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PYKOBOJAIIAMA JOKYMEHT

METO/{bI BBIAEJIEHNSA 1 OIIPEAEJEHHAA HOHOB
TAKEJBIX METAJLJIOB BO B3BEHIEHHBIX
BEIIECTBAX NIOBEPXHOCTHBIX BOJ CYIIIA B
YCJOBHAX ONNACHBIX YPOBHEM 3AI'PSI3HEHHUSA

Jara sBenenus —2006-07-01

1 O6aacTh IpUMeHEHHA

Hacrosmuii pykoBORAIIMA HOOKYMEHT YCTAHABIMBAET IIOPANOK
BBIACJICHHA M ONpENE]eHHS MNOABHXKHBIX (OPM THKENBIX METaUIOB,
COPOHPOBAaHHBIX Ha B3BCLUCHHBIX BEILUEGCTBAX PEK I[PH OPraHU3aLHU
HaboneHuUi 3a 3arpA3HEHHEM TOBEPXHOCTHBIX BOJ CYILH, BBITONHACMBIX
B pamkax I'ocymapcTBeHHOH ciyxObl HaGmiozeHMit 3a COCTOSHHEM
00BbEKTOB IPHPOHOi cpensl. PykoBoasIuui TOKyMEHT NpeAiHa3HaueH Ui
ONIEPATHBHO-IIPOU3BOACTBCHHBIX  MOAPA3ACNCHUH, OCYLIECTBIAIOMMX
HaOmoneHns 3a COCTOAHMEM IOBEPXHOCTHBIX BOA CYLIH, a TAKKE IpPU
NPOBEAEHUH paboT HO OHEPATUBHOMY MOHHTODHHTY 3arpA3HEHMA BOJ.

2 HopMarnBHBIE CCHLIKH

B HacrosmeM IOKyMEHTE HCIOJNB30BAHBI CCUIKH HAa CIIEXYIOLIHE
HOPMATHBHbIC JOKYMCHTBI:

I'oCT 17.1.1.01--77 Oxpana NPHPOLBI. I'napocdepa.
Hcnone3oBanue i oxpana Bod. OCHOBHBIE TCPMHHE! H ONPEAEICHHUA

I'OCT 19179—73 I'unponorus cymm. TepMuHEI U onpeaeneHus

T'OCTP 51309—99 Boma nurheBad. OmpefencHue COAEpKaHHA
3JIEMEHTOB METOJJOM ATOMHOH CIIEKTPOMETPHHU

PJ1 52.24.377—95 Meronuka BHINOJHEHHS M3MEPEHHH MacCOBOM
KOHLCHTPAlHM METAVIOB B TMOBEPXHOCTHBIX BOJAX CYIIH METOAOM
aTOMHOI1 aZicOpOLMH ¢ IPAMOH NEKTPOTEPMHYECKOH aToMu3aLmei
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P/l 52.24.468—95 Meropnka BHIIOJHCHHA M3MEPEHHH MaccoBOM
KOHLIEHTPAllH¥ B3BCIICHHBIX BEILECTB H OOIIEro CoAepanua NpuMecei B
BOJIaX BECOBBIM METOJIOM.

3 TepMuHLI H opee/IeHAN

TepMUHBI M OTPEAENCHHs, HCHONB3YEMBIE B  HACTOSIIEM
PYKOBOIAUIEM NOKYMEHTE M NOACHeHHs K HuM fmanbl no I'OCT 19179,
T'OCT 17.1.1.01 u ruapoxumuyeckomy ciosapio [ 1 1.

3.1 Bogubiif o00nexT: CocpenoToucHHe NPHPOIHBIX BOJ Ha
DNOBEPXHOCTH CYIIH MO0 B TOPHBIX MOPOAAX, HMEIOLIMX XapaKTepHbIE
¢$opMEI pacipocTpaHenus u 4epthl pexxuma ('OCT 19179).

3.2 B3BelicHAbIC BelIeCTBA B MNPHPOJHBLIX Boxax: YacTHUEHI
MHHEPAIIBHOTO W OPraHHYECKOro MPOMCXOXKACHHSA, UMeromue Gonbuime
pasMephl, 4eM KO/UIOMJHLIE YaCTHLEI H HAXoAfIIMecs B BOAE BO
B3BELICHHOM COCTOSIHMH [1].

3.3 3arpsi3HAIONIee BOAY BeIECTBO (3arpsA3HAIONIEe BelIeCTBO):
BemnecTBo B Boae, BrI3pIBaKONIce HapyHnieHHe HOpM kadecTsa Bogu (TOCT
17.1.1.01),

PJ52.24

3.4 MEArpanHs XHMAYECKHX BellecTB: [lepeMeIlicHHE XHMHYECKHX
BEIIECTB, COAEPKAINXCA B IPUPOJHBIX BOJAX, BMECTE C BOAHOM Maccoii
BHYTPH Hee, BHINQJCHHE HX B OCaAOK, yAaleHWe B arMochepy WM
noTpedNeHne ux paCTHTEIbHBIMH H XHBOTHBIMH opranmsmami [ 1,2, 4, 51

4 O0une MOJIOKEHHS

4.1 PacnipeneseHHe MeTaJUIOB MEXIY PacTBOPEHHOH H B3BEMICHHOH
¢$opMaMH B TaKHX CIIOKHBIX CHCTEMaX, KaK MOBEPXHOCTHBIC BOJE! CYILH,
3aBHCHT OT MHOTHX ()aKTOPOB, BKIIIOYaA XMMHUECKHE CBOMCTBA METANIOB,
COCTAB B3BEILEHHBIX BEHIECTB, HAIMYME KOMIDIEKCO0OPa3yIOMmHMX BEIECTB,
PH cpenrl, Munepanu3aius BOIBL.

4.2 Haubornee BaXXHBIM, KaK NPH H3YYECHAH HPUPOAHKIX IIPOIECCOB,
TaK ¥ NpH pa3zpaboTke BOIPOCOB OXPAHBI OKPYKAIOLIEH cpelibl, ABIACTCA
OTpe/ie/ICHHe NOABWXHBIX (OPM THKENBIX METaNNOB, CIOCOOHBIX HPH
OIPE/ICNCHHBIX YCJIOBHAX IIEPEXONMTL B PAaCTBOPCHHOE COCTOSHHE H3
B3BCIICHHBIX BEIIECTB M JOHHBIX OTIOXKEHHH. KpoMe TOro, B3BeiueHHbIE
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BELICCTBA M JOHHBIE OTJIOXEHHSA BXOJAT B NHIUEBYIO Lenb OHOTH
BOJOEMOB [2, 3].

43 g TOKENbIX METAUIOB HE CYIMECTBYET MEXaHH3MOB
CaMOOYHIICHHA — OHM JIHINIb IEPEMEINAIOTCS U3 OJHO IPHPOXHOH Cpeanl
B JpYIyl0, B3aHMOACHCTBYS C pasIMYHBIMH KATETOPMAMH SKHMBBIX
OpranM3MoOB, M IIOBCIONY OCTABJAIOT BHIAMMBIC HEXKENATEIbHBIC
MOCNENCTBHA 3TOrO B3IaUMOACHCTBHA.

4.4 Taxemnie metawmsi oT 20 % 10 70 % HaxoAATCA B CHIHKATHOR M
QTFOMOCHIIMKATHOH YacTH B3BELICHHAIX BELIECTB, BTOPYIO MOJIOBHHY
COCTaBISIOT NOABHXHBIE (OpMBI — IIOBEPXHOCTHO-COPOMpOBaHHAA,
HoHOoOOMeHHas, KapOoHaTHRE, THIPOKCWILHEE GOpPMBI Xenesa WM
MapraHia, CBA3aHHBIC C OPTAHHYECKHM BELICCTBOM.

4.5 JTns sabmoacHUA M KOHTPOJS 33 COCTOSHHEM 3arPA3HCHHOCTH
NOBEPXHOCTHLIX BOA CYIIH ONpPEACICHHE B HMX TOJNBKO DacCTBOPEHHOH
GbopMbl METAJUIOB HEJOCTATOYHO, HEOOXOAHMO OIpPCHCICHHE HX BO
B3BELIEHHEIX BEIIECTBaX, 0COOEHHO MOABIKHEIX (GOPM METAILIOB.

4.6 B xayecTBe KPHTEDHCB OLCHKH COCTOSHHS 3arpi3HEHHOCTH
BOJIHBIX OOBEKTOB CJIEAyeT MCIOJIB30BATh YPOBEHD IIPEBBILICHHS 061ero
coaepKaHHA TSDKEIILIX MCTaJUIOB B CTBOpPE Hab/IONCHHH O CPABHEHHIO ©
¢$OHOBEIM.

5 Cymsocts MeToa

5.1 Meton OCHOBaH Ha BBHIJCJICHHM B3BEIICHHBIX BEHIECTB
bwibTpOBaHHEM H OOpEAENEHHH BCEX (OPM MHIPALHH  TOKEIBIX
METaJLIOB.

Bs3BelicHHRIE  BEIECTBA  OTACHMOT  QWILTPOBaHMEM  4yepel
MeMOpasHbiii ¢unpTp ¢ Amamerpom mop 0,45 MkM. Bo B3BEHICHHBIX
BCLUECTBAX ONpPEAENAT CNEAYIomue GopMEl TKENbIX MeTamioB: 1 —
HOBEPXHOCTHO-COPOHPOBaHHEIE H BXOAAUIME B OOMEHHBIH KOMILIEKC
B3BELUCHHEIX YaCTHIl METAIUILI; 2 — METANNL], CBA3AHHEIE C aMOPHBIMH
FHAPOKCHIAMH; 3 — METa/LIbl, CBA3AHHBIC C OPTaHHYECKHM BCIIIECTBOM;
4 — MeTa/ubl, BXOMAIUME BO BHYTPEHHIOIO CTPYKTYPY MHMHEpAJOB, B
OCHOBHOM CHJIHKATOB H aJHlOMOCHJIHKATOB,

5.2 Or6op HeoOXONMMOro KONMYECTBA B3BERICHHHIX BEIIECTB H
IpoUeAypa W3BJIEUECHUA M ONpEJCIECHUA 3THX 4YeThIpeX $HOpPM METaLioB
JIOCTaTOYHO TpyRZoeMkH. IJo3TOMy npEemIoXKEeH YCKODEHHBIH METON
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ONPERENCHHA CYMMbl NOABIXHBIX (OPM TAKENBIX METALIOB BO
B3BEIUCHHBIX BCLIECTBAX BOJOCMOB, KOTOPHH MOXET IO3BOJIHTH
06HapyHTh ONACHBIC YPOBHH 3arPA3HEHHS MOBEPXHOCTHBIX BOJA CYIIH
TpH aBapUAHBIX CHTYALHX.

6 YcxopeHHBIH MeTO]I onpeiesicHHA HOHOB TSKEJIBIX Me-~
TaJVI0B € YY9€TOM B3BEHICHALIX BEICCTB B YCJIOBHSX ONACHBIX
ypoBHei 3arps3ReHusn

6.1 B HehHIBTPOBAHHYIO npoly BOJIBI no6apnsmor
KOHLUCHTPUPOBaHHYIO a30THYIO KMCJIOTYy H3 pacyera 3 oM’ ma 200 oM’
BOABI, KPOME TOro, MIf Dpa3pylleHH OpraHM4eckoro BelLEeCTBa
HPUMCHAIOT aMMOHHH HaZicepHOKMCIIBIH U3 pacgeta 0,1 r Ha 200 cM’ BOZEL

6.2 Tlpo6y xumarar 15 mMun. B pacrBop mepexomMr cymma
[OMBMXHBIX (POPM METAILIOB, OKA3LIBAIONIMX HETATHBHOE BIMSHHE Ha
6moTy BOmoeMOB.

6.3 OnHOBpEMEHHO  MPOBOJAT  ONpEReliCHHE  METAIOB B
orQWIBTPOBaHHOH NIPobe BOAKI.

6.4 HiamepeHue KOHUCHTPaLHH METAIOB B Npo0e BOABI BRIIOIHAIOT
no 'OCT P 51309 u PJ1 52.24.377.

6.5 Onpnospemenso ompeaemsior no PI 52.24.468 xomuuccTBO
BIBELIEHHBIX  BemecTB. KOHLCHTpauMi0 MCTanloB B Ipobe
[EPECUHTHIBAIOT HA B3BEIIEHHOE BELIECTBO, MUKPOrpaMM Metainia B 1 r
B3BEIIECHHOro BemtecTra. [IpuMep pacuera OpuBEICH B NPUIOKEHHH A,

6.6 B cioyuae onpemeneHHs BHICOKHX (IIPEBHILIAIOMINAX (POHOBEIC
3Ha4YEHHA B HECKOJIBLKO pa3) COAepXaHMil B3IBELICHHBIX BENIECTB,
HEOOXOAMMO NPOBECTH HKCCHENOBAHMA 1O BEIABICHHIO (OPM TAKEIBIX
METaJJIOB, COPOMPOBAHHEIX Ha B3BEIICHHBIX BEIUECTBAX, H YUHTBHIBATD ITH
Pe3YIbTaTH IPH OLICHKE HETaTHBHOTO BIMAHKA H2 OHOTY BOAOEMA.

7 Metonn: BeiieIeHAA POPM THAKeJBIX METAJLJIOB B3 B3BE-
HieAHbIX BeNiecTB NOBEPXHOCTHLIX BOJ CYIIH

7.1 O6pasen B3sewmenHsix sewects (0t 0,5 1o 1,0 r) cymat npu 60°C
B TeUeHHE 4 4 M TOYHYIO HABBECKy MOMELIAIOT B TOIHITHICHOBYIO
npoBGHPKY eMKOCTBIO 25-30 ¢M® 1 LieHTPHYTHPOBARKS,
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Js BeIzienieH1s HOPM THKENBIX METAIUIOB IPHMEHAIOT COOTHOMICHHE
obpa3ua B3BCIICHHOIO BENIECTBA M PAacTBOpa JKCTparcHTa kak 1 r Ha
20 cM®. Bce OmepauHHM IOCIEHOBATENBHOR OSKCTPAKIMH PazIHUHEIMH
3KCTPAareHTaMH NPOBOMAT C OTACICHHEM PAacTBOPA OT OCajiKa ¢ IIOMOIIBIO
HeHTpHdyrH B oxHOM nentpudyxuom uunubape. K obpasuy nobasnsior
YKCYCHY!0 KHCIOTY KOHuenTpamuu 1,0 mons/mM® H BCTPAXHBAIOT B
TeyeHue 4 4 Ha npubope s Berpsxusanud. LleHTpudyrupyior 30 Mun
npu 6000 o6/MuH. Llentpudyrar AEKaHTHPYIOT INA ONPEAENCHHA
COZICpPXKaHUA NOBEPXHOCTHO-COPOMPOBAHHEIX H BXOAAIIMX B OOMEHHBIH
KOMIUIEKC B3BEIIEHHBIX YacTHMI] METa/UlOB, & TAalOKe CBA3AHHBIX C
KapboHaTaMH.

7.2 K ocanky B LeHTpH(DYXHOH NpoOHpKE IPHIMBAIOT PEAKTHUB
Yecrepa (cMech 350 cM® 35 %-T0 pacTBOpa yKCYCHOM kucioTs: 1 150 cm®
25 %-To PacTBOpa CONAHOKHCIOTO TMAPOKCHIAaMMHA) B obbeme 10 cm’,
NPOBOJAT BCTPSXHBaHKE 4 4 ¥ IOBTOPHO LEHTPUGYTrHpOBaHHeE.

Lenrpudyrar cimsaior A1 ONpEICNEHHS COHCPKAHUS METANIOB,
CBA3aHHBIX C aMOP(HEIMH I'HAPOKCHAAMH.

7.3 Ocamok, ocTasmmiics B npobupke mopumsmu mwo 1 oM
obpabarsiBatoT 5 pa3 30 %-HBIM NEPOKCHIOM BONOPOXA, BhINAapHBas
KaXIbIi pa3 PacTBOD Ha BOAHO# 6ane, 3aTem no6apnsior 10 cm® ykcycHok
KHCIIOTH KOHICHTpamuH 1 MONB/AM’, BCTPAXHBAIOT 4 4, BHOBB
LUEHTpH(YrHpyIOT H PacTBOP CIMBAKOT UIA ONPEHCTIEHHUA COUNEPKAHUA
METAJINOB, CBA3aHHBIX C OPraHHYCCKHM BEIICCTBOM.

74 K ocanky B uentpudyxkHoli mpoGupke nobamnmor 2 oM’
KOHLIEHTPHPOBaHHOH CepHO#l kucnoTer, 10 o™’ KOHIIEHTPHPOBaHHOH
GTOPHCTOBOAOPOJHOH KHMCIOTH M BBHIIApUBAIOT Ha necyaHo# Gawe.
O6paGoTky ocanka mpososr 2 pa3a. Cyxod OCTaTOK pacTBOPAIOT B
COTAHOM KHCIOTC KOHUCHTPAMM 6 MOns/mM’, pasGasusior o 10 oM’
JHCTWUIMPOBAHHOH BOJOM A0 KOHLUEHTPAUMH IO KHCIOTE HPHMEPHO
1 mons/mM>. B 3ToM PAcTBOPE ONpPEACNAIOT METALIBI, BXOAANIME B
KPHCTAILIHIECKYIO PEIIETKY CHIIMKATOB, AIIOMOCHIMKATOB.

7.5 Meroauxa BeiaencHu GOpM THKENBIX METALIOB BO B3BEHICHHAIX
BELIECTBAaX MOXET OBITH IPHMCHCHA H K HIMCTHIM AOHHBIM OTIOXCHHAM
BOJIHBIX 06BEKTOB.

7.6 VisMepeHM€  KOHLEHTPAaLMM  METAVIOB B  3KCTparcHre
Beinonnsiercs B coorsercTeud ¢ 'OCT P 51309, PH 52.24.377. Hanee
PaCCUHTBIBAIOT MACCOBYIO HNOMIO TSKENBIX METAILIOB B 1 I B3BEIICHHBIX
BEIECTB.

51 5



PJ1 52.24.671—2005

7.7 Tlpumep pacdera COAEP)KAHHA MeTaula BO B3BCLICHHOM
BellecTBE NMPUBEJICH B NpWDKHUM b.

7.8 TIpH oLeHKE ONAaCHBIX YPOBHEH 3arps3HEHMA PEK TDKCIBIMH
METajlaMH, MOryT OBITHHCIIONB30BAaHBl DPE3YNBTATH], DPUBEICHHHIC B
npwioxKeHuH B, Tabmaus B.1, B.2.
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Iprnoxkenne A
(cmipaBouHOE)
IlpuMep pacdera coiepKaHHA MeTaJlJ1a, onpe/e/sieMoro
YCKOPeHHLIM METOXOM BO B3BeICHHOM BemecTBe NPoObl BOAbLI

Onpeaenero B pacTBOPEHHOM COCTOAHHM B (GWITPOBaHHOH npobGe,
Hanpumep Mmean, 10 MKr/aM®, B HebHIBTpOBaHHOH 1pPObE Bombl —
31 Mxr/aM® MeM, T.e. Ha JOMIO B3BEICHHBIX BEIIECTB NPHXOIHTCA
31-10=21 Mxr/am’. KONHYECTBO B3BEIICHHBIX BEIIECTB COCTABIACT
0,07 r/mm’.

KonuuectBo Menu B 1 r B3pemenubix semects — 3000 mxr.

ITpunoxenne b
(cripaBouHOE)
IIpumep pacyera COACPKAHKSA MeTalLIa
BO B3BEIICHHOM BenlecTBe Npolbl BOABI

Macca B3BewmienHOro BemecTsa cocrapser 0,7 r.

KosinyecTBo 3KCTpareHra, B3STONO B COOTHOLIEHMH K Macce
B3BeuieHHoro semecrna 20:1, cocrasnser 14 oM’

KoHueHTpauus MetTaria, HanpuMep, MeH, B 3KCTPAareHTe COCTaBsSET
2 mxr/eM’, B 14 oM® — 28 MkT, T.€. B 0,7 T B3BCLICHHOrO BELIECTBa
COAEPKUTCA MeAH 28 MKT, B IEPeCcYeTe Ha IPaMM BEIECTBA

28mxr =40Mxkr .
0,7
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IIpanoxenne B

(pexoMenayemoe)
Pacnpenesieade opM THAKEABIX METAVIOB

BO B3BCHICHHOM BeELIECTBE PEK

JUIg nomydeHWs KONWYECTBEHHBIX OLICHOK 1O pacHpelefieHHIO M
EPEHOCY THXEBIX METALIOB BO B3BEIICHHBIX BEILECTBAX, HPOBEAEHHI
HCCHENOBaHU B 3aMBIKAIOIUHX CTBopax 10 pek, pacmoNOXCHHHIX B
pasnuunsix Pusuko-reorpadpHUecKUX 30Hax: pexu Mesens, Heman, Muyc,
Houn, Ky6ans, Tepek, Kypa, Puonu, Vpai, Jlera. OrGop npo6 nposeaeH B
3aMBIKAIOMIMX CTBOPaX peX B OCHOBHbBIE THAaponoruyeckue daspl —
II0JIOBOABE M JIETHE-OCEHHIOI MexkeHb. M3 150 ofpasuoB B3BemICHHBIX
BELECTB JJIA ONPEACNeHHA CONCPAHU METALIOB B HHX, B3ATO 35
o6pas3toB, rie Macca coctasiana He menee 0,5 r (Tabnuna B.1).

CBa3b MEXIy METAIAMH M B3BCIICHHBIMH YaCTHUAMH MOXET
BO3HHKaTh 3a cYeT ancopbuuy HOHOB METAVIOB Ha IOBEPXHOCTH
THAPOKCHAOB, MOHHOIO OOMEHA Ha IJIMHUCTBIX MHHEpAllax, CBA3LIBAHUA
OpPraHHYecKOH COCTaBIAIONICH B3BEIUCHHOTO BELICCTBA WIH KOJUIOMAHBIM
OPraHHYECKHM BEIECTBOM, azcopbuueii Ha o6pasylommuxcs KOMIUIEKCAX
METaLIOB.

HauGonee >ddexTuBHO copOlMs TAXKENBIX METAIOB MMPOTEKAcT Ha
TJIHHHUCTBIX MHHEpaltax, OCOOCHHO Ha BBICOKOAWCHEPCHOH NEIUTOBOH
¢paxuny, Ha THAPOKCH/IAX JKEJIE3a H MapraHiia, KOTOpEhie, B CBOXO O4epes,
MOTYT ObITh OC2)KACHH Ha IIOBEPXHOCTH TBEPbIX arperaTos.

AHaMM3 cocTaBa B3BCWICHHOIO BEIECTBA NPHPOAHBIX BOX
CBMJICTENLCTBYET O JOMHHHPOBAHHH OKCHIOB >ele3a, MapraHia M
anoMHEHA. Ha TBepabiX MOBEPXHOCTAX INIHH M APYTHX MHHEPaIbHEIX
YacTHLI MOTYT OCXAAThCS TYMUHOBBIC BCIUECTBE, TYMHHOBHE H
$ysIbBOKHCIOTHL, KOTOpHIE B CHITY cBoeit BBICOKOH
KOMIUIeKcoo6pasyomeit CriocOOHOCTH MOBHILIAIOT COPOLMIO TWMKENbIX
METaIN0B Ha B3BEMEHHBIX BenleCTBaX. DOpMa CBA3M TDKEIIBIX METAIUIOB C
B3BCIICHHBIMH BELICCTBAMHM ONPEAENACT HX NMOABIXHOCTE B NpoLEcCe
MHTPalHH B MPHPOAHLIX BojaxX. Pe3ynpTaThl HCclenoBaHHi MOryT 6bITh
MCIOJIb30BaHb! JUIf OPHEBTHPOBOYHOH OLCHKM O CpENHEM COJCPXKaHHM
TOTO MM MHOI'Q METaNa BO B3BEHICHHEIX BEIIECTBAaX pek, dopmax ux
HaXOXJICHHS ¥ O CTCIICHM NPEBHILIEHUS 3TOrO CONCPXKAHMA IIPH OLICHKe
OIIACHBIX YPOBHEH 3arpA3HEHHA B HCCIEYEMOM 00BEKTE.
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To yBenuuenunro coaepkaHus BO B3BEIIEHHBIX BEIIECTBAX 3JIEMCHTHI
pacnoJiaralorcs B CIeIyIOImEM Hnopsajxe: KaaMui, KoGaibT, MeAb, HHKEND,
XPpOM, CBHMHEL, HMHK, MapraHel, xene3o0. C yBeJHYeHHEM JOJM TEX MITH
HHEIX ¢GOpPM B MHIPallHH 3JCMCHTOB HX MOXKHO pacnoloXHTh B
CJIEAYIOLIME PAABL: METAUTH NOBEPXHOCTHO-COPOUPOBAHHEIE H BXOAAILIHE
B 0OMEHHBIIf KOMIUIEKC — XeJIe30, XpoM, KOGabT, HHKEIIb, Meb, CBUHEL,
KaJMHif, UMHK, MapraHell; MeTa/Ulkl, CBf3aHHEIC C aMOpHHIMHM
THAPOKCHIAMH — XPOM, HHKEJIb, JK€Je30, KoOANbT, KAAMHUH, Mellb, LIMHK,
CBHHCL, MapraHell; METaIh, CBA3aHHBE C  OPraHHYECKHMH
BELLECTBAMH — MapraHew, Kajmuii, LUMHK, CBHHEl, KOGaIbLT, XpoM,
xene3o0, Mellb, HUKETb,

Kak sujgno u3 Tabmunst B.2 6onee 50 % xpoma, xkenesa, kobaisTa
MpeACTaBICHA B MAJIONIOABHKHOM GopMe B COCTaBE BHYTPEHHHX CTPYKTYP
MHHEpaNoB, FIaBHBIM 00pa3oM cuimkatos. bosbiuas gacts, 6onee 50 %o,
KaJAMHA, CBHHIA, HHKeNls, MeQW, MapraHna HaXOAMTICHA B COCTaBe
TOABMXHEIX GOPM, YTO AOIDKHO YUHTHIBATBLCA NPH ONECHKE HEIaTHBHOTO
BJIHAHHUA Ha OHOTY BoaoeMa.

T a6 nunaB.l - Conepxanne GopM TSDKEIBIX METALIOB BO B3BCIICHHBIX
BEIECTBAX PEK

ITosepx-| Merann, Merann, Meramn, | Cymma Cymma

HOCTHO- | CBS3aHHBIN C | CBA3AHHEI ¢ | BXOAMUIMA BCEX |MOABHIKHBIX
Merann |copGupo-|xapGoBaTaMy H |OPraHHIECKHM BO dopm dopm

BaHHAd [THADOOKHCNAMH, BEIICCTBOM | BHYTPEHHIOIO | METANNa | MeTalIa

$opma CTPYKTYpY

Merana MHHEPAJIOB
Kanmuit 1 0,7 0,6 1,1 34 2,3
Ko6ansr 2 5 5 14 26 12
Mens 9 1 14 15 49 34
Hukem 12 10 27 30 79 49
Xpom 3 10 17 14 91 30
Cannen 33 41 28 15 145 102
Inax 77 58 46 65 246 181
Maprasen| g4 570 120 100 1430 1330
XKeneso 0,5 4 7 18 29,5 11,5
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T a6 nuuaB,. 2 - OtHocuTelbHOE coaepkanne GOpPM TIKENLIX METAIUIOB BO
B3BCLICHHBIX BEICCTBAX PCK, B NPOLCHTAX

IMoBepx-] Merann, Merann, Meramn, | Cymma § Cymma
HOCTHO- | CBA3AHHBIN C | CBA3AHHHEIN C | BXOAAIIHMH BCEX  |TTOABYOKHBIX
Merann |copGHpo-{kapGoHaTaMH H [OPraHHIECKHM BO dopm ¢dopm

BaHHanA mnpoomcnamu BCIIECTBOM | BHYTPCHHIOIO | MCTAJLIA MeTanna

bopma CTPYKTYpY

MeTana MHHEpAIIOB
Kanmui 29 21 18 32 100 68
KoGanst 8 19 19 54 100 46
Mens 18 22 29 31 100 69
Hukens 15 13 34 38 100 62
Xpom 4 11 19 67 100 34
Causien 23 28 19 30 100 70
1lunx 31 24 19 26 100 74
Mapranen| 45 40 8 7 100 93
HKeneso 2 13 24 61 100 39
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JIBCT perncTpannd H3MeHeHHH

Homep

Homep mmicra (cTpannim)

H3IMECHEH-

T|3MEH3H“51 HOTO

3aMEHEH-
HOTro

HOBOTO

aHHYITH-
pOBaHHO-
ro

Homep

noKy-
MCHTA

Tonmuce

JlaTa BHe-
CEeHMA U3-
MEHeHHus

Jara sBe-
JICHUA H3-
MEHEeHUA

12
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