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1. OCHOBHDLIE NOJIO)XEH NS

1.1. B mocienkue Toan yaensercs oco6oe BHUMaHHE TPO-
6sieMe 3arpsi3HeHHsl OKpyXaomed mpHPONHOH Cpefbl TAXKEeJIbIMH
MerasiaMi (TM) M LPYNHMH TOKCHYHBIMH SJI€ MEHTaMHU.

B oBfisan c BO3pacTalOIMMH MacuITabaM# TeXHONEHHOrO 3a-
IPA3HEHHA OKpYXaiouled opefbl PAA TAXEJbLIX METaNJOB M TOX-
CHYHBIX 3/IEMEHTOB BKJIOUEH B MeXAYHapOJHbIe M OTEYECTBEH-
Hbl@ CITHCKH 3anpA3HSIONHX BeILECTB, NOJJeXalHX KOHTDOUIO.

ITo creneHn OMacHOCTH XHMHYEOKME SJEMEHTH MOJpa3ness-
1orcsi Ha 1pu K1acca ([OCT 17.4.1.02—83) [1]:

] — BellecTBa BHICOKOOIACHBIE,

2 — BelllecTBa yMepeHOONacHbIe;

3 — BelllecTBa MaJIOONACHHIE.

Ta6amma l

OTHeceHHe XHMHUECKHX BelleCTB, NONajaoiux B NOYBY M3 BHIGPOCOB, c6poCcoB,
OTXO/10B, K KJAacCaM ONacHOCTH

Kaace onacsocTd Xumuueckoe BelISCTBO
1 MbimpaK, KaIMHA, PTYTh, CejleH, CBHHell, LWHK,
¢drop, 6eH3(a)nupeH
2 Bop, ko6anbr, Hukenb, MOAMGAEH, Mejb, CypbMa,
XpoM
3 Bapnit, Bananuii, BonsdpaM, Mapranel, CTPOHLRA,
aneTopeHoH

Knace onacHOOTH XUMHYECKHX BelIeCTB YCTaHaBJMBaeTcs He
MeHee YeM II0 TpeM N0Kas3aTe/siM B COOTBETCTBHH C IPHJOXe-
wueM 1.
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1.2. CreumanmcTai arpoOXAMHYECKOR CAYKOB, HAYIHO-HCCTE-
MOBATE/IHCKHX HHCTHTYTOB, NPOEKTHO-H3bICKATENbCKHX CTaHUHH
XHMH3aUKH CeIbCKOrO0 X03fHCTBa M HX (GHINANIOB, PaHOHHEIX H
MeXpPaHOHHBIX arpOXHMHYECKHX JaGopaTopuii OCYILeCTBJASIOT
CHCTEMAaTHYeCKHH KOHTPOJbL 32 3anps3HeHHeM IOYB CeJBCKOXO-
3AHCTBEHHBIX YroQuil M TIPOAYKIIMH DaCTEHHEBOACTBA TSKEJ/bIMH
MeTalJlaMH B CJQAYIOUIHX CJAyYasix:

1.2.1. Tlpu HCnONB30BaHHHM OTXOMOB NPOMBILIIEHHOCTH H KOM-
MYHAJIBHONO X03sHCTBA B KayecTBe CPEACTB XHMH3ALHH CEbCKO-
ro xo3siicTBa — M3BeCTbOOAEPKaUKe OTXoAH, docdorunc, ocan-
KH CTOYHBIX BOJA, KOMNOCTH H3 TBepAbIX OLITOBbLIX OTXOMOB
(TBO);

1.2.2. Ipn xoMn/eKcHOM NPHPOLOOXPAHHOH OlEHKE TEXHOJMO-
THH HOMOJIb30BAHHA GPENCTB XHMH3aUHH, B TePBYIO OUepenb NIPH
KOMIIJIEKCHOM arpOXHMHUYECKOM OKYJBTYPHBAHHH moJeil;

1.2.3. TIpy HHTEHCHBHOM 3anpSi3HEHHH IIOYB CeJbCKOXO3SHCT-
BEHHBIX YPOAMH M NPOAYKUHH PAaCTeHHEBOJLCTBA BHIOPOCAMH ILpO-
MBIILJIEHHB X OTXO/IOB MPEANDHATHH, ONpene]eHHOM Ha OCHOBAHHH
JaHHBIX UHBEHTAPH3AUHH HCTOYHHKOB 3anps3HEHHS;

1.2.4. Ilpu ucnosib30BaHHH CTOYHBIX BOJA, cogepxamux TM u
APYrue TOKCHYHbIE DIPHMECH, (I OPOIUNEHHS CeJbCKOX03AaHCTReH-
HBIX YNOJHH.

1.3. Pa6oTel mo KOHTPOJIO 32 HCNOJb30BAHHEM OTXOMLOB CTOY-
HBIX BOJL H 3aDPpfA3HEHHEM IIOYB OEJIbCKOXO3SIHCTBEHHBIX YNOAUM
TeXHOTeHHBIMH BhiGpocamu (m. 1.2.1.—1.2.3.) mnpoBonsarcs, Kak
IIPaBHJIO, TIO JONOBOPAaM C NPEATIPUSTHAMH, ABJSIOUMMHCS HCDOY-
HUKaMH 3arps3HeHHs, a I'PH NPOBEeJEHUH IPHPOLOOXDaHHOM
OLEHKM TeXHOJIOMMH HCIOJb30BAHMA ICPEICTB XHMH3AIMH CeJb-
ckoro xoasficrBa (m. 1. 2. 4.) — o gonoBopaM ¢ 06J1aCTHBEIMH
(vpaeBeiMH, ACCP) -anponpOMBILIIEHHEIMH OGbeJHHEHHSIMH,

2. IIIAHHPOBAHHE PABOT IO ONPEAEJEHHIO
TSHOKEJbIX METAJIJIOB B MOYBAX
CEJIbCKOXO35iNCTBEHHBIX YTOJ1HH,
NMPOAYKIIUH PACTEHUMEBOLCTBA U KOPMAX

2.1. Pa6otsl mo ompenenenuio oconepxamus TM B mouBax,
NPOAYKUHMH DacTeHHeBOACTBA M KOPMax MPOBOAATCH IPOSKTHO-
H3bICKATEbCKHMH CTAHLUAMH XMMH3allHH ICeJbCKOTO X03ffcTBa
H X (QUJIHaJaMH IO NPONpaMMaM, COMVIACOBAHHBIM C pecmy6Jiu-
KAHCKHMH 00belHHeHHAMH «CelbX03XHMHA», pecnyGaHKaHCKUMH
H PerHOHAJBHHMH Hay4YHO-METONUYSCKHMH NeHTpaMu X objact-
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HEMH (pecnyGJHKAHCKHMH, KDaeBbIMH) arpONPOMBILIJIEHHBIMH
00 be ] HHeHHIMH.

Pa6ora Bk/aIOYaeTcs B MPOHM3BOACTBEHHO-OHHAHCOBHIA mJaH
CTAHUMH XHMH3aUHH H ON/IAYHBAETCH B COOTBETCTBHH C YTBEPXK-
JeHHbIMH HOpMaMH BHIPaGOTKH M PacLeHKaMH.

2.2. a5 o60CHOBAHHONO NJIAHMPOBAaHHA paGOT MO BHISIBJE-
HHIO H IIpeAOTBpalleHHi0 HakomaeHuss TM H APYTHX TOKCHYHBIX
5/IeMEHTOB ‘B IOYBE CEJbCKOXO3SHCTBEHHBIX VYTOLMH, NPOAYKUHMH
PaCTEHHEBOMICTBA M KOPMax C LeJblo 6€3011aCHOTO0 H BBICOKOIPO-
H3BOJHMTE/ILHONO BEAEHHS CeJbCKOXO35HCTBEHHONO IPOH3BOACTEA
B YCJAOBHAX TEXHONGHHONO 3anPA3HEHHS IIPOEKTHO-H3BICKATEJb-
CKHe CTaHIHMM XHMH3AaLHH JIOJKHB pachoJararh NOJHOH HHPOD-
MauHed o NpeAnpHATHAX — HCTOUHHKAX 3arps3HeHHS M HCINOJb-
3yeMBIX H NJaHHPYEMBIX K HONOJIb30BAaHHIO B KauyeCTBe CpEACTB
XHMH3AIMH OTXOJaX.

2.3. B mepByio ouepens obpamaercs BHHMaHHe Ha HM3BECTb M
IUNccojepKaliie OTXOAB (HX CMECH), OTXOIB NPOMBIILIEHHOCTH
H KOMMYHaJIbHOro Xx03s1#iCTBa, HCIOJb3yeMble B KauyeCTBe OpraHu-
YecKHX YAoOpeHHH, OTXOAbl, MPHMeHsieMble KakK MaKpo- U MHKpO-
yaoOperns. IIpn 370M yunTHIBaeTcsi 3HaYHMOCTb KaXKJONO BHLA
OTXOZa (IJs1 HCHOJNB30BaHHA B ycJoBHAx obaacrn (ACCP, kpas,
30HBI OGC/YKHBAHUA).

IlpoBoauTCsl MakCHMaJbHO BO3MOXHBIE c6op mHbOpMAUHH ©
(GH3NYECKHX CBOHCTBAX, XHMHYECKOM ‘COCTaBe OTXOMOB, HaJIAUHH
TOKCHUHBIX S/ISMEHTOB.

2.4. TlnanupoBanue paGoT WO M3YUYEHHIO 3arpsA3HEHHS TIOYB
CeJILCKOXO3SCTBEHHBIX YrOAHA M NPOAYKUHMH pPacTeHHEBOLCTBA
TOKCHYHBIMH BBIOPOCaMH TIPEANPHATHHA OCYILECTBJSIETC Ha OCHO-
BAHHH CHGAYIOIHX TOKasaresed:

— 3apEeNHCTPHPOBAHHBIX (DAKTOB 3arpsi3HeHHS MOYB CeJlb-
CKOXO35HCTBEHHBIX YPOMHH, MPOAYKLHH PaCTEHHEBOACTBA M KOP-
MOB;

— CHHXKeHHS YPOXAaHHOCTH M YXYAIUEHHA KauyecTBa ypoxkads
CeNIBCKOXO03AHCTBEHHBIX KYJBTYD;

— M3MeHEeHHS 'POCTa H PA3BHTHA PaCTeHHUH,

~— HEraTHBHOTO BJIHSIHHS BHIGDOCOB Ha COCTOSIHHE IIOYBEHHOTO
IJIOAOPOAHS ((H3UKO-XHMHYECKHe CBOMCTBA NOYBHI, BO3xeficTBue
‘Ha [MOYBEHHYIO MHKPOGbJIOPY u dayHy H mp.).

C aroii Leabl0 MpoOBOAUTCS cGOpP HHPOPMaluHu O B6pocax
NPOMBIUIVIEHHBIX TIPeANpHsTHHA. Marepuayiel mo 3ampocy obJjact-
Horo (kpaeBoro, ACCP) arponpoMbllJIeHHOTO O0beIHHEHHS MO-
Jy4aloT Ha MPeANPHSITHAX-HCTOUHHKAX 3arpA3HEHHS, 06JacTHBIX
(pafiOHHBIX) CaHHTAPHO-3NHASMHOJIOTHYECKHX CTaHIHSX.
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BoaMoXHO HCIOAb30BaHHE MaTepHanoB 06JacTHHX (kpae-
BhiX, ACCP)  TeppHTOpHA/JbHBLIX CXeM OXPaHbl  TPHDPOIBI
(TEPCKOII), xotopbie B Hacrosllee BpeMsi COCTaBJIeHB [Js
MHONHX O6/aacrefi (MaTepHa/el HMeIOTCS B O6JIHCIONKOMAX, CaH-
STHASMCTAHINAX) .

2.5. [TpoBOIUTCA ©OUEHKA CYUIECTBYIOUHX YCJIOBHH BOSMYILIHO-
IO TNEPEeHOCA NMPOMBILIJEHHHIX BHOPOCOB 3a JNAWTeAbHHIM mepuon,
AJIS 4ero mo JaHHbBIM MECTHBIX METEOCTaHLUMHA OTPOMTCA «pO3a
BETPOB», a TaK¥XKe 32 TIEPHOM BereTalUHH PaCTeHHH.

Oco6oe BHHMAaHHE YIeJsercss NPeANpHSATHSM LUBETHOH U yep-
HOH MeTa/JIyphHH, JHEPreTHKH, TOPHOLOOBIBAIOMIEH H XHMHUYE-
CKOH IIPOMBILIIEHHOCTH.

3. OTBOP NPOB NMOYBblI U PACTEHHH NPH OBUIHUX
H JIOKAJIbHbBIX 3ATPSA3HEHHUAX

3.1. O6wHe MOJIOXKEHHS

TepMuHBI ¥ ONpelesieHHsi, HCIOJb3yeMbie B METOAMYECKHX
YKa3aHMsX, U HX IIOSICHEHUS NPUBEIEHb B MPHIOKEHHH 2.

Or6op npo6 MOYBHL H PACTEHHH UPOBOAMTCH B pakOHAX BO3-
AedCTBHA NPOMBILIIEHHBIX, CeJbCKOXO3fHCTBEHHBIX, X035HCTBEH-
HO-GBLITOBBIX M MPAHCIOPTHBHIX HCTOYHHKOB 3anpsi3HEHHs IIPH
KOHTpOJIE CaHWTAPHO-THNHEHHYECKOTO COCTOSIHHS C.-X. YLOAUH H
PacTHTENBHOMA TIPOMLYKLIHH.

3.2. Annaparypa, MarepHaJb, peaKTHBH

— gomate mo FOCT 19596—74;

— noXu noysenHsie mo I OCT 23707—79;

— HOXH H3 MOJIH3THJIEHA HJIH IOJHCTHPOJIA;

— 6YPH NMOYBEHHBIE]

— CMTa TIOYBEHHBlE ¢ JHAMeTpOM OTBepPCTHE 2 MM mo
T'OCT 3584—73;

— ctynk4 ¥ nectuxkH ¢apdoposrie no T'OCT 9147—80;

— 6aHKH CTeK/sAHHHE UIHDPOKOFOpJIble C NPHTEPTHIMH Npo6-
KaMu pMecTuMocTbio 500, 800, 1000 cm!;

— 6aHKH HJIH KOPOOKH M3 WHILEBOrO TOJH3THJAEHA, TIOJH-
CTHpOJIA;

— wmaresu Meraaanueckue no NOCT 19126—79;

— wnarteny miacrmaccoBrie mo FOCT 19126—79;

— COBKH;

— 6ymara ob6eproynas mo 'OCT 8273-—75;

— KJI@eHKa MeIUUNHCKAA;
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— Kasabka no F'OCT 892—70;

— MellIOYKH Marepyarbie;

— NMaKeTHl HJAH NJIeHKa MOVIHITHISHOBas;

— KOPOGKH KapTOHHbIE;

— CYWIHJbHH WKad, o6ecneynBalOLInA NoLIepXKaHue 3aiaH-
Horo TemneparypHoro pexxuma 40—150°C ¢ norpeiusoctsio *+5°C;

—mBoja JucTHANHpoBanHad no FOCT 6709—72.

HHempyMeHTH, Hcmoub3yemue TMpH or6ope Mpol, MOJKHH
OHITh TIMATeJbHO OYHIIEHH OT pxaBuwHHH. He caenyer ymonpe6-
JIITb OLMHKOBAHHBIE Befpa, MEIHBIE H3IEJNHS, 3MaJHpPOBaHHbIE
Tasbl, OKpalleHHble HHCTPYMEHTH, COJepXKalllhe TsXeJable Me-
TaJlIbL.

Oco6Goro BHHMaHHS 3aC/]yXKHBAET TPABHJbHBIA BHOOD yna-
KOBOYHOTO MaTepHaJa AJs NPeloTBPAIeHHS 3arps3HeHHs TsKe-
JLIMH MeTaJVIaMH Tpo0, B3ATHX B moJe. [Ipo6hl NouB MOMelaioT
B MeLIOYKH H3 OTOesIeHHOH XJon4yanobyMaKHoi mkamu. Moxpbie
npobsl OTOHPAIOT B NOJHITHIGHOBHE MEIUIOYKH H IOCJIE JOoCTas-
KH Ic ToJIS He3aMeIJIHTeJbHO CyWaT B MPOBETPUBAEMOM fOMe-
ILLeHHH,

3.3. O16op mpo6 mouswHl.

3.3)1. OT60p mpo6 MOYBH IPOBOXHTCA B ICOOTBETCTBHM C Tpe-
G6oBanussMH K OTGOPY mpo6 MouB MPH OOWUX M JOKAJBHBIX
3arpssHeHHax, m3noXeHusMu B [OCT 174.3.01—83 {3},
T'OCT 17.4.4.02—84 {10], TOCT 28168—89 {46}, a maxxe B «Me-
TONHYECKHX YKA3aHHAX 110 anPOXUMHYECKOMY 06CTIeI0BAHUIO (TOUB
CeJIbCKOX035IHCTBEHHBIX yrodu#» (5] H «MeTofHUeCKHX YKa3aHUAX
N0 [POBeAEHHIO MOJNeBHX H J1a60paTOPHEIX HCCIeLOBaHHH mpH
KOHTpOJie 3anpsi3HeHHs OKpyXalolllefi cpenst MeTauaMu» [6).

3.3/2. O6pasubl moyB oTOHpalOTCs ABAa pasza B IO BECHOH —
nocJie CX04a CHEera M OCEHbI0 — BO BpeMsi yGOpkH ypoxas. [las
KOHTpOsA 3anpsswenns TM o16op npo6 nouB MPOBOLAT He MeHee
1 pasa B 3 roxa.

3.3.3. B kaxmom xoasficrBe ofcnenyerncs 3—5 moset sams-
THIX ‘OCHOBHBIMU Ky/bTypaMH. Pa3Mep mpoGHOH mUIOIIALKH IDH
OJJHOPOIHOM TIOYBEHHOM TIOKpOBe KoueGJaercs or 1 {mo 5 ra, a npu
HEO[HOPOXHOM MmouBeHHOM nokpose — ot 0,6 (1o 1 ra. C kaxnmoi
H3 3THX MJIOLLAL0K OTOHpaercs He MeHee 1 06belHEHHON TIPOGH.

3.34. Ha naxomubix noyBax moweuHbie mpoGbl OTOMpAOT Ha
TJTYOHHY NMAXOTHONO CJIOS, Ha CEHOKOCAaX M MacTOHINAX — Ha TJIy-
6uny mo 25 oM uepes uHTepBaabn 0—5, 5—10, 10—20(25) oM.
Juisi KOHTDOJIA 3arpsidHeHHs JIETKOMHNDHPYIOIMMH BellecTBaMH
TOYeYHhle MPOOL OTOGHpAIOT IO I'eHETHYeCKHM DODH3OHTaM Ha
BCIO INMyOuHy mnoyBeHHoro npoguas {3). Ilpu or6ope mpo6 nox
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36DHOBLIMH H TIPOTIAIIHHIMH  KYJbLTYPaMH, a TaKXe MOJA BHHO-
rpajHHKaMH HeO6GXO/HMO B DaBHOA Mepe 3aXBaTHTb PALKH H
MedkAypsapsi. B cagmax npo6n oT16HpaloT npuMepHo B 1 M oT
CTBOJIa |IepeBa.

3.35. Ilpn or6ope mpo6 MOUBH CEJILCKOXO3AHCTBEHHBIX YTO-
JH# C JOKaJbHHIM 3anps3HeHHeM MPHMEHSIOT CHCTeMY KOHIEHT-
DPHYECKHX OKDYXKHOCTeH, PacNoJOXeHHHX Ha oOnpeaeJeHHbIX
PacCTOSHHSX OT HCTOYHHKA 3anps3HeHHA B 3aBHCHMOCTH OT NJIO-
urajHM 3arpsASHeHHS, YKasblBas HOMepa OKDYXHOCTeH # asuMyT
mecra oT60pa mpob.

B HampaB/eHHH OCHOBHONO PACIPOCTDAHEHHS 3anps3HSIOLMX
BELIEeCTB B COOTBETCTBHH € «PO30OH BENPOB» CHCTEMY KOHIEHTDH-
4eCKHX OKDYXHOCTed TMpPOZOVIXKAIOT B BHAE CerMeHTa, pa3Mep
KOTOPONO 3aBHCHT OT 'CTETIeHH PACHpPOCTPaHEHHS 3aTps3HeHHS.

HesaBHcHMO OT BeTPOBOIO DPeXHMa TPOOGH NMOUBH I1AXOTHOMO
H MOLNAXOTHONO TODH3OHTOB OTGHpAIOT No yerhipeM pyMmbaM B
CJHeAYIOIMX mouKax: 1 —Ha 6aHKaHWHX OT HCTOYHHKOB 3arnpsi3-
HeHHS cebxosyroabsx '(0,5—1,5 kM) ;

2—pB 2—3 KM OT MCTOYHHKA 3anpsA3HEHHS;

3 —B 5—6 KM OT MCTOYHHKA 3anpPsI3HEHHS.

Ilpn 3arps3HeHHH OOIIMPHOH TEDPHTOPHH NPOBOMHTCA OTGOP
npo6 mous Ha 'paccmosiHid 5—30 KM OT MCTOYHHKA 3anpsi3HEHUs
N0 OCH TepeHoca, oGpamHOll «po3e BETpPOB» (M0 JOMHHHpYIOILE-
MY HalpaBJeHHIO pa3Hoca BLIGPOCca): Npobbl OTGHPAIOT HA pac-
crosmny 10, 20, 30 KM OT HCTOYHHKA 3aTPA3HEHHUS.

TToyBeHHble Mpo6H HeoOxomuMO GpaTb Ha paccroshuun 150—
200 M oT KpYmHbBIX aBTOManucrpased w 50 M OT TIPOCENOUHBIX
IOpPOT.

O6beaunenHas mpob6a COCTaBJSETCS He MeHee 4eM U3 5 To-
YeyHbIX NP0o6, B3ATHX € MPOGHOH MIOIAAKH, KOTOpas 3aKJajbl-
BaeTcs Ha paccrosHAy He MeHee 100 M ot wpas noas. C xpae-
BEIX YYaCTKOB TaKXe MOryT ObTb oOToGpaHb 0OO0beluHeHHbe
npo6bl, Ho OHK OYAYT XapaKTePH30BaTh 3arpsi3HeHHe MOYBH
TOJILKO KPAeBhIX yYaCTKOB.

3.3.6. Tlpn or6ope nouBn Gypom oGbenHHeHHas mpoba coc-
raBJistercs u3 20—40 yKo/10B, WpOH3IBENEHHbIX Yepe3 PaBHble IIpo-
MEeXYTKH T0 AHATOHAMH yyactka. [Ipu manHe MapuIpyTtHOrO xona
6osee 500 M /i1 OPHEHTHPOBKH MICMOJIB3YIOTCSA BEIKH.

Ilpu or6ope npo6 MOYBH JONaTOH TOYKH OTGOpa pasmoJara-
I0TCA TI0 «KOHBEDPTY» (UeTHpe TOYKM B YIVIaX TUIOLLALKH H OLHA
B LeHTpe). BoKpyr xakmoll H3 mATH TOYEK NeJaercs elle 1O ye-
Thipe npukonku. TakuM 06pasoM, o6belHHeHHas mpoba cocTaB-
Jsiercs u3 25 TOYeYHHX Mpos.
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3.3.7. TIpobbl noyBH CCHMAIOTCH HA Kpadr-6yMary Wax mo-
JIM3THJIEHOBYIO TUIEHKY, TILATEIBHO IePEeMEUIMBAIOTCH, KBApTy-
1oTcst 3—4 pasa |(H3MeJIbYeHHAsT BPYYHYIO IIOYBA |PA3PABHUBAETCS
#a GyMare B BHIe KBaXpaTa, |eJMTCS HA YeTHIPe YacTH, aBe
NPOTHBOMONOXKHbIE YaCTH OTOPACHIBAIOTCA, 1Be OCTaBlIHecs yac-
TH NepeMelIHBaloTCs ).

Ocrapuwasicsi moc/ie KBaPTOBaHHsI IOYBAa Da3paBHUBaeTcs Ha
6yMare, YCJOBHO Je]uTCs Ha 6 KBaapaToB, H3 LEHTPA KOTOPBIX
6epercss NPHMEPHO ONHHAKOBOE KOAHYSCTBO IMOYBbI B TIO/OTHSHbIH
(momoTHMIEHOBHH) Mewouex uau Kpadr-6ymary. Macca mpoGbt
AoskHa OhTh okoso 1 kr. Ha kaxayio mpoGy noJsixKeH GHTbh 3a-
nosHen «Ilacmopr 0O6C/HefyeMONO ydYacTKa» B COOTBETCTBHH C
npuiaoxenuem 3. JlaHHBIA nmacnopTt sIBASEDCH ITHKETKON NpPOOHI.
Oro6paHHble mpoGbl B J1a60PaTOPHU HEOGXOMHMO TIPOHYMEPOBATh
H 3aperHcTpUpPOBATh B KypHase, YKa3aB «CJelylOLlHe NaHHbIE:
NOPsLKOBBLIH HOMED H MeCTO B3ATHA NpPOOH, pe/bed MeCTHOCTH,
THII MOYBHI, lleJleBOe Ha3HaUeHWe TEPPHTOPHU, BHJ, 3anps3HEHHs,
Aary omn6opa. Ilpo6n xpaHsT B KOpoOKax MJH MaKeTax, Kyaa
[IOMEILAIOT paHee 3aMOHEHHYIO STHKETKY.

3.4. Ot60p mpob NMPOLYKIHH PaCTEHHeBOLCTBA H KOPMOB.

TTpoGel pacTennit OTGHPAIOT HA TeX XK€ Y4aorTKax, ¥TO H Ipo-
6b1 nmousnl. Jlas moJyyeHHs 00beaHHeHHOH mpo6bl pacTeHHH Mac-
coit 0,5—1 Kr HaTypa/JbHOM BJaXCHOCTH PEKOMeHAYyeTcs OMGHpaTh
e menee 8—10 ToweynbIx mpoG.

Hasemnyio uyacTe TpaBsSHOIO NOKPOBA GPe3alOT OCTPHIM HO-
JKOM MJIM HOMKHHILAMH, HE 3acOPsis MOYBOH, YKJIaIBIBAIOT B NOJIHI-
THJIGHOBYIO TIJI€HKY HJH KpadT-GyMary, BKJIAABIBAIOT 3THKETKY
(npuaockenie 4).

Ecnn HHXHAS YacTb pacTeHHs 3anpsi3HeHa NOYBOM, MO HYX-
HO 0pe3aTh (PacTeHHs Ha 3—5 CM BHIILie MOBEPXHOCTH IOUBHI.

O6beuHeHHYI0 MPOOY COCTABJASIOT U3 TOYEYHBIX Npob, B3sd-
THIX M3 HaJ3eMHOH WaCTH (PAaCTeHHH MJM pa3fesbHO — crebaeit u
JIHCTHEB, TIONOB 3ePHA, KOPHEIIOAOB, KIYGHENION0B.

3.4.:1. Orb6op mpob 3epHa.

O160p moueyHHIX Mpo6 HACHIIHONO 3epHa M3 aBTOMOGHJEH
MPOBOLHUTCA MEXAHHYSCKHM TPOGOOTGODHUKOM HJIH BPYUYHYIO ILy-
noM mo [OCT 113586.3—83 [7].

N3 aBromobuset ¢ namxoi Ky3oBa 10 3,5 M moueuHble IMPOGH
oT6HpaloT B 4-X MOYKax mo cxeMe A; ¢ AAMHOA Ky3zoBa or 3,5 mo
4,5 M —B 641 Toukax mo cxeMe B; ¢ AauHOH KysoBa or 4,5 M H
6onee —B 81 Toukax no cxeMme B. [To BceM cxeMaM moueynne
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npo6bl or6upaoT Ha paccrosum or 0,5 mo 1 M ot nepexxero u
3agHeno 6oproB M Ha paccrosHHH 0,5 M OT GOKOBBHIX ‘GOPTOB:

CxeMa A Cxema b Cxema B
X Xt x X X X x X X
X X X X X X X X X

MexanuyecKHM MPpOGOOTGOPHHKOM TOYeUHble mpoGbl OTOHpA-
IOT M3 HACHIMH 3ePHa MO Boeil iee TuryOuHe. IPYyuHbIM LIYTIOM TOU€Y-
Hble mpobul OTOGHPAIOT H3 BEpPXHEro W HHUXKHEro ICJ0eB, Kacasch
wynoM JHa. B apromoe3anax TodeuHble mpoObl OTGHPAIOT H3 KaXK-
JIOr0 Ky30Ba (MpHLena).

O6wmas macca ToyeyHblx npo6 mpH orGope mo cxeMe A HOMXK-
Ha ObITb He MeHee | kr, mo cxeMe b — He MeHee 1,5 Kr, mo cxe-
Me B —He Mmenee 2 kr. Ecan ob6mas macca 6yner Gosblie yKa-
3aHHON, TO OTOHMPaAIOT AOMOJIHUTEIbHO TOYEYHble NMPOOK B Tex XKe
TOYKax B CpPeflHEM CJIOe HaCHIIH.

Toueunble npo6el NpH morpyske (BHITPY3Ke) 3epH2 B BarOHHI,
cyla, CKJaibl 3JeBaTopa OTOHPAlOT H3 CTPYH nepeMelaeMoro
3epHa B MeCTax Ilepenaja MexaHHYeCKHM NPOGOOTOOPHUKOM HJH
CIeLHaJIbHEIM KOBIIOM NyTeM lepeceuYeHHs CTPYH 4yepe3 paBHHe
NPOMEXYTKH BPEMEHH B TeyeHHe BCero INepHoja InepeMelleHHs
napruu. [lepuoagnuyHocts or6opa TOYeYHBIX NpPO6 yCTaHABJUBA-
IOT B 3aBHCHMOCTH OT CKOPOCTH MNepeMellleHHs, MaCCH NapTHH,
a TaKXXe COCTOSIHUSI 3aCOPEHHOCTH, ¢ TeM, 4TOOb 00ecCrneuuTh
TpeboBaHHsA, yKa3aHHble B Tabauue 2.

Ta6auna 2
O160p TOYEHHHX MPOG 3epHA H3 MeLIKOB
KosuuecTBO MEUIKOB O6beM BHGOPKH (KOIMYECTBO MeEWKOB, M3 KOTOPHIX
B TAPTHH, IWIT. OTOMpPalOT TOUEUHHIE MPOGhI)
Jo '10 BKIOUHTENLHO Ha kaxgoro BTroporo Meuka

Or 11 mo 100 BxJsHO- Hs 5 Memxos mmoc 5% oT KoauyecTBa MeEIIKOB
METeMbHO B NapTHH

Ceume 100 H3 10 mewkos mioc 2,5% OT KOIM4ECTBA MeLIKOB
B TIapTHH

Macca oxHo#t TOo4yeuHOH MpoGH AONKHA OHTh He MeHee 100 r.
KosnyecTBO MEIIKOB, U3 KOTOPHIX AOJKHBI ObITb OTOOpaHH TO-
YeuHble NPOGH, OMpeleNsIOT B 3aBHCHMOCTH OT BeJHYHHb Nap-
THH.
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W3 saumThHix MeUIKOB TOYEYHbie MPOGH OTOGHPAIOT MeELIoU-
HBIM wWynoM B 3-X JOCTYyNHBIX Toukax Melika. llynm BBomaTr mo
HalpaBJEeHHIO K CPefHell 4aCTH MelIKa 3XeJOOKOM BHH3, 3aTeM
nosopauusaiT ero Ha 180° u BoHuMaloT. O6pasoBaBileecs OT-
BEepCTHe 3aleNIbIBAIOT KPeCTOOOpa3HBHIMH  ABHXKEHHAMH OCTPHS
myna, capurasi HUTH Memka. O6mas Macca TOYeyHBIX Tpo6
(o6benuHeHHas npo6a) nosKHa OBITH He MeHee 2 K.

O6mbenunenHyo npoby nNOAyYalOT Kak COBOKYMHOCTL TOUYeU-
HBIX npo6. Bce ToueyHble npoGbl CCHIMAIOT B YHCTYIO KPENMKYIO
Tapy, HCK/IOYAIOMIYI0 H3MeHeHHe KauecrBa 3epHa. [Ipu ucmosb-
30BaHHH MeXaHHYeCKOro npoBooTO6OpHHKA IJs oT6opa npo6 u3
aBTOMOGHAell TodeuHnble npoOb CMEWIHBAKOT B npouecce or6opa
npo6 u 06pa3yioT 06beJHHEHHYIO NpobYy.

B rapy ¢ o6beanHeHHOH Npo6OW 3epHAa BKJAALIBAIOT 3THKET-
Ky C YKa3aHHeM:

— HauMeHOBaHHus XO03fHCTBA, palioHa, o6JacTu;

— HauMEHOBaHUS KYJAbTyDH;

— HOMepa CKJlaJa, BaroHa HJIM Ha3BaHHUA CYIHA;

— MacChl NapTHH;

— aaTel 0T60pa mpob;

— Macchi npobul;

— NOAMMCH JMua, oToGpaBsliero npoby.

[Ipu nocTyn/ieHMH Ha 3J1€eBaTOP HECKOJbKHX OAHOPOJAHLIX IO
KaueCTBY MapTHH 3epHa, a TaKXKe KYKypy3bl B [OYaTKaxX, H3 OA-
HOro KOJ/IX03a, COBX03a B TeYeHHe ONepaTHBHHX CYTOK, HOpMHDY-
IOT CPelHEeCYTOUYHYIO mpoby myTeM BbileJIeHHss Ha JAeJuTese U3
o6beANHEHHHX 1po0, OTOGpaHHBIX H3 KaXAOro aBTOMOOGHASA
(npuuena), yactu 3epHa u3 pacyera 50 r Ha 1 T AOCTaBJIEHHOrO
3epHa.

CpenHecytounyo npoby ¢OpMHDPYIOT B YHCTOH €MKOCTH, Ha
KOTOPO# JOJKHEI GHITh YKa3aHbl: HaHMeHOBaHHe XO3fHCTBa, HO-
Mep GpHrajl, KyJjbTypa, COpT, faTa.

O6imas mMacca TOUEYHBIX Tmpo6, B3ATHIX H3 aBTOMOGHJS, BO
BCEX CJyYasx AOJKHA GHTb OKOJO 2 KI H IOJHOCTbIO HCMOJB30-
BaThCA A/ GOPMUPOBAHHS CPEIHECYTOYHOH MPOGHI.

Ecan Macca o6belHHeHHOH MJIH CpeIHeCYyTOUHOH Npo6H mpe.
BHIIaeT 2 Kr, TO BblAeJieHHe cpelHel NPOOB U3 06belHHEHHOMN
NPOBOJUTCS Ha JeJuTeNe, a IPU OTCYTCTBHH JAeJNHTeNs — Bpyd-
HYIO.

Y 3.4.2. Ot60p mpo6 KOpHENNOAOB, KAyOHeNJOAOB, KapTrodeas.

IIpo6bl KAyOGHENNIOA0B U KOPHEMJOAOB OTGHpAIOT H3 GYypTOB,
Hac]hmeﬁ, Ky4, aBTOMalldH, NMPHUENoB, 0ap:X, XpaHUJHLL H T. A.
{1}
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IIpo6u oT6upatorTcs ot ogHopodaHoit maprud. OaHOpoAHAN
NapTusi KopMa ecTb Jito60e KOJHYEeCTBO €ro OAHOIO COPTOTHIA,
3aroTOBJIEHHOr0 ¢ OJHOrO NOJS, XPaHALIErocs B OXMHAKOBBHIX yC-
JIOBHSX.

Toueynble nmpo6GH OTOHPAIOT IO AHArOHAaJH OOKOBOH NOBEpX-
HocTH 6ypTa, HACHIK, KY4H, HJIH CpeAHeH JIMHHH Ky30Ba aBTO-
MalllHHbl, NpHUeNa, BaroHa, 6apXH M T. 1. Yyepe3 paBHble pac-
cTofiHus Ha ray6uHy 20—30 cm. KnyGHensogh u KOpHEIJIOAH
G6epyT B Tpex Toukax noxapsafA. Kaxaas toueunas mpo6a AOJIKHA
uMeTb Maccy okoso 1 Kr. Toueunnie npoOnl nomemalor Ha Ope-
3eHT, COSAHHAIOT U MOJYyYaloT 06beAHHEHHYIO npoby.

Cpeanioio npo6y Maccoif 0KoJ10 1 Kr Aas aHanu3a BBIAEJAIOT
H3 o6beauHeHHOH. [las 3TOro o6belHHEHHYI0O NpPOOYy COPTHPYIOT
10 BeJHYHHE HA TPH TPYNNbl: KpyHHble, cpeaHHe, MeJkue. Ot
kamxpofi rpynnsl  or6upaiot 20% xknayOGHe- uau KOpPHENJOKOB,
06beIHHSIOT HX, YNAKOBBIBAIOT H OTNPABJAIOT B J1a00paTOPHIO.

3.4.3. Ot60p npo6 TpaBBl H 3€JEHOH MacChl CeJbCKOXO3SNCT-
BeHHBIX KyJbTyp. OT60p npo6 TpaBHl H 3ejIeHOH MacCHl CEJbCKO-
x03sficTBeHHbIX KyJabTyp nposoautcs nmo F'OCT 27262—87 [11].
TpaBsl ¢ pacTGHLL HJIH CeHOKOCHBIX YroAHM# OTGHpAIOT HA Bhlje-
JeHubix 8—10 yueTHBIX mJomiankax pasmepoMm 1 uau 2 m2, pac-
noJarasi uX mo AMaroHasu yuactka. TpaBocToii ckamuBawoT (cpe-
3a10T) Ha BBICOTE 3—5 cM,

Ot 3eseHON MaccChl, JOCTaBJeHHOH Ha (pepMBl AN HemocCpea-
CTBEHHOTO CKapMJ/HBAHHSl >XHBOTHBIM MJH IJfI TPHTOTOBJEHHS
CHJIOCA, CeHaXKa, HCKYCCTBEHHO BHICYIIEHHBIX KOPMOB, TOUYEUHbIe
npoGel GepyT BpYyuHYIO He MeHee yeM K3 10 pasHBIX MecT mop-
uusiMmu mo 400—500 r.

OToGpaHHble TOYeuHble NpOOLI 3eJieHOH Macchl coGHpalOT Ha
6pe3eHT, TLWATesJbHO MepeMellMBAlOT H PacCTHJIAIOT POBHLEIM
ca0eM, noJiydas TakHM o6pa3oM o6bedHHEHHYIO npOOy.

W3 o6bexpuHeHHOH NpoGHl  3esieHOM Macch OTGHpPAIOT Cpen-
HIOIO npoby Ans aHaau3a. Hns cocraBieHHs cpefHell mpoO6hl,
Macca KOTOpPOH AOJKHA GuiTh 1,5—2 Kr, TpaBy 6epyT NOPUHIMH
no 150—200 r u3 10 pasJH4YHBIX MeECT.

3.4.4. O160p npo6 rpy6GHX KOPMOB (CEHO, coJoMa).

Or6op npo6 rpy6bbix KOPMOB (CeHO, COJIOMAa) MNPOBOAAT IO
I'OCT 27262—87 {11].

ToueuHble mMpo6H H3 MapTHH C€HA HJH COJIOMBI, XPaHSAIIHXCH
B CKHMPHax, cTorax oT6HpaloT IO NepHMeTPy CKHpAHI, cTOra Ha
PaBHBIX PACCTOAHMSAX ApPyr OT Apyra Ha BHicote 1,0—1,5 M ot
TIOBEPXHOCTH 3eMJIH CO BCeX AOCTYNHBIX CTOPOH C rJIyOHHBHI He Me-
Hee 0,5 M. M3 ToueuHnlx npo6 cOCTaBJAAIOT O6bEeAHHEHHYIO HPO-
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6y maccoit 2 kr. Ilasg 3TOro TOYeyHble NPOGH CeHa CKJIaAbIBAIOT
TOHKHM cjioeM (3—4 cM) Ha 6pe3eHTe HJH IJIEHKE M OCTOPOXK-
HO NepeMelIHBAIOT, HE JOMyCKas JIOMKH pacTeHuit u obpasosa-
HuA Tpyxu {11}

W3 o6benuneHHONt npo6H CeHa OTOHPAIOT CpeaHIo npoby
I anaausa. Oast storo He MeHee yeM u3 10 pasnuyHmIX MecT
IO BCef IJIOAJH M TOJILHHE CJOS OTOHpPAIOT NyyKH CeHa Mac-
coit 60—120 r.

Oro6pannyio npoby (cpelHiol) Maccoil okoao 1 Kr ynako-
BHIBAIOT B IVIOTHYI0 OyMary, OyMaKHHIH HJH MOJHITHJIEHOBbIH
NaKeT, TyAa Xe NOMEUIaloT 3THKETKY.

3.4.5. Ot60p npo6 apyrofi NMPOAYKUHH pacTeHHEBOICTBA.

Merozst or6opa Bcex BHAOB Kpyll, 606GOBHIX, CEMAH M T. H.
aHAJOrH4YHB MeTonaM or6opa npob 3epHa; s6J0KH, MOMHLOPHI,
f6aksakaHbl U T. . OTOHPAIOTCA MO MeTojAaM oT6opa KOpHEMNJO-
n0B. VI3 He6GOJbILUHX NapTHH NPOAYKTOB (SArOLH, 3eJieHbHe KyJlb-
TYpBl ¥ T. I.) TodYedHble npo6nl Gepyrcss B 4—5 mecrax. O6benH-
HeHHasa 1npo6a no macce uian o6beMy J0MKHa OBITh B 3 pasa
6oablle Macchl HAH o6beMa, Heo6XOAWMOrO AJsf MNOATOTOBKH
K aHaJH3aM.

4. ONPEJEJNEHHUE COOEP)XAHUSA TAXEJbIX
METAJIJIOB B MPOBAX NMOYBbI

4.1. CymHOCTh MeTOAa.

OnpexneneHue TsXKeNbX MeTaJJIOB B IOYBEe NPOBOAHTCA MeTO-
JIOM aTOMHO-aGCOPOIHOHHON CNEKTPOMETPHH C MJIaMeHHOH H Gec-
nJaMeHHOH aTomusanued. B HacTosillee BpeMsi AJSl OTAeJbHBIX
2JIEMEHTOB, B TOM YHCJe MeJH, LHHKA, PTyTH, CBHHIA H Ap. pas-
pa6orann I1JIK (npunoxenue 6).

B HacTOAILMX MeTOQHYECKHX YKa3aHHUSIX IIPUBOAHTCA TaKikKe
HX ¢oHOBoe conepxanue (mpujoxenue 7). Takum obpasoM, npm
KOHTpOJie cojepxaHusi TM B noyBax BO3MOXKHO CPaBHHTb ypO-
BeHb 3aTpsi3HeHHsi MOYB ¢ ecTecTBeHHbIM ¢onoM. Kak mnpasuino,
NpH HeOOXOAHMMOCTH KOHTpPOJSI 32 TEXHOTEHHHIM 3arpsisHeHHeM
noys TM, npHHATO ONpedesTh BajOBOE COAEpIKaHHMe MeTaJna.
OnHako BajioBOe cojepxKaHHe He BCerja MOXeT XapaKTepH3o-
BaTbh CTENEHb OMACHOCTH 3arps3HeHHs NOYBH, NMOCKOJBKY TOYBa
crnioco6Ha CBA3LIBATH COeAMHEHHsI METAJJIOB, NIEPEBOAs HX B HEXO-
CTYNHble pacTeHHAM COCTOsHHA. IIpaBH/IbHee TOBODHT O POJIH
«MOABHIKHBIX» H «JOCTYMHHIX» AJA pacTenuit dopm. Onpenenenne
colepXKaHHA TOABHKHHIX (OPM MeETasJIOB IKeJlaTeJbHO NPOBO-
JUTb B CJy4yae BHICOKHX HX BaJjIOBBIX KOJHYECTB B [OYBE, d TakK-
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e, KOraa HeOOXOAMMO XapaKTepH30BaTh MHUIrPAlLHI0 MeTaJJloB-
3arps3HuTeJIel H3 MOYBHLI B PaCTeHHS.

IMogsuxHble (OpMBI METAJJIOB H3BJEKAIOTCA DPAa3JHYHBIMH
IKCTPareHTaMH B 3aBUCHMOCTH OT THUNA HCCACAYEMHX TOYB |
CBOMICTB MeTaJsija. B kadecTBe 5KCTPareHTOB HCHOJB3YIOT KHCJO-
THI, Pa3/iHuHble COJH, OydepHble pacTBOPH, GHAUCTHIIHPOBAHHYIO
BOAY.

B HacTOAmMMX METOAMYECKHX YKa3aHMSIX PEKOMeHAyeTcs HC-
nonb3oBath IM HNO; uau IM HCl m  aneraTHO-aMMOHHHAHBIH
6ydepunuiit pactBop ¢ pH 4,8. DKcTpaKUUI0 MPOBOAAT H3 OTHEJb-
HbIX HABECOK IOYB B JBYXKDaTHOH IIOBTOPHOCTH.

4.2. Annapartypa, nocyna, peakTHBHI:

— aToMHO-a6cop6uHonHbIi cnektpodporomerp (AAC) ¢ nam-
namu nosioro katona thna C 115-1M (BO3MOXHO HCIOJb30BaHHE
RPYTHX aTOMHO-a6COPOGLHOHHBIX CMEKTPOPOTOMETPOB, B T. 4. 3a-
py6exRHHX) ;

— aneruaed TexHuuecku#t mo I'OCT 5457—75 nau nponau-
6yTan GnTOBOW B GaJlioHe;

— Komnpeccop anadparmennsiit CHU-45;

— pH-MeTp MM HOHOMep C MOrpeIIHOCTbIO H3MepeHHil He 6o-
aee 0,5 pH mapku pH-340 au6o npyroi;

— BCTPSIXHBATE/Nb MEXaHHYECKHH;

— BeCch J1lafopaTOpPHBEle 2-TO KJacca TOYHOCTH C TOTpeLl-
HOCTblo B3BelluBauus He Gogsee 0,01 r mo T'OCT 24104—80;

— BecHl JlaGopaTOpHble 3-rO KJlacCa TOYHOCTH C IOrpell-
HOCTbIO B3BeuiuBaHus He Gojiee 0,05 r no 'OCT 24104—80;

— 3JIEKTPOIIUTKA C PETyJNsATOPOM HarpeBa C 3aKpBITOM CIH-
pasabio tuna DI 1—0,8/220 no TOCT 14919—83;

— Gunucruanarop tvna BJ-2 no TY 25-11-1102-78;

— 6aHA BOASIHAA,

— pOTaToOp IJIsl MepeMelIHBAHKS JIOYBE C PAaCTBOPOM;

— KOO MepHble 2-T0 KJjacca TOYHOCTH C HPHULIH(POBAHHHI-
MH 1npo6kaMH BMecTuMocthio 50, 100, 1000 cm3 mo TOCT
1770—74;

— BOPOHKH CTeKJsiHHBle JAuaMeTrpom 56, 75 cm3® no I'OCT
25336—82;

— MHNEeTKH  KajubpoBaHHBe C fpejeHussiMu 1o [OCT
20292—74 Bmectumoctsio 1, 2, 5, 10 cm3;

— po3atop a1s otbopa BuHTsSKKH 10 u 50 cM® ¢ morpelr-
HOCTBIO BOCNPOM3BOAMMOCTH He Gosiee 2% wuum GopeTkn 2-10
KJlacca TOUYHOCTH BMecTHMocThio 10—25 ¢cm2 no TOCT 20292—74;

— Habop apeoMeTpoB;
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— GaHKH CTEKJAHHble HJH MJACTMacCOBHIE BMECTHMOCTDHIO
300—500 cM3 ¢ MJAOTHO 3aKPHIBAIOIIHMHUCA KPHILIKAMH;

— CTEKJIa YacoBHEe AHaMmeTpoMm 5 u 9—12 cm3;

— MaJIOYKH CTEKJSHHEE ONJaBJECHHBIE,

— CTaKaHbl XHMHYeCKHe BMecTHMocThio 200, 250, 500 u
1000 cm3 mo I'OCT 25336—82;

— puabTpE 00e330JIeHHbIe «CHHAS WM Oesasi JEeHTa» JAHa-
MetpoM 12,6 cm;

— kucaora asotHas nmo 'OCT 4461—77, x. 4., NAOTHOCTH
1,42 r/cMm3;

— Kucaora cepHas no TOCT 4204—77, x. 4., nJOTHOCTH
1,84 r/cm3;

— Kucaota coasinas no F'OCT 3118—77, x. 4., mAOTHOCTh
1,19 rfcm3;

— Bojgopona mepekucb no 'OCT 1092976, x. u.;

— rocyfapcTBeHHHH CTaHAApTHHE ob6pasen cocTaBa pacTeopa
coneit Mmerannos FCOPM—-7, I'CO 3391—86;

— ammuak Boanwiit no 'OCT 3760—79, u. 1. a., IJIOTHOCTD
0,91 r/em3;

— MeJb a30THOKHUCAAs 3-Bojdas no TY 6—09—3757—74x. u.;

— Menb cepHokucaasi 5-oguas no I'OCT 4165—78, x. u.;

— UHHK rpanyaupoBanunil no FOCT 989—75, x. u.;

— nuHK cepHokucaui no 'OCT 4174—77, x. u;

— BOJZA JAHCTHJNJIHDOBAaHHAs HJAH OHIAHCTH/JIHDOBAHHAS 1O
I'OCT 6709—72;

— KHCJI0Ta yKcycHas gefsihas no 'OCT 61—75, x. u.;

— KaaMus okucs no 'OCT 11120—75, o. c. u.;

— KaaMHu# cepHokHCcABIH, 8-Boanblil 1o TOCT 4456—75, x. u.;
X. 4.;

— CBHHElL MeTaJIIMYecKH#i  rpaHyaupoBaHumi mo TV
6—09—3523—74 x. u.;

— cHHell asotHokucabl mo T'OCT 4236—77, 4. 1. a.;

— cBHHell yKcycHokucaw#t mo ['OCT 1027—67 (CT C3B
263—76) x. u.;

— nartpusa ruapookucs no 'OCT 4328—77, x. u.;

— ¢enondTaleHH.

Honyckaercs HCMoOAb30BaTh annaparypy, MepHyI NOCYAy H
IpyrHe MepHHe CpPelCTBAa M3MepeHHiH, HMeIOlHe TaKHe XKe HJH
JIy4IlIHe METPOJIOTHUECKHE XapPaKTePHCTHKH.

Honyckaercss TakXe IMPHMEHATb HMIOPTHOe 06OpyAOBaHHE,
MOCYLy W PeaKTHBHl C TeXHOJOIHYECKHMH XapaKTePUCTHKAMH He
HHXe OTeYeCTBEHHHX aHaJoros,

4.3, IToaroToBXa K BHIQJIHEHHIO aHaJU3a.
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4.3.1. IlpuroroByieHxe PacTBOPOB.

Ipurorosnenne pacTBOPOB HEOOXOAMMO NPOBOAHTb B BHITSXK-
HOM wKady.

4.3.1.1. Coasinas kucnora KoHueHTpauuu 1 mosn/am3: 82,0 cm3
COJISIHOA KHCJIOTHI MJIOTHOCTBIO 1,19 r/cM® npHAHBAOT B GHAHCTHI-
JHPOBAHHYI0 BOAY W A0BoAAT o6beM no 1000 cm3. Konnenrpauuio
NIDHTOTOBJIEHHONH KHCJIOTHl IIPOBEDPSIIOT THTPOBAHHEM PpacTBOPa
e[KOro HaTpa B NpPUCYTCTBHH (eHonbransenHa. Jas aHanusa jo-
nycTeMa MoaspHocth Kucaothl ot 0,99 no 1,0 Mosb/nm3.

4.3.1.2. Bypepuniit pacrsop ¢ pH=4,8: nns npuroroBseHns
1 nM3 sToro pacrsopa Gepyr 108 cm® 98%-HOM yKCYCHOH KHCAQTH
(CH3COOH) u 75 cm® 259%-Horo pacresopa ammuaka (NH4OH),
H3MEpPSIOT apeoMeTPOM IJIOTHOCTh YKCOyCHQH KHCJOTH H aMMHaka
d 1o TabJAnaM cHpaBOUYHHMKOB HAXOAST HX MAacCOBbie JOJIH B Be-
COBHIX mpoueHTax. Ec/in HalileHHble 3HAa4YeHHSI MacCOBBIX JAOJeH
OTJHYAIOTCH OT BhILIeYKa3aHHBIX, 06hbeMbl PEaKTHBOB, HEQOXOIH-
Mble IJIsi TPHUroTOBJIeHHs Oy(depHbIX DPACTBOPOB, BBIYHC/SIOT IO

dopmyae
\72=V:«xc——l 4y

Cordz ’
rae Vs — HCKOMBIHl 06beM peaKkTHBa, cM3;
V), — Heo6xoauMHill 06beM peakTHBa, cmd;
c; — Heob6XoxuMasi MaccoBasi AOJIl BellecTsa, BeC., %;
cp — HaliJleHHasi MaccoBas AOJS BellecTBa, Bec., %;
d; — nJIOTHOCTL 3aJlaHHOM MaccoBOM JOJH BellecTna, r/cmd;
dy — NIOTHOCTL, COOTBETCTBYIOLlasi HaHAeHHOH MaccoBOM
LOJiM BeliecTBa, r/cmd,

Haiinennble 06beMbl YKCYCHOH KHCJOTH H aMMMaKa HNPHJIHA-
BaloT K 500—600 cM® 6HZHCTHANHPOBAHHONH BOAH H JOBOAAT HO
MeTkH [26].

4.3.1.3. [TpuroroBsenne pacrsopa IM HNO;: B koHHueckyio
KOJIOY M3 TepMOCTOHKOro cTekja BMectHMocTbio 1000 cm® nanu-
paoT 900 cM3 GHAMCTHIJIMPOBAHHON BOABI H NPHJAHBAIOT K Hel
62 cM® a30THOH KHCJOTH MJIOTHOCTHIO 1,42 r/cM3, ocTopoxHO mO-
MellHBasi pacTBOp, HOBOAAT A0 METKH BOJOH, a 3aTeM HOJIyueH-
HBI paCTBOP OXJaXAaloT A0 KOMHAaTHOH TeMnepaTypbl. PacTtsop
XpaHaT He OoJjiee roia.

4.3.1.4. TlpuroToBJjieHHe pacTBOpPa a30THOH KHCJOTH KOH-
LEeHTpauuu 5 MoJb/AM3 B KOHHUYECKYIO KOJI6Y H3 TEPMOCTOMKOro
crekga BMectuMocTbio 1000 cM3 HanuBaworT 600 cM3 GuaucTaany-
pOBAHHOH BOAB, K KOTOpPOH OCTOPOXKHO mnpuauBaior 310 cm3
a30THOM KMCJOTH NJOTHOCTbIO 1,42 r/cM® m mepememnBaloT, 10-
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BOAAT A0 METKH GHIHCTHJIJHMPOBAaHHOH Boxofi. ITosnyueHHHI pacT-
BOD OXJaXJalT A0 KOMHAaTHOH Temnepatyphl. Cpok XxpaHeHus
pacreopa 1 roa.

4.3.1.5. [IpuroToBJieHHe pacTBOpPa a30THOH KHCJIOTHL C Mac-
coBoit KoHueHTpauueidt 50%: B KOHHUECKYl0 Koj6y H3 TepMo-
cTOfKOro creksia BMecTHMocTbio 1000 cm® Hasnusaror 500 cm3 6u-
JHCTHJJIHPOBAHHOH BOAbL. 3aTeM OCTOPOXHO AoGaBasioT 350 cm?
KOHIIEHTPHPOBAHHOM a30THOH KHCJOTHI IJIOTHOCTHIO 1,42 r/cM3,
nepeMelnBasi pactBop. [losyueHHH#H pacTBOp OXJaXAAWOT 10
KOMHaTHOH TeMmepatypbl. PacTBop xpanat He Gosee 1 roaa.

4.3.2. TlpuroToB/ieHHe PacTBOPOB CPaBHEHHS AJis NMPOBEACHHS
HaCTPOHMKH nmpHGOpa H NMOCTPOEHHS TIpaAyHPOBOYHOro rpaduka
NpH SKCTPAKUHHU TSXKeJbIX METaJJIOB PacTBOPaMH KHCJOT.

4.3.2.1. T1puroToByieHHe OCHOBHOrO PacTBOpPa LHMHKA C Macco-
BO#l KoHLeHTpauueit uuaka 1000 mr/am3: 1,000 r meranaudeckoro
LHHKA NOMeUlaloT B MepHYIO Kojby BMecTumocTbio 1000 cm3
u pacrsopsiioT ee B 20 cm® 509%-HON a30THOH KHCJOTHI, H 10BO-
AAT A0 METKH a30THOH kucjaotoli KoHueHTpauud ¢ (HNO;) =
=1 Moab/am3.

[Tpu npuroroBseHHH OCHOBHOIO pPacTBOpa H3 LHHKA CEpHO-
KHCJIOrO 7-BOAHOTO HAa aHAaJHTHYECKHX Becax B3BellHBaloT 4,398 r
coay, pactBopaioT B 0,001 M cepHoit KucjioTe U n0BOAAT 00beM
pactBopa 3ToH e Kucjaortoit go 1 am® PactBophl xpaHAT B 3a-
KPHITOH CTEKJAHHOH HJIM MOJHMITHJIEHOBOH OyThlaH He Gosee 1 ro-
aa.

M3 ocHoBHOro pacTBopa IHMHKa rOTOBAT pabouHe pPacTBOPH.

4.3.2.1.1. TlpuroroBneHre pabouero pacTBopa lIHHKA C Mac-
coBofi KoHueHTpauueir 100 mMr/am3: B MepHylO KOJGy BMeCTH-
moctbio 100 cm3 nunerkoit or6upaior 10 cM® ocHOBHOrO pacTBopa
UHHKa, 100aBJSIOT UHJMHAPOM BMecTuMocThio 5 cM3 0,6 cm?
509% -Hoil a30THOK KuCJAOTH. PacTBOp N0BOAAT GHAHCTHAJIHPOBaH-
HOH BOAOH A0 MeTKH. PacTBOp HCNOJBL3YIOT B [JeHb NPHTOTOBJE-
HHS.
4.3.2.1.2. TlpuroToBJjieHHe pPaCTBOPOB CpaBHEHHMs LHHKA.

B ra6anue 3 npuBoasTCs 06BEMHE pabodero pacTBOpa UHHKA
(cM®), U3 KOTOpHIX rOTOBSAT PaCTBOPH CPaBHEHHA 3aJ]aHHOA KOH-
LEHTPALHH.

B mepHble k061 BMecTHMOcTbiO 100 cM® npuanBalOT 06beMBl
pabounx pacTBOPOB LHHKA, yKasaHHkle B Tabsuue 3. 3aTeM B
KaXayo koa6y aobasasitor mo 0,5 cm3 50%-Hol a30THOH KHCJIO-
TH K JOBOJAT JO MeTKH OMAMCTH/INIMPOBAHHOH BOJIOH. Pacrsopn
HCIOJB3YIOT B J€Hb NPHIOTOBJICHHUSI.
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Ta6auna 3

XapakTepHCTHKa O6beMbl paGouero pacTBopa LHHKA
PacTBOPOB (100 mr/nmd), cm
PaGouuit pacTteop 0,2 l 0,5 I 1,0 ( 2,0 501 10,0 150

MaccoBasi KOHUEHTPAUHS
pacTBOpa CpaBHEHHs 0,2

0,5 1,0
LHHKa, Mr/amd

2,0 50| 10,0 | 15,0

4.3.2.2. TlpuroToB/ieHHe OCHOBHOIO pacTBOpa MeAH C Macco-
poit kouuentpanuei 1000 mr/ams:

3,929 r menu cepHokucaoir (CuSO,:5H,0), nomemaror B Mep-
Hy10 Koa6y BMecTHMOCTblo 1000 cM3 u pacTBOPSIIOT B GHAHCTHII-
JIHDOBaHHOH Bojle, cofepxkamiefi 1 cM® KOHUEHTPHDOBAHHOH cep-
HOH KHCJOTH, AOBOAST o6beM pactBopa no | am® mam 3,798 r
autpura Mean (Cu(NO;)qz-3H.0) nomewmaoor B MepHYyl KoaGy
BMectuMocTbio 1000 cm3. [Ipubasasior 250 cM® GuAHCTHIAIHPO-
BaHHOH BOJBl M, OCTOPOXKHO B30aJThiBasi, PaCTBOPSIIOT HaBECKY.
ITonyyeHHblit pacTBOp pa30aBJASIOT a30THOH KHCJIOTOH KOH-
nenrpauun ¢ (HNO3) =1 moan/aM3, moBoast o6bem no 1 ams.

XpaHaT pactBopbl He 6ojiee | roga B 3aKPBITOH MOJIKU3THJIe-
HOBOH (crekasiHHO#) Oyrbinu. M3 ocHoBHOro pacrsopa Menu ro-
TOBAT palouHe H rpaiyHPOBOUHBIE PACTBOPHI.

4.3.2.2.1. TlpurorosyienHe paboyero pacrBopa MelH C KOH-
uenrtpauueir 100 mr/am®: B MepHyo Kon6y smectumoctsio 100 cm?
nunetkoll or6upaior 10 cM® ocHOBHOro pacTsopa MeiH, n06aBJs-
10T WUAMHAPOM BMecTUMOCThIO 5 cm® 0,5 cm? 509 -Ho# asoTHO#
KHCJIOTBl 1 pacTBOpP AOBOAAT OHIAMCTHJJIHDOBaHHOH BOJOH /0
MeTKH. PacTBOpBl HCHOJbL3YIOT B AIeHb NMPHIOTOBJICHHS.

4.3.2.2.2. TIpuroToBJieHHe pacTBOPOB CpaBHeHHs MenH. B Ta6-
Juite 4 npuBoasTcs o6beMbl paGouero pacrBopa Menu (cm?), u3
KOTOpHIX T'OTOBSIT PacTBOPHI CpaBHEeHHS MeAH. B mepHble KOJAGH
BMecTuMOCTbI0 100 cM® mpHAHBalOT 06beMbl pabouuX pacTBOPOB
MeJH, yKa3aHHble B Ta6Jauue 4, 3aTeM B KaXkAyl0 KoJ6y no6as-
asor no 0,5 cm3 50%-Ho#t a30THOM KHCJOTH H HOBOASIT OGbEMBI
0 MeTOK OHAMCTH/IJIHPOBaHHOH BOZOH. PacTBopsl HCNOMNB3YIOT
B JIeHb NPHIOTOBJEHHS.

4.3.2.3. TIpuroToB/ieHHe OCHOBHOI'O pacTBOpa KaaMHs ¢ Mac-
coBoit KoHueurpauue#t 1000 mr/mm: 1,1423 r okucu KagMmus
(CdO) nomerator B MepHyio koa6y BMectumocthio 1000 cm®. Iu-
JHHAPOM BMecTHMOCTb0 50 cM3 npuausaior 20 cm3 509% -Hoi
A30THOH KHUCJIOTH M PacTBOPSIIOT B Hel HaBeCKy, A0BOAAT 00beM
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Ta6auna 4

XapaKTepucTHKa O6neMH  paboyero pacTBopa Men
pacTBopa (100 mr/pm3), cm®
| i
PiaGouuii pactBop 0,5 ’ 1,0 I 2,0 5,0 10,0 15,0

CpaBHeHHsA MeaH, Mr/am3

MaccoBasi KOHUEHTpauus 05 l 1,0 | 2,0

5,0 j 10,0| 15,0

pacrBopa g0 meTkd IM HNOj;. Ecau ocHOBHO#M pacTBOp roToBAT
H3 KaaMmusa cepHokucaoro, To 2,2810 r conn pacTBOPSIIOT B BOJE,
copepxkamweit 0,5 cM® KOHIEGHTPHPOBAHHOHK CEepPHONW KHCJOTHI H HO-
BOAST 006beM pacrBopa OHAMCTHJJIHMPOBAHHOH Boao# Ao 1 am3.
XpaHAT pacTBOPH B 3aKPHITOM NOJHITHIEHOBOH (CTEKJISHHOH)
6yThin He 6osee | roaa.

4.3.2.3.1. IpurotoBaenue paboyero pacrBopa xaamus (I)
¢ koHueHrpauued 100 mr/aM3: B MepHYyI0 KOJOY BMECTHMOCTbIO
100 cm® nunetko#t or6upator 10 cM® ocHOBHOrO pacTBOpa Kaz-
MHus, p06aBJAIOT UMAMHIPOM BMecTHMoCThio 5 cm® 0,5 cm?
509% -Hol a30THOH KHCJOTH H HOBOAAT 06beM a0 100 cm3® 6unu-
CTHNJINPOBaHHOM Boao#. PacTBOp HCMOJbL3YIOT B AeHb NMPHTOTOB-
JICHHUS.

4.3.2.3.2. IlpuroToBJjienne pabouero pactBopa kanmus (II)
¢ koHueHTpauueit 10 mr/amM3: B nepHyl0 KoAGY BMeCTHMOCTbIO
100 cm® nuneTkoii or6upaior 10 cm® pabouero pacTBopa Kaamus
(I). LununagpoM BMecTHMOCTHI0O 5 cM® po6asasiior 0,5 cm3
509%-HO/ a30THOM KHCJOTH M JOBOAAT 0GbeM pacTBOpa IO
100 cM® OuaucTHaNHpOBaHHOH BOAOH. PacrBOp HCHMOAB3YIOT
B JleHb NPHTOTOBJIEHHSA.

4.3.2.3.3. TlpuroToBjieHde DaCTBOPOB CpaBHEHHs KaZMHS.

Tab6baunab

Xapakrepucruka

pacTBOpOB O6beMul paGouero pacrsopa Kaamus (100 mrjmm®), cM

sl gy 02| 05| 10| 20| 50 100 150 200

MaccoBast KOHLEHT-

palHs pacTtsopa

CpaBHEHHﬂ KagMus,
wmr/omd

0,02] 0,05 0,1 0,2 0,5 1,0 1,5 2,0




PacTBopH cpaBHEHHs KaAMHs rOTOBAT noGaBjeHHeM K YKa-
3aHHBIM B TabJauue 5 o6beMaM pabGouero pacrTBOpa, NMPHUrOTOB-
Jgednoro no m 4.3.2.3.2. no 0,5 cm3 509%-Ho# a30THOM KHCJOTH
H 70BOAAT 06beMbl pacTBopoB A0 100 cM? GHAMCTHIAHPOBAHHON
Bogo#l. PacTBOpH HCNOJNB3YIOT B AeHb NMPHIOTOBJIEHHS.

4.3.2.4. IlpuroToBjieHHe OCHOBHOTO pPacTBOpa CBHHLA C Mac-
coBoit koHuentpaudeir 1000 mr/am3: 1,000 r merannuyeckoro
CBHHIA TOMelalT B MepHylo koaby BMectHMocTbio 1000 cmd,
npu6aBasiOT K HaBecKe 50 cm® a30THOH KHCJOTHI C KOHUEHTPA-
uueii HNOs=1 Mosp/oM®, pacTBOPAIOT B Heil HABECKY H JOBOAAT
OHAMCTHANHPOBAHHOH BOJOH H0 METKH.

[Tpu npuroToB/ieHHH OCHOBHOTO PAacTBOpPa CBHHLA H3 CBHHIA
230THOKHCJIOrO NpeABapHTEbHO COJIb BBICYLIHBAaeTCA A0 NMOCTOSH-
HOi Maccel npu Temneparype 100—105°C. Tlocne oxsaxaeHus
1,600 r conu pacTBOpPSIOT B BoAe, colepxauiel 1 cM® KOHUEHTPH-
POBaHHON Aa30THOH KHCJHOTH, ¥ AOBOAAT 006bEM pacTBOpa BOAOH
a0 1 am3, XpausT pacTBOPH B 3aKPHITOH NMOJIM3TH/IEHOBOH (CTeK-
JISHHO#) mocye.

4.3.2.4.1. IlpurorosjenHe pabouero pacTBOpa CBHHLA C KOH-
nentpanueit 100 mr/am3: B MepHyio kon6y Bmecrumoctsio 100 cm3
nunetkoil or6upator 10 ¢cM® OCHOBHOTO pacTBOpa CBHHUA, NO6aB-
JSIOT UHJIHHAPOM BMecTHMOCThIO 5 M3 0,5 cM® 509% -Holt a3oTHOM
KHCJIOTHI H JOBOAAIT JAO METKH OHAHCTHJJIHPOBAHHOH BOAOM.
PacTBop HCHOJBL3YIOT B eHb NPUrOTOBJIEHHS.

4.3.2.4.2. IIpuroToBienre pacTBOPOB CpPaBHEHHS CBHHUA.

PacTBophl cpaBHeHHSI CBHHLA TOTOBAT A0GaBJEeHHEM K yKa-
3aHHBIM B Tabaulle 6 o6bemaM paGouero pacTBopa CBHHIE IO
0,5 cm3® 50% -HOit a30THO# KHCJAOTH H AOBOAAT 06bEMbI PaCTBOPOB
po 100 cM? GuaucTHAAMpPOBAHHOH BOXOH. PacTBOp MCHOMB3YIOT
B JieHb IIPHTOTOBJICHHS.

4.3.2.5. IlpuroroBneHue pacTBOPOB CPaBHCHHA IJsi ompejeJe-
HHUS MOABHXKHBIX (OPM TSKeJIBIX METaJJIOB C MOMOLIBIO aleTaTt-
HO-aMMoOHH#HOro 6ydepa ¢ pH-4,8.

Ta6nuna 6
XapakrepHceTHKa O6beMbl pabouero pacTbopa CBHHILZ
PacTBOPOB: (100 mr/amd), cm
Pa6Gouu#t pactBop, cM? 0,5 1,0 2,0 5.0 10,0 20,0

MaccoBas KoHLEeHTpauus
pacTBOpa OpaBHEHHS 051 1,0 20 50 10,0 20,0
CBHHILA, Mrfam®
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4.3.2.5.1. TlpuroroBJieHHe OCHOBHOrO pacTBopa IHHKa C Mac-
coBOM KOHueHnTpauuedl uunka 1000 mr/am® (m. 4.3.2.1.).

4.3.2.5.2. TlpuroToBieHHe pabouero pacTBOpa LHMHKA C Mac-
cOBOH KOHUeHTpauuel uuHka 100 mr/am3: B MepHylo Koi6y BMe-
craMocTbio 100 cm® nuneTkoit or6upatot 10 cM® OCHOBHOrO pacTBO-
pa nHHKa H AOBOAAT A0 MeTKH GHAUCTHUJIJIHPDOBAHHOH BOAOM.
PacTBop HCNoJib3ylOT B IeHb NPHTOTOBJIEHHS.

4.3.2.5.3. IlpuroroBsienne pacTBOpa CpaBHEHHS LHHKa.

Tabnunua 7

XapakrepHCTHKA O6nemu pabouero paCTBoga IHHKA
pactBopa (100 mr/mm3), cm
PaGounit pacteop, cM® . . 0,2 l 0,5 1,0 2,0 50 10,0 | 150
MaccoBas  KOHLEHTpallHs
pacTBopa CpaBHEHHH, 0,2 0,5 1,0 2,0 501 10,0 | 15,0
mr/amd .. .

B urects MepHBIX K046 BMecTuMocTbio 100 cM® kaaast mpH-
JHBAIOT pabGoudi pacTBOP LHHKAa B KOJIHYECTBe, YKa3aHHOM B
TabaHle 7, U JOBOAAT 00bEMbl PAcCTBOPOB A0 METOK alleTaTHO-
aMMOHMHHBIM  OydepHbIM pacTBopoM. PacTBOp  HCIHOJB3YIOT
B JeHb NPHTOTOBJIEHHS.

4.3.2.6. IlpuroToB)IeHHEe OCHOBHOTO pacTBOpa MeAH C Macco-
Bo# KoHueHrTpauued meau 1000 mr/am3 (m. 4.3.2.2.).

4.3.2.6.1. IlpuroroBsenne paGouero pacTsopa MeAH C Macco-
BOH KOHUeHTpauueit Meau 100 mr/a: B MepHylo Koaby BMecTH-
Mocteio 100 cM3 nunetkoit or6upaior 10 cM3 ocHOBHOro pacTBopa
MEAH, JOBOAAT IO METKH AaleTaTHO-aMMOHHHHBIM OydhepHbIM
pactBopoM. PacTBop HCnosb3yIOT B JeHb NMPHIOTOBJCHHS,

4.3.2.6.2. IlpuroToBJieHHe pacTBOpa CpaBHEeHHs MelH. B mectsb
MepHBIX KOoa6 BMmecTHMOcTbio 100 cm® kaxnass HaJHBaloT yKa-
3aHHHe B TaGaune 8 o6beMbl pabouero pacTBopa MelH H AOBO-
At o6beMbl  pactBopoB 0o 100 cm® ameraTHO-aMMOHHAHHIM Oy-
({hepHBEIM PacTBOPOM.

PacTBOpPH HCNONB3YIOT B A€Hb NPHTOTOBJIEHHS.

4.3.2.7. TIpuroToBJIeHHe OCHOBHOrO PacTBOpa CBHHLA C Mac-
coBo#i KoHLeHTpauuei ceunna 1000 mr/aM3 no m. 4. 3. 2. 4. uan
MOXHO MCHOJIb30BaTh HaBecKy 1,831 r yKCYCHOKHCJIOrO CBMHIIA
Pb (OH;C0OO0),-3H:0, kotopyio nomemaiorT B Konby ¢ 250 cm3
GHAHCTHJJIMPOBAHHOH BOABI, cofepxauleit 1 cM8 neasiHol ykcyc-
HOit KucsioTH, [lepenocar B mepuylo KoaGy BMeCTHMOCTbIO 1 M3,
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O6beM n0BOAAT 6HAHCTHNHPOBAHHOM BOJOW A0 MeTKH. XpaHHTb
pacTBop He GoJiee | roma B 3aKpBHITOM NOJNHITH/IEHOBOH (CTek-
JSHHON) mocyne.

Ta6auna 8
Xapakrepucruka O6bemb pabouero pacTBopa MelH
pacTBopa (100 mr/am3), cm
Pa6ounit pactsop, cm3 .| 0,2 0,5 1,0 2,0 5,0 10,0

MaccoBasg  KOHUEHTpaIlHA
pacTBopa cpaBHeHHs| 0,2 0,5 1,0 2,0 5,0 10,0
Mead, mriamd . ., . .

4.3.2.7.1. TlpuroTossieHHe pabouero pacTsBopa CBUHLA C Mac-
coBoi KoHUeHTpauuedi ceunna 100 mMr/amM3: B MepHyio KoaGy BMe-
cruMocTeio 100 cm3 oro6path numerkoit 10 cM3 ocHOBHOrO pacTBo-
pa cBuuua, gosectd ob6beM g0 100 cMm® aueraTHO-aMMOHHMHHBIM
6ydepHbIM pacTBOpOM.

4.3.2.7.2. TlpuroroBjeHHe PacCTBOPOB CpaBHEHUS CBHHLA.

B ceMb MmepHBIx kKOI6 BMecTHMOCTbIO 100 cM® mpuaHBaoT
o6beMbl pabodyero pacTBopa CBHHIA yKa3auHble B Tabauue 9.
HoBoxsar o6beMbl pactBopos Jo 100 cm3 3KCTparupymoumum
pacTBopoM. PacTBOpH I'OTOBAT B JAeHb IIPOBCAEHHS aHaJH3a.

Ta6aupga 9
XapaxkTepHcTHKa O6beMbl pabouero pacTBopa CBHHIA
pactBopa (100 wmr/mm®), cm®
PaGounit pactsop, cM® . .| 0,5 1,0 ’ 2,0 5,0 10,0 20,0
MaccoBasi  KOHLEHTpalHs
pacTeopa cpaBHenus| 0,5 1,0 2,0 5,0 10,0 20,0
cBuHIA, Mr/am® .

4.3.2.8. TlpuroroBJ/jieHHe OCHOBHOI'O pPacTBOpa KaAMHsS C Mac-
coBoft kouueHrpauueit xaamusa 1000 mr/am® (m. 4.3.2.3.).

4.3.2.8.1. TlpurotoBaenne pabouyero pacrBopa kKaamus (I)
¢ MaccoBoit KoHUeHTpauueit kagMus 100 Mr/am3: B Mepuyio KoJ-
6y BMectumocTtbio 100 em® nunerko#t or6uparor 10 cm3 ocHoBHO-
ro pactBopa KaAMHsl H AoBoAsT o6beM J0 100 cM® skcrparupyio-
ILHM PAaCTBOPOM.

PactBop roToBAT B AeHb NPOBEACHHS aHAJ/IH3a.
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4.3.2.8.2. TlpurotoBsienue paGouero pactBopa kaamusa (II)
¢ MaccoBo#i KOHUeHTpauue# Kaamuss 10 mr/am® B MepHYIO KOJ-
6y BmectuMocTbio 100 cM® nunerko#i or6uparor 10 cm® pabouero
pactBopa kaamus (I), moBomAT 0GbeM RO METKH 3KCTparupyio-
IHM PacTBOPOM.

4.3.2.8.3. IlpuroToBsieHHe paCTBOPOB CPaBHEHHs! KaJAMHs.

B cemb MepHBIX Koa6 BMectumocTbio 100 cM3 noGaBasioT
ykasannele B Tabauue 10 o6bembH pabouero pacTBOopa Kai-
musa (II) # moBomar o6bembsl pactBopoB Ao 100 cm® auerartHo-
AMMOHHAHBIM Gy epHbIM pPacTBOPOM.

Ta6anua 10
XapakTepHCTHKa O6beMbl pa6ouero pacTBOpa KaiMHsi
pacrBopa (f), (10 mr/am®), cm?

PaGounit pacTsop KaaMHA| g9 | (g5 1,0 02 5.0 10,0
(f1), em® . .

MaccoBasi  KOHLEHTDalHs '
pacTBopa cpaBuenua| 0,02{ 0,05 0,10 2,0 0,5 1,00
KagMmHus, mr/am® . . |

Pa6oune pacrBopw kaamusi (I) u (II), a Takxe pacTBOpH
CpaBHeHHs, TOTOBAT B JeHb NPOBeJeHHsS aHAJH3a.

4.3.2.9. IpuroToBJjieHHe TpynmoBOro CTaHAAPTHOTO pacTBOpa
CBHHIIA, KaAMHs, MeAH H LHHKa B NPHCYTCTBHH HHKeJs, KOOaJjb-
Ta W MapraHia: JJs 3TOH LeJH HCNOJL3YIT ['ocyjapCTBeHHbIH
cranpaptHeii pacrsop cogeit (TCOPM-7). Pactsop 'COPM-7
HaXONUTCS B 3anasHHOM aMnyJjie o6beMoM 6 cmd.

MaccoBasi KOHUEHTpalUus 3JeMeHTOB (Mr/cm3), BXOASLIHX B
T'COPM-7, ykazaHa B tabuuue 11.

Tab6auna 11

Hunexc

06pasua Lunk | Meab | Ceunern Huxkens

],00' 1,00 i 1,00 I 1,00 0,200 1,00

KoGaabr | Kaamuit | Mapraner

I'COPM-7 l 1,00

4.3.2.9.1. BckpuiBator amnyny FTCOPM-7, cogepxumoe ammy-
Jbl BBUIMBAIOT B CYyXOH XHMHUeCKHH CTaKaH, OT6HpAIOT aJHKBOTY
5 cM® u nomemalor B MepHylo kKoa6y ob6bemom 500 cm3, momo-
IST 10 METKH pacTBOPOM a30THOH KHCJOTH 1 Moab/aM® u Tima-
TEJbHO NEPEeMEeHIHBAIOT,
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MaccoBasi KOHIIEHTPALHS 3/IeMEHTOB B IPYNNOBOM CTaHAApT-
HOM pacTBOpe npu 3toM cocraBasier nias Pb, Zn, Ni, Co, Mn,
H Cu— 10 mr/am3, gaa Cd — 2 mr/amé.

4.3.2.9.2. TlpuroToBseHHe FPYNNOBbIX paGoOYHX CTAHAAPTHBIX
pPacTBOPOB KaJAMHSA, CBHHUA, MeJH, HHHKE.

B mects MepHbix K046 BMectHMocThi0 100 cM3 nomemiator
yKasahHble B TabJHue 12 o6beMbl rpynnoBoro pacrsopa C mac-
coBolf koHueHTpauueir Pb, Zn, Cu— 10 mr/am3, Cd — 2 mr/am3
(4.3.2.9.), nmoBoaAT 06beMBl 1O METKH a30THOH KHCJOTOf
(0,5 Monp/AM®) M nepemMeLIHBAIOT.

PacTBophl roTtoBAT B NeHb NPOBEHCHHS aHaJW3a M HCIOJb3Y-
0T AJs rpaayupoBKH npubopa.

TaGnuua 12

lIkana rpynnoBbix paGouynx CTAHAAPTHBIX PacTBOPOB,
NPHroToBJHeHbX Ha ocHoBe N'COPM-7

O6beM rpynmnoBoro MaccoBasi KOHLEHTpalHs MeTaji/I0B
Ne rpynno- {craugaprtsHOro pacrso- B TPYNAOBOM pacTBOpe, Mr/amd
BOro pac- pa (cm3), mpuroTos-
TBOpa JIEHHOTO TIO :
I 4329, Pb Cd Zn Cu
1 0 0 0 0
2 1 0,1 0,02 0,1 0,1
3 3 0,2 0,04 0,2 0,2
4 3 0,3 — 0,3 0,3
5 5 0,5 0,1 0,5 0,5
6 10 10 2,0 10 10

TocynapcTBeHHBIH CTaHLAapTHHIA o6pasen pacTBOpa MeTaJlIoB
npejHasHaueH IJA TrPafyHPOBKH aHANUTHUECKHX NpuGOpPOB H
KOHTPOJISl NPaBHJbHOCTH pe3yJbTaTOB aHa/ii3a Ha aTTeCTOBaH-
HBle 3JIeMeHThl aTOMHO-a6COPOLHOHHHIMH, CINEKTPOMETPHYECKHMH
H APYTHMH METONAaMH.

4.4. TloaroToBKa npo6 NOYBHEI K aHaJH3Y.

Ilepen aHanuM30M NOYBY H3 NMaKeTa BHCHINAIOT Ha POBHYIO MO-
BEPXHOCTb, XOpOULIO NepeMellinBalOT, pacHpefeNsioT CJAOeM TOoJi-
WHHOH He 6ojee 1 cM H oTGHpaloT mnpo6y He MeHee uYeM H3
5 Mmecr.

C uenbio pepecueTa pesysbTata aHaau3a BO3AYMIHO-CYyXOH
npo6Gbl MOYBbl Ha abCOJIIOTHO CYXylO HaBecKy, IPOBOASAT ONpeje-
JIEHHE BJIaXKHOCTH B HCCJAeAyeMOR npobe npu npoBefeHHH METpO-
JIOTHYECKOH OLEHKH METOXHK.

AnnapaTtypa, MaTepHaJH, PEaKTHBH:
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— BECH TEeXHHMYECKHe C MOTPEIIHOCTBIO H3aMepeHuid po 0,1 r,
npeaeaoM usMepenus He Meree 100 r mo TOCT 2461—81;

— CYWHJBHBIA WWKad ¢ perynsaTopoM TeMmmepatypsl ot 20°C
10 105°C ¢ nmorpelHocTbio pery/upoBanus ao 2°C;

— LHNIE THreJbHHE;

—— CTaKaHYUKH BeCOBbIe aJIIOMHHHeBble ¢ Kphiukamu, BC-1;

— skcukarop no 'OCT 23932—79E;

— KaJbuu#i XJOpHCTHH 4. A. a. no FOCT 4161—77;

— TeXHHYECKHH Ba3eJIuH;

— 3JIeKTpHYECKasl IJHTKA.

YcraHoBKa M peryJMpoBKa cyuUlHabHOro mxaga. CyluabHbIH
WKag BKIOYAIOT B 3JEKTPOCETb M BHAEPKHBAIOT B paboyem
COCTOSIHMH B TedeHHe 1—2 4. [IpaBHJbLHO OTpery/HpOBaHHbIH
WKag noAnep>KHBaeT TeMNepaTypy C NOFPelHOCThIO He OoJiee=:
+2°C.

[Togroroska BecOBBIX CTaKaHUYHKOB. UucTHEe NpOHyMHpOBaH-
Hble BeCcOBbl€ CTAKaHUMKH cyliar B WIKady 1npu TteMmmeparype
105°C B Teuenune 1—2 u, BEIHUMAIOT M3 WKada, OXJaKAAIOT,
B3BeLUIHBAIOT C NOrpeliHOCThI0 He Gogee 0,1 1.

[Tpo6ul mous Maccoit 15—50 r nmoMeliaOT B NnpefBapHTENbHO
NPOHYMEepOBaHHbIe, BHICYLUeHHblE W B3BelUEHHBlE CTaKAHUHKH.

Hnst TIMHHCTHIX  BBHICOKOTYMYCHBIX TOYB C BBICOKOH BJaK-
HOCTbIO AOCTaTOYHAa HaBecka 15—20 r, ajsi JlerKMX NOYB C HeBHI-
COKoOfi BjaaxkHocTbl0 — 40—50 r.

CTakaHUYWKH C MOYBOA B3BEIIHBAIOT C MOFPEUIHOCTHIO He 60-
jee 0,1 r. CTakaHYHKH C NOYBOH OTKPHIBAIOT H BMeCTe C KphILli-
KaMH noMewaoT B cywnabHui wxad. [1pu Temneparype 105°C
fleciaHble MOYBBLI BHICYUIHBAIOT B TeyeHHe 3 4, OCTaJbHBIE — B Te-
YyeHHe 5 u.

IMocsenylomee BhICyMIHBaHMe B TeueHHe 1 u Aas mecyaHBIX
NOYB H 2 4— AJMA OCTAaJNbHbIX. 3arHNCOBaHHbIE NOYBHI BLICYILH-
BaoT 8 4. [locaeayouiee BHCyUIHBaHHE BLINOJNHSIOT B TeUEHHE
2 4

ITocsie Kaxxaoro BHCYIUIHBAHHA CTAKAHYMKH C TMOYBOH 3aKpH-
BAIOT KPBILIKOH, 0XJIax[al0T B 3KCHKAaTOpPe C XJOPHCTHIM KaJib-
IHeM M B3BellWBAIOT C NOrpeliHocThi0 He Gosee 0,1 r. Buicyuru-
BaHHe H B3BelllHBaHHe NPEKpPAalialoT, €CJH DAa3HOCTb MeXIy IO-
BTOPHHM B3BelUldBaHHeM He npesbiliaer 0,2 r. ITouBEl ¢ BBHICOKHM
colepKaHHeM OpraHH4eCKOrO BellecTBa MOTYT IPH NOBTOPHBIX
B3BEUIHBAHHAX HMeTb GOJMbWIYI0O Maccy, YeM NPH NpeAbIAYILHX,
H3-32 OKHCJIEHHSi OPraHH4eCKOro BellecTBa NPH BHICYyLIMBaHHH.
B sToM cinyuyae pasi pac4eroB caelnyeT OpaTh HauMeEHbIUYIO
maccy.
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Baaxuocts nousn (W, %) onpeaeaswor no popmyie

. I—MMp
W.= _IF(:IH—. 1000/0,
rie m;— Macca BJa)XHOH IIOUBH €O CTAKAHYHMKOM H KpbIIUKOM,
3
Mg — Macca BLICYIIEHHOH MOYBBI CO CTAaKaHYHKOM H KpHILI-
KOH, T;
m -—Macca ImycToro CTakaHYHKa ¢ KpHILIKOH#, T.

Briuucaenne mpousBomaT ¢ TouHocthio 0,1%. Honyctumule
pacxoxJeHus ABYX TNapajjesJbHHX omnpegenennii — 10% or
cpeiHero apu)MeTHYECKOTO MOBTOPHLIX ONpene/eHHil.

4.5. TlpoBeneHue aHaJH3a.

4.5.1. XuMuueckoe passioxKeHHe nNpo6 MOYB IPH BaJIOBOM ON-
peleJieHHH TsxXKeablX MeTasaoB. 10 r BO3AylIHO-CYXOH MOUBLI, H3-
MeJbYeHHOH M NpONMyLUIeHHOH dYepe3 CHTO C OTBEPCTHSIMH 2 MM,
B3BELIMBAIOT HA TEXHMUYECKHX BeCax, NMOMeNlaloT HaBeCKy B XH-
MHYECKHH CTaKaH HJH KOHHYECKyl0o KOJ6y BMecTHMoOCTbi0O 200—
250 cm® u npuausaror 50 cm3® HNOg (1:1). Ilpn comepxanuu
B nouBe cehiie 5% rymyca (mo TiopuHy) pekoMeHAyercst nmpen-
BapHTeJbHOE cyxoe o30jeHHe npo6el npu 575°C. BpamarteabHuM
JBHXKEHHEM KOJIGHI OCTOPOKHO INepeMellHBAalOT COAepHKHMOe.

CrakaH 3aKpbLIBAIOT YaCOBHIM CTEKJOM U MNOMENIaloT Ha 3a-
KPHITYIO 3JIEKTPHYECKYIO IJIHTY, NOBOAAT AO KHUNEHHS H KHISATAT
Ha mepyieHHoM orse 10 MuH.

3ateM K npoGe no KanasM npuausaior 10 cM® KOHUEHTPHPO-
BAHHOH NMepeKHCH BOAOPOAa NpH MepeMeLIHBAHHH U BHOBb IOMe-
MaloT Ha 3JeKTPOMJHTKY, MHOBOASl JO KHUMIEHHS H KHIOATAT elle
10 muH.

[Tocne oxnaxpeHusi RO KOMHATHOH TeMIepaTyphl CYCHEH3HIO
OTQHJIBTPOBLIBAIOT Yepe3 CKAaAdaTHH (QHJALTP «CHHAA JeHTa»
B MepHYI0 Kos16y BMectHMocThbio 100 cm3, dunbTp ¢ ocazkom mo-
MellaloT B CTaKaH, B KOTOPOM OCTaJCd OCTaTOK NouBhl. [IpuJn-
BaloT B crakan 40 cM® IM as0THOM KHCJAOTH M NOMEILAlOT ero Ha
HJIHTY, HarpeBaloT ¥ KUNATAT eme 30 MuH.

IMocste oxnaxkaeHHss O KOMHATHOH TeMmepaTyphl XKHAKOCTb
B CTaKaHe OTQHJBLTPOBHIBAIOT B Ty 2Ke MepHylo konby. Ocanok
Ha QHABTPe MPOMHBIBAIOT TrOpAYeHd a30THOfM KHCJIOTOH KOHLEHTpA-
nuu ¢ (HNO;3) = 1 moab/amM® u nocie oxjaxAeHus LOBOAST O0b-
eM uapbTpaTa B MepHOH Konbe N0 MeTKH OGHAHCTHJIHPOBAHHOH
BoA0#A. OHOBpPEMEHHO NPOBOAAT «XOJIOCTOH» aHaJ/H3, BKJIOYast
BCE €ro CTaJHH, KpOMe B3ATHS NPOGH MOYBHI.
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4.5.2. DKcTpakuus NOABHKHBIX (OPM TAKENHX METAJJIOB H3
H0YB C MOMOIIbLIO KHCJOT.

Moasuxuele Kucaoropacrsopumbie Gpopmel Meramios (Cu, Zn,
Ni, Co, Cd, Pb) onpenpensior B BuTsaxkkax IM HNO; nan
IM HCI.

B nocsenHue roas 3TH 3KCTPareHTH YCNEUIHO HCNOJb3YIOT
IJIfi aHAJH30B M0YB, MOABEPKEHHBIX TEXHOT€HHLIM BO3AEHCTBHAM.
M3 cunbHo sarpssHennnix nous 1M HNO; ussnekaer 90—95%
TAXKENbIX MEeTaJJIOB OT HX BaJoBOro copaepxanusa. OTHouwenHe
no4s K pacreopy ! :10, paa Topdsaunx mous | : 20.

[Mpo6y mousbr Maccoit 5 r (ana TopdsiHelx mous 2,5 r) B3Be-
IWHBAIOT ¢ TOYHOCTBIO*0,1 r H NMOMeII2IOT B KOHHYECKYIO KOJAOY
BMecTuMocTbio 200—300 cM%, k mpobe moGasasioTr 50 cm®
IM HNO; (nns ussaedenus Pb moxuo ucnoan3oBats 1M HCI).
HaBecky nousn Heo6xoanMo yBenuuuTh A0 10 r mpu ompenene-
HHH TsXKeAblX MeTa/yioB Ha ¢oHoBOM ypoBHe. Ilpn stom coorHo-
IIeHHe NMOYBH H PACTBOPA OCTAETCS HEH3MEHHBIM.

B36aATHBAlOT CyCcNeH3HI0 Ha pOTaTope B TeyeHHe | U WJH
nocjae 3-MHHYTHOrO BCTPAXHBAHHA HACTaHBAaIOT B TeueHHe CYTOK.
Konby 3akphiBaloT Npo6GKoii (ecau pe3HHOBas, TO ee HEOOXOAHMO
3aBEPHYTb NOJHITHJIEHOBOH NJEHKOH).

BuiTsxkKy (pHABTPYIOT yepe3 cyxoff ckJazuaThit GHALTD «be-
NMasf  JleHTa», npeiBapuTejbHo npoMbiThiii 1M HNO;. Ilepen
(GHUIbTPOBAHUEM BBITSXKKA NepeMeUIHBAeTCs H NEePEeHOCHTCS Ha
$HALTP 1O BO3MOXHOCTH MOJHOCTbIO. B duabnTpaTte ompemenasior
TAXKeJbe MeTasJibl Ha aTOMHO-a6COpGLHOHHOM ChneKTpodoTOMer-
pe B MJaMeHH aueTHJeH-BO3AyX. Ecau ¢uaIbTpaThi MyTHblE, HX
BO3BpaIaloT Ha ¢uabTphl. OZHOBpEMEHHO NPOBOASAT XOJOCTOMH
aHanu3, BKJIOYasi BCe CTAJHH €ro OnpejelieHHsl, KpOMe B3fATHSA
npoG.

4.5.3. VisBjeueHHe mNOABHXHHX (OPM TAXKeJBIX MeETalJ0B
alneTaTHO-aMMOHHARKM 6ydepHbiM pacTBopoMm ¢ pH-4,8.

ITonsuKHEBIE HOPMBI COEAHHEHHAN 3JIEMEHTOB B MOYBax H3BJe-
KalOT aleTaTHO-aMMOHHHHBIM OygepHiM pactBopom c¢ pH-4,8
(AAB). 3TOT 3KCTpareHT NpPHHAT arpOXHMHYeCKOH cayxO00# aas
H3BJIeUEHHS] OOCTYNHbIX PAacTeHHS M MHKPO3JEMEHTOB H CJYKHT
IJIs OLleHKH OGecrneYeHHOCTH N0YB STHMH 3JeMEeHTaMH.

OrHowenue nousw K pactsopy l: 10, Bpems BoszeiictBus 1 u
npH B36aJTHBAaHHH Ha POTaTOpe HJH HAaCTaHBaHHH B TeYeHHe
cyrok. Meroa npenyoxen H. K. Kpynckum u A. M. Anekcauapo-
Boii [40] u nmpurofeH AJs HeKapOGOHATHHX ¥ KapOOHATHBIX NOYB.
ITpn aHanu3e TOPQAHBLIX NOYB OTHOLIGHHE TNOYB K pPacTBOPY
IOJ/KHO GHTb yBesuuero ao 1:20.
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TIpo6y nousw maccoii 10 r moMemaoT B KOHHYECKYI0 KOJOy
BMecTuMocTbio 100—200 cM3, nmpuauBaror 50 cm® aueraTHo-aM-
MoHufiHoro 6ydepa.

CycneHssio B36aaThiBAIOT | 4 MJM HacTaWBAIOT B TeueHHe Cy-
tok. CycneHsud KapGOHATHBIX NOYB, He 3aKpblBas €MKOCTH, Ie-
pHOAHYECKH B36aJITHIBAIOT OT PYKH IO NpEKpalleHHs BhlAesIeHHS
yriekucjoro rasa. BHTAXKH QHIBTPYIOT depe3 CyxoH CKJaajaya-
THH GuaAbLTp «Besnast JeHTa», IO BO3MOXHOCTH He NepeHOcs 1oy-
By Ha ¢uaptp. K ocrasiuefica B xosbe 1nouse NPHAHBAIOT eule
50 cm® aueraTHO-aMMOHHITHOro 6ydepa H SKCTparHpoBaHHe IOB-
topsifoT. [loBTOpHOE DHILTPOBaHHE NMPOU3BOAAT B Ty ke KoJOYy,
nepeHocss Ha GHJILTP MAKCHMAaJbHOE KOJIHYECTBO NOYBHI

OxHOBpeMeHHO MPOBOAST XOJOCTOH aHA/M3, BKJWOYasd BCe ero
CTafHH, KpoMe B3sTHS1 Npo6 mouBnl. B mosnyuesHoM duabTpate
onpenessioT 3JeMeHThl aTOMHO-a0COpPOIHOHHBIM MeTOAOM B IJIa-
MEHH aleTHJEeH-BO3AyX.

4.6. AToMHO-a6COpOLIHOHHOE ONpefeseHHe TSXKebX MeTal-
JIOB B NMOYBEHHHIX BHITAXKKAX.

ITpu onpenenennn TM B mouBax, pacTHTe/IbHOH NPOAYKUHH H
Apyrux o6bekTax OKpyXawouefdl cpeAb aTOMHO-a6coOpOGLHOHHBIM
MeTOJ 3aHHMaeT Beaylllee NOJIOXKEHHe, OCOGEHHO JJif TaKHX Me-
raanoB Kak Cu, Pb, Zn, Cd, Hg u np.

4.6.1. CymHOCTb METOA2 H NPHHUHKN PaGOTHl HAa aTOMHO-a6-
cop6LHOHHOM cleKTpodoToMeTpe.

AToMHO0-a6COPOGIHOHHHA aHaJIA3 OCHOBaH Ha cmocofax CBO-
GOIHBIX aTOMOB, OlNpelesieMBIX 3JIeMeHTOB, 06pa3yloLlHXCcs B
n/jaMeHd NpH BBeJEHHH B HEro aHaJH3HPyeMBIX pacTBOPOB, Ce-
JIEKTHBHO NOTJIOIIATh PE30HAHCHOE H3/y4YeHHe onpelejeHHbIX AJs
KaXKIoro 3jieMeHTa AJIHH BOJIH.

HauGosee yHHBepcaJbHHM, yIOGHHM H CTaGHALHBIM HCTOY-
HHKOM IOJIyueHHsi CBOGOAHBIX aTOMOB fABJseTcs miaams. B mua-
MEHH NPOMCXOAMT HCMapeHHe pPACTBOPHTeNsl, pacCTBOpPEHHble Be-
LeCTBA NpeBpallalOTCsA B MesKHe TBepAble YaCTHIIbI, KOTOpbie Aa-
Jee maaBsATcs W ucnapsioTces. O6pasylowmuecs nmapsl comepar
cMechb CBOGOAHBIX ATOMOB, HOHOB H MOJIEKYJl Da3jHYHBIX XHMH-
4eCKHX COeRHHEHHH.

CreneHp aTOMU3AUHH Pa3/IMYHBIX 3JIEMEHTOB 3aBHCHT OT JIETY-
4eCTH, CMOCOOHOCTH 06pa3OBHIBAThL B IIJIAMEHH TPYIHO JHCCOLH-
HpylonlHe COeNHHEHHs, TeMIiepaTypHl IMJaMeHH, XHMHUYECKOro
cocTaBa npo6, KOHLEHTPALHs a3po30Ja B MJaMeHH ¥ KPYIHOCTH
€ro 4acTHI.

Jna npempaienuss pacTBopa B a3po30Jb H fajee B aTOMHHIN
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YcTaHaBAHBAIOT AJHHY BOJIHK H CHJy TOKa Ha JaMmy € MO-
ABM KaTOAOM, COOTBETCTBYIOILYIO ONTHMAaJbHOMY DEXHMY, yKa-
3aHHOMY B TAaCnopTe; IIHPHHY uleau, Hanpskenne PV Tax,
q9TO6H Ha pEerHCTPHPYIOLIeM rajabBaHOMETpe NPH MHHHMAJbHBIX
3HAYEHHAX NMePeYHCJIEHHBX MapaMEeTPOB MONYYHIOCh MaKCHMalb-
HOe OTKJIOHeHHe cTpeJkH npubopa. IOcTHpoBanHe aTOMHO-
a6COpOIHOHHOrO CneKTPoGOTOMETpPa NPOH3BORAST COrJAcCHO IpH-
JaraeMoil K nNpu6opy HHCTPYKIHH.

IMporpesaior npu6op B Tevenne 30 mun. Jdas 3axuranus nia-
MEHH NepBHIM BKJIOYalOT BO3AYIUHHIA KOMIIPECCoOp, yCTaHaBJHBA-
10T HeOGX0HMOe JaBJIeHHe H PacXOA CXKaTOro BO34YXa H TOJBKO
nocJie 3TOro OTKPHBAIT 6aJlJIOH ¢ ropiouuM rasoM. CMech 3axu-
raloT ¥ YCTAHABJHBAIOT PEXHM TOPeHHA NJ1aMeHH. B Teuenne
5—10 MHH PacnHJISIOT B IOPEJKY AHCTHJJIHDOBAHHYIO BOAY HJIH
pPacTBOPHTeJIb, I0C/Ie Yero MOKa3aHHs Npuéopa MPHBOAAT K HYJIO
(onTHyeckasi MJIOTHOCTb NJiaMeHH). PacnuisioT pacTsop cpaBHe-
HHS C MaKCHMaJibHOW KOHIeHTpauuefi AAHHOTO 3JIeMeHTa, ONTH-
MH3HPYIOT NapaMeTPHl OnpelesieHHs MJISA NOJYYeHHS MaKCHMaJb-
HOi YYBCTBHUTEJNbLHOCTH, H3MEHSsT MOJIOXKEHHE TOJOBKH TOpEJIKH,
pacxox ra3oBofl CMeCH, LIHDHHY LIeJH, PEeXHM YCHJIGHHS H T. A.

B nacrosiuiee BpeMsi NPOMBILIEHHOCTb pSiia CTPaH BHIIyCKa-
eT 3HaYHTeNbHOE KOJHYECTBO aTOMHO-a6COPOLUHOHHHX CrieKTPodo-
TOMETPOB PAa3HBIX THMNOB H KOHCTPYKLHH, KOTOpHE YCHeUIHO
MOXKHO TIPHMEHATH AJIsi KOHTPOJS 3a 3arpA3HeHHeM OOGBHEKTOB OK-
pyxalouleif Cpean TAMXKEJIBMH MeTasJlaMH.

ITpocTH MO KOHCTpYyKuuH cnekrpomerph tuma C-115, AA-3
TP, a takxke cnekTpodoroMeTp GuPMH «[lepkuu-DiabMep»,
«Jlafi-Yaukam».

CnekrpodporoMerp C-115 mpenHasHaueH pJjsi paboOTH B aToM-
HO-a6COPOLIHOHHOM H IMHCCHOHHOM pexxuMax. Ha6op ropenok
oBecnieunBaer paboTy ¢ Pa3/iMYHHMHU BHAAMH MJaMeHH (nponan-
6yTaH-BO31yX, alleTHJEH-BO3/yX, alleTHJIeH-3aKHCh a30Ta).

4.6.3. ITopsnoK BHINOJIHEHHS] H3MePeHHH COJepXKaHHS TsXe-
JIbIX METaJJIOB B NMOYBEHHHX BHTSXKKax Ha aTOMHO-a6COPGIIHOH-
HOM CreKTpodoToMeTpe.

Bxuatouenne AAC npoBoasT COrjlaCHO HHCTPYKLUHH NO 3KC-
nayarauud npubopa, COOTBETCTBYIOLLYIO ONpeflesIeHHOMY MeTaJ-
Yy NaMny ¢ MONHM KaTOAOM HeoGXOQHMO HarpeBaThb He MeHee
20 MHH, yCTaHOBHTb MOHOXPOMAaTOD Ha COOTBETCTBYIOILYIO aHa-
JIH3HPYEMOMY 3JIeMEHTY AJIHHY BOJIHHI, NIPOBECTH IOCTHPOBKY JlaM-
nbl. YCTaHOBHTb: HAKOHEUHHK FODEJIKH NapaJlieNbHO Jydy JaM-
NBE C NMOJBIM KaTOLOM, ONTHMaJjbHOE COOTHOIUEHHE TOPIoYero H
TIORJePKUBAIOLIErO FOpeHHe ra3a, H NOoAXKeYb Naams,
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nap NMPHMEHSIOT ClielHaJbHEE TOpesikH, COCTOSIHE H3 Paclblid-
TeJssl, CMECHTEJbHOR KaMephl, HAKOHEUHHKa.

OT paGoTH 3TOro y3.1a 3aBHCHT YYBCTBHTEJbHOCTb H TOYHOCTh
aHasqn3a. Bo3HHKHOBeHHe MHOrMX noMex IpH aHaju3e CBSI3aHO
¢ HejpocraToyHo 3¢dekTHBHOH paGoroii pacnblanTens. Hcnonb-
30BaHHe a3p030Ji1 C OYeHb MEJKHMH YacTHUAMH ocjab/sfeT HJIH
NOJIHOCThIO YCTPAaHSiET XHMHUeCKHe NOMeXH, MOCKOJbKY B 3TOM
caydae A nepexola a’®po30J/ii B aTOMHHIA nap TpeGyeTcss MeHb-
Iife BpeMEHH H 3HEpPr, T. €. aTOMHU3auusa OyAeT Gonee MOJAHOA.

B xayecTBe JeTeKTOopa H3JyueHHS CHCTEMBl PErHCTPalHH HC-
NoJb3YIOT $OTO3eKTPOHHBE YMHOXHTENH ( PDY). OHH NOMKHbI
06/1alaTh NOCTATOMHOH 4YYBCTBHTEJBLHOCTHIO B HIHPOKOH 06JacTh
cnektpa (taba. 13).

Ta6anua 13

ARaAUTHYECKAS JUHUS YYBCTBHTEJILHOCTH U ONTHYECKAas 06AaCTh
KOHUEHTPAUKA aTOMHO-a6COPGLUOHHOTO onpenesieHHs 3JeMeHTa

Yysersp- | ONTHManL-

Snement |JluHusA, HM T'a3oBas cMech TeJbHOCTS, |HAA 06JacTh
MKr/cM3  |KOHUEHTpa-

uui, MKr/cm®

Cu 324,7 AueTnnen—po3ayx 0,05 2—5
Zn 213,8 To e 0,01 0,4—1,5
Pb 217,0 » 0,1 5—20
Cd 2288 » 0,01 0,1—5
Hg 253,7 Becnnamennast aTOMH-

sauusa 0,1—0,6 ]0,04—0,71

4.6.2. TlonroroBka npu6opa x pabore.

IIpn pa6Gote Ha npubope HeoOGXOAMMO MNpeNBapHUTEJBHO H3Y-
YUTb HHCTPYKUHIO NO €ro 3KCIJayaTauHH.

YcranoBky, BkJIoueHHe H BhKjloueHne AAC ocymecTBJIsTH
CTPOro B COOTBETCTBHH C UHCTPYKILHEH.

Ilepen BkaloYenuem npuGopa B CeTb HEOGXOAMMO NPOBEPUTH
3a3eMJieHne npu6oOpa, BHICOKOBOJBLTHOFO BLINPAMHTENS, KOXKyXa
$OTOYMHOXKHTENS; NPOBEPHTb NPOYHOCTL COEAHHEHHS LIJIAHTOB,
HOJABOASIIUX TOpIOYHe rasH H OKHCJHTE b, NMPOBEPUTh HaJHUHe
BOAK B BOZHHX 3aTBOpax, HEOGXOAHMO ybBeaHTHCS, YTO yCTAHOB-
JeHH: MHHHMaJbHBHA TOK Ha JlaMIile C MOJILIM KaTOJAOM; Hanpske-
nie ®3Y; MuUHHMAaJbHAA YYBCTBUTEILHOCTL rajlbBaHOMETPaA.

YcTanaB/HBAIOT HYXHBIA HCTOYHHK CBeTa, HEOGXOOHMYIO AJis
J2aHHOTO aHaJIH3a JlaMny BCTaBJSIOT B AepxkKaTesb. Bkiiouaior
B CeTb NPHOODP H HCTOYHHK MHTAHHA JAMN H yCTaHABJHBAIOT pa-
Goune napaMerpun npubopa,
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Pacxox ropioyero rasa H BO3AyXa PperyJHpYyiOT TaK, YTOGH
NPH paclblleHHH CTAHAaPTHHX pacTBOPOB H BHTSKEK, MaaMs
HMeJIO YeTKO OYeDUEHHbIi BHYTPEHHHH KOHYC M He racjo INpH
NpeKpalieHHH NOCTYIJEHHS NMOC/eAYyOLHX PacTBOPOB.

B o6y (mpo6HpKY) ¢ GHIHCTHJINHPOBAHHOH BOZOM ONycCKa-
10T CBOOOJAHLIA KOHell pacnbliuTens cneKTpodpoyoMerpa H ycra-
HABJUBAIOT HYJEBYIO JHHHIO npuHGopa NO AHCTHAJHPOBAHHOM
Boje. TakuM ke nyTeM BBOAAT B NJIaMs CTaHZapTHHE pacTBOPH
CPaBHeHHsl H NMPOBOAAT TrpaayupoBKy npubopa. OTrpaiyHpoBaB
npubop Mo pacTBOpaM cpaBHeHHs, B INIaMsi BBOASAT HCCJedyeMble
BBITSDKKH H H3MeDSIOT ONTHYECKYI0 IIOTHOCTh. IlpH BBEREHHH
SKCTpaKTa B IJ1aMsi HEOOXOAHMO CJeduTh 3a rJIyGHHOM MOrpyxe-
HHSl Kanuaaspa B pactsop. He caenyer norpyxartb kanuausip Ao
IHa MpOGHpKH.

OnHOBpEeMEHHO C aHAJIM30M H3ydaeMbIX npo6 Heo6X0AHMO
NPOBOAHTL XOJIOCTOH aHAJ/H3 Ha YHCTOTY HCIOJNb3YyEeMbIX PEaKTH-
BOB, T. €. NMOBTODHTb BCe 3Tanb paboTh, TOAbKO 6e3 oT6Opa
npo6, onpenesiHTh ONTHYECKYIO NMJIOTHOCTb NMOJYYEHHOr0 pacTBopa
A, u BHYecTb ee H3 A .

3HauenHe pe3yJbTaTa XOJOCTOrO aHAJIH32 He AOJIKHO HPEBHI-
waTh 1/3 OoT MaccoBo#l KOJH MeTaJsla B MOYBEHHON npoGe.

Ilna yueTa HeCeJIeKTHBHOTO MOTVIOUIEHHS! TPH ONpejeleHHH
KaJAMHSi H CBHHIA DEKOMEHAYeTCs HCIOJIb30BaTh AefiTePHEBYIO
JaMny AJs KOpPeKUHH ¢oHa.

PesysabTaThl H3MepeHHss MaccoBOA NOJH TSXEJNHX METaJjJoB
B npob6ax noYBE PETrHCTPHPYIOT no (opMe, NpeACTaBJeHHOA B
Tabauue 14.

Has nposepku cTabuabHOR paGoTH npubopa uepes Kaxkiable
10 namepeHuit B niaMs BBOZAT l-B H 7-fi PacTBOPH CPABHEHHS

Ta6auna 14
[
N Onrrueckas MaccoBast noas
@ 3| ., |nmoTHOCTL HCCTe- ﬁ[;(;c;ﬁ:ﬂ}}no'g:w MeTajia B mpo-
2 g| 3| ayewmoro pac- THBe Mr/pM3 6ax MNOYBHI,
= ElL TBOpa, A ’ A MaH—! (Mr/kr)
A 1Sl
© 18°F|58 %
g_ m = g*
5] :?&E
s| g §§§mcu Zn {Pb |Cd |Cu |Zn |Pb [Cd |Cu |Zn |Pb [Cd
= | o |8SEleE
H | |=x08
1 2 4| 5| 6| 7| 8| 9} 107 11| 12 13| 14| 15| 16
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M DErHCTPHDYIOT COOTBETCTBYIOUIHE MM [OKa3aHHS H3MEpHTeJb-
Horo npH6opa. Ecau npm nposepke o6HapyKuBaeTcs CMellleHHe
Havajia OTCYeTa HJM NOKa3aHua 7-ro pacrtsopa OoJjee yeM Ha
3% oTH., KOOpPeKTHDPYIOT HacTpOfiKy npu6opa u nocaeauue 10 BH-
TAKEK aHAJH3HPYIOT CHOBa.

Ecan nokasanns npu6opa I NOYBEHHON BHITAXKKH MNpPEBHI-
IIAIOT II0KA3aHHSA AJA 7-TO PacTBOpa CPaBHEHHS, BHTIXKKH pas-
6aBJSIOT 3KCTPATHPYIOIMM PAacTBOPOM M TNOBTOPSIIOT H3MEPEHHe
HJIH BeChb aHaJIH3, B351B MEHbUIYIO HaBECKY IOYBHI.

Hcnosb3oBanne nponan-6yTaHa 3HAYHTEJNbHO YNPOILAET TeX-
HHKY pabOTH, T. K. OH He Tpe6yeT OUHCTKH, NMpollle pellalTCs
BONpOCH OfecrnedYeHHs] ra3oM W TPeGOBAHHA TeXHHKH 6e€30MacHoO-
cti. Bsuny Gonee HH3KOH TeMnepaTypbl BO3AYUIHO-mpomnaH-6yTa-
HOBOIO NJIaMEHH 3HAYHTENbHO BO3PacCTalOT MOMEXH, CBS3aHHHIE
¢ o6pa3oBaHHeM TPYAHO AHCCOLHHDPYIOIIHX COeAMHEHHH, onmpene-
JaseMblx 3JeMeHTOB. CTaGHJIbHOCTb TOPEHHS 3TOr0 IJIaMEHH
MeHblle, YeM TIJIAMEHH alleTHJIEeH-BO3AYX.

4.7. TpanynpoBka npu6opa ¥ NOCTPOeHHE TIpPaLYHPOBOYHOrO
rpapHka.

I'panyupoBKy mpu6opa, BHAAIOWIEr0 Pe3yJbTaTH B eAWHHLAX
TIPONTYCKAHHA HJH OITHYECKOH MJIOTHOCTH, NMPOBOJAAT MO CEePHH
pacTBOPOB CpPaBHEHHS.

Mpu crabunausnposasiieMcs pexxuMe paboTw npubopa B mia-
Ms1 BBOASIT NepBble PACTBOPH CPaBHEHHS KOHTPOJIbHON NpoGH H
yCTaHaBJHBAIOT HAYaJo oTcyeTa (Hy/leBOe 3HaYeHHe ONTHUECKOMH
naotHoctH uau 100% nponyckauwus). 3aTeM BBOISIT B I1aMs
NOCJIeIHHi PacTBOP CPaBHEHHS! C MAaKCHMAaJbHOM KOHLEHTpalHel
H3yyaeMbIX 3JIEMEHTOB H C NOMOILbIO COOTBETCTBYIOIUHX pPEryJH-
POBOK YCTaHaBJMBAIOT pa3Max IUKaJbl, o6ecrneuyHBaloOUIHil HaH-
GOJIbIIYI0 TOYHOCTb CYUHTHIBAHHS De3yJbTaTOB H3MepeHusi. CHOBa
BBOAAT 1-H pacTBOp CpaBHEeHHs, NPOBEPSIOT H, eCyaH 3TO Tpebyer-
csl, KOpPEKTUPYIOT YCTAaHOBKY Hauyasa OTCUeTa.

3aTeM BBOAAT B NJaMs OCTaJbHble pACTBOPH CPAaBHEHHS B
nopsiike BO3pACTaHHS B HHX KOHUEHTPALHH 3JIEMEHTOB U PErd-
CTPHDPYIOT COOTBETCTBYIOLIME HM NOKa3aTeJH H3MePHTEeJbHOro
npu6opa mo LIKaJie MPONYCKAHHA HJAH PaBHOMEDHOH IIKaJjie OIn-
THYECKOH IJIOTHOCTH. Pe3ynbTaThl H3MePEeHHS TsXKeJbIX MeTallIoB
B TOYBEHHBIX BHITSXKKaX PETHCTPHPYIOT no ¢opMe, npeacTaBJieH-
Ho#l B Tabauue 15.

Ecan npu6op paboTaer B pexuMe «KOHLUEHTPaUHsA», €ro rpa-
ayupyior no 1-my u 8-My pacrBopaMm cpaBHEHHs: YCTaHOBHB Ha-
4aJIo oTcyeTa (HyJeBOe 3HAayeHHe KOHHEHTpauuu) no l-my pacr-
BOpY CpaBHeHHS, A0OHBAlOTCH NOJIOXKEHHS, KOrja BeJIHYHHA OT-
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Ta6auya 15

OntHyeckas NJIOTHOCTh

HAApT-
Hopmep x0n16u Kgg;‘:”ggﬂ? :T;r;lmdpg NPH H3MepeHHH CTaHAapT-
CTaHAapTHOro P p HHX pacTBOpoB, A,
pacTBopa

cul zn| P cdl cul zn| Pb| cd

1 2 3 4

o]

5 6‘7

cueTa paBHa COOTBETCTBYIOULE} 3TOMY pacTBOPY KOHUEHTpAlHU
3JleMeHTOB, Mr/amM3 (MKr/cMm®).

ITonepemenHo BBOAS B maaMs 1-ft U 7-f1 pacTBOPH CpaBHEHHS,
H0o6HBaIOTCS TOYHOH YCTAHOBKH 3HAaUeHHH.

I'panyupoBouYHLIH rpagyKk CTPOAT B AEHb aHAJH3a AJS KaX-
noro anementa. Jdasa aToro mo ocu abCiuHce OTKJAaABBAIOT Macco-
BYIO KOHIICHTDALKIO 3JIeMEeHTa B PacTBOpax CpaBHEHHS, a MO OCH
OpAMHAT —— COOTBETCTBYIOIHE HM NOKa3aHHS ONTHYECKOH MNJOT-
HOCTH.

Hcnonb3ys noxasanHs rpaayHpoOBOUYHOro rpadHka, mo noka-
3apHI0 npH6Opa, NOJYYeHHOMY H3 BHITSDKEK, HaliTH MaccCoBYIO
KOHIIEHTPALHIO 3JIeMEHTa B BHITSJKKe H IepecuHTaTb Ha Macco-
BYIO [IOJII0 B BO3AYLIHO-CyXOH moyse B MJH™! (Mr/kr) mo ¢op-
myne (1) m. 4.8.1.

4.8. Pacuer comep:kaHHs TSKeJBIX METAaJJIOB B NOYBax H Xa-
PAKTEePHCTHKA TOYHOCTH aHaJu3a.

4.8.1. ConepxaHHe MeTaJJIOB B HCClelyeMbXx npo6ax mous
paccuuThBaercs no gopmyJie

r Y (Ahy N
m

rie X — MaccoBasi A0Js OnpeleseMoro Merajja B BO3AYIUHO-
cyxod nmpobe mouBbl, MJH™! (Mr/Kr);

A, — KOHUeHTpallHs MeTaJyla B HCCJAeAyeMOl KHCJIOTHOH
(6ydhepHOfl) BHITAXKKe MOYBH, HafifieHHAss MO TPaiyH-
poBouHoMy rpadHky, Mr/om?;

A, — KoHLeHTpalKusi MeTajJa B KOHTPOJNbHOH npobe, Hai-
JeHHasl MO TpaiyHpOBOYHOMY rpadHKy, Mr/am?;

V — o6beM HcCJeqyeMoro pacrsopa, cM3;

m — Macca BO3AYyHIHO-CYXOH npoGbl NMOYBHI, T.

4.8.2. Ananu3bl NpOBOAATCS C ABYMs napajvyiensHuMH. Cpex-
Hee apHMeTHUECKOe ABYX NapaJJieslbHBIX — Pe3yJsbTaT omnpeje-
JieHHs OAHON npo6u nousbl. Pe3ynbTaThl BHIYHCASIOTCSH RO TPETh-
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ero JIeCsiTHYHOrO 3HaKa H OKPYIJISIOTCA A0 BTOPOrO AECATHYHOrO
3HAKa.

4.8.3. lonyckaercs npoBelieHHe aHanH3a 6e3 napajjiesbHHX
NpH HAJHYHH CTAHAAPTHHIX 0O6pA3UOB A/ KOHTPOJSA W AOCTAaTOY-
HOH TOYHOCTH KOHTPOJIbHLIX aHaJIH30B NPH NPOBENEHHH BHEIUHEro
H BHYTPHJ1aG60paTOPHOrO KOHTPOJISL.

B sTOM cayyae BbIGODOYHBIH KOHTPOJb CXOLMMOCTH Tapal-
JIeIbHbIX OnpefesieHH#t NPOBOAST B COOTBETCTBHH C YTBEpPXK/EH-
HeiMd HTJ Ha BHYTpH/1a60paTOPHHI KOHTposb [42].

ITokazaTesn TOYHOCTH H3MEPEHHH MacCOBOH MOJH TSXKEJIBIX
MeTaJJIOB B IIOYBE  PACCUHTHIBAIOTCSI B  COOTBETCTBHH C
T'OCT 8.505—84 [23} u MM 858—85 [43].

5. ATOMHO-ABCOPBILHOHHBIN METOJ], ONTPEAEJIEHHUA
PTYTH B IMOYBE

5.1. OT6op mpo6 MOYBHI AN ONMPefeNeHUs PTYTH NPOBOAUTCA
corjiacHo m. 3.3.

5.2. CyuHocTb MeToAa.

MeTon ocHOBaH Ha pa3/IOKEHHH PTYTH B IIOYBE CMeChIO KHC-
JIOT C MOCJeYIOIHM BOCCTAHOBJEHHEM XJIOPMAOM 0JIOBAa M aHa-
nu3oM GecnyiaMeHHBIM MeTOJOM XOJIOAHOrO napa Ha aTOMHO-a6-
cop6UHOHHOM cneKTpodotomerpe. Mcnoab3yercss aHanuTHdecKas
JuHua pryta 2536,7 A (257,7 HM), COOTBeTCTBYIOLlAsl PE30OHAHC-
HOMY MOrJIOLEHHIO NapoB.

5.3. AnnapaTypa, MaTepHuaJbl, PeaKTHBHI

— YCTaHOBKa AJI1 aTOMHO-aG6COpOIHOHHOTO aHaJH3a: CHeKT-
podoToMeTp, YCTAHOBKA H3JyUeHHsl (PTyTHas ILApHKOBas JaM-
na), norjoulaiouas suefika, 6ap6atep, POTO3NEMEHT, YCHIHTED,
MHKPOaMIepMeTP, HAcOC AJIf IHPKYAAIHU BO3AYXa CO CKOPOCTHIO
1—1,5 s1/MuH ¥ ocyuwHTenb (3amOJHEH CTEKJOBAaTOH H MepXJopa-
ToM MarHusi). IToryomarouias suefika NpeacTaBisieT CTEKJASHHYIO
TPyOKy ¢ GOKOBWMH OKOLIKaMH H3 KBapLeBOro CTekJa HJH ¢TO-
ponaacTtoBylo TpyGKy. MoKHO HCnOJAb30BAaTh aTOMHO-aGcopOuu-
OHHBIH aHamuzaTop npo6 APII-1 (M3roToBHTENb: ONBITHBHIA 3aBOX
BUTP HIIO «T'eotexuuka» Munreo CCCP);

— Bechl J1a6opaTopHHe obliero HasHauYeHHs 2-TO Kjacca TOY-
HOCTH C HauHGOJALIMM npelesnoM B3pemnBanus 200 r mo
I'OCT 24104—80;

— Bechl JlaGopaTopHHe 4-r0 KJacca TOYHOCTH C HaHGOJbLIHM
npenenom B3sewnBanus 500 r no TOCT 24104—80;

— 3J€KTPOMJINTKA ¢ 3aKPHITOM CNHPAJbIO M TEPMOpEryJsTO-
poM no 'OCT 14919—83;
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— WNpHU-R03aTOp anas or6opa 5 cM3 pactBOpa ¢ norpel-
HOCTbIO 103HPOBaHHA He Gojiee 1% wuan nunetka mMepHas — 5cmd
no F'OCT 20292—74;

— KoK MepHHe BMecTHMocTbio 100 cM3 u 1000 cm3 mo
I'OCT 1770—74;

— KonbH  KOHHYecKHe  BMectHMocTbio 100  cm® o
rOCT 1770—74;

— Kucnora cepHas no 'OCT 4204—77 o.c.u.

— xHucjaora asotHag no [OCT 11125—78, 0. c. 4., NJOTHOCTD
1,142 r/cm3;

— PTYTh  a30THOKHCIAas  okdcHas no T'OCT 4520—78
(Hg (NOs)2- H,0);

— KaJHA  HaACEePHOKHCAHA  (Kaaufi  mepcynabdat) mo
T'OCT 4146—74, u. 1. a.;

— Kaauh MapraunoBokucamwi no F'OCT 20490—75, x. u.

— KHcJaora a3otHas no F'OCT 11125—78, o. ¢. Y., mJI0OTHOCTb
1,19 r/cm3;

— os0B0 AByxJopucroe 2-sogHoe no [OCT 36—78, u.n.a.;

— MarHufi XJIODHOKHCJIHH, 6e3BOAHbIA (MarHus nepxJopar),
TY 6-09-3880-75;

— ruapokcunamMuna ruapoxaopun no 'OCT 5456—65, 4. . a.;

— nepekHcs Bopopoaa 30%-uas no 'OCT 10929—76.

5.4. TlonroToBKa K BHINOJHEHHIO H3MEpeHHH.

5.4.1. TlpHroroBJieHHe PacTBOpPOB.

Kanufi MaprasuoBokucaHi 5%-Hblfl pacTBOp: 5 r peakTHBa
pPacTBOPSIOT B GHAHCTHJJIHPOBAHHOM BOAe H xoBogsATt xo 100 cm3;
3%-Hblit pacTBOp: 3 r peakTHBA pacCTBOPSIOT B GUAHCTHJIADO-
BaHHOH BOAe H AOBOAAT 06beM no 100 cms.

[Mepexucy Bogopona 3%-ubiit pacreop: 111 em® 30%-ro pac-
TBOpa MNepPeKHCH BOAODPOAA pa36aBisiiOT OHAHCTHIIHPOBAHHOH
BOLOH W HOBOASAT OO METKH B MepHOH Koj6e BMeCTHMOCTbIO
1000 cm3, nepeMeLIHBAIOT.

Kanuit nepcyasdar 5%-ublii pacrtBop: 5 r peakTHBa pacrBo-
PAIOT B AHCTHJIIHPOBAHHOM BOJe M HOBOAAT o6beM po 100 cm3.

T'mapokcuiaMus  CONHOKHCABIN 1,5%-ubfi  pactBop: 1,6 1
FHAPOKCH/IAMHHA THAPOXJIOPHAA PAacTBOPAIOT B GHAMCTHJIHDPO-
BAaHHOH Boje H A0BOAAT 06beM xo 100 cm3.

OnoBo gByxnopucroe 10%-ueiit pacrsop: 120r SnCly - 2H,0
pacropsiior B 150 cM® HCI u pas6asasior Bogoit 2o 1000 cm3.

OunoBo mByxaopucroe 20%-wmin pacrsop: 240 r SnCl;-2H,0
pacrsopsior B 6M HCI u mosopsT AucTHIAHpOBaHHON BOXOH A0
1000 cm3.

Kucnora asotHas 2%-sas (6e3 OKHCIOB a30Ta): rOTOBHTCH
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no 'OCT 4517—75. 70,37 cM3 a30THONW KHCJAOTH IJIOTHOCTHIO
1,147 r/em3 (20%) HeGosblIMMH NMOPUMSAMH, NOMeEIIHBas, HaJH-
BaloT B Boay. Ilocse oxJiaxJeHHS NOBOAAT o6GbeM pacTBOpa BO-
noit no 1000 cm3 u nepemewmnsaior. K pacrBopy kHC/a0THI npu-
6aBJsAIOT N0 KamjasM NpH nmoMeluuBaHHH 3%-HBIA pacTBop Map-
raHUOBOKHCJAOTO KaJjusd N0 HHTEHCHBHOH OKDacKu, KOTOpylO 3a-
TeM ycTpaHsioT npubGaB/ieHHeM mo KamaaM 3%-Horo pacTsopa
TIepEeKHCH BOROPOAA.

OcHOBHOl CTaHAApTHBHI pacTBOD PTYTH C KOHUEHTpauued
1 mr/cmé:

1,708 r pryrd asorHokHcaoit oxucHoit (Hg (NOj) - HO)
pacTBopsioT B 2%-HOM pacTBOpPe a30THOH KHCAOTH (6e3 OKHCJIOB
a3oTa) ¥ NOBOAAT 0ObeM pacTBOpa 3TOH Ke KHCJOTOM HO 1 amd.
IToryueHHBI pacTBOp CONEPKHT PTYTH 1 Mr/cm3.

TIpomMeKyTOUHBIH CTaHAAPTHHIE pacTBOP C COAEpIKaHHEM
prytt 100 mkr/cM3: B MepHylo Konby BMectuMoctsio 100 cm®
nomemator 10 cM® OCHOBHOrO CTaHZAPTHOrO pacTBOpa PTYTH H
nosogatr g0 mMetkd 20%-HBIM pPacTBOPOM a30THOH KHCJOTHL.

Pa6ounfi craHmapTHbHIE pacTBOP C COAEpXKaHUEM  PTYTH
10 Mmkr/cm®: 10 cM® mpoMeXXyTOYHOro CTaHAAapTHOrO pacTBopa
PTYTH NOMeLAalOT B MepHyl0 KoJaby BMectumocteio 100 cm® u
pa36aBasior 29%-HHIM DacTBOPOM a30THOH KHCJIOTHI O METKH.
[IpoMexyTOuHbIl pacTBop coaepxuT 10 MKr/eM® pTyTH.

5.4.2. TlpuroroBjieHHe PacTBOPOB CPAaBHEHHS PTYTH.

B Bocemb MepHBIX KOaN6 BMecTHMocTbio 100 cm3 momemaior
yka3aHHble B TabJHle 16 o6beMbl pabouero pacTBopa pTYTH, AO-
6aBJgI0T B Kaxaylo Kojaby mo 1 cM® KOHLCHTPHDOBaHHOH a3o0T-
Ho#t kucaoThl ¥ 1 cM® 5% -HOro pacTBOpa nepMaHraHaTa Kasjus
H JOBOASAT 10 MeTKH GHAMCTHJJIHPOBAHHOH BOLOH.

OnnoBpeMeHHO TOTOBAT B 3-KPaTHOH IOBTOPHOCTH XOJIOCTOM
aHanu3: B KoJ6y Ne 1 moMemaioT BCe BbllleHa3BaHHbE PeaKTH-
BB, KpOMe paoyero CTaHAapTHOrO pacTBopa.

KanuGpoBouHble pacTBOpPH TOTOBAT B JEHb NPOBENCHUS aHa-
JIM3a.

JaHHblil METOA TO3BOJSET ONPENeNHTh CONEPIKAHHE PTYTH B
nouyse, HayuHasi ¢ KOHUeHTpanuu 10-! (Mr/xr).

5.5. TloaroroBka mpo6 K aHaau3y.

YYuTHIBasl MOBHILIEHHYIO JIETY4eCTb HEKOTOPhIX COeRHHEHUH
pTyTH (MeTaJuIHYecKasi H OpraHHYecKast pTyTbh), MOJArOTOBKa NMpo6
K aHaJu3y Ha PTYTb MMeeT CBOH OCOGEHHOCTH.

OTto6paHube npo6bl NMOYB AOJKHBH GbITh NPOAHAJIH3HPOBAHBI
BO3MOXKHO GBHICTpee. B cHJly BBICOKOH JeTydecTH 1apoB PTyTH
H ee COEJHHEHHH BO3MOXHa NOTepsi ee AaXe 0OPU KOMHATHOH
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Ta6nauuna 16

XapakTepHCTHKA
pacTBOpoB

PaGounit CTaHAAPTHHIH
pacteop, cM® . | . .
MaccoBast  KOHLLGHTDALHA
pacTBOpa CpaBHEHHS, MKT
MKrfem® .. L . L. 0,05 0,1 0,2 0,5 1,0 2,0 50
CoflepaHHE PTYTH B MOY-

Be, MI/KI . . . . . 2,5 5 10 25 50 | 100 | 250

0,5 1 2 5 10 20 50

TeMInepaType BO BpeMs CyluKH. [IpH cyllike B CyIIHJbHOM IIKady
NIOTEPH PTYTH BO3MOXHB KaK H3 OPraHHYeCKHX COeAMHEHHH, Tak
u B BHJe MeTaJula. [ToatoMy pexomenayercs mocje or6opa npo6
NMOYBbI, €CJIH HET BO3MOKHOCTH KOHCepBalMH, BEICYUINBaTb ee Ha
BO3AyXe H 06s3aTeibHO B TeHH. OKojio 10 r BLHICYLIEHHOH IOYBHI
THIATeJNbHO NePeTepeTb B CTynKe H MOMECTHTb B IOJH3THJCHOBBIK
NAaKeTHK, XPaHHTh B 3KCHKAaTOpe HJH B CTEKJSHHBIX 3aKpPBIThIX
6aHkax.

5.6. IIpoBenenue aHanH3a:

2 r NMOYBBHI NOMEIIAIOT B KOHHYECKYI0 KOJIO6Yy BMECTHMOCTbIO
100 cm3, npuauBaloT 5 cM® KOHLEHTDHPOBAHHOH a30THOH KHCJIO-
Thl H OCTaBJAIOT NOCJe NepeMeluuBaHus Ha HOUb. YTPOM B Ty Xe
KO0y NpHIHBalOT 5 cM3 KOHILEHTPHPOBAHHON a30THOH KHCJOTHI,
CONlePXKHMOE NePeMEUIHBAIOT CTEKJSHHOH NaJo4kod M MOKphiBa-
10T cTek/oM. HarpeBaloT Ha MjMTKe C 3aKpPHITOH CNHpaJbio NpH
temirepatype 100—120°C xo mosiHOro pasJoxeHHs OpraHHYecKo-
ro Bemecrsa. O6paGoTKy NOYBBI MOXKHO NPOM3BOAHTL Ha OaHe
npu Temnepatype 60—70°C B TeyenHe 2 4 WJM NPU KOMHAaTHOH
TeMnepaType B TedeHue 12—15 u. Ilpn Gosee BHICOKMX Temnepa-
Typax peakUHs OKHCJeHHsl NpoTeKaeT OYpHO H BO3MOXKHBI MOTe-
PH PTYTH B pe3yJbTaTe YJETYUHBAHHS.

ITocne oxnaxaenus npuausaloT 25 cm® pacTBopa mnepMasra-
HaTa KaJiys, OCTOpOXHO nepeMemnsaioT. [locse aroro no6apJs-
fot emte 5 cm® 50%-Horo pacTropa nepcyabdarta Kaausi AJs pas-
JIOXKEeHHS OpPraHHYeCKHX COeJAMHEHHH H OCTaBJSIOT CTOATH 18—
20 y, 3aTeM QHJIBTPYIOT OTCTOH 4epe3 (QUILTP «CHHSA JICHTa»,
npensaputenbHo cMoueHHsiit 4 M HCl B MepHylo kosnby BMecTH-
moctbio 100 cM3, a ocagok NPOMLIBAIOT MODPHHSAMH GHAHCTHJIIH-
POBaHHOH BOAMI H Yepe3 TOT ke (GHJALTP mepeHocAT B KoJby, Ao-
Belst o6beM 10 MeTKH 100 cm3,

ConepxuMoe KONOH NepeHocHTC B Gap6GarTep, 3aTeM NPHJIM-
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BawT 5—15 cm® 1,5%-HOro pacrBopa ruppokcHiaamuua. ['uapo-
KCHJIaMHH 106aBJIIIOT A0 MOJHOrO 0oGeCLBEYHBAaHHS pacTBoOpa B
6ap6atepe, 3areM mnpuauBalot 5 cM® 10%-Horo pacrBopa ABY-
XJIOPHCTOrO 0/10Ba Heo6XoAuMo ObICTPO 3aKPHITh GapbaTep H MOJA-
KMouuTh K mpubopy. Koaby (Gap6aTep) BCTpPSAXHB2IOT, OTKpBI-
BAIOT KpaH, BKJIOYAlOT HacOC M NPOKAa4YHBAIOT BO3AYX, KOTOPHIH
3axXBaTbiBaeT Mapbl PTYTH H HECeT HX yepe3 OCYLIHTeNb B TPYyO6-
Ky — aHaJHTHYeCKYylo filYefiKy aHa/JH3aTopa, yepe3 KOTOPYIO INpo-
XOAHT Jyd OT CHNeKTpaJbHOH pTyTHOH sammnel. IIpu nocrynie-
HHH NapoB PTYTH B aHA/JHUTHYECKYyl0 suelKy (TpyOKy) cTpeika
H3MEpHTeJIbHOrO NpHOOpa HAaYHHAET OTKJAOHATbCA., MakcuMalnb-
HOe OTKJIOHEHHe CTDeJIKH MOKaXKeT COZepXKaHue PTYTH B NaHHOMH
npobe. Besi ata mpubopHas cucreMa 3aMKHYTas, LHPKYJIALHA
napoB PTYTH MOXeT NPOAOJIKATbCs 10 TeX IOp, NOKa AETEKTOp
npubopa He NoKaxKeT YeTKOE MaKCHMaJbHOe OTKJIOHEHHe BeJIH-
49HHB a6COpOLHH.

[Mocne okonuanus pa6oTs Ha npH6ope, CHCTeMy NpPOAYBAIOT,
yAaJjss naph pTYTH.

5.7. IlocTpoenne rpagyHpoBOYHOro rpaduxa.

ITo pesysabTaTtaM )OTOMETPHPOBAaHHSI CTaHAAPTHHX PacTBODOB
CpaBHEHHsl CTPOSIT TPalyHPOBOUHHIA rpadHuK, OTKJIajgHBas Ha
ocH abcuucc CONepKaHHe PTYTH B MI/Kr, COOTBETCTBYlOliee
pacTBOpY CpaBHEHHS, @ Ha OCH OPJMHAT — II0Ka3aHHS H3MepH-
TeJqbHOro npu6opa. ITo rpasynposouHoMy rpadHKy HaxomsT co-
JepxXaHHe PTYTH B IOYBe H BLIYHTAIOT U3 HErO Pe3yJIbTAT «KOHT-
POJILHOTO® ONpefieJieHHS.

5.8. Pacuer comepxxaHusi PTYTH B HCCJeAyeMHX npo6ax NOYs,
XapaKTepHCTHKH TOYHOCTH aHaJu3a.

MaccoByio [0/110 NOABHXKHOH PTYTH (X) B BO3AYLIHO-CYXO#
npo6e B MaH~! (Mr/kr) HaxoAsT no dopmyJe

x=a- (M—K),

rie a— Ko3bGdHIUHEHT, YYHTHBAIOIHA pa36aBieHHE BBITAXKKH
nepe] aHaJH30M;

M — MaccoBasi KOHLEHTPalHs PTYTH B BHTSXKe B nepecye-
Te Ha MacCOBYIO AOJIO B NOYBe, HafJleHHas MO rpajayH-
poBouHoMy rpaduky, Mr/Kr (MaH"!);

K —cpennee apudMeTHyecKoe 3HaUeHHE MaCCOBOH KOH-
LEeHTPALHH pPTYTH B XOJOCTOM ONkbiTe B repecyeTe Ha
MaccoBYIO [0J1i0 B NOuYBe, HaWJEHHHX NO IpalyHpPOBOY-
HOMy rpaguKy, Mr/Kr.

3a OKOHYaTeJbHHIl pe3yJbTaT aHAJH3a NPHHHMAKT De3yJb-
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TAT eAMHHYHOTO ONPENe/CHHS H BHPAXKAIOT ero B MI/KT C TOY-
HOCTBIO 10 ORZHOH JeCATOH.

Jonyckaemble OTHOCHTEJbHHE OTKJOHEHHS OT CpeRHero
apudMeTHYECKOr0 pe3yJbTaTOB ABYX NOBTOPHHX aHAJH30B, BHI-
NOJIHEHHBIX B OJHOX J1a6OpPaTOpHH NPH BHGOPOYHOM KOHTpOJIE,
NpH A0BepuTeNbHON BeposaTHOCTR P=0,95 cocrasaswor (1aba. 17):

Ta6bnuuwa 17

onyc € OTHOCHTeJbHHE
MaccoBass goast pTYTH, MC/KT Hony 21;1:1{;10“;:’1’ Pt’b
Or 07 10 2,0 21
Or 2,0 10 5,0 13
Csuime 5,0 10

6. ATOMHO-ABCOPBILHOHHOE ONPEAEJEHHE
TSAOKEJIBIX METAJJIOB B PACTHTEJIbHBIX
MPOBAX

6.1. Ot6op nmpo6 pacreHuii nNPOBOAAT corjiacHo m.n. 3.4.—
34.5.

6.2. CymHOCTh MeTOAa.

Taxenble MeTanJasl B PaCTHTeNbHHIX Mpo6ax ONpeaenasioT B
HX 30JIbHBIX PacTBOpax Ha aTOMHO-a6COPOIHOHHOM cleKTpodoTo-
MeTpe.

Hcnonb3yembe aHaNHTHYECKHE JIHHUH: A0 UHHKa — 213,8 uM,
aas Meau — 324,7 M, cBuHuHa — 217,0 M, KaaMus — 228,8 um
(raba. 11).

Jlns aTOMH3alHUK 3J1€MEHTOB HCHOJAbL3YIOT BO3AYIIHO-aleTHie-
HOBOE IJIaMHl.

6.3. Annaparypa, MaTepHa/bl, PpEaKTHBH:

—~- aTOMHO-a6COPOUHOHHNA cneKTpoporomerp THna C-115
IM, AAS-3 u apyrue;

— JlaMIIbl C TOJIBIM KaTOAOM AJsi ONpeAeNeHHs MeIH, LHHKa,
KaJMHS, CBHHLA;

— anerujeH texuuueckuil no F'OCT 5457—75;

— 3JIeKTPOMJIUTKA C PeryJaTOpOM HarpeBa C 3aKpHITOH Cru-
panasio tuna IIIII-1-0,8/220 mo TOCT 14919—83;

— KBaplieBble 4YalUKH HJA¥ TUIJH BMecTHMocThio 50, 100,
250 cm® mo 'OCT 19908—80;

— CTeKJa 4acoBhie;
— NaJIOYKH CTEKJISIHHBIE OMJIaBJEeHHEIE;
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— KOJ6B MepHHe 2-Tr0 KJaCCa TOYHOCTH C NPHUIHGOBaHHH-
MH npo6KaMH BMecTHMocThIO 50 cM3, 100 cm3, 1000 cm3 no
TOCT 1770—74;

— BODOHKH CTeK/JsHHHe THna B pauamerpom 56 MM mno
IOCT 25336—82;

— [03aTOp MAJst OT60pa arpecCHBHHX KHAKOCTEH BMECTH-
mocTeio 10 cM® 1 50 cM3 ¢ morpellHOCTLIO BOCIIPOH3BOAHMOCTH He
6osee 29% wuau GIOPETKH 2-r0 KJACCa TOYHOCTH BMECTHMOCTHIO
5 cm3, 10 cm3, 25 cm3 mo 'OCT 20292—74;

— BoAAHas 6GaHs,

— BeCH Ja6opaTopHHe 2-r0 Kjacca TouHoctH no I'OCT
24104—80;

— ¢unabpTpel  «Oestafg  JeHTa» JaHaMeTpoM 7 CM IO
TY 6-09-1678-77,

— Kucjora azotHast no FOCT 4461—77 x.u;

— Boja 6uauctuaauposantas no 'OCT 6709—72.

6.4. ITogrotoBKa K aHaJH3y.

6.4.1. IlpurotoBaeHne pactBopa a3oTHOH Kuciaotel (1:1).

KOHUEeHTpHPOBAHHYIO a30THYI0 KHCJIOTY IJIOTHOCTbIO 1,42
r/cM® npHANTh K GHAHCTHIIMPOBAaHHOH BOJAe B COOTHOWIeHHH 1 : 1.

6.4.2. TIpHroToBJeHHe PacTBOPOB CPaBHEHHSI.

[TpuroToBJjieHHe OCHOBHOI'O PacTBOpa C MaCCOBOH KOHLEHTpa-
uuelt uuaka 1000 mr/am® (1 Mr/em®) mo m. 4.3.2.1.

IIpuroroBiienne paGoyero pacTBOpa LHHKA C MacCOBOH KOH-
ueHTpauueit uuuka 100 mr/am® (100 mkr/cM3) mo m. 4.3.2.1.1.

[IpuroroB/ieHHe PacTBOPOB CpaBHeHHs HMHKA no m. 4.3.2.1.2.
ITpuroroBjieHHe OCHOBHOTO CTaHAAPTHOTO PacTBOpa MeAH C KOH-
ueHTpauueii Mmeau 1000 mr/am3 no m. 4.3.2.2.

ITpuroToBiiene paGouero pacTBOpa C MaccOBOH KOHLEHTpA-
yueit Mmean 100 mr/am3® (100 mkr/cM3) mo m. 4.3.2.2.1.

[Tpurorosnenue pacTBOPOB cpaBHeHHs Menu mo m. 4.3.2.2.2.

[TpuroTosJ/ieHHe pacTBOpa ¢ MacCOBOH KOHIUEHTpauHel KaaMHs
1000 mr/am® no m. 4.3.2.3.

Ipurorosnenne pabouero pactBopa (I) ¢ MaccoBoll KOHIEHT-
pauueit kaamus 100 mr/am® (100 mxr/cm3) mo m. 4.3.2.3.1.

IIpurorosaenne pabouero pacrBopa (II) c MaccoBO¥ KOHLEHT-
pauneit kaamus 10 mr/am® (10 mkr/cm3) no n. 4.3.2.3.2.

[TpuroToB/ieHHe PacTBOPOB CpaBHeHHs KaaMus no n. 4.3.2.3.3.

[TpuroToB/ieHHe OCHOBHOIO PacTBOpa CBHHLA C MacCOBOM KOH-
ueHtpauuedt ceuauna 1000 mMr/am3 no m. 4.3.2.4.

IMpuroToBieHne paGoyero pacTBopa C MacCOBOH KOHLEHTpa-
uueit ceunna 100 Mxr/cm®n o n. 4.3.2.4.1.

IIpuroTosJieHHe PacTBOPOB CpPaBHEeHHs CBHHIA mo m. 4.3.2.4.2.

40



6.4.3. TToaroToBka pacTHTEJBHOIO MaTepraJja.

O6benuHenHble 1po6GHl CeHa, CHJOCA, CEHaxa, COJOMbl HJIH
3eJIeHBIX KOPMOB M3MeJIb4aloT Ha OTpe3KH AJjHHO# 1—3 cM. Kop-
HEeIJIOAH M KJAYGHENJOAbl H3MeJNbYaloT Ha MJACTHHB (JIOMTHKH)
ToautHHoit Ao 0,8 cm.

H3 o6benuHeHHOH mpoOB METONOM KBAapTOBAHHUS BHIAESIOT
CpenH0I Npoby, Macca KOTOPO# MOCJe BHICYIUMBAHHS NOJIKHA
66Th He MeHee 100 r.

IIpo6bl BHICYIMBAIOT B CYLIHJbHOM IIKady npu TeMmepatype
60—65°C 10 BoanyumHO-cyxoro cocrosinusi {44]. Bosayummo-cyxyio
npo6y H3MeJNbYalOT Ha MeJbHHIE H NPOCEHBAIOT Yepe3 CHTO C
OoTBepCTHAMH AnaMeTpoM 2 MM. OCTaTOK Ha CHTe NOCJE H3MeJb-
YeHHs HOMXHHUAMH HJH B CTyNKe A00aBJAIOT K NIPOCESTHHOM yYac-
TH H TLIATEJbHO NepeMelldBAIOT.

Cpenune npo6sl KOMOMKOPMOB, 3e€pHa, X MBIXOB, HIPOTOB, rpa-
HYJ1 TPAaBSIHOH WJIX BHUTAMHHHOH MYKH M3 JpEBECHOH 3eJIeHH pas-
MajbBalT 6e3 NmpeiBapHTENbHOTO NMOACYIIABAHHA M NMPOCEHBAIOT
yepe3 CHTO.

[TpuroTos/jieHHble Npo6GLl XPaHAT B CTEKJIAHHOH O6aHKe C INpH-
TepTof npo6Koi (HIH naacTMaccoBoif 6aHke € KPLIIIKOH) B CyXoM
MecTe H WCHOJb3YyIOT AJsi aHaJU3a.

6.5. TlpoBenerue aHasu3a.

6.5.1. MuHepasn3anusi pacTUTENbHLIX Np0O6.

MuHepaausanuio npo6 pacreHH#i MPOBOASIT METOLOM CYXOTO
osonenust no FOCT 26657—85 [39].

KBapuesble yalKy WM THIVIH NOC/AE MOMKH OIOJACKUBAIOT
BOJONPOBOHOM, a 3aTeM AHCTHANHPOBAHHON BOIOW.

Turau npoxaaHBalOT B Nedd NpH Temmepartype 525+25°C
B TeueHHe 2 4, OXJIaXKIaIOT B SKCHKaTOpe W B3BeUIMBAIOT Ha Be-
cax 2-ro KJjacca TOYHOCTH. DTOT NPOLECC MOBTOPSIOT IO AOCTH-
JKEHHSl NMOCTOSIHHOM Maccel THras. TIpoKasieHHBIt M AOBeIeHHBIR
J0 NOCTOSTHHOH MacChl THreJIb XDPaHAT B 3KCHKAaTOPE Han XJo-
PHCTBIM KaJIbLHEM.

B turenb (kBapuesyio uaiuky) nomemiaior 10—20 r ucnwirye-
Mo# npoGhl, B3BeuleHHON ¢ morpemnocThio +0,1 r 6e3 ynaorHe-
Hug (ans Toro, yToOGbl B ee HUXKHHe CJIOH NMOCTYHall KHCJIOPO.
Bosnyxa). I[Ipo6Goii 3amoaHsAOT He 6oJiee MOJOBHHBI THIJA.

Tureap ¢ npoGoii B3BelIMBAIOT HA Becax 2-r0 Kjacca TOU-
HOCTH. 3aTeM ero INOMeWAlOT B XOJOIHYIO Teyb M TMOBHINAKT
temnepatypy no 200—250°C (no nosBnenus nawma) Ilocme npe-
KpalleHHs1 BbIIeJNEHHsA AbIMa TeMOepaTypy MeyH AOBOAAT A0
525+25°C u BepyT mnpokanuBanue B TeueHHe 3 u. OTCyTCTBHE
YacTHYEK yrJia YKasHBaeT Ha NOJHOe 030JIeHHE MaTepHala.
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[Tpn HaAHYMH YrJAMCTBHIX YacCTHYEK THreJb C 30J10H OXJaXAaa-
IOT Ha BO3AyXe, 30Jy CMayHBaIOT AHUCTUIIHPOBAHHOH BOJOH HJH
3%-HBHM pacTBOPOM NEePEKHCH BORAOPOAA, uax 2 cM3 pasbapieH-
HO# a3oTHOH Kucjorel (l:1). KucnoTy uan nmepekHch BOAOpOAa
NPHJANBAIOT J0O3aTOPOM HJIM NMHUMNETKOH ¢ pesHHOBOH rpyluefi, Tma-
TeJbHO MepeMellHBAIOT CTEKJASAHHOW Majoukofi, a INpHcTaBHine
K NaJloYKe YaCTHIBl CMBIBAIOT B THIe/b AHCTHJJHPOBAHHOH BO-
1o#. Bory BHINapHBAIOT B CYLUHJIBHOM IIKady, HAa 3JEKTPOIJIHUTKE
HJM JPYrUM CIOCOGOM, THreJb TOMeWaloT B Meyb W NpOKa/juBa-
10T npu Temnepatype 525+25°C B Teuenue 1 u. Ilo oxkOHuaHuH
NPOKaJIHBAHHsl THreJb C 30/I0H OXJ1aXKIalT B BHIKJIOUEHHOH He-
YM, 3aTeM B 3KCHKATOpe W B3BelluBalor. Jlajxee Turedp ¢ 30,0
npokaauBaloT B TeyeHHe 30 MHH npu TeMmepaType 525+25°C,
OXJIAXAAIOT B 3KCHKaTOpe M B3BellHBawT. [IpokajuBaHHe H
B3BEIUMBAHHE MOBTOPSIOT 10 MOCTHMKEHHS INOCTOSIHHON MaccHi
THIJ ¢ 30J04. [1oCTOSHCTBO MacChH CYHTAeTCs AOCTHTHYTHIM, eC-
JIH Pa3HOCTb pe3y/ibTaTOB ABYX IOCJEA0BAaTeNbHbIX B3BelIMBAHHH
cocTaBHT He Gojee 0,001 r.

O30/1eHHe pacTeHuH NMPOBOAHTCS, KakK MPaBHJIO, HEONHHAKOBOE
KOJIHYECTBO BpPEMEHH IJis pasHbiX BHAOB pacTeHuit (mo 10 u).
[Tpu mpaBuJbHOM O30JIEHHH TOJYyUeHHAsl 30Ja HUMeeT OGeJbii,
KpeMoBaThlfi, PO30BHIH LBeT, 6¢3 0OYIrIeHHbIX YacTHI,

MuHepaJ/iM3auus NHLUIEBOTO CHIpbsl H NPOAYKTOB, B TOM YHCJIE
NJIOAO0OBOILHBIX KOHCEPBOB, NPOBOJUTCH 1O METOAMKE, M3JIOMXKeH-
Hoit B npusoxennn 5 (FOCT 26929—86) [16].

6.5.2. Kucsior#as 3KCTpAaKuus TsAXKeJbIX MeTaJJOB H3 30JHL

Onpenenenue cogepxauus Cu, Zn, Pb, Cd nposoasar B pacTso-
pe 30Jibl MOCJe MHHepa/H3alUH aHAJd3HPYyEeMOro MaTepHaJa.

3oay cMaYHBAIOT HECKOJbKHMH KaIJIIMH GHIHCTHJJIHPOBaH-
HOH BOJABI, 3aTeM A03aTOPOM HJH GOpPeTKONl K 30Je npubamasior
no 10—15 cm® azoTHO# KucaOTHI pasGasiexHoft (1:1), moKpHI-
BalOT THUre/b YAaCOBBIM CTEKJIOM H HArpeBalOT Ha 3JEKTPOIJIHTKe
JO KHIEHHA HJH BBHIEPXKHBAIOT Ha KuOAmle#d BoAsHOH GaHe B
TedeHne 30 MHH, He AOnmycKasi pa3GpLISTHBAaHUA OCTaTKa.

ConepxuMoe THrs GHIBTPYIOT B MepHYIO KOJGY BMECTH-
Moctblo 50 cM® uepe3 wManeubKu#d GUABTD «6enas JieHTa».
DuabTp NpeABapHTENBHO TIIAaTebHO NMPOMBIBAIOT pa36GaBieHHOH
HNO;. Turess u GuUABTP HECKOJBKO Pa3 CHOJACKHBAIOT ropsiyeit
GUAHCTHMJIHPOBAHHOR BOAOH, AOBOAR 06beM PacTBOpa AO METKH.
ConepxHMOe KoJIOH NepeMellfiBalOT H OCTABJSIIOT A0 CJelylolle-
ro AHs AJs orcrauBaHus. [locsie OTCTaHBaHHA PaCTBOPH HCIOJb-
3VIOT AJA aHAJIM3a,

OnHOBpeMEHHO NPOBOAAT KOHTPOJLHHH OIIHT, BKJAKOYas BCE
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CTafHH aHaJH3a, KpOMe B3SITHA NPO6 PacCTHTENHHOrO0 MaTepHasa.

6.6. Onpenesiende TAXeauX METAJJIOB B PAacTBOpax 30JH Ha
aTOMHO-a6COPOLIHOHHOM CNEKTPOPOTOMETpE.

CyuwHocTs MeTOAa M npHHUUN pab6oTh Ha AAC (mo n. 4.6.1.).

IMoarotoBKy npuGopa K paGoTe H BHINOJHEHHE H3MeEpEHHi
conepxanusi TM Ha aTOMHO-aGcOPGUHOHHOM crHeKTpodoTOMeTpe
NPOBOAHTL O m.n. 4.6.2.—4.6.3.

I'panynpoBka npu6opa H NOCTPOEHHe rpaxyHPOBOYHOrO rpa-
¢uxa mo n. 4.7.

6.7. Pacuer comepXaHHA TAMKeJNHX METAJJIOB B PACTHTEJbHHIX
npobax.

6.7.1. ConepaHHe MeTa/UIOB B HCCleAyeMbIx npobax pacre-
HHH paccuuThiBaercss mo ¢opmyJie

_V-(A—A) |
=L g

X

rge X — MaccoBasi KOHUEHTPAaUHs ONpelessieMOro MeTaJjja B
pacTuTeabHOA npobe, MIH"!;

V — o6beM HCCleayeMOro pacTBOpa 30JiH, CM3;

A) — KOHUEHTpaLHsi MeTaJJla B pacTBope 30Jbi, Mr/am®
(onpenenena no rpagyMpOBOYHOMY TpadHKY);

A, — KOHUeHTpauUH# MeTajjga B Xoxoctoil mnpobGe, mr/am?
(no rpanyupoBoYHOMY rpadHKy);

m — MacCa BO3JYUIHO-CyXol npoOhn pacTeHHH, r;

K — ko3¢p¢uupenT, yUHTHBAIOLHE yMeHbIIEHHe MAacChl Ha-
BECKM pacCTHTeJbHOA npo6H. ITpu wucnosb3oBanuu
YKa3aHHON B HACTOSIIMX METOAMYECKHX YKa3aHHusX
macchl HaBeckh K=1, npH yMeHbIIEHHH HaBeCKH
B 2 pasa K=2 u 1.1.

Ananuapl TPOBOASTCA € ABYMS IapaJjlle/IbHBIMH, CpelHee
apuQMeTHYIECKOe ABYX Mapa/iielbHBX — pPe3yJ/bTaT ONpeAeseHHs
OXHOH NPOGH.

PesyJbTaThl BHYHCJSIOTCH [0 BTOPOrO JAECATHYHOTO 3HAKA.

HonyckaeMble pacXoXKAeHHs MeXAy pesyabTaTaMH ABYX na-
pasljie/IbHBIX  OMpefeJeHH#l MpH  JAOBEPHTEJbHOH BEPOSITHOCTH
P=0,95 e n1o/xHH npesnmaTs 33%.

KosddunnenTn BapHauHH pe3ysnbTaTOB NapaJjjiesibHbIX Onpe-
neneHud cocrapasiior, %:

28 — npu MaccoBOA HOJie 3/1eMEHTa 2 MJH™!;

20 — npu MaccoBoil foJe 3aeMeHTa oT 2 10 10 mMan~,

15 — npu MaccoBoit goJe 3jnementa ot 10 mo 25~

10 — npu MaccoBo# mose 3nementa ot 25 mo 1001,

5 — npu MaccoBodi foJe 3jemenTa cBHie 100 MaH—!.
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7. TPEBOBAHHSA K TEXHHKE BE3ONTACHOCTH
BBHINOJHEHUSA PABOT

IMpu BbimoJHeHHH PpaboOT 6e30macHOCTb TpyAa AOJKHA COG-
Jopathess coryacHo «IIpaBuiaM nmo TexHHKe Ge30MacHOCTH MpH
npousBoicTBe HalbJuiofeHuii H paGor B ceTH ['ocKOMruapomera».

IToMelenHe, B KOTOPOM NPOBOASITCS aHAJHU3Bl, NOKHO GHITH
060pYA0BaHO NPHTOYHO-BLITSKHEIM IUKadOM.

[Ipx BhimoJHeHWM aHa/NH30B HeoGXOAUMO cOGJIOAATL OCTO-
POXKHOCTb NpH paboTe C KOHHEHTPHPOBAHHBIMU KHc/oTamu. IIpH-
roTaB/HBasi pa3baBiieHHBle DacTBOPHl, HEOOXOZHMO CTPOro coG-
JIIOAATh NMPaBUJIO: KHCIOTY Z06aBJATE K BOJE nOHEMHOry!

HMcnonp3oBannble pacTBOPH 3anpeliaeTcsi CMBaTh B PaKOBH-
Hy 6e3 npelBapHTeJbHON HeHTpanusaunn. KoHLEHTPHPOBAHHHE
KHCJIOTBI, aMMHaK QOJIKHBI XPAHHTBhCS B BHITSXKHOM wKady.

8. TPEBOBAHHUA K KBAJIHPUKAILIHU ONEPATOPOB

K pa6oTe no onpelieneHHI0 COAEPKAHHS TAXKEJIHIX METAJJIOB
B Ipo6ax IIOYB H pacTeHHH MOXeT AOMYCKAaTbCs cHeLHaJHCT C
BBICUINM HJIH CPeJHHM CllelHaJbHEIM 06pa30BaHHeM, NMpoUIeN Hit
COOTBETCTBYIOLlee OGydeHHe H HHCTPYKTaXX IO TeXHUKe Ge30-
TACHOCTH TpH paGoTe ¢ BPEAHBIMH AJS 3A0POBbsSl BellleCTBaMH,
HMEKOIIHHA HABBIKH PabOThl B XMMHYECKOH J1aGOpaTOpHH.
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Mprnoxenne 1

KJIACC OINACHOCTH XMMMHYECKHX BEIIECTB [I]

HOthI AJ KJACCOB OMACHOCTH

TTokaszatenu l-ro 2.0 3-r0
TokcuuHocTs, JI1Os* . . |Jdo 200 Ot 200 po 100 Csrime 1000
ITepCHCTEHTHOCTL B MOUBE,

mec.** . . . . . ., .Ceshwe 12 [Ot 6 mo 12 Metnee 6
NNOK B nouse, Mr/kr . .Menee 0,2 |Or 0,2 no 0,5 |Csruue 0,5
Murpaups . . . . , .Murpapyior |Caa6o murpu- |He murpupyior

pyior
ITepcuctenTHOCTE B pacTe-

HAAX, MeC. . 4 . . . . .3 u 6onee |Or 1 mo 3 Menee 1

BausdnHe Ha NUIEBYIO wEH-
HOCTb  CeJbCKOXO3AHCTBEH-
HOi mpOAyKUWH . . . . . [CuuabHOe YmepenHoe Her

* J1ds0 — JleranbHas f03a XHMHYECKOro BelleCTBa, BHI3HIBAIOUlas MNpH
BBeJleHHH B OpraHuasM ruGesb 50% IKHBOTHBIX, MI/KI JKHBOA Macchl

** [lepcucTeHTHOCTh B mouBe — [IpoposkuTenbHOCT coxpaHeHus GHoJo-
THYEeCKOH AaKTHBHOCTH 38[‘[)513!-15"011[81‘0 IIO‘lBy XHMHYEeCKOro BeillleCTBa, Xapak-
TepH3yIOWad CTeNeHb ero YCTOAYHBOCTH K MPOLECCY DPa3JIONEeHHs.
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[Mpunoxenune 2

TEPMHHBI U UX MOSICHEHHSI*

KonTposnnpyeMas napTHst NPOAYKIUHH — COBOKYNHOCTb €AHHHIL
NPOAYKIHH ONHOTO HAHMEHOBaHHS, THIIOHOMHHAJIA HJHM THIOpa3-
Mepa M HCINOJHEHHs, NPOH3BeJeHHAasl B TeueHHe OMNpeleJIeHHOro
HHTEpBaJla BPeMeHH B OJHHX W TeX XKe YCJIOBHUSIX U OAHOBPEMEH-
HO TNPEACTaBJIeHHAN JJIs KOHTPOJS.

O6beM napTHH — YHCJIO €AHHHI [POAYKUHH, COCTABJISIOUIHX
napTHIO.

ITpo6a — Ko/HYeCTBO He WITY4YHOH NPOAYKIUH, OTOGpaHHOE U3
KOHTPOJIHPYeMOH COBOKYMHOCTH JJiSl NPHHSTHS pelleHHs.

Toueunass npo6a — MaTepHaJl, B3ATHIH H3 OJHOTO MecTa TOpH-
30HTa HJIH OLHOrO CJOf NOYBEHHOro npOQHJSA, THNHYHHA AJS
JlaHHOFO TOPH30HTA HJIH CJIOS.

Toueynass npo6a** —nmnpo6a, B3siTag eJHHOBPEMEHHO M3
He LITYYHOH MpPOAYKLUHH,

O6bennnennasi npoba— cMeCb He MeHee JBYX TOYEUHHIX
npo6.

IlpencraButenbnass BoiGopka (mpo6a) — BeIGOpKa (mpo6a),
KOTOpasi JOCTAaTOYHO NpPHOJHXKEHHO XapaKTepH3yeT CBOHCTBa
KOHTDOJINPYEeMOro 06beKTa.

IMoaroroeka npoGer — mepeBoA NpoGe B COCTOsIHUe, Tpebye-
Moe 1Jis AaJjibHeHLIero ee HCIOJb30BaHHS.

Hapecka — yacTp nmpeaBapuTenbHOM NPOGEH], BBIACTEHHOH ANS
omnpejie/leHHA KauecTBa KOHTPOJHPYEMO# MmapTuH.

A6conotHo cyxas mpo6Ga MouyBbl — npo6a NOYBHI, BHICYIUEH-
Hast 10 NOCTOSIHHOH Maccel npu teMneparype 105°C.

BosaymHo-cyxast npo6a nousbl — npoGa MOYBH, BLHICYIUEHHas
O MOCTOSSHHOM MacCH NPH TeMnepaType M BJIaXXHOCTH nabopa-
TOPHOI'O NIOMeELleHHs.

ITIpo6Has niomlajgka — 4acTh HCCIEAYeMOH TePPHTODHH, Xa-
pPakTepH3YIOLleHca CXOAHBIMH YCIOBHAMH.
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O6uwue 3arpsi3HeHHst — 3aTPA3HEHHS, BHI3BAHHBIE MNPHMEHE-
HHEM XHMHYECKHX CpelCTB 3allHTH pacreHuét (XC3P), opraumu-
YeCKHX M HEOPraHHYeCKHX YyAOOpeHHH, OpOIIEHHEM CTOYHBLIMH
BOJaMH, a TaKXXe 3arpPA3HeHHs, BH3BaHHble BHIGPOCAMH NMPOMHIL-
JICHHOCTH, TPQHCIIOPTA H AP., PACIpPOCTPaHeHHble Ha GOJbILOK
TEPPHTOPHH.

KoHTpoJb xHMHueckoro 3arpsisHeHHUs [OYBHI — MpPOBEPKa CO-
OTBETCTBHSI XHMHYECKOIO 3arpsi3HeHHss MOYBBI YCTaHOBJEHHBIM
HOpMaM H TPeGOBaHHAM.

MOHHTOPHHT XHMHYECKOTO 3arps3HeHHs MOYBHl — CHCTEMa pe-
ryJasipHeX HaO6JIOJeHHil, BKIIOHaiomas B cebsi HabJaloneHus sa
($aKTHYECKHMH YPOBHSIMH, ONpeReJieHHs NPOTrHOCTHYECKHX YpPOB-
Helf, OHEHKY NOCJHeACTBHH (aKTHYECKHX M INPOTHOCTHYECKHMX
ypOBHeil 3arpsi3HeHHOCTH, BHISIBJIeHHE HCTOYHHKOB 3arPSI3HEHHOCTH
HOYBHI.

Jloka/lbHOe XHMHYeCKOe 3arpsisHeHHe MOYBH — XHMHUYECKOoe
3arpsisHeHHe MOYBHl BOJH3M OJHOTO HJIM COBOKYMHOCTH HECKOJb-
KHX HCTOYHHKOB 3arps3HeHHsl.

®oHOBOe COAepxKaHHe XHMHYECKOrO BElleCTBa B IOYBE — CO-
JepXXaHue XMMHYeCKOTO BellleCTBA B NOYBE, COOTBETCTBYIOLlEE €€
NPHPONHOMY XHMHYECKOMY COCTaBY.

Murpauusi 3arpsiI3HSIOIIErO IOYBY XHMHYECKOTO BellecT-
Ba*** — ropH30HTa/NbHOe W (MJIH) BepTHKaJbHOE MepeMelleHHe
XHMHUECKOrO BellleCTBa, 3arpsA3HSIOLLEro NoYBYy, H (HJH) H3 Hee
B Jpyrue o6beKTH NPHDPOAHON Cpefbl H 0GPaTHO.

TpancaoKkalnusa 3arps3HSIONIEr0 MOYBY XHMHYECKOTO BeLlecT-
Ba — NepexXoh 3arps3HAIONIero IOYBY XHMHYECKOrO BeleCTBa B
pacTeHus.

[IpenenbHO HONYCTHMOE KOJIHYECTBO 3arps3HSIOLIEr0 MOYBY
xumuueckoro BemectBa (I1JK) — MakcuMasbHas MaccoBas [o-
Jis 3arpsi3HSIOLIEr0 NMOYBY XHMHYECKOrO BeleCTBa, He BHI3BIBAIO-
1as NpsMOro HMJIK KOCBEHHOTO BJIMSIHHS, BKJIIOYas OTAeJbHblE
MOCJIeICTBHSL HA OKPYXKAIOULYIO CPelly W 3J0POBbEe YesOBeKa.

* TepMHHBI M HX mnosichenus npuBofatca mo FOCT 17.4.1.03—84. 191,
FOCT 16263-70 121, TOCT 15895-77 1241.

** Tlosicuenue X Tepmuny naerca no I'OCT 16263-70 121 aas pacruTesn-
HOH NPOJAYKUHH H PaCTeHHH.

*** K npyruM O0GBeKTaM OTHOCATCSL pacTeHHs, aTMocdepa, NPHPOJHBIE
BOJLI H Ip.
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Ipunoxenne 3

IMACIIOPT OBCJ/IEAYEMOTIO YYACTKA

1. Homep yuacrka
2. Aipec yyacTKa M ero npHB3Ka K HCTOYHHKY 3arps3HeHHs

. Pasmep yuacrka
. HasBanHe nousm
Penved
. YpoBeHb 3aJjieraHHs TPYHTOBBIX BOJ

. PacTuTe/IbHBEIH MOKPOB TEPPHTOPHH

. XapaKTepHCTHKAa HCTOYHHKA 3arpsisHeHHs (XapakTtep mpo-
H3BOJCTBA, HCIOJb3YeMOTO -CHPbsl, MOLIHOCTb IPOH3BOLCTBA,

ylAajleHHe OT XHJBIX 3JaHHMH, MecT Bogopa3bopa H T. &.)_—

®~N O TR W

9. Xapaxkrep HCNOJb30BaHHSI Yy4YacTKa B roi 0GC/ieL0OBaHHA
(nmpennpHsiTHe, C.-X. Yrogbe, 1moJjoca OTYYXAeHHS, AOPOrH

H T. 1)

10. CBenenuss 06 HCHONB3OBAHHH Yy4acTKa B NpedBAyIHE TOAH
(MenHopanus, ceBOOGOPOTH, NpHMEHEHHe CPEACTB XHMH3a-
IIMH, HaJlHuHe CBAJIOK, OUHCTHBIX COODYKeHHH H T. I.

11. Jarta ob6cnenoBanus
12. Homep mouBeHHOro pa3pesa
13. 'ny6uHa B3ATHA NPO6

Ucnoanurean Mpo6y oTo6pan
(ZOMKHOCTD)
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Mpraoxenne 4

3THUKETKA PACTHUTEJIbHOM IPOBbI

Kyabrypa . . . . . . . . . . .
da3za Bererauun . . , . . . . . .
Xo3sificTRO, OTAeJeHHe, pailoH, o6xaacTb N . . . . . .
HowMmep ceBooGopora . . . .

Bua or6upaemoit NpOAYKIHH . . . . . . .

Jlara or6opa . . . . . . . . . . . .
®amunna  npo6ooTGopuIKKa . . . . . . . .

ITpo6y oto6pan (moAmHcs)
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Ipunoxenue 5

MeTton MHHepaan3alHu NUUEBLIX NPOAYKTOB

MuHepa/in3anus NUIEBHX NPOAYKTOB, KPYI, NJIOLOB, OBOLLEH
H NPOAYKTOB WX mepepaGOTKH AJA NOCHAEAYIOWIEro onpefeseHHs
B Hux Zn, Cu, Pb, Cd npoBoAHTCA COrjacHO METOLHKE H3JIOXKEH-
noit 8 TOCT 26929—86 [116].

Yawku ¢ NPOAYKTAMH, COfepKamuMu Baary Huxe 209%, mo-
MEIIaIOT Ha 3JEKTPOMJIMTKY M NPOBOAAT OOyIJiMBaHHe AO NpEK-
palleHHs BhIJeJIEHHsI ABIMa, 3aTeM YallKH NOMELAlOT B 3JIEKTPO-
neu» MpH TeMmepaType okoso 250°C.

Yawkn ¢ npoAyKTaMH, cofepxawmumu Biaary ot 20 mo 80%
TIOMellaloT B CYWHJbHHA 1Kad, NOCTeNeHHO AOBOASA TeMIepaTy-
py mo 150°C, BHIAEpKHBAIOT 0K0JO 3 4 40 Hauaja OGYrJHBaHHA.
3areM MepeHOCAT HA 3JEKTPOIVIUTKY H J0BOAAT O0Oyr/iuBaHHE 10
NpeKpalleHHsl BBAEJEHHsl JbiMa, 3aTeM YallKH TOMeILaioT
B 3JIEKTPONeYbL NMPH TeMmepaType okoso 250°C, a npoaykuuio, co-
Iepxkauyio 6onee 20% caxapos, NOMeIIaOT B 3JIeKTPONeYb IIPH
TeMnepaType okoso 150°C.

JKunkne npoayktel ¢ comepxanneM Baard cshiie 80% Ha
3JMeKTPONVINTKE YNapWBalOT AOCyXa, OGYIJIMBAIOT A0 Npexpalle-
HHsl BHJEJIeHHs JblMa, 3aTeM I[IOMellaloT B 3JIEKTponeub NpH
TeMnepatype okoso 150°C.

MuHepannsaluio npo6 NPOBOAAT MOCTENEHHO, NMOBHIIAA TeEM-
nepaTtypy ajekrponeud Ha 50°C uepes kaxkarvle 30 MHH H JOBOIAT
ee 10 450°C, npofo/XalOT MHHEPANH3ALHIO NMPH ITHX YCJIOBHSX
JI0 TIoJTy4eHus cepoil 304bl. Yalkn ¢ 307108 BEIHUMAIOT H3 3JIEKT-
poneuu, OXJaxKAAIT A0 KOMHATHOH TeMOEpPaTypHl U Cepylo 30Jy
cmaunBaioT 0,5—1,0 cM3 pacTBopa a30THOM KHCJIOTH. 3aTeM
KHCJIOTY JOCyXa BHIIapHBAIOT HA 3JIEKTPOIJIHTKe CO CjJabhiM Ha-
rpeBOM H CHOBa NOMeIlalOT YalIKH C npo6oil B 3jeKTponedb INpH
Temnepatype 250°C, mocrernenHo noBojs TeMmepaTypy no 450°C
H BHZepXHBalOT | 4, MHHepa/W3alui0 CUYHTAIOT 3aKOHYEHHOH,
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KOTZa 30Jia CTaHeT 6eJioro WM CJerka OKpallleHHOro iBera 6es
o6GyryieHHHX YacTHIL.

Ipu HaaHYHH YacTHI{ NOBTOPAIOT 06paBOTKY 30Jb pacTBOPOM
a30THOH KHCJIOTH HJIH BOJOH.

Macca naBeckH (r), oT6HpacMoft AJifl ONMPENENCHHS TAMXKENHX METaAN0s8

Macca HaBeckH, T

HanmeHoBanHe NPOAYKIHH
Pb cd | zn Cu
MMaoaw ¥ oBowu . . . .| 25—30 | 25—30 | 10—25 | 10—25
IMpoaykrit nepepa60TKH 110108 H
oBowtelt . . 25—-30 [ 26—30 | 10—25 | 10—25
3epHo H nponymu ero nepepaﬁonm 10—25 | 10—25 2—10 2—10
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Mpunoxeunune 6

Tpeneavno ponycrambie xouuenrpaunu (MJIK) XHMHUECKHX BellecTB
B MOYBAX H AONYCTHMbie YPOBHH HX COAEPKAHHA MO NOKA3aTeNAM
spennoctn |47}

MAaK, Tlokasarenn BpeJHOCTH
HaumeHoBanue MI/Kr OYBH, | .
PaHCJIOKa- - obizecann
¢ %‘gg“ IHOHHBIA BOMHEIH TapHHA
BopopacrBopumnie popmul
drop 10,0 10,0 10,0 25,0
Honsrkanie Gopmui
Menn 3,0 3,5 72,0 3.0
Huxean 4,0 6,7 14,0 4,0
Hunk 23,0 23,0 200,0 37,0
KoGaJbr 5,0 25,0 Bouee 1000 5,0
®rop 2,8 2,8 — —
Xpom 6,0 — —_ 6,0
Banosoe comepxanue
Cypsma 45 45 4,5 50,0
Mapranen 1500 3500 1500 1500
Bananuit 150 170 350 150
CBHHelL 30,0 35,0 260,0 30,0
MeIbAK 2,0 2,0 15,0 10,0
PryTb * 2,1 2,1 33,3 5,0
Cauuen+ pTyTh 20+1 20+1 3042 30+2
Menap ** 55 — —_ —_
Huxkesp ** 85 — —_ —
Huug ** 100 —_ — —
* _ TlokasaTesib BpeAHOCTH PTYTH MHTPamHOHHH{ B arMocdepe — 2.5.

** _ BanoBoe coOAEpXKaHHE — OPHEHTHPOBOUHOE.
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Ipunoxenne 7

PoHOBOE CONEPKAHHWE 3/7eMEHTOB B nousax, mr/kr [15]

axt = g 5
Tun mouBH H MeCTO = = 2 z X 8 o =
or6opa mpob s Z S :9' ;% g g ) =) 3 z
< L) (=] o = =
2| 2| 2| = = = | = S |8 | =| =
TIlepersoiiHo-kapGoHATHHE,

JKEJTO3eMH, KpacHoseMH| 73 — —_ 440 22 —_ 31 2,5 —_ 55 —
JlepHoBO-nof30/HCTHE . .| 72 —_ — 650 23 1,5 51 —_ 19 | 140 49
KawraroBee . . . . .| 120 — 25 800 28 1,7 58 6 30 | 120 70
CeposeMul (Kpacnoxpcxnu

Kpait) . . - - - — —_ — 12 —_ 25 - —
YepHoseMmul (r. MarHaTO-

rOpcK) . . . . . — 0,3 — —_ 18 — 54 — 18 — 37
Cepnie  JiecHHie, YepHO3e-

mu (r, HoBokysneux) .[ — 06 | — —_ 14 — 37 — 17 — 45
Byppe . . . . . . .| 80 0,25 12 860 13 2 14 13 23 54 52
Cepozemut (Cp. Asusa) .| 30 — — 300 19 — 16 14 20 31 69
Iouser Mupa . . . | .| BO 0,5 10 850 20 2 40 10 10 | 200 50

o depHozemm YCCP ., . .| — — — [300—360 | 12—13 — | 37—54 —_ — | 400 | 30—80
w




Npunoxenne 8

MpeneasHo AONYCTHMblE KOHUEHTPALMH TANKEMBIX METAJNNOB
B MPOAOBOJBCTBEHHOM Chipbe M NMHIIEBHIX MPOAYKTAX
(CanllaH 42—123—4089—86 or 31.03.86 r.)

INOK, Mr/gr
MpoaykTut
KagmHs [MeAn | oJoBa |pTYTH| cBHHUA |LHHKa

3epHO . . , . . 0,03 10,0 —_ 0,03 0,3 50,0
Kpyna . 0,1 10,0 — 0,03 0,5 50,0
Myka . . . , 0,1 10,0 — 0,02 0,5 50,0
O1pybu 0,1 — —_ 0,03 0,1 130,0
Xne6 . 0,05 5,0 — 0,01 0,3 —_
Osowm# cBexue 0,03 5,0 —_ 0,02 0,5 10,0
KoHcepBH oOBomIHHE 0,03 50 | 200,0* 0,02 0,05** 10,0
DpyKTH CBeXHe 0,03 5,0 — 0,02 0,4 10,0
KoHcepen ¢pykTOBBHIE |, 0,03 5,0 | 200,0¢ { 0,02 0,4 10,0
SIroasl cBexue 0,03 5,0 — 0,02 — 10,0
KoHcepBH u3 saron 0,03 5,0 | 200,0* | 0,02 —_ 10,0
Cokr . . . . . . . —_ — | 200,0*% — —_ —
Ipu6et ceexkwe . . . .| — — — 0,05 0,5 —
Chneuuu H NPAHOCTH 0,2 50 — 0,02 5,0 —
Yaix [ I i ] 100,0 — 0,1 10,0 —
Msco u nTHua cBexue .| 0,05 5,0 — 0,03 0,5 100,0
daa . . . . . . ] 003 3,0 - 0,02 0,3 50,0
ITpoayxThl percxoro nu-

TaHHA:
Ha MoJouHO# ocsoBe . .| 0,02 1,0 — 0,005 0,05 5,0
Ha 3epHOMOJIOYHO# OCHOBe| (1,02 5,0 — 0,01 0,1 10,0
Ha OBOIIHOA ¥ (HPYKTOBOH

ocHoBe , . . . . . 0,02 5,0 — 0,01 0,3 10,0
Ha MACHOH H nTHYbeR OC-

HoBe . . . . . . 4 003 5,0 — 0,02 0,3 50,0
Ha pu6HOd ocHoBe . . .| 0,1 10,0 —_ 0,15 0,5 30,0

* B c6opHOR »XKeCTAHOA Tape; ** B CTeK/JAHHOH Tape,



IIpanoxenne 9

Ipusnunyaabnas cXeMa OLEHKH NOYB CERbCKOXO3fAACTBEHHOrO HCNOJb30BAHHS
N0 CTeneHH 3arpasHEHHMA XMMHYECKHMH BeuuecTBamu [47]

CymMmapHu#
Kareropus mour n)éxasa?renb 3arpsa3HeHHOCTh Bo3aMoxHoe Heo6
5 0 CTENEHH | 5 o rpsisHenns otrocuteabno TIIK HCTIO/Tb30BaHAE NOYB €OUX0AMMEE MEPONPHATHS
arpsasHeHHa (Zc) *
I Jonycrumas |Menee 16,0 Conepxanne  xuMmuue-| Hcmosmw3oBaThb NMOA mo-| CHHXEHHe YPOBHS BO3JEHCT-
CKHUX BelleCcTB B IMOYBe 6hie KyJbTYPH BUS HCTOYHUKOB 3arpsA3HeHns
NpeBhLIIIaeT ¢oxoBOE, HO 1ovYB Ocymec'rs,ueaﬂe Mepo-
ne Boime [1J1K APHATHA N[O CHHXKEHHIO AOCTYI-
HOCTH TOKCHKAHTOB JJsi pacrte-
HUH
I1 Ymepenno {16,1—32,0 Coaepxanne XuMHYECKHX| Hcrmonb3oBath NMOA MO-| MeponpHsTHs,  aHAJOTHYHHE
onacHas BENIECTB B MOYBE NPEBH-(Gble KYJbTYpH NPH YCJO-{kareropud 1. IIpH HamHuuu Be-
waer 10K NpH JHMHUTH-|BHH KOHTPOJA Ka4ecTBa|ulecTB C JHMHTHPYIOIIHM MHIpa-
pyoimem OOLICCAHATAPHOM|OPOAYKIIMH DPACTEHHEBOA-|HOHHHM BOAHBIM NOKa3aTeJeM
1 MHrpalHOHHOM BOJHOM|CTBaA NPOBOJAUTCA KOHTPOJb 3a cojep-
lOKa3aTeJ/ie BPEAHOCTH, HE JaHueM S5THX BelllecTB B [O-
umke TIIK no tpascno- BEDXHOCTHHX H TMON3eMHHX BO-
KallHOHHOMY IOKa3aTeJio nax
II1 Bucoko 32,1—128,0 Conepxanue xumuueckuz| MHcenosb3oBath mOx Tex- MeponpusTus, AHAJOTHYHEE
OonacHas BellleCTB B IN0YBe MNpEBH-|HHYeCKHe KyabTypH G6e3 Kateropuu 1. Q6s3aTeJbHEA KOH-

maer I1K npm JMMHTH-
pPyoLleM TPAaHCJIOKALHOH-
HOM MNOKasaTeje BpeaHOC-
TH

MOJIyYeHHs! M3 HHUX mpo-
AYKTOB NHTaHHA H XOp-
MOB, B KOTODHX BO3MOX-
HO COJEepKaHHe XHMHYec-
Kux BewtectB Buuue [11K.

TpOJIb 3a CcOnepXKAaHHEM TOKCH~
KaHTOB B DAaCTEHHAX, HCHOJb3ye-
MBHIX B KadeCTBe NPOAYKTOB mNH-
TaHusl H KopMoB, OrpaHHueHHe
HCIIOJIb30BAHHS 3eJeHOH MacCh
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Tlpononxkenue npuiaoxeHus %

CyMMapHHi
1!05:;?;2’?;?6}”1 noKasartenb 38[‘pﬂ3HeHHOCTb BosMmoxkHoe HCIOJb30OBa- H806X0}1HMH8
otHocHTesbHO 1 q
3arpssHenns | AT DASHEHHA IK HHe M0YB MepOnpHATHS
(Zc)
Hckmounts pacTeHHs-KOH-|Ha KOpM CKOTy, OcOGeHHO pac-
HEHTPATOPH  XHMHUECKHX|TeHHA-KOHILEHTPATOPOB
BElECTB
IV Ypesshuaii- {Gosee 128 Cogepxanne XHMHUECKHX{ HMCKMOUHTL H3 cesbCcKO-[MepOnpusTHs 1O  CHHXKEHHIO

HO oMnacHas

BellleCcTB B MOYBE MpeBH-
waer ITOK no BceM no-
Ka3artensaM

XO34MCTBEHHOr0 HCHOJbL30-
BaHHA

YpOBHSL 3arpa3HeHHss H CBf3H-
BaHHIO TOKCHKAHTOB B [I0YBaX.
Koutposb 3a colepxaHHeM TOK-
cHKaHTOB B nogBax. KOHTPOJb
3a coJep:KaHHeM TOKCHKaHTOB B
aTMocdepe, noyse u BOAAX.

* CymMapHHfi moKasaTeJb 3arpssHeHHs (Zc) onpenessiercs no ¢opMyse:

Zc

=£-Kc;—(n—}),

i=1

FAE N — YHCJAO OnpeienaeMHX HHIPEIUEeHTOB;
Kc; — k03$)pHIHEHT KOHIEHTPALHH MeTanla, paBHH{ yaCTHOMY OT NEJNEHHS MaccoBOil AOJH i-F0 3JeMeHTa B 3a-

rpA3HEHHOA M (OHOBOA MOYBaX.



JUTEPATYPA

1. TOCT 17.4.1.02.—83. Oxpana npupoanu. [Moysw. Knaccudpuxauus xamu-
YeCKHX BEUIEeCTB R/ KOHTPOJIA 3arps3HEHHS.

2. TOCT 16263—70, Metponorusi, TepMHHH § onpeieeHus.

3. TOCT 17.4.3.01—83 (CT C3B 3847--82). Oxpana npupoan, ITousu,
O6wne TpeGosanua X or6opy npob.

4. TOCT 17.43.03—85 (CT C3B 4469—84). Oxpana npuponu. ITousm,
O6mue TpeGoBanHs K MeTOAAM ONpPeAeseHHs 3arpA3HAIOLIHX BeLIecTB,

5. MeToaHyeckHe YKa3aHMAi N0 arpoOXHMHMUYeCKOMYy OOCNefOBAHHIO noOys
c.-x. yroanit / [JTMHAO. — M. — 1982, — 157 c,

6. MetoanveckHe YKa3aHHA NO MPOBEIEHHI0 NOJEBHX M JaGOPATOPHBIX
HCC/MIeNOBAHHA NOYB H pPACTEHHA NPH KOHTPOMe 3arpsA3HEHHA OKpyXKalouwei
cpean Netaanamu. — M.: T'mapomeruomspar, 1981, — C. 45--73.

7. TOCT 13.586 3—83. 3epno. [Ipasuna npueMkn ¥ mMeroan ot6opa npob.

8. TOCT 17.4.2.01--81. Oxpana mnpupoan. IToysu. Homenknatypa mnoka-
3aTesiell CAHHTAPHOrO COCTOSTHHA.

9. TOCT 17.4.1.03—84. Oxpana npupoan, ITouBw. TepMuHW u onpese-
JIeHHS. XMMHUECKOrO 3arpsi3HeHHs.

10. TOCT 17.4.4.02—84. TlouBn, Mertoan oT60pa ¥ MNOArOTOBKH npo6
IJf XHMHYeCKoro, G6aKTepHOJIOTHYECKOro, IeJbMHHTOJOTHYECKOr0 aHaJH3a.

11, TOCT 27662—87. KopMa pacTHTeNLHOrO MPOHCXOXKAeHHA, MeToin
or6opa mnpob.

12. TOCT 17.43.06—86 (CT C3B 5301—85). Oxpana npuponn. [Tousw.
O6use Tpe6oBaHHA K KJIaCCHOHKAUHK NMOYB MO BJHAHHIO Ha HHX XHMHUECKHX
3arpA3HAKINHAX BeELIeCTB,

13. TOCT 4517—75 (CT C3B 435—77). PeakTHBH, MeTORH NPHIOTOB-
JIEHHS! BCTIOMOTraTeJIbHBIX PEeaKTHBOB H pAacTBOPOB, NpHMEHsieMBIX B aHaJju3e.

14, TOCT 4212—76 (CT C3B 810—77). PeakrtuBn. IIpuroroBaenme
paCTBOPOM AJ1 KONIOPHMETPHYECKOTI0 H ned)enomeTpnquKoro anasu3a.

15. Becnamartuos T, I, Kpotos 0. A Tlpeseasro nomyctumble
KOHUEHTPAlHH XHMHYECKHX BEIIeCTB B OKpyxaiomed cpele. — JI: Xuwmus,
1985. — 528 .

16. TOCT 26929—86. Cupm H nponyxTH mnumesne, [TogroToBka mnpo6,
Munepanusanua IJs1 onpefefeHHs TOKCHUYHHIX 3JEMEHTOB.

17. lpaBuna no TexHHke 06e301MacHOCTH TNpPH NPOH3BOACTBe HaGMOAEHHI
# pa6or B cern I'ockomruapomera. — JI.: T'mapomernanar, 1983, — C. 161—
189,

18. TOCT 8.507—84. MeToAHKH BBLIOJHEHHA AaHAJH30B ArpOXHMHYECKHX
00DbeKTOB,

19. MHcTpyKuHa 00 ONpeleseHHIO TAKEJBNX METa/nIoB H ¢Topa XumHYe-

57



CKHMH MeTOJaMH B NMOYBAX, PACTEHHSX H BOAAX NPH H3YUEHHH 3arpsA3HEHHOCTH
oKpyxalowei cpean. — M.: Fnapomereonapar, 1978. — C, 6—10.

20. MeTonuyYecKHe YKa3aHHf NO NPOBEJEHHIO MeTpPOJOTHYECKHX HCCJIeR0-
BaHU METOJAMK arpOXHMHYeCKHX M 300TeXHMYeCKHx aHajusos /IIHHAO. —
M. — 1989, —50 c.

21. MeroauyecKHe yKa3aHHA NO arpoXHMHYeCKOMy o0G6CA€N0OBaHHIO MOYB
CeNbCKOXO03ARCTBEHHBIX yrogui (u3g. 2-e jaonoauensoe) [ LIMHAO, — M. —
1985, — C. 4—28.

22. MeToJHYeCKHe YKA3dHHA NO NPOBEJEHHIO KOHTPOJIA KayecTBa AHANH-
30B NOYB B n1a60paTOPHAX eJHHON CrelHaNH3NPOBAHHOR arpOXHMHYECKON CJyXK-
661 | [ITUHAO. — M. — 1985. — 28 «¢.

23, TOCT 8.505—84, MeTposornyeckas aTTeCTallHss METOAHK BHINOJHEHHS
H3MEpeHHii CORepXaHHi KOMNOHEHTOB NMpO6 BEIUECTB M MATEPHANOB,

24, I'OCT 15895—77. (CT C3B 3404—81). CraTHCTHuUECKHE METOAH
ynpaBJeHHs KaueCTBOM NpPOAYKUHH. TepMHHB H onpeReseHHs.

25. CamoxBanos C. I, Ue6orapesna H. A, Tutosa A A,
Ilennukosa H, A Metonnueckne yKa3aHusi MO KOJOPHMETPHUECKOMY Ompe-
ilg;l;umoggnonsmxnux ¢opm MuxpossemesroB B mnousax / [UJMHAO. — M. —

.—99 c.

26. MeroanuecKHe yKa3aHHA 1O ONpeJeNeHHIO MHKpO3JIEMEHTOB B IIOYBaXx,
KODMaXx M pacTeHHAX MeTOJAOM AaTOMHO-aGCOpOLHOHHOR CNEKTPOCKOMHA /
IHWUHAO. — M. — 1985. — C, 30—31.

27. Camoxsanos C. I, Ue6otrapena H, A. MeroiHueckHe yKa-
3aHHf MO ATOMHO-aGCOPGUHOHHOMY ONpPENCe/HHIO MHKDPO3JEMEHTOB B BHITSXK-
;(:7){7 H3 NOYB H B pacTBOpax 30Jn KOpMOoB H pacrerud / IMHAO. — M. —

.—34 c.

28. O6yxoB AL H, Cumonos B, [I, 3sonapen B. A, AtomHo-
abcopOuHOHHBIT MeTOR ompeleseHHs PTYTH B nouyBax / COBpeMEHHHE MeTOAN
onpeaejennss MHKpoajgeMeHToB. Tesuch noka. BcecoiosHoro cumnosuyma, Ku-
wnHeB, 1977. — 38 c.

29. 3sonaper B, A, 3mpun H T, O6yxos A. H. ArtomHo-
a6CcOpOUHONHOe OmNpejeselHe PTYTH B NOUBaX METOAOM XOJORHOro mnapa f/
IousoBenenne. 1979.— Ne 6. — C, 153—159.

30. Kyxann I0. C, Kopo6eitnuxon JI. T. AToMHO-a6CcopGIHOHHRIX
MeTOH oOnpelcieHHs PryTH B moyBax // XUMHA B CeNbCKOM XO3sHCTBE, —
1980, — Ne 10, — C. 49-50.

31.Opnosa JI. Il, Topmkosa B. B, Boponkosa M A,
Bockpecenckas B. C. AroMHO-af6cop6UHOHHOe oOnpefeseHHe KaAMHs
B NPHUPOAHLIX OGDBEKTAX ¢ BHICOKHM COAEpKaHHeM KeJje3a H amoMuhus // [Toy-
poBenenne, — 1981, — Ne 4. — C, 104109,

32. OpaoBa JI. I1, Cunanu T. U, KoHueHTpHpOBaHHe KaAMHsA, MEIH,
CBHHIIA, IIHHKA C OPraHHYeCKHMH COCIWHEHMSIMH NAPH aHaJH3e NPHPOAHLIX
sox // [louBoBenenue. — 1982. — Ne 10. — C, 142—147,

33, BpeMennne MeTOJHYeCKHE PEKOMEHLAUHH NO KOHTPOJIO 3arpsAsHEHHs
nous. — M_: T'mapomereonsnar, 1983. — 127 c.

34. OCT 46 40—76, OCT 46 52—76. MeTOAH arpOXHMHYECKOIo aHaJM3a
nouB. HMananne obununanbuoe, — M. — 1977.

35. leiise 1. P, Punsruc I'. §I, Merogu OGHICTPOro OmpeAeneHus
LOCTYNHBIX pacTeHHAM MHKposneMentoB (Cu, Zn, Mn, Co, B) B mouse// [Tou-
BoBeleHne. — 1968. — Ne 9. — C, 35—42.

36. Meronuueckne ykasaHHs MO arpOXHMHYeCKOMYy O6C/e10BaHHMIO M Kap-
TorpaHpOBAaHHIO NOYB Ha COAepXKaHHe  MHKpodJemeHToB [ IIouB. HH-T
uM. B. B. JokyuyaeBa. — M. — 1976, — C, 27—-3;

58



37. Meroauueckye yKasaHHs NO ONpPeJENICHHIO MOIBHXKHHX (HOPM MHKpO-
sgementos B nouBax /[ IMHAO. — M, — 1973. —48c.

B88. Anekcees 0. B. Taxensle MeTaann B mouBax M pacreHusax. — JI.:
BO Arponpomusnar (Jlenunrpanckoe oraexerne), 1987.— C.56—99.

39, T'OCT 26657—85. Kopma, koM6uKkopmMa, KOMGHKODMOBOe chipbe. Merto-
Abl onpefieJeHHs COApexaHus docdopa,

40. Kpyncxkuin H K, AnekcarapoBa B. M. K Bonpocy o6 onpe-
JleJIeHHH MOABHXKHBX (OpM MHKDO3JeMeHTOB // MHKpO3JieMeHTH B XKH3HH pac-
TeHH, XHBOTHHX H vuenoBeka: CG6. Hayw. Tp.— Knes: HaykoBa naymka,
1964. — C. 125—133.

4]. Baxenun U T. MeroauueckHe peKOMeHAANHH no O06JelOBaHHIO
M KapTorpadHpPOBAaHHIO NOYBEHHOrO MNOKPOBA 110 YPOBHAM 3arps3HEHHOCTH
npoMulllIeHHHMH  BuGpocamu [ BACXHHWNJI. — M. — 1987. —26 c.

42. Opanosa A H, Heauxosa H. A u np. Meroznueckue yKasaHus
[0 H3rOTOBJIEHHIO, HCCJIEJIOBAHHIO H aTTECTAllHH CTAHAAPTHHX OGpasllOB COCTa-
Ba (arpoXMMHYeCKHX MNokasaTeneft) nouB/LI.I/IHAO,—EL—IQS .— 585 c

43. MU —858-—85. MerpoJioruyeckoe obecneueHHe KOHTPOJA COCTOSIHHS
OKpyXalowell cpein. ATTeCTOBaHHHE CMecH BelecTB. OCHOBHHE TMOJOXKEHHS.

44. TOCT 27548—87. Kopma pacTuTesbHble. MeTOAH onpeleseHHs BJjard.

45. P11 52. 18 (pykoBoasiuuit LOKyMeHT). BHIMONHEHHe uM3MepeHHH Macco-
BOA NOJH KHCJIOTODAacTBOPHUMHIX (OpPM MeTasno0B (MeldH, CBHHIIA, HHHKA, HHKe-
as, KaamHusa) B mpo6ax mOuBbl 4TOMHO-aGCOPOLHOHHLIM aHaau3oM: MeToanue-
ckre yxasanusa /HI1O «Taiipyn». — O6Huuck. — 1988. — 20 c.

46. TOCT 28168—89. ITousn. OT60op npo6.

47. HuctpykTuBHOe mHcbMO «O BbHINOJHEHHH paGoOT [0 ONpeAeJieHHIo
3arpsasHenHs nous» Ne 02—10/51—-2333 or 10.12,1990 r. — M.: Tockomnpu-
popa CCCP. — 11 c.

59



COJLEP)KAHHE

1. OCHOBHEIE [OJOXKEHHS .
2. Tlnannposanue paGoT no onpene.nenmo TAKENHX MET4/M0B B MOUBAX
CEeNbCKOXO3SACTBEHHHX yrofduf, nponyxunu pacTeHHeBOACTBA
H KopMmax .
3. Ot6op npo6 NOYBH H pac'remm npn oﬁmnx H noxanbnux 3arpn3-
HEHHSX . . . . . . . . .
3.3. Ot6op npo6 nouBH . .
3.4, Or6op npo6 npoxyKuHK pacreﬂueaoucrna H KOpMOB
4. OnpefiesieHHe CONEPKAHHS TAXKEJHX METaJJIOB B npoéax 04BN
4.3, IMoAroroBka K BHIOJHEHHIO aHAJNH3d . . . .
4.3.1. TpuroTosenne pacrBopos
432. l'IpurOTos.neune pacTBOpoB cpaBHemm 1um nponeneﬂﬂn Ha-
CTpOHKH npHOOpa M NOCTPOEHHH TpaldyHpPOBOYHOro rpaduxa
NPH SKCTPAKIHH TAMXKeJbX METaJJIoB pac‘raopamu KHCJIOT
4.4. TloarotoBka npo6 NOYBH K aHAJH3Y . . .
4.5. TIpoBenenne anaau3a .
4.5.1. XuMuueckoe pasjoKeHHe np06 NoYBH npn Bas0BOM onpe-
JeJeHHH TAMXKEeJHX MEeTaJllJIoB
4.5.2. DKcTpaKuUs NORBHKHHX (GOpPM TAKENHX METAJIOB H3 MOYB
C MOMOUIBIO KHCJIOT . .
4.53. H3BneyeHue MNOABHIKHBIX cbopm TAKENNX MeTainoB AueTar-
HO-aMMOHH#HHM GycdepnbiM pacTsopom c¢ pH-4,8 .
4.6. AToMHO-a6cOp6LHOHHOE OnpejesieHHe TAXKEAblX MeTaJiOB B MOY-
BEHHBIX BBITSXKax
4.6.1. Cymsocts MeTOAa H anHqu’l paGOTbx Ha aTOMHO- aGcopdlmou-
HOM CHIEKTPOQOTOMETpE . . . . . . .
4.6.2. TlogrotoBka mpuGopa K pa60're
4.6.3. TlopafloK BHNOJHEHUs W3MepeHHi conep)xal-mﬁ TAKENHX Me-
TaJJIOB B TOYBEHHHIX BHITAXKKXa Ha aTOMHO-a6copO6LHOHHOM
cnekTpodoTOMeTpe
4.7. T'panyupoBka npuGopa H nocrpoem»xe rpanynpoaoquoro rpaqua
4.8. Pacuer colepXaHHsl TsXKeJblX METaJJIOB B MOYBAX M XapaKTepHc-
THKQ TOYHOCTH AaHAJH30B . .
5. AToMHO-a6COpPOIMOHHBI METOR onpeneneﬂm pTyTn B mouse . .
5.4. TloaroroBxa K BBLIMOJHEHHIO H3MEpPEHH . . . .
5.5. IlogroroBka npo6 K aHaJH3y .
5.6. IIpoBenenne anaunsa . . . . . .
5.7. TlocTpoerHe rpaiyHpOBOYHOIO rpanxa . . .

60

Crp.

OND

13
15
16
17
26
26
27
27
28

28
29



5.8. Pacuer cosepxanus PTYTH B HCCJACAYEMHX npo6ax nous, xapax-
TEPHCTHKH TOYHOCTH aHaJIH3a .
6. ATOMHO-a6CcOPOLHOHHOE onpeneneﬂue TAXEIHX MeTalioB B pacm-
TeJIbHHX npobax . . .
6.4. [MoaroToBKa K aHaJH3y . .
6.4 3. IToaroToBKa PacTHTEJNbHOrO Marepnana
6.5. Hposenenue aHaJH3a
6.5.1, Munepanun3auus paCTHTeanHX npo6 . .
6.5.2. KucaortHas SKCTPAKUHUSA TAXKENHX METaNJ0B H3 30Jh .
6.6. Onpelenenne TsXKeJIHX METa/VIOB B PacTBOpax 30/b Ha aToMHo-
a6copOLHOHHOM cneKkTpodoToMeTpe
6.7. Pacyer comepXaHHs TAXEJHX METAJJIOB B pac*rmenbﬂux npoﬁax
7. Tpe6oBarHa K TeXHHKe (€30MaCHOCTH BHNOJHEHHA paGoT
8. TpeGoBaHHA K KBaJH(HKaLHH ONEPaTOPOB .
[Ipunoxenus . . . N
Jluteparypa . .

61



OtsercrBennni 3a sunyck A. B. Kysuenos

Penaxrop O, B. Illlymona

IToanucano k mevatn 04.12.1991 r, 3aka3 136
O6veM 4 neu. J. Tupax 2000

Tunorpadus Mockosekoii c.-x. akagemunu um. K. A. Tumupszesa
127550, MockBa M-550, TumupsseBckas y.a., 44


https://meganorm.ru/Data1/46/46499/index.htm

