHoro ropa, OnpoGoBaHue peXUMHBIX TOUCK HPOBOASAT
B COOTBETCTBUMHM ¢ TPeGOBAHHAMH, NpeAbsBASEMBIMH K ONPOBGOBAaHHIO BOAONYHKTOB
ApU THAPOXMMHUeCKHX nonckax. [To nanueiM pexumubix Habmonesnit crpost rpadu-
KH H3MEHeHHsI KOHUGHTpauui# KOMIOHEHTOB BO BPCMEHHM H BBOIAT NONpPaBKH B (o-
HOBbIC M AaHOMaJIbHbIC KONUEHTPAUMHM C YYCTOM BJIHAHHA THAPOMETEOPOJIOTHYEeCKOro
thaxTopa.

§ 275. IlpoGul, npemnasHayennnie A48 OTAPABKH B CTallHOHapHble JaBopaTopuy,
XPauuT B NPOXJAAHOM TOMEUIEHYH, 3allHILeNIOM OT NMPAMBIX CONHEYNLIX Ayyell, rep-
MeTHuecKH ykymopenusiMu. st TpancnoptapoBks Tpo6 B SyThinKax nesecooBpasHo
HCNIO/L3OBATE CHCUHAJABHBIC SIUIHKK € THC3JAMH M KPLIIKAMH, UPHMCHis Ald yma-
KOBKH OTHJIKH, CCHO WIH APYrHe MaTepHalbl.

4. Auanuz npob

§ 276. [lpepBapHTenpHOe ONpPee/eHHE NPOH3BOAUTENBHOCTH, CTOEMOCTH H Heol-
XOAUMOI'O /I @Haku3a M KOHLUEHTDHPOBaHHs oObema BOALI TO3BOJACT OICHHTb
9KOHOMHUeckyI0 s(pdexTHBHOCT: BHIOpaHHOrO MeTOja. XapaKTepHCTHKAa aHajUTHYe-
CKHX METOAOB, NpPHMEHSeMBIX B HacTosllee BPeMsl NPH AHAAH3C THADOXHMHYECKHX
npo6, npusogutcs B npua. 20, 21 u 22.

§ 277. B uenssX MCKJ/IOYCHHST TPAHCHOPTHPOBKH GOJBUINX O6BEMOB BOXK B MO-
JIeBBIX YCJIOBHSIX HCHOJb3YIOTCS pPAa3jHuHble METOAbl FPYNNOBOrO KOHUEHTPHPOBAHHA
npo6 BOAL C INOMOWLIO PasHOOGPA3HHIX COPOEHTOB HEOPraHHYeCKOro M OpraHuye-
ckoro npoucxoxzenns. Haubosee IIHPOKOe pacnpocTpaHeHHe NOJYYHJH: METOJ CO-
OCAXMAEHHS DYAHHIX 3JIEMEHTOB C THIDOOKHCHIO AJIOMUHHS B IPHCYTCTBHM CepHH-
CTOI0 HATPHA, METOJ COOCaXKIEHHR C CyAbORAOM KajAMHS B NPHCYTCTBHH HOHOB
OKHCHOTO JKejlesa HJHM IHITHAZHTHOKapGamara HATpHsl, Meroq cOpOUMH Ha aKTHBHU-
POBAMHOM yIJle, HOHHO-OOMEHHBIX CMOJaxX M APYIHX CMEUIaHHBIX OPraHO-MHHEpaJb-
HBIX copOeHTax-KoMIJIeKcoobpasoBartennx (cMm. mpui. 23).

5. Hurtepnperauus pesyinLTaroB

§ 278. Murepnperautio RaHHBIX THAPOXHMHYECKOro ONpOGOBaNHSI CJICAYET HAuH-
HaTb B NOJEBHX YCJIOBHAX C YYeTOM OOGLHX THAPOreQJOrHYECKHX H JasawmadTHO-
FeOXMMHYECKNUX ocoGeHHoCTell pafioHA NMOUCKOB.

Heo6xoauMo yuYHTHIBaTh, YTO NOBHIUEHHE COAEPKAHHH OTHEJbHBIX JIETKO MHIDH-
PYIOLIUX KOMIOHEHTOB NPOHCXOAHT HE TOJbKO TIOJ BJAHSHHEM Pa3pylIAlOUIHXCA DyA-
HBIX TeJ, HO H BCJELCTBHE YBeJHYeHHs OoOIleHd MHHepANH3AUHH HOJA3eMHHX H IHo-
BCDXHOCTHBIX BOJA B HanpasJenwuH croka. HHorga xose6aHus cojep:KaHHH KoMIo-
HEHTOB 3a CUeT H3MeHeHHs oOllefl MHHepanH3aUMH BOJ AENAT HHTCDPIPETALHIO pe-
3y/JbTATOB THJPOXHMHYECKHX IIOMCKOB 3aTpyAHHTeJbHOH. B sTHX cayuasx pexo-
MEHAYETCA YCTAHABJHBATb 3aBHCHMOCTb BeNHYHH OTHOWEHHH OTACIBLHBLIX KOMIOHEH-
TOB MeXay cobofi or oOmedl muHepaimsaund. HauGotee ynorpe6HTEIBHBIMH OTHO-
wenusMu - sBiasiiores:  SO4/M; SO4/Cl; SO4/HCOs; Zn/M; Cu/M; B/C ; Me/C;
Cu/Zn; K/Rb, rae M — o6uiasa muHepaiu3auusa BOgB B Touke or6opa mnpoGer; C—
obwuii yraepon; Me — pyanbii sjemeHT. PaccuntaHHble OTHOWEHHS uesecoo6pasno
HAHOCHTb HAa THAPOXHMHYECKYIO KapTy M NpohHIH.

Tpadukn sapucuMocreil cogepmaHHH pPyZHBIX KOMNOHEHTOB oT olumel MuHe-
pajusalHy 4 JApYrHX napaMeTPOB CTPOAT BHadale o pesy/bTaTaM ONpoGOBaHH:
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Y4aCTKOB, 33aBeJlOMO JHUICHHHX pyaonpossieHnfi. B nanvHefitieM no noJsioxennio Ha
rpadire OCTANBLHLIX TOYEK HCCJAEAyeMOro paitoHa BBISCHAIOT CTeNMEeHb WX aHOMalb-
HocTH, Buissaexuble Takum o6pasoM TOYKH C @HOMAaJbHBIMH COJAEPXKAHHAMH KOMIO-
HCHTOB HAHOCAT HAa KapTy H OHH CAYXaT NPeNBAPHTENIbHLIM OCHOBAHHEM AJA OKOH-
TYPHBAHHA PHAPOXHMHYECKHX aHOMaJHi.

§ 279. Tlpn OKOHTYPHBAHHH FHAPOXHMHYECKHX aHOMaMHHA HeOOXOAHMO YHHTBIBATD,
YTO KOHTYP THAPOXHMHUECKON aHOMAaNHH HOJKEH COOTBETCTBOBATL HANPAaRJEHHIO
CTOKZ NOA3EMHBIX HJAH [OBEPXHOCTHHX BOJ, a TaKXKe BQ3MONKHOCTh DPOABJCHHS
aHOMaJHi B DasHHX PeHeTHUECKHX THNaxX BOL.

§ 280. CyniecTBoBaHHEe 30HAJNLHOCTH B pPaCRpefieNieHUH XHMHYECKHX 3JeMCHTOB
B Npeaenax rHAPOXHMMYECKHX aHoManufl Tpebyer NpH HX HHTEPNPETALMH BBLAENCHHSA
y4aCTKOB, XaDAKTePH3YIOWHNXCS DPA3HYHBIME ACCOLHALHAMH 3JeMCHTOB-HHAHKATOPOB,
8 TakXe YYyaCTKOB, AJSl KOTOPHIX 4HOMAaJbHble SHAUGHHS OXHOTO HJH HECKOJbKHX
rHAPOXHMHYECKHX TpPH3HAaKoB o0cobeHHO KOHTpacTHBL [as 3TOM IeaH NpPOBOAAT KOH-
TYpbl, OI'PaHHYHBAIOUIHE pACNPOCTPAHEHHE BOAHBIX OPEOJIOB DACCEAHHA OCHOBHBIX
9/IEMEHTOB-HHAKKATOPOB, aHOManbHEIX 3HaueHHii pH, Temnepatypnl m apyrux napa-
MEeTpOB.

[Tocne OKOHTYPHBaHMS THEPOXHMHUYECKHX aHOMAaJHH NPOM3BOAAT HX MpeABapH-
TeJAbHYIO IN0JeBYI0 pa3B6pakoBKy 110 aCCOHNMAUHAM THAPOXHMHYECKHX NPH3HAKOB H
KOHTPACTHOCTH.

HanGosee oTBeTCTBEHHBI 3Tan uuTEpnperaltd — or6pakoBka Ge3pyaHubiXx ano-
Manui, BOSHHKHOBCHHE KOTOPHX MOxeT ObiThb 06yC/IOBJAEHO CrenH(DHYHHIMHM AJs pas-
HBIX paltOHOB NpHYHHAMH,

§ 281. BusicieHue NpHPOAE DYAHHX aHOMaJHHl H CBSI3H PHAPOXHMHUECKHX aHO-
manuil ¢ PyAHBIMH TelaMH NPOH3BOAAT Ha OCHOBaHWH yudera:

1) obuelt reosoruueckofl ¥ MeTaNIOreHHUeCKOH cHTyaluK;

2) rupporeosiornueckoil 0GCTaHOBKH (HanpaBJieHHA ABUMEHHA MOASEMHHX H INO-
BEPXHOCTHBIX BOJX);

3) soHaNBHOCTH rHAPOXHMHUECKON aHOMaJjHu;

4) ocofeHHOCTH pacnpefeseHs JIeMEHTOB-HHAHKAaTOPOB B 3aBHCHMOCTH OT JaHJ-
HapTHO-TCOXHMHYECKUX YCJIOBHI HecleayeMoli TCpPHTODHH;

5) KOHTPaCTHOCTH I'HAPOXHMHYCCKHX aHOManuil;

6) accoumaunii pyaHbIX KOMIOHEHTOB, COCTaB/AIONIHX THAPOXHMHUECKYIO aHO-
MaJlHIO.

Boaplllylo novomb npH PCLICHHH 3THX BONPOCOB MOXET OKasaThb MNOCTPOEHHE
rHAPOXHMHYECKHX mnpodusell, COBMCUIEHHHX ¢ reosorHyeckumu, Ilpodumu caexyer
CTPOHTb KaK IO MOTOKY NOA3EMHBIX W NOBEDXHOCTHBIX BOJA, TaK H BKpecT ero. Ycra-
HOBJIEHHE NPHPOAB! DYJAHHIX aHOMaanil uesecoo6pasHO BeCTH HENOCPEACTBEHHO B NPo-
uecce MOJEBLHIX HCCJAEAOBAWHA 10 Mepe HAKOMJICHHS MaTepHajoB H Mocae OCMOTpa
ux Ha MectHocTH, OCMOTp JOJKeH OXBATHIBATH KAaK y4yacTOK CAMON THADOXHMHUC-
CKONl aHOMaJnn, TaxK [ NPHMHIKAIOUHE NJIOH(ALH, OTKYAA BO3MOJKEH CTOK MOBepX-
HOCTHBIX H NMOA3EMHBIX BOA, yYacTBYKWIHX B NMUTAHHH AHOMAJbHLIX BOJ.

§ 282. B pesyabtaTe rHAPOXHMHUECKHX DAGOT AOMAKHB! ObITh COCTABJAEHB KapThl
I'UAPOXMMHUECKHX aHOMAa/JHH M NepCcneKTHBHHX YYacTKOB, ['HAPOXHMHUYeCKHe aHOMa-
JIHH DPH 5TOM BBULCASIOTCA MO CYMMe HJIH NDOHM3BEJEHHIO OCHOBHBIX 3JeMeHTOB-HH-
JHKAaTOPOB, 4YTO 3HAYHTEJbHO YBeJHYHBAeT HX KOHTpactHocTb, [Ipu cocTaBieHHH
CBOAHOH KapThl CHAPOXUMHUECKHX aHOMalHH BHayaje NOPOUIBOAUTCA BhijeJIeHHe
THADOXHMHYCCKHX aHOMaAdl MO BCEM 3/IEMEHTaM, SBJARIOLHUMCH THAPOXHMHUYECKHMH
MOHCKOBLIMH NPH3HAKaMH HCKOMOTO THNa MecropoxaeHuii. daa storo okoHTypHBaioT
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Y4YacTKH, OT/IHYAIOUIIECS aMOMAaJbHBIMH KOHUEHTPAUUAMH BCEro KOMIeKca SJaeMeH-
TOB, a B NpeJe/aX Kax Aol aHOMalHH BBLAE/AIOT 30Hb, XapaKTePH3YIOUHecs MNOBHI-
LIeHHBIMH KOHUGHTPAUHAMH OTHEJbHBIX 3JEMEHTOB.

IMocne sroro mpomseoautcs OT6paKoBKa Ge3pyAHBIX aHOMAJ/IHH H BbAENeHHe pPy-
JONepCneKTHBHBIX THAPOXHMHYECKHX &HOMAJHN MO acCOUHAaUHAM TMOHCKOBBIX NpH3HA-
KOB M KOHTPACTHOCTH,

§ 283. Kapra rujpoXHMHYCCKHX aHOMaJHA ROJKHA CONPOBOMIAATBCA THADPOXH-
MHYCCKHMH NpodHAaMH, nepecekaloWuMu lJowany avomamui. lleaecooGpasno B
3apaMOYHOM ODOPMACHHH KapTel IIPHBOLHTH KPATKYIO XaDAKTEPHCTHKY pyAoHepcmex-
THBHBIX HAPOXHMMNCCKHX  aHOMaauft
(rMApOXMMHYECKHEe NPH3HAKH, (GOHOBHE Y

H aHoMaJibHble 3HAYEHHA COMACPIKAHHA 08F \
3/71eMEHTOB-HHAHKATOPOB). 0,5+ ‘
§ 284. Kapry ruapOXHMHUCCKHX \ . '\,
aHOMaJHl, Ha KOTOpOil BHIAENAIOTCA 0,‘0—'"'6--2\—?;:-\-‘-,—.
MEPCHEKTHBHME YYaCTKN, CTPOAT HA ., %o, %b\\ M .\\,\
reonornueckoit ocsose. Ilpn Goabuiom ' | ::::::'\__:‘:Sf'Q,
UHCAC MEPCNeKTHBHBIX YUaCTROB JOJIXK- (ol T i.\\
Hb  OblTb  BBEJCNL  NEPBOOHEPEN- ~d
Hble YYacTKH /sl TpoBepkd HX apyru- O
MH TCOXHMHYECKHMH IIH HHBIMH Me- = N
TOAAMH. 250 500 To0m
§ 285. Bo Bpems KamepasbHHIX NN, S |
paGoT nNpOH3BOAAT  ACTANH3ALMIO H SisrSisrieed.
yTOUHeHHEe [MOJYUYEHHHX pe3yJabLTaToB, @%W;’ >
OKOHYaTenbHOe OGhOpPMJeHHe KapT H B X PR
cocTaB/ieHHe TeKCTa oTyeTa O nposBe- S amp——
Jenubix paborax. Puc. 10. Uamenenne sennunusl Kosdduuu-

§ 286. Ilpn uHTepnperalHH pe- €HTOB KOPpeasuuu ( %) OCHOBHBIX 3JEMEH-
3yMbTATOB  TUADOXHMHUECKHX paoT TOB-MHIMKATOPOB DYAHBIX MECTOPOKAEHUH
NpUMEHEHHE MaTeMaTHYecKHX MeTOjoB B °9°‘:)"‘a';'1:'(’)‘ﬂ“s:”~:(’)‘ p;n:?)‘:ﬁc;':;‘;"“ or
4 DBM noBblimaeT HafeKHOCTL HHTEpP- R — pynuoe 7en0; M — MANEDAMHOALHS BOM:
NpeTauls THAPOXHUMHYECKHX aHOMAJIHHA. I, 1I, 111 — 30HLl reoXHMHYECKUX OpPEeOJoB
PexkoMenayercss NpOM3BOAHTb  pacyer
Ko3bduunentos Koppensuuu (puc. 10), mocrpoeHHe MHOTOMepHBIX [OJeHfl H MOBEpX-
HocTel TpeHAa.

§ 287. BriaBnieHne MHPOPMATHBHOTO KOMIVICKCA THAPOXHMHYECKHX MPU3HAKOB
OPYAGHEHHSI HayuHAeTcAd ¢ BHOOPAa MOHCKOBHIX NPH3HAKOB, HeCYWHX HeoGXoAMMble
CBCHAEHHSI O DA3JIHUMSIX MCEXAY PYAONEPCNEeKTHBHBIMH M 0e3pyiubiMH OOBEKTaMH.

§ 288, B nmensx yckopeHHd M MOBHIUEHHS OGBLEKTHBHOCTH OKOHTYDHBAHHS HA
KapTax BOJHBIX OPEOJIOB ¢ AHOMAJBHBIMH KOHUEHTPaUHAMH pPYAHLIX KOMIOHEHTOB
B BOAAX H TNOpOAaX ueJecoo6pasHO HHOrAa NPUMEHAThL TPeHA-aHAJIH3, HCKJOYalo-
A HeoGXOAUMOCTb NPeABAPHTENBHOrO BLIYHC/ASHHA (OHOBBLIX H aHOMaNbLHLIX 3Ha-
uenufi  3J1eMEHTOB-HHANKATOPOB, TPEHAOBLIC NOBEPXHOCTH OCPEAHSIOT 3aBHCHMOCTb
Mex<fy CBOHCTBAMH KapTHpyeMbIX NPDH3HAKOB M HX INOJIOMKEHHeM B I[POCTPAHCTBeE.
Hauayumee npubnuxeHye nocruraercs npH cOOGMIOAEHHH OLHOPOJHOCTH THAPOreoJo-
rudeckHx ycnoBufi onpo6opauus. IloaroMy MeTOA BHISIBJEeHHS AHOMaJHfA C NOMOLIBIO
NOCTPOEHHS KapT TPEHAOBBIX IOBEPXHOCTEA AaeT AOCTATOYHO HAAEKHbIe PE3yJLTaTH
npu obpafoTke JNaHHWX HabnogeHnft, XapaKTepuayloUHX eAHHOe TFHAPOXHMHUYECKoe
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nose ¢ OJHODONHBIMH THAPOreOJOrHUECKHMH YCJOBHSMH, KOTOpHle HaG/IOnaioTCs
yaille BCEro NMpPH NMOHCKAX CKPBITOrO OPYAEHEHHS.

§ 289. B cayyae nocrpoeHHst KapT TPEHZOBHIX IOBepxHOcTeit npu oGpaboTke
pe3yJbTaToB CHADOXHMHYECKHX IIOHCKOB B CHJIbHODACY/IEHEHHBIX TODHEIX CKJAag4aThiX
o6JacTaX C DPa3HOPOAHBIMH THAPOTEOJIOTHUECKHMH YCJIOBHAIMH HeOOXOZMMO npenBa-
PHTEJbHO pPacYleHdTb pafioH NOHCKOB Ha OTAe/dbHHE ORHOPOJHbIE THAPOXHMHUECKHe
noJst.

§ 290. B pesaysnbTate NOCTPOGHHS KapT MYJAbTHIVIMKATHBHHX aHOMaJnil aJe-
MEHTOB-HHAHKAaTOPOB KOHTPACTHOCTb aHoMainfi yBejuwuusaercs, Ha xaprax, mnocr-
POCHHEHIX 3THM METOAOM, IIPDH RPaBHABHOM Y4YeTe HanpaB/ieHHs ABHJKEHHsS BOA H
JAPYTHX THMAPOreOJIOrHYecKHX napaMeTpoB (cKopocTb (HAbTPALMH — pgHGOYSHR |
T. I.) yaaercs Gosee TOYHO ONpPeXeNATb MECTONOJOXKEeHHe W NPHPOAY HCTOUHHKOB
PAcCesHH® DYAHBIX S/IEMEHTOB.

§ 291. Yuacrok saseranus pyAHoOro Tesa, Kak NpaBHJIO, pacrojaraercsi B mpe-
jedaX BHYTPCHHell 3OHH BOLHOTO opeoJNa, Koropas GoJee NpHGJHIKEHA K KPyToO-
NAAAOMHEM PYAHBIM TeaM H CMeLlaeTCss 3HAUHTENBHO HHMe MO MOTOKY OT MOJIOrosa-
Jeraoillero pyanoro tesia. Ilpu ompepenennn yyacTka 3aJjeraHds PyaHoro Teia no
30HAJIbHOCTH BHIfIBJEHHBIX BOXHHIX OPEOJIOB DACCESHHA BLIYHCJAAIOTCA OTHOMIEHHA CO-
Jlep:KaHHA OCHOBHBIX 3JEMEeHTOB-HHJIMKATOPOB M YCTAHABJHMBAETCH XapaKTep HX H3-
MeHeHHS.

§ 292. O creneHn oxHCASIEMOCTH TNOrpeGEHHBIX PYAHBHIX T&Jl H HX TPHMEPHOM
COCTaBe MOXHO CYAHTb DO COQTHOLICHHIO B BOAAX OCHOBHHIX pyZA006pasylouiux
metannos (Zn/Cu; Pb/Cu; Fe?*/Fel+ n np.), eamunnam pH, Eh, Oy B opeosbunix
BOAAX CJA0O0OKUC/IAOMMXCS DPYAHHLIX TeJd 3TH OTHONIEHHS B HECKOJBKO pa3 HHe,
YeM B BOAAX HHTEHCHBHO OKHCJISIOUIMXCH 3ajexen,

BUOTEOXUMHYECKHE METOA bl MOHUCKOB

1. YcroBHSI npHMeEHEHHS

§ 293. Cymuocts GHOreOXHMHUYECKHX METOOB NOHCKOB 3aKJIOYAETCS B HMCIOMb30-
BaHHH B KauecTBe I[IOHCKOBHIX NPH3HAKOB aHoMaJuil, BLIABJSEMHIX B pe3yJbTare
onpoGoBaHHs GHOJNOrHUECKHX oObekTon Onocdeprl. [lpaxkrHieckoe 3snawenne AR
GHOTeOXHMHUECKHX [OMCKOB B HACTOfIICe BPCMsS HMMeeT H3YUCHHE TIeOXHMHYECKIX
aHoMaJsun 3J1€MelITOB-HHAHKATOPOB TOJIBKO B pacTeHHAX. 6J1ar011apsx CTE]GHJ]I:HOMy
NOJIOKEHHIO 3THX GHOOGHEKTOB Ha MECTHOCTH.

§ 294. ITpnvenenne GHOreOXHMHYECKHX METOAOB IIOHCKOB LeJecoo6pasHo TOMbKO
B TaKHX nanmuaqnﬁo-reoxnMuqecxnx yCaOBUSAX, Tr'le 9TOT METOA HMeeT NnpeHMyuiecT-
B4 B CpPaBHCHHH C JHTOXUMHYECKHMH NOHCKaMH, 4TO AOJUKHO 6LITh JAOKa3aHO B KaxK-
HOM KOHKPETHOM pafione ONBITHO-METOAHUECKHMH paboTaMM M DPacyeTOM 3KOHOMMYE-
ckofi adpeKTHBHOCTH.

§ 295. BaxHbIM ycJ0oBHeM NpHMEHCHHA GHOTEOXIMHYECKHX METOAOB [OHCKOB
siBasieTcs onpobopanne Ge30aphepHHIX HAH NPakTHYeCKH Ge3BapbepHEIX, KaK npasli-
JIo, WKPOKO pacnpocTpaHeHHbIX BHAOB pacreHufi u ux uacrefl. Koraa rtaxkux BrioB
pacTeHHH Ha TJOMlafW MONCKOB HET, JoilyckaeTcs onpoGoBaHHe OGBLEKTOB, KOHLUEHT-
paunHy 3JeMEeHTOB-HHAHKATOPOB B KOTODHIX MPEBHINAIOT HX MHHMMAaJbHO-aHOMAJb-
Hble 3Havenns B 10—30 pas.

W3 uncna paBHOUEHHEIX 1O HHOOPMATHBHOCTH OHOOGHEKTOB AJs onpoGoBanus
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BHOHPAIOTCSl TaKHe, KCTOPHe obecneunBaloT GOJbIIYIO INIYOHHHOCTD BLISBJCHHS OpY-
AeHeHHda, ODTO YCTAHABAHBAETCA € MNNOMOIBIO CHEMHAMBLHBIX  ONBITHO-METOLHYECKHX
paGor no onpeneneHHio TAyGHHHOR MIPOPMATABHOCTH Da3/iuHbIX BHAOB H 4YacTei
pacreHuil, B nmepBoM npuGmHXeHIHM IS 5TOr0 HCIOJB3YIOTCH AaHHBle o raylunax
KODHEBBIX CICTEM WINPOKC pPaclnpoCTPAHEHHBIX PACTEHHH, NpHBeleHHBE B TpHa. 12,

B secupix nanamadgrax Cubupn nanbonee MHPOPMATHBHLIME 112 GOJILIIOE YHCJO
SJIEMEHTOB ABJISIOTCH KOPKA pas/invHblX BuRoB Oepesbl, onpoOKoBeBulie WIHLIKH coc-
HH € JIECHOTO MOJIOra i BRELIHHE CJ0H KOPKH CTBOJIOB Da3JIHYIBIX BHAOB JIMCTBEN-
HHUBI 1 Keapa cubupekoro (em. npui. 13). Hmxuue wacru crebsefi posodenapona
LAYPCKOTO I TAaRoJrn cpejuelt oGecneunnaor uanGoaniiyio riyOHHHOCTL ONOHEKOBA-
HUS 3aKPHITHIX TEPPHTOPHHA Ha MOANGAEH H PCKOMCHAYIOTCA AJA JACTAJbHLIX IIOHCKOB
palioHOB M YYacTKOB, NMEPCNEeKTHBHLIX HA 3ToT afleMent. B Kazaxcrane n YsGekucra-
HE YAOBJETBOPHTENLHBIC DE3yMLTATH jaeT onmpobonanne NaA3CMHMX uwacrcil pasany-
HLIX BHIOB TIOJNIBIHH, KOTOpoe ofecncuHBaeT rAyOHHHOCTL ONONCKOBAHHA TePPHTOPUH
Ha NOJHMETAJJbl, 30JI0TO, Melb, MOJNHGAEH W peikue siementol nopsaka 10—50 u,
a B nanfonee OnaronpusATHHX ycloBuax ceuimme 100 M. Ilockossky HalasemHele uacTi
NpaxTHYECKH BCeX BHAOB TPaBAHHCTHIX pacrednit HenHdopmaTHsHH Ha ¢TOP, HC-
N0JIb30BaHHE 3TOTO 9JeMEeHTa B KauecTBe HHANKATOPa (JIOOPHTOBLIX, KPHOJIHTOBLIX
W APYIHX ()TOPOCOJEpIKALINX MECTOPOXAEHUN B CTENHBIX JAaHAMA(TaX NPAKTHUECKH
HeBO3MOXHO, Kak H TpPH JHTOXHMHYECKHX MOHMCKaX, IPEANoUTeHHe NPH HCHONh30OBa-
HHH DJIEMEHTOB-HHIHKATOPOB OTAA€TCH TEM M3 HHX, ONpejesieHlle KOTOPHX BO3MOM-
HO METOAaMH IKCNPECCHOTO CMEeKTPaJbHOIO aHa/u3a.

§ 296. Buoreoxnmiueckne pafoTbl NPH NMOHCKAX MOTYT ObITh 3G(MEKTHBHH TOJb-
KO NPH Haamunn HerayGOKHX M JJs NUTAHIA DACTEHHA MIitHepaJIorHuecKu Oaaromph-
ATHHIX PYX M HX IICPBHYHBIX HJM BTOPHYBBIX OpPEOJIOB. MeCTOPOXAEHHA C PENKMMH
rHe3flaMH TPYAHOPACTBOPHMBIX B 30HE THIEpreHe3a MHHEPAJOB OOGBIYHO OTYETJIHBbLI-
MH GHOTEOXHMIYECKHMH OPe0JaMH PacCesiHUs He CONPOBOXKAAIOTCS,

§ 297. TlpumeHenne OGHOreOXNMHYECKOrO MeTOAa NPH MONCKaX MoXeT GoiTb
nesiecooGpasHbiM B CJAEAYIOIMHA paiionax, BHAeJNAEMbIX NMYTeM aHaJjn3a kKapt paloHu-
POBalHsi TEPPHTOPHIT 1O NPHMEHHMOCTH DA3JHYHBIX T'€OXHMHYECKHX METOMOB!

— HWJIOIMAZH Pa3sBNTHA 30H OKHCJIEHHS M KOP BHIBETPHBaHHSI C MOJIHOCTbIO Bhillie-
JIOYEHHBIMH C IIOBEPXHOCTH BTOPHUHBIMH JIHTOXHMHYECKAMH OpeONaMH paccesius,
XapaKkTepHbLIMH AJS 5/ICMEHTOB AKTHBHBIX BOAHHIX MHIDAHTOB B YCJIOBHSX COBPEMCH-~
HBIX WM IPEBHHX TYMMAHHEIX 30H M 3aMelJIeHHOR AeHyJalun;

~— IJIoIlaiH HerNy60Ko norpeGenHBIX BTOPHAHBIX JIHTO- H THAPOXHMHUECKHX
0peoJioB paccestHHA TIPH HaMHYHH MOKPOBA aJMIOBHAJIBHO-NPOJIOBHANBHEIX, JELHHKO-
BHIX H [APYrHX JaJIbHENPHHOCHHIX OTJIOKEHUN orpaHuuenHoit mowHoct (2—10 M)
B YCJOBHSIX TYMHAHOR H yMepeHHO BJIaXKHOH 30H, a TaKIKe la NPOTHKEHHBIX CKJO-
Hax M B AoJHHAX C JHTOXHMHUECKIMH OpeoJiaMH, NMOTPeGeHHBIMH MOX CKJIOHOBHIMHK
PHXJABIME OOpPa3OBAHHAMI BCeX INPUPOAHHIX 30H C PaCTHTEJBHLIM MOKPOBOM;

~ MAOMaAN norpeGeHHBIX BTOPHYHBIX JHTO- M THAPOXHMHUECKHX OpPEOJOB pac-
CesHHs NpH HAJIHYAN NOKPOBA JAAJBHENPHHOCHBLIX, B TOM 4licje NecyaHHX OTJ0MKe-
HBil 30/I0BOFO0 1 JAPEBHEAJJIIOBHAJBLHOrO MPOHCXOXKACHHUS YMEPCHHOH MOIUHOCTH
(ro 30 M, nnoraa no 50—80 M), B YCNIOBHAX COCHOBBLIX 0OPOB IOKHOM Tafrl, CYXHX
crened, NyCTHHL H TOJYNYCTHIbL apuiyoil 30HL IPH HAJNYHH PACTEHHI ¢ raAyGoKo-
NPOHHKAIOUWIHMH KOPHEBLIMH CHCTEMAaMH;

— 3a6oJsioueHHble TEPPUTOPUR npn HerayGoxoMm (2—10 m) saseranun pynosme-
IHAIOIHX FOPHLIX NMOPOA, PYA W HX BTOPHYHBIX JIHTOXHMHMYECKHX OPEOJIOB pacCesius,
B TOM YHCJ€ NPH HAJHYAH MHOTOJIETHE!! MepaJsoTH;
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~ TMUIONIA/H PAa3BHTHS KPYMHOIMEGOBBEIX KYPYMOBBIX Ochinefi;

— IVIOIAAH Pa3BUTHS PACTHTEIBHOTO NOKPOBA, NS KOTOPOrO NOKA38HO, UTO
JIUTOXUMHYCCKUE NOHCKH TpebyloT orGopa npo6 Ha rayGuHax 1—5 M u Gonee,

Kpome Toro, Guoreoxnmudeckoe onpoGoBakile MOXKeT OHTb 3(DPEKTHBHHIM B 3HMU-
auii nepnon. Tax, npn nmpoMepaaHnu GOJOT HX NPOXOAMMOCTb NOBHIIAETCA, 4To 0OJer-
4aer npoBejeHHe MOHCKOB.

§ 298. Tlpumenenne OHOreOXHMHYECKHX MeTOfOB OGBLIMHO HeleaeocooOpasHO:

— B TOPHbIX, 2KTHBHO JHeHYRHpYeMHIX paifoHax JIOGBIX KJAHMAaTHYECKHX 30H,
a TaKXxe B LPYTHX pafioHax, AJs KOTOPHIX XapakTepHH BHIXOJfIIHe HA MOBEPXHOCTH
NepBHYHLIE H BTOPHYNBIE JUTOXHMHYECKHE OPeoJibl;

— B pafioHaX, rlle MecTOpPOXKAeHHsl MOJIE3HBIX HCKOMAaeMbIX H HX 3aKphIThle JIHTO-,
TH/PO- ¥ aTMOXHMHUYECKHEe OpeOJibl DACCEAHHA 3ajeraioT Ha Goapliofi IMyGuue, sase-
JIOMO NPEeBLINIAICUIEH PO3MOMHOCTD HX OGHAPYMKEHHH MO GHOreOXMMHYECKHM OpeoJjam
paccesuus;

— Ha IJVIOWAAfX, JIMMIEHHHX PACTHTEJbHOrO NOKPOBAa HJH BHAOB pacTeHHH,
o0ecneuNBaOIWHX IIpoBelleHHe HHPOPMATHBHOrO GHOreoXHMHUYECKOro onpoGoBaHus;

— NpH NOHCKAX PYM, 9JeMEHTHI-HHAHKATOPLl KOTOPHIX BXOJAST B COCTaB TPYAHO-
PACTBOPHMBIX KPYTHBIX KPHCTaJUIOB, 3€PeH HJM IUIOTHHIX arperaToB H HEAOCTYHHH
KOPHSIM pacTeHuil,

§ 299. Buoreoxummyeckuil MeTOL MOMKeT NPHMEHATHCT B KOMIJIEKCE € APYruMH
METOAaMU HJH CAMOCTOSITENBHO HA CTaAHH DErHOHAJbHBIX Ie0JOrocheMOYHBIX H reo-
¢duznuecknx paGor W HAa CTAAHH HOHCKOB MECTODOMAEHH{l NOJIE3HBIX HCKOMAaeMbiX.
Koukpersslie nJolain NpPOBeieHHs OHOreoXHMHYeCKHX pafoT onpelesioTcs Ha oc-
HOBaHHH PaflOHHPOBAHUSI TEPPHTOPHH IOHCKOB MO YCJAOBHAM NDHMEHEHHUS IeOXHMH-
YeCKHX METOAOB.

§ 300. Ha noapcragun pervoHasbHeIX reodusuyeckux pabor macuwiraGa 1 : 200000
MoryT OBbITh OCYIeCTBJEHH TOJBKO ONBITHO-METOHMYeCKHe OHOreOXHMHYECKHE HC-
C/leA0BAHHA,

§ 30l. Ha noacramnm peruoHajbHOlt reonoruveckoil cbeMkn Macurraba
1:200000 c cocrasienneM PerHOHaJNbHbIX NPOrHO3HBIX KapT GHOreoXHMHUYECKHA Me-
TOJA JOJ/IKEH MPHMEHAThCA TONBKO HA TeX INVIOIAAAX, e AOKa3aHO ero HpeHMy-
1eCTBO B CPAaBHEHHH C JHATOXHMHYECKHMH.

§ 302. IIpn nposeneHuH reojoruyeckoil chemMkd Macwraba 1: 50000 (1: 25 000)
€ COCTaBAeHHEM KDYNHOMAcWITAGHBIX KapT OdOreoXHMHUYECKOe OIpOGOBAaHHE MOKeT
OCYLIEeCTBAATHCH B KOMIIEKCE € JHTOXHMU4YecKHM ¢ cobaofenneM ycuaosuit § 301
HACTOSLIEeH HHCTPYKILHH,

§ 303. Ha noxcrafun rayGHHHOTO reoJiOrHMECKOrO KapTHPOBAHHS C IPOrHO3HPO-
BalHeM NOJIe3UHX HCKONaeMbIX OHOreoxumuyeckoe onpofoBaHHe MOXKeT GHITh IOJe3-
HEIM - IV1aBHBIM 06pasoM NDH ONpefe]eHHH MeCT 3aJ0XKeHHs GYPOBHIX CKBAXHH H
JOJKHO OhITh 3aBepHIEHO MO COCTABJICHHA npoekta GypoBmX paGoT.

§ 304. Ha cranum nONCKOB MeCTOPOMASHHH MOJE3HBIX HCKONAEeMHX NJOIAA-
#Hoe OuoreoxuMmuueckoe onpo6oBanye, KaK NPABHIO, KOJIMHO HPOBOAHTLCA TOJBKO
#a ROACTAAMM OOIIHX TOHCKOB C BBAEJEHHEM NEPCHeKTHBHbIX MJIOWlafedl H 3ak/io-
4aTbCs TJIaBHLIM O6pazOM B JAeTasu3alldH BBHISIBJEHHBIX Ha npeabiayumiei cragud GHO-
reoxuMHuecKuxX anomauanil. Oanako, ecan GuoredxuMudeckue paBoTH Ha mpeRblyyied
CTafMK HE OPOBOAHJNCE K LMCIOTCS IVIOWlajH, IAe HX NPOBENeHNe LesecooGpasHo,
TO CJAeAyer nposectit GHoreoxnMuueckoe onpo6osaHue MmacuitaGa 1:50000 no naua-
Ja WIH B Hauajle OCYIMeCTBJEHHA APYTHX NOHCKOBBIX paboT AaHHOH NOACTAAUH.

§ 305. Ha noamcramnax LerasibHHIX MOHCKOB H NMOHCKOBO-OUEHOYHBLIX PABOT Mao-
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maznoe OnoreoxHMmueckoe onpoGoBanue NPOBOANTCA ANA JeTaNH3alud aHOMaluh,
YCTaHOBJEHHBIX B Ipoilecce paGoOT MpelllecTBYIOMHX NOACTajuil OOHuHO ¢ LeJbIO
BLIABJIEHUSA CKPHITOrO Ha raydsiHe OpyAeHeHHS.

§ 306. Ilpu orcyrcrBHu ompoOyeMnix BHAOB pacTEHHIl ia TOUKE, COOTBETCTBYIO-
medf cern npobootbopa, GuoreoxuMmuueckne npolGbl MOryT OTOHpAThCA Ha HEOOJBIIOM
yaajenun ot Touky (He OoJsee 1/; miara onpoGopanusi). ITyHKT GHOreOXHMHYECKOTO
onpoGoBanys npefcTapaser cofoifl IJOUIAAKY NOCTOSHHOTG pPasMepa ¢ PafHyCcoM,
He TNPeBHMIAIOIHM TPCTH DACCTOSIHHS MeKAY TOUKaMu cetH oupoboBanns (B Tex
cJIyuanx, KOraa OGHOreoXHMHUeCKHe NPoGHi COCTABJSIIOTCH H3 HECKOJIBKHX 3SK3EMIJIA-
poB pacTennii OAHOTO HJIH HECKONbKHX BHLOB).

2. OnuiTHO-MeTONMuecKHe PaGOTLI

§ 307. Ilpu oprannszanun OHOrCOXHMHUECKHX PaGoT B NOBHX pafoHax RAH npH
HeoGXOANMOCTH TNOICKOB MMOJE3HBIX HCKOmaeMblX, 3(peKTHBHOCTL BHIABJEHHSA KOTO-
phix GHOreOXMMHUCCKMMH MCTOAAMI B KOHKPETHBIX JaHAIa(THO-TCOXHMHUCCKHX
YCIOBHSX He H3BECTHa, NPOBeJieHHe ONbITHO-METOJNYecKnX pabor sasaseres obs-
3aTeJbHLIM.

§ 308. Onurso-meroanueckne paGoTH HMEIOT LEJbIO pelieHHe C/efyIONINX 3aiau;

— BHIGOp BHICOKOUH(OPMATHBHLIX Ge36apbepHLIX H IPaKTHYECKH Ge36aphepHLIX No
OTHOIUEHHIO K OCHOBHBIM 5JEeMEeHTaM-HHJAHKAaTOpaM BHEOB H YacTefi pacreHu#t, npu-
TOAHBX [/ CHCTEMATHYECKOro ONPOGOBaHHS B KOHKPETHHIX JIaHAWA(THO-TEOXHMH-
YECKHUX YCAOBHSX

—— COMOCTaBJeHHe pe3yJbTaToB GHOreOXHMHYECKOro ONpoGOBAHHS  Pa3/HYHbIX
GrosorudeckiX COBEKTOB (pasiHYHBIX uacTell MIHPOKOPACMPOCTPAHEHHHIX pacTeHHi,
HX BEeTOLIH, onaja, pPacTHTEJBLHOH MOACTHJIKH, MOXOBO-JHINAHHHKOBOrO IOKpPOBa H
TOpda) ¢ JNTO-, THAPO- H ATMOXMMHUECKHMH ODeoJaMH Ha JHeBHOH NOBEPXHOCTH
H Ha Pas/JMUHBIX ryOMHAX PLIXJIOrO IIOKPOBA H KOPEHHBIX DOPHHIX NMOPOR C UQJIBIO
Onpefe/IeHHsT BHAOB FeOXHMHYECKOTO ONpOoGOBaHHA, HMEIIHX HaHGOJBIIYIO I'eoJorH-
4ecKyio HHPOPMATHBIIOCTb IIPH HAHMEHLIIHX 3aTPATAX;

— onpejenente GHOreOXHMHYECKHX NapaMeTpoB, HeOOXOAHMLIX AJS HHTepipe-
TalU¥ M BBeJeHHs NONPaBOK Ha DPAa3HOPONHOCTh GHOreOXHMHUECKHX NIpo6 M BpeMms
onpo6oBaHHA MOJOABIX PACTYUIHX vacTell pacTeHui, IMaBHLIMH 113 KOTOPHX fBJSIOT-
€A PaCTHTENLHO-NOYBeHHBA Ko3hdHIHEHT, HeOGXOLHMBIA AN YBA3KH OHOreoXnMH-
YECKHX H JHTOXHMHUYECKHX HaHHBIX;

~— onpefelense TAYGHHHOCTH GHOr€OXHMHYECKOTO METOJA MOUCKOB B THHHYHHIX
JapaadTHLIX yCaOBHAX pafloHa paGoT.

3. O160p npob

§ 309. [daa GroreoxuMHuecKoro onpoGOB2HHS HCNoJib3yeTcs: Haubosee HHbOpMa-
TuBnBle GesbapbepHble MJIH NPaKTHYECKH GeabapbepHble HacTH LIMPOKO pacnpocrpa-
HEHHLIX MHOTOJIETHHX pacTeHlll, KaKOBbIMH, HAnpHMep, ABJIAIOTCA KOpa, BETBH, XBOX
H JIHCTLSl COCHBI, JINCTBEHHMUB!, KeApa, MUXTHI, €M, Gepesbl, HBLI H OCHHHL

§ 310. Ilpn Heo6XOZHMOCTH MNOJyYEHHS! AONOJHHUTENLHON HHbOPMALHH MOXHO
NPOH3BOAUTL ONpoGOBaHHE Ha TOYKe HaGMIOAEHHS He OHHOTO, a HECKOJbKHX (ABYX-
Tpex) OHOJOrIYecKHX OOLeKTOB pacTeHnil, KaXKAb M3 KOTOPHIX AaeT ONpEAeNCHHYIO
uHpOpMAlHI0 O TeX HJH HHBIX 3JeMeHTaX-HHAHKaTopax. HebGxoaumoe uucio npo6
pacrtenuil, oréupaeMhlx Ha TOouKe HaOMOAGHHS, HOMKHO OOGOCHOBLIBATHCH OIEITHO-
MeToAHYecKnMH paboTami.
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§ 311. Ilpn onpo6oBanun pacreHHil B 30He AEHCTBHS NMPOMBILJICHHBIX NMpPEANpHS-
THA HEOGXOZHMO YUHTHLIBATH BO3MOXKHOE HajiMuHe IOMeX OT INbWIH H 3SarpasHeHus
pacrenuii rasooOpasHbBIMH ¥ JIEKOJIETYYHMH MPOH3BOJCTBEHHBIMH OTXOAAMH TaKHX
TPeANPHSITHH.

§ 312, Ilpn eonpoGoBanuu KyJbTHBMPYEMBIX pacTeHHli He0GXOAHMO YYHTHIBATH
COCTaB DPHMEHSBIIEXCS NPH HX BHIpAWIHBAHHM YAOGpeHHH.

§ 313. Ilpu ompoGoBaHHE BHEMHHX CJIOEB KOPKH CTBOJIOB LEPEBBEB CYILECTBEH-
HOe BJUAHHE HA Pe3YJbTATH MOIYT HMETh DAa3JHYUS TOMUHHBI OTGHPAEMBIX CJOEeB,
ocofeHHo 3arpsisHende npolul MarepuaioMm Gojee ryGOKHX CJIOEB KOPH, & TaKXKe
HaJiHdie HEOAHOPOLHOCTCH B BePXHHX YacTAX KOPKHM, HanpHMmep yepHBIX «GOPOAABOK®
H nATeH Yy KopKu Oepe3bl (Gepectst), rAyGOKHX TPellHH Yy KODPKH COCHBl H JIMCTBEH-
uusl # T, A IHopoGHble MOMEXH HOJMMKHBl HCKAIOMATBCH € MOMOUBI0 MaKCHMAaJIbHOM
craupaprusauuu  onpoGyemoro wmarepHaja. OrGop mpoG KOpKH CTBOJNOB AepeBb-
©B 1eaecoobpas3no COYCTaTh € HX H3MeJbYeHHeM, YTO OCYULECTBJ/ISIETCS CTCChIBAHHEM
KOPKH TOHKMMM CJIOSIMH HJH MCNIOJL30B&HHCM CHENHAJBHBLIX NPOGOOTOOPHHKOB,

§ 314. OnpoGosaniie TPaBIHHCTHIX PACTEHHH NPOBOAMTCA, KaK INPAaBHIO, NyTeM
or6opa BCeH HaJA3eMHOH uacTH Ha BHCOTe Oojee 5—10 cM A/ HCKJHOUEHHS sarps3He-
Husl npo6 MHHepaJbHBIMH yacTHUaMH nous. HMHorma npenmnourHresbHee onpo6GoBaTth
lie JKHBLIE 3e/eHble MHOTOJIETHHE TPABSIHUCTHIE PACTEHHS, a HX BETONb, a B HEKOTO-
PHIX clydasx omnpeAecHHBle yacTH crebiefl (HHMHHe Y3/bl, HHXKHHE MJH BepXHHE
yacti crebieit). IlopoGuass Meroauka OGBIYHO TOBBILIAET HOCTOBEPHOCTH ONpoGo-
Banuf, ofecrednBas BRICOKYID CTereHb ORHOPOAHOCTH NPOGH, HO NPHBOJAHT YacTo
& yMeHbLIEHHIO ce 00GbeMa, NTO YCJAOKHAET aHaJHTHYecKdHe paboril. LlesecooGpasHo
onpo6oBaTL ONMpefiesienHbie, HaunGoJee HHGDODPMATHBHBHIC HAX3GMHBIE YacTH Tpasd-
HHCTLIX pPacTeHHH, a B HEKOTOPBIX CJAyYasfX H HX KODHH, SBJAIOIHECH 0OHYHO BLICOKO-
HHPODMATHBHEIMH Ha IUMPOKHA KOMIUIEKC 3JIGMEHTOB-HHAHKATOPOB OpPYAEHEHHS.
[Pemrerne 9THX BOIPOCOB Tpedyer NpPeABAPHTEILHOTO NMPOBEAEHHS OMBITHO-METOXU-
ueckux pabor.

§ 315. B Tex cayuasx, xoria Ha HCCAeayeMOR MIoWaAH HaGJaI0JaeTci CMeHa
pacTHTEJBHBIX accolHanuil (HampuMep, NepeMeKaeMOCTb YUYAaCTKOB, 3aHATHIX JIECOM,
CTeNHOH pACTHTENbHOCTHIO, NANIHAMH, GOJOTAMH M T, I.), KOTOPas Ae/NaeT HEBO3MOX-
HLIM M3YYeHHe CTaHAAPTHLIX GHOJIOTHYECKHX OOLEKTOB, BBOAATCH NMONPAaBKH Ha pasHo-
pOAHOCTb GHOOGBEKTOB Npu o6paGoTKe W HHTEPIpETAHUH DE3YJLTATOB GHOrEOXUMH-
4eCKOro onpoGoBanHs,

§ 316. Ilna ycrpanenns sausuua a3 BeretalMu pacrenuil Ha COAepiKaHHe SJe-
MEHTOB-HHAHKATODOB OpYIEHEHHS B H3yyaeMblx npo6ax onpoGoBaHHE HAA3EMHBIX
yacrefl TPABAHHCTHIX PAacTeHHH, a TakKXe JHCTbeB HepeBbeB I KYCTAPHHKOB Ha IOHC-
KOBOM Y4aCTKe CJICAYET NPOH3BOAHTbL B TEUEHHE KOPOTKOro nepHoaa (He GoJiee ABYX-
Tpex Hemean). Ecyn nposesenne onpo6oBaHHS B TeYeHHe TAKOr0 OTpe3Ka BpeMeHH
HEBO3MOXHO, BJIHsSHHE BEreTalHOHHBIX  H3MEHEHHE  HCKJIOYAIT  CACAYIOLIMH
npHeMAaMH:

a) IJOMIaAb NONCKOB AEAT HA YYacTKH TAKoro paamepa, onpo6oBaHHE KOTOPHIX
momer ObITb NpOBedeHO 3a IBe-TPH HedesaH, O6pabOTKY aHaJHTHYECKHX pPe3yJbTa-
roB (onpene/ienHe (POHOBBIX H aHOMAJbHHIX COAEPMAHHH, MOCTPOCHHE KaPT U3OKOH-
neHTpauHii # rpadMKOB) NPOH3BOASNT B A&nbHEHANIEM pa3fedbHO WISl KAKAOro
y4acTKa,

6) Ans y4acTKOB ¢ OAMHAKOBHIMH JIaHAWIA(THO-TEOXHMHYECKHMH YCJIOBHSIMH
B npefenax ¢hoHa M adoMaauil BHIGHPAIOT OAHOPOAHBIE KOHTPOJLHLIE YYaCTKH, KOTO-
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pHE TNOJABEPraioT NEPHOANYEcKOMY (C HHTEpPBANOM [Be-TPH HeAenH) onpoGOBaHHIO
€ LeJIbIO ONpeAe/ieHls LONPAaBOK HA BpeMs ONpOSOBAHHUSA,

B) Ipu GHOreOXMMHYECKOM ONPOGOBaHMM CTapeX YacTelf pacTeHnii, COCTOALIMX
8 OCHOBHOM H3 OTMepIINX KNeTOK (KOpKa CTBOJIOB JepeBbeB, 2—8-jleTHHE OTpe3KH
uerBell JMepeBbeB M KYCTAPHHKOB, BETOWIb TPAaBAHMNCTHIX PACTEHHH, HIMINKH COCHHB H
JIMCTBCIIIHIUBL HA JIECHOH NOACTHJKE), HJM onpoGoBaHHN MOOHIX yacTeil pacTeHHi
B NEPHOA HMX OTHOCHTeNBHOT) TNOKOSl BJHSHHE BpeMcenH oTGopa npol NPaKTHYCCKH
BCRJIOYaeTcs,

§ 317. Ha coxcpxkaune #eKOTOPHX SVICMEHTOB-HIAHKATOPOB B JINCTbAX JACPCDLEB
I KYCTAapHHKOB H HAaJ3CMHBIX vacTeil TPaBSIIHCTHLIX pACTeHHit WMHOTAA OKalulpaer
CYLUECTBEHHOE BJHSHHE BHILEAAYHBAHHC HX WHTEHCHBHLIMU H NPOAOMIRHTEAbHBIMH
DomAsIME, B TakHX cnydasx pekoMeHAyercsl lpekpaluenne orGopa npof na Bpema
Zoxped M ABa-TPH AHA noche uX okoHuaHHs, CyllecTBeHHOe BLIIEJAIHBAHHE 3Je-
MEHTOB-HHAHKATOPOB OpYAeleHHsl JOXAAMH  Habuofgaercss OTHOCHTCALIO DEAKo
W la OrpaHHYEHHOC YHCJIO 3/IeMEHTOB-HHAHKATOPOB (iKele3o, uuHk, Gop, MosanbaeH)
H MMeeT NpaKTHYeCKOe 3IIAuCHHE TOJBKO NPH ONPOGOBAHHMH JINCTBEB HJH HAJA3EMHBIX
yacret TPaBAHUCTEIX pacTeHuil,

§ 318, B nenax jpocTHCHHA ROCTATOYHOrO U aHadnwsa ofbeMa mpo6 pacre-
HIM, BKJIOYAIOUIUX CTPOTO ONpejeNeHHBle (CTAHAAPTHBIE), HHOrZa BecbMa JOKaJb-
Hble YacTH (HanpuMep, BHEIWHHe 1—3 MM CJIOH KODKH CTBOJIOB ACPeBLEB HJIH HHXK-
HHe Y3Jabl creGmell 371aK0B), NONMyCTHMO OTOHpaTe OAHY HpoGy € HECKOJbKHMX pac-
TeHull, pacnojioxeHHnx B 1—5 M or Toukn npoGoorGopa. OTOHpaTb COCTaBHbIE
npo6sl, BKJIOHaioulHe B ce0sl pasHble BHAB W pasHODOAHBIE uacTH pacrenuil (na-
npuMep, BETKH C JHCTbAMH, BETBH C TpaBaMH H MOXOBBIM TNOKPOBOM, TPaBH € MO-
XOBLIM NOKPOBOM H T. A.), He peKOMeHJyeTcs.

§ 319. B apupaHmx paiioHax Bc/eACTBHE TpPYAHOCTH orT6opa JOCTaTOYHBIX IO
o6beMy npol H3 HaA3eMHHX yacTell TPaBAHHMCTIIX H KYCTapHRKOBHIX pacrenuii (n3-sa
IX Majoff Macchl) MOXKeT oxa3aTbCa LeaecoolpasHbIM onpoGoBaHMe KopHell, Macca
KOTOPHX B JECATKH H COTHH pa3 OoJablle Macch HajgseMHLX ugacreil. OnpoGopanue
KOPHEBHIX CHCTEM pacTeduil MOXKeT CYIIECTBEHHO YBeNMYHTb HH)OPMATHBHOCTHL MOJY-
YaeMHIX Pe3yJbTATOB, TaK KaK KODHU MHOTOJRTHHX pacteHuil saBnsiorcs GesGapbep-
HLIMH IO OTHOUICHHIO K OOJILUIMHCTBY DYAHBIX SJEMEHTOB H XapaKTepH3YIOTCH CTa-
OGuIbHBIMH BO BPCMEHH COAepKAHHAMH XHMHdeckux snementoB. OfHako B Takom
cayuae 0o643aTeLHO NPEBADHTENBNOE paspelleHHe NPHPOJOOXPAHHTEJBLHBIX TOCY-
JapCTBEHHLIX ODraHOB, TAK KaK IMOBpeXJeHHe KOpHell npu onpejeseHHHX o6cros-
TeJIbCTBAX MOMKET HaHECTH HenenpaBHMBIA ywmepl skocHCTeMaM RYCTHIHH. [ HCkao-
YeHHSl 3arpA3HeHLs MUHepPaJeHBIMH YacTHUAMH NPOOH KOpHe#t HeoOXOAHMO HPOMEHITh
BOJOH HJIH OYHCTHTb APYrHMH crmocoGamu. ClenyeT HMerb B BHAY, YTO MOXET OKa-
3aTbCA LeAecO00pa3sHHM OTOMPATh He BaJoBHe NPOOH KopHell, a MX ONpeAc/]eHHbE
nanGosee HHpopMatuBHBle yacTH. OTMBIBaTh KOPHH cieayer OHICTPO M HeGOJbLINM
KOJIIMYECTBOM BOJAKI; He HORYCKAaeTCs JJIHTEJNbHOE HX OTMauHBaHHe.

§ 320. Macca npoG onpefensieTcss KOJNHYECTBOM Martepiuana, HeoGXoLHMOro IJjs
aHa/ansoB, JloCTaTOUHOM cjeAyeT CHYHTATh Maccy, NPeBHILAIONIYI0 BEJIHYHHY HaBeCKH
OJHOKpaTHOro amanusa B 3—4 pasa, uro ofecmeynBaeT MNPOBEJCHHE KOHTPOJIBLHOTO
alla/uza H oCTaBJIeHHe MaTepnana JJfl AJHTEIbHOIO XPaHEHHS.

[Mockoabky OGHLMHBIM sIBJISIETCS aHAMH3 30:b pacTeHnif, onpelesneHHe HeoGXOAH-
MOl Macchl HCXOAHBIX NPo6 BeReTCs M3 pacyera MOJyYeHHs HeOGXOAHMBIX JIJISl aHa-
Ji3a HaBecOK 30/l [lpnbimieHHas Macca CHIPOrO BellecTB2 GHOreOXHMHYECKHX
npo6 MoxeT GHTb onpejesieHa HCXOAS H3 JaHHBIX O HX BJAXKHOCTH H S30JIbHOCTH
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cyxoro BemiecTBa (cM. npua. 11) uan ceiporo martepnana npol. Ilpu crexTpaibrom
aHa/Ju3e METOAOM HNOJHOTO Hchmapenus pacxozyercss 30—50 Mr 3oab, 9TO Henaer
HeoOxoaHMbLIM noaydenne 100—200 mr soam u or6op 20--50 r ceiporo BemecTsa
seneHblx uvactell pacrennft, 10-—20 r KOPKH CTBOJIOB [epeBheB, HMEIOIIHX BJAXKHOCTE
50 9 u 30JbHOCTH cyXoro EemecTBa 2—3 Y (COCHBI, Keapa, NHXTH M JIHCTBeH-
Huuet), 3—10 .r KOPKH CTBOJIOB AepesbeB C 30.bHOCTBIO 6—10 % (¥BH H ocuHmH),
50—100 r xopk# cTBOJIOB ¢ 3oabHOCThIO 0,4—0,6 % (Gepesnt) u T. A. Ilpu crnexTpajs-
HOM aHa/ii3e METOAOM NPOCHIIKH, Hanpumep Ha 6op u ¢Top, pacxoayercs 200—300 mr
3071k, NPH CHEKTPOXMMHUECKHX oOfpelefeHHsx 3onoTa 1—10 r soas, wro Tpefyer
COOTBETCTRYIOLIETO YBEJHUEHMS MacChl HCXOZHHIX GroreoxHmuueckux npo6. Onpege-
JIEHHYIO pacyeToM Maccy H o0beM HCXOAHEIX Npol clexyeT YTOYHHTb ONLITHHIM ny-
TeM IO NEePBLIM CEPHSIM B CTPOTO KOHTPOJIHPOBATh HX B RaabHelimeM.

§ 321. Tlpu orGope mpo6 KOPKH B HHMKHEH YacTH CTBOJIOB NepeBbEB HCNOJB3Y-
I0TCH JIETKHE TOMOPHKH, a Mpu oT6Ope BeTBeil JAepeBbeB M KYCTAPHHKOB H Haj3eM-
HHIX uacrefi TPAaBAHHCTHIX PACTCHHII — CalOBHE HOXHHIM HAHM HOXH. JIHCThS B Hal-
seMHBle 4acTW GOJBIIYHCTBA TPaBAHHCTHIX pacrennit obpuiBaroT pykamu. OroGpad-
Hble INpo6Ll  YNakoBHLIBAIOT B MaTepuyaThie MEIIOYKH ual, 4To Gosee YROGHO,
B OyMaKHBIE MaKeTsl.

§ 322. Buoreoxumuueckyie MapWIpyTHl HOJKHB CONPOBOMKAATHCH JaHAWAGDTHO-
PEOXHMHYECKHMH, Fe06OTaHHUECKHMH, NMOYBEHHHIMH H MEeTEOpPOJIOrHYEeCKHMH Halmoze-
HHSIMA, BRJIOYAIOWHMY KPaTKYl0 XapakTEePHCTHKY SJeMeHNTapHOro naanjwadra, onu-
caHHe MECTOMOJOXKEHHST ToueK HaGaojeHHs ¢ yderom pesbeda, 3apHcoBKy alpHca
npoduis Wi MapiipyTa ¢ yK43aHneM 3a6OJIOYEHHBIX YHacTKOB, FPaHHI, CMEHH PacTH-
TEJbHBIX acconHaluuii M ropHmx mopof, rapeft, runos nous. IIpHBoasATCSl TaKke HaH-
Hue 06 aTMOCQepHHIX OCaiaKax H ApyrHe RONOJAHHTENbHbIE CBeREHHH, KOTOphle MOryT
0Ka3aTbcs HeoGXOLMMBIMH NMPH HHTEPIPETALHMH NOJYyYaeMBX NaHHEIX.

§ 323. B OGosbwuHcrse clyuaeB WIHPOKO PacHpOCTPaHeHHHle BHIAB pacCTeHHH,
0COGEeHHO ApeBeCHBIX, MOTYT ObITb ONpefesieHbl IeoJoraMH, reoXHMHKaMH H Guoreo-
XHMUKaMH TPH KOHCyJAvTanun GoTaHukoB. OnHaXKAbl onpeieseHHBT B AaHHOH MecT-
HOCTH BHJ, pacTeHHs B HajbHefilleM OGHIYHO JIErKO PacHO3HAIOT TEXHHKH-TEOJOIH H
paGoune. [Ipn onpoGoBansn BHAOB pacTeHHH, He H3BECTHHIX HMCHOJHHTENAM, HX CJe-
ayer or6uparh B repGapuii (KONIEKUHOBHMPOBATb) AJsl AadbHEHUIMX oOnpejeseHuil
GOTaHHKaMH.

§ 324. Kpome aarm orbopa npo6 Beserca perucrpauus oGoGleHHBX (eHo0-
ruueckux ¢as pacrenuft. las TPaBAHHCTBIX pacTeHWH AOCTAaTOYHO BBLIAEJEHIE Cleay-
iownx ¢enodpas: a) po uBeTeHHs, 6) uBeTeHHe, B) CO3pPeBaHHe CeMsiH, ) IHocje
ormupanusa, Jas JApeBecHmIX pacTeduii: a) CcoOKoaBHXeHue, 6) HaOyxaHue noOYex,
B) oOascTBeHNe, I) LBeTEeHHE, [) CO3peBAaHHE CeMSH HJY IVIOAOB, €) OCeHHsA pac-
Kpacka JIHCTBEB, X) JIHCTOmaA, 3) fnocse JiHCTOMaAa.

§ 325. Or6op npo6 AOKyMeHTHpyeTcsl B moseBoH KHMXKKe eAHHOro o6pasna
(cm. mpua. 18). OGs3aTesbBOHl MOKYMEHTAaLHA NOAJENAT: MeCTO oT6opa Kasaol
npo6Hl, BHA W HACTb pacTeHuy. Bo3pacT (AHaMCTP) ApPeBecHHIX pacTeHuil, denodasa
onpobyemMofi ocobu mpu or6ope sesenblx pacrymux wacrtefi, abpuc npoduas uiH
MapuipyTa ¢ YKA3aHHEM MeCTONOJNOMKEHHS XapakTepHHX Touek peabeda, CMEHH
pacTHTEJbHHIX acCOLManuii ¥ 1OuB, & TaKxe BCe ApPYrHe NaHHHE, KOTOpHE MOTYT
ObITb npH3HAHLI HeOOXOAHMBIMH ANA HHTePIPeTalHH foJyyaeMBIX pe3yJbTaToB.

Cnucok BuloB onpolGyeMmbix pacreduil (HapoAHoe HasBauue W npueATOoe B GoTa-
HHKe JaTHHCKOe HaHMenoBasie) # WX OGYKBeHHble COKpaWleHHs Wi UHPPOBHE Miud-
Pul NPHBOASNTCA Ha mepsBull cTpaHuue KaxAof noseBoil wHuxkd. Ilpn perucrpauns
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pacTeHHil B Xojle ONHCAHHS 110/1eBONO MAapIIpyTa HCIOJB3YIOTCA 9TH COKpAlIeHHA
(nanpumep, KOpPRa COCHBHI-— K. C.; HaA3eMHBle HacTH acTparana NepenoHyaToro —
Hu.an #H TA) WiH wuadpu (HanpuMmep, KOpKa COCHI— 1, HajseMHBe HacTH
acrparaJjia nepenonyaroro — 25 u T. 1.).

§ 326. O6aszatenbHBHIM SIBRSETCS NPOBEACHHE KOHTPONBLHOTO ONMPoGOBAHHR pacTe-
Huff B o0beMe ne Menee 5 % or ofuiero uyucia npo6, oTGHpaeMHIX Ha OTHE/BHBIX
MOHMCKOBLIX yyactkaX. KoHTpoJbHOoe onpoGoBaHne JAOJKHO NPOBOLHTBCA Kak JD,
TaK H INOCJe NOJIYYeHHUs pPe3yNbTATOB AHAMAH30B H NOCTPOEHHS OHOreOXHMHYECKHX
kapr u npodureft. Kourponbunoe onpoloBaHHe Nepnoro 3Tama NPOBOAMTCH B lep-
BYIO OuepeAb Ha H3BECTHHIX TeO(DH3HUECKHX, JIHTOXHMHUECKHX, THAPOXHMHUECKHX H
APYrHX aHOMaJMsIX, 8 TaKXKe Ha yyacTKax, HpelcTapamomuxces uanGosee HHTEpecs
HHIMHI 110 T€OJOTHYEeCKUM, reoGOTaHHUeCKUM H ApPYruM aaunuiM. KouTposbHOMY omnpo-
60BAHHIO BTOPOro srtana (mocte nodyueHHSs H oOpabOTKH pPe3yabTATOB AHAMH3OB)
[OABepraloTes B NMePBYIO OUepelb BHABJEHHEIE GHOrCOXHMUYCCKHe aROMANHM IJOMIAj-
HOro XxapakTepa, a Taxkxke Hanfojlee KOHTPAacTHHIE M3 TOUENHLIX aHoManuf, BLIAB-
JIEHHEIX TPH TOHCKAX MeJKoro wmacimraGa. ITpy ompofoBanun 8se/ieHBIX PacTYIIHX
yacTefi pacTeHHit KOHTPOJbHOE OnpoGoBaiHe AOMKHO NPOMIBOAUTLCH B OAHY W TY Xe
CTaNHI0 BEereTauiil H NpH OJHHAKOBEIX METeOpoJIOTHYeCKHX ycsiorusax. [lo paHHHM
NepBHYHOTO H KOHTPOJILHOTO OHPOGOBQHHH onpeneadioT NOTrPEIIHOCTb 0T60pa ﬂp06,
Ha/luu¥e 3arpg3HeHHs NPH IOJATOTOBKe HMX K aHaAJH3aM, BHISBJAIOT 3HAUHTEJLHBIE

OTKJIOHEHHS, CBSI3aHHBE C owAGKAMH H HapyLICHHSMH TeXHOJOTHH OTOOPa M UPaBH]
JOKYMeHTalHH npol.

§ 327. OrGop mpo6 Topdra cileayeT NPOHM3BOAHTL M3 HAXHeH wacTH TopdsiHOro
noJs, OfHAKO HEe B CAMOM €ro OCHOBAHHH, Ile SHAUNTEJIbHas MPHMECh MHHEPAJIBHBIX
YaCTHIL MOXKET BHECTH HCKAXeHHs B KADPTHHY pacCHpejesieHHs! 3JIeMEeHTOB-HHANKATO-
poB opynerenns. Ot6op mpo6 clelyeT NPOU3BOAHTh C NOMOILBIO NMOYBEHHBIX GypoB,
IIpn onpoGomanun ciexyer onpelensts tHn Topda (BHIOBOH cocras Topdoobpasy-
jomux pacrenrfl) u cTeneHbp ero rymMudHKAIHH, KOTOPHe HeOGXOAHMEI st HHTEpHpE-
TAlHH JaHHBIX ORPOGOBaRHA.

§ 328. TlpoGul pactuTeqbHON NOACTHAKH OTGHPAIOTCS € MOBEPXHOCTH (mocie
PACUNCTKH 3aNBLIEHHON 4acTH) HJIH ¢ rayGuHHl 5—10 cM B 3aBHCHMOCTH OT MOILHO-

cri ee cnof. Ocoboe BHHUMaHHe oOpamaercs Ha CTAHAAPTHOCTH  ONPOGYeMOro
MarepHaJa.

4. OGpaGorka ¥ ananu3 npod

§ 329. Onepanun npoMbiBKH, BHICYIIHBAHAS H CNELHAJBLHOTO H3MENbYECHHS HC-
XOJHHIX NPOO pacTeHHil ABARWTCA BO MHOTHX caydasx usaxurHuMmu. Tosbko npu 3ma-
YHTEJALHOM, BHAUMOM Ha TIV1a3, 3anblieHHH npoGH pacTeHHH HeEOGXOAHMO MPOMBITH
ee HeMocPeACTBeHHO nocje oT0opa uHCTON BONOM, JMUlIEHHOH 3aMETHBIX cojepxaHufi
H3y4aeMHIX SJeMeHTOB-HHAHKaTopoB. Ilociennee AOMKHO GbiTh NPOBEPEHO CHelHaJb-
HEIMA ONPeieIeHHsIMH KaK /10 NMPOMBIBKH, Tak W HOCJe Hee, BBHAY ONAcHOCTH BHIMbI-
BaHHS 5/]1€MEHTOB MPOMBIBKY BeAYT ObICTPO, HH B KOeM cJyduae He OCTaBJsis pacTeHHe
B BOJAE JJIHTEJBHOE BpeMs.

§ 330. B GoawmmneTBe caydaes npu GHOTeOXHMHYCCKHX paGoTax MpOH3BOAAT
aaaua 3ounl. Ososennio noxBepraioT npoGH  pacreHuil, Topda H pacTUTENBHOI
noactuaxH. IloxasateneM AOCTATONHO MOJHOPO O30JEHHS ABJASAETCA pPaBHOMEPHbI
nenenbHO-CcepLlfl, GeJiklff, KOPWUHEBHIT HJIM HHOU LBET B30JB H OTCYTCTBHE YePHBIX
yrae#t, Ueprelfi mau TeMHO-CEpPH LBET PAacTEPTON 30JIH H 3HAUUTENbHOE YMEHbIIEHUE
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ee MacChl TNPOKAJHBAHHH ABJSIOTCH TNPH3HAKAMH  HENOCTATOYHOTO  O30JEHHS,
9TO ABJsAETCA OPaKoOM,

Osonenne BefeTcst B OKHCAHTENBHOM pexctiMe NpH cBOGOAHOM JOCTyne BO3AyXa
1 cBoGOAHOM ropeHHH npoGul B Havaje sToit omepauun., Kax npasujo, o3onenue
HPOH3BOJHTCA B NOJEBHX YCI0BHAX HAa 6ase OTPsiRa WJH NapTHH B CHENHAJIbLHO
06OpYAOBAHHOM NOMEUICHHH DOR TATON NPH Xopoured BeHTHAAIHH B APOBAHHIX, KHI-
KO-TOMJIMBHLIX, T'a30BHIX HJH SJEKTPHUECKHX mnedax. B TpPyZHOAOCTYMHHIX paiionax
¢ ycroityrBofi sichofl norojoil o30/enHe NPoG MOXKHO [POM3BOAHTL HA KOCTpe,
Temuepatypa ososenus npo6 Moxer Hamensithes ot 400 zo 800°C, Ho BO BCex
cayvasx cepusi npob, oro6paHHAss Ha MOMCKOBOM YYaCTKe, MROJIKHA O30JATbCH B
CTaHAZPTHHX ycJAoBHAX. Bpems o3o/ieHus npoG pacTeHuit usMensiercst or 20 MHH 10
4—8 u; paubosice GHICTPO O30JATIOTCH JIHCTbA AePeBLEB H KYCTADHHKOB H HaJ3eMHbIE
YacTH TPABAHHCTBIX pPacTeHHit, HauGoJee MeJJeHHO — HeH3Me/bUeHHHIC TPOGH KOPKH
CTBOJIOB M JipeBeciHa fepesbeB. /A COKPAIleHHS BPpeMeHM O30JeHHi GHOreOXMMH-
yeckHX npol uesnecoofpaaHO NOBLICHTL Temnepatypy Ao 600—800°C, npoussoauth
cpofogHoe HacbimanHe npoGpl B THredb W 1—3-KpaTHoe nepeMemnBanie npolbl BO
BpeMs o3onenus. IlepememnBanue ocoGeHHo 3d(deKTHBHO moOcje TOTO, KOTAa BHI-
FOPHT OCHOBHAs Y4CTb OPraHHYeCKOro BellecTBa.

[Ipu ozonedun npo6 NPOHCXOAHT NOTEPA HEKOTOPON HACTH JETYYHX SJIEMEHTOB
(Mo, V, Ag, U, Zn, B, Au, As, Sb, Bi, Se, Te, Pb, Cd, TI, Hg), koropas umeer
HanGoJaburyro BennuHHy (oT 50 go 90 %) B HeuaMesbueHHBIX npobax BeTBel, KOpHel,
Kopet B apeBecunsl aas Cd, Pb, Tl, Zn, B, As u Bi, a aas prytd oma cocrasasier
naxe 90—97 %. 3to, oiHAKO, He NpPENATCTBYeT BHIZEJNEHHIO GHOreOXHMHUECKHX aHO-
Mmanuit 6aaronapsi NpHMePHOMY IOCTOSHCTBY OTHOCHTENBHON BeJIHUHMHBI TaKHX HOTEpPh
Bo Bcex mnpobGax. Tem He Metee Npu HCMOJB30BAHHH B KauecTBe MHAHKAaTOPOB OpY-
JICHEHHA JICTKOJIETYUHX 3JIeMeHTOB npoOHl pacTeHHH A0 030JeHHs leaecoo6pasHO H3-
Menpyath Ko 3—10 MM, a oO30JieHHe BeCTH NnpH MOHHXeHHbIX (okoso 400—500 °C)
TeMrepaTypax.

§ 331. lns oGecnedeHHss BLICOKOM NPOH3BOJNHTENLHOCTH TPYAA IPH O30JeHHH
npo6 pacrenrii Opuraja HoJikHa GbhiTh ofecneyeHa THIVIIMH B KOJHYECTBE, PaBHOM
3—b-kpaTHOMY 4YHCJY ONHOBPEeMEHHO  CKHraeMblXx Mpo6. DT0 JaeT BO3IMOMHOCTh
COBMelleHNsT onepauuil RabubBxkn Turaell, cauurauus npo6, OCTHLIBAHUS THrJEH, BHICHI-
NaHHA 30JIB1 W3 TArJell H ee MPOCEHBAHHSA, BEIMATHAYMMBAHHR OKAJHHBL H PACTHPaHHUS.
O6asaTenbHo WCNOJNb30BAHHE THIJICH H3 MaTepHaJsa, He JAIOLLEro OKaJHHH — XKapo-
YIOPHOTO CTekJa, kBapua, dapdopa, KepaMuku, HepaaBeoulefl cTany, THTaka H T. .
Tlocne mnpeasapHTebHOH NPOBEPKH OTCYTCTBHA 9JeMeHTOB-HHAMKATOPOB OpYAeHe-
HHST B OKaJliHe BO3MOXKHO NPHMeHeHHE THIVIel M3 CTalli HJA YepHOro KPOBEJbHOro
xkeqeza, Bo usbexxanue sarpmanenuss npo6 HonxeH ObITb HCKJIOUEH KOHTAKT 30JH
¢ THTJIAMH B CHTAMH H3 UBETHHIX METaJJOB, 3 TaKXe C [bLIBIO KePHOXPAHHJINIL H
IpOGHJBLHBIX YCTAHOBOK.

§ 332. Ans anaansa seososenHblx npo6 pacrennil (HUOOPECUEHTHBIMH, peHTre-
HOCNEKTPAJLHLIMH, PEHTTeHOPAANOMETPHYECKUMH, IMHCCHOHHBIMI CHNEKTPaJbHEIMH HJIW
ILDYTHMH MeTOjaMH Heo6XOAMMO WX TNpeABapHTEJNbHOE H3MeJbYyeHHe HJAH OpHKeTH-
poBaHue,

HamesbueHne KOPKH CTBOJIOB AepeBheB ne/ecoo6pasHo MPOU3BOJHTL BO BpeMsi
oT6Opa myTeM CTeCHIBAHHA €e TOHKHX CJIOEB JIerKHM TOIOPHKOM WJH ChelHalbHLIME
npoGoorfopunxamu. [ns oecnedeHHs 3afaHHOTO MAaKCHMAJbHOrO pa3Mepa YacTHIL
H MHHUMaJBHON Macch uaMelbueHHas npofa HENOCPeACTBEHHO Ha Touke Habjoxe-
HHSE  [pOCEHBAGTCA depes  crajbHOoe MM - allomMBuHesoe cHTo  (0,3—3,0 wmMm).
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Hamenbuenue npoG TPaBAHHCTBIX pacTeHHil NPOMSBOMMTCS MOCAE HX BHICYIIH«
BaHHA B MarTepyaThix MEWIOYKAX HAH OyMasKHBIX NakeraX Ha OTKDHITOM BO3AyXe HaH
B IOMELIEHHSX Yy Tneveif, Ha IVIHTOH HJM B CYWHAbHBIX lwkadax. Ilpu stoM npuuu-
MaloTCcs Mepbl NMpoTHB 3anblieHHR npo6. KpynHoe Hamensuenrne g0 3—10 MM mpous-
BOAAT C MOMOILBIC CaflOBBIX HOMHHI, HOXa, cexaropa H T. . Cyxue JAHCTHH H3MeJb-
yaloT pykamH. ToHKOe H3Me/byeHHE (MCTHDAHHE) NPOU3BOASAT C NMOMOWIBIO CrElHajb-
HHIX MeJbHHU THma xodemonok., Jlna asanmsa JOMKHLL HCHOMB30BATLCA MeNKHe
dpaxuun onpeneynenHofi kpynHoctd, s noaywenus ycrofiumBbIX PE3Y/AbTATOB aHa-
JIH30B BCe ONepalH# H3MeJhueHHA H HCTHPAHHS HNPo6 JAOJKHH IPOH3BOAHTBCT B
CTAHAAPTHHX YCJIOBHAX,

BpukernpoBanne mpo6 NO3BOJACT YMEHLIUHTb HX 0o0beM H YBCAHYHTL YYBCTBH-
TEALHOCTb DEHTICHOCHeKTPA/ILILX H PeHTreHopalioMeTpUIeCKHX onpeaeneHuil sie-
MCHTOB-HHAHKATOPOB opyAeHewus. OHO MOXeT NpPOH3BOLHTLCH C TNOMOMLIO INpec-
COB H CllenMa/bHBX aBTOMATH3HPOBAHHEIX TaGJeTOUHLIX HIH GPHKETHPOBOYHLIX MalIHil.
[TockoNbKY AOCTATOYHOrQ ONbITA H3TOTOBJCHHS GPUKETHPOBARHBIX OHOreOXHMHYECKHX
npo6 B NpPOH3BOACTBEHHBIX YCJOBHAX HET, OTPaloTKA ONFMUMAJLHLIX BapHAHTOB OpH-
KETHPOBaHHS AOJIKHA ABAATLCSH 3akayell OMLITHO-METOLHYerKHX palborT.

§ 333. B onblTHOM MOPSAKe MOryT aHaMM3HPOBATLCH H HEO30JCHHBIE GHoreo-
xuMuueckue npobu. dia obccrncuenus npescTaBHTELHOCTH NPO6 HEO30JEHHBIX pa-
CTeHHil IJf aHagM3a Hemoab2yloTcss HaBeckd npo6 0,3--3,0 r mpu  u3MesbueHMH
o 1—2 mm. aa noaoOHbLIX aHAaJH30B MOTYT HCIOJb30BATHCA JIOKAJbHble YacTH pa-
creuil, GesfapbepHble K KOM(JIEKCY 3/€MEHTOB-HHAHKATOPOB, HAIPHMEp HHXKHHE Y3-
aul crefiell 37aKkoB, yepHele NATHA M «00OpOJaBKH» KOPKH Oepesnl (6epecThl), Bepx-
HHe HMJH HH3KHHe yacTH crefJefl TPaBAHHCTHIX pacTeHHil.

HcnosbzoBanue nmpH MOHCKAX HeO30JIEHHLIX NpOG ABAAETCS BeCbMa MEPCHEeKTHB-
HbIM, TAK K&K YBeJIHUHBAET NPOH3BOAMTENHHOCTHL NOMCKOBHIX pabot. B mnepsyio oue-
peAb 9TOT METOZ MOXKeT IPHMEHSIThCH INpH GlipeAe/eHHH 3leMeHTOB-HHAHKAaTOpOs,
HMEIOIMX 3HAuHTeNdbHBle cogepxaHus B pacreHusix (mopsnka 0,01—1 % u Gonee
B 3oae). Caelyer, oAHAKO, YYHTHBaTh, YTO HM3BECTHLIE B HacTOsiliee BpeMs MOJH-
$UKaIHH CNEeKTPaJbHOrO MeToJa [pPH aHalH3e Heo30JEHHBIX npo6 He AT NOKA
JOCTOBEDHBIX Pe3yJbTATOB,

§ 334. Ilepeuens 3jeMenTOB, ONpejeNsieMHX B OHOreOXHMHYCCKHX 1npofax, B
OCHOBHOM TOT 3Ke, UTO H JJs JHTOXHMHuecKHX 1po6. OfHako OH AoMxeH OHTbh yTOoY-
HeH C YYeToM HAKOIJICHHS 3/1eMEHTOB-HHAHKATODOB PacTeHHSIMH M OCOGEHHOCTEH mOA-
roToBkH npof k anajusam. Hampumep, BcieacrsHe BHICOKOH HHTEHCHBHOCTH Hakouje-
HHST B pacTEeHHsX HauGoJee HHGOPMATHBHEIMH HPH GHOTeOXHMHHECKOM onpofoBaHHH
apasiores Zn, Cd, B, P, usorga F, Li, Rb, Sr, Ba u HekoTopble ApyrHe 5JeMEHTHL
W3-32 Ha/nuus AHTHKOHLEHTPALMOHHHX GappepOB ompejelieHHe KaJbliud, MarHHsg H
GoJILIIHHCTBA APYLHX MaxpodjieMeHTOB B OHOreoXHMHueckuX npobax oOHUHO Heue-
Aecoobpasno. Onpeaeneniie HEKOTOPHIX 3JEMEHTOB HCKJ/IOYAEGTCS H3-32 3arpsi3HeHH:
iMH npo6 NpH MOArOTOBKE NOCJHENHHX K aHanu3aM (TIpH O30JeHHH NPoG B KEJeSHBIX
HWJIH CTaJbHBIX THIVISIX CJAEAYeT HCKJIouaTb KeJae3o, HPH HCMONb30BAHHH HHKENEBHIX
THIVIeH — HHKeJb ¥ T, A.) HJIH H3-34 CYLIECTBEHHOIO HX YJETYUHBAHHS NIPH 030JEHHH
(pryTs).

IMpn npoBejeHun GHOreOXHUMHYECKOTO OMPOGOBAHHA € UEALIO  AETAJNH3ALUI
BBISIBNEHHBIX aHOMaJHfl YHC/O ONpelesieMEIX 3JIEMEHTOB-HHAUKATOPOB MOKeT OBITh
coxpawieno, Ilpu orGope Ha Touke HaGmOKCHHA ABYX-TpeX npo6 JONOIHHTELHLIE
HpOGH MOI'YT aHaJH3HPOBATBHCA HA MEHblIee WHCMO 3JASMEeHTOB,
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5. Hatepnperauus pe3yanraros

§ 335. Ilepsonauanphoit onepamueli 06paGOTKH RAHHHX O COAEPKAHHAX oJe-
MEHTOB-HHJAMKATOPOB B PACTEHHSIX ABJAseTCH OlGHKA napaMeTPOB MeCTHOro ¢oHa H
CTaTHCTHYECKH JOCTOBEPHBIX MHHHMAaJbHO-aHOMaJIbHHIX 3HaueHHil. Omnpenenenue aTuX
BEJHYMH 1pH OHOreOXHMHYECKHX INOMCKAaX MpPOH3BOJAHTCA AJA CTAaHAAPTHRIX WIH
CONOCTABHMBIX BHAOB ¥ vacTefl pacTeHuil, pasHHX CPOKOB onpo6oBaHHA pacTYILHX
TKaHell (JIHCTbeB HJM HAA3EMHBIX dacTefi TpaB) H PasiHUHBIX FEOXHMMYECKHX JaHA-
madToB H B COOTBETCTBHH ¢ Yykasanaamu § 238—246 nacrosmedl HHCTPYKHMH,

§ 336. [Maunme wuayueHns pacrenuit obopMJsIIOT B BHAE KapT, NJaHOB H
rpadHKoB CORCPXKAHHI SJEMEHTOB-HHAHKATOPOB ODYACHCHHS H MYJbTHIIHKATHBHBIX
noxasarescil, BubGop MyJAbTHNIAKATHBHBIX NOKaszaTesell DPOM3BORHTCA Tak e, Kax
H npH JHTOXHMHYECKOM OnpofOBaHHH.

Kaptu u npouan cocTaBisfiloT Ha reoslorudeckosi ocsose, Ha xaprax seigens-
10TCA YYaCTKH ¢ ONpele/eHHHIMH BHAAMM pacTeHuil, OJHHAKOBLIM BpPEeMeHeM Ompo-
GoBauust M PasHOPOAHBLIMH TeOXHMHYecKHMH JaHawadramn, Texnuxa mnocTpoeHus
KapT ¥ rpadukoB no pesyJbTaTaM amnaJH3a OGHOrEOXHMHYECKHX TNpo6 aHAJOCHYHA
aToit omepanuu nprH o6paboTKe AAHHLIX JHTOXHMHYECKOrO OnpoGOBaHus,

§ 337. OcHoBHOfi 3anauell HHTEpNpeTAlUH DPe3yJbTATOB OHOTCOXHMHYECKOrO
onpoGoBaHHsi fIBJAETCS pasjeieHHe BbIABJAEHHHX OHOreOXHMHYECKHX aHOMaJHf Ha
pynnsie M GespyAHBIE W BHIENEHHE CPeAH INPEeANOJOIKHTEJIbHO DYIHHX aHoMauult
O00'bEKTOB Das3/uyHOil MEPCNEKTHBHOCTH H COOTBETCTBEHHO DasJHYHOH OYepesHOCTH
npoeejenns Goslee AeTaNbHHIX NOHCKOBHIX M IIOHCKOBO-OLEHOYHEIX pabor. OCHOBHBI-
MH KDHTEPHSIMH OTHeCEHHs aHOMaJHit K IEDCIeKTHBHBHIM SBJSIOTCA TEONOTHYECKO8
NONIOKEHHE yYacTKa AHOMA&JHH M ee KONHUECTBEHHHe NapaMeTphl: WHTCHCHBHOCTS,
NPOTAMEHHOCTh, IVIOUIaAb, MPOAYKTHBHOCTH H BO3MOXHHIE, OXKHJA2eMhle HJH Bepo-
stisle (Ps, Py, Py) mporHosHele pecypchl OCHOBHBIX PYRHBIX 9JeMeHTOB. BaxHuiMu
XapaKTepHCTHKaMH aHOMaJMit ABIAIOTCA TaKXKe JaHHbHE O KOMILJIEKCE 3JeMEHTOB-
HHAMKATOPOB, KOJHYECTBEHHLIX COOTHOWIEHHAX MEXKAY HHMH, MYJbTHIIHKATHBHBIX
g4 JAPYTHX MOKasaTenfix, NO3BOJSIOMNX CYAHTb 00 YpOBHe 3PO3HOHHOrO cpesa pyAHoR
MHHEpaJIH3alHy K ee NEPBHUHLIX OPEOJIOB.

§ 338. Tlepcnekrunnbie OHOreoXMMHYECKHE AHOMAJHH JOMKHH NOABEPraThed
OCMOTPY Ha MECTHOCTH C KOHTPOJIbHO-JETAJH3aLHOHHLIM GHOTeOXHMHUECKHM ONpo-
GoBaHHEeM MO OLHOMY-TpeM NPOQHIAM uepe3 HEHTPH OGHOreOXHMHYECKHX OpPEOJIOB.
Tlpn noATBepXKACHHM NMeDCNEKTHBHOCTH aHOMAJHM NPOMSBOAMTCS IMyGHHHOE JIHTOXH-
MHYyeckoe onpoGoBaHHe, MO pe3yJbTaTaM KOTOPOro NPHHHMAETCH pellleHHe O Aallb-
HefilIHX TeoJOropasBeflOYHHX paGoTax Ha ydacTke aHoManuH, [JaBHolt sajauedt mpen-
BapHTE/NBLHOrO OCMOTpa GHOreOXMMHYECKAX aHOMAJHR Ha MECTHOCTH sIBJISIETCH ompe-
peneHne o0GbeMOB JAeTa/M3alHOHHBIX paboT, HeoGXOAUMBIX IHJIS HAAeXKHOH OLEHKH
HX NepcrmeKTHBHOCTH.

§ 339. INockoabky GoMBIIMHCTBO Miowmagell GHOre0XHMHYECKHX ITOHCKOB pacnoJa-
raeTcsl B 3aKPHIFBIX Jasamadrax, B IVIaHE TeoJOropasBeflOHHbIX PabOT N0 IPOBEPKe
GHOreOXHMHYECKHX aHOMAJHH JOMMHBEL BKJIOUATBCA HOCTATOYHHE OOGBLEeMH TIeojorH-
YeCKHX, reoQH3UYECKHX H TreOXHMHYeCKHX paboT, B ToM uHcle OypeHHe CKBAXKHH
¢ JHTO- H THAPOXUMHYECKHM onpofosanneM Ha rJyOHHy, 3aBefOMO NPEBLIIIAIONIYIO
H3BECTHYIO TMyGHHY KOpHeBHX cHcreM onpofoBauHBIX pacreHuir (cM. npua, 12).
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ATMOXHMHYECKHWE METOIbI NOUCKOB

1. ¥Ycaosus npHMeHeHHS

§ 340. CymiHOoCTh aTMOXHMHYECKHX METOAOB NOHCKOB SaKJIOYaCTCA B H3YUCHHH
pacnpenelenuss rasoB B aTmocdepe, nouBe H B NOAMOYBEHHHIX DHIXJIBIX OTVIOXKEHUAX
€ [eJbl0 BRITBJICHHS Ta30BHIX OPEOJIOB CKPHTHIX HA [NIyOHHe DyAHBIX MECTODOXACHHE,
a TaKXe TMPOCHAEKHBAHAS DA3JIOMOB, B TOM UHCJE DYLOKOHTDOJNHPYIOUWUX. ATMOXHMH-
yecKKe MeTOAH ocoGeHHO S5ddEeKTHBHH H MOIYT HMETb NDEHMYLIECTBO 1O CPaBHCNHIO
€ APYTHMH PCOXHMHYECKHMH MeTOLaMi NpH HOHCKax norpeCeHnbIX DYAHLIX MECTOPOXK-
AeHuil B paioHax, rie PyAOBMeLLaiOliie NOPOAB NEePeKPHITH Toauich Bonee MOTOALX
OTAQKERHN MOILHOCTBIO 4O HECKOJbKHX coTen MeTpos, [IpousnopcrseHiibie ATMOXH-
MHYECKHEe NMOHCKH paspellaeTcsl NPOBOAHTL TOMLKO B TEX CJAydYasx # HA TeX IVIOMAAAX,
rde 5p¢eKTHBHOCTL TAaKHX NOKWCKOB MOJMHOCTBIO JIOKA3aHA ONBITHO-METOAHYECKHMH
paGorami.

§ 341, HanGonee mwupokoe RpHMEHEHHe ATMOXHMHUYECKHe METOAW B Hacrodllee
BpeMs NOJIyUHJH IPH NOMCKAX PAJHOAKTHBHHIX Pyh (PaaoHOBAs H TOPOHOBAS CBbEM-
XH), HebTAHBIX M ra30BLIX MeCTOPOXAEHHA. DTH NOHCKH perJaMeHTHPYIOTCS Clielualbe
HbHIMH DYKOBOACTBAMH H B HAcTOsllel HHCTPYKUHH He paccMarpusaloTcs. Huke
XapakTepH3yeTcss B OCHOBHOM NpHMeHeHMe aTMOXHMHYECKOTO MeToja M0 KOMIAEKCy
rasos (YrJIekucisli B yrieBOLOPOAHKE rasH, BOAOPOA, Teuii, aproH, KHCAOPOR H Ap.)
H rasopryrHuit metos. O6Ga STH MeTola HAXOAATCS B CTAAHH YTOUHEHHA, COBepIUCH-
CTBOBaHHA M anpobanuy. IlpakTHuecKoe mpHMeHeHHe NOKa NOJYYHJIH JHUWB MOAHDH-
KauKH 5THX MeTOMOB, OCHOBAaHHLIE Ha H3yYeHHH pacnpeje/ieHHS asoBHIX KOMIOHeH-
TOB B MOANOYBEHHON aTMmocdepe PHIXJNBIX OTIOXKEHHH, KOTODHle B OCHOBHOM M pac-
CMaTpHBAIOTCA B HACTOsLeH# HHCTPYKIUMH.

§ 342, [IpumenenHe aTMOXHMHYECKHX METOAOB HaHuGoJsee nenecoo6pasHo Ha cra-
UM TOHCKOB MeCTOPOMAEHHH MOJIE3HBIX HCKONAeMBIX.

§ 343. Ha noacraaum «T'eosoruueckas cweMkKa MacwraGa 1:50000 (1:25000)
€ COCTaBJ/eHHeM KPYNHOMAcIUTAaGHLIX KapT» AaTMOXHMHUYECKHE METORH MOryT OniTh
BEIIIOJIHEHH CaMOCTOSITEJIbHO HJAH B KOMIWIEKCe ¢ JPYTHMH [€OXHMHYECKHMH METORAaMH,
€Cc/I HMEIOTCSl OCHOBAaHHS MpPERNoaararh HaJlHuHe CKPHITBIX Ha rAyOHHE pPYyAHLIX MecTo-
poxpenuft, s¢(exTHBHOCTL BHISIBJEHHS KOTOPHX ATMOXHMHUECKHMH METOAAMH AOKa-
3aHa ONHITHO-MeTOAMYecKHMH paGoraMu., Oco6oe BHHMaHHe NO/KHO OHTb YAeNEHO
aTMOXHMHYECKHM paloTaM Ha naHHON NOACTaAHE B CJyvyasX, KOrAa npeinojalactcs
B jJaJbHefieM mepexof K cheayloulefi noacragun «[y6upHOe reosorHuecKkoe KapTHe
poBaHHe ¢ NPOTrHOZHPOBAHHEM INOJE3HHX HUCKONAeMHIX», TaK KaK AaHHBE ATMOXHMH-
yecKoro onpoGoBaHHd MOI'YT HMETh SHaueHHE /[JIsi ONpejeJeHHs1 MecT 3aJl0XKEHHS
KapTHPOBOUHHX OypoBHIX ckBaxKHH, Ha stofi moacramum cucreMartHyeckoe onpofoBsa-
HHe ra30B KapTHPOBOYHHIX CKBaXXHH fBAfeTcs 06R3aTelbHbiM B obiueM KoMnJjekce
FEOXHMHYECKAX H reou3nyeckHx paboT.

2. OnniTHO-MeTORHYECKHe PaGoTh

§ 344. [IpenpapuTtedbHble ONHITHO-METOAHUECKHE PaGoTH BO BCEX C/Iysasx MPOeK-
THPOBAHHA aTMOXHMHYECKHX MOHCKOB B pafioBax, rie OHH paHee He HPOBOLMJHCH,
ABAAIOTCA 0053aTENbHLIMA.

§ 345. Onnrro-MeTonHYecKHe PabOTH AOMIKHE NPEAYCMATPUBATH PelIeHHe CAeAY-
IOIHX OCHOBHLIX BOMPOCOB:
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1) Bu6op metecooGpasnoit rayGunsi npo6oorGopa, Mo3BOMAOMWIEH HAAEKHO (BHKs
CHPOBaTb ATMOXHMHUYECKHE OpeOoJIBl PYAHBIX MECTOPOXKAeHHH;

2) BHIfIBJIEHHE BeAYINEro KOMIIEKCa Ta3OBLHIX KOMINOHEHTOB, XapaKTePHBIX pJid
ATMOXHMHUECKHX OpEOJIOB DAaccesHHs DPYAHBIX MECTODOXIEHHH HCKOMOro THNa;

3) onpeneneHHe 3HaueBMi mapamerpoB MectHoro ¢oHa Cp, S(€) M HHXKHHX aHoO-
MAaJIbHBIX COAEPKAHHA Ia30BEIX KOMIOHEHTOB-HHIHKAaTOPOB PYAHHIX MECTOPOXAEHHH,
pasMepsl 0peoJioB.

§ 846. OnnitHO-MeToAMYecKHe paBoTH uenecoo0pasHo NePBOHAYAIBHO NPOBOAUTD
Ha 3aBELOMO H3BECTHHIX KPYNHBIX HOrpeGeHHBIX DYRHBIX MECTOPOMKAEHHAX NPH MOLIL-
HOCTH TIeDeKDHIBAIOMNX JAAJbHENPHHOCHHX OTJIoXeRu#l Gonee 10 M, HO BO Bcex cay-
yasX 0643aTEALHO HOJYYeHHe CPABHHTENBHBIX MaTepHaJoB O NPCHMYIIECTBE HCIOJb-
30BaHHA ATMOXUMHYECKOrO METOAA NPH IOHCKOBHX paboTaX B KOHKDETHHIX TeO0JIOro-
JaHAwAaGTHHX YCIOBHSAX,

3. Ot6op u anaaus npo6

§ 347, Or6op npoG cBoGOAHON NOANOYBEHHON aTMocdephl NPOH3BOZHTCA H3 NPH-
3a00MHBIX HacTell CHelHaJbHEX CKBAXHH WM nyTeM 3a0HBKH B TPYHT COOTBETCTBYIO-
LIHX 30HAOB (B cAyuyae rasopryTHolt cheMku), [IpH mpoBejeHHH INOHCKOB 1O cOpOH-
pOBaHHLIM ra3zaM onpoGOBaHHIO MOABEPraioTCs MOPOABI MEPEKPHIBAIOLIErO OCALOYHOTO
yexsia Ha 3ajaHHoll rvyOuHe,

§ 348. T'azoor6op MOMKET IPOUIBOAUTHCA H3 3apaHee NPOOYPEHHBIX IIHEKOBHIX
CKBaXKHH Cpas3y e NOC/Ie HX MPOXOAKH, C NOMOIIbIO NaKep30HAOB HJIH ¢ NPHMEHEHHeM
OypoBoro CcHapsifia, NO3BOJAIOLLEFO0 BeCTH rasoorGop Ges H3BJeYeHHA CHApsAja Ha
NOBEPXHOCTb U TapaHTHPYIOLIEro OTCYTCTBHE NoAcOca aTMocdepHoro BO3LyXa mno
CTBOJY CKBaXHH., I HaZexxHOH repMmeTmsauuu npusaGofiHOf XaMeDphl NPH ra3ooT-
6ope ¢ nakep3oHAOM MM Ge3 u3BJeueHHs OypOBOTO CHapsja NPAKTHKyeTcs 3a/lHBKa
CKBAXKHHE I'NIHHUCTHIM DAacTBOPOM BIJIOTb JO ee YCThA.

B crennbix pafioHax 6ypeHHe CKBaXKHH NIPH ATMOXHMHUECKHX CbheMKax IIPOH3BO-
autes OOLIYHO C2MOXOJLHBIMHM CTAHKAMH, B JIECHOM B30HE — PYUYHHMH MoToOypaMH.

§ 349. IIpo6e NMOATIOYBEHHOTO BO3jAyXa OTOHPAIOTCS H3 MEJKHX CKBAXHH, My-
6uHAa KOTODHIX ONpELeNseTcss N0 JAHHBIM ONBITHO-METOAHYECKHX paboT U OOHuHO
cocraaser 1,5—3 M, npo6ypeHHHX B PBLIXJbLIX, BHIBETPEJNHIX H MATKHX NOPOAAX, mepe-
KPBIBAOILNX PYIOHOCHHH ¢yHaaMeHnT, OT6Op rasoBhiXx NpoG NPOH3BOJAHTCS C IOMO-
IIbIO CIENHAJbHOrO ras3ooTGOpHUKA W 00A3aTeNbHO HHXKe 30HBl HHTEHCHBHOrO raso-
ofMena ¢ armocdepoit.

§ 350. as onmpenmeneHusl COREpIKAHMM YIVIEKHCJIOIO ra3a H CYMMBl YIVIEBOZOPOZ-
HBIX 'a30B HEMOCPEJCTBEHHO HA TOYKAX Hal/IOJACHHS NPUMEHSIOTCA IepEeHOCHBIe ONTH-
yecKHe rasoanannsaToph (uutepdepomerpn) tuma IIM-10 ¢ uyBCTBHTENBHOCTSHIO
0,1 %. Tlpn mempmux, yem 0,1 % comepkaHHAX yrieBOAOPOAHHX T430B HX onpene-
JlesHe TNPOM3BOAMTCH B CTallHOHapHON JlaGopaTopuu Ha XpoMmatorpaduuyeckHx IpH-
Gopax. lns onpeseneHus B NOANOYBEHHOM BO3AYXe NOBHUUEHHHIX KOHUEHTPalHH
cepHHCTBIX raszos (Gonee 1:10~% %) wucmosb3yroTcsi UepeHOCHHE TIa30aHAJH3ATOPHI
tina YI-2,

§ 351, Ha gaGo/icueHHBIX H CHVIBHO yBJAXKHEHHLIX YYacTKax BMeCTo NOHCKOB IO
cBoBOAHEIM rasaM HeOOXOLHMO IPHMEHSATh rasoKepHOBOe ONPoGOBaHME, NPH KOTOPOM
otéupalotcs nmpolbl M3 TOPHBIX NIOPOX B CHenMAJbHBIE rePMeTHYecKHe cocyxel. B na-
0OpaTOpHLIX YCHOBHAIX Ta3 u3 Npo6 mecopGHPyeTcss ¥ NPOH3BOAMTCS €ro AaHallus.

§ 352. O6bem npepBapHTeNLHON OTKAYKM Mepex ra3o0oT6opoM podken obecmeun-
BaTh NOJyYeHHe Ta30BOH NMpPOGH, OTIHJalOWielicd OT HCTHHHOTO C€OCTaBAa MOjA3eMHOM
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atmoceps Ha BeIMyHHy, He GoJlee MOrpewrHOCTH AHANH3a, WTO JMOCTHraeTes B pe-
3ylbTaTeé OTKAYKH rasa B KOJHYECTBe TpeX-ueThipex o6bemoB mpHsaGoiinofi kamepsl
CKBAXHHBI.

§ 353. Or6op razoBnix npo6 NPOU3BOAMTCE B CTEK/AHHbe OAWIOHYHKH LHIHH-
apuyeckolt Qopmut BMectHMOCThIO 0,25 1 ¢ ABYMA OTpe3KaMH CTeKJSHHBX TPyOouex
JHaMeTPOM OKOJNO 5 MM, BNASHHBIMH B HX OCHOBaHHA. MeToJ 3ano/IHEHHS — BHIMbl+
BaHHe HAXOAAILErocss B HUX atrMocdepHOro BO3AYXa MOTOKOM MNOATOUBEHHOrO rasa,
OTKAUHBAEMOro H3 CKBAXKHILL 3aKkynopHBarHe GaJJIONYHKOR NMPOM3BOAMTCS € 00OHMX
KOHLOB CTEKJAHHBIMH MPOGKaMH NPH NOMOL{H OTPC3KOB BAKyYMHOTO UWIAHTa,

§ 354. Or6op npo6 NOPOABI IPH ATMOXMMHUCCKHX TMOHCKAX N[O COPGUPOBAHHLIM
rasaM NpPOH3BOAMTCH B CTEKAsHHble GaHk# BMmectHMoctoio 0,6 11, 3anojnsemsie n0-
BepXy Bo H30e)KanHe 3HAYMTENALHOrO pasGaBJiCHHA aTMOCHEPHLIM BO3LYXOM, a TaKkKe
B ApYrHe CTCKJSINEE COCYyAsl ¢ IIHPOKHM TIOPJILIIKOM, TCPMETH3HDPyeMble Pe3HHOBBI-
MH npo6kamMi GOABIIHX AHAMETPOB, B KOTOPHIC BCTABJCHL JATyHHbE TPYOKH ¢ HAJIC-
THIMH 1@ HHX KYyCOYKAMH DC3HHOBOrO BaKyyMHOro IIIaHra AAs OTBOjA rasa, 3aky-
NOpHBaliHe a300TBOAAIMX DESHHOBLIX LIJIAHTOB OCYLUECTB/SETCH HJAH BHHTODLIMH
3aXKHMaMH, HJIH CTEKJSHHbBIMA NPOGKaMH,

§ 355. Ilo oxonyanuu npoGooTbopa GaNIOHUHKH, GYTHUIKH H GaHKH MapKHPYIOTCA
JefiKonacThipeM C yKasaHHeM INOPSAKOBOrO HoOMepa NPO6 W NOMELIAoTCH B CIEHH-
a/JbHBI  KOHTeMHEp, HCKJAIOHAOWIHG BO3MOXHOCTb 6Osi TNpPH  TPAaHCIOPTHPOBKe,

§ 356. Ina noxroroBkd emxocrell K npo6oor6opy 6asIoHYHKH (6aHKH) NPOMBI-
BAIOTCA MBUIBHEIM pacTBOpoM H ropaueft Bojaofi, manee pacTBOpOM XPOMIHKa, Tocje
Yero HX BHYTPEHHAfl NOBEPXHOCTh CTEPH/IH3yeTcs cTpyeil mapa B Teuehne 15—20 mun,

[Tpumeuanune CocraB xpoMmHka: cMech 15 I TOHKO H3Me/bUEHHOTO

Ouxpomara Kanus (Hatpus) ¢ 500 MJI KOHLEHTPHPOBAHHOH CeDHOH KHCJOTHI,

§ 357. Mamepenusi cogepxaHus NapoB PTYTH NPOHM3BOAATCS B IINypax, HpoGH-
THIX JIOMOM Ha rayGuny 0,3—0,6 M, WIH B MeJKHX CKBaHHax rayGuHoil 1—3 M
C NOMOIIbIO NeLIeXOJHOTO DTYTHOTO aTOMHO-abcOpOUHOHHOTO Ta30aHain3aTopa THOA
UMTP3-4,

§ 358. YacTuupl nblIH, HEKOTOPbE rashl B TMOYBEHHOM H MOANOYBEHHOM BO3AYXe
M KOMMYHHKAILIMH H3MepPUTeNbHOH 4acTH npHGOpa ABJSIOTCHA CYlUleCTBEHHHMH NoMexa-
MH IIPH M3MEPEHHSX YJAbTPaMaJbiX KOHUeHTpauu#i mapos pryTH. [losToMy H3MepeHHs
NpOBOAATCS B ABa Tana. Ha nepsoM srame cneuHasbHEHI 30HA, B KOTOPOM Haxo-
IMTCSt 30/10TOfl COPOEHT, NMOrPyIKAeTCs B LINYpP HJAH CKBAXKHHY H NPOH3BOJHTCA OTKay-
Ka NOYBEHHOro HJH NOJNOYBEHHOTO BO3hyxa obbeMoM 1 s co ckopocTeio 1 a/MuH
HACOCOM 4epes 30HA G 30JI0THIM cOopfeHToM. [Tapel PTYTH NONIOWIAIOTCSA 30JIOTHIM COP-
GenToM, a BO3AYX BHOpacwBaercsi B aTMocdepy. 3aTem 30HA BHHHMAETCss H3 wWINypa
WM CKBazKHHEI M COEJHMHAETCS! ¢ PTYTHLIM rasoaHantusatopoM. C IOMOILbIO 3JEKTPH-
YeCKOro TOKa NMOROrpeBaeTCs 30JI0Tast HHTh, HAMOTAHHAS Ha HHXPOM, PTYTh AecopOH-
pyeTcss M HampaBJseTcsl MOTOKOM Bo3ayxa B npuGop ans uaMepenus. Ha xaxpofi
TOUKe HalJIOJleHHS TPOM3BOAHTCA ABYKpaTHOe H3MepeHHe NapoB PTYTH B ABYX Oyp-
kax. Ecin pesyabratel usmepennft omindaiorca He Gosiee ueM B 2 pasa, TO HaGmoge-
HH NPHHHMAIOTCS KaK YAO0BJIeTBODHTeNbHble, [IpH GoJblieM OTJIHYHH H3MepeHHs
npousBoAsiTcss B Tperbeit Oypke. KourponpHele nabmiofenus npoBoasitcst B ofbeMe
10 % (me B aun ocHOBHHIX u3Mepenuit!), Cpeanss OTHOCHTENbHAas MOIPELIHOCTh Has
6/mojenuit He AoMKHa npessuuars 1,641,

§ 359. OcHOBHBIMH JOKYMEHTAMH ATMOXHMHYECKHX MOHCKOB SIBJSIIOTCA HONEBOR
KypHana (cM. npua. 19), naan pacnosoxenus npoduaef, Touex, miaH HaGMOACHHH
(nnxeroB), rpaduKH HJH IVIAHEL H3OKOHUEHTpAuUui rasoB Mo y4acTky pabor.
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B monesoM xypHane Ha Kaxpuol Touke HabmoneHus Heobxoxumo (uxcHposath
HOMCp mHKeTa, NPOQHAS, OTCUET B ReJEHHSX LIKA/TH, KOHHEHTPAIHIO ras3os, 3aMepH
¢ona npuGopa, rayGHHY NOTPY)KEHHMsi 30HHA, XapaKTep PHIXJbIX OTJIOXeHHH (mecok,
[JIHHA, CYTAHHKH M Ap.). B nprMeuanun ykasuBalioTcs reomopdoJorHueckHe XaHHbE
(cknon, BepmMHA, JOJHHA, NJATO M Ap.), XapakTep rpyHra (IVIOTHHI, PHXJBIA),
HaJIfuHe BJarH B TPYHTe.

B xypnane o¢uxcupyercs Ha3BaHWe ydacTKa, CeThb OnpoGoBaHHs, nara, BpeMs
Hayajna paGor, HOMepa npodusefi, HX asHMyT, moroaa (serep, COJHEYHO, NMACMYPHO),
TeMnepartypa nouBs, TeMmneparypa nouBH 3aMmepsiercd 3 pasa B meHb (yTpoMm, AHem
® B KOHUe AHA). O6n3aTeqbHO yKasuBAReTcs IieHa JAeeHHs npuGopa (c yKasaHHeM
MeToja STAJOHHDOBKH, AATH, MecTa W (AMHJIHH HCC/IeAOBaTe/dsi, BHIOAHAIOLIErO
9TaNOHHPOBKY).

§ 360. IToBropHo-KONTPOJABHHA NpoGooTGop mpH BCeX BHAAX ATMOXHMHYECKHX
pabot Bhinosnserca B o6neme 10 % ot obllero uncaa TOYEK HaOMIONEHHS B IOJHOM
COOTBETCTBRH ¢ TpeGopamuamn § 232—237 nacrosmelt uHCTpyKuHHM., Paccrosnue
MeXAY CKBajKMHaMM (IUNypaMH) NepPBHYHLIX H KOHTPOJLHHX HabJ/ioAeHHfi npH aTmo-
XHMHYECKHX NOMCKaX JOMKHO COCTABJATH OKONIO 3 M.

§ 361. Ilpu oueHke nmapaMeTpPOB MeCTHOIO reOXHMHUeCKOro (JoHa ra3oBHIX KOM-
NMOHEHTOB MoAnouBeHHoifl aTMmocdepnl (OHOBHIE COXEpIKaHHA YrJEKHCIOI0 rasa, Merana,
BOAOPORA, TIeJHSl, aproHa ¥ NapoB DTYTH aNNPOKCHMHPYIOTCS JIOTHOPMaAbHBIM, &
COJIDPKAHHST KHCIOPOJa — HOPMaJIbHEIM 3aKOHAMH pacnpefiesleHHs,

OnpenenienHe mapamerpoB (OHAa HHIKHHX aHOMAJbHBHIX SHAueHHH IPOH3BOAHMTCA
B coorBercTBun ¢ § 238—246 Hacrosmlell MHCTPYKIHH,

4. UHrepnperauns pesyJbTaron

§ 362. PeaysibTaThl NoJeBHMX aHA/JH30B NPH aTMOXHMHYECKHX NOHCKax H3olpa-
JKaloTCA B BUAe rpadMKOB H KapT COAEPIKAHHH rasoBHX KOMIOHEHTOB B NOANOYBEH-
Hoit arMmocdepe Ha moJsieBoli Gase MAapTHH IO OKOHYAHMH MapLIPYTOB.

§ 363. IlpaBuna mocTpoeHds KapT W rpagukos cojepaHufl rasoBHX KOMNOHEH-
TOB 10 JAHHBIM ATMOXHMHYECKHX NOHCKOB ONpeAensioTcs ykasaHHAMH § 68—74 n
176—179 RaHHONl MHCTPYKUHH H 2HAJOTHUHBl TAKOBLIM JUI JAAHHHX JHTOXHMUYECKHX
NIOHCKOB.,

§ 364. Ilpu wuHTepnpeTanMH pe3yJLTAaTOB aTMOXHMHYECKHX IOHCKOB pPYAHBX
MECTOpPOXKACHHH o0co6oe BHHMaHHE YAEJAETCA Te0JIOTO-CTPYKTYPHOMY MOROKEHHIO
BHJIC/IeHHHX TA30BLIX aHOMAaJHA H HX CBSI3H C JUIBIOHKTHBHBIMH TCKTOHHYECKHMH
HapYIIeHHSAMH, SOHaMH TOBHIUEHHOR NMOPHCTOCTH H TPEUIHHOBATOCTH TOPHEIX HOPOX.

KamepanbHas o6paGotka npeiycMaTpHBAaeT NMOCTPOEHHE KapT H3OKOHUEHTPauHH
WM naaH-rpad@ukos rasop B MacwitaGe mnouckos. Ilo xapakrepHsiM npodrism
CTPOATCSA FeoJIOrHUeCKHe pa3pesnl ¢ rpadHKaMp KOHHeHTpauu#t rasos. Haa reono-
I'HYECKHM pPa3pe3oM CTPOHTCH pPaspe3 pPHIXJAHIX OTJoXeHHN ¢ oTobpakennem riyGu-
HBl onpoGoBaHHUS.

§ 365. Hasi ycHjieHns KOHTPACTHOCTH CAalbix A30BHIX aHOMaJH@, CBA3aHHEIX,
HanpHMep, € INpOLECCaMH OKHCJIEHHs, TNpPOTeKaloWHMMH Ha rayGHHe, 3ddexTHBHO
nocTpoenye Kapr # rpaduior MyabTunIHKaTHBHOrO nokasarens COp.AO;, rae AQg==
== (Cy—C; — Pa3HOCTh MeXAY (OHOBHIM M HAGTIONEHHHM COLEPKAHHEM KHCJIOPOAA
B Touke npoGoorfopa.

§ 366. OuesKa BLgBJCHHHX ATMOXHMMYECKHX @HOMaJull HauWHaercd ¢ HX reo-
JIOTRYECKOT0 OCMOTPa Ha MECTHOCTH C MNPOH3BOACTBOM MNOBTOPHO-KOHTPOJIBHHIX Hal-
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JIOJICHUN 1M HX TOATBEDKJIEHHS TeM e MeTOAOM, KOTOPHM JaHHas aHOMAaJHs
6ui1a BeifiBJieHa, B pajbHefimeM Ha yvyactke aHOMAaJHH ¢ 3axBaToM objactdH ¢ouo-
BBIX COJZiep:KaHHii IPOBOAHTCH JLeTaJIH3alus, [IPH KOTOPOH YHMC/IO ra3oBHIX KOMNOHEH-
TOB, ONpejensieMHX B npofax, uedecco6pasHo yBeJHYHBATh NPOTHB NEPBOHAYAJILHOIO,

Baxnefimee 3HaueHMe JJisi YCTAaHOBJEHHs PYAHOH INPHPOABI ATMOXHMHYECKHX
aHOMAJHA HMeeT HX HOATBEDIKJAeHHEe pesyJbTaTaMH HA3eMHLIX JHTOXHMHYECKHX MO«
HCKOB, OCHOBAHHBIX HA BHISIBJICHHH BTOPHUHLIX HAQJIOMEHHEX OpeoJIOB paccesHHA
PYAHBIX 3J/1€MEHTOB.

§ 367. OxoHuarc/ibHOE pelleHHe BONPOCA O TNEPCNCKTHBHOCTH ATMOXHMHYECKHX
aHOMaJHA BLIHOCAT NOC/E IPOBEASHHA T[JYGHUHOrO JHTOXHMH'NECKOrO ONPOGOBAHHS,
Hns 9Toro no TpeM — NATH NPOGHAAM, TEPECCKAIOLIKHM AHOMAJHIO BKPECT MPOCTH-
paHHd B ee LEHTPaJbHOH YaCTH, NPOXOANTCA CKBAaXKHHLL ¢ marom 50—100 M,
¢ npo6ooT60poM H3 NECTPOUBETHOrO TOPH3ONTA OCTATOYHOH KOPH BLIBETPHDAHHA
(2—3 npobbl H3 KaJAOH CKBAsKHHLI) HAH NPH OTCYTCTBHH KOPH BLIBETPHUBAHHSA H3
KOPEHHBIX nopok ¢yHaaMmedTa, ¢ yrayGkol B HHX Ha 4—5 M,

§ 368. Peayabrarnl aTMOXMMHYGCKHX HOHCKOB HNpEJCTaBJSIOTCH B BHAE CaMO-
CTOSITEJIbHOH rJlaBH B OTYETE 10 NOHCKAM, B KOTODOH oOCBellaioTcst ycJoBHst palor,
MeTOAHKa HaOJIOXEHHH H peayJbTaThl.

B xkauectBe rpaduuecKHX MaTepHaJOB NPHJAraloTC KapTH H30KOHUEHTpauuh
HJH IJaH-TpadHKOB ra3oB, KOTOPhie COBMEILZIOTCA ¢ pe3yJabTaTaMH JIHTOXHMHUE-
CKHMX [IOHCKOB H FeO0JIOFHYeCKOH oCHOBOI B Macumitafe NOHCKOB; KpoMe TOrO, TNpH-
JIaraloTCsl ONOpPHLIE TEOJICTHYECKHE paspeshl ¢ rpaduKaMH KOHIEHTPAaUMid H rpadHKH
NEePBHYHBIX H KOHTPOJIbHBIX H3MepeHHIL.

OCHOBHBIE TPEBOBAHHSA K AHAJINTHYECKHM PABOTAM

§ 369. Ilpu reoxumuueckux paboTax oOnpeAe]eHHe COAePMaHHH XHMHUECKHX
5JEMEHTOB, HX COGAHHEHMHi M JApYrHx NoKasarejell, XapaKTepH3YIOWIHX TeOXHMHYE-
CKOe 10Jle, MOXHO IpPoBOAuTH ¢ npoGoorGopom Hax Ge3 npo6oor6opa, B TOM YHC/C
JUCTAHUMOHHO M B JBHMEHHH, JIOOHMH BLICOKOTIPOH3BOAMTENbHBIMH K JlelIeBLIMH
METOJaMH 3KCHpecc-aHalH3a, oGecneyHBaloWHMH HeOGXOAMMBIE npemes oGHapy-
EHHs, HOCTATOYHYIO TOYHOCTH (BOCHPOH3BOAHMOCTb M IIPABHJBLHOCTB) H KOMMJEKC-
HoCcTb omnpeleneHnil. COOTBETCTBEHHO KOHKDETHOMY BHAY T€OXHMHYECKHX NOHCKOB
NPHMEHAIOTCH OAWH MJH HeCKOJbKO MeTOAOB aHa/lH3a, B COBOKYHHOCTH YAOBJIETBO-
palowye nedsam pador.

§ 370. B zaBHCHMOCTH OT CTaJHH reoJIOTOPasBEeAOYHOI0 Ipoliecca NPH INpOBe-
LCHHH JIHTOXHMHYECKHX HOHCKOB OINpeje/ieHHIO NMOAJexAT COAepPKaHHA CAeAYIOUHX
XHMHYECKHX 5J1eMEeHTOB:

1) Ha neprofi craiuH, ApH perHoHaJbHHX paGoTax NMepBofi H BTOPOR mojcra-
IHuA, KOrAa JUTOXHMHYeCKHe MOHMCKH mposojsATcs B MacwraGe 1:200 000 (1:100 000),
a Takxe Ha TpeTbefl MOACTAJMH NEPBOH cTaAuu NPH NoOHCKax Macwraba 1:50 000
(1:25000), ecin Ha AaHHOH TEPPHTOPHH JHTOXHMHYECKHE TMOHCKH Ha COBPEMEHHOM
TEXHHYECKOM YpOBHE, B TOM 4YHCJe CNeNHAJHSHPOBaHHbIE, paHee He NPOBOIM/IKCH,
BCe NpolH moadexar o6A3aTesLHOMY aHAJH3y Ha ClefYIOliHe XUMHUECKHe 3JeMells
t: Be, B, P, Ti, V, Cr, Mn, Co, Ni, Cu, Zn, As, Sr, Y, Zr, Nb, Mo, Ag, Sn,
Sb, Ba, La, W, Au, Hg, Pb, Bi, U;

2) npu JHTOXHMHYECKMX nouckax Macmraba 1:50 000—1:25 000, ecin oHu Be-
AyTes Besen 3a TMOHCKaMH GoJee MeJKHX MaciuTaGoB, BHIOJHEHHBIX HA COBPEMEHHOM
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TEXHHYEeCKOM YpPOBHE, YHCJIO SJIEMEHTOB, ONpeAeiseMblX B npobax, caeayer
ofocHOBanHO coOKpamath Ao 15—20 sa cyeT 3JeMeHTOB, KOTOPhie NO HMEIOLHMCA
JAHHLIM Ha Bcell IJIOILAaJAH XapaKTEPU3YIOTCH TONBKO (HOHOBHIMH COAEPIKAHHAMH H
He BXONAT B NEPeueHb THIOMOP(HLIX SJEMEHTOB OXHAAeMHX PYIHHX MECTOpOXK-
JeHH MM ompeResiaJiick ¢ HeOOXOAMMBIM IpefesioM oOHapyXeHHS NpH ChelHa-
JH3HPOBAHHBIX NOHCKAX;

3) npu ZeTanbHMX JHTOXHMHYGCKHX nouckax MacmraGa 1:10000 n kpynnee,
B TOM YHC/e NPH MOHCKAX CJENHX DYAHBIX Tesl NO HX NEPBHYHEIM OpcojaM, mnepe-
YeHb 3NeMEHTOB, ONpejesseMbX BO BCeX NpoGax, HONYCTHMO cokpamlath Ao 10—
15 B mononHATL HOBHIMH paeMeHTaMH (manpumep, Na, K, I, Cl, Cd, In, Se, Te, Tl u
AP.), NPH YCIOBHM IOJIHOIO OXBATA NOJNE3HHX KOMIOHEHTOB OpPYAGHEHHSI H HX 9Jie-
MEHTOB-CHYTHHKOB, CNOCOGHBIX XapaKTepH30BaTh MeTaJJIOreHHuecKue OCOGEHHOCTH,
30HAJNBLHOCTh M YPOBEHb SPO3HOHHOTO Cpe3a OpyAeHeHHsd;

4) HezaBHCHMO OT MacwTaba JHTOXHMHYCCKOTO onpoboBanHst nmpobp ¢ HanGoxee
BBICOKHM COJEePXKaHHEM OCHOBHBIX pYAHLIX 9/JI€MEHTOB, NepeyHCJCHHHX B m. |,
13 Kaxjaofi oBocobneHHON JMHTOXHMHUECKOII aHOMAJHH AOJKHLL TIOABEPraThbcs aHa-
JH3y Ha peakue M paccednnse sneMenTH — Sc, Ga, Ge, Se, Cd, In, Te, Hi, Re,
Tl, noBmmeHHBIE COAEPKAHHR KOTODPHX MOTYT VBEJHYHTH LEHHOCTb BLIABJEHHOrO
OpYAeHERHS.

§ 371, Tlpn chenuaJH3UpOBauHBIX JHTOXHMHYECKHX NOHCKaX IepeueHb ompe-
JeNeMBIX XHMHUeCKHX BDJIEMEHTOB 3aBHCHT or XapakTepa ofbekra noHckos. Ha-
NpHMep, TPH NOHCKAaXx OOKCHTOB B TNpoGax MOTYT RONOJNHHTEJBHO ONpefeNaThCs
concpxanus Al, Fe, Si. Moryr Takxe NpOBOIMTbCA KannaMeTpHYeckHe H TepMo-
Kannamerpuyeckue uamepenns. Ha Bcex craauax paGor nenecooGpasHo NpHMEHATb
onepaTHBHBE IIOHCKOBble METOJL ONpejeJeHHs] 9JeMEHTOB-HHANKATOPOB MJIH HX
CYMMBI, HCIO/B3YSl CepHiiHYyl0 NOJEBYIO sfepHO-GH3HYecKylo amnapatypy. Ilops-
JIOK KOMIIIEKCHDOBAHHSI ONEPATHBHBHIX AAEPHO-(GHINYECKHX METOAOB € OSMHCCHOH-
HBHIM CIEKTPaJibHHIM alaJii30M, & TaKXe CHNeluaJbHBHIMH METONAMH aHajIusa Ha
0c060 HHTEpecHHEe SJEMEHTH-HHAMKAaTOPH DPYAHBIX MECTOPOXKJEHHA SaBHCHT OT
cragui paGoT, MeTaJJIoreHHH paloHa, peliaeMBX 3aja4 H JPYrHX yCJAOBH,

Ipn crennaju3HpOBaHHBLIX KPYNHOMAcWITaGHHIX TOHCKAX pOJb OMNEPATHBHHIX
siiepHO-DH3HIECKHX METOJOB 3HAYHTCJABHO Bo3pacraeT. T&K, NIpH MNEUeXOAHHIX MM
aBTOMOGHJBHHX TOHCKaX ¢ GepHMJIOMeTDaMH NDOH3BOASTCA oOnpeie/eHHs Ha Bceft
VIO AN TOJBKO cofcpkaHuii Be ® Jumbp mpobbl M3 aHOMAJHA IOABEPraioTCs
CNEKTPaJIbHOMY aHANH3Y Ha APYrHe XHMHYECKHE 9/IeMEHTHL

§ 372. Ilps rHAPOXHMHYECKHX H GHOTeOXHMHYECKHX PaboTax COOTBETCTBYIOLINX
MacmTaboB NepeyeHh XHMHYECKHX SJIEMEHTOB, MOAJIEKAIHX ONpeAeNeHHI0 B Mpobax,
B OCHOBHOM NOAYHHACTCA Tpe6oBaHMaAM mm. 1 m 2 § 370 ¢ orpaHHueHHsMH H
JOMOJNHENHSMH, CBOAICTBEHHHIMH KaXAOMY M3 9THX MeTOLOB. B 4acTHOCTH, npH
THAPOXMMHYECKHX pab0oTax ONpCAENeHHIO B TNPHPOAHBIX BOAAX AONOJHHTEJILHO
nopnexar: Cl-, SO¢2-, HCO3~, Ca’t, Mg?+, H,S, pH,X Me, ofmas munepaansa-
uust. Tlpu GHoreoxumuiueckoM ONPOGOBAHHH B CNUCOK 8HAJHSMDYEMLIX SJEMEHTOB
uenecoobpasio sraouats Na, Fe, Se, GQa, Cd, Yb, Tl, Ra.

§ 873. Ilpu aTMoXuMMHYeCKHX TOHCKax MacmrtaGoB 1 : 200 000—1 : 25 000, mposo-
AHMBIX C Le/iblo TOHCKOB NOTpeGEHHLIX MECTOpOXAEHHH B SaKPHTHX PYAHHX pafl-
OHaX, Bce MpPOGH MOJIKHBEI NMONBEPraThCst IojesoMy asannsy Ha CO, u Jabopartop-
Homy asanusy Ha O CHy Hz He, Ar u suGopouno sa HS, SO; u rtamensie
yriesoLopOAHL.
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Ilpn cnenuanuanpoOBaHHLIX Fa30PTYTHHIX NMOHCKAX NPOH3BONATCH MOJeBbE Ofpe-
JEJNEeHAs] TONLKO CcojepxaHuii 1uapoB pPTyTH B NOANOYBEHHOH HJH INpPH3eMHOMH
aTMocoepe.

§ 374. llepeucHsr XMMHUECKHX 3/eMEHTOB M HX COGAUHEHM, onpejesiseMEIX NPH
OIILITHO-METOAHYECKHX reoXxHMHYyecknX paborax, a Takke Jiofule OTCTYIJIGHUS OT
rTpefoBannii, nepeuncieHnx B § 369—373, noasexar cnennadbHOMY OGOCHOBANHIO
B METOJHYECKOH 4acTH NpPOeKTOB paboT, yTBepJeHHLIX B YCTAHOBJEHHOM IOpAAKe.

§ 375. O6muM TpeGOBaHHAM KO BCEM AHAJHTHYECKHM paboTaM, BHIUIOJHAEMBIM
npH JMOOKX ICOXHMHYECKHX NOHCKAX, ABJAMETCH AOCTATOUHBLY Ipele] OGHApYKeHHH
aHa/g3a, MO3BOJAIMWHA NMOJYuaTh SHAUMMbIE UUGBPHE COACPKANHI BCEX XHMHYECKHX
3JIEMEHTOB BO BCeX TOYKaX IeOXHMHUeckoro unodad. [IJs sToro anaiu3 RoMxeH
06CCICUHBATL OMpeAeenue cOAepXKaHHi Menume toHoBLX. CoBpeMeHHas TeXHHKa
JKCIpecc-aHalu3a He BCerja MMeer BO3MOXKHOCTE PEINHTh 3Ty 3ajady, 4TO BLIHYXK-
IACT B OTAGJLILIX CJAyYasX HCIOJb3OBATL CllelHaJbHEle Gojee TPYLOEMKHE METO-
bl aHaJMH3a K OGOrauleBus PeOXHMHYCCKHX Tpos.

C yueroM ZOCTHFHYTOR YYBCTBHTENBHOCTH SMHCCHOHHOTO (PAAOBOrO) CNeKTpalb-
HOrO aHajJu3a METOAOM <«INPOCHINKH» Ha [udPaKUMOHHLIX chexkTporpadax Tuma
OPC-8 B naGoparopHax MNPOM3BOACTBEHHLIX TeOJOrHUECKHX OpraHHM3aumii npeznen
o0HapyxeHHA MUKDO3JeMeHTOB, Nepeunciennnix B n, 1 § 370 nacrosimielt HHCTPYK-
UMM, IPH FeOXMMHYECKHX NOHCKaX (Ge3 mpeaBapHTeNbHOro oforalless npo6) AOMKEH
6uiTh. He XyKe npuBeieHHoro B Tabia. 8.

TaGanupma 8

MuunmanbHbie TpeGoBaHuUAl K npejenaM ofHapyXeHHS
3/IEMEHTOB NPH 3KCNpecc-aHAIM3e reOXHMHYeCKHX npol

1.10—5 9 1.10—4 4 1.10—3 o 1.10—2%

Mo, Ag Pb, Cy,Co, Bi,| Cr, Ni, Sb, W, | Ba, P, Ta,
Sn, Cd, Ge, V,|{ Li, Nb, Ti,|Te, Th, Hf,
Ga, Be, Sc, Tl, | Mn, As, B, Zr, | La, Ce

Re Za, Sr, Y

Dt TpefoBaHHs ABAAOTCH 00S3aTENBHBIMH AJs BBINOJIHEHHS BCEMH OpraHH-
3alMAMH, BeAYLUUMH TeOXHMHUeCKHe ITOHCKH Ha Teppuropun CCCP.

Onpeneneune coaepXaHHii PTYTH B JHTOXHMHYeCKHX mnpolax JOJMKHO MPOBO-
AUTLCR ¢ Inpeaenaom obHapyxenusa Huxe 1.10-%9% (rRanpumep, aroMuo-aGeop6-
IHOHHEIM METOJOM HJIM B KaMepHHIX sJjekrpoiax), 3osora 5:10-79% (r. e
0,005 r/r} nochie mpeABapHTENIbHOrO OOOralleHHs XHMHKO-aACODOIHOHHLIM METO0M
€O ONEKTPaNbHLIM OKOHUAHHEM HJH HEHTPOHHO-aKTHBALMOHHEIM METOJ0M.

Ipepenst ofnapyKeHuss XHMHYECKHX 3JeMEHTOB IPH IOHCKaX, a TaK¥Ke OIBIT-
HO-METOJHUECKHX TeOXHMHUECKHX pafoTaXx BO BCex CaydasxX MOMKHEI YKa3bBAThCA
¥ 000CHOBEHIBATHCA B METO/HUECKOHA 4acTH NpoekToB pafor.

§ 376. Peayanratel 9KCHpecc-aHasNH3a fIPH T'EeOXHMHYECKHX ITOHCKaX JOJDKIEL
BLIPaXkaTkCsi B KOHKpeTHHIX UH(pax collepikanHii oOmpeAeNsieMbIX 3JIEMEHTOB: NPH
JIMTOXMMHUYCCKHX, ATMOXHMHUECKHX H GHOTeOXHMHYECKHX TIOHCKaX — B BECOBHIX NpO-
HeHTax HWJIH B I/T, Npd THIPOXHMHUECKHX TOHCKax — B wmr/a wuan wmxr/a. Ilpu
UCIO/Mb30BAHUM NHCKPETHOTO PpAAa HHGP AJs CcOACPKAHHH XHMHUCCKHX 3JIEMElTOB

141



CJeAyeT MOJIb30BATLCA He MeHee ueM JeCATbio UHDpaMH BO BCeX HHTEpBaJax
coAep:KaHHH coraacHo caedyiowemy paay: 1; L2, 1,5, 2, 2,5, 3; 4; 5, 6; 8,
YTO OTBEYaeT AOCTHFHYTOMY YDPOBHIO aHaJuTHueckKHX paGor. Jlas oGosHayeHus pe-
3yJbTaTOB aHaJH3a MeHblle nNpeaesa oOOGHAPYXKeHHst CJAeAyeT NPHMEHATb CHMBOJ
«—»;, CHMBOJB «>», «<» <clelb» sanpeuaiorcd. [lpeacraBiienHe pe3ysnLTATOB
aHaJH3a B HHTEPBaJaX COAEPKaHHH, B YCAOBHLIX eAHHHLAX HAH Oajlax TaKxe
sanpemaercs,

§ 377. Baxuefliuum TpeGoBaHHEM K aHaJHTHUECKHM paboTaM TIpH TeOXHMHYe-
CKHX [OHCKax #BJAIOTCH YAOBJACTBOPHTENbHLE BOCHPOM3BOAUMOCTD H NPABHIBHOCTHL
onpeeNeHHH.,

B gonoaienHe K NOBTOPHO-KOHTPOJBLHOMY TEOXHMHYCCKOMY ONpoGoBaHHIO,
obasateJpHoe NPOBeJicHHE KOTOpOro ompeaenserca § 232--237 nacrosmel MHCTPYK-
IIHH, BOCIPOM3BOXHMOCTb M NpPABHJLHOCTh aNANH30B [EOXHMHYECKHX IIDOG JO/KHbI
peryJsipHO NpPOBepPATbCA INYTEM BLINOJHEHHA BHYTPUJIa0OpaTOpHOrO H  BHELIHEro
KOHTPOJISI.

BaytpunaGoparopHufi Koutposs B obbveme 3—5 % or obmero uucia upolb, Ho
He MeHee uyeM 50 NOBTOPHBIX aHaJH30B NOJKEH BHUIOJNHATLCR €XeMeCAYHOo, BHeL-
HEH KOHTPOAb, NyTeM INlepellayd Takoro XKe yHcia Npo6 Ha aHajH3 B APYryo Ja-
6opaTopHIo — €3KeKBapTaJbHO.

Ipu nepenave npoG Ha BHYTPHAAGOPATOPHH HAM BHEWHHH KONUTPOJb peayJb-
TaThl MEPBHYHOrO aHaNM3a AOJ/UKHL ObITh 3alUH(POBAHBL PYKOBOAHTENEM TIEOXUMH-
UeCKHX TNOHCKOB 1O 3aBeplieHHsi KOHTPOJBHOro aHa/iu3a, Il OPHEHTHPOBKH aHa-
JIMTHKOB CJEAYEeT YKashiBaTb TOJbKO BHA M JIHTOJNOTHYECKHl cocTaB npol, a TakkKe
npeanonaraemMblii AHANasoH COAep:KaHUH oOnpefenseMblx S7eMeHTOB (IO Tpymmam).

§ 378. Tlo pesyabratam BHYTPHAA6OpPATOPHOrO H BHELIHEro KOHTPOJA JOJKHLI
HEMEAJIeHHO BLIYHCJATHCS BEJNMYHHLI CPeAHHX CHCTEMATHYECKHX H CJAy4YafiHBIX Mo-
rpeumoc*reﬁ aHaJin3a, XapakKTepH3YIOUIHX €ro KauecCrBo.

JJs xXapakTepHCTHKH BOCNPOH3BOJAHMOCTH AaHAJH30B Ha BCe 9JIEMCHTHI-HHIHKA-
TOPHl BBHIYHC/IEHHE TOTPelHOCTel JAOJ/IKHO BECTHCh AJAA JorapudMoB coaep:aHmii
no ¢opMmyaam, npuseleHHbM 8 § 235 mHcTpykumH, na MaxposieMmentht (Si, Al, Fe,
Ca, Op u z£p.) mo TeM e dopmyJaM IS caMHX coaepxKaHHH.

§ 379. YcranapauBaloTCs CJAeAYIOUlHe KPHTEPHH KayecTBa SKCIpecc-aHaIM30B:

— Np¥ BeAHUYHHE CHCTEMATHUECKHX pAacXOXMAeHHil MeXAy NepBHYHLIMH H KOH-
TPONLHBIMH  aHaJMM3aMH, Jexallumu B npemenax or 0,95 no 1,10, momycruamo
CUMTaTh, YTO CHCTEMATHYECKas NOrpPeIlHOCTb aHaJH3a MaJja H elo MOXHO mpeHefpeub;

— INIPH CHCTEMAaTHYECKHX PACXOXKAEHUAX MeXAY NEPBHUHHIMH H KOHTDOJBHLIMH
aHaimzamu MmeHee 0,9 manm Gosee [,1 cHcreMaruyeckas TOrPEIIHOCTh CYLIECTBEHHA.
Jonxna GHTbL YCTaHOBJeHA NPHPOAA CHCTEMATHYECKON MOrPEMIHOCTH H MPHUYHHEL ee
HeMepJienHo ycrpaHeHo. Hegonycrtumoli BelHUMHOH CHCTEMaTHYCCKOH MOrpelHoCcTH
9KCTpecc-aHaus3a CAeAyeT CUMTATb TPEXKPaTHHE PACXOXJACHHA MEXAY HMelUUMucs
pesynbTa1aMH M HCTHHHLIM COAepIKaHHEM 3JEMEHTOB B npofax, ycraHaB/HBaeMblM C
[OMOIIbIO CHCTEMBI STAJIOHOB,

ITo BeanunHe cpefHelt cayuvafiHoll MOrpeIiHOCTH IKCNpecc-aHaMH3a yCTaHABAHBA-
IoTel Cejyiollue RONYCKH: MPH JIHTOXHMHYECKHX TOHMCKAaX B PHIXIBIX SJIOBHO-JEJIO-
BHAJILHEIX 0OpasoBaHHAX, a/VIIOBHAJBHBIX H APYTHX HAJbHENPHHOCHBIX OT/IOXKEHHAX —
He xyxe 1,4z:1; npH aHanH3e KOPEHHHIX FOPHBIX MOPOJ, a TaxkkKe NPH NOBTOPHO-
KOHTPOJIbHBIX aHANH3aX THAPOXHMHYECKHX, ATMOXHMHYECKHX H OHOreOXHMHYECKHX
npo6 —He xyxe =+259% (orn.), B uHTepBate cojepxaHuit Gonee 10% m no
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80 %—ne xywme =£10% (otH), npu conmepxaHuax OGoaee 30 Y%—mHe xyxe
5% (oTH.).

§ 380. McrnonHeHHe 3KCNpecc-aHalH30B C XOpoluedl BOCNPOH3BOJHMOCTBIO M pac-
XOKACHUAMH MeXAY NOBTOPHO-KOHTPOJIbHBIMHM aHAJH3AMH, HE BHIXOAAMMHM 3a INpe-
JeNnsl  ponyckos, ykasanumx B § 379, He cHumaer Bompoca O HPaBHIBHOCTH
Pe3ysNLTATOB &HAJH33, KOTOPASA MOMKHA €KELHEBHO KOHTPOJHPOBATHCS C MOMOMNIBIO
COOTBETCTBYIOUWHX OSTAJOHOB M KOHTPOJLHAX TPAAYHDOBOK, BCA JAOKYMCHTAaUHS IO
KOTOPHIM MOAJEKHT BeccpouHoMy XpaHeHHIO.

§ 381. ITonropHOMY SKCHpecc-aHAMHAY HPH TEOXUMHUECKHX HOHCKAX NOABCP-
ranTes:

a) Bce OfHHOUHble NPOOHI, COAEpIKAIIHE JICMEHT B KOJHUYCCTRC, NPEBHLILAIOLIEM
MECTHBI (oH MIM npejea oOHapyKeHHH aHAJH3a B 5 H Gojce pas;

6) npoGLl H3 MAKCHMYMOB H LEHTPOB AHOMa/IMii — He MeHee Tpex npol;

B) Bce npo6nl, PE3yALTATHL NMECPBHYHOTO allajHaa KOTOPHIX MOUCMY-TO BLIALIBA-
10T COMHeHHe i TpelyioT 0OJbiuell HaleXHOCTH;

r) mpoOw, OTOOpaHHbie M3 PYAHLIX Tel A/t XADAKTEPHCTHKH HX IPOMBILJEH-
HOil LEHHOCTH (AHAJHSHPYIOTCs CPA3y ABAXAH);

Z) TpOoGH apGHTPaKHOrO 3HAYEHHS.

§ 382. OxoHuaTeJbHHIM PE3Y/ILTATOM KOHTPOJBHOTO aHANH3Aa HA MHAKpPOSJEMell-
TH SIBISETCA CpejiHee reoMeTpHueckoe u3 jiByx sHaueHHit (C,-C;), Ha MmakpOsjeMeH-
TH — CpefHee apHdMeTHUeCKOe, KaxJoe H3 KOTOPHIX He MIOJIKHO OT/IHUATBCA OT
cpesnero Gojee ueM BiBoe. Ecam pesyAbTaThl ABYKDPAaTHOrO aHadH3a npobbl pesko
pacxozaTca Mexnay co6oHf, caenyer npoaHajHsupoBaThb npo6y B Tperult pas. 3a
OKOHUaTeJbHLIA pesyiabraT OepyT cpeanee reomerpHyeckoe (apHdMerHueckoe) H3
JBYX Haubosee GJHM3KHX MemKAy COGOM 3HaueHHI.

§ 388. Jlaboparopns o6szaHa BCe NOCTYnalliHe Ha aHAJH3 HPOGLI HeMelJeH-
HO saperncTpuposath B JabopaTopHoM XypHase. [Tocne storo mpo6a npuoGperaer
eauubfl JaGopaTopHH (nOPAAKOBLIA) HOMEp, TMOZ KOTOPHIM OHA TPOXOAHT ofpa-
6oTky, aHaau3 M xpanenue. Ha moasx snaGopaTopHOro XKypHaja caeiyeT yKasblBaTb
HOMEp TONeBOM KHHXKH 1o oT6opy npo6, COrvlacHo KOTODOM OHH 3aperHcTpHpoOBa-
uel. [lopsankosyio HyMepauHuio npo6 BeAyT B CTPOrof IOCJEN0BATENbHOCTH HauyHHAs
¢ 1 anBaps mo 31 gexalps oT4eTHOrO roja.

§ 384. C uesnsio nosuienus 5bdpexTHBHOCTH o6pabOTKH NAHHBIX TeOXHMHMUYECKO-
ro onpoGosanus Ha OBM pesyabraTel aHanuM3a npoG BHAAOTCA B yAOOGHOM s
sBoja B 9BM ¢dopme MaTpuy B ABYX K3eMINIADAX, OAHH U3 KOTODHIX mHepefaercs
3aKasuuKy, a Apyrofi ocraercst B nalopaTopHH.

TONMOIrPA®O-TEOJE3HUYECKHE PABOTHI

§ 385. Tomorpado-reofesnueckHe pabOTH TPH NPOH3BOACTBE TEOXHMHYECKHX
paboT BHMOJHAIOT B OCHOBHOM COIVIACHO TPeCOBaHHAM YTBEPXKASHHBIX MuHHCTEp-
ctBoM reojord CCCP wmHCTpykumit mo Tomorpado-reojesnyeckaM paGoTaM MpH
reodusuuecknx paborax. Tonorpadueckoll OCHOBOX N MNPOBEJEHHS TIeOXHMHYe-
CKHX pAa6oT MOMNKHH CAYXKUTb JHTOrpadcKHe OTTHCKH TOMOrpaduuecKux KapT H
MaTepHaNH a9podOTOCHEMKH COOTBeTCTBYIOLIEro HJM Gosiee XKpymHOro Macumraa.
ITpr OTCYTCTBHH KapT HYXKHOro Macmrala Kak HCKJIIOUEHHe JOmycKaercs (npH
paforax He KpynHee MacumitaGa 1:10000) wusroToBienne HX nyTem doToyseanue«
HHfl WAM mantTorpadHpOBaHHA ¢ TOMOTrpadHuecKMx Kapr GoJsee Meakoro Macutaba,
HO ¢ OTHOUIeHHeM He Gosee ueMm 1:4.
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§ 386, Ilpu ruopOXMMHUECKHX H JHTOXHMHYECKHX NOHCKAaX 1O NMOTOKAM pacce-
fIHAS (10 THAPOCETH) IOJOXKeHHe TOuex oT0opa npo6 Ha MECTHOCTH ONpelelsioT
H HAHOCAT Ha KapTy HJH KOHTAKTHBHII OTHEYaTOK HEMOCPEJCTBEHHO B MOJeE.

§ 387. Ha nepsoit cTaj¥d B nepPBOA MOACTAJMH BTOPOH CTaaMH reoJioropasne-
JOYHOrO Ipollecca NPH MJOCWIAJHOM reOXHMHYECKOM onpoboBanun Macmralos
1:200 000—1:25000 orGop npo6 npousBOAAT N0 NPOGHJIAM, KOTOPLIE 3aA4I0T Ha
MECTHOCTH MCXKAY INpeABapHTCAbHO HHCTPYMEHTANLHO DPOJIOKEHHHIMH ONOPHBIMH
MA&rHCTpaJsiMH, PacCTORHHE MeXAy KOTODHIMH ompefensior cordacio § 388. B mo-
Jie pPaccTOfHHe MeXAy TOYKAMH N0 NpodHII0 OTMEPHIOT MEePHEM UINYpOM, a4 Ha-
npaB/ieHHe YCTalaBAHBAlOT o GYccosH HemocpeACTBeHHO B mpouecce oTopa npoG.

Tpu wammunn tonorpaduueckux kapt Macimrafa reoxHMHuecKHX palor B pailoHax
C XOpOLIO BHIpaXceHHLIMA QopMmaMu peabeda M O6M/IMEM HAAEKHBIX MECTHHIX OpH-
eHTHPOB Jonyckaercs ot6op mpol no ceTd npodu/efl WM MapmpyToB 6e3 npenBap-
TCJALHON HHCTPYMEHTAJBHON NPOKJAAKH Maructpancit, B sroM ciyuae Toukn oT6o-
pa npo6 cilepyeT HAHOCHTb HA KapTy B COOTBETCTBHH C yKasanusmu § 386.
ITponsBoacTBo pabor 63 HaHeceHMsi Touek npodmas na KapTy B Imojie WIH OpH-
MEHeHHe 9TOro MeTofa paloT B PaBHHHHBIX M 3a/leCeHHBIX pafiollax npH HejgocTar-
Ke MECTHHIX ODHEHTHPOB 3anpeiraercs., I'opubie BhpaGoTKH M OYpOBHIE CKBAXKHHEL,
npofiieHHbe J/IA leJefi reOXMMHYECKHX INOHCKOB, HAHOCAT Ha Kapry N0 JaHHBIM
HHCTPYMEHTAJLHLIX IPHBS30K,

§ 388. Ilpoknagky MarucTpajefi HPOM3BOASAT HMHCTPYMEHTANBHO B COOTBETCTBHH
¢ yTBepxieHHOH Munucrepctsom reosoryn CCCP wuueTpykuue#t mo Tomorpado-
reojesnueckuM paforaM npH reodHsHYecKHX paborax. PaccTosHHe MexAy omnop-
HBIMH MarHCTpajsiMH He NLOMKHBI OuTh Goiee 10 cM B MacwrTabe OTYETHOH KapTH.
Jonycrumast OTHOCHTENbHAR JIMHEHHAst HeBSA3KA WHCTPYMEHTJbHOTO X0Aa MEXAY
TOUYKaMH TreoJle3HYeCKOl ceTH He HO/KHa npeBbuate 1/700, a B TPyAHONPOXOAH-
Mbix pafionax 1/500. HanmpaBnemne Marmcrpaseil BhGHpAalOT mapaJuiesibHO T'OCHOX-
CTBYIOILEMY NPOCTHPAHHIO PYIOKOHTPONHPYIOIWIHX CTPYKTYP HAH NOX HeGOJbIINM
yraoM K HeMy. Ha onopHEIX MarHcTpansix ycTaHaBIHBaiOT MHKeTH B TOUYKAX mepe-
CEUCHHA MAaTHCTPAJH MPOQH/AMH, HO He pexe ueM vepe3 50 M.

§ 389, Ilpn orGope npo6 Ge3 mpexBapuTeNbHON PasGHBKH npodusell HcxogHol
TOYKOHA KaXAOro OTPe3Ka NpodHJs NOMKHA SIBJATHCA HHCTPYMEHTAJbHO ONpefeseH-
Has TOYKAa Ha omopHo#i MarucTpasiH. KoHeuHad Touxka npoduis HONXKHA GHITb NpH-
BA3aHA X COOTBETCTBYIOUIeH TOuKe coceqHed Mmarucrpaiy, H OT60p npo6 HyXHO
BO30GHOBJATL OT TOYKH cJeaylouiero npodusis Ha 9Tofi MarucTpaad. JHomyctumbe
OTKJIOHEHHS NpH BHIXOEe TNpPO(HIA Ha COCEAHIOID MAarucTPalb He JOJNIKHBI TNDEBHI-
waTth B OTKpbITHX pafionax 0,8 MM B MacmTaGe OTYeTHOH KapTh, a AJSA TOPHO-
TaeXHblx pafioHoB 1,2 mM. IlonpaBkm 3a Hak/JOH BBOAAT NPH yriax HakKJIOHa MeCT-
HoCTH GoJslee 5°.

§ 390. Ilpu meranabHOM reoxuMHueckoM onpo6Gosanui Macmta6a 1:10000 u
KpynHee TPSIMOYroJbHYI0 ceTh mnpoboor6opa 3apanee pas3fuBaloT Ha MeCTHOCTH
HHCTpYMeHTaJbHO, [IpH HeTajbHLIX THAPOXHMHYECKHMX IIOMCKAaX WYHKTH ot6opa
npo6 HaHocsT Ha Tonorpaduueckyio Xapry B coorserctBun ¢ § 387, Ilymkrer or-
fopa PyAHHYHHX BOJ, a TaKxe JADYrHX reOXHMHYECKHX mpol, oTGHpaeMHX B rop-
HHIX BHIP2GOTKAX, HAHOCAT Ha COOTBETCTBYIOIIHE NOrOpH3OHTHHIe mJlaHnl. [lpn
reOXHMHYECKOM ONpoGOBaHMM KepHa GYpOBHIX CKBaXHH NyHKTE oT6opa mpol HaHo-
CATCS Ha COOTBETCTBYIOUIME Pa3pe3n!, NOCTPOEHHHE MO JaHHLIM GypeHHd,

§ 391, TMonoxenne cern oT6opa reOXHMHYECKHX MPo6 Ha MECTHOCTH OTMEHaloT

144



JepeBsHHLIME nHKeTaMu (Koapikamu) BucOTOR 3050 c¢M u B nonepeyHuxe 3J—
5 cM. Paccrosunme MexAy NHKeTaMH 1o NPOGH/IO He3aBucMMO OT wara orbopa
npo6 He ROMKHO GbTh Gosbire 100 M M MeHbiie 20 M. B BepxHell 4acTH nHKera
NPOCTHIM UEPHEIM KapaHAalIOM JeJaloT Ha/ANHCh, YHCAHTeNL KOTopoit o6osHauyaer
HOMep npoduis, a 3HaMeHaTellb — HOMep TOukH no npoduiwo. Llenecoob6pasno nyme-
pauuio npoduaeil ¥ NHKETOB Ha NPoUASX BeCTH TakuM o0pasoM, 4To0n B Hel
OTPaiKaJoch PAcCTOSIHHE B COTHAX MJM JECATKAX MCTPOB.

CeBepHoe W BOCTOYHOe HanpasJeHHs Maruerpadelt H npoduieff CUHTAOT 110J0-
JKHTEJLHBIME, 3anajlioe M I0XHOE — OTPHUATENBHLIMA. KamAyo DATYIO M AeCiTyio
TOYKH 110 NpPOGHIIO H XapakTepHLIE TOYKH Ha BEPIUHHAX BOAOPA3JACIOD OTMEYAIOT
Ha MECTHOCTH KAMEHHLIMH TyPaMH HJIM NPHKONKAMH, 4 B JIGCHCTOH MCCTHOCTH —
3aTecaMd Ha JepeBbAX € COOTBCTCTBYMOUleH HaAmucno. [Ipu reoXMMEuecKHX noOHC-
Kax Oe3 pa3GMBKH MarucTpajiedl NATYI0 H HECATYIO TOMKH [0 MapIPYTy TaKiKe
3aKPENIAIOT TYPAMH, NPHKONKAMH HJH 3aTecaMH.

§ 392, Iast peradvHOro reoXHMuueckoro omnpoGopanus sacmrafa 1:10000 u
Kpynuee nHeoOGxoxumasi Ttonorpaduueckas OCHOBAa wuacro OreyTcTBYeT. B cBasu
C 3THM B IpOeKTe NpeAycMaTpHBAIOT €e H3roToBJcHHe B nppuecce pabor. Jna
COCTaBJICHHA TONOrpa(HUeckofl OCHOBLI MOFYT OLITb HCNOJb30BAHBl AaHHBE pas3bus-
KH ceTH npofoorGopa! miu npHMEHeHpl Apyrue criocoOwl, ofecneyHBalolune npuGiu-
XeHHoe H306paikeHHe OCHOBHEIX SJIEMEHTOB TONOrpaduiecKoii CHTYaUHH H CBHEMKY
peabeda c ceyeHHeM ropH3oHTasNefl uepes 5 M, a B TropHbX paiioHax g0 20 M
(rnasoMepHast CbEMKa; YNPOIIEHHEBIE MPHEMBl HMOJYHHCTPYMEHTAJbHON MEH3YJbHOM
CbEMKH; NPOH3BOJCTBO HHCTPYMEHTAJbHLIX TOMOCHEMOK B MaciuTale, Ha OAHY CTy-
neHb Meabye MacwitaGa OTYETHOH KapThl; yBeJHYeHHe HMEIOLIUXCA TONOrpadHYecKux
Kapt Oauxalimero GoJjee MeJKOoro Macumrafa ¢ NOCJACAYIOLUHM HX KOPPEKTHPOBA-
HHeM; 3apHCOBKa pejbeda B TrOPH3OHTAJAX C IOMOLLBIO CTEPEOCKONA Ha KOHTAKT-
HBIX OTHEYaTKax aspoOTOCHEMKH H T. IL).

§ 393. ITpn moGuix MacwTabax NJAOLIAAHLIX TEOXHMHYECKHX IIOHCKOB IPOM3-
BOMAT YCTAHOBKY Treo/le3HYECKHX 3HAKOB, 3aKPEmJsIOIHX Marucrpain npoboorGopa
(uepea kaxisle 10 cM B Macwitabe OTUETHOM KapThbl), BHISIBJIGHHBIE [EOXHMHUYECKHE
OpeoJisl M JApYrHe BaxKHble TOUKH. JINfl TAaKHX TOYEK BHINOJHSIOT TEOAE3HYECKYIO
NPHBA3KY K NYHKTaM roCy/AapCTBEHHOI} PEOe3HYECKOH OCHOBEHL 3axpemnvieHHe Touek
¢ NOMOMIBI0 TeOJe3HYeCKHX 3HAKOB NpPH MapUIPYTHHIX OMLITHO-METOAMYECKHX pabo-
Tax M JATOXMMHYECKHX MNOHCKax MO MNOTOKaM paccesiHHs (Mo THAPOCETH) He mnpo-
H3BOMSAT.

§ 394. T'eoxnMHuecKHe MOWCKH, He ofecnedeHHble TONOrpadho-reofeIHIeCKHMH
paGoramu B coorBercTBHH ¢ § 385393, sampemaiorcs.

OTYETHOCTb

§ 395. PesyabTaTh TeOXHMMHYECKHX pabOT H3NAraioT JHG0 B CAMOCTOATENbLHHIX,
Au60 B OOLIMX reoJIorHYeCKHX OTHeTax mo paboTaM, NpoBeNeHHLIM B JAaHHOM pafio-
He, B COOTBETCTBMH ¢ OOWIHMH TpeGOBAaHHAMMH, BHITEKZIOWIHMH H3 HeHCTBYIOUIHX
uncTpyruuit Munucrepersa reosorun CCCP.

§ 396, B okoHuaTe/NBHBIX OTHETaX O reOXHMHUeCKHX paboTax no/mkHa ObTb
NpHBEJIeHA XaPaKTePHCTHKA MECTHOrO T'EOXHMHYECKOro (oHa AJsi pPas/HuHLIX rop-
HHIX IOPOJ, PasBUTHIX B pafioHe, B COOTBETCTBHH C NPHHATON JUTOJOro-cTpaTHrpa-
¢duyeckofi cxemofi, BO3PACTHBHIM H IETPOrpacMueCKHM COCTABOM M3BEPMEHHEIX MO+

! Ing storo npu pasGuBKe Marucrpaneft u npoduaeft cmeayer npeaycMaTpHBATb SaNUCh
8 NOJNEBOfl KHHIKKE YrJOB HAaKJIOHA MECTHOCTH, H3MEpPEHHLIX ¢ NOMOULLIO 3KIUME Tpa,
145



POX, a TaKKe HJS TOYB H PA3JHYHBIX TEHETHYECKHX TIPYNN DPHIXJLIX o6pasoBanud,
NOANOYBEHHON aTMocdeprl, BOX H pPaCTHTEJbHHX BHIAOB (NpH GHOreOXHMMHUECKHX
TNOHCKaX), Be/HUHHEI MeCTHOro TreOXMMHUECKOrO (oHa HOMKHM OblTb maduw B Tal-
JanyHOi Qopme ¢ ykasanmeM HaHGOJMee BepOATHBIX 3HaYeHHN, CTaHZAPTHOTO OTKJO-
HeHHs1 M uMcaa o6pasnoB (mpo6), NDHHATBIX BO BHHMaHHe AJSi BceX IJIaBHERIIHX
PYAHHX 3JeMEHTOB, H BLIOOPOYHO HJUIOCTPHpOBaHKM rpaduyeckd. Has Bcex BH-
AIBJICHHEX TeOXMMHYECKHX aHOMaJMit ciejyer 1oKasaThb NPHHIKNB BHOGOpa HHKHHX
2HOMAJIPHBIX 3HAYEHHH H HX BeJHYHHBL

B oruete moAXKHH OLITh yKasaHH NpPHHATHE MeToAHW oT6opa, 06paloTKH H
aHamusa npo6 OpPH reOXUMHUECKHX HCC/IEAOBAHHAX CO CCHIIKOM HA COOTBCTCTBYIO-
mHe pasfiesibl HHCTPYKLUHH HJH PYKOBOACTBA 6e3 ONHCaHHS CTaHAAPTHHX METOJOB.
B dopMe Tabaui NPHBOAATCA Npeiens OOHAPYIKEHHS AJs OTACNBHHX 9JIEMEHTOB,
a TakXe JaHHbe O BOCOPOH3BOAHMOCTH H NpPAaBHJIBPHOCTH HCIOJbLSOBAHHBLIX METOAOB
aHanusa npob ¢ ykasaHneM o0beMa KOHTDPOJBHEIX PaboT.

§ 397. PesyasTaTHBHBIE KapThl JHTOXHMHYECKHX paGoT HOJMKHAE CONPOBOKAATH-
cf TeOoJIOTHIECKOM KapToll ¢ JaHHLIMH DAafOHHPOBAHHA TEPPHTOPHH NO YCAOBHAM
NpOBEREHHS] [EOXHMHUECKHX INOHCKOB, Ha KOTOPOH NOKa3hblBalOT IVIOIIALH Kak OG-«
HaXKEHHBI®, TaK H MEPEeKPHTHE PHXJLIMH OTJOMXEHHSIMH, C YKasaHHeM HX TeHesHca
H ODHEHTHPOBOYHOH MowHocTH (Ao 2, 2—5, 5—10, Gomee 10 Mm). Kpome Toro,
OTJEJNBHO BHEJSIOTCS TJIOMIAJH ¢ pPasBHTHEM KYpYMOB, KaMeHHHIX TIOTOKOB H 1Ip.
Ilprn cocraBiaeHMH Takofl XapTsl AOJKHE GLITh HCMNOJNL3OBAHH, NMOMHMO HENOCPEA-
CTBEHHBIX TOJIeBbiX HaGJIOfleHyl, NaHHble TreoPH3UYECKHX HCCIENOBaHHE, a TaKkKe
KOHTaKTHA# MeyaTb a3podOTOCHLEMKH.

§ 398. KapTsl pesysbraToB reoxHMHuecKHx pabor Macmraba 1:25000 r Mensde
IOJKHBI OBITb BLIMEPUEHH IO TPAIeLHSM roCyJapCTBEHHOA pasrpadkd H cHabMeHH
CXeMOM pachoJioXKeHHst CMEeXHBIX JHCTOB CbeMKH TOro e wmaciutaba. Ha ochoss
peayJibTaTOB T[EOXHMMHUECKMX TIOHCKOB G6ojiee KpymHOro Macumrafa myTeM HaHTO-
rpadHpoBaBHsT  KapT  CJAeNyeT COCTaBAATh OO30PHHE  Pe3y/NbTATHBHHE KapTH
reoXHMMHYeCKHX paboT GoJiee MeJKHX MaciuTaGoB, HONOJb3yeMHe NPH COCTaBJCHHH
MeTaJ/JIOreHHYeCKHX CXeM M KapT NPOrHo3os. Bce oTUeTHble KapTH C pesy/bTaTaMH
reoxuMiueckux pabor macimitaba 1:10000 m xpynuee AOMKHH OBITH TIPEACTABJEHHI
B M30KOHLEHTPAUHUAX, BLIDAXKEHHBIX B BE€COBBLIX IpOLEHTAX,

§ 399. OxoHyaTe/NbHbIl OTYET O JHTOXHMHYECKMX IIOMCKAX IO BTOPHYHEIM Opeo-
JaM H NOTOKAM DaceesiHHs AO/KEH COAEpPXKaThb CIKATYI0 XAPAKTEPHCTHKY TOJA pace
CeIHMs HCC/IeOBAHHOTO pPafioHa B CBET@ €ro reoJIOTHYECKHX, reoMop(oJOrHyecKHx
¥ JaHAWA(THO-FeOXHMHUUECKHX YcJoBHHA., BTOpHUHHIE OpPEOJH H HOTOKH paccestHus
PYAHBIX Tel M MECTOPOMIEHHI HYXKHO ONHCATh € TOUKH 3PEHHA (a3bl PACCEsHHS,
MHUHEpAJIOTHH M TeHe3Hca H OXapaKTepH3OBaTb MAaKCHMAJbHBIMH H CPEIHHMH IHb-
paMH KOHIEHTpaUMH MeTaJJa B 3aBHCHMOCTH OT YCJOBHA 3a/leraHust H MOIIHOCTH
0o0HapYXKeHHBIX PYAHEIX TeJ, COJNEePXKaHHA Meralyla B DYRaX, COCTaBa M MOLIHOCTH
TIepeKPHIBAIOLIHX OTNOMeHHH, pasmepa Gaccefina BojocGopa H ADYrHX NPH3HAKOB.

INepcneKTHBHHE JHTOXHMHUECKHEe NOTOKK PpAacCessHHs MAOIKHBL ObiTh TIeoJIOrH«
YeCKH OMHCAHH W OXAPAKTEPHSOBAHH INOKasaTeleM YCTOMYHBOM (HMCTHHHOM) mpO-
IYKTHBHOCTH p’, COMOCTaBJeHH ¢ NPOXYKTHBHOCTbIO OpEOJOB paccessHus (p) H
pyausix Tea (pp..) B TOM Xe Oaccefine Bofoc6opa. Chepyer ONMHCATb Te0AOro-
CTPYKTYPHHE YCJOBHS pa3sMelleHHss M YKa3aTh napaMerpel Haubo/Jee NepCIeKTHB-
HEIX BTOPHYHLIX OPEOJIOB DAcCesHHA — KOJHUeCTBA MeTasla B opeojie Mo npoduiio
(M) 1 ana cion B 1 M (g), makcumainkoe comepxanHe Meramia (Cmax}, K03d-
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duuyent paccesHuft (o), a Takke 3HaYeHHA XO03D(QHIHMCHTOB COOTBETCTBHA KOJH-
YeCTB MeETaJJa B NOTOKe pacCesiHHfl, B OpeoJe paccesHHs H B KODEHHOM OpyjeHe-
Hun (k' u k).

B oryere o peayabTatax rayGHHHBIX JHTOXHMHYECKHX PaboT AoMXKHA GuiTb aaHa
I'e0JIOrH4eCKasi XapakTepHCTHKa NPEACTaBHTENbHOrO0 TropH30HTA orﬁopa Hp06, OIH-
CaHul METOJAHl Ompejc/eHHst rAyOMHLI ero 3aJjleraHHs, a Ha KapTax BuLIeJCHH MJo-
a4, OMOHCKOBAHHLIC HEJOCTOBEPHO,

B oruere o pesyabTtaTax JHTOXHMHUYECKHX TNOHCKOB IO NEPBHYHBLIM OpPeOdaM
HeOOXOAHMO IPHBECTH BePTHKAJbHble IeONOTHYeCKHe pa3pe3bl M NOFOPU3OHTHHIE
NJaHbl € KOHTYPaMH HEPBHYHBLIX OpeoJos (C MPHJOKEHHeM CXeMil TOueKk ompofo-
namm), ONHCaTb 30HaJILHOCTL OPE0JIOB H AaTbh NpeasoKEeHHA 110 IIOHCKAM CKPBITLIX
(cnenbix) pyAHBIX Ted,

C yYeToM TreoJIOTHYECKHX H reO(M3MYCCKHX JaHHLIX JOMKHA OHTh OTUETIHBO
copMyaHpORana co CcCblIKaMH Ha npHaaraeMyio rpadHKy IpoMplllicHHAas ONHeHKa
pailoHa B lUesOM, JaHA OICHKA BHISIBJCHIBIX H H3YUEHHLIX DYZONPOABJEHMA H yKa-
3aHbl BO3MOXKHHeE Ps, P;, P), BeposiTHble HJAH OXHIaeMble, NPOTHO3HHE pecypeH
IOJIe3HBIX KOMMONCHTOB, MojKpensieHuuie pacuetoM (cm. § 211), a rakxe yxasauu
npeAJioMeH sl IO HanpaBJeHHIO reojioropasnefoyHbix paboT. Ilpu H3/oXKeHHH pe3yiib-
TaToB paboT nO YuacTKaMm, MepefaHHEIM B Pa3BeAKY, MOJNKHB OLITh HCIOJL30BAHBI
MaTepHa/bl Pa3sBefOYHBIX PAaGOT CO CCHIVIKO Ha HMCIOUHeCs B PACHOPSIKEHHH Iap-
THH TeOJIOTHYECKHe [OKYMEHTHl (KOMHM pa3pe3oB, OypOBLIX KOJIOHOK, pE€3YJbTAThHl
XHMHUYECKOr0 aHa/H3a, MOACYETH 3amacoB M T. IL) H yKazaHHeM HMCTOuHHKa., Beaxoro
poAa OLEHOK, He IOAKPEeIVIEHHHIX JOKYMCHTAJbHBIMH JAHULIMH, clleiyer usGeratb.

§ 400. OxkoHuaTesbHBIi OTYET O Pe3YJbTAaTax THAPOXHMHYECKHX paloT JOAXKEH
collepaTh KpaTKoe OIHCaHHe TFHAPOreosorHH pafoHa, noApoOHYI0 ICOJOTHYECKYIO
XapakTepHCTHKY BCeX BBIABJCHHBX THAPOXHMHUECKHX aHOMaJHit ¢ JaHHBIMH KOH-
TPOJBLHOrO (MOBTOPHOro) onpoGoBaHus, MaTepHaNH PeXHMHBIX HabjoAeHHA H Me-
TOAMKY pasGpaKkoBKH THADOXHMHYECKHX aHOMaJHlt Ha pyxHbe U Oe3pymubie,
a  TakXKe NpeJOXKEHHA O  NPOBEAGHHI0O B  pafioHe DPyAHBIX aHOMAJHM
reoJoronouckoBuix paGor. Ha reodHsHuecKHX M JHTOXHMHUECKHX KapTax HMOJMKHbBL
OLITh TMOKa3aHBl KOHTYPHl NEepCHEKTHBHBIX IVIOLKAAeH, BBHIAGJCHHBIX IS JOTOJIHH-
TeJBHOrO ONOHCKOBAHHS, C YKa3aHHEM OuepeXHOCTH PEKOMEHIYEMbX paGoT.

§ 401. OxoHuaTeJbHHIH OTYET O peaysbraTax OHOr€OXHMHYECKHX DaboOT AOJKEH
COJep3KATh OCHOBHLIE NIPAKTHUGCKHE H HAYUHO-METOAHYECKHe BBIBOALI C YKa3aHMeMm
BHA0B HCCJeJOBaHHBIX PacTeHHH H HMX Ha3BaHMil (PYCCKHX H JIATHHCKHX) M Xapak-
TEPHCTHKON ycnoBHil onpoGoBaHud. BoisiBneHHble GHOreOXHMHUECKHE OpeoOJsl pac-
CesHHA JOMKHLL ObITh OXapaKTepH3OBAHEI XOJHYECTBEHHO ¢ YyueToM OHOJIOrHue-
ckix GapbepoB KOHUEHTPalHH B PAaCTEHHAX BJEMEHTOB-HHAUKATOPOB, a TaKKe [0J-
JKHBl ObTh NPHBEAEHH PesyJbTaThl IMYOHHHOTO JIHTOXHMHHECKOTO H3YYeHHS STHX
0peosIOB H mocJeAylouleli npoBepkH ropHo-6yposrMu paGoramu. HauGosee moapoG-
HO JOJXHH OHiTh OCBell€Hbl LaHHbHE O COOTHOINGHHAX MEXAy COJepXaHHAMH
OCHOBHBIX 3JeMeHTOB-HHIHKATOPOB B PACTEHHAX H NO0YBAX HAJA DPAasMUHBIMH MHHe-
pajbHLIMA THNAMH JIHTOXHMHYECKHX OpeoJioB M B Das/HYHBIX I'eOXHMHYECKHX
Jappmadrax.

B cBA3H ¢ HeoGXOAMMOCTBIO COMPOBOXKIEHHS NPOH3BOJCTBEHHLIX OHOreOXHMH-
yeckHX palOT ONLITHO-METOJAHYECKHMH HCCJENOBAHHAMH AOJMKHEL ObITh NOAPOGHO
ONHcaHbl NpPOrpaMMa, pe3yJbTaTH, OCHOBHbE BLIBOALI H DPEKOMEHAALUHH OIBITHO-
METOAMYeCKHX paloT.
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§ 402, OxonuaTe/bHHA OTYET O pe3y/bTaTaX ATMOXHMHYECKHX paGOT AOJKeH
COJepHATE OCHOBHBIE NPAKTHYECKHE H HaYYyHO-METOAHUECKHEe BHIBOALI C YKa3aHueM
METOAHKH H TEeXHHKH NpOBefeHHs DaGoT. BhisiBIeHHble rasoBhle aHOMAJHH AOJIKHBI
ObITh OXapaKTepH30BaHbLl KOJHMYECTBEHHO, C YKa3aHHEM HTOrOB KOHTPOJbLHO-AETajiH-
3aIHOHHOIO ATMOXHMHYECKOTO ONMPOGOBAaHHA pPe3YJbTaTOB Ha3eMHBIX H IVIyOGHHHBIX
JHTOXHMHYECKHX TONCKOB H MOHCKOBO-pa3BeAOYHEIX O6YypoBHIX paboT ¢ HAHHBIMH
onpo0oBaHH4,

§ 403. K oryery o pe3yabTaTax reoxHMHuUeCKHX paGOT MNOMXKHHE GLITb NpHJIO-
KEHbI;

a) BeOMOCTb KOODAMIAT NYHKTOB TomorpadHUYecKoii CceTH TreOXMMHYECKHX
HIOHCKOB;

6) aKT O cAaue IO OMHCH Ha XpaHeHHe B apXHB TNePBHUHON JOKYMEHTALHH
napTHH H pabouyHX NOAMHHHHKOB rpadHyecKHx MaTepHaJOB;

B) CnpaBKa HaualbHHKA NAPTHH O MeECTe XDaHEHHs TFeOXHMHYeCKHX npol H
CHEKTPOrpamm;

I) KajacTp reoXHMHUYECKHX aloMaJHfi ¢ OTMCTKOl O mpexnonaraemofl HX mepc-
REeKTHBHOCTH,

§ 404. BeccpoynoMy XpaHCHHIO NOAJNEXKAT NOJEBbEe KHHXKKH TeOXMMHUECKHX
NOUCKOB H AOKYMeHTauuH BhpaGoTOK, JaGopaToplsle >XYDHAJIH aHajn3a, XMypHaJbl
CbEMKH H HMHTeDPIPETAUMH CIEKTPOrpaMM, TaGJHUEI CEKTPAaJbHHIX JHHHA W rpaayu-
pOBOYHHE TrpadkH, a TakxKe IONJAHMIETHHE KaPTH-PA3HOCKH CO SHAYAIKMHM LHb-
paMH coJepiKaHHil BCEX 3JEMEHTOB.

§ 405, Bce cnekTporpaMMsl reoXMMHUeCKHX npob (BKJIouas 9TaJOHHLIE NPOGH)
noAfexkatT OeccpoUHOMY XpaHEHHIO: B KPYIJOTOJHUHEIX SKCHEJHUHAX — Ha MeCTe
pa6oT, B CC30HHBLIX MAPTHAX —— B CIEUHAJLHOR CHNEKTPOTEKe NPOH3BOACTBEHHOrO
ob6nenuHenns (ynpaBJeHdas, Tpecta) AJs oGecneueHHs BO3MOXKHOCTH HX IOBTOPHO-
ro NPOCMOTPA, €CJIH STOr0 NMOTPe6GYIOT HOBHE IeO0JOrHuecKHe AaliLie.

§ 406. TTopauuuuku npo6 B 6yMaXHHIX KancyjJax HYMXHO yNakoBaTb B MOPSA-
Ke HOMepOB B MakeTsl HaM simukH no 200—300 wr. Ha xaxaom nakere (sumuxe)
clelyeT OTUETJHBO HANHCAThb HOMepa CcOJepXKallHXcs B HHX Tpol, HauMeHOBaHHe
9KCHEAHUMH, napTHH H roia pa6or. IIpo6ur cpaloT AJ XPaHeHHA: KPYIJIOrOJAHYHLIe
3KCHEJHIHY — B ClelHaJbHOe XpaHHJHMIEe Ha MecTe paGoOT, Ce30HHbIE MAPTHH ~
B XpaHHJHIE TNPOH3BOACTBEHHOro oO0bBeaAWHeHHs (ynpaBieHus, Tpecra). B xpauu-
Aumax npo6 HeoGXONMMO HMeThb JKYpHasiel yueTa mnpo6, B KOTOPHIX YKa3HBaIOT
HOMep TaKeTa, TOA, OpPraHn3alHfio, HoMepa NPo6 H HX HaHMeHOBaHHe,

BeccpounoMy xpanenuio! mognexar:

a) npoGbl, oTo6pandLie B npouecce paGor mMacurraba 1:50 000 u menbue;

6) npoGri, oToGpaHnne Mo 2—3 TPEACTABHTENBHLIM NPOGUIAM M3 NepCneKTHB-
HBIX JIHTOXHMHYECKHX aHOMaJHil;

B) npo6el pPyx M PYAOBMENLAIOMIHX TOPOL TO OAHOMY-ABYM ONOPHHIM pa3pe-
8aM B KayecTBe 3TAJNOHHLIX AJA H3YUCHHSI TEPBHUHBIX OPEOJIOB MECTOPOK ACHHS;

r) nmpofist conpskKeHHOro onpoBoBaHHsS KOPEHHBIX TOPOA M PHIXJLIX OTJIOMKEHHH,
BLIIOMHEHHOr0 C HeJbI0 HCC/e/0BaHHA CBsidefl NMEpPBHYHEIX H BTOPHYHHIX OpEOJOB
H pacuera BeJHUMH KosddHuUREHTa COOTBETCTBHA.

Mpo6s Gostee perTalbHEIX paGOT MO HCTEUEHHH NATH JleT MOryT OHTb YHHUTO-
3KElibl.

! Kax mokazanNa NPaKTHKa, MOCTOSHHBLII NpOTpecc B COBEPILISHCTBOBAHMH METOAOB aHaNH3a
TEOXHMHYECKHX MpOo6 M HHTEpnpeTalMH De3yJAbTaToB BbI3BIBAET 11€1ecO06pPa3HOCTL MEPHORHUECKOR
PEBH3UH MaTEPHAJIOB TeOXHMHYECKHX pafoT NMPOLIABIX JET.
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52 |Ten 1,0-10~7 = | 20-107° [2,0-107712,0.10~5(2,0-10 | ,0-10~2 | 15.10~°  0,-107° | 2,0-10°
53 ”e«'Ilep s’g.lg—s lgol(l,g.s 1’0'10: ]'0‘10_7 1-0~10—77 1,0-10~7[0,n-10~7| 10-10~7 | Her nammmx
ox e . 107 10— — g
510 5-10077 | 5.1077 | 5.107° | 5.10=° [2,2.10—*| 1,7.10™*] 1,2.10~*
54 | Keenon 34.1071° e ma 1
r HOpoOAH
5 | Llesnit 0.10~ 8.10—* 10— 4 .
56 | Bapas 20-107" | 38107 | 50.10~ [2,0.107|15-10— 7 L1107} n-10=° 150-10*] 0-107" | n-10~"
P 45-10~ 6,8+ 10 8,4-10 45. 10—2 2 s ~ ~
57 JlamTau 2’5 10__3 46 10__3 55 3 95 10 3 3,8 10 5 3,3-10 0,4.[0 5’8_10 2 n-10 3 10'10_3
. 0 510~ L 10™ 10— J10—3 - _ _ [
58 uepﬂﬁ 6,0 10-3 8,3 10—3 9.2 10_3 4'0 10_3 3'0 10_3 1,5 10 n-lO 5 9,2. 10 3 3,0' 10 3 n.10_4
59 10— 107 | 92.10=% 18,0-107°165-10°(48-10°| -107° 15,9-10~° {9,2.107% 1,2.10~°
[Tpaseonmy 5,7-10 79-10— 8,8-10 75-10~*|6,2-10~*] 4,6.10~* | 7-10~5 |5,6-10~* PS Enetiadii
60 |Heonmm 24.10—° | 3,3.10~" -3 —3 Y Dot 6-107"18,8-10— | 11.10
61 |[Ipomersni " "~ 38:107° [3,2.107%|2,7-107%[2,0-107%| n.107° |2,4.107%[3,7.107% 4,7.10—3
62 | Camapmil 6,5-10—° 9,0-10—* | 10 0.1_0—4 o—4 e T - - - -
., e 8,5-10 7,5-10 5,3-10"‘4 n-10~% |64-10—4 .10—3 4
23 Epponni ) 1.0-10: 1,4-10“: 1,6-10—* |1,4.10~* 1:2.10—4 0,8-10~4| n.10-5 l:o-lg‘* :'2ig"4 3'2:13_4
e; ga’m’“}““ 6,5:107% | 90.107 100-10~* |85.10~*|75-10~*|5,3-10~* | n.10~5 |6,4-10~* | 1,0-10~3| 1,310~
66 e LO-107 | e 1,6-10~* | 1,4-10~*| 1,2-107* | 0,8-10~* | n.10~5 |1,0-10—*} 1,610~ 0210~
66 |Hucnposud | 46-1070 1 &2-10, 7.2-10—% |6,1.10~4|5,2-10~*|3,8-10~*| n.10-5 |4,6-107*[7,22-10—4| 0,9-10~4
Tonsmui 1,3-10 1,8-10 20-10—* |1,8.10—4|1,5-10—%| 1,1.10=*| n.10-5 |1,2.10~* 20, 10— -0
68 |2p6uii 6-10—* 3,6-10—% — 4 4 _ ’ » 0,3-10
; 26-1 ) 4,0-10 3,2.10%128-10~%]2,1.10*| #.10~5|25.107%|4,0-10~*| 0,5-10—*
gg ;ymm 02.107) | 03-1070 | 031077 0310|0210~ | 0210~ | n-16-% (0,210~ 0;3-10~ | 04-10~*
— . . - - s i I 3
mpﬁm’x 2,6-10 3,6-10 4,0.]0 4 3,2.10 4 2,8-10 4 2,1.10 4 n.‘a_.s 2,6'10—4 4,0‘]0__4 0’5‘10__4
71 Jliotenuli 0,8. 10—4 1 ’_10—4 1.2 10,_4 10,_4 3.1 4 4 s 4
72 | Taguud o104 | 35104 | 3910~ 10-107#108-10~* |0,6.10~*| 105 J0,7-10~4 | L,2-1077] 0.2. 10~
73 TagrTtan 4 '10—4 35- 0_4 319']0— 3;2- 10'4 278‘10_ 2,2-10_4 0,5.]0"‘4 2’8,]0—4 3’9_10—4 0,3‘10—4
74 | Bomsdpan Lo-107 21107 25.10~* |1,8-10-%|1,2-10~%|0,5.107*]0,2-10—5}0,8-10~* | n-10=° | n.100
¢ 1,1.10 1,9-10 29.10—* |17.10-2|1,2-10~*[0,7.10~* |0,1.10*| 1,8- 10 *| 1,6-10~* 104
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Ia
» aruma - Her gannux - - 1,0-10—%}2,0-10—5 | Her zau- — -
HBEIX
79 |3ova0m 1,7.10~7 | 1,2.10~7 | 08.10~7 -7 =7
ol 2 ,8-10 1,2.10~7|28-10~7|36-10~7 | 6,0-10~7 21007 ) p1077 | n.10~7
g(l) ?B;;;a 46-1077 66-10~% | 67-10=° |6,7.1078|7,5-107°|6,5.10~°|6,4-10-%}6,6-10~° 7410~ £5.10~5
82 |Com 0.7-10 1810 | 23.10~ [15.107%[10-10~*|0,2.10~* 0,6 10— | 1.4-10~* 0. 10— n-10—8
83 Bucayr 09-107 16-10~° | 19-10-3 |15.10-%|1,2-10~°| 0610~ 0,1. 10~%(20-10~* | 7.10~%| 09-10
HeMy 08.10-5 | 10-10-5 | 10-10-5 |1,0-10-6|08-10~°|0,7.10~°|0,1-10~% | Her nan-| — -
84 |Ilonounit — - HEIX
85 |Acrar — - - - _ - - - - -
86 | Paznon HeT Rasumx
87 | Ppaunai — _ _ - 1 = 1 = | |
88 | Panui HetT AansamuXx
89 | AxraHufi — — _ _ —
T o _ - _ . _ — — —_— — —
g? HOI:)::KT" . 7,8-10 4 1,4-10 3 1,7.10 3 1,2.10 3 8,5,10 4 4,0.10‘—4 4'0.10-—7 1'2' 10—3 1,7.10-—4 1,7.10—4
P Hea o — - - — —  |10-10-*|1,0-10-7[3,7- 107 | 45107 | 2,2.10™*
92 |Ypau 15.10~% | 26-10~% | 30.107* [25.107%]20.-107%] — - —_ - -




NNPHJIO)KEHHE 3
CPEJHHUE COJMEP)KAHHUA XHMHYECKHX 3JIEMEHTOB B NOBEPXHOCTHBIX
N NMOJA3EMHBIX BOJAX

e BecoBbie DPOUEHTH Kosta- Becospie npouentn

2 | B | soremmme | o murocgepe | T2 s Tomenus
E|E | et | oo | hoemn | wpemonsore | Maghs
1| O] 88 47,2 1,82 - -

2| H 10,60 0,15 72,0 - -

3] cl 1,90 4,5-10~2 422 |1,2.10~%—~5,0.10—2 | Ho 16,0
4 | Na 1,06 2,64 0,40 | 7,0.10~% —2,3.10~* » 10,0
5 | Mg 0,13 210 |60:107%) 6,0.10~0 —6,6.1073 | » 05

6| S| 881072 | 50.10-2 176 | 37.10-%—1,7.102| » 15

7| Cal 40.10~2 36 ,1-1072[ 22,105 — 1,7.10~2 | » 02

8| K| 38.1072 260 |1,6:107%| 38.10~6 —34.10-3 | » O,

9 | Br| 65-107° | 16.10—* 40,5 - » 1,0.10—2
10| c| 301072 01 3,0107% ) 1 2.10=3 — 1,0.10=2 | » 1,6:107"
1n{ s 13102 4,0.10~2 3,0.10~2 2,3.10~¢ » 50.1073
12 | B| 46:107* | 39.10—* 1,53 - » 1,2.10—4
13 | si | 36.10~* 276 [13-107°| 48.10-8 —1,2.10~2 | » 5,010~
4| F| L4107% | 27,102 |52.107| 20.10~6 —g,0.10~5 | » 1,0-107°
15 | Al 1,0.107* 660 |L1.107°| 42.10~8 —1,7.103 | » L0-10~*
16 | N | 52107 | 10,102 |52.1073| 1,8.10~6 — 2,510~ | » 30-10~°
17 | Rb{ 20-107° | 34.10~2 |65.-10~* - -

18 | Li| L0-10™ | 65.10~% |1,5.107°| 82.10~6 —1,0.10~5 | » 1,0-107°
191 Pl 60.10° 8.10~% |75-107%| 88.10~7 —6,5.10=5 | » 3,0-107°
20 | Ba{ 50.107° | 50.10~2 |1,0.10~* - » 4,0.10-3
201 Y} 50107 | 30,005 | 1,7-107| 3810~ —1,3.10~7 | » 40:107
22 | Cuf 45 107° | 14.10~2 |45.10— P —21.10-¢|» 1,0-107
2 As| 14:107° | 50.00—1 |28.10-%] 2,0.10~7 — 9,3.10~5 —

2 | Fe | 1,1.107° 510 [22-1077| 1,0.107% — 4,6.107% | » 5,0-10~2
B | Zn| ,10-107° | 59.10-3 2,0-10—* ? —1,2-10—3 -

% | Mn| 55610077 | 9,0.10~2 |6,1.10~% 2,8.10=% —7,7-10=4 | » 5,0.10—"
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ITpononKenne npuaox. 3
S R L

-: Becorbie NpPOLEHTEH Kosdd- BecoRbl INPOLEHTH
N raacco- 5 Domsemtsix
27 |Pb | 45-1077 | 1,6.107% |3,0.10~" — -
28 | Sc { 4,0-1077 | 60.107° |6,7.102 - -
20| Sn | 301077 | 40.107® |80.10°5 - -
30 | Cs | 20.10°7 | 7,0.107% [3,0 107¢ - -
31 [Mo | 1,2.1077 | 3,0.107* [80.107° - -
32| U | 50-107% | 30.107% {30.10~* -~ -
33 |Ga | 601078 | 1,5-107% [38.10~5 - -
3 | Th| 50.107° | 80.107% {6,2.10~5 - -
35 | Ce | 4,0.1078 | 45.107% |g8,7.10~F - -
36 | Ni | 301078 | 80.107° [4,0.10-6 - -
37| V| 30107 | 15-107% |20.10~ - -
38| La| 301078 [ 1,8.107% [1,7 10~5 - -
39| 1 3.10—% 28102 {1,1.10~° - -
40 | He | 3,0.107% | 7,0.107° [43.1073 — -
41 |Ae | 25.107% | 1,0.107° |25 1072 6,0 1012 —6,5 108 -
42| B1 | 20.100% | 20.107° |[1,0.10~2 - -
43 |Co | 10.107% | 3,0.107% |3,8.10~° - -
44 | Se | 4,0.107° | 6,0.10* [6,7.10~C - -
45 [ Au | 6,0.10~1° | 5,0.10=7 |1,2.1073 {3,0 10~ — 1,0 10~° -
46 | Ra 1,6.10~15 _ _ _ —
47 | T | Mpucyrers. 0,6 ? — o 4,0 1071
48 | Cd » 5,0 10~° ? 5,4 10~°

Mpumewanna 1. CpeaHHe COREPKAHHA OTHENbHBIX XHMHYECKHX SJEMEHTOB B MOpCKofl
H OKeaHHYeCKOH BOfax NPHUBOAATCH 0 MacoHy. 2, To e, ais peuHblx Boj no B, W, Bepuan-
ckomy. 3. To e, AJAf MOA3EMHBIX MHHepanuaoBaHHbIX BoA no A, M. OBuHHHHKOBY, 4. Cpcanue
cojiepKaHua sneMeHTOB B autochepe no A, Il, Bunorpanosy.
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IIPHJIOKEHHE 4

CPEJAHHUA COCTAB 30J1b1 HA3EMHBIX PACTEHMH H KO3 GHLUEHTDI
BUOJIOrMYECKOTO NOIJIOMMEHHUSA (no A. K. Mepensmany)

Knapk Cpennuft cocras Kospduunent
Howmepa n/n DeMeHT nuTOChEpH SOJIBI HA3EMHLIX GHOMOr HYECKOTO
pactenuit NOrJIOWEeH HS

1 K peMuHlt 27,6 n o,n

2 Anomunult 8,80 0,n 0,0n

3 HKeneso 5,1 0,n—n (n<2) O.n

4 Kaneunit 3,60 n.10 (n<2) n

5 Harpuft 2,64 n n

6 Kannft 2,60 n.10 (n<3) n

7 Marnuit 2,10 n (n<d) n

8 Turan 9-1 lo——-? 0,0n 0.0n

9 Mapraien 8.10—2 n 102 O.n—n
10 Docihop 5-10—2 n (n<5) n-10
11 Cepa 5.10—2 n (n<b5) n-10
12 Bapuit 5.10—2 0,0n 0.1
13 Xuop 4,5.10—2 n(n < 5) 710
14 Crpouumft 2.10—2 0,0n n
15 PyGanuit 2.10—2 a-10—3 O.n
16 $rop 2,7 10—2 0,0n 0,n
17 Xpom 2.10—2 n-10—4 0,0n
i8 Uuproruft 2.10—2 n-10—4 0,007
19 Banaanft ]'5_10—"2 n]Q""‘s 0,n
20 Meab 7.10—3 n.10—3 0,n~—n
o1 Hukeas 8.10—3 n-10—3 (n¢5) 0,n—n
29 Jurut 6,5 10—3 n-10—4 0,0n
23 LLunk 5.10—3 7103 (n<5) n
2 Onoso 4.10—3 n-10—4 0,0n
25 Ko6abr 3.10—3 n-10—4 0.n—n
2 Hox 2,8.10—3 n.10—4 0,n—n
27 JlanTan 1,8.10—3 n-10—2 0,0n
28 Csunen, 1.6.10—3 n-10—4 (n<5) 0,0n
20 Huobnft 1.10~3 n 105 0,00n
30 TCepmanuft 7.10~4 n 10—3 0,0n
31 Llesnd 7.10—4 n 104 0.n
39 Cranantt 6-10—4 n-10—56 0,00n
33 Mbrunsg 5.10—4 n-10—4 n—0,n
34 Taduuit 3,2.10~4 n-10—7 0,001
35 Bop 3.10—4 0,0n—0,00n n
36 Moanubnen 3. 104 n 10—4 (n=>5) n—0,n
37 Ypan 3.10—4 n 10—° 0,0n
38 TauTan 2.10—4 n-10—7 0,00n
39 Bonadpam 1. 10—4 n 10— 0,00n
40 Cenen 8- 10=5 a- 10*“% <n
41 PTYTb 7.10—6 n-10-8 0,n
42 Ocmuit 5.10—6 a-10—8 0,00n
43 TMaanaguit 1.10—0 n-10—8 0,00n
44 [lnatuna 5.10~7 n 10—10 0,00n
45 Pyrenuft 5.10—7 n-10—9 0,008
46 Ponuft 1.10—~7 n-10—9 0,00n
47 Peunlt 1. 10~7 n-10—10 0,00n
48 Papuit i.10—10 a-10—11 0,n
49 Vpuguf 1. 107 n-10—10 0,001
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IIPHJIOKEHHE 5

KOHTPACTHOCTb MMTPALIMOHHON CIMOCOBHOCTH 3JIEMEHTOB B OKHCJIMTEJIbHOM
K PE3KO BOCCTAHOBMTEJIbHO¥W OBCTAHOBKAX 30HbI TMNEPTEHE3A (no A. H. [Mepensmany)

Ok ucsiuTeIbHas 06CTaHOBKA Kourpactaocth Pe3ko BOCCTaHOBHTeAbHaR OGCTaHOBKA
MHT DAl HOHHOH
Ho%;lge::;ﬁ%ﬁ Kos(@HUHEHT BONHOA MHTpalHH CNOCOGHOCTE Koadduunuenr pofsod murpanun
MHFpALLEH oo oo T oo | ot | oo Jocor | caacan | cunemen | 1000 | 100 w | 1 | o1 | oo |oo0r
Ouens  CHAB- Cl, I, Cl, Br, 1 Cg 1
Has Br, S D EE———— T
Ca, Mg, Na, F, Ca, Mg, Na, F, Sr Ca, Mg,
CuJabHas aSngZn, Y -2 Mg, Ma, B o Na F
' Zn, U
-
Cpennsia Co, Si, P, Si, P, K Si, P, K
Cu, Ni, Mn, « —
K Cu, Ni, Co
Cnrabas u Fe, Al, Ti, b Al, Ti, Sc_.
odenb cJaabas O, Th, Zr, O, Cu, Ni,
Hf, Nb, Ta, Co, Mo, TR,
Ru, Rb, Zr, Hf, Nb,
Pd, Os, Pt,| Al Ti, Zr, Hf, Ta, Ru, Rh,
Sn Nb, Fa, Pt Pd, Os, Zn,
— U, Pt
TR, Sn




= NMPHJIOXEHHE. 6
e KOHI EHTPALIUS 3JIEMEHTOB HA TEOXHMHYECKHX BAPBEPAX
DusuKo- CocTap BOJ, NOCTYNAIOIUX K FeOXUMHKIeCKOMY ©6aprepy
XHMHu4eCcKue
YCNOBHS
ogg-c{:ggg}u: Kurcnopoanme Boxm TneeBnie BORH CepoBOOpOAH bIE BOAH
HOBHTENILEEBIC
09
[Mlenoamo- |I. Cwmp-|II. Kuc- (111, Heii-{IV. Caip-| V. Cuan-| VI. Kuc-{VIL. Hei-{ VIII. {IX.Cmm-|Z § |[XI. Heir-| XIIL
KHCJOTHBE | HOKHC- | Jne H | Tpaib- | Homenou-| HoKuc- | Jabie H | Tpanbhbie| CuybHo- | HokHe- |£1\S tpans- | CuabHo-
JIHe caabo- BEe U | BHE (CO- Jible cinabo- | d caabo- | medou- Japie S o| HEEH IieJsoy-
Kucase | caalo- | Aobhie) KECAbe | uenou- | Hele (co- - < 3| cnaGo- | Hbe (co-
IHeJIOYHEIe HBle NOBLIE) " = S|menounsie| posbe)
I'panynm pH| <3 3—6,5 ‘| 65—85 >85 <3 3—65 | 66—85] >85 <3 1365 65—85] >85
B 30HE THIep-
renesa
DiieMeHTH Na, K, Rb, Cs, N, Cl, Br, I
flo/IBHK HEE
B BOJax
Joboro
cocTaea .
2| Kucio- | Al A2 A3 A4 A5 A6 A7 A8 A9 |aw| an A12
s | ponmsi Fe |Fe, Mn,| Mn - Fe |Fe, Mn, |{(Fe), Mn,| (Mn) IS, Se(Fe)| S, Se| S, Se | S, Se
ol A Co Co Co
¢ ICymnr-| Bl B2 B3 B4 B5 B6 B7 B8 B9 | BI0O| BII B2
(e 1 cu, | T Mo, | 71, Cr, | Cu, A, | TL Pb, | T Fe, [ TL Fe, | T, Cu,
% | posomo- | Hg, Pb, | Co, Ni, | Mo, U, | Zn, Cr, | Cd, Bi, | Co, Ni, | Co, Ni, | Zn, C4,
©| pomnmit | Cd, Bi, | Cu, Zn, | Se, Re, | Mo, U, Sn Pb, Cu, | Cu, Zn, |Hg, Mn,
¢ |u np.) B| Sn, As, | Pb, Cd, \' V, As Zn, Cd, | Cd, Hg, | (Fe, Co,
5 Sb, Mo, | Hg, Sn, Hg, U [(Mo), (U){ Ni, U)
> W, U [Sr, Mo, U
o) ra ¢ Cl C2 Cc3 C4 CH C6 Cc? Cc8 C9 C10 cl Ci2
e e%}suu Cu, U, | Cu, U, | Cu, Cr |[Cu, Ag, | Cu, U, | Cu, U, [ Mo, U | Mo, U — _— i —
& Mo Mo U, Mo, | Cr, Mo, | Mo Mo
= Re, Se, | U, Re,
Y Se, V,
As
[fienon- Dl D2 D3 D4 D5 D6 D7 D8 D9 Di0 D11 DI2
Hloﬁ g Mg, Ca’ Mg: Ca: - - Mg’ Ca’ Mg’ Ca, Mg, Ca: —— Mg, Ca, Mg, hand —_—
Sr, Ba, Sr, Ba, Sr, Ba, Sl‘, Ba, Sr, Ba, Sr, Ba, y
Ra, M[]_, Ra, CO, Ra, Mn, Ras Mn) Zn, Cd, Ra, Mn, Sr,
(3] Fe, CO, Ni. Cu, Fe’ Q), Fe', CO, Mn, CO, Fe, Co’ Ba
& Ni, Cu, | Zn, Pb, Ni, Cu, | Ni, Cu, | Ni Ni, Zn,
a Zn, Pb’ Cd: Hg1 Zl’l, pb? Zn’ Pb’ pb, Cd,
S Cd, Hg, | Be, (U) Cd, Hg, | Cd, Hg, Be, Al
o Be, Al Be, Al, | Be, Al Ga, Y,
5 Ga, Y, Ga, Y, | Ga Y, TR, Cr,
§ TR’ Cr, TR, CT, TR} Cr; p, AS
e P, As, P, As, | P, As,
= U w {8
=
S
& Ei2
Kucanifi El E2 E3 E4 E5 E6 E7 E8 E9 E10] Ell
3 E - - Si, Mo | _(Cu), - - Si, Mo | (Cu), —_— Si, Ge | Be, Al,
= (Zn)l Ag’ (Zn), Be, — Ga’ se!
e Be, Al I, Ga, Y_v TR,
Gav SC, SC, Y Sl’ Ge,
Y, TR, TR, Si, Zr, (Ti)
Si, (Ge), Zr, (Ti),
Zr, (Ti), Mo
Mo, Cr,
A
5




'é IMpononxkenne NprRAOK. 6
F— COCTaB BOA, NOCTYMAIOMAX K FEOXHMAYECKOMY Gapbepy
XAMHAYECKHE
ycaoBHst
g:-gggggg: Kacnoponuee sonm Faeesse soan CepoBONOpPONHEE BOAK
BHTEJIbHbIE
Ucnapu- F1 F2 F3 F4 F5 F6 F7 F8 F9 Fi0 F11 F12
remuniii | Na, K, — Li, Na, K{ Li, Na, {Na, K, Rb, —_ Li, Na, | Lj, Na, | Li, Na,{ — | Li, Na, | Li, Na,
Rb, TI, Rb, T, | K, Rb, | Ti, Cl, K, Rb, | K, Pb, | K, Rb, K, Rb, | K, RbD,
Cl, Mg, N, B, F TI, N, B,| Mg, Ca, TL, N, B| TI, N, | F, Cl, F, Cl, |N, B, F,
Ca, Sr, Cl, Br, | F, Cl, [Sr, S, Mn, Cl, Br, I, B, F, Br, I, Br, I, Cl Br,
S, Mn, Fe, Mg, Ca, iBr, I, Cu,| Fe, Co, Mg, Ca, | Cl, Br, Mg, Ca, Mg, Ca, 1
Co, Ni, Sr, S, Zn,| Zn, Mo, | Ni, Cu, Sr, S, Zn I, in Sr, S Sr, S
« Cu, Zn, Mo, U, |U, Se, V| Zn, Pb,
= Pb, Cd, V, Se Cd, Al,
A Al, Mo, Mo, U
8 U
E| Copbur- | Gl G2 G3 G4 G5 a6 a7 G8 G |alo| au | a2
§onm>m G Al,Sc,Ga,Si, Ba, Zn,|Li, Na, K [Li, Na, K,] Al, Sc, | Si, Ba, | Li, Na, | Li, Na, | Al, Sc, |Sr,Ba,| Li, Na, | Li, Na,
= -Si, Ge, | Cd, N1, | Rb, Cs, | Rb, Cs, | Ga, Si, Zn, Cd, | K, Rb, | K, Rb, | Ga, Si, | (Cl, [K,RDb,Cs,| K, Rb,
g P,V. | Co, Pb, | Tl, Zn, | T, (C, |Ge, P, V,| Ni, Oo, Cs, TI, | Cs, Tl, Ge, P, | Br,1, (Cl, Br, | Cs (Cl,
= As Cu,U,Cl (Cl, Br, 1,|Br, 1, B, As |[Pb,Cu, U J Zn, (Cl (Cl, V, As | F, B 1, F, B,Br, I, F,
3 Br, I,FF,B,S,P,FSPV Cl, Br, 1 Br,I,F i, B, F, S, P) S, P B, P)
= S, P.V,| V, Mo, | Mo, As) F, S,P, S, P) S, P)
8 Mo, As ) Fe Mn
=
154
Tepwmo- H1 H2 H3 H4 HS H6 H7 H8 H9 H10 HIl HI12
AuHAMEA- — Mg, Ca, (Ll), Mg,|Zn, (Cu), —_ Mg, Ca, | (Li), Mg |Zn, (Cu), —_ Mg, | Mg, Ca, —
yeckrl H Sr, Ba, | Co, Sr, (8)} Sr, Ba, | Ca, Sr, (9)] Ca, | Sr, Ba
Mn, Zn, Ba, Zn, Mn, Zn, | Ba, Zn, Sr,
Pb, Co, Pb Pb, Co, | Pb, Mn Ba
Ni Ni, Fe




ITIPHJIO)KEHHE 7

PAJbI 30HAJNBHOCTH SNIEMEHTOB-HHIUKATOPOB PA3JIHUHbBIX
O COCTABY PYNHBIX MECTOPO)XIEHUA

Tun mecTopompenun l

P#aa 30HaNbHOCTH OCHOBHLIX 3/IEMEHTOB-HEAHKATOPOB

MenHo-HiKeeBHE
KOJIbCKOTO pafioHa
HOpPHABCKOrO paifioHa

PenkomeranipHble  nerMaTHTLI
Boasdpamosnie
CKADHOBO-111€eJHTOBLIE
rpeH3aeHOBHIC

KBapu-riofHepHTOnLIE
KBapl{-1ee HTOB ble
OnosopyAnLe
KBapl-KaCCHTEPHTOBLIC
CyNbHULHO-KACCHTEPHTOBBIE
Mennokosuenannsle
TlonuMerannnueck ue
CKapHOBLIC

K HJIbHBIE

3onoTopyAHLie
BLICOKOTEMAepaTypHble

cpenHeTeMnepaTypHble
HH3KOTeMIeparypHhble
Meanonopduposnle

Meznnpie (KuJibHbE)

Ypanosbie  (HacTypaH-cyJb-
tiaHolt hopmaunu)

CrparudopMHble  CBHHIOBO-
LM HKOBBI®

Pryrible

CypbMAHO-pTYTHIE

Obo6menynft paa:

Mpuemevanusml,

Co—Ni~Cu—Zn—Pb—(Ag, Ba)
Co—Ni—Cu—(Ag, Mo)—Ba—Pb—(Ti, Sn, Zr)
W~-Nb—Na-—-Sn—Cs—Rh—Li—As

W-~Ba~—Sn—(Bi, Mo)—Zn—(Pb, Ag)
Be—Sn—Bi~W~—(Zn, Pb, Cu)
Bi—(Sn, Be)=—ComW-—2Zn

(W, Mo, Bi)—Be—Sn—Ag

(As, Be, W)—B—Sn—Cu—(Zn, Ag, Pb)

(W, Mo, As, Co)~—(Zn, Cu)—(Zn, Ag, Ph)
Mo—Co~—As?—Cu—7Zn—Pb—Ag-—Asl—Ba
Sr—(W, Mo)—Co—Bi— Cu~Zn—Pb—Ag~(Sb,
As)—Ba—1

W—As2~Sn—Co—Bi—C—Zn—Ph=Ag—Ast—
—Ba—I

(Be, W, Au, As? Ni, Co)~Cu—Zn~—(Pb, Ag, As},
—Sb)
(Co, W, Be)—Bi—(Sn, Mo)—Cu—Au~—Zn—Pb—

—(Ag, As, Sb
i Zn)—Pb—Au—Ag—(As,

)
Sn)—Mo—(Cu,
g
(B, W, Co, Sn)—(Mo, Cu)—Bi—Au—(Zn, Ph, Ag)—
Sb—As—Ba—I
Ni—Co—Bi—Cu—(Sn, Ag)—Zn—Pb—Ag—Ba~—I
Mo*—Cu—Zn—Pb—Ag

Be—Ni—Co—Zn—Pb~Ag—Cu-—As—~Ba

(Bi, Mo)—Cu—Zn—Pb—Ag—(Hg, As, Sb)

(Ni, Co, W)—Mo—Cu—Zn—Pb—Sn—Ag—(Sh,
As)—Hg

W!l—Be—Ast—Sn~—U-—~Mo-—Co~Ni~-Bje W2

—Cul—Au~Zn-Pb—Ag—Cd—Cu2~Hg- Ag?—Sb—

—Ba—1

BaapMOOTHOIIEHHS 3JIeMEHTOB, SaKJIOHEHHBX B CKOOKH, & DALY He

yeranosnensl. 2. Ha MecTopoxzenusx, OTMEYEHHBIX SBESKOYKON, H3YUeHB OpeOssl OrpasyiyeHHore

Kpyra »/JeMeHTOB-MHAKHKATOPOB.

NMONEPEYHAS 30HAJIbHOCTbH NEPBHYHbLIX OPEOJIOB

TPHIIO)KEHHE 8

Tun mecTopoxpenuil

Paam nonepeyHoll 3opasbHOCTH

CBHHEUOBO-LHHKOBHE B CKAPHAX
CBRHIOBO-UHHKOBLI & XK HJIbHbie
JlleenutoBoie B CKapha X
Kpapu-sonoropynm we
Meanonopduposnie
MeHo-MOJHUO6 feHOB bie
MenHo-BUCMYTOBRI€
Cynbdpuno- gaccurepurtonnie
Kpapl-KaccureputoBbie

Y paHosnie

Pryrtanic

CTpaTH(OPH bie CBHIILOBO-IHHKOBhAIE

6*

Zne=PberAgun Agem Clim=Sh
Pb—BawZn—Ag—Cu~As—-Co

W e MO=Cu— Ba—Zn—Pb

AyeeAg=B i~eAg-~PbeuSbeCy—Be-—=Mo—Co—Zn
Au—Cuie-MO~Ag—AswSb

Cu—Mo~Z n—Pb=ComN i ~Sn—BewWerBl=As--Ba—Ag
Cu~~B j—~Pb—~Ag—As—Ba—Zn—Co
Sne=Cu——Ag—Zit=—Pb—As—W

As—W aw AGm=S n—Cu—2 n—Pb
Ue=Mo~—~Pb—Cu=—Z n——A}
Hg-—As—Ba—Cu—Pb—Zu—Ni—Ag—Co
Ag—Pb—Cu—As—~Ba—Co~—Zn—N|
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PA3JIEJIEHUE THIIOB PYJA MO NPHMEHHUMOCTH

Beckma Gnaronpusitume

BHOTEOXUMHNY ECKOT'0O METOJA TOHUCKOB

NIPUJIOKEHHE 9

Baaro
Yueno
usyuen-
HBIX ) -

Taow  munepannsannn pya- H‘,’,ﬂf,,“{ﬁ*,‘g;’,,, Tanb  munepanusanny
HbX
Tes

Monubaenvropas (¢ 80- | >50 Moanbaes Monn6pennroBas (da
HaMH OKHCJEHus) PaHHHX CTagusAX OKHCJHe-

HHs)

Cyavpunnas (n2 pansnx | 6 Cpunen,  nuuk,| Ksapu-mongennToBas
CTAJAHAX OKHC/IEHHS) Melp, cepebpo

Konuenanho-nosiumeran- 7 Ceunen, cepe6po| Bompdppamuronas, rio6-
Auyeckas (C  KeNe3HLHIMH HepHTOBaf, meeauToBas
wAgIaMm)

[Moanmeranauyeckan 8| >10 Ceunen, LHHK Kovuena HHO -noAHMeTal-
H3BECTHAKAX JHyeckasn (¢ KeJesHRMH

WAAnaMH)

3onoro-cyasduanas (€| 10 3onoTo [oaumerannuueckas B
JZHCHEPCHBIM 30J10TOM) H3BeCTHAKAX

Bonoruaa B rMHAX (Kypa- 3 3ono010 [Monumeraiyinueckas B
HaXcKui ) CHJIMKATHBIX TOpOAAX

TennsunoBas, reittreas- | 10 Bepnaanit 3onoro-typmanntoBan
BHHOBAY (C AncmepCHLIM 30710TOM)

Boparosas, gatongro- | 20 Bop Ksapu-sonotopyanas (c
Bas JLHCTIEPCHEIM  80J10TOM)

YpatoBas (¢ ypasoBbs | >50 Papuit Qenaknropas, Geprpan-
MH C/NIOAKAMH B YepHIMH H Auropas, GepHAnoBas
cOpGHPOBaHHBIMH (OpMaMH Ypaunrtosas, cMOJKOBas
Yypahna B FJMHaX)

Pasnuynpie  munepans- Monubzen, cpu- Pasanunne  munepaib-
HE€ THIB, CONPOBOXAAIO- Hell, LHHK, MeJb,| HEle THIBL, CONPOBOXKAAIO-
nuecs KOHTPACTHBIMH cepebpo # zap. muecA MaJOKOHTPACTHEIMH
THAPOXHMHYCCKHMH  Opeo- THAPOXHMHUECKHMH  Opeo-
Jamy * JMaME

* Mo psHnbIM O 3HAYATENLHON HHTEHCHBHOCTH MOIVIOMEHHS PACTEHHSAMH DYAHbLIX S/eMEHTOR
** [10 RBHHBLIM O PAcTBODHMOCTH § yGTOAYHBOCTH MHHEDANIOB B SOHE runeprenesa.
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NPUATHBIE Henpuroausie (6HOreoxuMu4eckne aHOMAaJIMH OTCYTCTBYIOT)
Uucao Hucao
usyven- nay- .
HBIX 2neMeHTh- T Hens SaemMenThr
pyn- HHARKATOD bt HITH MHREPaJnsalnu Hunlx HHARKATOP B
139 9 PYA-
Ten HBIX
Tea
4 Monubnen 3osorast (¢ KPYNHBM 80- 1 304070
JIOTOM B POCCHINAX)
8 MonuGaen Bepunnosas (¢ gpymmo- | 3 Bepannui
KpHcTajinueckiM  Gepui-
JIoM)
>20 Boabdpam Typmanuuosas >20| Bop
4 Crunen, cepebpo BosnsppamutoBas 4 Bosnbdpam
3 Ceunen, nmEBHR KHHnoBapHas, KaccHuTe PryTs, 0N0BO, TH-
pHTOBas, HWILMEHHT-IHPKO- Tad, WHPKOHHH, TO-
HOBas, MOHAIHTOBaf, puii, Bo/ibdpam, naa-
8 CauHen, wBuK BOJL(PAMETOBAs, TJaTH- THHA H Ap.
HOBafl W AP. B pocCHINAX,
He CONPOBOXK K AI0MHeCH
3 3os0t0 THAPOXUMHYECKHMH OpEo-
Jamn **
6 3ouq010
>20 Bepnanmnii
6 Paanit
MonubGpen, cBu-
Hel,, IHHK, cepebGpo,
pPTYTH B Ap.

B3 BOAHHIX PACTEOPOB M MAJOMHCAEHHBIM (AK TMHECKUM AAHHBIM,
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IIPHJIOXEHHE 10
3HAYEHHS PACTHTEJIbHO-TIOYBEHHBIX KO3®®HIIHEHTOB (PNK) AJIS1 PA3JIMYHBIX MHHEPAJIBHBIX ¢0PM

HEKOTOPBIX PYAHBIX 3JIEMEHTOB (MO AAHHBIM U3YUYEHUSI BE3BAPBEPHbBIX
M NPAKTHYECKH BE3BAPBEPHBIX PACTEHHA)

IpuGanxkennne sgawenuss PIIK

Sneweats 100 ‘ 10 [ 1,0 0,1 0,01 0,001
Llunk Coanepur, cyae- | Cpanepur, Hemuse- | CopGupoBaHHble Truj-
daTsl padbHble  (OpDMHI |  DOOKHCJIaMH XKesle3a
(HM-dpopmei) tdopmer  (Fe-popmer)
Jlurai BonopactBopumute | Jlenugonut, Li-myc- | Jlenunonnr, am6nuro-
COeJHHEHHS KOBHT HHUT, MOHTeOpasHr,
HM-¢opmbr
Mem Cynbpara Xaapkonupur, terpa- | HM- n Fe-popmu npu | Fe-gopun, &kpyn-
SIPHT,  KOBEJIHH, pH nous > 6,5 HHle BHIeJeHHS
HM-dopmut npH MajaxHTa
pH nous < 5,5
Bop Bogopacteops- YrAeKCHT-AaTOJHT, AmapnTt, KaH6ypur | AKCHEHT Typmanus, aiomop-
Mbe Gopats HM-¢opmu THEPHT
Monn6aen BogopacTeopumbie | [ToBesut, By/bdeHut,] Moau6aur Menkovemyfiuateiil | Kpynure Bhigene-
. COeJHHEeHHS gefiperur, Fe-gopmbl MOJTHOJEHHT HHAs1 MONEOAennATa
Pannis YpaHoBHe uephH, cop-| Jducnepcare ypano- [ Fe-GopMu, ypano- | Ypanaunr, Moma-
6HpoBaHHHE (OPMbI BbIE CMOJIKH H CJIOA- BHE CMOJIKH LUAT, THTaHATH
B ranuax, HM-gop-| xu, HM-popmu ypasa
MHI
Ceunen Uepyccur, anraesnt | HM-jopmu, Fe-popmer | MenxkokpreTannn- | KpynHue Bhpele-
9eCKHH TaJIeHHT HHS TaJleHHTa
Boabdpam 3efiperur  (Moau6po- | 3efiperut, pBropuunse | Boasdpamur, rio6- | leesur Kpynuue
meeJiHT) muHepanbl, HM-gop-{ mepur BBUIEJICHHS
MBI BoJb(paMATa
Onoro Iacnepcrnift Kaccure- | KBapn-cyasduanas Ksapu-kaccurepu- | Kpynnsle BHeNeHHS KacCHTEpHTA
HT B cyJAbhHiax, | MHHepaNH3AUH:, TOBas MHHepaJu- B KBapue
M-topmut HM-¢opmu sanus
3omnoto Iucnepcubie dopMbl B MMHHAX H cyiabdriax,| Meakoe caMopon- | Cpexnee 3sos0t0 KpynHoe
Fe-¢gopmu, HM-gopmut HOE 30JI0TO 30JI0TO
Bepuaani TenpBuH, rewrrenb- | Penakut, Geprpan-| Beprm, kpynuwe | Kpynuee
BHH, denakur, Gep- zur, HM-popmbt | BEUIeneHns ¢eHa-| BHAENeHHS
tpanant, HM-topmbi] KHTa 6epuiia



30JIbHOCTb CYXOr0 BEIMECTBA HA3EMHBIX PACTEHHNA

TNPHJIOXXEHHE 11

ConepiKaHne 80Jb B CYXOM
pemecrse, %

B noobnexT —
Mpepenn: )
nsMenenun Cpeanee

Jpepecuna nepesbeB ¢ HH3KOA soapnocTbIO (MHCTBeH- | 0,12—0,35 0,2
HHIa, COCHa, Keip)

JlpeBecnHa fepeBbeB ¢ BHICOKOH 30/IbHOCTHIO (OCHHA, HBA): 0,7—1,4 1,0
KOpka Gepesn

2—8-nerune cTe6AH M BETBH KycTapHHKOBHX pacTeHHI: 1,0—2,6 1,6
KOPKa COCHbl H Kexpa

2—8-nerHHe uacTH BerBefl JApEBECHBIX pacTeHAN; KOpKa 0,8—3,6 2,0
JIMCTBEHHHIUBI

Cevena 3epHOBBHIX H Mac/MYHBIX KyJAbTyp (MWeHHNA, 1,5—4,0 2,3
POXb, fAiuMeHb, OBeC, KyKypysa, rpeunxa, MNOACO/Hey-
HHK, XJ/IOMYaTHHK)

1—2-nerHHe noGern gpeBeCHBIX H KyGTapHUKOBBIX pacte- 1,7—3,8 25
Huit

KpynHele KOpHH JpeBecHHIX, KyGTapHHKOBHIX H TpaBf- 1,2—5,0 25
HHCTHIX pacTeHHi

MuoronetHsia XBOS ApeBeCHHIX H KyCTapHHKOBLIX pacTe- 2,0—4,3 3,0
Hul

Cemena 60GOBBIX 2,5—4,6 34

Kopka ocunbt 3,4—5,7 4,0

JlycTbs KycTapHHKOBEIX pacTeHufl, XBOS JHCTBEHHHIH 3,7—6,5 5,0

BeneHble MOGern ApeBecHHIX pacTeHHI 4,8—11 6,0

Menkue KOpHM JpeBecHEIX, KyCTapHHKOBHIX WU TpaBsi- 3,6—10 6,0
HHCTHIX pacTeHHi

JlBcTbsl KpeBecHBIX pacTeHHil 412 7,0

Hasemuble uacTH TPaBSIHHGTHIX DACTEHH ¢ HOpPMaJbHOM G—12 8,0
8OJILHOCTbIO

HasemHble yacTH TpaBfAHHCTHIX pacTeHHH G MOBBILIEH- 10-17 13
HOW 30J1BHOCTBIO

Pacrenns o BHICOKOM gO/MILHOCTBIO (CyXHe H MOJNycyXHe 15—25 20
COJISIHKH, JIHGThS CaXapHON CBeKJEl, JHCThbS XJornyar-
HHKa, KpanuBa, s0elleK, XBOUIH H Jp.)

TpaBsnkcTHe pacTeHHA ¢ BechbMa BHICOKOM S0/bHOCTBIO 2550 35

(POCTKM GaxapHO# CBeKJIH, capcasal, MACHCThIE COJIAH-
KH, GHIOpIyH, NHCTOBbe CyKKYJEHTHl H Ap.)
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IPHJOXEHHE 12

NOAPA3JEJEHUE PACTEHKUN HA rPyNnnspt [0 FIYBUMHE NPOHUKHOBEHUA KOPHEBbLIX CHCTEM

C Hersy50KOIIPOHHK 2 10 AMH
«opHamu (0,2—1.0 M)

Co C¢peRHaMH myﬁlxn%uu KOpHEBBIX CHCTEM
(15 »)

C rityGOKONMPOHUKA OIMIHMH
KopHAMH (5—20 M)

C BeceMa raIy60KONPOHRKAIOUAME KOp-
usiMe (2070 ™)

OnHoMleTEAe  3N13KH, (He
HIOXa, JAacTOBeHb, 3Melba-
peiic, HHTEJHCTHHK, BeCeH-
He-leTHHe 3¢emepn Cpex-
Held AsHH

[InonoBHe ®  grojmsbie
KYCTapHHKH H  JepeBbs
ceBepHO# 30HH (b, Kejp,
NMHXTa, JUCTBEHHHNA, 6pyCc-
HHMKa, 4epHHKa, rosybHKa,
OaryJbAHK 6 ONOTHEI), MXH
MEp3JIOTHO-TAEXKHOH  30HBI

Poxb, nineHHNa, FYMEHb, OBEC, KyKy-
py3a, BHKa, JIONHH, KJepep, JIONepHA,
CBEKJa, 0BOLIH, THKBa, aply3, MoOJAO-
qal, IOHHHK, cTe/llepa, BacHJHCTHHK,
Jecnenefia, cocclopes, Jangarka, Ko-
XHsl, aciparainl, COJNAHKH, [OJIBIHH,
KOBENIb, OBCSIHHHIA, 9HH, KHIK H ApYy-
FHE TPaBSIHHCTHIE pacTeHHs

Kenp, nHxra, ens, MOXKeBeIbHHK,
NHCTBEHEHNA, Oepesa, HBa, epHMK,
POROJEHAPOH, CMOPOAMHA, MANHHA, XKH-

MOJOCTb, TABOJIFa, OCOKa, HBaH-4aif
MEpP3JOTHO-TACXKHOH 30HB
epesa, OCHHAa, OJbXa, aKanus, To-

nolb, KJeH, fiCeHb, Ay0, GOAPHIIHHK,
KHSHABHHK, Oyk, B3, HBa, AG/OHA,
rpyina, cocHa, NCeBJOTCYFa, eJb, JIHCT-
BeHHHNA, XHMOJOCTb, JCHHHA, BEpeck,
[UMNOBHHK, KaparaHa, KypHJILCKHE uald,
IJOJoBHE M STOJHBIC JlepeBhf H KyC-

TapHHKH cpefiHedl 30HH

MNoawmn, actparads, Je-

Gega, monepHa, O60A%K,
KyKypy3a, XJIONYaTHHK,

¢peatopurst Cperelr Aann

CocHa, MOMXIKeBeJILHHK,
1y6, 6yK, ficCeHb, Bf3, JOX,
TOII0JIb, GEpecT, TaMapHKC,
akagHs, amopta, sdexpa,
cakcays, BepOMOXea KO-
Jiouka, medepins, u6j0-
HH, IUIOAOBBIE H ATORHHE
HepeBed M KYCTAapDHHKH
I0KHOH 30HH

Kpunromepua smomckas (70 m)—
Snouus; axauna (68 M) — nycremsa
10ro-3anazgtofi AQpHKH; MOXKeBellb-
HHK oOfHoceMstHHEH (61 M) —naarto-
Konopano (CHIA); tamaprck (30 M);
cakcayJ gepHBfl (37 M); BepGJoKbs
komouka (40 M); MoJdbHBL MecuaHas
(25 M) — Cpensas Asus; ropuak po-
30BHil (36 M) — YKpaMHa, cocHa
(25 M), moMKeBeNBHHK (25 M) —
nycremn CHIA; JeGena (20 M) —
naaro Kosnopazo (CLIA)
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NP BUMOTEOXMMHYECKHX MOMCKAX B CUBHPH

IIPHJIO)KEHHE 13
MMOHCKOBLIE XAPAKTEPUCTHKH BHOOBBEKTOB, PEKOMEHAYEMBIX AJIS1 HCMOJIb30BAHHS

XHMHYeCKHe 3JeMEHTH PasAuYHON NOHCKOBOH mHDOPMAaTHBHOCTH

B roOGBEXT Koa“?f(%m:ﬂ:;)e_ gggga)xampm Kaqecﬂ(zf(ﬂ{(nf__esu:%rg;amu H;Hﬂgxa,g:;xpn:e He g:m::;nmu
Kopxa Gepess Gopogas- | Na, Rb, Cu, Ag, Au, Be, Na, Li, Rb, Cs, Ag, Ba,
qaTofi B WJIOCKOJHCTHOM Sr, Ba, Ra, Zn, Cd, Hg, B, | S, Y, Yb, La, Ga, Ti, Zr,
Tl, Pb, As, Sb, Bi, W, F, Fe | Ge, Sn, V, Nb, Cr, Mo, Mn,
Fe, Co, Ni
Haxnue vacte crebiedl Au, Sr, Ra, B, Bi, Mo, W Li, Rb, Cs, Cu, Ag, Ay, Be, Ay, Zr, Sn, F
POROJEHAPOHA  JAypCKOro Ba, Zn, Cd, Hg, Sc, Y, Yb,
La, Ti, Zr, Ge, Sn, Pb, V,
Nb, Cr, F, Fe, Co, Ni
CyxHe onpoGKOBeBMmIHe Na, Li, Rb, Cs, Ag, Au, Na, Li, Rb, Cs, Cu, Ag, Ba, Ba
MHINKA COCHH OCHIKHOBeH- | Be, Ra, Zn, Cd, Hg, Pb, As,|Zn, Cd, Sc, Y, Yb, La, B,
HOH Sb, Bi, Cr, Mo, W, Fe, Ni Ga, Tl, Ti, Zr, Ge, Sn, V,
Nb, Mn, F, Co
Bremnne cloH Kopku Na, Li, Au, Be, Sr, Ba,| Na,Li,Rb,GCs,Cu Ag, Au,Bal Rb, Cu, Ag, Mo,
CTBOJIOB COCHBI O6 LIKHOBEH- Ra, Zn, Cd, Hg, Sn, Sc, Y, Yb, La, B, Ga, Tl, Ti, | Ni, F
HO#t Pb, As, Sd, Bi, W, Mn Zr, Ge, Sn, V, Nb, Cr, Mo,
Co, Ni
Bremnne cson  xopkm Na, Cu, Au, Be, Sr, Ba, Li, Rb, Cs, Cu, Ag, Ay, Sc, Rb, B, Mo, Co F
CTBOJIOB JIMCTBEHHHIHM ja- | Ra, Zn, Cd, Hg, TI, Pb, As,| Y, Yb, La, B, Ti, Zr, Ge, Sn,
ypcKo#i B cuBHpCKOi Bi, W, Mn, Fe V, Nb, Cr, Mo, Mn, Co, Ni
Kopka cTBOMOB KeZpa Na, Rb, Ag, Ay, Sr, Ra, Na, Li, Rb, Cs, Cu, Ag,|{ Au, Ba, Co F

cHOupckoro

Au, Sr, Ba, Zn, Cd, Hg, Sec,
Y, Yb, La, B, Ga, Ti, Zr,
Ge, Sn, V, Nb, Cr, Mo, Mn,
Fe, Co, Ni




oLl

[pozoaxenne npuiox. 13
XuMHUECKHE 3JEMEHTH pPas3Na9Hof NOHCKOBOR BEHGOPMATHBHOCTH
B noobvext KonryecTBeHHEBE HHABRKATODEH KavecTBeHHME RHAMKATOPH He nanexase He mugopMaTHBHhE
(KK = 30—3000) (KK = 3—30) HHAHKATOP R 3/1eMEHTh
Kopka cTBoJIOB enH cu- Rb, Au, Sr, Ba, Ra, Hg Na, Li, Rb, Cs, Cu, Ag,| Cu, Ag, Ba, B, F
GHpCKOH Zn, Cd, Sr, Ba, Be, &, Y, | Mo
Yb, B, Ga, Tl, Ti, Zr, Sn, V,
Cr, Mo, Mn, Fe, Co, Ni
Kopra cTBOJIOB nHXTH Rb, Au, Sr, Ba, Ra, Zn Na, Li, Cs, Cu, Ag, Be, Zn, Na, Cu, Ag, B, F
cHbupckoi Cd, Hg, Sc, Y, Yb, Ga, Tl, | Mo
Ti, Zr, Sn, V, Cr, Mo, Mn,
Fe, Co, Ni
Kopka ctBosioB ocmuH Rb, Cs, Au, Sr, Ba, Ra, Zn, Li, Ag, Be, Cd, Hg, Sc, Y, Cu, B, Mn, F
Apoxaine Pb Yb, B, Ga, TIl, Ti, Zr, Ge,
Sn, V, Cr, Mn, F, Fe, Co, Ni
Kopka creonos mBH Rb, Au, Sr, Ra, Zn, Pb Li, Cs, Cu, Ag, Be, Ba, Sc, Cu, Ag, Ba, B, F
k03pedl H JADYrRX BHAOB Y, Yb, B, Ga, Tl, Ti, Zr, Sn, | Mo, Mn
HBHI V, Cr, Mo, Mn, Fe, Co, Ni
Kopra cTBOMioB keppa Au, Ra, As Li, Rb, Cs, Be, Cu, Ag, Au, Li, Rb, Cu, Ag, Ba
CTAAHHHKOBOrO Sr, R, Zn, Cd, Hg, Sc, Y, Yb, | Au, Sr, Zn, B, F
La, B, Ga, Ti, Zr, Ge, Sn, Pb,
V, Nb, As, Sb, Bi, Cr, Mo,
W’ Mn, F’ Fe’ (:O, Ni
Cyxwe BerBH  kegpa | Ra, As Li, Rb, Be, Cu, Ag, Au, Zn,| Rb, Au, B Cs, Ba, F
CTJIARHHKOBOIro B, Pb, Fe, Co, Ni
Kopka ¢ JayGom (kopa) Ra, As, Mo Li, Rb, Cs, Cu, Ag, Au, Sr, Li, Cs, Cu, Ag, Hg
OJIbXH KycTapHOH Ba, Zn, Sc, Y, Yb, La, B, Ga, | Au, B, F
Ti, Zr, Pb, V, Nb, Cr, Mn,
F, Co, Ni
BeTsH o/lbXH KycTapHOH Rb, Au, Ra, As Li, Rb, Cs, Cu, Ag, Sr, Ba,| Li, Cs Hg, B, F, Fe
Pb, Co, Ni
Bersu Gepesm KycTap- Au, Sr, Ba, Ra, Zn, Co Rb, Cs, Ag, Au, B, Mo, Fe, Rb, Cs, Mo, Fe, Li, Cu, Be, Hg,
HHKOBOH Co, Ni Nj Pb, F
Hapxsemunte gactH pas- Rb, Ag, Au, Ra, Cd, Sn, Bi, Na, Li, Gs, Cu, Ag, Au, Be, Na, Li, Gs, Be, Au, Sc, Y, Yb,
HHIX BHJOB OJbXH Mo Sr, Ba, Zn, Cd, Pb, W, Mn, | Cu, Ag, Pb, W, | La, B,Ga, Ti, Zr,
Fe, Ni Mn, Fe, Ni V, F, Co
Haysemnnie vactn pas- Rb, Be, Ra, Zn, As, Mo Li, GCs, Cu, Ag, Au, Be, Sr, Li, GCs, Cu, Ag, Na, Au, Nb,
HBIX BHJOB NOJILIHH Ba, Zn, Cd, B, Pb, Cr, W, | Ba, B, Fe Mn, F, Co
Fe, Ni
Li, Rb, Sr, Ra, Zn, Mo Na, Cs, Cu, Ag, Sr, Ba, Zn, Na, Cu, Ag, Ba, Au, Se, Y, Yb,

Hapsemnnie wactH pas-
HBIX BHJOB BaCHJHCTHHKA

Cd

Hg

La, B, Ga, Ti, Zr,
Sn, Pb, V, Nb, Cr,
W, Mn, F, Fe, Co

Hansemubie gacTH pas-
HBIX BHAOB 6000BHIX

Rb, Au; Sr, Ra, Cd

Na, Li, GCs, Cu, Ag, Au,
Be, Sr, Ba, Zn, Cd, Hg, Nb,
Cr, Fe, Co, Ni

Na, GCs, Be, Cu,
Ag, Zn, Hg, Nb,
Cr, Fe, Co, Ni

Na, Au, B, Ti,
Zf, Sn, pbs v’ Wa
Mn, F

PasHbie BHABI MXOB H
THINAHHHKOB

71

Li, GCs, Cu, Ag, Au, Ra, Zn,
Cd, Hg, Sc, Y, Yb, La, Ga,
T1, Ti, Zr, Ge, Sn, Pb, V,
Nb, Ta, As, Sb, Bi, Mo, W

NMprumesanre KK~ kosppuunedT KOHIEKTPATHR,

Li’ CS, Au, Be, SI', Ba; B)
Mn, F, Cr, Fe, Co, Ni

Rb, B, F




[IPHJIOXKEHHE 14

OBPA3EL, TUTYJILHOTO JIKCTA MOJIEBBIX KHH)KEK
AJist TEOXUMHYECKHX NMOUCKOB

®opmar 140X 200 mm
MUHUCTEPCTBO TFTEOJIOFPHMH CCCP

Ynpasnenne (rpect)

DRenenuHs

[apTtua

MNOWIEBAS KHUXKA N

(BUIA paGoT)

Hau, napruu
(hamMuiiHA. uMSsI, OTYeC!1RO)

Hcnonuureas pabot
(bamunus, uMa, OTUECTBO)

Hagara « » 19 r.

Okonuena « » 19 r.

OGopomnan CmopoHa mumyabtoeo AUCMA NOACSOU KHUXCKU

OTJIABJIEHUE

Hassanwe yuactka, N nmuKeroB Ctp. HasBanne yuactka, No nukeros

No' mpodmieit, 1op- Ne npoduneit, rop- or
HbIX BEIpabOTOK, — HBIX BhLIPaGOTOK,
CKBAXKHUH 1o CKBaHH 0.

Crp.

Haweamero No/ieByl0 KHHKKY NPOCHM BEPHYTb N0 ajpecy:
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IIPHJIOEHHE 15

OBPA3ELl MOJIEBOA KHMXKH 119 AOKYMEHTALMYM OTBOPA
JIMTOXUMHYECKHUX NPOB
$Gopmar 140200 mm, 500 c.

] » 19 r.
Xapa«tep
Ne nnkera orTobpan- A
Ne mewoy- (uatepsan | Caybuna | uoro b Spuo Koopau-
Ne n/n «e Ne mpoBui | " 5npobo- oTGopa 1po6y #4 TpuMe- HATH
BaHHH) Mare- qanun XY
puaJa

Mpumenaunsm

1., 3anuck ywacrka, npoduns, ropHoit BeipaGOTKH, CKBaXMHA, Wwara npoGeorGopa n a3HMYTa
npoguiIsl MPOHABOAUTCH B CTPOYKY B HauaJe Kaxjoro pafouero nus.

2, Tlocne nocaenseft sanucu B KoHOe paGogero JiHs o6dAsaTeNbHbsl NOANHCH TEXHHKA (CT, TeXe
HHKA), HAYAJIbHHKA napTHu (OTPsA8) M JIHLA, MPHHSIBIIEro HPOGEI.

3. Tlpu onpoGoBas#KM KOPEHHBIX MOPOA B rpade «AGPHC H NPHMEWAHHA» JAETCA eosorHuecKoe
OomucaHHe.

4, Hymepauus crpanun negataercst Tunorpadckum crocoGoM,

[IPHJIO)KEHHE 16
MACHOPT HA TIPOBY BOJbI

{(opranusaluus)

1. IMpoGa No

Hassanune BOJONYHKTAa M €ro HOMep

Ha kaxoe onpenenenne nochiaerca npo6a

[Monkucnena mnpoGa uam uer

Buni xouuesTpara

Macca xkonuentpara, mr

2.

3.

4.

5.

6. O6bem BOJB!, B3SATHIH /8 KOHLEHTpaTa, Ma
7.

8. Jlata or6opa npobu

9,

Gamuanst oTo6pasiuero npody

10. JlaGopaTopHbI#l HOMep IPOGH!
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NPHJIOKEHHE 17

OBPA3EIL NOJIEBOX KHM)XKH AJ9 NOKYMEHTALLUH OTBOPA
FTUAPOXUMHUYECKUX NPOB
Popmar 140200 mm, 50 c.

[Mpo6a Ne (6yToiika Ne )

1. Haapanne BOZONyHKTa

2, MecTtonoJoxenHe BOZONYHKTa

3. Hebur Al c

4, Tny6uua B3ATHA MPOGH M

5. TexHuyeckHe yc/IOBHA KpelJieHHs CTeHOK BOAONYHKTA

6. XapaKTepHCTHKA BOJOBMeLIAIOUIHX MOPOA

7. YcnoBHs H MeTONHKA oT6Opa

8. OusuueckHe CBOHCTBA BOAH 9. PesyasTath anannsa

[Tpoapaunocth pH =

Biyo HCO; = __ wr/a
Liper Cl— = mMr/n
3anax SO, = Mr/a
Ocanok £ (K + Na) M/
Temnepatypa Ca N/
[asnpoBanue Mg wr/a

[1po6y oToGpan

Ananus npouseen __

« » Y« » MHH
« » 9 «_______» MHH

¢ » 19__r




NNPHJIOXEHHE 18

OBPA3EL, NOJEBOA KHW)XKH JJi KOKYMEHTALUKM OTBOPA
BHOFEOXHUMHUYECKUX MPO5

dopmar 140 X 200 mm, 5O c.
¢ » 19 r.

XapakTApucTHKa
npol: onpoGoBaHHMe | Pacryrentuan AGpuo u

MNe menouxa Ne Ne
M on/mi yny nakera | npobwm NuKeTa | DACTeHMSI, OprauM, | accoypauns | npHMedaHHS
BO3pacT, deuodasa
B cTagus

MpuMmevannm
1, 3anuce y4acrka, npobduns, mara npoBoorGopa, asuMyTa HPODUAS NPOHIBOAHTCA B OTPOUKY

E HAUAJNE KaWJoro pafouero jHs.
2, Tlocne mocnenuel samuck B KOHuUe pabodero aHA o6A3ATENBHH NOXMHCH TeXHHKa (CP. TeX-

HHMKA) K HAYaJbHHKAa NAaprHH (OTpsna).
3. Hymepauust cTpanuil nevaTaercs TunorpadcekuM cnocoGom.
4. B npumevaHunsX OTMeyaeTcs BPeMS JOMASH H Pe3KHX MIMeHeHHA TeMmepaTyps BO3jyXa.

IIPHJIO)KEHHE 19

OBPA3EL| NMOJIEBOIO XYPHAJIA AJIA JOKYMEHTALIMH
ATMOXHMMHYECKHX NPOB

dopmat 140X200 mm, 50 c.

¢ » 19 r.

. 2 PesyabTaTil NIGNEBRX SHANRSOB =

&g 58 | & : | &

28 | B g“‘ a E e o
=] a = “a ‘ém = Hg
e | EY |32 é 58 28 | co H 35| 8%
=lSE|CElaE B8 lRag | " iig| &t
2 |[ce |28 |28 | «& [»a8 RBR| <%
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9.1

XAPAKTEPMCTMKA METONOB AHAJIM3A THAPOXMMHYECKHX IPOB

IIPHJIO)KEHHE 20

Apanusupye- Yyscteu- | Komnseer- | Apa e- qyacx:n- KosaugecT-
MET Sllgggﬂ‘l‘ Meron OonpeneseHEs TEJIbHOCTEL.| BO BOARI, “:ﬁng;ggzﬂ-r Metox onpepeneHus I‘I‘gg’l‘b, BO BOAB!
MKT/a n MKr/a a1
Bymaxuno-xpomarorpathnueckni
KonopumeTpryeck it Huxens yma po pa " 0,01 0,2
KobanbT C HATpPO30-A-coBIO 0,5 0,5 }\(&263,"“ 8’8% %%5
Bossdpanm C ZBTHOJIOM 0,5 05 Hnﬁﬁﬂﬁ 0.01 02
I'epmanuit C ¢erund.1yoporom 0,25 1,0 Tastan 001 02
Maprauen ITepmanranatHeI 10,0 0,5 OsoBo 0’01 02
Mounubzen C pOZaHHIOM aMMOHHSA 1 1 BromyT 0.01 02
Hukenb C IHMeTHJITHOKCHMOM 1 0,5 c bz\}ala 0’01 0’15
Muwb sk C cynemofi uau Gpomuoft pry- I 0,25 yP ’ 4
THIO 301010 PaggoxAMHTCeCKRH neimuno-musagg%ilmﬁ 005
Pryts C nuTH30HOM 0,5 0,2 0 ) )
Cepe6po C IHTH3OHOM 1 0,2 CepeGpe 0,0001 0,2
Mens C IIK cpunna 2 0,1 X HMHKO-CHEKTPaAbH bl
Prop C uHpKOHaNH3aPHHOM 200 0,025 || 3omor0 KoumenrpupoBanne Ha aktu-| 0,002 1
Kaamuii n C IHTH30HOM 2—5 0,1 . BHPOBaHHOM YIJie
ITHHK Bapmit KosimenTpupoBaHHe Ha OKHC- 50 1
Bop C rapMHHOM 10 0,1 JIEHHOM yTJle
CneKTpanbHBfi KONHYECTBEHHBIA
Amaabpramuo-nojsporpaguyeckuit Bacuyr M3 cyxoro ocratka Boaw c| 0,01 TIlo cyxo-
Caaner, 0,01 0,01 muHepanusanued go 0,1 r/a My oCTaT-
Meznp 0,01 0,01 . Ky BOXH
Hunk 0,1 0,01 Tanani To me 1 0 Xe
Kapmuit 0,1 0,01 || Mens » 0,1 »
BucmyT 0,01 0,1 | 8:::;1 : ]4 >
>
Cypbma 0,01 0'0 Cepeﬁpo » 0,1 »
Maamenno-deromerpuyeckni Cypsma » 0 »
ATOMHO-aGcOPOIHOHHBIA
Crponnuii | 500 0,05 Mens B paccomax ¢ MmHepasu3a- 20 0,005
Bapuit 500 0,05 gued Gomee 100 r/a
Jlutuii 10 0,05 Luek To xe 500 0,005
Py6uaui 8 0,05 CauHen > 500 0,005
Ylesuit 10 0,05 Mapranen ? 100 0,005




NIPHJIOXEHHE 21

YYBCTBHUTEJIbHOCTL METOJOB CINEKTPAJIbHBIX OMPEAEJEHHNA
MUKPOKOMIMOHEHTOB MHHEPAJIMSALIUY NPHPOJHBIX BOJ

MpaKkpokoMnoreHTs! YyBOTBHTENBLHOCTD, MK/

) M3 cyXOoro ocTaTka (NpH IIPOCTOM HCNIapeHHH CyXOro
ocTatKa M3 KaHaja svIeKTpoja)

Mo, Cu, Ag, Be, Bi 0,3
Mn, Ni, Ti, V, Zr, Nb, In, Pb, Sn, Ge, Al, Ga, Yb 1
Co, Cr, Sr, Ba, Au, Pt 3
W, Sb, Cd, La, Hf, Ta, Y 10
Sc, Th 50
As, Zn, P, Ce, U, Cd 100

6) Hs cyxoro ocratka (mpn BpefeusH B nero Gydgeproit
cMecH (NHg)EHPO,I + CaSO4 -+ MgSO4 -} Naz 04 H
BHyTpeHHero cTaHaapra GeQ,)

Ag, Cu, Bi 0,01
Ga, Ay, Sn, Mo 0,1—0,2
Pb ,
Cd, Sb, V 1
Ti, As, Zn 3—4
Tl, Hg 10

B) Hs xoHueHTpaToB, noayuekHbXx no cnocoby TIIU
(coocaxpenre ¢ Al(OH)g)

Cu, Ag 0,06
Bi, Sn 0,6

Pb, V, Cr, Sb, Cd [—2
Co, Ni 3—5
Zr, Zn, As 7—13
W, Ti, P 20—30
Hg, Ta 50; 90

r) Ws xkommenTparoB, nojdyueHHHXx mo cnocoby BUTP-
.ETI/I (coocaxpaenne ¢ CdS)

g 0,1—0,3
In, Ga 0,3
Bi, Be 0,6
Mo, Cu, Sn, Hg* 1—2
Zn, Pb, Sb, As, Te, Tl 35
Co, W, Mn, Ta** 7—13
V, Nb#*# 20—30

* YypCTBHTENIBHOCTD AAS PTYTH AOCTUraercsl npH cxuranuy ocagxa CdS B nojoM cragabnoM
&JeKTpOE,

** YyBCTBHTENLHOCTh ANA TaHTasla AROCTHTACTCS [PH CXHKHLAHHA KOHIEHTPATa METOJIOM IIpo-
CBINKH.

¥k UypeTBHTEJLHOCTD I8 HHOOMM JOCTHPAETCSH IIDHM JKEeCTKOM peXHMe CHraHusd (Bpevs
2 MuH, cuna Toka 20 A),

Mpumevanuss 1. UyBersuresbHOCTE ONpPefesieHHA B CYXOM ocTaTKe (n, «Gs) NMpHBemeHa
Nnpyu MpdepaJsusan¥u BOAH, paBpofi 100 mr/a. Ilpx Mumepannsanun menee 100 Mr/i wyBCTBUTENB-
HOCTh mOBuluaerca, GoJsee 100 mr/n — ymenbmaerca. 2. KoanuecTBO BOAB! AJA IOJNYHEHHS KOH-
uentTparor no cnocoGam TIIH n BUTP-JITH 1 7. 3. KoauuecTso BOAL M IMOJYYEHHHA CYXOro
OCTaTKa SaBHCHP OT ee MHMHepaausanuu, Ha ORHB cnesrpasabpnit ananius Tpe6yercs 3060 mr cy-
XOro OcTaTKa,
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TTPHJIOJKEHHE 22
YYBCTBUTEJILHOCTh XUMHUECKUX H ®H3HKO-XUMHYECKHUX METOJ0B
OTPEAEJNEHUA MUKPOKOMINOHEHTOB MMHEPAJIM3ALIMK NMPHPOAHBIX BOA

YyBCTBHTE b~
eneae Konuuecrso
o n onpeaeneHHs
Mﬁ&;ﬁiﬂzm; Metop onpepeneHns HI; p:ﬁz:l:n nou;:a :EM;“-
SJIEMEHT,
MKr/a
Bop KonopuMerpuyeckut ¢ KapmHHOM 10 100
Bpowm O6bemHOe oOnpefelieHne ¢ THNOXJIOPH- 250 50
TOM
Banagnit Konopumerpuueckufti ¢ docgopHo- 2,5 1000
BOJIb(PAMOBLIM PEaKTHBOM
Tepmannii Konopumerpuueckufi ¢ tennn-giyo- 0,25 1000
POHOM
3omot0 KanensHo-konopumerphueckufi c gume- | 0,02—0,03 3000
TH/TaMHHOGeH SHJTH IeHPOia HHHOM
Hozg A. Konopumerpruecku#f no Hoj-Kpax- 100 20
MaJIbHOH peakIHH
B. O6weMHoe omnpepeneHHe @ THIO 250 50
XJIOpUTOM
Kob6asabr KomnopumerpuuecKnfi ¢ HUTPO30-CONBIO 0,5 1000
Maprasnen Konopumerpuuecku#t B BHEe MnO; 10 500
Mezs Konopumerpuyecku#t ¢ JIK w auru- 2—-25 200—100
30HOM
Monu6aen Konopumerpuuecknii ¢ pORaHHAOM 0,5 500
aMMOHHS
Mbitubak Konopnmerpuueckui ¢ cysiemolt an 1 250
GpOMHO# pTYTBIO
Huxkens KollopnMerpHuecKHl ¢ JUMETHAIVIHOK- 1 1000
CHMOM
Huo6uit Ko/lopumerpuueckuff ¢  ponanmaom 1 1000
AMMOHHUSA
PryTs A. KonopuMerpHueckni ¢ peaKTHBOM 0,2 100
INonexaena
B. Konmopumerpuueckufi ¢ RHTHSOHOM 05 200
Cauten A. Konopumerpuueckufi ¢ nuoM60HOM 25 200
B. Ionsiporpaduueckoe onpegenenne 0,5 200
Turan Konopumerpuueckuli ¢  anHarphesoil 1 1000
COJIBIO XPOMOTPOTIOBO# KHCJIOTI
Ypan A. JliomuHecuenTHbIl 0,5 200
B. Konopumerpyueckuit ¢ ypanom 1 500
Drop KoJiop uMeTpHYeCKHH ¢ LHPKOH-a/u3a- 200 23
pHHOM
Llunx A. Komopumerpuueckufi ¢ AHTHSOHOM 5 100
B. INonsporpapuueckoe onpenenenue 15 1000
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PHJ/IO)KEHHE 23

CMOCOBbi KOHUEHTPUPOBAHHS MHKPOKOMNOHEHTOB K3 NMPHUPOAHBIX BOA

Cnoco6 KOHUEHTPauHu

KonuesTpupyeMsie MEKPOKOMIIOHEHT b

MeToAy oOnpepesieHHs MEKpPO-
KOMIIOHEHTOB B KOHIEHTPaTax

¥cnoBHA NpEMEHEH HA

Bunapusaune 10 cyxoro oc-
TaTKa

Coocaxenne:

a) ¢ AOH) (cmoco6 TITH)

6) ¢ CdS (cnoco6 BUTP-JITH)

B) ¢ CaCO,

r) ¢ MnO,

SKcTparapoBanue

Apcopbumss  aKTHBHPOBaHHBIM
yriiem

HonnooOmenHas ajcopOIEs

Bce anementH,
As, Hg

Zn, Cu, Pb, Ni, CO, Sn, Ag,
V, Cr, Cd, W, Sb, As, Hg, Ti,
Nb, Zr

Zn, Cu, Pb, Co, Sn, Ag, V,
Cr, Sb, Yb, Bi, Ge, W, As,
Nb, Hg, Mo, Ga, Be, Te, Tl

Zn, Pb, Nb, Be, Ni, Co

Kpome B, F,

As, Mo
Zn, Cu, pb» Ni! CO: Cu, an',

g, Pb
Zm 4 Cu+Co+ Ca- Ni+-
-+ Co m paszesbHO

U, Mo
Li, Rb, Cs

H

CnekTpa/bHbIi

[oasporpaguueckuii, KoJo-

PEMeTpHUECKHH, {QVIIOOpOMeT-
pHYECK Kt
Konopamerpuueckuit

CrekTpa/lbHHA  KOJODHMeT-
pHYECKHH

CnexTpaibHbil

KoaopumerpHueckHi

CnexTpasabubii

Iramesno-poromMerprue-
CKRi

BesinguHa MEHEpaJH3aHY BOAL
o 1 r/n

OrcyrcTBHE Heo0XOAHMOCTH
onpegesienns Mo, Be

OrcyrerBHe HEo6 X0 HMOCTH
anaan3a Cd np# TpyAHOCTH TpaH-
CNOPTHPOBKH IIPO0 BOAH B MHHE-
pajH3auHd Buime 1 /A

CoGuioneRHe Mep HpPOTHB TOK-
CHYBOCTE pacTBOpHTededi. Jlas
IpynnoBoro # H36HpaTeJbHOro
KOJIODHMETDHPOBAHAS H  CHeKT-
paZieHOrO aHaAH3a; JJUI MYTHHX
BOA

Ilas rpynnoBoro OnpejeAcHHs

Ilns onpepenennss Li, Rb, Cs
B c/1a6OMHHEPaJH30BaHHBIX BOAAX
¢ M0,4—0,5 rma



ITPHJIO)KEHHE 24

RONMYCTUMBIE PACXO)XAEHUA IS XMMHUECKOIO AHAJIM3A BOJ

KoMmrionent

JonycTHMble PACXOXAEHUA

AMMOHHH -HOH

bop

Bpom-HoH

CuxpokapGoHar-HOH
YKeneso — o 1ree,
HIH SaKHCHOE

OKHCHOE
JKectroeTh ofuias
JKectroeTs yeTpanumas
Hox-uon

Kanuit-non

Kanbuufi-non

Kap6onar-uon

Kucnopoa ¢BoGOAHEIH

KonueHTpaiiis BOXOPOAHBIX
aioHoB (pH)

Kpemuuepasn KHcJIOTa

Maruu# -aon
Mapranen
Mexn
Monu6aen
Mpbak

Harpuii-non
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0,05—0,1 mr/n, ecqm ero copepxanne He NpPEeBH-
maer 0,5 mr/n; npu Gosee BEHICOKHX KOHIGHTpaLHsX
20% (oru.)

a) KONOpHMeTpHueckoe onpefenenne 0,1 mr/a, ecin
ero cofepxanne He npessiwaer 0,5 mr/a; npu Gojee
BHICOKHX KoHuentpauusx 20% (oru.);

6) obbemuoe ompemesteHne: | M/, eCJHM €ro coxep-
AaHue ne npepsiaer 20 Mr/a; npu GoJlee BHICOKHX
KoHuentpauusx 5 % (orn.)

2 Mr/1, ecii ero cofepXaHnHe He NpeBHIIAET

50 wmr/m; mpu Gosee BLICOKHX KoHueHTpauusx 4 %

0,1 wMr/n, ecan ero colepKaHHe He MpeBLIIIAET
((),5 M)r/.n; npH Goslee BHICOKHX KOHHeHTpamusix 20 %
OTH.

0,0001 mosb/n, ectn ofmiasn KeCTKOCTb HE IPEBLI-
waer 2,5 Monb/i; NpH Gojee BHICOKOH KeCTKOCTH
2% (orn.)

0,00015 monb/n

O6nemHoe onpegenenne: 1 mr/i, ecin coiepxanne
Hoja Gosiee 2 Mr/

5 Mr/a, ecau cofepiKanHe He mpesbiaer 70 Mr/u;
npu GoJsee BHCOKUX KoHueHTpauusx 9 % (oru.)

3 Mr/m, ecnu ero cofepiaHHe He MpeBHIaeT
100 mr/n; mpu Gonee BECOKMX KoHmenrpanusx 9 %
(oTH.)

4 Mr/a

0,10 mr/an

0,1 pH

2 wmr/n, ecim ee colepXKaHHe
15 mr/; npu Gosiee BLICOKHX KOHIEHTPAIHSX
(oTH.)

1,5 wMr/n, ecap ero colaepXaHHe He [peBBILAET
50 wmr/a; npu GoNee BHICOKMX KoHUeHTpauusx 3 %
(orn.)

0,1 wmr/n, ecan ero cofiepkaHHe i€ IpeBHIIIAET
0,7 Mr/a; npH Gosniee BHICOKHX KonueHTpauuax 15 %

He [peBHIWwaer
15 %

(oTH.)
2 MKr/m, ecnu ee CcOAepXKaHHE He MpeBHILIAET
10 wmkr/n1; npu Gosee BHICOKHX KOHUEHTpaIHsSX

20—25 % (orn.)

045 MKr/m, eclM ero cojepXKaHHE He MpeBbIIIACT
2 MKr/i; npu GoJee BHICOKHX KOHUeHTpauusx 25 %
(oTH.)

1—2 MKr/i1, €cH ero cojlepXXaHHe He NpeBBIIIAET
10 mkr/a, u 20—10 MKr/1, ecam ero cojliepiaHue
or 10 no 100 wmxr/a

3 MI/n, eclH ero cojiepXKaHHe He [peBHILUAET
?O M;‘/Jl; npd Gosee BHICOKHX Konuentpauusx 6 %
OTH.



[Tpogomxenne npunox. 24

K OMIOHEHT

JonycTuMuie PacxoxaeHus

Hurtpar-noH
Hurput-von
Ok nseMocTs

Caunen

CepoBosiopon

Cyabdat-Hon

Cyxo# ocratok
JByoxHeh yrieposa

JlByOKHCHL yriiepona arpec-
cuBHas (9KCNepHMEHTa/IbHAS)

Ypan

®ocopHas KHCJAOTA
Prop -HoH

Xnop-uoH

HuHk

1 wMmr/n, ec/lHEero cojepXaHHe He [MpeBBILAET
5 wmr/; upn Gojee BHICOKHX KoHueuTpaumusix 20 %
(otH.)

0,01 wr/m, ecqu ero cofepiaHHC HE NpeBHIUAET
?,07 )MI‘/JI; upn GoJsiee BHICOKHX Komuenrpauusx 15 %
OTH.

0,4 mr/n O, cclM OKMCIACMOCTh He npEBHILIAET

4 wr/n; upd Gotee BoicoKofi oxuensemoctd 10 %
(otn.)
2,5 MKT/1, eciH erc coiep¥alive He RpeRLINAET

10 mMEr/n u b Mxr/a, ecau ero conepixkanne or 10 Ko
20 wxr/m;, npu Goslee BLIcOKoH KoHuenTpamuu 25 %
{oTH.)

0,1 wmr/n, ecsm ero conepxanue He MpenbILaeT
1 wr/1, wu 0,3 wMr/a, echu ero cofepKative
or 1 o 4 mpr/n; npd GoJee BLICOKMX KOHLEHTPALHAX
8% (orn.)

3—5 wMr/a, ecnu ero coflepXKaHue He NpeBLIIACT
25 wmr/n, u 5—]0 wMr/a, ecjaH cro cojepiauue OT
25 n0 300 mr/a, mpw Gosiee BHICOKMX KOHLEHTpALHUSX
3% (otn.)

10 w™r/a, ecim cyxXolh OCTaTtoK He NpeBHILIAeT
?00 l;u‘/.n; npe Gonee BhicoKoll MHHepaiuzanuu 2 %
OTH.

3 Mr/a, ecnm cecojepKanne He npesnimaer 50 mr/a,
n § Mr/n, ecan ee comepxanne or 50 zo 100 mr/m;
npg Golee BHCOKMX KOHHeHTpauuax 5 % (orH.)

Mr/a

50 % (oTH.), ecan cofepanue ypana n-10~% r/
n 25 % (oth.), ecan copepwaine n-10~° t/n u Go-
Nee

0,01 Mr/n ecam ee coleplanHe He NpeBblLa:
er 0,7 mMr/n; upH GoJlee BLICOKHX KOHUEHTpalHAX
15% (oTH.)

0,1 wmr/a, ecam ero cojepXanue He MpeBHLIAET
0,7 mr/a; npu Gonee BHICOKMX Konmentpanusix 15 %
(oTH.)

4 Mr/n, ecam e€ro cojep¥an¥e He IpeBbHIIaeT
200 mr/n; npu Goflee BHICOKHX KOHIEHTpAUHAX 2%
(orn.)

5 MKr/, ecqH ero cojepXaHHe He [peBblllaeT
20 MKr/a; TpH GOJee BLICOKHX KOHIeHTpanusx 25 %
(oTH.)
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MPHIOKEHHE 25
MHO)KHTEJIb B, AJ1S BBIYHCIEHMS CTAHAAPTA (S)
MO PASMAXY (R =X,y — Xmin)

0 i 2 3 4 § 6 7 8 9

0 — — 0,886 | 0,591 { 0,486 | 0,480 0,335 0,370 | 0,351 | 0,337
10 0,325 0,315 | 0,307 0,300 0,293| 0,288 0,283 0,279 | 0,275 | 0,271
20 0,268 0,265 | 0,262 0,259 | 0,257 | 0,254 | 0,252 0,250 | 0,248 | 0,246
30 0,245 0,243 | 0,242 0,240 0,239 | 0,237 0,236 0,235 { 0,234 | 0,233
40 0,231 0,230 | 0,229 0,278 0,227 0,226] 0,226] 0,225 0,224 { 0,223
50 0,222 0,221 | 0,221 0,220 0,219} 0,219} 0,218} 0,217 0,217 | 0,216
60 0,216 0,215 | 0,214} 0,214] 0,213} 0,213| 0,212, 0,212 0,211 0,211
70 0,210 0,210 | 0,210} 0,209 | 0,209 0,208 0,208 | 0,207 | 0,207 | 0,206
80 0,206 0,206 | 0,205 0,205 | 0,205 | 0,204 0,204 | 0,203 0,203 | 0,203
90 0,202 0,202 | 0,202] 0,201 | 0,201 0,201 | 0,201 | 0,200! 0,200 | 0,200
1 00 10 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90
100 | 0,199 0,197 | 0,194 0,192] 0,190] 0,189 0,187 | 0,186 | 0,184 | 0,183
200 | 0,182 0,181 | 0,180| 0,179 0,178 0,177 | 0,176 | 0,176 0,175 0,174
300 | 0,174 0,173 |0,173| 0,172| 0,171 0,171 { 0,170} 0,170 0,169 | 0,169
400 | 0,168 0,168 | 0,167 0,167} 0,167 0,166 0,166 { 0,166 | 0,166 | 0,165
500 | 0,165 0,164 | 0,164| 0,164 0,163| 0,163 | 0,163 | 0,163| 0,162 0,162
600 | 0,162 0,161 | 0,161 0,161| 0,161 0,160| 0,160 | 0,160 | 0,160 | 0,160
700 | 0,159 0,159 | 0,15¢| 0,159| 0,159} 0,158 0,158 | 0,158 | 0,158 | 0,158
800 | 0,157 0,157 | 0,157| 0,157 | 0,157 | 0,157 | 0,156 | 0,156 | 0,156 | 0,156
900 | 0,156 0,156 ; 0,155{ 0,155 | 0,155 0,155 | 0,155 0,155 0,155 | 0,154
1000 | 0,154 0,154 | 0,154 0,154 0,154 0,154 | 0,154 ] 0,154

Cmax
S =§,R. Haa wmuxposaementoB: R =IgCp,, 1gCpi; =\ F

min

NTPHJIO)KEHHE 26

METOJHNKA COCTABJIEHHUA PALOB 3JIEMEHTOB-HHAUKATOPOB
30HAJIbHOCTH

Psifn 9/IeMEHTOB-HHAMKATOPOE 30HaJbHOCTH COCTABJAIOTCH INyTeM pacuera fo-
Ka3aTeNs 30HANLHOCTH BJEMEHTOB-HHAMKATOPOB, [loxazaresb 30HANBHOCTH 9JEMEHTA-
HHAUKATOPa InpeacTaBasgeT co6ofl OTHOWleHHe NPOAYKTHBHOCTH OpeoJsia JaHHOro
3JeMeHTa K CyMMe NPOAYKTHBHOCTe!l ODe0JIOB BCEX 3/1eMEHTOB-HHIUKATODOB NAHHOTO
THNA opyieHeHHs. [IOCKOJBLKY 30HAJBHOCTH NMEPBHYHLIX OPeoJsioB OGBMHO H3yuaercs
10 BePTHKAJBHEIM [ONEpeYHbIM paspesaM, NPH pacueTe NOKA3aTeNst 30HAJBLHOCTH HC-
MO/Ib3YIOTCS JHHEeHAHble NPOAYKTHBHOCTH NeDBHYHHX OPEOJaOB, NpPH ONpeieseHHH Ko-
TOPHX CPeAHeaHOMAJbHHE COJEPIKaHHA 3JeMeHTOB (HODMHPOBARHEBIE 4Yepes HX CpeiHe-
¢oHOBBIE COAEPXKAHHS) YMHOXKAIOTCA Ha IUNDHHY oOpeoJa B JNaHHOM CeYeHHH.
Pasmepnocry auHeliHON npoayKTHBHOCTH TOorAa Oyaer MI'® (merporeodon).

ITo pesynbraTam pacuera BeJHUHH NOKasaTeJlell 30HAJBHOCTH COCTABASETCH DIA
30HA/IBHOCTH, KOTODHIH OTPa)KaeT BeJHYHHL OTHOCHTEJIBLHOrO HAKOIVIEHHS 3J1eMEeHTOB
0 TOPH3OHTAM H3YYaeMOT0 MeCTOPOXIEeHHS B HampaBJeHHH OCEBOfi SOHaNLHOCTY,
DJIeMEeHTEl, MaKCHMaJsbHhble 3HAueHHS NOKA3aTeNs 30HAJBHOCTH KOTOPHIX YCTaHOBJIEHH
Ha HHXHHX TOPH30HTaX, OKa)yTcs B NpaBoll uyacTH psAAa (MHAMKATODH HUKHHX
yacrefi opeosioB), H Ha0GOPOT.
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Jlns yTouHEeHHs MECTONMOJIOXKEHHS B DAAY 30HANBLHOCTH 3JIEMEHTOB, MM KOTOPHIX
MaKCHMa/ibHble SHAaYeHHSl MOKa33TeJs 30HAJBbHOCTH YCTAHOBJEHH Ha ORHHX H TCX Xe
FOpH30HTaX, CleAyeT PacCYHTAThb IPajHeHT MOKa3aTess 30HAJBHOCTH B HCCJIEAyeMOM
HanpasJieHHH N0 (opmy.ie

G = ﬁ“ B,

rae G —rpaavent nokasaresisi aoHambHOCTH; D, — MaKkCHMa/ibHOe SHauyeHHe NOKA-
3areiis SOHAJNLHOCTH JAHHOTO 9JieMeHTa; [y — 3HayeHHe mnoKasaTeNls 30HAJbHOCTH
Ha [-M TODHM30HTE, 7N — YHC/IO TOPH3OHTOB (HE CUHTAsl FOPH3OHTA MAKCHMAaJbHOIO
HAKONJIGHHSA),

B ciysae, korna cpapHHBAIOTCH 9/IEMCHTH, MAKCHMaJIbHOE HAKOMJEHHC KOTODBIX
YCTAHOB/JIEHO Ha KpaHHEM HHXKHEM YpPOBHe OpPEOJIOB, BbIYHC/EHHble 1O YKa3aHHOM
topMyne rpaiHeHTH NOKa3aTeJ s 30HANbHOCTH 3jeMeHToB A u DB nossoasior pac-
NONOXHTL 9JeMeHT A B psiiy SOHaJbHOCTH mepex 3emeHTom DB, ecan Ga >G b,
Korga Makcuma/bible 3HAYGHHS TOKasaTelsi 30HAJLHOCTH 3JE€MEHTOB YCTaHOBJEHb
Ha KpallHeM BepxXHeM TrOPH30HTe, Hao60poT, aJeMeHT A pacnosaraercs nocjie sJie-
meHra B.

B rex cnywasx, Koraa MaKcHMadbHOE OTHOCHTe/IbHOE HaKOIJIeHHe HEeCKOJbKHX
SMeMEeHTOB Ha0/MI0JaeTcsi Ha YypPOBHe CPeAHHX TFOPH3OHTOB, MOXHO [MO0Jb30BAThCH
pasHocTbio rpandenToB O,—G,, rae G, u (G, COOTBETCTBEHHO TIPAajJHEHT NO Hampas-
JIeHHIO BBePX H BHH3 OT yPOBHf rOPH30HTA MAKCHMAaJbHOTO HAKOIUIEHHS 9JIEMEHTOB.
[TocnenoBarenbHOCTL 5THX 3JEMEHTOB B psily 30HAJBHOCTH OyAeT onpeaessiTbes
yKa3aHHOH pa3HOCThIO TrPajHeHTOB: ueM OoJbllie BEJAHYHHA STOH PAasHOCTH, TeM
JieBee MECTO 2/1eMEHTa B DALY SOHAJbHOCTH (OT NOAPYAHBIX K HajAPYAHHIM), H Ha-
o6opor.

[TpaBu/ibHOCTb BHIYHCIEHHH MDY pacyeTe NOKasaTeJNs 30HAJbHOCTH MOXKer OHTh
nposepeHa CyMMOM 3HaueHHH NO KaxJAOMy CeUeHHIO, KOoTopasi Ao/kHa ObiThb paBHa
enunyue. Mccaegopanus nepBHYHON 30HaJbHOCTH STAJOHHBIX MeECTOPOXKACHHA Uele-
coo6pa3no nposoguTh Ha OBM no coorBeTCTBYIOLIHM mporpaMmmam,

Jns mamocTpauny MeTOAHKH COCTABJASHHS pPANOB 30HAJNbHOCTH 3J€MEHTOB-HHAH-
KaTopoB MO BEJIHYMHAM MOKa3aTeJs 30HAJbHOCTH HHXKe TPHBOJHTCA TNpHMep olpe-
JeNeHHs 30HAJBHOCTH [ePBHUHBIX OPEOJIOB, BBISBJAEHHBIX [0 OJHOMY H3 pa3peson
yepes CKapHOBO-NOJMMeTaanuyeckoe mecropoxienue Axraw (Pynswiit Kapamasap,
Cpeansiss Aaust). M3 pauHBEIX, NpHBeJeHHHIX B Taljuile, c/leayeT, YTO MaKCHMaJabHOe
OTHOCHTE/JIbHOE HaKOMJeHHe MblIIbfKa M CcyPbMbl Hal/lonaercds Ha BepPXHEM TOpH-
80HTE, CBHHUA — HAa BTOPOM, MeAM M BHCMYyTa — Ha TpeTheM, a MoJuOneHa — Ha
caMOM HHXHeM YpOBHe opeosoB. TakuMm ofpasoM, IO pe3y/ibTaTaMm pacuera [oKa-
3aTeNsl 30HAJBHOCTH JJIl DACCMOTPEHHOrO NpHMepa MOXHO COCTABHTb CJeAYIOUWHMH
PSL 3JEMEHTOB (CHH3y BBepX): MoauGaeH — (BHCMYT, Meib) — CBHHell — (MBILIBSK,
cypbMa).

B ckoOk# 3akjioueHbl 37€MEHTH, B3aHMOOTHOINEHHA KOTOPbIX Mexay coGofi
He fCHBH, MOCKOJBKY MaKCHMalbHble 3HAUeHHA MX NOKasaTesJs 30HAJbLHOCTH YycCra-
HOBJIEHH Ha OZHHX H TeX XXe rOPH30HTax opeonoB. Jlas nasbHefillero yTOYHEHHS
MECTONOJNIOKEHHS NOJOCHHIX 3/JEMEHTOB B PAAY 30HAJLHOCTH MOXKHO NOJIB30BATHCA
H3MEHYHBOCTBIO BEeJIHYHHK [OKa3aTesls 30HAJBHOCTH N0 BepTHKaJH, B cayuae, korpa
CPaBHHBAIOTCH 9JeMeHTH, MAKCHMAJbHOe HAaKOIJEeHHe KOTOPHX YCTAHOBJEHO Ha
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Beanunubl nokasaTensl 30HANLHOCTH SNEMEHTOB HA PA3JHYHBIX YPOBHSX 0PEOJIOB
1—1V (cBepxy BHH3)

IMokasaTtenb S0HANBHOCTH
AneMenTt

1 [ 4] v

CerHel 0,131 0,764 0,171 0,030
Muissk 0,148 0,006 0,036 0,040
CypbMa 0,574 0,056 0,184 0,155
Menp 0,084 0,071 0,158 0,138
Bucmyr 0,061 0,028 0,211 0,177
MonuGaes 0,006 0,072 0,237 0,465
Cymma 1,004 0,997 0,997 1,005

Npuyeuanue JHEPEMM mMPHOHTOM NMOKAZALLI MAKCHMAJLHLIE SHAUEHHA.

KpalHHX YPOBHAX OpeoJoB (BepxHHll HJAH HHXKHHNR), HJA OUEHKH 3TOR H3MeHuH-
BOCTH MOXHO NOJIb30BAThLCS (POPMYJNON

rae G —mnokaszarteib H3MEHUHBOCTH; Dmax — MAKCHMaJbHOE SHAYEHHE II0KA3aTenas
30HAJLHOCTH AAHHOrO 3JeMeHTa, D; — SHaueHHe NOKasaTess 30HAJBLHOCTH 3JEeMEHTA
Ha i-M TUOpH3OHTEe; 7 — YHCJIO TOPH3OHTOB (He CYHTAasA TIODH3OHTAZ MAaKCHMaJbHOTO
HAKOIUICHHSA ).

IOnst MbpllIbsKa H CYPbMH IO JaHHBIM NpHBeAEHHON TabJHLBl IOVIYYHM:

0,143 ., 0,148 , 0,148
=% , 1150 _ 9474 4,14 4 3,7 = 32,54;
As ™ 0,006 - 0,036 + 0,04 + 414+ 3

Ggp = 2074 1 0574 4 O5TE _ 100 1 3,14 4,1 = 17,4
0,056 ' 0,184 ' 0,139

GAs>(GSb, uToO 103BOJsIET B DAAY 30HANBHOCTH MBILBIK pPacHoJoXHTh NOCHe
cypbMbl. B caydae, Koria MakcHMaJibHhie 3HAQYEHHS II0KA3aTeld SOHANBLHOCTH dile-
MEHTOB YyCTQHOBJIEHBl Ha KpalHeM HHXKHeM TODH3OHTe, B DALY 30HAJLHOCTH sJe-
MeHTH OyAyT pacnoJoXeHK 1o YOHIBARHIO rpajuexTa,

IToc/eiOBATENBHOCT  HECKOJbKHX  9JICeMEHTOB, HAOMOZAOUHXCA HaA ypOBHE
CPeAHHX TODHSOHTOB, B DSIAYy 30HAJLHOCTH OyJCT ONpeAenATbCA YKASAHHON Bhlle
pasHOCTBIO rpaaueHToB: G —Gj.

JOag  WUNOCTPAlMH  3TOO  pacCMOTPHM BSaHMOOTHOLIEHHe MeAH M BHCMYTa,
MaKCHMAaJbHOC HAKOIJIeHHe KOTOPHIX ycTaHOBJNeHO Ha ypoBHe II ropusonra,

Ilas mean
0,158+ 0,158
G = 0,071 * 0,084 _ 2,23 4 1,88 9.06:
1 = = = a0y
2 2
0,158
G, = L = [,01; - Gy = 2,06 — 1,01 = 1,05,
2= 5756 I G, -G, 6 5
Has ucmyra
0,211 +0,211
G, = 0,027 - 0,061 _ 7.54-;— 3,46 _ 5,05;
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0,211

Gy = 0,177

=119; G — Gy =5,05— 1,19 = 3,86.

PasHoCTh pajHEHTOB NOKasaTelsi 30HAJbHOCTH BHCMYTa OOJblle, 4YTO MNMO3BO-
JfieT B DALY SOHAJLHOCTH BHCMYT DACIONOXKMTBL JeBee MeAH.

Takum o0pa3oM, A DACCMOTPEHHOIO Bbille NPHMEPR MH HOJYYHIN CISNYIO
Uil pAJ  9JEMEHTOB-HHAMKATOPOB 30HANBLHOCTH OPEOJIOB: MOJHOAEH — BACMYT —
Me/b — CBHHCL — CYyPbMa — MBilbsiK. IIpaBHIbHOCT BHIYHCICHHMI NpH pacdere TO-
KA3aTCNA SOHAJLHOCTH MOMKET OhiThb NPOBEPEHA CYMMON SHAUEHH N0 KaXAOMy
CEUeHHIO, KOTOpanA JHoMKHA OHTb passa exuuuue. Kak olenyeT H3 NpHBCACHHOR
BHIIE TAOJHIB, 9Ta CyMMa OTJHUEETCH OT eAHHHUB TONLKO B TPEThCM SHAKe,

IIPHAOKEHHE 27

COCTAB 1 NMOCJELOBATEJBHOCTb PABOT IPH NOHCKAX
NMEPEKPBITOrO OPYAEHEHHS MO HAJIO)KEHHBIM OPEOQJIAM
(no marepuaaam JI. B. Aurponosoii, H. H. Hecsuxcxoit
n 10. E. Caera)

1. BrifiB/icHHE HaJNOMEHHBIX OPCOJIOB pacCesHs B NOYBAX HO3BOJSAET Ha HOA-
craguax ofmHX H ACTAJbHBIX NOHCKOB B 3aKPHITHIX palioHax JoKanu30BaTh ydact-
KH, TePCHeKTHBHBE AJA of0HapyXeHHs DYAHEIX Ted H IMePBHYHBIX OpPEOJIOB, Iepe-
KDHITBIX 4YeXJIOM MOJIOABIX OCaAOYHBIX oTsIoXKeHHH, [eoslorocbeMouHbE paﬁOTbI npen-
HIECTBYIOWIMX INMOACTAAMH MOTYyT CONDOBOXKIATHCS TOJNBKO ONLITHO-METOAHYECKHMH
MCCJIeOBAHUSMH HaJNOMXEHHEX OPeoJIoB,

2. HanoxeHunle Opeo/bi paccefiHys NePeKPLITHIX M CKPHITO-TIEPEKPHITHIX MeCTOo-
POXJEHHH (GUKCHPYIOTCS IPH Pa3HOOGPasHBIX JIHTOJNOrO-QanHalbHBIX 0COBEHHOCTAX
NepeKpLHBAOIIEr0 IIOKPOBa pasHoro Boapacra (OT mnafleorcHa MO COBPEMEHHBIX
OTJIoKeHUlT): mnecuaHbll aJVIOBHH, CyNecuaHO-CYIJIHHHCTash MOpDCHR, CYIIECTBEHHO
PANHUCTHIE OCafOYHEIe 00pasoBaHusl (O3epHHIE, JaryHHble W MOPCKHE), CJIOXKHOINO-
CTPOEHHbIE Da3Pe3bl € INepecanBaHHeM OCAJOYHBIX MNMOPOA PAasAHYHOTO JHTOJOrU-
YECKOTO THIA, MOCTPYAHBIE YEeTBEPTHYHEIE §a3a/IbTHL

BuisiBjiedbl 9TH OpeoJibl B pasHOOOpA3HBIX JAaHAADTHO-PeOXHMHUCCKHX YCIOBHAX
H COOTBETCTBEHHO B DA3JMYHEIX THIAX MOYB! OT TYHADOBHIX H TaeXHHIX (MepasoT-
HBHIX ¥ HEMEp3JOTHHLX) MO CTENHBIX, CYXOCTENMHbLIX H WNYCTHIHHBIX [pPH MOIIHOCTH
nepekpuiBalolllero nokposa cBbime 100 m.

3. B HalOXeHHLIX OpeoJax B NMOYBAX YCTAHOBJEH OYeHb WIHPOKHK Habop XMMH-
YeCKHX 371EMEeHTCH, BKJIIOYAOILH K s CyJIh(bPUIHbIX Mec’rOpO)K)lEHPIﬁ TaKHe 3SJieMeHThI~
HHANKATOPH, KaK MeJb, CBHHell, IIHHK, HHKeJb, K06aabT, MOJMOJeH, MHIIbSK, PTYTh,
a Taxxe cyab(par-HoH.

4. KOHTpacTHOCTb HaJOXKEHHOrO opeosa B I[OYBE Haj NePeKpHITHIMH Mecro-
POXACHHAMH ONpelensieTca Npexie Beero GopMoii HAXOXAEHHS SJEMEHTOB B OpeoJie
W 3aBHCHT TakKxe OT MOIIHOCTH NepepeiBalomlefi Tomuy., HaunGoaee KOHTpacTHH
3TH OPeOoJIbl B BEPXHHX T'OPH30HTAX NOUYBLL

5. Koraa pyapHBle 30HBH MEPEKPHITH CYIIECTBEHHO [JIHHHCTHIMH OT/IOKEHHSIMH
€ UACCHBHHIM FHAPOJAMHAMHUECKHM PEXKHUMOM, HabGMIONAI0TCS NPEHMYLIECTBEHHO CTOJ-
6006pasHbHle HANOXKEHHble OPEON, a B YCJAOBHAX MePeKPHTHS rpyGoLHCIepPCHEIMH
OTVIOKEHHAAMH C AKTHBHLIM THADOAWHAMHYECKHM pexXHMOM OTMCUYAlOTCHA, KPOMe TOro,
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HaJIOXKCHHBIE Opeoabl, Mopdonoras KOTOPHX KOHTDOJNPYETCH HANpaBJeHHEM [BH«
JKeHHs TPYHTOBHIX BOA.

6. ITo pesynwraraM BaJIOBHIX ONpeAeNeHHH 3/1eMEHTOB-HHAMKATOPOB HAJOXKEHHbIe
OpeoJbl BHSBASIOTCS PeJKO, HO, KAaK NPaBHAO, HeTKO (UKCHDPYIOTCS B 3IKCTPaKTaXx,
ofBoraimieHHbIX 3/eMEHTAMH-HHAHKATOPAME B cOJeBOH QopMe HAaXOXJAEHHS HIH B
MEeTAMI00PraHUYeCKHX KOMINVIEKCaX, H3BJeKaeMHX d#3 npo6 NOYE W TOPHBIX INOpOj
a30BEIMH XMMHYECKMMH METORaMH,

7. TeoxuMHuYeCKHe ITOHCKH [0 HAJOXKEHHHIM OpeoJaM pacCestHHsl OCYLLeCTBAs-
IOTCH B CJefyiollell MOCJIeR0BATENbHOCTH:

a) NpOHSBOAATCH ‘JaHAWA(THO-TEOXHMHYeCKHe HAGMIONEHHS C 1ebl0 pasACHeHH:A
FEOXHMHUECKH ABTOHOMHBIX JaHAWA(TOB BOAOPA3AEIOB M CKJAOHOB (riae pacnpocr-
paHeHbi HecMellleHHHE HaJIOMCHHBIE OpeoNbl) OT FeOXHMHYeCKH HORYHHEHHBIX JaHJ-
wadTOB AOJAHH ¥ 3anafur (riae BCTDEYAIOTCH HepyAHbEe M CMElleHHble pYAHHE
aHOMAJIHH) ;

6) no InpaBHUJIBLHOM ceTKe, COOTBETCTBYyIOUlef Mo pasmepy Maciwutaby MOHCKOB
(cm. § 125 Hacrosumeft mucrpykmuu), oréupaiores wryduele npoGu maccoft 100 r
HS TYMYCOBOI'O T'OPH30HTa MNOYBHI;

B) MOCJe CcooTBeTcTBylomeld o6paGorku (cm. mm. 8 u 12 macrosuiero npujo-
XKeHHs) H3 npol W3BJEKAIOTCS KOMIOHEHTH aHOMaJbHOf cocraBisiollell paccesHus
NyTeM SKCIHpPeCcCHOR IKCTPAKUHH rPYNNOBOTO MPOAYKTa B COJEBO# (opme HaXomAeHH:
no nponuck H. U, Hecsuxcxoit w 10, E. Caera (cM. n. 8 HacTosAlIero npuiioKeHus)
WM  MeTa/oOPraHHYecKMX KoMmnjekcos no mnponucd JI. B. AxTtpomoBofi (oM.
n. 12 Hacrosuwiero NpPHJOXKEHHS) ¢ NOCAEAYIOUWEM ONpejleieHHEM B 9KCTPaKTax
COAEPKAHAN OTAEJBHHX XHMHYECKHX 5J€MEHTOB-HHIHKATOPOB HJIH HX CYMMapHBIX
KOJIMYECTB MO ONpefelleHHHM CPYNNaM H BHYHCJIEHHSIM HeOGXOAHMBX TeOXHMHYECKHX
napaMeTpos;

r) B cTporoM cooTBercTBHH ¢ § 176—179 Hacrosimleil HHCTPYKUHH yxXe B noJje-
BHIX YCJOBHAX COCTABJSIIOTCS KAapThl HAJNOXKEHHBIX OPeoJIOB paccesiHHsl, KOTOPHe
HHTEpPNpeTUPYIOTCS B mHOpafke, onpepeisieMom § [80—215 Hacrosmefdl wHCTPYKUMH,
HO ¢ yderoM (OHOBOrO pacrmpefeleHHs 3JMEMEHTOB-HHARKATOPOB B Tex Xe (opMmax
HAXOXKJAEHHS H B MIAEGHTHYHHIX JaHAMA(PTHO-reOXHMMHYecKHX ycaoBHsaxX., [Ipw mmTepmpe-
TaUHH Pe3yNbTATOB YAeNseTcs oco6oe BHHMAHWE COMOCTABJEHHIO MOpHhONOTHH Bhis
JeJEeHHBIX HAJOXEHHHX OpeosioB H KOH(Hrypaumun miomajnefl pacnpocTpaHeHHs ON-
PeLeNEHHBIX TFeOXHMHYeCKHX JaHawadToB, a TaKXKe B3aHMHOM ODPHEHTHPOBKE TaKHX
Ope0JiOB H PYAOKOHTPONHPYIOUIHX CTPYKTYP. AHOMAaJ/IHH, ClelylollHe DYAOKOHTPONH-
PYIOLIHM CTPYKTYPAM H NepeccKalioilne sJieMeHTH JaHnawmadTa, oOHYHO HMEOT CBA3b
CO CKPHLITHIMH DYIHHIMH MECTOPOXKIEHHSIMH, 2 aHOMAaluH, MPHYPOUCHHEIE K KAaKOMYy-
Jau60 reoXHMHYECKOMY KJacCy WAW BHAY JaHawadrTa, Yallle He CBA3aHH ¢ Opyje-
HeHHeM (aKKYMYJISIUHH Ha TeOXHMHYeCKHX O6apbepax) HJIH CMENleHH OT PYAHOTO
HCTOYHHKA N0 MOTOKY NOA3EMHHX BOA C nocjedyiouwefi HHHIbTpaLUHeR 3/eMeHTOB-
HHIHKATOPOB B BepXHHE FOPH3OHTH MOYBHIL

8. ApanHTAvecKMe onpejelieHHss 00 TpPynnoBoR coneBofi (opMe HBaxoKAEHHS
XHMHYECKHX 5JIeMEHTOB-HHIHKATOPOB (CYMMHpYIOltefi BOAHOPACTBOPHMElE COeXHHe-
HHA, cOpOHpOBaHHble 3JIeMeHTH, KapGonatol H cy/ibdaThl) NPOHU3BOAATCS B npobax
nocJ/ie HX NPOCYIIHBAHUA W BHjesenns ¢pakuny MeHee 1 MM mo caeayiomefl nponucu:
HaBecKa BO3AYUIHO-CYXofi mpoOm maccoft 5 r sanuBaercs Oydeprofi ykcycHokucnoft
cMecbio B cooTHomeHkH 1:10 TBepaofi w xugkoh ¢as, Bydepnas cmech cocraBis-
ercsi U3 2 o6bemoB | N ykcycHofi kucnotn # 1 ob6bema 1 N pacreopa yxcycHo-
Kueaoro ammonns, OGpaGotka npoGH 3TOM CMeChi0 MPOH3BOAHICA NPH HAMHUBH
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B npoGe kapGoHaToB B Teyenne 20 Muu wa xunsuied soasHoN GaHe NPH YCAOBHU
TIorpyeHns Koabu ¢ npo6oii B KHNALLYI0 BOAY, a NpH OTCYTCTBHH B npobe kapGo-
HaToB 00paboTKa TOH JXe CMechbl0 HpPOBOAHTCS B TCUEHHe 1 4 INIpH KOMHATHOM
TeMneparype.

JJas npoBePKH NOJHOTH H3BJedeHHs kapOoHaToB BHTsxKo# 4acts (0,56 r) yxe
ofpaborarHofi npoOn mepeHocuTes B 200-MHANHAUTPOBYIO Koaby, NpPHIHBAaETCS
30—40 wma pHCTHAANDOBAHHOM BOAB M mnepeMewnBaerTcs B TeueHMe 30 ¢, 3arem
8 KoalGy nobapasiercss HeCKOJbKO Kaneab denoiadranensa u oxkono 1—2 r xpucran-
auveckoro ¢ropucroro Harpus, Cycnensus Bp3GanThiBaeTcs H HarpeBaeTcs A0 KH-
nennd. Ilocne 5-MHHYTHOro KHNMeRHsS CycneH3Ws oxJamxpaercs fo 20°C u pobasis-
eTCcA euie HeCKoJabKo Kaneds denoadrancnna. EcmH okpacka CcycleH3Hd po3oBas,
9TO 03navaer, YTo B Npole ecTb XKapGoHATH H BHITAKKY CJICAYET NOBTOPHTb; €CHAH
tdenonraneny He JAaeT OKpAWIMBAHMA, TO, CJEAOBATCALHO, KapOouaTu H3 IpoGH
uapneveHol W oO6paGoTka OydepoM Ha sToM 3aKauyHBacTes. T4 KayecTBeHHaf
NPOBCPKA 1A BHIXOJ KapGoHaTos ocHopaHa Ha ¢ukcauuu woHa COs?- B pesyawrate
PeaKnuH HCPa3IOMHBUIHXCS KapOoHATOB ¢ QTOPHCTHIM HATPHEM,

HcenesoBaHus Ha YHCI0 HeOOXOAMMBIX NOBTOPHOCTEH KapGOHATHOH BHITAXKKH
NPOBOAATCH TepeX HayajloM paGoT M3 OTAenbHOM HaBecky naa 2—3 mpo6 co cxon-
HbIMH JIHTOJIOrO-TeOXMMHUECKHMH ocobGeHHocTsMH. Bo MHOTHX ciyyadx oKashiBaeTcs
JOCTATOYHO oOfHOW mnoBTopHocTH. Ilocne ofpaGotku mnpo6m Ha BopsHolt OaHe
NpoBOAHTCH (UAbTPOBAHHE B cyXue KoJAGH JHG0 B MOJUITHICHOBMe OYyTHJIOYKH
eMKOCTbI0 He MeHee 100 M. 3areM HenocpesCTBEHHO B NOJIEBBIX YCJOBHAX — IPOH3-
BOJSATCS ONpefeNeHHs B SKCTPAKTAX CYMMBI THXKENbIX METalJoB AHTH3OHOBHIM
(Meab, UUHK, CBHHel) #H JAHITHIAHTHOKapOGaMHHATHLIM (Melb, HHKeJb, Ko6aJsbT)
MeTojaMH, cordacHo nm. 9—I11 HacToALero NPH/ACKEHHS.

9. Ona onpepeieHus CyMMbl MeRM, LUMHKA M CBHHLIA aJUKBOTA BHITSXKKH 10 Ma
BHOCHTCA B JHEJHTEJbHYI0O BOPOHKY BMectumocTelo 100 wmJs, poGasaserca 0,5 Ma
30%-Horo pacTBOpa CcerHeToBON coJqM (AJIS CBSI3LIBAHHS Kese3a) H OKoJo 15 M
0,2 M pactBopa NePeKPHCTANNM30BAHHON OypHl 4O H3MEHEHHS LBETa JKEJTOro pace
TBOpPa HAa KpacHHi (no HMHAMKATOpY ¢eHoJOBHIN KpacHuil). 3arem JoGasasercs
2 ma 0,004%-Horo pacTBOpa NMTH30HA B UYeTHIPEXXJIOPHCTOM YrJepofie H MHAKOCTD
B BOpOHKe B30anrTmBaerTcs B TeuenHe 30 c.

Oxpacka pacTBOPa AUTH3OHA B 3aBHCHMOCTH OT COJEPKAHHS TAKENBIX MeTal-
JIOB M3MCHSAETCH OT 3€/eHOBATOH A0 MaJHHOBO-KPAcCHOH. DKCTPAKT BJAHBAIOT B KOJIO-
puMeTpHYecKyio NpolHpPKYy H CPaBHUBAIOT CO CTAHAAPTHOMN IIKaJOH, MPHrOTORJEHHOH
B Tex xe ycaoBHsx. IlIkana cocTOMT H3 CepPHH STaNlOHOB C COJlepXKaHHEM CyMM
Meta/mios B sranoHax 0—I1—2-—4—6 wmxr. B kauecTBe CTAaHZAapTHONO HCHOJbL3YIOT
pacTBop, cozepxamuili 1 MKr HUWHKA, Mend, cBHHUA B cooTHomwesnu 3:1:1, [Hkana
ycrofiuuBa B Tedenue HecKoJbKHX 4acoB. Ecam oxpacka skcrpakta Oynmer cooTBer-
CTBOBaTh CAMOMY fIPKOMY 9TasiOHY IIKaJH, NOBTOPAIOT SKCTPAaKLHIO C MEHbllel
anuxsorofi ¢ passeneHnem ee Gydepov xo 10 ma Copepicanne CyMMnl MeTasjoB
8 npobe paccuuTHIBaeTc 10 dopmyJe

xal100%
uer="%p
rie X — 3HaueHHe CTaHXADTHOR WIKaJbl; b — aNWKBOTA BLITSXKKH, MJI; @ — OOIin#t
o6beM BBITAXKH, MJ; P -— HaBecka Npo6bl, MKT.
10. Jnsa onpepeleHns cyMMB MeRH M UHHKA aJHKBOTAa BHITSIKKA 10 MJ BHOCHTCH
B JC/HTENbHYI0 BOPOHKY eMmkocTbio 100 ma, noGasaserca 2 ma 0,002 %-Horo pacrtso-
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pa AHTH30HA B YeTHIPEXXJIODHCTOM YrJepoje H CMeCh SHEPrHYHO BCTPAXHBAETCH B Te-
ueHne 2 MHH. DKCTPakT ciuBaeTcs B KOJOPHMETPHYECKYI0 HmPOGHDKY M CpaBHHBaercs
€0 Wxano#l cranaaptos. llIKaja COCTOHT K3 CEPHH 3TaJOHOB C COJepXKAaHHEM LHHKA
0—0,5—]—2—4—5—6 Mkr, B xauecTBe CTaHAAPTHOrO HCIOJL3YeTCA PACTBOD, COAEP-
xKauw# 1 mxr uupka. dkana ycrofiunsa B Tedenne 3 CyTOK NPH XPaHEHHH B TEeMHOM
mecre, Cozep:KaHHe CyMMHl LMHKA W MeAH DACCUHTHBAeTCH N0 (opMyJe, IpHBejeH-
HOH B N. O HACTOALIEr0 NpPHJIOXKEHHS.

11, dna onpepesieHHs CyMMH MeAH, HHKeNd, Ko6aabTa aJHKBOTAa BHITAMKH 10 Ma
noMellaercd B JeJHTEAbHYIO BODOHKY BMecTHMocTeio 100 ma, poGamnsercd b ma
4 9%-voro pactsopa mupodochara Hatpus H 10 ma 50 %-Hoit xucaorH. JKHAxoCTh
B BOPOHKe NOALLeJAYHBAIOT KOHLEHTPHPOBAHRHM PacTBOPOM aMMHaka X0 (GHoJeTOBON
OKpacKu [0 HHIuKaTopy benonosomy kpaciomy (pH 8,5-—9,0). Hanee noGasasior
1 ma 1 %-soro JAK H 5 MJ 4eTHIPEXXJOPHCTOrO YrJI€pOJa H SHEPUHYHO BOTPAXHMBE-
10T B TeucnHe 5 muH. Ecnu SKCTPAKT MMeeT MaJHHOBYIO OKpAacky (BMeCTo Ke/iTOBa-
Toit ¥ OecuperHoli), TO 9T0 yKashBaeT HA HaJHuHe H3OBITOYHHIX HMOHOB MapraHia:
B 3TOM Clyyae aHaJM3 NPOH3BOAAT NOBTOPHO ¢ poGaBiennem emie 5 ma 5 %-Horo
pacrBopa mapodocharta Harpus. Ecan sKcTpakT HMeeT AOMOMHMTEIbHYI0 GypOBATYIO
OKpacky, TO B 9TOM CiIydae HeoGXOAHMO HOBTOPHTH oupejesieHHe ¢ HSGHITKOM JIHMOH-
noi xucaotH (20 13 Ma) ang CBASHBAHHMA HOHOB JKejeSsa, DKCTPAKT CJHBAIOT
B KOJIODHMETPHYECKYl0 NpOGHDKY H OKPACKY CPaBEHBAIOT C CEDHeHl CTaHIapTOB Ha
menb. Ilkalla COCTOMT HS CepHH 3TalOHOB ¢ cojepxanueM MeaH 0—]—2—5—10-——
30—40 wmxr. llxkana ycrofiunsa B TeveHHe 10—15 cyrok. CogmepxaHHe CyMMH
METaJIOB B YCJIOBHLIX eJHHHIAX MEAH DACCYHTHIBaeTca no dopMyde m, 9 HacTOsmero
NPHJIOKEHHS,

12. AnanuTHuecKHe ONpENEJeHHST A1 BHIABJEHHS HANOXKEHHHX OPE0JOB IO Me-
Ta/JIOOPraHHYecKuM KOMIIeKCaM INPOHSBOASITCA B Npobax mocie HX NPOCYIIMBAHHS
H OTAeJNeHHS O0GJOMKOB MOPOJA, rajJbKH H KOPHEBHI DAaCTeHHH To caeRyloulel
NPOIHCH,

Hasecka BosaywHo-cyxoft npo6ur Maccolt 5 unm 10 r samusaerca 0,1 M pacrso-
poM nupodocdata Harpua B cooTHomenuH Tt K==1:20. O6paGorxa nupodocdarom
HaTpus NPOBOLMTCA B TeueHHe 3 4 NP KOMHATHOK TeMneparype. B ¢uabrpar mpn
JaHHON 006paGoTKe BHIAENAIOTCA OLHOBPEMEHHO ryMaThl H (y/AbBAaTH METassoB, KOTO-
pEIE Da3pyIIalOTCs MOKPHIM crnocofoM. 3areM NPOM3BOAMTCH oONpeje/eHHe B HHPO-
tdocharHoll BHITAXKKE yraepoia, #BJAFIOUIErocH ORHON W3 OCHOBHHIX CTPOHTENBHHIX
€[HHHIL, TYMHHOBHIX H (QYyJNbBOKHCJABIX COEXHHEHHH.

AHanns 3aBepllaeTci HOPMHPOBaHHEM KaXKAOrO ONPEAEHsSEMOro SJeMeHTa-HHIH-
Karopa OpyJeHCHHS K yIVIepody C NDeACTaBJeHHeM OKOHYaTeJbHHX pesy/bTatoB
B BHJe papaa orHollednii Me/C B mpoueHTax, rae Me — pasiHuHbBle SJ€MEHTH-HHIH-
KaTophl, oNpenensieMble XHMHYeCKMMH M Hoasporpaduueckumn Mmertoaamu. IIps HeoG-
XOAHMOCTH aHOMAJ/IbHBIH CHFHAJ YCHANBAETCH INyTeM HCHOJb30BAHHSA MYJbTHIJIHMKA-
THBHHIX NapaMeTrpoB Tuna, Hanpumep, Au/C-Ag/C-As/C.

13. TIpn OpraHH3auUuH aHaJHTHYECKHX PabOT B NOJIEBHIX YCIOBHAX HeOGXOLHMO
aabopatopHoe o6OpynOBaHHE H XHUMHYECKHE PEAKTHBH B CJACAYIOMIEM KOJMYeCTBe
(na 1000 ompenenennit):

A . Jla6opaTtoprHoe o6opynoBaHue

a) KOHHYECKHe KOJIOB BMeCTHMOCTbIO 200 ma 100 mr.
6) CTCKASIHHBI® BOPOHKH 100 wr.
B) uapTpal (Genas Jenra) 4 nayku
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r) NONMMATHNIeHOBHE GYTEUIKM BMeCTHMOCTRIO 0,250—0,500 &
1) BoAsHHe GaHum Ha 24 rHe3xa

€) KOJIOpHMeTpHUYecKHe NPOGHpKH

) IITaTHB AJA KOJOPHMETPHYECKHX NpoOGHPOK

3) HeJHTeNbHble BOPOHKH BMeCTHMOCThIO 100 Ma

H) " ” 14 1 ."
K) KOAOL-MepKH BMecTHMOCTbIO 100 Ma

) “ ” “ 500 ma
M) 4 " ” 50 MJ

#) OyTHJ/Ib NOJH3THJICIIOBAS BMECTHMOCTBIO 5 a1 pas
pasBejesns GydepHoro pacrsopa
o) crynku ¢apdopoBhe

b. XuMHueckue peaKTu BH
a) AWTH30H
6) uyeTHIpeXXJOpHCTHIL yriepon
B) YKCycHas KHCJIOTA
I') aueraT aMMOHHUS
n) OOK rarpus
€) CerHeToBas coJb
k) ammuax 25 % -unift
3) JHMOHHas KHCJAOTA
n) nupodochar naTpus
k) Gypa

PeakTHBB! JJIs UPHTOTOBJEHHS CTAHAAPTHHX PACTBOPOB
a) cyasdar mMenn
M) amerat CBHHUA
H) UHHK MeTa/lJIHYecKHH
XUMHYECKH YHCTHIA

300 wr.
2 wr.
40 wr,
2 wmr,
10 1w,
2 mr.
5 mr.
2 wr.
2 wr..

2 wr,
3 mr.

Ir
50 &
3

4 xr
10 xr
0,3 xr
051
5 xr
0,4 xr
5 kr

2 HaBecku mo 0,252 r
2 HaBecku mo 0,157 r

0,100 r
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