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MNpegucnosue

Lienn, ocHOBHble NpMHLMMbLI 1 06LMe npasuna NposeAeHNa paboT No MexXrocyAapCTBEHHON cTaHaap-
Tn3auum yctaHosneHol FOCT 1.0 «MexrocygapcTBeHHas cucrema ctaHgaptmsaunmn. OCHOBHbIE MOJSTIOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHas cucteMa cTaHgaptusaumu. CtaHfapTel MeXrocyaapCTBeHHble, rnpasu-
na n peKkoMeHjauum no MexrocyfapCTBeHHON cTaHgapTusaummn. Npaeuna paspaboTku, NPUHATUA, 06HOBAE-

HUA N OTMEHbI»

CBefleHna o cTaHgapre

1 NOArOTOBJ/IEH O6LecTBOM C OrpaHNYeHHON OTBETCTBEHHOCTbLIO «[1poTekTop»

2 BHECEH ®epepasibHbiM areHTCTBOM M0 TEXHUYECKOMY perympoBaHunio U MeTposiorum

3 NMPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTposiorun n ceptudukauuu (npo-

TOKO/ N0 nepenucke ot 24 okTA6ps 2012 r. No 52)

3a npuHATHe nporosiocosanu:

KpaTkoe HaumMeHoBaHuWe cTpaHbl Koa cTpaHbl
no MK(MCO 3166>004-97 no MK (MCO 3166)004-97
ApmMeHus AM
Benapycb BY
KasaxctaH Kz
Kuprusumsa KG
MonpgoBa MD
Poccus RU
TafXnKMcTaH TJ
Y36ekucraH uz

CokpalleHHOe HauMeHOBaHWe HaLMOHaNbHOro opraHa
no ctaHaapTusayum

MunH3KOHOMUKM Pecny6nukn ApmeHus
lFocctanpgapt Pecny6nukn Benapycb
lFocctanpgapt Pecny6nvku KasaxcTtaH
KblprbiscraHgapt
Monpgosa-CtaHgapT

PocctangapTt

TamxukctaHgapt

Y3ctaHgapt

4 MNpukaszom PenepasibHOr0 areHTCTBa No TEXHUYECKOMY PEeryiMpoBaHuio U MeTposaiorum ot 29 Hosi6ps
2012 r. No 1487-cT mexrocyfapcTBeHHbili ctaHgapT FOCT 31866—2012 BBefeH B AeliCTBME B KayecTBe Ha-
LmnoHanbHoro ctaHgapTa Poccuiickoin ®epepaumn ¢ 1 anBaps 2014 r.

5 BBEJEH BMNEPBbIE
6 MEPEN3JAHUME. OkTabpb 2019 1.

7 HactosAwuin ctaHAapT NoAroToB/ieH Ha ocHoBe npumeHeHus FTOCT P 52180—2003

1) Mpukasom ®epepanbHOro areHTCTBa MO TEXHUYECKOMY PeryinpoBaHuio U MeTposiorum ot 29 Hoabps 2012 .

FOCT P 52180—2003 oTmeHeH ¢ 15 cbespansa 2015 1.
Il



FOCT 31866—2012

WNHopmaLuus o BBegeHun B feiicTBME (NpekpaLleHun AeiicTBUS) HacToALWero cTaHgapTa u n3ve-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille rocyfapcTB Ny6avMkyeTCs B yKazaTensx HauMoHa IbHbIX
CTaH4apTOoB, N3aBaembix B 3TUX rocyAgapcTBax, a Takke B ceTU VIHTepHeT Ha caliTax CoOOTBeTCTBY-
OLLLMX HaLMOHasIbHbIX OPraHoB No cTaHAapTu3auun.

B cnyyae nepecMoTpa, M3MEHEHNUs UM OTMeHbl HaCTOALLEero cTaHjapTa CoOTBeTCTBYOWAasA NH-
hopmauusa bygeT onybnmkosaHa Ha ohuumanbIloM MHTepHeT-caiiTe MexrocyfapcTBEHHOro coseTa no
cTaHgapTusauuu, MeTposorun n cepTudmrkauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»

© CrampaptuHdopMm, opopmnerue, 2013, 2019

B Poccuiickoli defepaluy HacToAWMIA CTaHAAPT HE MOXET 6bITb MOMHOCTHLIO UK
YacTMUYHO BOCMPOM3BEAEM, TUPaXKMPOBAH U PacrnpoCTPaHeH B KauecTBe ogMLMaIbHOTO
usgaHns 6e3 paspelleHus defepasibHOrO areHTCTBa Mo TEXHUYECKOMY PerysiMpoBaHuio
1 METPO/Iornu
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M E X T OCUY A4 APCTUBETHH®bB W CTAHAOAPT

BOJA NMNTbEBAA
OnpepgenexHne cofepxaHust 3/1eMeHTOB METOAOM WHBEPCUOHHOI BONIbTaAMNepoMeTpum

Drinking water. Determination of elements content by stripping voltammetric method

fata eBegeHns — 2014—01—O01

1 06nacTb NPYMeHeHUs

HacTosiwumii cTaHfapT ycTaHaBNMBaeT METOZ OnpefenieHnst KOHLEeHTpaumMm BUCMyTa, KagMusi, MapraH-
La. Mbllbsika, Meau, pTyTW, CBMHLA, CYpPbMbl U LMHKA C UCMNO/Ib30BAHUEM WUHBEPCUOHHOI BOJIbTAMNEPOMET-
pvn B MMTLEBOI BOAe, BK/OYASA MUHEpPasbHY0, BOAY NOBEPXHOCTHBIX U NMOA3EMHbIX UCTOYHUKOB.

MeTog, no3BonseT onpeAenaTb CAeayloLMe MaccoBble KOHLEHTpauumn 371eMEHTOB:

- BucmyTta — o1 0.0001 go 0,2 mr/ams3;

- kagmusi — ot 0.0001 go 1.0 mr/gm3;

- mapraHua — o1 0.002 o 0.5 mr/gm3;

- Megn — ot 0.0005 po 5.0 mr/am3;

- Mbllwbska — oT 0.001 go 0.20 mr/gm3;

- pTyTv — ot 0,00005 go 0,010 mr/gm3;

- cBMHUa — o1 0.0001 go 1.0 mr/ams3;

- cypbMbl — 0T 0.0001 go 0.1 mr/gm3;

- umHka — oT 0.0005 go 10,0 mr/gm3.

[ns onpepeneHusi 6onee BbICOKMX KOHLEHTpauuii 3/1eMeHTOB Npo6bl BOAbl pa3baBnsioT wam 6epyT
MeHbLINI 06beM, HO He 6osiee YeM B AeCHATb pas.

Mo OTHOLLEHNMIO K paHee CTaHAapTU30BaHHbIM METO[, ABAETCA a/lbTEePHATUBHbIM.

2 HopMaTurBHbIE CCbISIKK

B HacTosiLem cTaHAapTe UCMOMNb30BaHbl HOPMATUBHbIE CCbINIKM Ha CriegyloLme MexrocyjapcTBeHHbIe
cTaHgapTbl:

FOCT 17.1.5.05 OxpaHa npupogbl. M'mgpocdepa. Obwme TpeboBaHus K 0T60pPY NPO6 NOBEPXHOCTHBIX U
MOPCKUX BOZ, fIbfa N atMOCepHbIX 0cafKoB

FOCT 61 PeakTtuBbl. Kncnota ykcycHas. TexHuyeckvne ycnosus

FOCT 199 PeaktuBbl. HaTpuii yKCYCHOKUCbIN 3-BOAHbBIA. TEXHUYECKUE YCNOBUSA

FOCT 435 PeaktuBbl. MapraHeL, CEpPHOKUC/bIA 5-BOAHBIA. TexHn4eckue ycnoBus

FOCT 1089 Cypbma. TexHnyeckune ycnosus

FOCT 1770 (MCO 1042—83. NCO 4788—80) Mocyaa mepHas nabopaTtopHas cTeknsHHasA. LimnuHapsl,
MEH3YPKW, KONbbl, NPO6UpkKN. ObLLNE TEXHUYECKME YC/TOBUSA

FOCT 1973 AHrnapua MbllbSKOBUCTbINA. TeXHUYeckme ycnoBus

FOCT 2156 Hatpuii aByyrnekuchblit. TeXHu4eckne ycroBus

FOCT 2405 MaHOMeTpbIl, BaKyyMMeTpbl, MaHOBaKyyMMETPbI. HANOPOMEpPbLI. TATOMEpPbI U TATOHasIopoMe-
pbl. ObLiMe TeXHNYeCcKe ycnoBus

OCT 3118 PeakTtuBbl. Kncnota consHas. TexHU4eckne ycnosus

FOCT 3760 PeakTviBbl. AMMUaK BOAHbIA. TeXHUYeckue ycnosums

FOCT 4165 PeaktuBbl. Meab (Il) cepHokucnas 5-sogHas. TexHuyeckme ycnoBus

FOCT 4174 PeaktvBbl. LiMHK cepHOKNCAbIV 7-BOAHbIN. TEXHUYecKe ycroBus

FOCT 4204 PeakTtuBbl. Kucnota cepHas. TexHuyeckme ycnosus

M3paHue oduymansHoe
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FOCT 4212 PeaktuBbl. MeToAbl NPUroTOB/IEHNS PACTBOPOB A/151 KOIOPMMETPUYECKOro 1 MedhenomeTpu-
yscKolo aHain3a

OCT 4233 PeaktuBbl. HaTpuii XnopucTbliA. TEXHUYECKNe ycnoBus

FOCT 4234 PeaktvBbl. Kanunii xnopucTblii. TeXHUYECK1e ycnoBus

FOCT 4236 PeaktuBbl. CBuHel, (1) a30THOKMCbIA. TeXHUYEecKMe ycnoBus

FOCT 4328 PeaktuBbl. HaTpua rugpooKncb. TeXHUYeckme ycroBus

FOCT 4456 PeaktuBbl. Kagmuii cepHoOKMCbIA. TeXHUYECKne ycnoBus

FOCT 4461 PeaktuBbl. Kucnorta asotHasa. TexHuyeckme ycnosus

[OCT 4520 PeaktuBbl. PTyTh (Il) a30THOKucNnasa 1-BogHasA. TexHUYeckue ycnoBus

FOCT 4521 Peaktusbl. PTyTb (I) a30THOKMCNan 2-BofHas. TexHUYeckme ycnosus

FOCT 4526 Peaktubl. MarHus okcug,. TexHuyeckne ycnosus

FOCT 4658 PTyTb. TexHU4Yeckue ycnoBus

FOCT NCO 5725-6—20031) TouHOCTb (NPaBUALHOCTb U MPELU3MOHHOCTb) METOA0B M pe3ynNbTaToB U3-
mMepeHuid. YacTb 6. Vicnonb3oBaHne 3Ha4YeHWin TOYHOCTY Ha MpakTuke

[OCT 5841 PeakTtuBbl. ['MapasviH CEPHOKMCbINA

FOCT 5848 Peaktusbl. Kucnota mypasbuHas. TexHUYeckme ycnosus

FOCT 6709 Boga anctnnnimpoBaHHas. TexHUyeckne ycnosus

FOCT 9147 Mocyna v obopynoBaHue nabopatopHble dhapdopoBblie. TeXHUYeckme ycrnoBus

FOCT 9293 (MCO 2435—73) A30T ra3o06pasHblii W Xugkuii. TexHnuyeckue ycnosus

FOCT 9736 Npubopbl anekTpuyeckne NPSAMOro npeobpasoBaHns AN U3MEPEHNUS HEe3NIEKTPUYECKUX Be-
NnyrH. Obwne TexHnyeckne TpeboBaHNA N MeTOAbl UCMbITaHWiA

FOCT 10652 PeaktuBbl. Conb gnHatpuesas atunemamammi-N. N. N'.N'-TeTpaykcycHOW KMCNoTbl 2-BO-
AHas (TpunoH B). TexHuyeckue ycnosus

FOCT 10928 Bucmyt. TexHU4eckue ycnosus

FOCT 10929 Peaktusbl. Bogopofa nepokcug. TexHuyeckme ycnosus

FOCT 11088 PeaktuBbl. MarHuii HUTpaT 6-BOAHbIA. TEXHUYECKME YC/I0BUSA

FOCT 11125 Kncnota aszoTHas 0co60ii YNCTOTbl. TEXHUYECKMEe YC/I0BuUSA

FOCT 12026 bymara chunbTpoBasbHas nabopartopHas. TeXHUYeckne ycnosus

FOCT 13861 PepykTopbl ANnS ra3onnia3MeHHon 06paboTkm. O6Line TeEXHUYECKME YCI0BUSE

FOCT 14261 KucnoTta consiHas ocob6oi unctoTbl. TexHuueckme ycrioBus

FOCT 14262 KucnoTa cepHas 0co60ii YncTOTbl. TEXHUYECKME YCNOBUSA

FOCT 14919 2neKTponnnTbl, 31EKTPONNTKM U XapoUyHble aniekTpoLlkadbl 6biToBble. ObLMe TeEXHUYeC-
Kue ycroBsus

FOCT 18293 Boga nutbeBas. MeTopl onpefeneHns CogepxaHua CB1HLA, LMHKa, cepebpa

FOCT 183002>CnupT 3TUNOBbIV PEKTUNKOBAHHBIA TEXHUYECKUIA. TeXHUYECKMEe YCnoBus

FOCT 19908 Turau, yalluku, cTakaHbl, KONbbl, BOPOHKW, MPOBUPKN 1 HAKOHEUYHUKM 13 MPO3pPaYHOro KBap-
LeBoro ctekna. O6Lme TeXHUYecKne ycnoBus

FOCT 20490 PeakTuBbl. Kannii mapraHuoBOKUCbIA. TexHuueckme ycrnoBus

[OCT 21400 CTekno xumuko-nabopatopHoe. TexHnyeckme TpeboBaHus. MeToabl UCMbITaHWi

FOCT 241043>Becbl nabopaTtopHbie. ObLie TexXHUYeckne TpeboBaHus

FOCT 24147 AMMMak BoAHbIi 0CO60M YNCTOTbI. TEXHUYECKME YC/I0BUSA

FOCT 24363 PeakTuBbl. Kanins rugpookncb. TeXHU4eckme ycrioBus

FOCT 25336 Mocyna n obopypoBaHue nabopaTopHble CTeKAsHHble. TUMbl, OCHOBHblE NapameTpbl U
pasmepbl

[OCT 28165 Mpubopsbl 1 annapaTsl nabopaTopHble U3 cTekna. AKBagnCTUINIATOpPLI. VicnapuTtenu. YcTa-
HOBKM pekTuurkaunoHHble. ObLne TeXHnyeckme TpebosaHuns

FOCT 29169 (MCO 648—77) MNocyna nabopaTopHas cTeknsiHHas. [uneTku c oAHON OTMETKOM

FOCT 29225 (MCO 1775—75) Mocyna v obopynoBaHne apdoposbie nabopatopHsle. O6uue Tpebo-
BaHWS 1 METObl UCMbITAHWUI

11 B Poccwiickoii ®epepaumn geiictByet FOCT P CO 5725-6—2002.

21 B Poccuiickoii ®egepaunm gericteyet FOCT P 55878—2013 «CnupT 3TU/I0BbI TEXHUYECKWI TMAPON3HBINA pek-
TUNKOBAHHbIN. TEXHUYECKNE YCNOBUSI».

3) B Poccuiickoli ®epepaumnmn aeiicteyetr FOCT P 53228—2008 «Becbl HeaBTOMaTuyeckoro geicteusi. Yactb 1.
MeTponornyeckue n TexHnyeckue TpeboBaHus. MicnbiTaHns».
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FOCT 29227 (MCO 835-1—81) Nocyna nabopaTopHas cTeknsHHas. MuneTtkn rpagynposaHHble. YacTb 1.
O6uwwme TpeboBaHUs

FOCT 29228 (MCO 835-2—81) Nocyna nabopaTopHas cTeknsHHas. [neTku rpagynpoBaHHble. YacTb 2.
MuneTkn rpagyvpoBaHHble 6e3 yCTaHOB/IEHHOTO BPeMEHU OXunaaHns

FOCT 31861 Boga. O6wune Tpe6oBaHMsA kK 0T60py Npob

FOCT 31862 Boga nutbeBas. OT6op npo6

MpumeuyaHnne — Tpy NONL3OBAHUM HACTOSILLMUM CTAHAAPTOM Lie/1IeCO06pa3HO NPOBEPUTHL AEeCTBUE CCbITOUHBIX
CTaHAAPTOB U KNacCMMKaTOPOB Ha O(PULMANIBHOM MHTEpPHET-caliTe MeXrocyAapCTBEHHOIO COBETA Mo CTaHgapTv3auuu,
MEeTposiorn 1 cepTudmkauumn («4vw.easc.by) nam no ykasatesnsMm HauMOHa/IbHbIX CTaHLAPTOB, W3J4aBaeMbIM B rocygap-
CTBaXx. yKasaHHbIX B MPEANCIOBUM, UM HA ODMNLMATIbHBIX CaliTax COOTBETCTBYHOLMX HALMOHA/IbHBIX OPraHoB Mo CTaHAapTU-
3auuu. ECnn Ha JOKYMEHT faHa HeAaTupoBaHHAs CCbiska, TO criefyeT UCMNO/b30BaTh AOKYMEHT, AeACTBYIOLUI HA TEKYLLNiA
MOMEHT, C YY4ETOM BCEX BHECEHHbIX B HETO U3MEHEHNIA. EC/IN 3aMEHEH CChISIOUHbIV [JOKYMEHT, Ha KOTOPbI AaHa AaTMPOBaH-
Hasl ccblfika, TO CefyeT UCMO0/b30BaTh YKadaHHY BEPCUIO 3TOrO0 fOKyMeHTa. ECn nocne NpuHATUS HACTOSLLEero cTaHgapta
B CCbIJIOYHbI JOKYMEHT, Ha KOTOPbI/ AaHa AaTMPOBAHHAs CCbiiKa, BHECEHO M3MEHeHUe, 3aTparmBaioLLee nosiokKeHne, Ha
KOTOpOE AiaHa CChi/iKa, TO 3TO NOJIoXeHUe NpUMeHsieTcs 6e3 yyeta 4aHHOro U3MeHeHUsl. EC/ CCbINOYHbINA LOKYMEHT 0TMe-
HEH 6e3 3aMeHbl, TO MOJIOKEHNE, € KOTOPOM [JaHa CCbI/IKa HA HEro, MPUMEHSETCS B 4acTu, He 3aTparmBaioLLeil 3Ty CCbIsIKY.

3 CokpalleHus

B HacToseM cTaHAapTe UCMONb30BaHbl Cneayolme coKpalleHns:

FCO — rocyfapCcTBEHHbIV cTaHAAPTHBIN obpasel;

MCO — mexrocyaapCTBeHHbIVi CTaHAapTHbI obpasel;

AC — atTecTtoBaHHasi CMecChb;

XC3 — xs10pcepebpsiHbIi 31eKTpos;

PM3 — pTYTHO-NNEHOYHbLIN 3NEKTPOA (PTYTb, HAHECEHHas Ha cepebpsHYI0 MOANOXKY);

Hg-Y3 — pTyTb-yrnepoacoaepxaluuii 3nekTpoa;

Au-Y3 — 30/10TO-yIN1epoAcoepXallunii 3NekTpos;

in situ — pexum thopmMupoBaHna yriepoacoAepxXallero afekTpoga B npoLecce COBMECTHOMO 3/1eKTPO-
nunsa mogucmumpyroLero anemeHTa (pPTyT1 Uam 3010Ta) U ONPeAenIeMOoro 3/1EMeHTa;

33 — 3071070l 3/1eKTPOA;

Hg-UI'S — umnperHnpoBaHHbIi pTyThiOo rpaduTocofepXatlunii 3n1eKTpos;

TY3 — TONCTONMEHOUHbIV YINepoacoaepXKallnii aNeKTpos;

TMI3-Au (lll) — TONCTONIEHOUHbIV rpadhuToCcoAepXaLLMii 3M1eKTPos, MOAUCULMPOBAHHBIA MOHaMK
TpexBas/IeHTHOrO 30/10T4a,;

TMI3-Hg (I) — ToncTonneHouHbIli rpaduTocoaepxallnii anekTpos, MoANGULMPOBaHHbLIA HepacTBo-
pVMbIM COefMHEHVEM, CoAepXallM NOHbI OAHOBaNEHTHOW PTYTH;

TMI3-® — TONCTONNEHOUHBIV rpaduToCofepXallnii 31eKTpos, MOAN(ULMPOBAHHBIA COefNHEHNAMN
Knacca thopmasaHoB.

4 CyliHoCTb MeTofa

MeTo/, MHBEPCUOHHO BO/IbTaMNepoMeTpUI OCHOBaH Ha MPOBEAEHUN U3MepeHuii B pacTBope npeasa-
pUTENBLHO NOArOTOB/IEHHON NPO6bl BoAbl. MpeaABapuTe/bHY0 NOATOTOBKY NPOBOAAT C Lieflblo YCTPaHeHus me-
LatoLLero BAUSHUSA MaTpuLbl MPo6bl U OpraHNYecKUX BELLECTB.

MeTog, OCHOBaH Ha CBOICTBE ONpefesisieMbiX 3/1eMEeHTOB 3/1eKTPOXMMUYECKU UK nyTem agcopéumu
HakanIuBaTbCs Ha WHAMKATOPHOM 3/1EKTPOAE U3 aHa/M3MpyemMoro pacTsopa (pOHOBbIN 3/1EKTPOMUT U MOA-
rOTOBNEHHAs NPo6a), a 3aTeM 3MIeKTPOXMMUYECKN OKUCAATLCS € 3/1eKTpoAa Npy onpeseneHHoM noTeHuuane,
XapakTepHOM /151 KaXKAO0ro 3/ieMeHTa. MNpoLecc HakomneHUs 3/1eMEeHTOB Ha UHAMKATOPHOM 3/1eKTpoge npo-
BOAAT NPU 3aJaHHbIX 3HAUEHUsIX NOTeHLUana U BpeMeH 3/1IeKTPo/n3a. SNEeKTPooKMCeHne onpeaensembix
3/1IEMEHTOB C MOBEPXHOCTU 3/1IEKTPOAA NMPOBOAAT B PEXMME MEHSIOLEerocs noteHymana (MMHeiHoM unm gpy-
roM) Npv 3afaHHbIX napameTpax.

BosibTamneporpaMmma perucTpupyeT aHaMTuyeckue cUrHabl (MakcuMasbHble aHOAHbIe UK KaToaHble
TOKM) OnpefensieMblX 3/IEMEHTOB. MOTEHUMaN MakCUMyMa CUrHana Toka UAEHTU(ULMPYET KOHKPETHBIN ane-
MEHT. MakCMMyM CUrHasia Toka NpsiMo NPOMopLMOHaIbHO 3aBUCUT OT KOHLEHTPaLWUM OnpeaensieMoro ase-
MeHTa. MaccoBble KOHLEHTpaLMy 3/1IeMeHTOB B Npo6e aHanM3npyemoii Bofsl onpegensioT no Metody Ao6a-
BOK AC onpefensieMblX 3/1eMeHTOB.
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5 CpeacTBa U3MepeHuii, BcnomoraTenbHoe 060pyaoBaHne, peakTuBbl
1 matepuarbl

5.1 CpeacTtBa nsmepeHuii

AHanusaTop BOMbTaMMNEPOMETPUYECXMIA WU nonsporpad C TPEXINEKTPOLHOW (4BYX3/11eKTPOLHOI)
AYenkoii-gaTynkom (fanee — aHanmsaTop). Ayelika-gaTymk BKIOYaeT B cebs:

- MHAMKaTOPHbIN U3MepUTEeNbHbIV 3NeKTpos u3 rpaduTa (BkYasa nacty), uan CTeknoyrnspoga. wm
yrnecuTanna, unu cepebpa, uam 3010Ta,;

- BCMoMoraTe/ibHblli 31eKTPOJ, U 3NeKTPOS, CPaBHEHUS.

AHanusaTop fomkeH obecneumBaTb MeTPOSIOTMYECKNE XapakKTepuCTUKKM, COOTBETCTBYIOLIME YCTaHOB-
NIEHHbIM XapakTepucTKaM NOrpeLIHOCTU METOAVKN BbIMOMTHEHUS N3MEPEHWIA.

PekomeHayeMble MHAMKATOPHbIE 3/1EKTPOAbl U COCTaBbl POHOBbLIX 3/1EKTPOMIUTOB MPUBEAEHLI B MpU-
NoXeHuu A.

[CO (MCO) cocTaBa pacTBOpoB MOHOB (Aanee — FCO) onpefensieMbix 3/IEMEHTOB (C OTHOCUTE/IbHOWA
NOrpeLUHOCTbLI0 aTTeCTOBAHHOIO 3HaYeHns He 6onee = 1 %). PekomeHayemble TCO npuBefeHbl B Npuioxe-
HUK B.

MpumeyvaHne — Tlpn OTCYTCTBAM B rOCyAapCTBEHHOM peecTpe YTBEPXAEHHbIX TUNoB Heobxogumbix FCO
(cm. npunoxexune b) gonyckaeTca MCNob30BaTh aTTeCTOBAHHbIE CMECU 3/1EMEHTOB.

Jo3aTopbl NMNETOYHbIE C ANCKPETHOCTLI0 YcTaHoBKM 403 0T 0.01 Ao 1.00 cm3c NOrpeLHoCcTbL0 403UPOo-
BaHusA obbema He 6onee 2.5 %.

MuneTkn mepHble nabopaTopHble cTekNsAHHbIe o TOCT 29227, FOCT 29169 n FOCT 29228. 2-ro knac-
ca To4YHoCTM BMecTumocTbio 0.5; 1.0; 2.0; 5.0; 10.0 cm3.

Mocypa mepHasa nabopaTopHas CTekIsiHHas 2-ro knacca TovyHocTy no FTOCT 1770: Kon6bl MepHble Ha-
NVBHble BMecTMMOCTbIo 25; 50; 100; 500 1 1000 cm3; umnuHgpbl BMectumocTblo 10; 25; 50 cm3; npobupkm
MepHble BMecTUMOoCTbio 10; 15; 20 cm3.

Becbl nabopatopHbie no FOCT 24104 Bbicokoro knacca To4HocTu (ll) ¢ HanbonbWwKM Npegenom B3Be-
wmnBaHuna 220 T 1 LeHon aeneHns (QUCKpeTHOCTbIo oTcyeTa) 0.1 wr.

5.2 O6opyaoBaHue

MnnTKa anekTpuyeckas c 3akpbiToil cnupanbio no FOCT 14919 nnu Apyrnx Mapok.

LWkad cywmnbHblli, o6ecneyvBalLnii TemnepaTypHblili pexum ot 40 °C o 150 °C.

MydenbHasa neub no FOCT 9736. unu neyb AByxKamepHas, Unu anekTponeyb nabopatopHas (KOM-
nnekc npo6onoAroToBKN). obecneynBatLLas nogaepxanHme 3afaHHoro TemnepaTypHoro pexuma ot 50 °C
4o 600 °C.

Peayktop no FOCT 13861 ¢ maHomeTpoMm (250 + 1) atm no FOCT 2405.

Mewwaska MarHuTHas.

doTomMuHepanunsaTop (ybTpadmoneToBbli 061yyaTesnb) WA gyrosas pTyTHas Tpybuyaras namna BbiCO-
KOTO WU HU3KOTO AaB/IEHUS.

Annapat ana guctunnauumn sogbl no NOCT 28165.

LnaHrn nonuatuneHosble A5 NOABOAA MHEPTHOTO rasa K syeike.

LWunubl TUrensHole.

Mocypa ons TpaHCNoOpTMPOBAHUA U XpaHeHWs O0To6paHHbIX Npob BoAabl BMecTumMocTbio 0,1—0.5 gm3
13 NOSIMMEPHbIX MaTepuanos (NOAM3TUAEHA, NOAMNPONUIeHa, NOAMBUHWAXIOPUAA, dhToponnacra), npegHa-
3HAYEHHbIX A1 U3rOTOB/IEHNSA EMKOCTE ANA NULLEBbIX NPOAYKTOB WN /IeKapCTBEHHbLIX NMPenapaTtos, Uu u3
cTekna.

CTakaHbl XMnyeckme BMecTMmMocTbio oT 25 Ao 100 cm3 no FOCT 19908.

CTakaHuMK1 U3 ONTUYECKM NPO3PaYHOro Keapua BMecTuMocTbio 20—25 cm3.

Yawku BbinaputenibHble BMecTuMocTblo 20—50 cm3 kBapuesble no MOCT 19908 unu dapdopoBbie
na6opatopHbie no NOCT 9147 n FOCT 29225.

Manoukn cteknsaHHble no FOCT 21400.

Akcukatop no NOCT 25336.

Kpblwkn-gednermaropbl kKOHycoobpasHoii oopMbl ArnameTpoM 25—35 MM. BbicoTol 20—25 MM 13 Tep-
MOCTOIKOro cTekna A5 cTakaHunKoB.

COOpHUK ANA cnvBa pacTBOPOB TOKCUYHBIX 3/1IEMEHTOB.

4
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5.3 PeakTtuBbl 1 MaTepuasbl

AHrMapua MbiwbakoBUcTbii no FOCT 1973 oc. Y. unum x. 4.1*

Kagmuin cepHokucnblin 8-BogHbili no MOCT 4456 oc. 4. M x. 4.'1

Mepb cepHokucnasa 5-sogHasa no FOCT 4165 oc. 4. nnm x. u.>>

CBuHel, a30THOKMUCbIA no TOCT 4236 oc. Y. uam x. 4.1>

LinHK cepHokucnblii 7-8ogHblii no FTOCT 4174 oc. Y. uan x. 4.' >

Cypbma meTtannuyeckasa no FOCT 1089 oc. y. nnm x. 4.1>

BucmyT meTanuueckuii no FOCT 10928 oc. 4. unu x. 4.1*

MapraHey, cepHOKuUCAbIA 5-BogHbI Mo TOCT 435 oc. 4. nwm x. 4.1

PTyTb (Il) @a30THOKMCNas 1-sogHasn no FOCT 4520 x. u.1>

Kucnota cepHas koHueHTpupoBaHHasa no NOCT 14262 oc. 4. unu no FOCT 4204 Xx. u.

Kucnota mypasbnHas no NOCT 5848 x. u.

Kucnota conaHasa koHueHTpupoBaHHas no FOCT 14261 oc. 4. uav no NOCT 3118 x. u.
Kucnota a3oTHas KoHueHTpuposaHHas no MOCT 11125 oc. 4. unu no FOCT 4461 x. u.
Kucnota ykcycHas (negsHas) no FOCT 61 x. u.

MpumeyaHne — TIpn oTpuuaTenbHbIX pesynbTatax KOHTPOA KavyecTBa PeakTUBOB KWUC/OTbl MOTYT nepero-
HATLCA C ucnonb3osaHvem annapatos no FOCT 28165 wan TOCT 18293.

Mepokecug Bogopoaa no MOCT 10929 x. u.

Hatpus rugpookuce no FOCT 4328 x. u.

PTyTb (l) @a30THOKUCNan 2-eoamas no NOCT 4521 u.

HaTtpwuii ykcycHokucnblid 3-BogHblin no FTOCT 199 oc. u.

Kanwuit mapraHyoBokucblii no FOCT 20490 x. u.

PTyTb MeTannunuyeckas mapku P-00 no FOCT 4658 x. . uan u. 4. a.

Kanwuin xnopuctbiii no FOCT 4234 oc. u.

Hatpwit xnopucTblii no FTOCT 4233 x. u.

MarHusa okeung no FOCT 4526 y. 4. a. unn mardma Hutpat no FOCT 11088 u.

vapasvH cepHokucnbli mo FOCT 5841 u. 4. a.

Kanusa rmgpookuck no FOCT 24363 x. u.

Fannus HUTpaT 8-BOAHBIN OC. Y. UAW Faunii MeTanInyecknii X. .

CnupT 3TUNOBbLIV PeKTUdUNKOBaHHbIN TexHudeckuii no FTOCT 18300 x. u.

TpunoH B (aByHaTpueBas cosb 3TUIEHANaAMUHTETPAYKCYCHOW kncnoTbl) no FTOCT 10652 x. u.

AmMMuaka rugpookucb no FOCT 24147 oc. 4. unn ammuak BogHblin no FOCT 3760 u.

Hatpwuii gByyrnekucnbiii no FOCT 2156 u. 4. a.

CTtaHfapTHbIi o6pasel, cocTaBa pacTBopa UOHOB 30/10Ta KoHueHTpauuu 0,10 mr/cm3 (100 mr/gm3).

Boga 6uguctunavpoBaHHaa wuav auctunnvpoBaHHasa no FOCT 6709. AONOAHWUTE/IbHO NeperHaHHas B
NpUCYTCTBUM CcepHoi kucnoTsl (0.5 cM3 KOHLEHTPMPOBaHHON cepHoli kncnotbl U 3.0 cm3 3%-Horo pacteopa
Kanusa mapraHuoBokvcnoro Ha 1.0 gm3Bogbl) ¢ ucnonb3osaHnemM annapatos no FOCT 28165.

A30T razoobpasHblii no FTOCT 9293 oc. Y. unu Apyroii MHEPTHBIN ra3 c MaccoBOl fosieil kucnopoja He
6onee 0,03 %.

Bymara nHgukatopHasa yHuBepcasibHasa pH 1—14.

®UnbTPbl ByMaxKHble 06€330/1EHHbIE TUMA «CUHASA NIeHTa» Unn bymara punsTposasibHas no FOCT 12026.

Bymara maclutabHo-koopAnHaTHas.

Lkypka wnncosanbHas TkaHeBas 31b60poBas Uau LWKypka WaMdoBasibHas TkaHeBas asiMasHas.

[LonyckaeTca npuMeHATb Apyrue cpeactsa u3MepeHuii, obopyfoBaHue, peakTuBbl U MaTtepuasbl C Tex-
HUYECKVMU U METPOJIOTMHECKMMU XapaKTepucTuKaMu He XyXe yKasaHHbIX.

6 OT60p NPO6

6.1 OT60p, KOHCEPBaLUUS, XpaHeHne 1 TpaHcnopTMpoBaHue npobsl Boabl — no FOCT 31862. FOCT 31861
nroCT 17.1.5.05.

6.2 Mpo6bl BOAbI OTOMPAOT B EMKOCTM BMeCTUMOCTb 0.1—0.5 M3, U3roTOB/AEHHbIE M3 NOIMMEPHbIX
mMaTepuanoB Uu cTekna, npegBapuTenibHO NPOMbITbie a30THON KucnoToi (1:1), 6uancTMNNNPOBaHNO BO-
[oli 1 aHanusmpyemoii npo6oii. Ecnm nsmepexHve npoBoasaT 6onee yem yepes 6 4 mocsie ot6opa, NpPoobbI

PeakTuBbl OMYyCKAETCS MCMOMb30BaTh /18 NPUrOTOB/IEHUSI OCHOBHbIX TPaAyNpPOBOYHbIX PACTBOPOB.
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KOHCEPBUPYHOT, 06AB/IAS N0 KanasiM KOHLEHTPUPOBAHHYH a30THYH KUCOTY A0 PH 2. KOHTPOAMPYS 3HAYeHWe
pH no yHuBepcanbHoii MHANMKaTopHol 6ymare. Cpok XpaHeH!sl 3aKoHCepBMPOBaHHbIX NPO6 Npu onpeseneHnun
BUCMYTa, KafMWsl, MbllbsiKa, CypbMbl — 5 CyT. Npy onpeenieHun ocTasbHbIX 3/1IEMEHTOB — 14 cyT.

7 ToAaroToBka Kk NpoBeAeHW0 3MepPeHN

Mi3amepeHuss aHanuTUYeCKMX CUTHa/I0B 3/IEMEHTOB NMPOBOAAT HA aHanmsaTopax pasnyHbIX TUMOB C WC-
Nosib30BaHNEM Pas/INYHbIX MHANKATOPHbLIX 3/1EKTPOAO0B B Pa3/INYHbIX (DOHOBbLIX 31eKTponutax. Tun nHauka-
TOPHOrO 3N1eKTpofa U COOTBETCTBYIOLMIA eMy (DOHOBOI 3/1EKTPONUT AN ONpeAeneHns CoAepXaHus Kaxaoro
3anieMeHTa BblGupatoT no Tabnmue A.1 (cMm. npunoxexue A).

7.1 MoparoTtoBKa nocyAbl

Bclo ncnonb3yemyto A8 aHanm3a npob nabopaTopHyo CTEKIAHHYIO NOCyAy, CMeHHble HaKOHEYHMKMN [0-
3aTOpOB. NUNETKV MPOMbIBAOT pa3baBieHHoN (1:1) a30THOW KMCAOTOW U MHOTOKPaTHO 6UANCTUNNNPOBAHHOW
BOJOI. KBapLieBble cTakaHUMKN AONOTHUTENbHO KUNSATAT B CEPHON KMCNoTe, pasbaBneHHoW 6uamctunampo-
BaHHOI BOOW B cooTHOWeHUN 1:1, B TeyeHne 5— 10 MWH 1 NpoKasmBaloT B MydeibHOW neuu npy Temnepa-
Type 500 “C — 600 °C B TeueHne 5—10 MuH. CMeHHble KBapLieBble CTakaHYMKN XPaHAT 3aKpbITbIMU KanbKol
WN B 3KCUKATOpe B CYXOM BuAe.

7.2 TpurotoBneHne pacTtsopos

7.2.1 OCHOBHblEe TpafynpoBOYHblE pacTBOpbl, cogepxawme 100,0 mr/gm3 onpegensemoro afiemMeH-
Ta. rotoBAT u3 NCO cocTaBa pacTBOPOB C aTTeCcToOBaHHbIMW KOHUeHTpauusmu 1.0 mr/cm3 unn 10.0 mr/cm3
(cM. npunoxeHve B) B COOTBETCTBUM C MHCTPYKLMel No npumeHeHuto MCO.

B kauecTBe OCHOBHbIX rpafynpoOBOYHbIX PACTBOPOB AoMNyckaeTcs ucnons3osarb MCO cocTaBa pacTBo-
pOB C aTTecToBaHHOl KOHLUeHTpauvei anemenTa 0.1 mr/cm3.

Mpu otcytcTBUM TCO OCHOBHbIE TPafyMpPOBOYHbIE PACTBOPbI FOTOBAT U3 peakTuBoB Mo NOCT 4212 un
npunoxeHuo b.

7.2.2 AC NOHOB KaXaoro 13 onpegensiemMbix 3/IEMEHTOB rOTOBAT COrfiacHo [1] COOTBETCTBYHOLWMMU pas-
6aBNEHNAMN OCHOBHbIX PafyViPOBOYHbIX PACTBOPOB W aTTECTOBAHHbIX CMeceil H0MbLUMX KOHLEeHTpauuin B
MepHbIX Kofi6ax BMecTuMocTbio 50.0 cM3 6MANCTUANMPOBAHHOI BoAON Mo Tabnuue 1.

Mpy onpefeneHMn KOHLEHTpauuii MapraHua, Meau n uuHka ucnonb3ytT AC-1. AC-2. AC-3; kagmus,
CBMHUA, BUCMYTA, Mbllbsika 1 cypbMbl — AC-2. AC-3. AC-4; ptytn — AC-4 n AC-5 (cm. Tabnuuy 1).

[ns npepgoTeBpalieHns rmaponusa npu npurotoBneHun AC anemeHToB (KPOMe Mbllibsika) nepes A0-
BeJeHnemM obbema pactsopa B kosibe A0 MeTkM B Hero fo6asnsAT 0.05 cM3 KOHLEHTPUPOBAHHOW a30THOM
KucnoTel; npu npurotoBneHnn AC mbiwbska (I11) BMecTo a3oTHol kncnotbl fob6asnsaoT 0.05 cM3 KOHLEHTPK-
POBAHHOW COMSAHOW KUCNOTbI.

Tab6bnuua 1— MpurotoBneHne AC Kaxaoro us onpegensembix anemeHTos (50 cm3)

MaccoBasa KoHUueHTpauus O6bebl, 0T6MpaeMblii Maccosas KoM c
MCXOAHO pacTBopa Ans npuroToBneHus AC. uL\eHTpaL\t/lﬂ Wndgpp AC pox
ANS NPUTOTOBNEHUA AC. bir/abi3 cy3 npurotoBneHHoin AC. mr/'gm3 XpaHeHus, cyT

100.0 5.00 10.00 AC-1 30

100.0 2.50 5.00 AC-2 14

10,0 5.00 1.00 AC-3 1

5.0 5.00 0.50 AC-4 1

1.0 5.00 0.10 AC-5 1

7.2.3 MpuroToBieHve DOHOBLIX 3/IEKTPOSIMTOB U BCOMOraTe/ibHbIX PACTBOPOB, UCMO/b3YEMbIX NpY 13-
MepEeHWsIX. NPOBOAAT NO NPUOXEHNSIM A U B COOTBETCTBEHHO.

7.3 TMoparotoBka npubopa 1 3N1eKTpoaoB

MoaroToBKy Nnpubopa NpPoBOAAT B COOTBETCTBUM C MHCTPYKUMEN NO 3akcnayatauuy MCnosib3yemoro
npubopa.
6
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MoAroToBKY MHAMKATOPHLIX 3/IEKTPOLOB, 3/IEKTPOAOB CPABHEHMSI U BCMOMOraTe/lbHbIX 3/1EKTPOA0B Mpo-
BOAST B COOTBETCTBUM C UHCTPYKLMEl No akcnayaTaumu npuéopall

7.4 TopgroToBka Npo6

7.4.1 ina nepesofa Bcex hOPM 3/IEMEHTOB B 3/IEKTPOXUMUYECKN aKTUBHYIO DOPMY U YyCTpaHeHUs me-
LIAoLLEero BANAHWUSA PacTBOPEHHbIX OPraHNYecKUX BELeCcTB U MaTpuLbl Npobbl Nnepej UsMepeHnem aHannTu-
YeCKNX CUrHasi0B Toka NPOBOAAT NpeABapuTesibHyt0 NOAroTOBKY Npoob.

OfHOBpPEMEHHO C MOArOTOBKOI aHanu3npyemoi npobbl BOAbI NpW onpefeneHnn Kaxkaoro us 3/1eMeHTOB
NpoBOAAT NOATOTOBKY XO/10CTON Npo6bl, NpescTaBNAioLLeil CO60l 6UANCTUNNNPOBAHHYIO BOAY TAKOro Xe 06b-
ema. YTo 1 aHanusupyemas npoba.

7.4.2 NogrotoBka Npo6 Npu onpeAeneHns LuHKa, kKagmus, CBUHLUA U Mean

MopgrotosKy Npo6 NPoBOAAT MO OAHOMY U3 YETbIPEX CNIOCO6OB.

Cnoco6 1. B kBapLeBblii cTakaH4u1K, MPOBEPEHHbIN Ha YACTOTY MO 8.2. C MOMOLLbI0 MEPHOW NMNEeTKU no-
mewatoT 10,0 cm3 npobbl aHanv3upyemoli Bogbl, fo06asnsioT 0.1—0,2 cM3 KOHLLEHTPUPOBAHHO MypaBbUHO
KNCNOTbI.

MomeLLaloT cTakaHuVK B KaMepy C MICTOUYHUKOM Y/ibTpadhnoneToBoro 061yyeHns (hoToMmHepannsaTop)
1 NpoBOAAT 06/1yYeHne pacTsopa npu nepemelwBaHuy B Tevyenne 10—15 muH. Mpy “cnonb30BaHnM aHa-
/in3aTopa Co BCTPOEHHbIM UCTOYHMKOM Npoby 06/1yyaloT HenocpeCcTBEHHO B aHanu3atope, nocsie 4ero, He
BbIHUMas CTakaH4uK 13 Npuoopa, NPOBOAAT N3MEPEHUS.

NMpumeuvaHuns

1 Mpu paboTe ¢ MypaBbUHOI KNCNOTOV cneayeT co6/1t04aTh OCTOPOXHOCTb: HEO6X0AMMO NONb30BaTLCA 403aTOPOM
AV NUNETKOWA € rpyLuei.

2 MNpn aHanu3e KOHCepBMPOBaHHbLIX NPO6 BOJ CO 3HayeHnem pH meHee 4 npoby npeAsBapuTeslbHO ynapusatoT.
B dhaptopoBbiii TUrenb WAKN KBapLEBbIA CTaKaHYMK, MPOBEPEHHbIA HA YMCTOTY MO 8.2. C NOMOLLbIO MEPHON NMNEeTKM no-
mewatoT 10,0 cm3 aHanm3npyemoli Bogpl. Mpoby ynapusatoT [0 BAaXHOro ocagka npu temnepartype 150 'C — 200 “C.
Jo6aBnstoT 0.5 CM3KOHLEHTPMPOBAHHOW CONSHOW KMCNOTbl 1 0.5 cM3 6UANCTUANNPOBAHHON BOAbI, yNapuBatT [0 BAaX-
Horo ocafka. Ocapgok pacteopstoT B 10,0 cM3 hoHOBOro aniekTponuta. NposoasaT 06/1ydeHne nosy4eHHoOro pactsopa, Kak
OMMCaHo BbILLIE.

Cnocob6 2. B dhapcopoBbiii Turenb WA KBapueBblii CTakaHuuK, NpeasapuTeslbHO MPOBEPEHHbIN
Ha 4ncToTy NMo 8.2, C NOMOLLLI MepHO nuneTkn nomelwarotT 10,0 cM3 aHanusmpyemon Bofgbl, Aob6aBNsA-
10T 1,0—2,0 cM3 KOHLLEHTPYPOBAaHHOW a30THOWM KUCMOTLI 1 BbinapmeatoT npu Temnepatype 140 °C — 170 °C
[0 BnaxHoro ocagka. K ocagky no6asnsitoT 1,0—2.0 cM3KOHLEHTPMPOBaHHOW a30THOM kncioTbl n 1.0—1.5 cm3
nepokcuga sogopofa. PacTBop ynapuBalT Aocyxa, MOCTENeHHO nofgHumas Temnepatypy oT 120 5C
00 250 °C, He gonyckas pa3bpbisrnBaHus. CTakaHUMK MoOMeLLaT B MydienbHyo neys npu Temneparype 450 °C
Ha 20—30 MUMH JO nmonydyeHus 6enoro ocagka. CTakaHUMK C OCafKOM BblHMMAaOT M3 MydenbHONn neun,
oxnaxpgatT A0 KOMHaTHOW Temnepatypbl. [lo6asnsAawT 1.0 cM3 KOHLEHTPUPOBAHHON CONSAHOW KUCMOTbI U
BbinapusaloT npu Temneparype 120 °C — 140 °C pgo snaxHoro ocafka. Ocafok pactsopsaioT B 10.0 cm3
(hOHOBOrO 3n1eKTpoNUTa.

Cnocob6 npegHasHayeH AN aHanv3a BOJ. COAEPXallMX pacTBOPEHHble OpraHuYyeckue BellecTBa, He
paspyliarwmecs nog BosgeictemeM ynbTpaduoneToBoro obsyuyeHus (Ha BonbTamneporpamme Takux pac-
TBOPOB OTCYTCTBYET MWK LIMHKA UIN BONbTaMneporpamMmmMbl UMeT GO/bLIOW HaK/OH).

Cnoco6 3.100 cm3 npobbl, OTMEPEHHOM LWIMHAPOM C TOYHOCTLI A0 1.0 cM3. nomeLLaT B TEPMOCTOIA-
KU XMMnyecknin ctakaH, npunusatoT 1,0 CM3 KOHLLEHTPUPOBAHHOW CepHOW KMcnoTbl 1 1,0 cM3 KOHLEHTPUPO-
BaHHOI# a30THOW KMCNOTbI. YNapuBatoT Npoby Ha NANTKe [0 ocTaToyHOro o6bema 2.0—5.0 cM3 1 oxnaxgator.
Mony4yeHHbI pacTBOp KOIMYECTBEHHO NEPEHOCAT B MePHY0 konby o6bemom 100 cm3 1 A0BOAAT 06bEM pac-
TBOpa A0 MEeTKM Ha konbe 6uanuCcCTUAINPOBaHHO BOAOW.

Cnoco6 4. Mpoby Boabl NOAKUCASAT COMNSHON KNCNOTOW A0 pH 2. B KkBapLeBblli CTakaH, NPOBEPEHHbIN
Ha umcToTy no 8.2, nomewiaoT 10.0 cM3 nogkMcieHHoli npo6bel, npunusatT 0.1 cm3 okcuga Bogopoaa U no-
MellaloT B (poTOMUHepanm3aTop. PacTBop npob6bl noABeprarT yibTpadnmoneTtoBomy 06/1y4eHnto 4na paspy-
LLeHNs opraHuyecknx sBewecTts npu temnepatype 90 °C B TeyeHne 1—2 4 B COOTBETCTBUN C PyKOBOACTBOM MO
3KcnyaTauumn ycTaHoBkM An1s 06paboTkn Npo6 ynbTpacunoneToBbiM 061y4eHneM.

B Poccuiickoii ®egepauymn — nnu no nyHkTy 8.5.2 TOCT P 51301—99 «[MpoAyKTbl NuwieBble W NPOAOBO/Ib-
CTBEHHOE CbIpbe. VIHBEPCMOHHO-BO/IbTAMNEPOMETPUYECKME METO/Abl ONpPeAe/IeHNss COAepXaHNs TOKCUYHbIX 3/1IEMEHTOB
(kagmus, cBUHLA, MeN U LNHKA)».
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7.4.3 Noarotoeka Npo6 BoAbl A4NA onNpefeneHns pTyTu

Moparotosky Npo6 BOAb! MPOBOAAT OAHUM U3 [IBYX CNOCOGOB.

Cnoco6 1. B kBapueBblli CTakaH4YMK, NPOBEPEHHbIi Ha 4YMCTOTY MO 8.2, MepHOW NMNEeTKoW BHO-
caT 10.0 cm3 npob6bl aHanusnpyemor Bogbl, AobasnsaoT 1,0 cM3 KOHLEHTPUPOBAHHOM a30THOW KMUCAOTHI,
CTakaH4uK 3aKkpbiBaloT gediermatopom (Kpbllleyka c yrny6ieHnemM, B KOTOpoe HanmsatoT 6UANCTUNINPO-
BaHHYI0 BOAy), cTakaHuuk c Npo6oii HarpesatT 10— 15 MyH npu TemnepaTtype He 6onee 90 X . [lo6asnsaioT
1.0 cm3nepokcuga Bogopoga nopumamu no 0.2 cm3B TeueHne 1,0—1.5 4. Bogy B fledhnermaTope MeHsOT
yepes Kaxble 5— 7 MUH: KOHAEHCAT C BHYTPEHHE NOBEPXHOCTU CMbIBAOT GUANCTUAIMPOBAHHOWK BOAON B
CTakaH4uK ¢ NpoboiA.

Cnoco6 2. Mpoby BoAbl NOAKNCASAOT a30THOM kucnotoin fo pH 2 (ecnn npoba He 3aKOHCEPBMPOBaHa),
nobasnstoT 0.05 cM3 nepokcmpa Bogopoaa 1 NoOMeLaT B kaMepy ANS ynbTpaduonetosoro obayyeHms. O6-
Ny4yaloT pactsop npobbl B TevyeHun 60—90 mMuH. Mocne oxnaxaeHnsa npoba rotosa K M3MepeHuio.

7.4.4 NoarotoBka Npo6 BoAbl AN ONpeAeneHns MbllbsAKa

MoparoToBKy Npo6 NPoOBOAAT MO OAHOMY U3 [BYX CMOCOGOB.

Cnoco6 1. Mpoby Boasl 06bemoM 2.0—5.0 cm3, OTMEPEHHOI C ToYHOCTbiO A0 0.1 cM3, nomelwawT
B KBapLEBbI CTakaH4MK, NPOBEPEeHHbI Ha unucToTy no 8.2. go6asnawT 0.5 cm3 pacTBopa HuTpata mar-
HUA KoHueHTpauun 0.2 monb/gmM3 n 0.5—1.0 cM3 KOHLEHTPMPOBAHHOW a30THON KWCAOTbl. YnapusalwT A0
B/laXHOro ocafka npu temnepatrype 120 X — 140 X . usberas pasbpbisrupaHus. NoBTopHO go6aBnsiot
B npoby 0.5—1.0 cm3 a3oTHOI kucnotbl 1 0,2—0.5 cM3 nepokcuga BogopoAa, ynapmealT A0 CYXOro ocaf-
Ka. mocteneHHo nogHumas TemnepaTtypy ot 120 °C go 250 °C. He gonyckas pa3opbi3rnBaHus. CTakaHuuk c
0cajikoM nomeLaT B MyesbHYI0 neys, HarpeTyo Ao 450 X . npokanusatoT B TeyeHne 5 MUH [0 NonyyeHus
6enoro ocagka. K cnerka oxnaxgeHHoMy ocagky go6asnstot 0.5 cmM3 6MancTMNNNpoBaHHo BoAbl (OMblBas
CTEHKM CTaKaH4MKOB), 1—2 Kanau CepHO KNCMOTbl U HECKOIbKO KPUCTasINI0B CEPHOKMUCIONO rnapasuHa (npu-
MepHo 0.005 r). Cmecb OCTOPOXHO ynapuBatoT gocyxa npu temnepartype 200 B8C — 280 X . AnsA yganeHus
CepHOW KUCNOTbI U yAaneHns n3bbiTka ruapasviHa cTakaHumK ¢ 0CaAKoM BblAEPXMBAKT 1—2 MUH B Mydesb-
HOW neun npu TemnepaType 350 °C [0 npekpalleHuns BolaeneHns 6enbix napos. Mpoby oxnaxaaT n fobas-
NS0T (DOHOBbIN INEKTPONUT AN1S NPOBEAEHNSA USMEPEHUIA.

Cnoco6 2. B kBapLeBblii CTakaHYMK, NPOBEPEHHBIA Ha YACTOTY Nno 8.2. nomewatoT 10,0 cM3 npobbl, Npu-
nuBatoT 0.05 cm3cepHoli kncnoTbl koHUeHTpauun 3,0 mons/am3 1 0.1 cm3nepokcuaa Bogopoaa v noasepraroT
ynbTpaduronetoBoMy 06yueHunio npyu temnepartype 90 X B TeyeHne 1—2 u. B chapgopoByto yally nomerya-
10T a/IMKBOTHYIO YacTb Npobbl 2—10 cm3, noABeprHyTyo 06/yy4eHnto, nob6asnsaoT 0,5— 1.0 cM3 KOHLEHTPU-
poBaHHOW cepHoit kucnoTel. 0,25 cm3 pacTBopa COMSHOW KUC/IOTbI KOHLEeHTpauun 2 mons/gm3 n 0.05—0,1 r
cepHokuMcnoro rugpasuHa. O6wmin o6bem AosoaAT o 10—12 cm3. Haluy nomeLaroT Ha NIMTKY U NOCTENEHHO
HarpesatoT 0 MOJIHOIO yAaneHnsi napoB CEPHOI KUCMOTbI. 3aTem yally oxnaxaatoTt, npuamsatoT 10.0 cm3pac-
TBOpa COJIAAHOM KMCNOTbI KOHUeHTpauun 0,01 monb/aM3 1 TwaTenbHO NepemMeLlMBaloT pacTsop.

7.4.5 NoarotoBka Npo6 BoAbl AN onNpefeneHns cypbmbl

B KBapLeBblii CTakaHuvK, NPOBEPEHHbI Ha YACTOTY Mo 8.2. MepHoW nuneTkoi BHocAT 10,0 cm3 nNpobsl
aHanuanpyemoit Bogpl. [lo6aBnsoT 1.0 cM3 KOHLEHTPUPOBAHHON a30THON KUCNOTbI U ynapuBalT [0 Blax-
HOro ocajka, MOCTENeHHO yBenuuuBas Temnepatypy oT 140 X po 170X. He pgonyckas pas6pbi3rvBaHUs.
Lo6asnsaT 0.1—0.3 cmM3 KOHLEHTPUPOBAHHOM CEPHOIN KUCIOTbl U ynapuBalT Ha MMTKE, NOCTENEHHO no-
Bblwaa Temnepatypy ot 180 X po 280°C, g0 npekpalleHns BbigeneHusa napa. 3areM nomeLlaroT CTakaH4yumK
C ocafikoM B MydpesibHyt0 neyb npu Temnepatype 400 °C — 450 X Ha 10— 15 muH. CTakaH4uK C 0cakom
oX/1aXAatoT A0 KOMHATHOW TeMnepaTypsbl, o6asnsaoT 0,5 cM3 KOHLLEHTPUPOBAHHON COMSAHONM KUCNOTbI U pac-
TBOPAT 0cafok npu temneparype 60 X — 80 °C, 3aTemM pacTBOp ynapumsarT A0 BNaXHOro ocajgka npu
Temnepatype 180 X — 200 °C. inA BOCCTAHOB/IEHNSI CypPbMbl MATUBANIEHTHOW A0 CypbMbl TPEXBAIEHTHOM
K Noslyd4eHHoMy ocafky A06asnsaoT 0.5 cM3 KOHLEHTPUPOBaHHON CONSAHON KncnoTkl. 0.5 cm3 bugmuctunampo-
BaHHOI Bogbl 1 0k0/10 0.01 r CONAHOKUCNOrO rMapasmHa: CMeCb OCTOPOXHO NepPEMELLNBAIOT ¥ ynapuBatoT 40
B/TAXHOro ocafka npu temnepatype 80 X — 100 “C. OxnaxaalT [0 KOMHaTHOl TeMnepaTypsl. B cTakaHuuk
po6asnsoT 10.0 cM3 hOHOBOrO 3/1eKTponTa.

7.4.6 MoaroTtoBka Npo6 BOAbLI 415 onpejenieHns BUCMyTa

B kBapLeBbIii CTakaHYMK, MPOBEPEHHBIA Ha YNCTOTY No 8.2. MepHoli nuneTkoli BHocAT 10,0 cM3 nNpobbl
aHanM3mpyemMoii Bogpl. MomeLlanT cTakaHuvK Ha 3NeKTPONNTKY U ynapusatoT [0 BMAXHOro ocajka, nocre-
neHHo nosbiwas Temnepatypy ot 180 X go 200 X . He gonyckas pa3bpbisrusaHuns. lobasnsawT 0.1—0.3 cm3
KOHLLeHTPUPOBAHHOW CEPHOI KNCNOThbl U ynapuBalT Ha NAuTke npu Temnepatype 280 X [0 npekpalieHus
BblAenieHns 6enbix NapoB. 3aTeM NoMeLLalT cCTakaH4MK C 0cafkoM B MydienibHyto neds npu 450 X — 500 X .
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MpokanusatoT nNpoby B TeyeHne 10— 15 MuH. OxnaxaarT A0 KOMHATHOl TemnepaTypbl. Ocafok pacTBOpPsOT
B 10.0 cM3 (hOHOBOrO 3NEKTPONUTA.

7.4.7 TNMoprotoBka Npo6 BoAbl AN onpefAenieHns MapraHua

MopgrotosKy Npo6 NPoBOAAT MO OAHOMY U3 ABYX CNOCOGOB.

Cnoco6 1. B kBapLeBblil CTakaHuvK, NpeABapuTenlbHO NPOBEPEHHbI Ha YMCTOTY No 8.2, MepHol nu-
neTkol nomewaT 2—5 cm3 nNpobbl aHanM3upyemoli BoAbl, OTMEPEHHON ¢ ToyHocTblo Ao 0.1 cm3. lo6aBs-
nawT 0.1—0,3 cM3 KOHLEHTPMPOBaAHHOM cepHoii kucnoTel 1 0.1 cM3 nepokcuga Bogopofa. YnapusatT A0
npekpatlieHns BblaeneHnsa napa, NOCTeneHHo nosbiwasd Temnepatypy ot 200 °C go 300 X . CrtakaH4uK no-
MeLllaloT B MydhenbHYyl0 neyb Ha 5 MWH npu TemnepaType 580 X, oxnaxpalT A0 KOMHATHOW TemnepaTty-
pbl. fo6aBnsT 1,0 cM3 KOHLEHTPUPOBAHHON CONSAHOI KACNOTLI U BbiNapuBaT gocyxa. Ocafok pacTBOpsAoT
B 10 cm3 poHOBOrO anekTponuTa. pH nosyyeHHOro pacrsopa Ao/ixHa OblTb He MeHee 6.

Cnoco6 2. Mpoby Boabl NOAKNCAAT CONSHOW KucnoTol Ao pH 2—3. B kBapLeBbIii CTakaHuuK, NpoBe-
PEHHBIV Ha YMCTOTY no 8.2. nomelaroT 12,5 cm3 npobbl, npunusatoT 0.1 cM3 nepokcuaa Bogopoda v noasep-
ralt ynbtpadguonetosomy o6s1ydeHuto npu temnepatype 90 X B TedeHue 1—2 4. 3aTem npoby us AByx npo-
61POK MOMeLLaloT B TEPMOCTOWKUIA cTakaH 1 Ao6aBnsaoT 1.0 cM3CcoNsSHOW KUCNOThI KOHLeHTpauun 1 Monb/am3.
CTakaH 3aKkpbiBalOT YaCOBbIM CTEK/IOM U COAEPXMMOE KUNATAT B TedeHne 10 MuH go ob6bema 15—20 cm3.

MonyyeHHbIi pacTBOp OXNAXAAT, NEPEHOCAT B MEPHYI0 KONy BMECTUMOCTbIO 25 cM3 1 0BOAAT 06b-
em pacTBopa [0 MeTKU 6UANCTUIIMPOBAHHON BOJON.

8 MpoBefeHne naMepeHui

8.1 Mpouenypa namepeHuii BKIKOYaET creayoLive onepaymm:

- MOArOTOBKY aHa/IM3aTopa B COOTBETCTBUM C MHCTPYKLUME No akcnayaTauum npuéopa:

- BbIGOp TMNa MHAVMKATOPHOrO anekTpoaa (CM. npunoxenue A);

- 3aflaHne 3NeKTPOXMMUYECKNX napamMeTpoB MPOBEAEHUS U3MEPEHWi ANS KOHKPEeTHOro asiemMeHTa no
WHCTPYKLUMM NO 3KCnayaTaumMmn Ha COOTBETCTBYIOLWMNIA aHanm3aTop wamn no npuaoxeHuio I,

- BbINOJIHEHWNE U3MEPEHWIA.

8.2 [poBepsAI0T cTakaHuMK/, NCNoNb3yemble ANA NpefBapuTenibHOM NoOArOTOBKM NPO6, a Takke 3/1eKTpo-
XUMUNYECKYI0 AYeiKy Ha YncToTy.

[ns NpoBepKn Ha YNCTOTY CTaKaHUMKOB W 3/IEKTPOXMMUYECKON S4eiikn (POHOBOrO 31EKTPONNTA U INeK-
TPOAOB) PEerucTpupyoT BOSIbTaMneporpaMmMbl KOHKPETHOrO a/1IeMeHTa B faHHOM 3/1IEKTPOXMMUYECKON suelike
C “cnonb3yembiM hOHOBbLIM 3N1EKTPOSIUTOM MOC/IE MHOTOKPATHOro OMOMNAaCcCKMBaHUA CTakaHYMKOB GUANCTUNIN-
poBaHHOW BOAOW U (DOHOBLIM 3N1EKTPO/IUTOM.

OnTMMasnbHbIMU ABAAIOTCA TakMe KayecTBa peakT!BOB, 3/IEKTPOAOB ¥ YMCTOTa NOCYApl, KOrga nosayyatT
aHanMTUYyeckne curHasibl MakCMasibHOro Toka afieMeHTa B DOHOBOM 3/1EKTPONUTE, paBHble Unu 6/Mskue K
HY/10, B YC/IOBUAX, YKa3aHHbIX /19 onpeAesieHns UCKOMOro asieMeHTa (CcM. npunioxexue ).

8.3 ina Kkax Aol n3 AByXx napassesnibHbiXx Npo6 aHanM3vpyemMoi Befbl 1 X0/10CTON Npobbl, NOArOTOB/EH-
HbIX K U3MEPEHUAM MO 7.4. perMcTpUpyIOT BO/IbTaMneporpamMmbi:

- (DOHOBOr0 3NEKTPONTA,;

- pacTBOpa NoAroToB/IEHHONM Npo6sI (/,);

- pacTBopa noAroToB/IEHHOI NPo6LI ¢ BBEAEHHOI f06aBkoili AC onpeaensieMoro afieMeHTa (/2).

Kaxayto BonibTamneporpaMmMy perncTpupytot He MeHee Tpex pas Npu O4HUX U TeX Xe pexunmax padoTbl
npubopa.

Ha BosbTaMneporpammax perncTpupyroT aHaauTUYeckne curHanbl Toka (aHoAHblE MUKU) 31EMEHTOB,
NponopuMoHasibHble KOHLEHTpaumam onpefenisemMbix 3/ieMeHTOB B pacTsope. OpUeHTUPOBOYHOE 3Ha4YeHne
noTeHumana aHo4HOro Nvka KaXaoro ajfieMeHTa B BblOpPaHHbIX YCNOBUAX yka3aHo B Tabnuue A.1.

8.4 flo6asku AC anemeHToB (CL06). NPUrOTOBMEHHbIX MO 7.2.2. BHOCAT NUNETOYHBIM 403aTOPOM UM MUKPO-
nuneTkoii (Y/o6) nocne perncrpauuv BonbTamneporpammM npobbl. Pernctpmpyemblii aHannTuieckuin curHasn onpe-
[JensieMoro anemeHTa nocse BBeAeHus fobaskn AC anemMeHTa fo/mkeH yBenmumartbes B 1.5—3 pasa.

8.5 Mocne BbINOMHEHUS U3MEPEHWI OUNCTKY 3NEKTPOXUMUYECKON AYelikn 1 MHAMKATOPHOTO 31eKTpoaa
BbIMOJIHAIT B COOTBETCTBMN C UHCTPYKLMEN N0 aKcnayaTauun Ncnosb3yemoro npubopa.

9 O6paboTKa pe3ynbTaTtoB U3MEPEHNIA

9.1 MNpy ncnonb3oBaHUM BOJIbTAMNEPOMETPUYECKOTO aHanmsaTopa B KOMMJIEKTE C KOMMbIOTEPOM pe-
rmcTpaumnio 1 06paboTky pe3ynbTaToB U3MEPEHU KaxAoi napasfiesnbHoi Npobbl aHann3mpyemoli Bogbl 1
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X0JI0CTOl NPO6bI, a TaKKe pacyeT KOHLEHTpaLun afieMeHTa B Npobe BbINOHSAET cucteMa c6opa n 06paboTku
[aHHbIX aHanu3aropa.

9.2 Mpy nMcnonb30BaHWM BObTaMMEPOMETPUYECKNX aHa/IM3aTopoB Wan nonsporpacdoB B KOMMIEKTE
C camonucuem 06paboTKy pesynbTatoB M3MEpPEHU aHa/IMTUYECKUX CUTHAMNOB OnpeensiemblX 3/1eMEHTOB,
a Takke pacuyeT KOHLLEHTpaLuMmn Kaxaoro ajieMeHTa B aHann3mpyemoii npobe BoAbl 1 B X0N10CTOlM npobe npo-
BOJAT, Kak ykasaHo B 9.2.1. 9.2.2.

9.2.1 ina onpegensiemoro afieMeHTa paccunTbiBalT cpeaHee apuMeTnyeckoe He MeHee ABYX 3Haue-
HWIA BOCMPOM3BOANMbIX @HA/IMTUYECKNX CUTHANOB (aHOA4HbIX TOKOB) (/,), MOMyYEHHbIX NPU perncTpauum BonbT-
amneporpamm npo6sl no 8.3.

Takoii e pacyeT NPoBOAAT U AN BONbTaMneporpamMm npy perucTpaluy aHaamsvpyemoi npobsl ¢ fo-
6aBkoli AC anemeHTa, nosyyast 3HaveHue /2.

9.2.2 MaccoByto koHueHTpauuto Xh mr/gm3, anemeHTa B Npobe paccunTbiBatoT No hopmyne

y o o» A'Eﬂ.OBIYp,oa J‘B
Pr5TC - (1)

roe Coob — koHueHTpauns AC anemeHTa, U3 KOTOpoii genaetcsa gobaska k npobe no 8.4. mr/gm3;
U>06 — 06bem gobaskn AC anemeHTa no 8.4, cm3;
/, — 3HayeHVe aHaNIMTUYEeCKOro CUrHana anemMeHTa B Npobe no 8.2. MKA:
/2 — 3Ha4yeHne aHaNMTMYECKOro CuUrHasna afieMeHTa B Npobe ¢ f,06aBKoi Mo 8.2. MKA;
Y,p — 06bem npobebl, B3ATOM 415 aHanmsa no 7.4. cm3.
9.3 BbluncneHnsi NpoBoasaT no 9.2.2 ANs Kaxaoi n3 AByx napassiesibHbiX aHam3npyeMbix Npo6 Boas! 1
AN X0NOCTON Npo6bl; NO/TyYaloT, COOTBETCTBEHHO, 3HAaYeHus X,. X2 n X3.
9.4 PacxoxgeHvne mMexay pesynbtataMu AByxX napannefnbHbiX U3MEpPEeHUin aHannsmpyemoi npobbl BOAbI
X, 1 X2.Mr/gm3, He LO/MKHO NpeBbllaTh Npejesa NoBTOPAEMOCTH (CX04UMOCTH), NpUBELEHHOTO B Tabnuue 2.
PesynbTarbl U3MepeHuii cuMTaloT y40BIeTBOPUTENBHBIMU NPY YCI0BUK

IX,-X,1*r 2)
ABCOMITHOE 3HAaYeHUe npegena NoBTOPAEMOCTU (CXOAMMOCTHY) I. Mr/gM3, paccuuTbiBaloT Mo hopmyie

*1**2
r 0.01 ro ) (3)

rfe 3HayeHve rorH npveefeHo B Tabnuue 2.

Ecnun ycnosue (2) He BbINOMHAETCA, TO MPOBOAAT MNOBTOPHblIe M3MepeHus (cMm. 8.2—8.4) u nposep-

Ky NpUemMsIeMoCTn pe3yNbTaToB W3MEPEHWU, NOyYeHHbIX B YC/IOBUSIX NOBTOPSAEMOCTU (CXOAMMOCTH), MO
FOCT NCO 5725-6 (nogpasgen 5.2).

9.5 3a oKoHuaTesNbHbI pe3ynbTaT n3mMepeHuin (aHannsa) NpYHUMaloT cpefHeapudmMeTnyeckoe 3Ha-
YyeHne X. Mr/am3, pesynbTaToB ABYX NapassiefibHblX U3MEPEeHNli onpefenaeMoro afeMeHTa, yAoBneTsops-
OLWMX YCoBMIO (2). 3a BbIYETOM pe3ynbTata U3MepeHWin XonocToit npobbl X9, Mr/gM3. paccunuTaHHoe no
hopmyne

- )]

Ecnn ycnosue (2) He BbINOMHSAETCA, TO pe3ynbTar u3mepeHuin paccumtbiBatoT no FOCT UCO 5725-6
(NyHKT 5.2.2).

TouHOCTb pesynbTaTa usMepeHus (aHanunsa) n abCcosTHOrO 3HaYeHWs npegena noBTopseMocTn (Cxo-
AVMOCTK) pe3ynbTaTtoB napasisiesibHbIX U3MepeHuii fo/mKHa 6blTb BbipaXXeHa YnCIoM, cofepxalum He 6onee

[BYX 3HavaLlmx uudp.

10 MeTposiorMyeckne xapakTepucTnkm

MeTog, o6ecneunBaeT noslyuyeHue pesynbTaTtoB U3MepeHuWii (aHanu3a) ¢ NorpeLlHoCTbIo, He NpeBbILLato-
el 3HauYeHVs1, MpMBEAEHHbIE B TabnuLe 2, Npy foBepuTesbHOI BepoATHocT P = 0.95.
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Ta6nuuya 2 — [nanasoHbl U3MEPEHNs KOHLEHTPALMU 31EMEHTOB U 3HAYEHUs nokasaTesieil TOYHOCTU U MPeLusnoH-
HOCTU (NpeaenoB NOBTOPSIEMOCTY U BOCMPOU3BOANMOCTH)

Mpepen

o paHLbI Mpepen
Onpepensiembiii [nanasoH n3MepeHns MaccoBbIX . noBTOPSEMOCTY
anemMeHT KOHLieHTpauuii anemeHTa, mMr/am3 n O%T:uﬁgiﬂ,ﬂ% % (cxogmmocTw) BOC';F;S”;BZE:'?"{WZ(;TM
- %<n»2) «ort". o
OT 0.00010 go 0,010 BKAtOY. 40 35 50
BucmyT

Cs. 0.010 go 0.20 BkntOY. 30 25 40
OT 0.00010 a0 0.00050 Bk/tOY. 40 35 50
Kanmuii Cs.. 0,00050 go 0.0020 Bk/tOY. 30 25 40
A Cs. 0.0020 go 0.0050 Bk/tou. 25 20 30
Cs. 0.0050 go 1.0 Bkntou. 20 17 25
OT 0.0020 go 0.020 Bk/tOY. 40 35 50
MapraHeu, Cs. 0.020 go 0.050 Bk/tOY. 30 25 40
Cs. 0.050 go 0.50 Bk/tOY. 25 20 30
Ot 0.0050 go 0.010 BkntoY. 40 35 50
Megb Cs. 0.010 go 0.050 Bk/tou. 30 25 40
Cs. 0.050 go 5,0 Bkntou. 25 20 30
Ot 0.0010 go 0.020 Bk/tOM. 40 35 50
MbILWbAK Cs. 0.020 go 0.10 Bkntou. 30 25 40
Cs. 0.10 go 0,20 Bk/tou. 25 20 30
OT1 0.00005 o 0.00010 BKANOY. 30 25 40
PTyTb Cs 0.00010 go 0.0010 BKNtOY. 25 20 30
Cs. 0.0010 go 0.010 Bk/tOM. 20 17 25
Ot 0.00010 g0 0.0010 BKNtOY. 40 35 50
CsuHey, Cs. 0.0010 go 0,10 BK/tOY. 30 25 40
Cs. 0.10 go 1.0 Bk/tou. 20 17 25
Cypbma OT 0.00010 go 0.010 BKAHOY. 40 35 50
e Ce. 0.010 30 0.10 BK/HOY. 30 25 40
OT 0.00050 o 0.0050 Bkntou. 35 30 45
Linkk Cs. 0.0050 go 0.10 BKMtOM. 30 25 40
Cs. 0.10 go 2.0 sk/itou. 25 20 30
Cs. 2.0 g0 10 BKNtOM. 20 17 25

*YCTaHOB/IEHHbIE YNC/IEHHbIE 3HAYEHUS FPaHNL, OTHOCUTE/IbHOW NOrPELUHOCTN COOTBETCTBYIOT YUNC/IEHHBIM 3Haue-
HUSIM paclUMpeHHol HeonpeaeneHHocTH |/otH (B 0OTHOCUTENbHbIX eA4uHNLAax) Npy KoadhduureHTe oxaarta K = 2. Konuue-
CTBEHHOE onucaHvie HeonpegesnieHHocTn no [1].

11 OdopmneHne pesynbLTaToB

PesynbTat nsmepenuii (aHannsa) B AOKyMeHTax, BblJaBaeMbix naboparopueii, NnpecTaBnaoT B BUae:
(X & An). mr/gm3, npu foBeputesibHO BeposATHOCTU P = 0,95. npu ycnosumu On S [,

roe X — pesynbTar u3MepeHuii (aHanusa), NoslydeHHblii B COOTBETCTBUM C HACTOSILLMM CTaH4APTOM;
+ [N — 3HaueHne XapakTepUCTUKW MOrpeLlHOCTV pe3ynbTaToB U3MepEeHWiA, yCTaHOBMNEHHOe Npu peanusa-
LMy MeToaVKM B labopartopuu;
+ J1 — a6CcontoTHasA NOrPeLLIHOCTb U3MEPEHUst MACCOBOV KOHLLEHTPpaLWUM anemMeHTa, mMr/am3.
3HaueHue [l paccuuTbIBaKOT Mo hopmysie

0=001 5X. (5)

rae 5 — rpaHuupl OTHOCUTENbHOA NOrpeLwHoCcTN n3MepeHns MaccoBoii KOHUEeHTpaunmn aniemMeHTa no Ta6nmue 2.

ik



FOCT 31866-2012

MpumeyaHne — XapakTEPUCTUKY NOFPELLHOCTM Pe3ynbTaToB W3MEPEHUI NPYU BHELPEHUU METOAUKM B Na6o-
paTopuu yctaHaBMBaTh no hopmyne

Nsi = 0.84[] (6)

C nocneAyoLWNM YTOYHEHNEM MO Mepe HaKoMAeHNs MHdopMaLuy B NpoLecce KOHTPOAsA CTabuibHOCTU pesynbTaTtos W3-
MepeHunii No pasgeny 13 HacTosILLErO cTaHAapTa.

12 OLI,EHKa npnemsieMoCTn pe3ysibTaTtoB |/|3mepeH|/||7|, nosiydyaemMbiX B YC/TOBUAX
BocnponssognmMocCTun

MpoBepKy NPUEMIEMOCTN pPE3Y/bTAaTOB W3MEPEHUid, MONYyUYEHHbIX B YC/OBUSIX BOCMPOU3BOAMMOCTU
(B ABYx nabopaTopusix T = 2). IpoBOAAT € yuyeToMm TpeboBaHuin FOCT NCO 5725-6—2003 (nyHkT 5.3). ¢ nc-
nosib30BaHWeM npegena BOCNpon3BOANMOCTH, NPUBELEHHOTO B Tabnuue 2.

13 KoHTpo/b NnokasaTteseit kauecTBa pe3ynbTaToB U3MepeHuii Npu peanusauumn
MeToAMKN B nabopaTopun

13.1 KoHTponb KayecTBa pe3ynbTaToB M3MEPEHWI Npu peanvs3aluy MeToAWKM B nabopatopun npepg-
ycmaTtpvBaeT:

- KOHTPO/Ib UCMONHUTENEM MPOLEeYypbl BbINOHEHNA N3MEPEHUIA (HA OCHOBE OLLEHKV NOrpeLutHoCcTH npu
peanunsaunun oTAeNbHO B3ATOW KOHTPO/ILHOW Npoueaypsl);

- KOHTPO/b CTAbWUNBHOCTUN Pe3yNbTATOB M3MEPEHUi (Ha OCHOBE KOHTPO/A CTabUNbHOCTY CpefHekBagpa-
TUYECKOro OTK/TOHEHUS BHYTpUNabopaTtopHOl NPeLn3noHHOCTH, MOrPELLIHOCTH).

13.2 KoHTpO/b kauyecTBa pe3ynbTaToB U3MEPEHWIA, MOyUYEeHHbIX B KOHKPETHO nabopaTopun B YCNOBUAX
NPOMEXYTOUHOI (BHYTPUIabopaTopHOIA) MPELM3NOHHOCTM, NPOBOAAT € yyeToMm TpeboBaHuini FOCT NCO 5725-6
1AM no npunoxenuto . nam no [2].

13.3 Mpoueaypbl ¥ NEPUOANYHOCTb KOHTPO/IA TOYHOCTU (KOHTPOSIS CTabUIbHOCTU) NOSTyYaeMblX pesy b-
TaToB M3MepeHuii B npeaenax nabopatopuv NpoBOAAT ¢ yueTom TpeboaHuii FTOCT NCO 5725-6—2003 (pas-
aen 6).

13.4 MNepnoanMYHOCTb KOHTPOISE UCNOMHWUTENEM NPOLeAYPbl BbINOTHEHUA U3MEPEHWIA, a Takke peanunsy-
emble npoueaypbl KOHTPOA CTabWUNbHOCTW pPe3y/ibTaToB BbIMOMHAEMbIX U3MEPEHWU pernamMmeHTUpPYIoT B PYKO-
BO/ZCTBE M0 KauecTBy Slabopatopuu.
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MpunoxeHne A
(pekomeHpyemoe)

NHAWKaTOpHbIE 31eKTPOoAbl U COCTaBbl CbOHOBbIX 3/IEKTPONNTOB

A.1 PekomeHAyeMble NHANKATOPHbIE 3/1EKTPOAbI AN1A U3MEPEHUIA KOHLeHTpaLuii 31eMeHTOoB B Npo6ax BOA yka3aHbl
B Tabnuue A.1.

Ta6nunuya A.l — VHOMKATOPHbIE 3/1€KTPOAbI ANS ONpefesiaeMblX 3/1EMEHTOB

OnpepensemMbie 3neMeHTbI WNHAMKATOPHbI 3N1eKTPOA
2n. Cd. Pb. Cu. Bi. Sb PMN3. Hg-Y3in situ
Zn. Cd. Pb. Cn Hg-UIr3 in situ. TMF3-Ha (1)
Hg Au-¥Y3in situ. 33. TMI'3-An (l11)
As An-¥3. 33. TMI'3-An (lll)
Mn PM3. TY3. TMIo-o

A.2 CocTaBbl pacTBOPOB (DOHOBbIX 3/1EKTPOINTOB B 3/IEKTPOXMMUYECKON Aiveiike N OPUEHTUPOBOYHOE 3HAYEHWE Mo-
TeHuMana aHanTUYeCcKoro curHana kaxaoro afieMeHTa, perncTpypyemMoro Ha BosibTamneporpamMMe OTHOCUTESTbHO X/10p-
cepebpsHOro anekTpoja CpaBHEHWA, NpuBeAeHbl B Tabnuue A.2.
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MpunoxeHne b
(pekomeHpyemoe)

MepeueHb CO cocTaBa pacTBOPOB ONpefensiemMblX 3/IeMEHTOB
¥ NPUTOTOB/IEHNE OCHOBHbIX TPajyUPOBOUYHbLIX PACTBOPOB M3 PeaKkTUBOB

CocTaB CO 3neMeHTOB, peKOMeHAyeMbIX A1 NPUrOTOB/IEHUS OCHOBHbIX FPafyMpOBOYHbIX pacTBopoB no 7.2.1,
ykasaH B Tabnuue B.1.

B oTtcytcTtBue NCO onpegensemoro ajfieMeHTa OCHOBHOW pacTBop, cogepxawuii 100 mr/gM3 anemeHTa, npoBoaAaT
nolfOCT 4212.

[na 3TOro Ha aHa/IMTUYECKNX BECax B3BELIMBAKOT HABECKY COOTBETCTBYIOWEro peakTnsa ¢ TOYHOCTbIO A0 0,0002 r
cornacHo tabnuue b6.1. B mepHyto konby BMecTumocTbio 100.0 cM3 KOIMYECTBEHHO NEPEHOCAT HABECKY peakTuBa CooT-
BETCTBYIOLLErO MeTasna: 406aBNs0T MEPHON nNMNeTKol pekoMeHAayemoe B Tabnuue B.1 konnyecTBo Tpebyemoii KNcnoTbl
1 npumMepHo 30.0 cM3 6MANCTUNNNPOBAHHOW BOAb!, PACTBOPSIOT HABECKY peakTuea U A0BOAST 06BbeM pacTBopa B konbe
[0 MeTKn 6uANCTUNNIMPOBaHHOW BOAON. [lanee u3 nosay4yeHHOro pacteopa otéupatoT 10.0 cmM3, nomewaloT B KOnby BMe-

cTumocTbio 100.0 cM3 1 A0BOAAT 06BEM 4,0 METKM BUANCTUNMPOBAHHO BOAOW.

Ta6nuuya B.1 — 'CO cocTaBa 3/1eMEHTOB 1 NPUrOTOB/IEHNE OCHOBHbIX IPaAyNpPOBOYHBLIX PACTBOPOB 13 PEaKTUBOB

Onaege (COCTaB rco ‘ a
L KOHLieHTpauyis OHLiEHTpaLMs KMCIOTbI PUroTOB/IEHME OCHOBHOTO rPayMpOBOYHOKD pacTBopa
22:&";'1 ObosHavenmne MCO* a/leveHTa), olco 13 PeaKkTBOB
Mr.cm3
FCO 7477-98 0.1000 r MeTan/IM4Yeckoro BUCMyTa pacTBOPSAOT
. A30THas KucnoTa,
Bi 1,0 \ npv cnabom HarpesaHun B 5.0 cM3 KOHL,EHTPUPO-
pacTtBop 1 monb'amM3 o o
BaHHOI a30THOW KNCOTbI
cd rco 7472-98 1,0 A30THas kucnora, 0.2281 r cepHokucnoro kagmusa 8-sogHoro 1 0.5 cm3
rCO 6698-93 1,0 pacTtsop 1 mosb'AmM3 KOHL,EHTPUPOBAHHOI CepPHOI KUCNOTbI
[CO 7226-96 10 A30THas KucnoTa,
: pactBop 1 monb/am3
Mn (I1) 0.4380 r mapraHua cepHOK1c0ro 5-804HOro
[CO 8056-94 10 CepHas kucnorTa,
: pacteop 0.1 monb'gm3
[CO 7226-96 10 CepHas K1cnoTa,
’ pactsop 0.2 Monb'am3
c [CO 7255-96 1.0 A30THas K1cnoTa, 0.3929 r mean cepHokucnoii 5-soaHoi n 1.0 cm3
" ’ pactsop 1Monb/am3 KOHLLEHTPUPOBAHHOW CepHOW KUCNOTbI
[CO 7098-93 10 CepHas kucnorTa,
’ pactsop 0,1 monb'gm3
[CO 7144-95 10 CepHas kucnorTa,
’ pactsop 0.2 monb'gm3
0.1320 r MbILIBLAKOBUCTOIO aHrmapuaa pactsopsoT
As (il FCO 7264-96 o1 ConsHas knucnorta B 15 cM3rnapooOKnCK HaTpUs, PacTBOp 2 MOMLIAMS,
’ pactBop 0.1 Monb'AM3  HeWTpanuayT consHOW kucnoToit (1:1) go pH 7.
KOHTPONIMPYS N0 MHAUKATOPHOI Bymare
[CO 7143-95 01 CepHas kucnoTa,
’ pactsop 0.2 monb/agm3
MCO 0022:1998 10 A30THas kucnora,
: pactsop 1 monb'agm3 . .
0.1708 r asoTHokucnow ptytn (1) 1-BogHOW 1
[CO 8004-93 o1 A30THas KucnoTa, 1.0 cM3 KOHLEHTPMPOBAHHON a30THOW KUCNOTbI
Ho M) : pactsop 1 mons'agm3 (TOYHYIO KOHLEHTpaLuuio ycTaHaB/MBalOT TUTPU-
MeTpryeckn)
rCO 8006-93 01 A30THas kucnora,

16

pacTtsop 1 monb'agm3



OkoHuaHne Tabnuubl b. 1

Onpege-

nsemblii  O603HaueHne NCO’

3/IeMeHT

FCO 7252-96

Pb rco 7012-93

FCO 7234-96

Sb
u FCO 7204-95

FCO 8054-94

FCO 7227-96
Zn

F'CO 7256-96

FCO 7470-98

‘ feiicTByeT B Poccuiickoit ®enepauymu.

MpumeuvaHne

CocrtaB I'CO
(KOHUeHTpayus
anemeHTa),
mr/cm3

1.0

1.0

1.0

0.1

1.0

1.0

1.0

10.0

KOHUEeHTpayus KncaoTsl
BICO

A30THas kucnoTta,
pactBop 1 monb/gm3

Consxas kucnota,
pactBop 1 monb/gm3

CepHas kucnora,
pactBop 3 monb/gm3

A30THas kucnota,
pacTtsop 0.1 mons/am3

ConsiHas kvcnorta,
pactBop 1 monb/gm3

A30THas kucnoTa,
pacTtBop 1 monb/gm3

FOCT 31866—2012

MpuUroToBNeHNe OCHOBHOIO rPaAyMpoOBOYHOrO pacTBopa
13 peakTuBOB

0.1600 r cBMHLA a30THOKWUCNOrO, NpeaBapuTeb-
HO BbICylleHHOro npu 105 “C g0 MNOCTOSHHOrO
o6bema. 1 1.0 cM3 KOHLL,eHTPMPOBAaHHON a30THOI
Kmcnort

0.1000 r meTanIN4yeckoin CypbMbl BblAepPXUBaOT
npv cna6om HarpesaHun B 1,0 CM3 KOHLLEHTPUPO-
BaHHOI a30THOMN KUCNOTbl U 2.0 CM3 KOHLEHTpK-
POBaHHOI CONSHOI KMCNOTbI 40 NOHOTO PacTBo-
peHus n yganeHus oKMcioB asoTta

0.4398 1 unHKa cepHokucnoro 7-sogHoro n 0.5 cm3
KOHLIEHTPMPOBAHHOI CEPHOIA KNCNOTbI

CPpOK XpaHeH1si OCHOBHOTO rpajyrpoBOYHOTO PacTBOPa B YC/IOBUSX, YKAa3aHHbIX B Tab/iu-
Le B.1. B CTEK/IAHHOM emMKocTu — 6 Mec.
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MpunoxeHne B
(pekomeHpyemoe)

MpurotoBneHne BCcnomoraTesibHbIX PacTBOpPOB

Cnoco6bl MPUroTOBEHUA BCNOMOraTesibHbIX pacTBOpoB, HEO6XOAMMbIX NPU NpPOBeAEeHUN aHanusa Npob Bog npu
onpefeneHnn KoHUeHTpaunii anemMeHToB, ykasaHbl B Ta6nuue B.1. na 3T0ro B MepHyto konby BMecTuMocTbio 100 cm3,
HanosI0BMHY 3ano/IHEHHYI0 BUAMCTUNNMPOBAHHON BOAON, BHOCAT ykasaHHyto B Tabnuue B.1 HaBecky uim o6bem peaktu-
Ba. NepemeLnBaioT 1 4OBOAAT COAEPXMMOe KONGbl 0 MeTKN GUANCTUIIMPOBAHHOW BOAON.

Ta6nuua B.1 — lMpuroToBneHne BCnomoratesibHbIXpPacTBOPOB

Onpegensiembli
3/71IEMEHT

Bce anemeHTbI
(Zn. Cd. Pb. Cu. As.
Hg. Sb. Bi. Mn)

Zn. Cd. Pb. Cu

Zn

Hg

18

CocTtaB v KOHLEeHTpaums
BCMOMOrare/ibHoro pacTsopa

3 % Kanua mapraHLu0BOKUCNIOro
1 monb/gM3 XN0pUCTOro Kanus

9 MOsbI'LM3 a30THOI KNCMOTbI

1 MOnb/AM3 XNT0PUCTOrO HATPUSA
1 Monb/aM3 a30THOI KUCNOTbI
0.1 MONb/AM3 a30THOI KNCNOTbI

6 MOnb/AM3 CONAHON KNCNOTbI

1 mMonbI'aM3 CONAHOW KNCNOTbI

0.1 ™Monb/gmM3 asoTHOKWCNOl
ptytu (Il)

3 MmonbI'omM3  asoTHoKWcNol
ptyTm (Il)

1000.0 mr/gm3 pacTtBopa Mo-
HoB rannus (1)

1000,0 mr/gm3 pacTtBopa MO-
HoB rannamsa (1)

3 Monb/AM3 X/I0PUCTOr0 Ha-
TpUsS

0.1 manb'aM3 CONAHON KUCNOTbI

0.2 monb/gM3 HUTPaTa MarHus

0,05 Mmonb/amM3 TpUNoH b

0,1 MOnb/gM3XN0PUCTOro HaTPUA

0.1 monb/AgmM3 aMMmavHoro 6y-
chepHoro pactsopa

Macca (06bem) 1 veLlecToa. B3ATble A1a npurotosneHns 100 cm5
BCrOMOraTesibHoro pacteopa

3.0 r mapraHu0BOKMCAOIO Kanmsa
7.46 1 X10pUCTOro Kanusa

KOHLLeHTpUPOBaHHYI0 @30THYI0 KUC/IOTY NEePEroHA0T Npu Tem-
neparype 120 "C

5.84 1 XxNOPUCTOro HaTpus

6.7 CM3 KOHLLEHTPUPOBAHHOW a30THOW KNCNOThI

0.67 CM3 KOHLLEHTPUPOBAHHOW a30THOM KUCNOTbI
KOHLEHTPMPOBaHHYI0 CONAHYIO KNC/IOTY NEPETOHAT NPU TeM-

nepatype HO "C

8.3 CM3 KOHLL,eHTPMPOBAHHOW CONSHOW KNCAOTbI

3.42 r a30THOKMCOM pTyTK (Il) 1-BOAHON M 5 CM3 KOHLEHTPU-
POBAHHOW a30THOW KUCNOTbI

102.6 r pryT (1) a30THOKMCNON 1-BOAHOM U 5 CM3 KOHLLEHTPU-
pPOBAHHOI a30THOW KUCNOTbI

0.10 r MeTanIM4Yeckoro rannusa n 4 cM3 KOHLEHTPUPOBaHHOMN
CO/ISIHOW KMUC/MOTbl M HECKO/IbKO Kanesb KOHLEHTPUPOBaHHOMN
a3oTHOM

0.572 r HuTpaTa rannus 8-s04HOro. 06beM f0BOAAT 40 METKU
a30THoW kncnoToli (1:10)

17,52 1 XN10pMCTOro HaTpusi

0.8 cM3 KOHL,EHTPMPOBAHHOW CONAHON KMCNOTbI

2.96 r HuTpata Marims 1 0.02 cmM3 KOHLEHTPUPOBAHHOW a3oT-
HOW KNCNOTbI

nm

0.8 r okcupa mMarHus n 2.5 cM3 KOHLEHTPMPOBAaHHOI a30THOIA
KNCNOThI

1.86 r TpunoHa b nnm dkcaHan 0.1 MoONb-3KBUBANEHT
(18.6 + 0.01) r pa3BogAaT B k0N16€e BMecTMmMOCTb0 1000 cm3

5.84 1 HaTpuA xs0pucToro

8.3 cM3 KOHLEHTPMPOBAHHOW CcONsHOW kucnotbl 1 9.0 cM3
KOHLEHTPUPOBAHHOM rMAPOOKNCK ammMmaka
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Mpunoxexne
(pekomeHpyemoe)

KOHTpONb kayecTBa pe3y/ibTatoB M3MEPEHWUI, NOSTYYEHHbIX B YC/TOBUAX MPOMEXYTOYHO
(BHYTpunabopaTopHO)NPeELN3NOHHOCTH

[.1 Mpoueaypy NpoBOAAT Mo rpadukKy v NiaaHy KOHTPOMA TOYHOCTU pe3ynbTaToB M3MEPEHUA KOHKPeTHOI nabopa-
TOpUN.

O6pasuamu 4715 BbINO/IHEHUSA AAHHOW npoueaypbl SBNATCA paboume npobbl BoAbl. O6beM 0TO6GpaHHOW NpPo6bI
0151 KOHTPONSI AO/MKEH COOTBETCTBOBATb Y[ BOEHHOMY 06beMy, HE06X0AMMOMY A5t NPOBeAEHUSA n3MepeHuii. OTobpaH-
Hblli 06bEM AEeNAT Ha ABe YacTu U aHaU3MpylT B COOTBETCTBUM C TPe6OBaHUSAMM HACTOALEro ctaHgapTa B YC/I0BUAX
NPOMEXYTOYHON (BHYTPWMIa6opaToOPHOI) NPELN3MOHHOCTA pa3IMYHbIMU onepaTtopamMmu UM B passiIMyHoe BpeMsi, Uu c
MCMNO/Ib30BaHNEM Pa3/IMYHbIX CPEACTB U3MEPEHWIA, Npu COBM0AEHNN YCTOBUIA N CPOKOB XpaHeHns npo6. MonyyatoT, cooT-
BETCTBEHHO. X, U X2, Mr/am3.

[1.2 Pe3ynbTathbl, NO/lyYEHHbIE B YC/TIOBUSIX MPOMEXYTOYHOW NpeunsmoHHocTn (X,, X2), cuntatTcs yh0BeTBOpU-
TeNbHbIM 1 NPU YyCNOBUN

[X,-X2[£A] (a-1)

roe 9,,— abconTHOe 3HaYeHne npegena NPoOMeXyTOUYHON NpeunsmoHHocTn (Mr/am3). KOTopoe ycTaHaBnvBaeTcs nabo-
paTopwueii nnu paccunTbiBaeTcs no hopmyne

0,008-ROr, X, @.2)

rae R ,[H— oTHocuTenbHoe 3HaueHVe npefena BOCNPOM3BOAMMOCTU, NpUBeAEHHOe B Tabnuue 2. a X — cpefgHeapud-

MeTn4yeckoe 3Ha4yeHne pesynibTaToB, MNoJSIy4YeHHbIX B yC/IOBUAX I'IpOMe)KyTO‘-IHOﬁ npeun3noHHOCTHK:

-3>
) o

Mpwn HeBbINONHEHUN ycnoBuA ([.1) n3mepeHus NoBTOPSAOT. [py NOBTOPHOM HEBbINOMHEHMMN ycnoBua ([.1) BbIACHSA-
10T MPUYMNHBI, NPUBOJALLNE K HEYA0BNETBOPUTE/IbHLIM pe3y/ibTaTaM, U yCTPaHAT nX.
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Buénuorpadgusn

PykoBogcTBO EBPOXUM/CUTAK «KonnyecTBeHHOE onucaHne HeonpeaeneHHocT! B aHaIMTUYECKUX U3MEPEHUSIX».

2-e n3ganue. 2000. nep. ¢ aHrn. — CMe6. BHUAM um. .1, MeHpeneesa. 2002 r.
PekomeHpauun no MexXrocyaapcTBeHHol [ocyaapcTBeHHas cuctema obecneveHunss efuHCTBa u3mMepeHuil. BHyT-

craHgapTusaunm PMIN 76—20041> paHHUIA KOHTPO/b KaYecTBa pe3y/ibTaToB KOSIMYECTBEHHOTO XMMUYECKOTo
aHanu3a.

1>[lelicTBytoT PMIT 76—2014.
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YK 628.1.033:006.354 MKC 13.060.50

KnwouyeBble cnosa: Bofa nNuTbesas, Boga nNpupoaHasi, Bo4a MUHepasbHas, onpegeneHue MaccoBoii KOHUEH-
Tpauun, HBEPCUOHHaA BOJSIbTaMnepoMeTpua, UcnbitTaHnAa
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