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MNpepgnucnoBne

Llenn, OCHOBHble MpuHUMNBLI K o06uwmne npaBuaa nNpoBefeHMs paboT MNo MeXrocygapCTBEHHOM
cTaHgapTusauum yctaHossieHbl TOCT 1.0 «MexrocygapcTBeHHas cuctema craHgaprtusauum. OCHOBHble No-
noxenna» n rOCT 1.2 «MexrocygapcTteeHHasa cucrtema ctaHgaptmsaumn. CtaHgapTbl MeXrocygapCcTBEHHbIE,
npaBsuia N pekoMeHgauuy no MexrocygapCTBeHHOW cTaHgapTusauyun. MpaBuna paspaboTkn, NPpUHATUA, 06-
HOB/IEHUSA N OTMEHbI»

CBefeHusa o ctaHpapTe

1 PA3BPABOTAH depepasnibHbIM rocynapcTBeHHbIM YHUTapPHbIM npegnpuatTnem «Hayu4Ho-
nccnefoBaTenbCKUi UHCTUTYT XUMUYECKUX PEAKTUBOB M OCO60 YNCTbIX XMMUYECKUX BeEL,eCcTB» HalunMoHanbHOro
nuccrenoBaTenbCcKoro ueHTpa «KypyatoBckunini MHCTUTYT» (OTYM HULL «KypuyaToBCKnii MHCTUTYT» — WPEA)

2 BHECEH TexHuuyeckum KomMutetoMm no ctaHgaptusaumnm TK 60 «Xumusa»

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTposaorum u ceptudukauunm
(npoTokon ot 30 utona 2019 r. Ne 120-M)

3a NpuHsiTMe NPOrosiocoBasu:

KpaTKoe HanMeHoBaHue CTpaHbl KO,q CTpaHbl COKpaLLI'eHHoe HanMeHOBaHMe HaluMOoHa/IbHOro opraHa
no MK(MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgaprtmsaummn

Benapycb BY locctaHpgapT Pecnybnvku benapycb

Kunprusnsa KG KblpreisctaHgapT

Poccus RU PocctaHpapt

TamKukmicTaH TJ TapxmkcTaHgapT

Y36eknctaH uz Y3ctaHgapt

YkpanHa UA MwH3aKOHOMPAa3BUTUA YKpaviHbI

4 Mpukasom depepanbHOro areHTCTBa MO TEXHUYECKOMY PerynvpoBaHUi0 U MeTposiorumM oT 8 asrycra
2019 r. Ne 465-cT mMexrocygapcTBeHHbIn cTaHgapT FTOCT 17319—2019 BBefeH B felicTBUE B KayecTBe
HaumnoHanbHoOro ctaHgapTa Poccuiickoin depgepayun ¢ 1 nioHa 2020 r.

5 B3AMEH IOCT 17319—76
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa CoOOTBeTCTBYLWAan UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© CrtaHgapTuHgopMm, ohopmneHune, 2019

B Poccuiickoii ®egepauum HacTosiWuii cTaHAapT He MOXeT GbiTb MOJIHOCTbIO WK
YaCTMYHO BOCMPOU3BEAEH, TUPAXWPOBAH W pacnpocTpaHeH B KauyecTBe OQUUMASIBHOIO
nsgaHusl 6e3 paspelleHus degepasibHOTO areHTCTBa MO TEXHUUYECKOMY PEerysiMpoBaHuio u
MeTpoiorum
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MonpaBka K TOCT 17319—2019 PeakTuBbl. MeToAbl onpeaesieHNs NPUMECU TAXEe bIX MeTasl/iIoB

B kakom mecte HaneuataHo [omkHO BbITb

Mpegucnosue. Tabnuuya corna- — KazaxcTaH KZ roccTaHgapt
coBaHuA Pecny6nukn KasaxctaH

(MYC Ne 8 2020 1)



MonpaBka K TOCT 17319—2019 PeakTuBbl. MeTOAbI OnpefenieHNa NPUMeECH TAXeNblIX MeTasnoB

B kakom mecTe HaneuwaTtaHo [lonkHO 6bITb

Mpeauncnosue. Tabnuua corna- Asep6aiimra AZ [l3eTannapt
coBaHus

(MYC Ne 7 2023 1)
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M E X O CY 4 AP CTUBEHH®bB 1 C T AHALAPT

PEAKTWBbI
MeToabl onpefeneHNnsa NpUMecH TsHKesblX MeTassioB

Reagents. Methods for determination of heavy metals

Jata BBegeHus — 2020—06—01

1 O6nactb NpUMeEHeHUsI

HacToawmiAi cTaHgapT pacnpocTpaHsieTcss Ha peakTWBbl UM ycTaHaB/MBaeT CePOBOAOPOAHbLIA W
TMoaueTaMUAHbIA MeToAbl OnpeAeneHnss NMPUMECU TsSHKENbIX MeTas/IoB B HEOPraHWYecKUX U opraHuyeckmx
peakTuBax, OCHOBHOE BeLLEeCTBO KOTOPbIX He pearnpyeTt ¢ CEPOBOAOPOAOM U TMoaLeTaMUaoM.

2 HopmMaTuBHbIE CCbIIKU

B HacToswem cTaHfapTe UCNo/b30BaHbl HOPMATMBHBLIE CCbIIKM Ha clefyllmne mMexrocygapcTBeHHble
CTaHAapThl:

FOCT 12.1.004 Cuctema cTaHgapTtoB 6e3onacHocTn Tpyga. [loxapHas 6e3onacHocTb. O6uime
TpeboBaHusA

FOCT 12.1.007 Cuctema cTaHfapToB 6e3onacHocTu Tpyga. BpeaHble BewectBa. Knaccudukaums u
o6ume TpeboBaHMA 6e30MacHOCTK

FOCT 12.4.009 Cuctema cTaHgapToB 6e3onacHOCTM Tpyaa. MNMoxapHasa TexHuKa AN 3aumnTbl 06bEKTOB.
OcHoBHble BuAbl. PasmelieHne n obopygoBaHue

FOCT 12.4.021 Cwuctema cTaHgapToB 6e3onacHocTu Tpyga. CucteMbl BEHTUNALMOHHbIE. Ob6uime
TpeboBaHuSA

FOCT 61 PeaktmBbl. Kucnorta ykcycHas. TexHM4Yeckme ycnosus

FOCT 1770 (MCO 1042—83, NCO 4788—80) lMocypna mepHas nabopartopHasa cteknssHHasa. LimavHgpsl,
MEH3YpKUN, KON6bl, Npobupkn. O6LMe TeXHNYeckme ycnoBus

FOCT 2053 PeaktuBbl. HaTpuii cepHUCTbI 9-BOAHbLIN. TEXHUYECKME YCNOoBUS

FOCT 3117 PeaktvBbl. AMMOHWIA YKCYCHOKUC/IbIA. TEXHMYECKMNEe YyCnoBus

FOCT 3118 Peaktusbl. Kucnota congHas. TexHU4Yeckme ycnosus

FOCT 3760 PeakTuBbl. AMMMaK BOAHbIA. TeXHNYECKME YCI0BMUA

FOCT 4171 PeaktuBbl. Hatpusa cynbat 10-BOAHbIA. TeXHUYECcKmne ycroBus

FOCT 4204 Peaktusbl. Kucnorta cepHas. TexHuyeckme ycroBus

FOCT 4212 PeakTtuBbl. MeToAbl NPUrOTOBAEHUSA PacTBOPOB A8 KOMOPUMETPUYECKOro u Hegeno-
MeTpUYECKOTo aHanunsa

FOCT 4328 Peaktusbl. HaTtpua rugpookucb. TexXHNn4Yeckne ycroBus

FOCT 4461 PeaktuBbl. Kucnota asoTHas. TexXHUYecKue ycrnosus

FOCT 4517 Peaktusbl. MeTogbl MNPUrOTOB/IEHNA BCNOMOraTesibHbIX PeakTMBOB W PacTBOPOB,
NpUMeHSAEeMbIX NpU aHanuse

FOCT 5845 PeaktuBbl. Kanuin-HaTpuii BUHHOKUCAbIN 4-BOAHbIV. TEXHUYECKME YCNOBUS

FOCT 6709 Bopga guctunnuposaHHasd. TexHUYeckne ycroBus

FOCT 9147 TMocypa v obopyfoBaHue nabopaTopHble hapdopoBbie. TeXHUYECKNe ycnoBus

M3pgaHve ochnumanbHoe



FOCT 17319—2019

FOCT 24104 Becbl nabopatopHble. Ob6LMe TexHUYeckne TpeboBaHna*

FOCT 25336 [lMocyga um o6opyaoBaHue nabopaTopHble CTEKAsiHHble. Tunbl, OCHOBHble NapamMeTpbl U
pa3smMepsbl

FOCT 27025 PeaktuBbl. O6LMe yka3aHUs N0 NPOBEAEHUD UCMbITAHUIA

FOCT 29227 (MCO 835-1—81) MNocypa nabopaTopHas cTeknsHHasa. [uneTkn rpagyupoBaHHbIE.
YacTb 1. O6wume TpeboBaHus

MpumMmeyaHue — lMpu NOMb3OBAHNN HACTOSLLMM CTAHAAPTOM Lie/1Ieco06pa3HO NPOBEPUTb AENCTBUE CChIIOUHbIX
CTaHAAPTOB 1 K1ACCUIMKATOPOB Ha O(IMLMASIbBHOM UHTEPHET-CaiiTe MeXrocyapcTBEHHOrO COBETa Mo CTaHAapTUsaumu,
MeTposiorun 1 cepTudikaumm (www.easc.by) uim no ykasartensiM HauMOHa/bHbIX CTaHAAPTOB, M34aBaeMbiM B rocyaap-
CTBaXx, yKasaHHbIX B MPEAUCNOBUM, WK Ha O(MLMaASbHBIX caliTax COOTBETCTBYIOLIMX HaLMOHA/bHBIX OpraHoB Mo CTaH-
Japtuzauun. Eciv Ha AOKYMEHT JaHa HefaTupoBaHHas CCbUKa, TO CriedyeT MCMOo/b30BaTb AOKYMEHT, AEiCTBYHOLNiA
Ha TeKyLWiA MOMEHT, C y4ETOM BCEX BHECEHHbIX B HETO M3MEHEeHMIl. EC/ 3aMEHeH CCbIIOUHbIN AOKYMEHT, Ha KOTOpbIii
[JaHa JaTMpoBaHHasl CCbl/ika, TO CMedyeT MCMOMb30BaTb YKasaHHY0 BEPCUI0 3TOro AOKYMeHTa. Ecny nocne MpuHSTUS
HaCTOSILLErO CTaH4apTa B CCbUIOYHbIA [OKYMEHT, Ha KOTOPbI AaHa [AaTMpPOBaHHAs CCblIKA, BHECEHO W3MEHEHNe,
3aTparvBatoLLee nosioKeHne, Ha KOTOPoe AaHa CCblsika, TO 3TO MOJIOKEHME MPUMEHSIETCS 6e3 yueTa AaHHOTo M3MEHEHUs.
EC/M CCbINMOYHBIN JOKYMEHT OTMeHEH 6e3 3aMeHbl, TO MOSIOKEHNE, B KOTOPOM fAaHa CCblfka Ha HEero, NpuMeHsieTcsl B
yacTm, He 3aTparnBatoLLEei 3Ty CCbIKy.

3 O6bwme TpeboBaHUS

3.1 O6wwme ykasaHus no npoeefeHuto aHanmsa — no FOCT 27025.

Mpwn BbINOSIHEHWW OMNepauunii B3BELWNBAHUA NPUMEHSAIOT Becbl nabopaTtopHbie no FOCT 24104 BbICOKOTO
knacca TouHocTun (Il) ¢ yeHoit geneHnsa (GUCKPEeTHOCTbIO oTcyeTa) He 6onee 0,01 r ¢ HaMboAbWUM Npefenom
B3BewwunBaHua 800 r.

3.2 HaBecky aHanu3MpyemMoro peaktuBa, B 3aBUCUMOCTU OT COAEPXaHUSA B HEM TAXesiblX MeTasnoB, u
npefenbHO A40NYCTUMYK Maccy TAXesblX MeTansioB B MUANUIpaMmax, a Takxke npegsapuTesibHyt0 06paboTky
HaBeckn (HelTpanusauus, yganeHne raszoobpasHbiX NPOAYKTOB C MOMOLLbIO KUCMOT, ynapuBaHue W T. 4.)
yKa3blBalOT B 4OKYMEHTE MO CTaHAapTu3auun Ha aHann3npyemblii peakTuB.

3.3 Macca Tsaxenbix MeTannos (B NnepecyeTe Ha CBMHEL) B HABECKe aHa/IM3npyeMoro peaktvmsa [0/KHa
ObIThb:

ot 0,01 go 0,1 Mmr— npwu onpefeneHnn cepoBogopPoOAHbLIM METOLOM;

ot 0,005 pgo 0,1 mr— npu onpegeneHnn TnoaLetammaHbIM MeTOL4OM, NP 3TOM B pacTBopax cpaBHeHUs
ONA NOCTPOEHUS rpagympoBOYHOro rpacuka macca cBuHua gosmkHa 6eiTe: 0,005, 0,010, 0,020, 0,030, 0,050,
0,075 n 0,100 wr.

3.4 HaBecky aHa/nu3nMpyemoro peakTuBa, a Takke HaBeCkn peakTMBOB ANA NPUrOTOBNEHNSA HEOBXOANMbIX
pacTBOpOB, NPUMEHAEMbIX AN ONpefeNeHUus coAepXaHus TAXesblX MeTaslfloB, B3BeluBalT, pesynbTar
B3BeLIMBAHNA B rpaMmax 3anucbiBaldT C TOYHOCTbIO 40 BTOPOro AeCATUYHOIO 3HakKa.

3.5 CopepxaHve npuMmecu TAXesbIX MeTansioB OMNpefendalT He MeHee 4YeM B [BYX napassiesibHbiX
HaBeckax; 3a OKOHYaTesNbHbIi pe3ynbTaT aHanu3a MnNpuHUMAalT cpefHeapudMeTMyeckoe 3Ha4vyeHue
napasnsienbHbIX onpefeneHunii.

3.6 [na npurotoBneHusa pacTBOPOB PeakTMBOB, NPUMEHSAEMbIX ANA aHanania, UCNofb3yHT peaxkTuBbI
KBanuukauum «XMMMUYECKN YNCTBIA» WM «UYUCTBIA ANS aHan3a».

JonyckaeTca ucnonb3oBaTb peakTuBbl 60/1€e BbICOKOW KBannukauunm WaM MMMNOPTHbIE aHasioru, no
KayecTBy He ycTynawLlune ykasaHHbIM B HacTosLWeM cTaHAapTe, ec/in B AOKYMEHTe Mo cTaHgaptu3aumy Ha
aHanM3npyeMblil peakTUB HET APYrUX yKasaHuii.

3.7 PacTBOp C KOHUeHTpauueli cemHua 1 mr/cm3 rotoBaT no FOCT 4212.

3.8 Ecnm npu pacTBOpeHMU uWAM Pas’nioXeHWN HaBECKM aHanu3mpyemoro peaktMBa MNPUMEHAIOT
peakTuBbl, cogepxawme npuMechb TsXKeNblX MeTannoB, B pe3ynbTaT BBOAAT NOMNpaBKy Ha cojepxaHue
TAXE bIX MeTaslNI0B B MPUMEHAEMbIX peakTuBax, onpefesiieMyto KOHTPO/IbHbIMU ONbITaMW (HE MeHee ABYX).

3.9 Mpu npoBefeHUn aHanusa nocne NpubaBNeHUa KaxXAoro peakTuBa pacTBOpPbl NepemeLllnBaoT.

3.10 Ecnu npu BM3yaslbHOM CpaBHEHUU OKpacky aHa/u3npyemoro pactBopa W pacTBOPOB CpaBHEHUA
UMelT pasHble OTTEHKW, B pacTBOp CpaBHeHMs BBOAAT 4yacTb (0T 1/5 go 1/2 HaBecku) aHanu3npyemoro
peakTuBa M COOTBETCTBEHHO YBE/IMUYMBAKOT HABECKY A1 aHa/IM3MpyemMoro pacraeopa.

* B Poccuitckon degepauun geincteyetr NOCT P 53228—2008 «Becbl HeaBTOMaTMyeckoro geictems. Yactb L
MeTponornyeckue 1 TexHM4Yeckne TpeboBaHns. VcnbiraHns.
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3.11 TMpu onpefeneHnun TaXeNblX MeTan/loB B peakTMBax, pacTBOPUMbIX B Bofe, MWMeLux
HeNTpasbHYyl0 peakuuid pacTBopa W He pearupylowmux ¢ cCepoBofoponoM (415 CepoBOAOPOLHOIO MeToaa)
uan c TuoaueTamMuaoMm U TMAPOOKUCBID HaTpua (418 TuoaueTamMuAHOrO meToda), onpefefnieHne MpoBOAAT
HEenocpeACcTBEHHO B BOAHbIX pacTBOpax aHanM3npyeMbIX peakTUBOB.

3.12 MpumeHaeMble AN HeWTpanuMsauunm peakTMB W WHAWKATOP YKasblBalT B AOKYMEHTe no
cTaHgapTM3auny Ha aHanM3Mpyemblii peakTus.

3.13 Mpu onpepeneHun TAXeNblX MeTasNIOB B peakTUBax, HepacTBOPMMbIX B BoAe, onpefeneHue
NPoOBOASAAT MOC/le pacTBOPEHWS peakTMBa B COJAHON KucnoTe. WM36bITOK COMSAHOW KUCAOTbl yaanstwoT
HelTpannsauuein uam BbinapmBaHuemM.

3.14 Mpu HEBO3MOXHOCTU HEMNOCPEACTBEHHOIO ONpefefnieHns TsHKenblX MeTan/ioB, a Takke B
peakTuBax, HepacTBOPMMbIX B CO/MISIHON KACNOTE WU pearvpylowmx ¢ CeEpoBOL4OPOAOM WM TuoaLeTaMuaom,
NPoBOAAT NpeABapuTesibHYI0 MOATOTOBKY K aHa/nn3y COr/lacHO yKasaHusM B AOKYMEHTe Mo cTaHgapTusauuu
Ha aHanu3npyeMblii peakTMB UK No O4HOMY M3 cnocoboB, oNUcaHHbIX B pasgene 6.

3.15 Bce paboTbl, CBA3aHHble C HarpeBaHMeM MpenapaTtoB W MX PacTBOPOB, NMPOBOASAT B BbITAXHOM
wkady.

3.16 [onyckaeTcsi Mcnofib3oBaHWe [ApPYrnx CPeacTB WU3MepeHuid, o6opyaoBaHUs, BCMOMOraTesibHbIX
YCTPONCTB 1 nabopaTopHO/ nocyAbl C aHaNOrMYHbIMU WK 60N1ee BbICOKMMU TEXHUYECKUMU U MEeTpPOosoru-
YeckUMMN xapakTepucTukamu.

4 TpeboBaHUA 6e30MacHOCTU

4.1 Pab6oTtawwme B nabopatopun A0/KHbI cobogaTb Tpeb6oBaHMS MHCTPYKUMIA NO oxpaHe Tpyaa, npa-
BWN 6€30NacHOCTM M NPOXOANTb NpeABapuTesnbHble U Nepuoguyeckne MeguuHCcKne oCMOTPbl B COOTBETCTBUMU
C NMOPAAKOM 1 CPOKaMW, YCTAHOBMIEHHbIMW OpraHaMu 34paBooxpaHeHns. Jinua monoxe 18 net n 6epemMeHHble
XEHLMHbI K paboTe He AonyckawTcs.

4.2 BHOBb nocTynawuwme Ha paboTy ponyckalwTCA K WCMOMIHEHUIO CBOMX o06s3aHHOCTEn nocne
NPOXOXAEHNSA BBOAHOIO MHCTPYKTaxa o cobngeHun mep 6e30nacHOCTU, MHCTPYyKTaxa Ha paboyem mecte u
cobecefoBaHus No Bonpocam TEXHMKM 6e30MacHOCTH.

4.3 Bce paboTawwue B nabopatopum [AO/KHbI ObiTb 06ecnevyeHbl HeOo6XOAWMON cneuofexaon wu
cpeAcTBaMy UHAWBMAYaNbHOW 3alUThl.

4.4 TlomeleHns nabopatopum AO/MKHbI COOTBETCTBOBAaTb TpebOBaHMSAM NOXapHO/ 6e3onacHOCTU Mo
FOCT 12.1.004 n umeTb cpepfcTsa noxapotyweHusa no NOCT 12.4.009.

4.5 Tpu pabote B nabopartopun Heobxogumo cobnwgaTe TpeboBaHWsA TexXHUKM 6Ge3onacHoCTM Mo
FOCT 12.1.007.

4.6 Tpou3BOACTBEHHbIE MOMeELWEeHMA U nabopaTtopun, B KOTOPbIX MPOBOAATCHA pPaboTbl, AO/MKHbI ObiTb
obecrneyeHbl MPUTOYHO-BBLITSHKHOW BeHTUnsauuei no NOCT 12.4.021. Takxe AO/MKHbI ObITb MPEAYCMOTPEHbI
MEeCTHble BbITAXHble YCTPONCTBA.

PaboTy C KOHLEHTPUPOBAHHLIMW KMCMAOTaMW W Leno4YamMu MpOBOAAT TOJIbKO B BbITAXHOM LIKady
M C UCMONb30BaHWEM 3alUTHbIX CpefcTB (nepyaTok, OYKOB). B mMecTax XpaHeHus KUCNOT HedomnyCcTUMO
HaxoXfeHne f1erkoBoCnaMeHsaLWnXca BeLWwecTs.

4.7 B cnyyae nonafaHua KUCMOTbl Ha KOXY MOpaXeHHOe MecTo criefyeT HeMeA/IeHHO MPOMbITb B
TeyeHne 10— 15 MuH nopg cTpyeit Bogbl, 3aTeEM 06MbITb 2 %-HbIM PacTBOPOM MUTLEBOW COAbl UMU MbIJIbHBIM
BOAHbIM PacTBOPOM W Ha/IOXUTb CYXyl0 MOBA3KY.

Takxe NnpefycMOTpPEHbI crefylolime Mepbl NepBOil NOMOLLK:

- MpU MHTansAUMOHHOM BO3AENCTBUM XMMUYECKUX BELLECTB — CBEXWI BO34YX, NOKOMW;

- Npu nonagaHuy BHYTPb — MPOMNOJIocCKaTb POT BOAOMN;

- Npu nonagaHun B rnasa — 06WNbHO NPOMbITb 6O/bWNM KOMYECTBOM BOAbl B TeyeHne 10— 15 MuH.

Bo Bcex cnyvasx cnefyet o6paTtuTbCa K Bpady.

5 lMopgrotoBka K aHaNn3y

5.1 AnnapaTtypa, peakTuBbl U pacTBoOpbI

MuneTtkn 6(7)-2-5(10) no NOCT 29227.
Turenb hapcoposbiii no FTOCT 9147.
Unnuugp 2-50 no TOCT 1770.
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AmMunak BogHblli no FOCT 3760, pactBop ¢ MmaccoBoii goneii 10 %.

AMMOHUIA yKcycHokucabli no FTOCT 3117, x. 4., pacTBOp C maccoBoli gonein 50 %.

Bbymara nHaumkatopHas yHuBepcasnbHas.

Boga auctunnuposaHHasa no NOCT 6709.

KucnoTta asoTHas, X. 4., no TOCT 4461, KOHUEHTPUPOBAHHAA U PacTBOpP C MaccoBOi gonei 25 %.
Kncnota cepHas, X. 4., no FOCT 4204.

Kncnota consiHas, X. 4., no TOCT 3118, pacTBop ¢ MmaccoBoii gosei 25 %.

Hatpuit cepHokuncnbliA 10-BoAHbIN, X. 4., no TOCT 4171, pacTtBop ¢ MaccoBoii goneii 10 %.

5.2 MeToabl yaasnieHua opraHMYecKoro Belectsa

5.2.1 YpaneHue opraHM4yeckoro BelecTBa npokanueaHuem npu 500 °C (408 nNerko pasnarawLimx-
CA BellecTB)

HaBecky npenapaTa nomeuiarT B 0apdOpOoBbIi TUrenb, 06yrnnBaloT Ha necyaHoi 6aHe WM 3NeKTpo-
NAMTKE 1 NpokanuBawT B MydenbHoli neun npm 500 °C go nonyyeHms octaTka 6esoro uBeta.

lMpokaneHHbIli OCTATOK MoOc/e oxNaxaeHnsa pacTesopsatoT B 1 cm3 pacTtBopa CONAHON KUCNOTbl, pacTsop
KONTMYEeCTBEHHO MEPEHOCAT BOAOW B UWAWHAP, HEATPaANU3ywT pacTBOPOM aMMuaka Mo YHUBEPCANbHON WH-
AvKaTopHoi 6ymare go pH 7 n goBoassT o6bem pacTBopa Bogoi ao 30 cm3, ecnu onpepgeneHne nNpoBoasT
CepoBOAOpPOAHbIM MeTonoM, nnu Ao 20 cm3, ecnn onpepeneHne NPoBOAAT TMoaueTaMuaHbIM MeTo40M.

5.2.2 YpaneHue opraHM4eckoro BeuwecTtBa npokannBaHuem npm 500 °C c go6aBAEeHMEM CEPHOIA
KNCNOTbI (47159 BewecTs, He pasnaratowmxcsa npyu 500 °C)

HaBecky npenapaTta nomeuw,atoT B oapopoBbIlii TUrenb, 00yrnMBalOT Ha NecyaHoit 6aHe UNn 31eKTpo-
nAnTKe, oxJaxaawT, cMauynBarT 1 CM3 CEPHOW KMUC/OThI, HarpeBakT Ha necyaHoli 6aHe WM 3N1eKTPONnAnUTKe
[0 yaaneHus napoB CEPHOW KUCNOTbl, 3aTeM MpokKanvMBalT B MydesibHOl neun npu Temnepatype He Bbllwe
500 °C pgo nonyyeHus octaTka 6es0ro useTta.

Ecnv ocTaTok COAEpPXUT YacTMUYKU HECTOPEBLLENO YIS, Ha YTO yKa3biBaeT TEMHbIA LBET, 0CTaTOK cMa-
YMBalT BOAONM, BbICYLWIMBAKT Ha BOASAHON 6aHe M CHOBa MpokanvBalT Npu Toi xe Temnepartype. MNpu Heob-
XOA4MMOCTMK onepaLunio NoBTOPSIOT.

lMpokaneHHbIi OCTATOK MOC/ie oxnaxaeHus obpabartbiBaloT 2 cM3 pacTBOpa COJISIHOW KMCAOThl U 1 cM3
pacTBopa a30THOW KMCAOTbl AW 2 cM3 pacTBOpa YKCYCHOKMC/IOTO aMMOHWS, BbiNapuBaltT Ha Kunswei Boas-
HON GaHe gocyxa, O0CTaToK OX/laX4arT U pacTBOpsOT B 1 cM3 pacTBOpa COASAHON KMCNOTbI, pacTBOp Kosmye-
CTBEHHO MEPEHOCAT BOAOW B UMAMHAP, HEWTPa/IN3yoT pacCTBOPOM amMMMaka Nno yHMBepcasbHOW NHANKATOPHOA
6ymare fo pH 7 n goBoasAT o6bem pacTBopa Bogoi Ao 30 cM3, ecnn onpegefnieHne NPoBOAST CEPOBOLAOPOL-
HbIM MeToAOoM, uan Ao 20 cm3, ecnu onpefeneHve NpPoBoAAT TuoaueTaMuaHbIM METOLOM.

5.2.3 YpaneHue opraHuM4eckoro BeuwecTtBa npokannBaHuem npm 500 °C c gob6aB/ieHUEM CEPHOIA
KMCNOTbl M Nocsieaytouieil 06paboTKON a30THOW KMUCMOTOW (4NA BelwecTB, TPEOYOLWMNX NpU pasfioxXeHnn
LONOMTHUTENBHOTO OKUCNEHUSA)

HaBecky npenaparta nomMeuiawT B 0apgoOpoBbIi TUrenb, npubaBnsoT 1 cmM3 CepHO KMCNOTbl U Ha-
rpeBaloT Ha necyaHoil 6aHe UM 3M1EKTPONANTKE 40 yAasieHUs NapoB CEPHON KucnoTbl. OCTaTOK OXAax4arT,
obpabaTtbiBaloT 1 CM3 KOHLEHTPMPOBAHHON a30THOM KMCNOTON M CHOBAa BbliMapuBalT Ha necyaHon GaHe unu
3/1EKTPONANTKE, 3aTEM MpoKanuBalT B My(enbLHOl neyn npu TemnepaTtype He Bbiwe 500 °C o nony4vyeHus
ocTatka 6enoro ugeTta.

[danbHeliwy 06paboTKy NPOKa/NeEHHOro octaTtka NpoBoAsAT no 5.2.2.

5.2.4 YpaneHne opraHn4yeckoro BelwecTBa nNpokanusaHvem rnpu 650 °C ¢ pobaBneHuem
10-BO4HOIO CEPHOKMNC/IOTO HaTPUSA U CEePHOI KUCNoTbl (4158 TPYAHO pasnaralLwuxcs BeLwecTB)

HaBecky npenapaTta nomewawT B papdopoBbiii Turenb, npubasnsawT 0,5 cm3 pacTteopa 10-BoAHOrO
CEPHOKMC/IOTO HaTpus, BbICYLUMBAKOT Ha BOASIHOW 6aHe, 06yrinBarT Ha MecyaHol 6aHe UM 3/1eKTPONInTKe,
oxnaxgawT, cMaunmBaroT 1 cM3 CEPHON KMCMOThI, HArpeBalT Ha necyaHol 6aHe nAnM anekTponnuTke A0 yAa-
JNIEHNA NapoOB CEPHOI KMCMOTbI, 3aTeM MpokanuBakwT B MydesibHOi neun npu 650 °C o nony4vyeHuss ocrtaTka
6enoro ygeta. [JanbHeliwyw 06paboTKy NpOKa/IeHHOro ocTaTtka NpoBoAAT no 5.2.2.

6 CepoBOAoOpOAHbIV MeToq,

6.1 CyuwHocTb mMeToga

CyuwHOCTb MeToga 3ak/iovaeTcss B 06pa3oBaHUM OKpalleHHbIX CYyNbGUA0B TSXENbIX METaNN0B, UHTEH-
CMBHOCTb OKPAacCKM KOTOPbIX CPaBHMBAIOT BM3yaslbHO C OKPACKOl pacTBOPOB CpPaBHEHWUs, cogepxXaliux onpe-

4
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JEe/IeEHHY Maccy CBuHLa B Muanurpammax. OnpegeneHne npoBoAsT B YKCYCHOKUC/ION cpefe B NpPUCYyTCTBUM
YKCYCHOKWUCJ/IOT0O aMMOHUA. YyBCTBUTENILHOCTL MeToda coctaBnset 0,01 mr ceuHua B 30 cm3 pacTBopa.

6.2 Annapatypa, peakTuBbl U pacTBOpbI

Kon6a KH-1-100-14/23 TXC no NOCT 25336.

MuneTtkn 6(7)-2-5(10) no FOCT 29227.

Mpobupka M4-50-29/32 XC no NOCT 25336.

Unnuugp 2-50 no TOCT 1770.

AMMOHUIA YKCYCHOKMCAbIN, X. 4., no TOCT 3117, pacTtBop ¢ maccoBoi gonei 10 %.
Boga auctunnuposaHHaa no N'OCT 6709.

Bopa ceposogopogHas; rotoBat no NOCT 4517, cBexXenpuroTtoBaeHHas.

Kncnorta ykcycHas, X. 4., negsaHasa no NOCT 61.

Hatpwuii cepHUCTbIN 9-BOAHBINA, Y. 4. a., o FTOCT 2053, cBEXENPUroTOB/IEHHbIA.

6.3 MpoBegeHne aHanmsa

6.3.1 30 cm3 HelTpa/nbHOro aHasM3npyemoro pacTteopa, OTMEPEHHOro LWAMHAPOM, NoMelwalwT B KOJ-
6y WM nNpo6upKy ¢ NPUTEPTBIMA UM PE3NHOBbIMKU Mpobkamun, npubasnsawT 1 cm3 yKcycHoi kucnaotbl, 1 cm3
pacTBopa YKCYCHOKMCNOro aMMOHMKS, nepemelunsatroT, gobasnsatot 10 cm3 cepoBogopoaHOl BoAbl nan 2 cm3
pacTBopa cynbduaa HaTpus M 3akpbiBalOT Ko6y nav npobupky npobkoii. OAHOBPEMEHHO FOTOBAT PacTBOP
CpaBHeHMVA, coAepXxalwuii B TakOM e obbemMe mMaccy CBMHUA B MUAMIpamMMax, ykasaHHyl B cTaHgapTe Ha
aHaM3npyemblil peakTus, U Te Xe KOJInYecTBa peakTnBOB.

Okpacky aHann3npyemoro pacTteopa M pacTeopa CpaBHeHUs cpaBHMBAKT Yepe3 10 MUH HA MOJIOYHOM
WY 4epHOM MaToBOM (POHE B MPOXOAsLEM CBeTe NepneHAVKYNsapHO K NPOAO/SIbLHON Ocv NPOGUPKU MAn Kon-
6bl.

Ecnu okpacka pactBopoB cnabas, HabnwogeHme npoBoAAT BAOb NPOAO/LHON OCU B pacCessHHOM CBeTe
NN Ha MOMIOYHOM (hoHe.

Okpacka aHanM3npyemMmoro pactsopa He [0/KHa 6blTb MHTEHCMBHEE OKpacku pacTBopa CpaBHEHUS.

6.3.2 Mpu HeobxognmocTu onpegeseHus 0,005 mr cBMHLA pacTBOpPEHWE HAaBECKM NPOBOAAT B 0b6beme
10 cm3, onpegeneHvie NPOBOAAT C TAKMMU Xe KOMMYecTBaMW pPeakTUBOB W C BblAEPXKON pacTBOPOB nepep
CpaBHEHMEeM B TeyeHue 15 MuH.

7 TwoaueTaMUAHbIA MeTOA

7.1 CywHoOCTb mMeToga

CywHocTb MeTofa 3ak/yaeTcs B 00pa3oBaHWM OKpalleHHbIX CYNbMUAO0B TAXENbIX MeTansioB, WH-
TEHCMBHOCTb OKpPAaCKW KOTOPbIX onpefenfaiT Bu3yaslbHO, CpaBHMBAA C PacTBOPOM CpaBHEHUS, COAEpXallium
onpejenieHHylo Maccy CBMWHUA B Muaaurpammax, unn dortometpuyeckn. PoTomMeTpuyeckoe onpepeneHve
NPOBOAAT, €CNWN aHanM3npyeMblii peakTUB COAEPXUT TsSHKeNble MeTansbl TO/MbKO B BMAE CBMHLA UM Meau.
OnpegeneHne NpoBOAAT B LWENOYHON cpege. [lna CBA3bIBAHUA Xefesa, Mellallero onpegenexHuto, npume-
HSAOT BUHHOKUCAbIA Kanui-HaTpuii.

YyBcTBUTENBHOCTL MeToAa cocTtasnaeT 0,005 mr ceuHua B 20 cm3 pactsopa.

7.2 Annapatypa, peakTuBbl N pacTBOpbI

$®0TO3/1EKTPOKO/IOPUMETP C MOTPELHOCTLI0 u3MepeHns He 6osiee 1 % nw6oro TMnNa ¢ BO3MOXHOCThLH
N3MepeHns NOrNOLWEHNSA HA BbIBPAHHOW ASIMHE BOJIHbI MW CHabXEeHHbI cBETOUILTPOM UM NPUGOpP C Takol
e MOrpeLlwHoCcTbo, UMerLWmnii cBeToUNbLTP C MakCMMyMoM nponyckaHmsa (400 £ 5) HM.

Kon6a KH-2-50-22 TXC no N'OCT 25336.

Konba 1-25-2 no rOCT 1770.

MuneTtkn 6(7)-2-5(10) n 6(7)-2-25 no NOCT 29227.

Mpo6upka M4-50-29/32 XC no NOCT 25336.

Unnuugp 2-50 no NOCT 1770.

Boga guctunnmnposaHHas no N'OCT 6709.

Kanuii-HaTpnini BUHHOKUCAbIV 4-BOAHbINA, Y. 4. a., no TOCT 5845, pactBop ¢ maccoBoli goneii 20 %.

HaTtpusa rugpookuce, 4. 4. a., no FOCT 4328, pacTBop ¢ maccoBoi gonen 10 %.
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TuoaueTamuz, pacTBop ¢ MaccoBoi goneit 2 %; rotoBaT no FOCT 4517, dounbTpytoT Yepe3 06e330/1€H-
HbIl PUNBLTP «CUHASA NeHTa», roOAeH B TeYEeHNEe TPex CYTOK.

7.3 BnsyasnibHO-KONTOPUMETPUYECKOE onpeaesieHne

20 cmM3 HellTpanbHOrO aHanM3npyemoro pacTBopa, OTMEPEHHOro UMAMHAPOM, MOMeWarT B KOHUYe-
CKyt0 Konby wunu npobupky, npubasnawT nunetkamum 1 cm3 pacTsopa 4-BOAHOINO BUHHOKUC/IOTO Kasns-Ha-
Tpus, 2 cm3 pacTBopa rmapookucu Hatpus, 1 cm3 pactBopa TuoaueTamumga n 1 cm3 Bogbl. O6wmii 06beEM
pactBopa — 25 cm3.

O/fHOBpPEMEHHO FOTOBAT PacTBOP CpaBHEHUA, cofepxaliuii B TaKkOM e o6bemMe Maccy CBUHLUa B MWUI-
nurpammax, ykasaHHyl B JOKYMEHTe Mo cTaHAapTu3auuy Ha aHanum3vpyemblii peakTus, U Te Xe KoamyecTBa
peakTnBOB.

Okpacky aHanM3Mpyemoro pactsopa ¥ pacTBOpPOB CpaBHeHUsA cpaBHMBalT yepe3 10 MMH Ha poHe MO-
NIOYHOrO CTeksa B Npoxoasliem cBeTe.

Okpacka aHanM3npyemoro pacteopa He [0/KHa OblTb MHTEHCUBHEE OKPACKW CpaBHEHUS.

7.4 ®oTOMETpPUYECKOe onpeaeneHne

7.4.1 TlocTpoeHMe rpagynpoBOYHOro rpacuka

[nA noctpoeHns rpagyvpoBOYHOro rpaduka roToBAT CeEMb PacTBOPOB CPpaBHEHUA. [11A 3TOr0 B MepHble
Konbbl NoMelalT pacTBopsbl, cogepxauwime B 20 cm3 cooTBeTcTBeHHo 0,005; 0,010; 0,020; 0,030; 0,050; 0,075
n 0,100 mMr cBuHuA.

O/1HOBPEMEHHO TOTOBAT KOHTPOJIbHbLIA pPacTBop, He cofepxalinii cBuHLA.

K kaxpgomy pacTtsopy npubasnsaiT 1 cm3 pactsopa 4-BOAHOr0 BUHHOKUC/IOTO Kanuns-Hatpus, 2 cM3 pac-
TBOpa rmapookucun Hatpusa u 1 cm3 pacTeopa Tmoauetammga. O6beM pacTBOpOB A0BOAAT BOAON OO METKW.

Yepe3 10 MUH M3MEPAIOT ONTUYECKMUE NAOTHOCTU PacTBOPOB CPaBHEHWSA MO OTHOLIEHWUIO K KOHTPOJIbHO-
My pacTBOpPY B KHOBETax C TO/LUHONM nornouwakwuero ceet cnosd 50 mm, npu anvHe BonHbl 400 HM. Mo nony-
YEHHbIM [laHHbIM CTPOAT rPajyMpoBOYUHbIN rpaduk, oTknagblBas Ha ocu abcumcc BBeLEeHHble B PacTBOpbI
CpaBHEHUsA MaccCbl CBUHLA B MUaauMrpaMmmax, a Ha ocu opguHaT — COOTBETCTBYIOLME UM 3HAYEHUA onTuye-
CKMX M/IOTHOCTEW.

[na nocTpoeHns Kaxaoh TOYKM rpafyMpoBOYHOrO rpaduvka BblYUCAAT cpefHeapudmeTnyeckoe 3Ha-
yeHne ONTUYECKOW NAOTHOCTWU Tpex napannenbHbiX onpegenieHnii. FpagyMpoBOYHbIN rpadnk AOMKEH UMETb
BUA NPAMOI NTINUHUW.

Fpatuk NpoBepAT HEe pexe O4HOro pasa B TPU Mecsaua, a Takke npu 3amMeHe peakTuBoB wWau ¢OTo-
3/1eKTpoKoIopuMeTpa.

7.4.2 TpoBegeHne aHannsa

20 cm3 HelTpanbHOro aHaNM3MpyemMoro pactBopa, 0TMEPEHHOro LMANHAPOM, MOMELLAaT B KOHUYECKYHO
Konby, npmbaBnawT nunetkamm 1 cm3 pacTtBopa 4-BOAHOIN0O BWMHHOKUC/IOFO Kanus-HaTpus, 2 cM3 pacTBopa
rmgpookucy Hatpus, 1 cm3 pacTBopa Tuoauetammaa u 1 cm3 Boabl U nepemewmBalnT. O6WKii 06bLEM pacTBo-
pa — 25 cm3.

OfHOBPEMEHHO FTOTOBAT KOHTPOJIbHBIA pacTBOp Tak Xe, Kak Mpu NOCTPOEHUWU rpasyvpoBOYHOTo rpadu-
Ka.

Uepe3 10 MWH M3MePSAT ONTUYECKY MMAOTHOCTb aHa/U3NPYeMOro pacTtBopa MO OTHOLIEHWI0 K KOH-
TPO/ILHOMY pacTBOPY Tak Xe, Kak Npy NOCTPOEHUW TPpagynpoBOYHOro rpadumka.

Mo NMosly4YeHHOMY 3HAYEHU ONTMYECKON NIOTHOCTU, NOJb3YSACh TPafyMPOBOYHBLIM FrpadMKoM, HaxogaT
Maccy TSXesblX MeTasa10B B aHa/IM3npyeMom pacTBope B Muaaurpammax.

8 O6paboTka pesynbTaToB

8.1 Mpn dooTOMETPMUYECKOM OMpeeneHnn 3a pesybTar aHanmsa NpuHMMalrT cpegHeapudmeTnyeckoe
3HayeHue pe3ysibTaToB Tpex napassiefibHbiX OnpefeneHnii, OTHOCUTENIbHOE 3HAYEHUE PACXOXAEHUS Mexay
KOTOpPbIMY He MpeBbIWAEeT 3HAYEHUS AONYCKAEMOT0 PacxoXAeHus, ykasaHHoro B tabnuue 1. Mpegensl gony-
CKaeMOMn OTHOCUTENIbHOW CYMMapHOW MOrpeLwHOoCTU pe3ynbTaToB aHann3a npu A4oBepuTesibHO BEPOSTHOCTU
P = 0,95 ykasaHbl B Tabnnuye 1.
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Ta6nuya 1— lMpepenbl 4ONYCKAEMON OTHOCUTE/IbHOM CyMMapHOI NOrpeLlHoCTM pe3y/ibTaToB aHanmn3a npu f4oBepu-
TenbHol BepoAaTHocTU P = 0,95

Macca carHua (Pb), M0 ﬂonyCKaehZ%i ?g/gxomeme ﬂpeﬂe:c':rl pﬂ:gﬁjﬂﬁﬁtyﬁxapmﬁ
0,005 50 +25
0,010 30 +20
0,020 30 +20
0,030 20 +10
0,050 15 +10
0,075 15 +10
0,100 15 +10

8.2 OTHOCMTeNbHaA ownbKa Npu BU3yaslbHOM KOJIOPUMETPUYECKOM onpegeneHun coctasnsaet 20 %.
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