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TUIPOORNCH METSNIOB NPerCcTABAADT COCOD OOCMMpHEI RAACC X
MIYECKUX COCRMHEHNY, MMeDMIX GONBMOe NPARTHUYECKOS 3RAYEHNE D!
UMyMECTBENAO B ARANNTHYECKO! XMW M B TEXHONOrmM. I'MIpOOKMCH
MeTANN0B OTHOCATCHS K COSJUHEHUMM, WSBECTHHM € JABHUX BPOMeR W
NOTOMy MHOTO uUSyuapmuues. Tewm He mMEwee N0 HACTOANETO BPEMeH:
HADJ BHAHNA O TUIPOOKMCAX BO MHOTHX OTHONGHWAX HEEOCTATOWHM,
B CHAY YeT0 ¥ BOSMOTHOCTH NMPARTUNYECKOTO HX HCHONS3OBAHMNS MPES:
CTABNADTCH JANGKO HE WCUePNAHHHMN,

OcHOBHHM HEZOCTATROM GONLNUHCTBA mnm A0 IHIpo-
ORHCAM MOTRNNOB ABAAETCHA TO, UTO NpPONECC MX OOpa3cBAHNS He U3)
uancd, KaR NpaBUNO, IOCTATOYHO NeTanbH0. [pocToTa pasors ¢ Iu
POOKNC MM, MMeDNAs OCHOBARNEM,B GONLNMHCTRE CAYUYAEH ,NX MANYD
PACTBODIRMOCTL, ABARETCA AU Kaxymelicd; GOIMLIUHCTBO PUAPOOKN -
cell mpexcTABAAET COGOD XEliCTBUTE/NHHO OUEHh MANO DACTBODMME B
BOZE COENUHOHNS, BUTAJTALHUE NMONHOCTHD B OCANOK y¥e NpW CTEXUO-
METPUYECKROM COOTHONEHWN DACTBODHMOY HENOUXM U OCAXNAGMOTO META!
ne., HO COCTAB BHNABEUX NPH STOM OCANKOB Kpallne NepeMeHuus u
3aBHCUT OT NENOTO pana JAKTOPOB, K WACHY KOTOPHX CNeLyeT OTHEC-
o1, UpeXNe BCEro, KOMMYSCTBO NOCABNAEMOlt MENOYM, BANAHUE AHY -
OHa OCAxiAeMOll COMi, TeMNeparypy, CEODOCTh OCAZieHus ¥ T..n.
Tamms 00pasoM, HanGoNee PACHPOCTPaHeHHMIl CTOCOS moAywe-
BUS TUIPOOEWCE! BIRMMONENCTBUEM COMH TOTO Wl UHOTO METANNA
n nenown / win ammara/ NPABOAAT K HEWICTHM UMM HEONpEIeASH -
Hilf IO COCTABY MPONYRTAM, JATe JAUTENLHOE NPOMMBARNE KOTOPHX
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He NPUBONMT K NEAU, HE TOBODPH Y¥e O TOM,YTO CAMO NPOMHBAHUE
BO MHOTUX CHyURAX HeNb3A ONpaBlaTh, T.K. NP DTOM UACTO HpPO-
HCXOZNT JONONHNTENHHOE WSMEHEHNE COCTABA BHNABMEN B 0CANOR
THNPOORUCH .

3 oTHOCHTENLHO HEMHOTOWICACHHHX (USURO-XUMUYSCRUX
nccnexoBannii, NOCBANGHHHX WUSYUEHND COCTABa TUIPOOKWCE! meTan
NOB B SQBHCMMOCTH OT YCNOBUII OCamjeHus, CHejyeT,y?0 OCHOBHOIN
NpUYNHOY YRAOHEHNS COCTABa THIPOOKUCEil 0T HOPMANLHOTO SBJAEY
06pasoBaHNe OCHOBHMX CONeil, T.e. coejunennii, B KOTODHX UaCTh
THIPORCUNLHEX HOHOR 3aMENeHs Ha TOT WAN MHOI RUCHOTHHI OCTa~
Tor, CTenmens HTur0 3aHeNeHNs DasNuyHa | 3aBHCHT KAk 0T HpuUpo
N 0CAEJAGMOTO MeTANNA, TAR H 0T COOTHOMEHNS Dearnpynmux ROM
NOHEHTOB W OT WX WCXOJHO! ROHUEHTpanuu, ECTECTBEHHO ,NOSTOMY,
yro maudonee NPABUIHHHM NYTeM USYUEHHS COOTBETCIBYDIMX DEaR-
il gBRgeTes OpmMeHEHHNe METONURY (U3MRO-XMMIUECKOTO AHANESA.

Hacrosups padoTa CTABUAA NEABD MONONHWTL CYNECTBYDIN
npoden B OGnacTH MpunOReHUs OUSURO-XMMUUCCKOIO aHAMN3a K W3y
mmodmmm&mnmmum;)
Rayectse OCBEXTOB OMAW B3ATH TUIPOOKNUCK cepelpa, IMHES, Kaj-
s uopnd,lecnenosanne CTABUNO HENHD BHACHATL 33BUCHMOCTH Cf
gapa HEPACTBODMMMX PHIPOOKNCE! B HEPBYD OUEPeRh 0T BaleRtROC
1 UCXOJHOTO METANNR,YTO OCYHECTBIANOCh BO BCEX CAYUASX B
HoyYeHNY CHCTEM THNA: CONH MCCNENYeMOTo MeTania — enkmi Hasp
~-Boya. C 0eNsD NPUMEeHEHNS DASHAUHNX MeTON0B IAd USYUSRNd RAD
noit CUCTeMH NPUMMGHANNCH MADANNENHHO MBTONH: DAaCcTBOPUMOCTH,
9eRTPONPOBONAOCTH, WIMEDEHNA ROHUEGHTDAIMN BOJOPONHHX WOHOB,
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CBETONOT/IONEHNA U WBMEDeHHs 00”eu 0CAIROB. BHGOD METONOB
00yCIaBMBANCS, NMPEEZe BCErd, IX SHAUCHNEN B aHANNTUYSCKON
XMuMM, ¢ TOUKM SpEHNd ROTOPOIl I'NIABHNM 06pasoM HSYUAMIChH HAd:
BAHHHE BHE CUCTEM. :

Tionyuennte pesyNeTaTH NPENNONATANoCh HCNOAL30BATH EA
ofune JaHiHe O TANPOORUCAX, TAR ¥ NA8 PemeHus OTIC/LHHX ROB
KPETHHX BOTPOCOB XMMUYECROTO aHANU3A.

Hogroamas paldoTa BHNONHEHA B AHAANTUUECROH madoparo -
pun Huoceuryra Xmmn mu. [.07.Memmumsuan Axayeunu Hayx I'pysm
croil CCP u uacTuUyHO B AR6ODATODHME XMMUK ¥ AHANASA PEEKUEX B
menzop HucTuryra OGuedl u Heoprammuecxoll xmnmi mis.H.C.KypHam
Ba Amagemnn Hayr CCCP nox HENnoCpejCTReHHHM DYROBOXCTBOM M M)
NoMOIM Wiena- EODpecnonpenta Amagemmt Hayr CCCP npodeccopa -
JORTOpE xumMugeckrux Hayr H.B,TAHAHAEEA, moTopomy 32 BHEMAHUE
lmnmm!wmmmlm,)m
TaTe Yero oHe GuNA JOBEJEHA 10 HACTOANETO TDYNA, GBTOD BHPA
£26T CBOD IIYOOKYD M UCKDEHHDD GNATOIADHOCTH.
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« OBUHE oI X METAJUIOB

TUZPOOKHCH METANNOB 3a DeXRVM WCEADYeHMexm / merounue MeTa

mH, ONHOBANEHTHHI Tanuil, OTYACTH UEIOYHO-3eMeAbHNE MeTamm /mam
PACTBODUME B BOJE, O Y6l CBMNETENHCTBYET HUreNpUBENeHEAs Tatimy
BeNMYHAH NPOMSBEISHUIl PACTBODUMDCTY REKOTOpMX W3 mux /I/.
—ia0mmp I
[pensBeIeHye PACTBODHMOCTH HEKOTODHX
THIDOORMCET ME TANNOD

SRS

' Mpoussenenue sopym  lpousperense

SOpUyR2. BEUECTSA ppcYpopuMDCTH  BEHECTBA  PACTBOPHMOCTI
Age0[Agc o] | 2,010°8 | Xy | 10
AR(OH), [A"+30K] | I,9107%° | Mg(oH), 5,5.2071%
Asoon 00w o] | 50075 | Mn(on), 701970
Augs [ son] | 8,5.1074 Ni (0K, 1,6.10714
Ba (0H), . 8Ha0 52070 | Pb(OW), 2,8.10716
Be00H),[288"4on] | 110740 Pd(0H), 130
Pi 00H [@i 0*+ OH'] PLtOH), | 1.107%
Ca (0H), 3,1.107% | Sbook[S60"+0H ] e
Cd(0H), 1,2.10714 Sn (OH), 5.10726
Cr (OH), 6710731 SnOHy | 1.10796
Co (OH), 2,10716 Sz(0H),-8Ha0 | 3,2.307%
Cu0 [l 4 0H7] 1,2a0°15 | Jh(0H), 1.10730
W (0K), | 5,6.107%0  Ji0(H), [ic*"e0k]|  1.307%0
Fe(0k), 4 ,8.10’15 Ji (0H)5PT3++ 3ok | 1.107%0
Fe(oM), 3,8.10738 72 (OH) 7,2.10°
Yo (0H)5 5,10737 T (0H)5 L0744
Hgo [Hg? "+ 204 1,4.307%6 | 0,(0H),[udkt 20| 2.707T°
- Hgp0 [ngg + 20K ] I,6.10723 Zn(0h), 4,517
k HQO (o), [HpO™+ 20H ] 10
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Hag BUAHO W3 TAGMUNH PACTBODPUMOCTH TUAPOORNCEH HACTOMND-
KQ MAaNa, YTO BHOAHE 00ECNeunBaeT UCHOAL30BAHWE WX ¢ AHANNTH
yecrmuy nenmnl, OZHARO, 9TOMY NPENATCTBYET Heimit PAX BpUGMH
B PesynsTaTe vero BOSMOFHOCTH WCHONLSOBAENS THIDOORUEE! B am
EUTHYECKOY XMMUV W B TEXHONOr¥UW B SHaUATens-HoH cTreneHn eotm-
mega. Hume pacCMATPUBADTCA HEROTODHE N3 TAKNX MPWYMH.

THAPOORNCE METARNOB OCAEIRDTCH OCHUNO C NPUMEHEHUEM
TPEX BUZOB CPeICTB: eNKUX WHENOovel, aMuuara 1 Crato-meNOuHHX
conelt / aneraros, Gex30aToR W ip./, €NOCOGCTBYDHEX TUIPOIMIY,
Bo Bcex Tpex CRywasx MMEDTCH CBOY 0COONE CTODOHH, KOTODHE HE(
GXONMI0 YUUTHBATL HA NPARTHKE.

Ocaxnenue memovamy / NaOH , KOH/ BHDOZHMMOC BEChi MPO(
T0 W GHCTPO, 3a HCKNDUEHNEM TeX CAYYAeB, KOTJA OCANOK DacTno-
P B TOM WA MAOM W3CHTRe menoun / Gepwmmit, amvMunmii, rammi,
WRAMi, TepMaHmil, ONOBO, CBUNeN, XpoM, Bamammit /5/, momoxes/t
sonsdpan /6/ u gp./. OIFaxo B B TeX CAyuvasx, KOrJA OCANOR RO
PaCTBODUM NpM u3GHTRe wmenounw / NO Epalimell mMepe npU yMepPEHHOM
ee usduTRe/, YTO WMEET MECTO NP OCAZICRNN MATHHS, PENKO-38~
MeMNbHHX nwiol, Tennsi, THTAHA, UMDKOHMA, TODUS, ¥enesa, K(
fanpta, HWKeNA, MAPrAaHNA, YpaHa, BHCMyTA, FRRJMIA, MENM ¥ XD.
JANEeKo HE BCErJA OCAJOK NONYyUYaeTCH HACTONLKO YHCTHM,NTOOH er{
MOTHO OHAO MCNMONLI0BATL ¢ AHANNTHYGCRUMY HERAMM WAH B TEXHOM
o .

fipuuuEaMn 9TOre ABASDTICH OOHYHO: 3aXBAT OCAAKOM HENO-
un B HeBmMmBAEuOl bODMe, 00PA3OBAHME OCHOBAHX CONEN WAR €00Ct
KIeHNe NOCTOPOHHUX NpuMeceil, camux Nno cefe He OCAXNANNUXCS B
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HOPMAJLHHX YCTOBUAX IMENOYbi, BCAEICTBUE BTOT0 B DANE TUIPO~
OKUCell Nocie OCaXNeHud UX MeNoYbD, NMPOMHBAHWA ¥ NPOKAMMBAHUA
oduapymmaerca' SHAUNTENbHOE KOMUYECTBO menoun, B CBA3H ¢ yeM
HeBO3BMOXHO TOYHOE ONpejeneHne xenesa, MAPraHna, HUKENS, KO-
GansTa, ypasa, MeNU W IPYyTrux man.

06pasoBauue OCHOBHHX CONell OTMEYAETCSH MO OTHOWSHMD
TNOYTH KO BCEM MeTannail, OJHAKO BOMPOC STOT MAJO nsywn' ¢ Gu~-
3NKO-XUMUYECKO!t CTOPOHH } COOTBETCTBYDNNE DEKOMEHIAUUN MOUTH
O0TCYTCIBYDT,

Coocaxmenne pasAuuHHX NpmMeceil /MMeeT OCHOBaHUEM, 38—
YacTyn, NpUMECh B menovax KapfoHaTa, CHOCOGHOTO 0CAXIATH KAk
nuii, Gapuit u Ipyrue MeTalNH, B CWAy DTOT0 IpH OCaXIeHMH HENO-
Yyph, Hampmiep ®eaes30 WX Hukemb, Kanbiul u OGapui omxyf.!?‘tcx B
ocajKe NPakTUYeCKU NMONHOCTHD, YKaSaHHAA BHEE CNOCOGHOCTE pac:
TBOPEHUS TUAPOORMCEN HEROTODHX MeTANNOB B MBOHTEE MENOWM CIY-
RUT OCHOBAHUEM JNA pasieNeHus XPyr OT Jpyra pafa MeTannoB
/ ®enesa 0T aNOMuUHUS, HUKENa OT NUHEKA I T.%./,H0 Kax mpaBm -
N0 9Ta OMepanus He JAT BUONHE YJOBNETBOPUTENHHOTO De3yibTa-—
Ta, T.K. C OJHO! CTOPOHH, DACTBODUMHII B USCHTKE WENOYM METAI
ocTaeres B 0CaJKe HEPACTBOPUMOIl TUIDOORICH, KOTODaf,3auacTyD
He PacTBOPAACH B NENOUN B YMCTOM BHIE HAWIHAET UHOTJA uaC -~
TUYHO DaCTBODATHCH B Heil, HAXOXACH B CMECH C IPYyTmMy MeTai-
neMm / HanpUMEp ®eneso ¢ aiouuHueM u xp./.

Ocexyenne TUNPOOKUCE! ammaKoM NMEET UENbD U30ETHYTH BH
najeHus TeX 0CAJKOB,K0TODHE UMEDT MECTO NpH OCaEJeHMN MX me
novaini. YaCcTh OTUX OCNOTHEHNI! TEHCTBHTENLHO YCTPAHAETCH,Kak
HAMp.HOCNeNCTBAA COOCAXIeHNA OCaXUTeNd, NpUBojaNee B NAHHOM



