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PYKOBOISAIIIAN JOKYMEHT

METO/bI BHIIEJEHUSA Y ONIPEJAEJIEHUA HOHOB
TSIKEJBIX METAJLJIOB BO B3BEHIEHHBIX
BEIUECTBAX INIOBEPXHOCTHBLIX BOJI CYIIIA B
YCJIOBUSIX OIIACHBIX YPOBHEM 3ATPASHEHUA

e S

Jlara BBenenns —2006-07-01

1 ObaacT, npUMeHeHUA

Hacrosnmmii pykoBOIMIUHA HJOKYMEHT YCTAHABIMBACT IIOPHALOK
BBIACIICHUA H oOnpejeicHHs IOABIKHBIX (GOpM THKENIBIX METaNIOB,
COPOHpPOBaHHHIX Ha B3BELUCHHBIX BEILECTBAX PEK MOPH OPraHU3aLuH
HAONOACHHH 32 3arpA3HEHHEM NOBEPXHOCTHBIX BOJ CYILH, BHITOTHACMBIX
B pamkax locymapcTBeHHOH CilyXObl HabimrofeHMH 3a COCTOSHHEM
00BEKTOB NPHPOAHON cpelbl. PyKOBOAAIUMH NOKYMEHT NNPEAHA3HAYECH 114
ONEPATUBHO-NPOU3BOACTBCHHBIX  NOAPA3NCACHUH, OCYLUCCTBISIOIMX
HaOMoAeHus 33 COCTOSHHEM IMOBEPXHOCTHBIX BOJ CYIIH, a TaKXKe IIPpH
NPOBEACHUH paboT 110 OHEPATUBHOMY MOHHTOPHHTY 3aIrpA3HCHMSA BOA.

2 HopmarsBHBIE CCHLIKH

B macrosawmeM IOKYMEHTE HCIONB30BAaHB CCBUIKM Ha CIIEHYIOILIHE
HOPDMAaTUBHLIC JOKYMEHTBL. |
I'OCT 17.1.1.01--77 OxpaHa IIPHPOABI. Mugpocdepa.
Hcnosnp3oBanue u oxpana Boj. OCHOBHBIC TEPMHHB! H ONPENECIICHUS
I'OCT 19179—73 I'ugpornorus cymn. TepMHUHBI U ONIPEACIICHUSA
I'OCTP 51309—99 Boma nutbeBad. OnpeAclCHUE COAEpXKaHHUA

3JIEMEHTOB METOIOM AaTOMHOH CIICKTPOMETPHH
PJ1 52.24.377—95 Meronuka BBHIIOJIHCHHS H3MEPCHUH MaCCOBOH

KOHIUCHTPAUMKM METAJUIOB B IMOBEPXHOCTHRIX BOJAX CYIIM METOIOM
aTOMHOi1 a5icopOLHH ¢ IPAMOH INEKTPOTEPMHYECKON aTOMU3ALUEH
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P 52.24.468—95 Meroanka BBIIOJHCHHS M3MEPCHHAW MAaCCOBOH
KOHLECHTPALHX B3BCIICHHBIX BCIIECTB U O0IIEro couepXanus puMeceli B
BOJAX BECOBBIM METOJOM.

3 TepMuHbI H onpee/IecHHS

TepMuHEl W onpenciaeHus, HCHOJIB3YEMBIC B HACTOALIEM
PYKOBOAALIEM JOKYMEHTE M NogcHenus Kk HMM gavbl no I'OCT 19179,
I'OCT 17.1.1.01 u ruppoxuMuueckoMy caosapio [ 1 ].

3.1 Bognbid o00BekT: CoOCpenOTOYCHHE NPHUPOAHBIX BOJ Ha
HOBEPXHOCTH CYHIM JIMOO B TOpHBIX MOPOAAX, MMEIOLIUX XaPaKTECPHbIC
¢opMBI pacnipocTpanenus u ueptol pexuma (1'OCT 19179),

3.2 B3BCHICHABIC BemeCTBA B NPHPOABLIX BoAax: YacTHUB
MHHECPAIIBHOTO H OPTraHHYECKOro MPOUCXOXACHHA, UMEIOIUE OOJIbIITHE
pa3sMEphl, 4YeM KOJUIOMJHBEIE YACTHLE! H HaXOAANIMCCS B BOAE BO
B3BCIICHHOM COCTOSHHMH [1].

3.3 3arps3HAIONIee BOAY BEINECTBO (Farpa3HAOINEEe BeleCTBO):

BengecTso B BOAE, BRI3BIBaonee HapynieHne nopm kauecrsa Bogul (I'OCT
17.1.1.01).

PJ1 52.24

3.4 MHErpanus XHMHYCCKHX BEleCcTB: [IepeMelicHHE XMMHUYECKHUX
BEUIECTB, COUCPXKAIMUXCA B NPHPOJHBIX BOJAX, BMECTE ¢ BONHOH MacCOH
BHYTPYM Hee, BBINAJACHMEC MX B OCAAOK, YAAJICHHE B aTMochepy WM
norpebiaeane uX pacTHTEILHBIMH H XKHBOTHBIMM opranM3Mamu | 1,2, 4, 5].

4 O0mue MoJOXKEeHH

4.1 PacnpenencHue MeTalJIOB MEXAY PaCTBOPEHHOHW H B3BCHICHHOH
dbopMaMH B TAKHUX CJIOXKHBIX CHCTEMaX, KaK ITOBEPXHOCTHBIE BOAB! CYILH,
3aBHCHT OT MHOTHX (PaKTOPOB, BKII0OYas XHMHYECKHE CBOMCTBA METAILIOB,
COCTAB B3BEILICHHBIX BEUIECTB, HAJIMYHE KOMILIEKCOOOpa3yIOImMUX BEHICCTB,
pH cpenrl, MuHEpanu3alus BOAB.

4.2 Haubonee BaXKHhIM, KaK NPY U3yYCHHH HPHPOAHHIX NPOIECCOB,
TaK M IIpH pa3padoTKE BOLIPOCOB OXPAHBI OKPYKAIOIICH CpEIbl, ABIACTCS
ONIPEAC/ICHUE TOJABHXHBIX (QOPM THKENBIX METAI0B, CHOCOOHBIX IIPU
ONPEAENIEHHBIX YCJIOBHAX IIEPEXOAUTH B PACTBOPECHHOE COCTOSHME U3
B3BCIUCHHLIX BCILUCCTB U JOHHBIX OTJIOXKEHHH. KpoMe TOro, B3BEILICHHbIC
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BCLICCTBA M OOHHBIC OTIIOXEHHSA BXOAAT B IMINEBYIO Lenob OHOTHI
BOJIOEMOB (2, 31.

4.3 JIna TOKEALIX METAIOB HE CYIECTBYET MEXAHH3MOB
CaMOOYHUIICHHA — OHH JIHIIB IIEPEMEIIAIOTCS U3 OJHOM IIPUPOIHOMN Cpelnl
B APYIYI0, B3aUMONEHCTBYS C PpasiINYHBIMH KAaTETOPMAMM JKHMBBIX
OpPraHM3MoOB, M TIIOBCIOJY OCTaBJIAIOT BHIMMBIC HEXKCIATEIBHEIC
[IOCNEACTBUA ITOr0 B3aUMOACHCTBHUA.

4.4 Taxensie metasuibl OT 20 % 110 70 % HaxonsdTCsA B CHIMKATHOH H
ATIOMOCHJIMKATHOH YacTH B3BEUICHHBIX BELIECTB, BTOPYI IOJOBHHY
COCTaBISIOT NOABHXHBIE (QOpMBI — [OBEPXHOCTHO-COpOHpOBaHHAA,
noHooOMeHHass, KapOOHaTHHIC, TWIPOKCWIBHBIC QOpMBI XEjle3a ¢
MapraHia, CBi3aHHbIC ¢ OPraHHYECKHMM BELICCTBOM.

4.5 JIna HaOJHOACHUA U KOHTPOJA 338 COCTOSHHMEM 3ArpAIHCHHOCTH
NIOBEPXHOCTHBIX BOA CYIIH ONPEACIICHHE B HHUX TOJBKO PAaCTBOPEHHOH
¢opMBl MeETANIOB HEJOCTaTOMHO, HEOOXOAHMO OMpeAciIcCHHE HX BO
B3BCLICHHBIX BEUIECTBAX, OCOOEHHO MOABMWXKHEBIX JOPM METAILIOB.

4.6 B xaueCTBE KPUTEPHEB OLCHKH COCTOSHUR 3arpa3HEHHOCTH
BOJHBIX OOBEKTOB CJIEAYET MCIIQJIL30BATh YPOBEHD NPEBLIICHUS 00111ero
COZIEp)KaHHA TSDKENLIX MCTAJUIOB B CTBOPE HAOMIONCHHH 110 CPABHEHHIO C
$OHOBBIM.

5 CymHocTs MeTO/A

5.1 Metron oOCHOBaH Ha BBIJICJICHWM B3BCILCHHBIX BELIECTB
GHILTPOBAHMEM H ONOpPEHCIICHUH BCeX (GOPM MHUIpalldH  TSDKEIhIX
METAJUIOB.

B3BciienHbpie  BCHMIECTBa  OTACAAIOT  (PWIBTPOBAHMEM  4yepes
MeMOpaHubeli QwibTp ¢ AuamMerpoM nop 0,45 MxMm. BO B3BELICHHBIX
BCILECTBAX ONPEENAIOT Cleayioume GOopMel THKEIBIX METamoB: 1 —-
IOBEPXHOCTHO-COPOMPOBaHHEIE M BXoaAiMe B OOMEHHBIH KOMILIEKC
B3BCIICHHBIX YaCTHIl METAJUIbI; 2 — METALIBL, CBA3aHHBIE C AMOP(PHBIMU
FMAPOKCHIAAMH; 3 — METaJLIbl, CBA3AHHBIE C OPTaHMYECKHM BEILIECTBOM;
4 — MeETaJUIbl, BXOOJLIHE BO BHYTPCHHIOI CTPYKTYPY MHHEPAJIOB, B
OCHOBHOM CHJIHKATOB H aJIlOMOCHJIHKATOB. |

5.2 Or6op HEOOXOOHMOro KOIHMYECTBA B3BCLICHHBLIX BEIUECTB H
npoueAypa H3BJICUCHHUA M ONPEHCACHHUA ITHX YeThIpeX (GOpM METAILIOB
OCTAaTOYHO TpYyHOeMKH., Ilo3TOMY 1npemnoXeH YCKOPSHHBIH METOX
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ONpPCHCHCHUA CYMMBl UOABHXHBIX (OPM TOKEIBIX METALIOB BO
B3BCLICHHBIX BEIICCTBAX BOJOCMOB, KOTOPBIH MOXKET IO3BOJIMTH
OOHApY>XHUTb ONACHBIC YPOBHHU 3arpsA3HCHMN MOBEPXHOCTHLIX BOJ CYIUH
pH aBAPHHHBIX CHTYaLMAX.

6 YcKopeHHBLIH MeTOJ onpeNecHHE HOHOB THHKEJIBIX Me-
TAJIJI0OB ¢ YY€TOM B3BEHICHHALIX BEIIECTB B YCJOBHAX OHACHBIX
YPOBHEH 3arpa3HeHHA

6.1 B HEPHUILTPOBAHHYIO npoly BOJIbI nobapngior
KOHLICHTPHPOBAHHYIO a30THYIO KMCJOTYy M3 pacuera 3 cM® Ha 200 cm’
BOABI, KPOME TOTO, A pa3pylieHus OPraHHYeCKOro BEILECTBA
MPHMEHSAIOT AMMOHHH HaZICEPHOKKCIIBIH M3 pacaerta 0,1 r Ha 200 cM’ BOASL.

6.2 IIpoby xmnarsar 15 muH. B pacrBop nepexoaMr cymma
NOABMXHBIX (OPM METAUIOB, OKAa3bIBAIONIMX HETaTHBHOE BJIMSHHE HA
OHOTY BOJOEMOB.

6.3 OQHOBPEMEHHO  TMPOBOAAT  OUpeReleHHe  METALIOB B
OoTMUIBTPOBAHHOM HIPOOE BOEL.

6.4 H3aMepeHHe KOHUCHTPAUHH META/LIOB B Ipobe BOABI BHUIOIHAIOT
no F'OCT P 51309 n PJ1 52.24.377.

6.5 OpnoBpeMendo omnpeaensoT 1o P 52.24,468 xonHucCTBO
B3BEINCHHBIX  BemecTs. KOHIEHTpaUMio MeTaioB B 1pole
NEPECUYUTHIBAIOT HA B3BEILICHHOES BEIIECTBO, MUKPOTPaMM MeTalia B 1 1
B3BCLICHHOro BelecTna. [IpuMep pacuera NpuBeicH B IIPUIIOKEHHH A.

6.6 B ciaywae onpencicHMs BHICOKMX (IIPEBBIMAIOINUAX (POHOBBIC
3HAYEHHS B HECKOIBKO pa3) COACPXAaHHM B3BCLUCHHBIX BEIIECTB,
HEeOOX0AMMO TPOBECTH HKCCICAOBAHHA 110 BBHIABICHHIO (QOPM THXKEIBIX
METAJUIOB, COPOMPOBAaHHEIX HA B3BCIICHHHBIX BEIECTBAX, H YYHTBIBATD 3TH
PE3YJBTATHI IPH OlICHKE HETaTUBHOI'O BIHAHHA HA OHMOTY BOoAOEMa.

7 MeTtoab! BoIICICHREA GOPM THXKeJIbIX METAJLJIOB H3 B3BE-
IEAHLIX BENIECTB MOBEPXHOCTHLIX BO/ CYNIH

7.1 O6pa3en B3semeHHbIX BemecTs (01 0,5 no 1,0 r) cymat npu 60°C
B TEUCHME 4 4 M TOYHYKO HABECKY MOMELIAKT B IMNOJHITHICHOBYIO
npoGHpPKY eMKOCTBIO 25-30 cM’ U1 LEHTPHYTHPOBAHHS.
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st BeIETIEHHS (DOPM THXKEIBIX METAIUIOB [IPUMEHAIOT COOTHOILICHHE
oOpa3ua B3BEIICHHOIO BENMIECTBA M PAacTBOpa JKCTpareHTa Kak I r Ha
20 cM’. Bce omepaiHH I10CTIEA0BATEIBHOIN IKCTPAKIUH Pa3IMUHLEIMU
IKCTParcHTaMu NPOBOJAT ¢ OTACICHHUEM PacTBOPA OT 0CaJIKa ¢ IOMONIBIO
NEHTPpUGYTH B OJHOM LeHTpubyxHoM wmwmuape. K o6pasuy nobasnsior
YKCYCHYIO KHCIOTY KOHuUeHTparuu 1,0 Mous/aM® H BCTPAXHBAIOT B
TeyeHue 4 4 Ha npubope nid BerpsxuBanui. LleHTpudyrupyior 30 MuH
npu 6000 o06/MuH. LlenTpudyrar apekanTHPYIOT % OHNPEAEHCHHUS
COACPKAHHUA ITOBEPXHOCTHO-COPOMPOBAHHALIX H BXOAAIHX B OOMEHHBIH
KOMILIEKC B3BCIICHHBIX 4YaCTHIl MCTAJJIOB, A& TAKKE CBA3AHHBIX C
KapOOHaTaMH.

7.2 K ocaaky B LUeHTpUYXHOH IPOOHPKE IPWIMBAKOT PEAKTHB
Yecrtepa (cmecs 350 cM” 35 %-ro pacTBOpa YKCYcHOM kucnotel # 150 cm’
25 %-ro pacTBOpa COJAHOKHCIOTO THAPOKCHIAMHUHA) B 00meme 10 cm’,
[IPOBOJAT BCTPSIXUBAHME 4 4 M IIOBTOPHO HEHTPUPYTMPOBIHHE.

LlenTpudyrar cimBaloT A ONPEACNCHHA COACPXAaHHS METAJJIOB,
CBA3aHHBIX C aMOPPHBIMH I'HIPOKCHAAMH.

7.3 OcaoK, OCTaBmMiCY B NpPOOHPKE NOPUHAMH 1O 1 oM
obpadbarriBaroT 5 pas 30 %-HBIM NEPOKCHAOM BOJIOpPOAd, BhHIIIApHBaA
Ka>XIBli pa3 pacTBOp Ha BoAsHO# 6aHe, 3aTem no6aBiior 10 cM® YKCYCHOM
KACTOTH! KOHICHTPALUMM | MOJB/AM’, BCTPAXHBAIOT 4 4, BHOBB
LHCHTPUDYTHPYIOT M PACTBOP CJIMBAKOT JUIA OIPEHCIICHUS COACPKaHHUA
METAJINI0B, CBA3aHHMIX C OPraHMYCCKHUM BEIICCTBOM. |

74 K ocanky B ucHrpudpyxHon npodbupke pobasnsiior 2 oM
KOHLIEHTPHPOBAHHON CepHOH KHCIOTH, 10 cM® KOHIIEHTPHPOBAHHOH
GbTOPUCTOBOAOPOAHON KHCIOTHl ¥ BHIIAPHBAIOT HA MEcC4yaHOW Oawxe.
O6paboTky ocagka mnposoaar 2 pasa. Cyxo#fl OCTaTOK pacTBOPAIOT B
COJISHOH KHCJIOTC KOHICHTpallHu 6 MOJIB/.I[M3, paszbasnsior o 10 oM
AHCTWLUTMPOBAHHON BOJOH 110 KOHIEHTPAUMH MO KHCIOTE NPUMEPHO
1 Mons/qM°. B 3TOM pacTBOpe ONpENEnsIOT METALIBL, BXOAAIIHE B
KPHCTAIMYECKYIO PELICTKY CHIMKATOB, AJIIOMOCHIMKATOB.

7.5 Meronuka BelaeneHna GOPM TKCIBIX METAJIOB BO B3BCHICHHBIX
BEIIECTBAX MOXET OBITH NMPHMCHCHA M K HIHCTHIM JOHHBIM OTJIOXCHUAM
BOJHBIX 0OBEKTOB.

7.6 U3MepeHne  KOHLICHTPALMM  METANIOB B JIKCTPAreHTe
Beirtonnsaerca B coorBercteud ¢ I'OCT P 51309, P 52.24.377. [anece
PaCCYUTHIBAIOT MACCOBYIO AOJK TSAKEIBIX METAUIOB B 1 I B3BCHICHHBIX

BCHICCTB.
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7.7 Ilppmep pacyera COACP)KAHUA MeETa/Ia BO B3BCIICHHOM
BEILCCTBE MPHUBEICH B NIPWIKHHUH b.

7.8 IlpH oLeHKE ONACHLIX YPOBHEH 3arpiA3HCHHSA PEK TAKC/IHIMH
METAUIaMH, MOryT OBITBHCHOJB30OBAHEl PE3yNbTaThi, IPUBEJCHHBLIC B
npunoxenuyu B, Tabmue B.1, B.2.



PI1 52.24.671-—2005

IIpunoxenne A
(cripaBOYHOE)
IHpuMep pacdera coaepXaHHusa MeTajlj1a, ONpeneJaaeMoro
YCKOPEHHLIM METOLOM BO B3BCHICHHOM BeMecTBe NPodbl BOALI

OnpeaeneHo B paCTBOPCHHOM COCTOAHHH B QHIBTPOBaHHOM NpoOe,
Hanpamep Mead, 10 Mxr/aM’, B HedWIbTpOBaHHOH Inpobe BoaLI —
31 MKI/IM® MemW, T.e. Ha JIONIO B3BELUEHHBIX BEILECTR NPHXOIHTCA
31-10=21 wMxr/aM’. KOJHYECTBO B3BELIEHHBIX BELIECTB COCTABNSCT
0,07 r/am’.

KomyuecTBo Meau B 1 r B3BemenHbiX BemecTs — 3000 MKr.

IIpunoxenne b
(cripaBOvHOE)
IIpaMep pacuera coaepKaHHA MeTAJLIa
BO B3BELICHHOM BelleCcTBE NPpo0bl BOALI

Macca B3BelieHHOro Berectsa cocrasger 0,7 1.

KojgH4ecTBO JKCTparcHTa, B3ATOr0 B COOTHOLIEHUH K Macce
B3BelleHHoro Bemectra 20:1, cocrasnser 14 cM”.

KoHuenTpauus Merayuia, HanpuMep, MEAH, B 3KCTPAreHTe COCTaBaAeT
2 mkr/cm’, B 14 cM® — 28 Mxkr, T.¢. B 0,7 T' B3BCUICHHOTO BEIIECTBa
COACPKUTCA MEAM 28 MKT, B IEPECUYETE HA IPaMM BEILIECTBA

28MKT
0,7

= 40MKT .
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IIpunoxenue B

(peKkoMeHIyeMOcE)
Pacnpeaenende popM TAKEIbIX METAIIOB

BO B3IBCIHICHHOM BCIHECTBE PCK

JIs nonydeHus KOAMYECTBEHHBIX OLICHOK MO pacHpelcsICHHIO H
HEPEHOCY TAXENIbIX METALIOB BO B3BCLICHHLIX BEHIECTBAX, HPOBEICHAI
HCCIICAOBAHUA B 3aMBIKalOIUX cTBopax 10 pek, pacnolOXKEHHLIX B
Pa3IHyYHBIX QH3HKO-TeorpapuyuecKux 30HaX: pekH Mesens, Heman, Muyc,
HoH, Kyb6ans, Tepek, Kypa, Puonn, Ypai, Jlena. Or6op npob npoeezaeH B
3aMBIKAIONIKX CTBOpaX PEK B OCHOBHBLIC THApONoruueckue ¢aspl —
[I0JIOBOALE M JIETHE-OCEHHI0I0 MEXeHb. ¥3 150 o6pa3uoB B3BEeUICHHBIX
BELIECTB NS ONpEAC/ICHHUS COACPXAaHUI METAIOB B HHX, B3ATO 35
oOpa3uoB, riae Macca cocrasiana He menee 0,5 r (Tabnuua B.1).

Cesa3p MeXIy METAUIAMM M B3BCILICHHBIMH YaCTHIIAMHM MOMKET
BO3HHKATh 3a CYCT aacopOlMM HOHOB METAIOB HA ITOBEPXHOCTH
THAPOKCUIOB, HOHHOr0 OOMEHA HA IIMHMCTBIX MUHEpaAIax, CBA3LIBAHHA
OpPraHHYECKOH COCTABJISIOLIEH B3BCIICHHOI'O BELIECTBA WIH KOJUIOMIHBIM
OPraHUYECKUM BELIECTBOM, agcopbumen Ha o0pasyionMxcsa KOMIUIEKCax
METAJUIOB.

HaubGonee r3¢pdexTuBHO copOlms TAXKENbIX METAVIOB IMPOTCKACT Ha
IJIMHHUCTHIX MHHEpalaX, OCOOCHHO Ha BBICOKOAHCTIEPCHOH NEIMTOBOH
¢pakumy, Ha TMAPOKCHIAX JKejle3a H Maprasia, KOTophie, B CBOXO ouepeb,
MOTYT OBITH OCaXKACHK Ha ITOBEPXHOCTH TBEPABIX arperaros.

AHQIM3 coCTaBa B3BEIICHHOrO BenlecTBa NPHPOJHBIX BOX
CBUAETENLCTBYET O AOMHHHPOBAHHHM OKCHIOB Keje3a, MapraHia H
ANOMHHMA. Ha TBEpALIX NOBEPXHOCTAX IVNIHH H APYTHX MHHEPAIBHBIX
JaCTHII MOTIYT OCaXIAaTbCd TYMHHOBBIC BCIISCTBa, TI'YMHHOBBIE H
¢}y 1bBOKHCIOTEI, KOTOPBIE B CHITY CBOEH BBHICOKOH
KOMILIEKCOOOpa3yoliei CHoCOOHOCTY MOBHILAKT COPOLMIO TSDKEJBIX
METAJLNOB Ha B3BCLICHHBIX BEMIECTBAX. DPOpMa CBA3H TDKEJIBIX METAIUIOB C
B3BCLICHHBIMH BELICCTBAMU ONpEICISET HX MNOABKMXKHOCTL B NPOLIECCE
MHIpalHy B NPUPOAHBIX BoAax. Pe3ynpTaThl HCcleaoBaHUH MOTYT OBITh
UCIIOJIL30BAHE! JUIS OPHEHTHPOBOYHOH OLICHKM O CpPEOHEM COACPKaHHH
TOT0 MJIK MHOI'O METAJla BO B3BCLICHHBIX BEUIECTBAX peK, dopMmax HX
HAXOXJICHHS ¥ O CTEIICHH YIPEBHILIEHUS 3TOrO CONEPKAHHA NPH OLICHKE
OIACHBIX YPOBHEH 3arpA3HEHHA B HCCIEXYEMOM O00BEKTE.
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[1o yBennuenuio coaepxanus BO B3BCMEHHBIX BEIIECTBAX 3JIEMCHTHI
pacnonararTcs B CISIYIOLIEM NOPJIKEe: KaAMHH, KOGATET, MeAb, HHKEIh,
XpOM, CBHHEL, HMHK, Mapraden, xene3o. C yBEHYCHHEM JIOJIM TEX WIH
MHBIX (GOpM B MHIPAlUH JJICMCHTOB HX MOXHO pPAaCNOJIOXKHTL B
CHEAYIOIME PAJABL: METAJLIIBI NOBEPXHOCTHO-COPOMPOBAHHBIC M BXOAALLHE
B OOMEHHBII KOMILICKC — X€JIE30, XpOM, K0OaJlbT, HHKEIIb, MEIb, CBHHEI],
KaJAMH¥, UMHK, MapraHell; MeTaUlbl, CBA3aHHBLIC C aMOP(QHBIMH
THAPOKCHIAMH — XPOM, HUKEIb, KeNne30, KoOaANnbT, KagMHH, Melb, LIMHK,
CBHHEL, MapraHel; MCTaUIbl, CBA3aHHBIE C  OPraHHYCCKHMH
BCILIECTBAMH — MAapraHel], KaiMuil, LMHK, CBHHECL, KOOaJIbT, XpoMm,
KEJI€30, MEJb, HHKED.

Kak Bumgo n3 Tabiauusl B.2 6oxee 50 % xpoma, xkenesa, kobaneTa
peACTaBJICHA B MANIOIOABIKHON (POpPME B COCTABE BHYTPEHHHX CTPYKTYD
MHUHEPAJIOB, FMIaBHBIM 00pa3oM CHiIMKaToB. bosbluas yacte, 6onee 50 %,
KagMHsi, CBHHLA, HHKEIA, MCIAM, Maprasia HaXOAHUTCAd B COCTaBe
IIOABHIKHBIX (DOPM, UTO AOIDKHO YUHTBIBATHCA NPH OLIEHKE HETaTHBHOIO
BIIMAHHA Ha OHOTY BOAOEMa.

Tao6nuuaB.l - Conepxanne GopM THOKEIBIX METAUIOB BO B3BEIHECHHBIX
BEIHECTBAX PEK

f T T T

| ITosepx-| Merann, Merann, Meran, C}’MME_I Cymma
HOCTHO- | CBA3aHHBIM C | CBA3AHHBIN C | BXOAALIVH BCEX |NMOABMDKHBIX
MeTtann Icopﬁupo- kapboHaTaMH K |OpraHH9ECKHM BO dopM dopM
BaHHAd [FMAPOOKHCIAMH| BCIISCTBOM |BHYTPECHRION | MCTANIA | METALIa
$bopma CTPYKTYpPY
MeTana MHHEDPAIOB

——————t——————————————— e

Kanmuit
KobansT
Menb
Huxkeis
XpoM
CeuHen

I {nHK
Mapranen
XKXeneso

0,7

| 3

11

| 10

10
41
58
570

0,6
5
14
27
17

28

46

120

1,1
14
15

30
14

15
65
100
18

3,4
26
49
79
91
145
246
1430
29,5

2,3
12
34
49
30
102
181
1330
11,5
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T a0nuuaB. 2 - OrrocutenpHoe cogepkaHue POpM TKENBLIX METAIUIOB BO
B3BELICHHBIX BEILIECTBAX PeK, B NPOLCHTAX

| #I'Ioaepx- Merann, Mertann, | Merann, 1 Cymma | Cymma l
HOCTHO- | CBA3aHHBIA C | CBA3aHHKIM C [ BXOAALIMH BCeX  |MOIBWKHBIX
Merann |copOHpo-|{kapOoOHAaTaMH M [OPraHHYECKHM BO dopM ¢opm
BaHHad ['HAPOOKHCNIaMH| BCILCCTBOM 1 BHYTPCHHIOIO | MCTAILIIA MECTaJINna
¢popma CTPYKTYDPY
METANNA MHHEPAIIOB
e = S = — -
Kamvaii | 29 21 18 32 | 100 s |
| Kobanst 8| 19 19 54 100 46
Mens 18 | 22 29 31 100 69
Huxkens 15 13 34 38 100 62
XpoMm 4 11 19 67 100 34
Caunen 23 28 19 30 100 70
Llsnk 3] 24 19 26 100 74 i
| Mapraneu| 44 40 8 7 160 93
AKeneso 2 13 24 61 100 39
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JIRCT perncTpanHH H3MEeHCHHH

BoMmep smcera (cTpanuis) I I
Howmep - 1 = HowMmep Jlara BBe-
H3MCHEH- (3aMEHEH- HOBOTO| aHHYITH- | noky- NEeHUS U3-
H3MERCHMA  horo HOro pOBaHHO- MCHEHHA | MEHEHUS
| ro
4
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