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MpegucnoBue
Llenn, OCHOBHble MNPUHLMMBI U OCHOBHOW MOPAOOK MpoBeAeHUst paboT Mo MeXrocyaapCTBEHHOM
cTaHgaptusaumm yctaHoBneHbl B TOCT 1.0-2015 "MexrocygapcTBeHHass cucTema cTaHgapTu3auuu.
OcHoBHble nonoxeHua" n NOCT 1.2-2015 "MexrocyaapcTBeHHas cuctema crtaHgaptusauun. CtaHgapTsl
MEeXrocyapCTBEHHbIe, MpaBuna M pekoMeHZauuu No MeXrocygapcTBeHHOM cTaHgapTtusauuu. lNMpasuna
pa3paboTku, NPUHATUSA, OOHOBNEHUSA N OTMEHDI"

CBeaeHus o cTaHaapTe

1 NOArOTOBJIEH O6wiectBOM C OrpaHMYEHHOW OTBETCTBEHHOCTbIO "lMpoTekTop" COBMECTHO C
3aKkpbITbiM akuMoHepHbIM obLecTBoM "LIeHTp nccnegoBaHns u KOHTPONs BOAb!"

2 BHECEH depepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEeryrimpoBaHuio 1 METPOoruu

3 NMPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTusauum, MeTponornm n ceptudgukaumm (no
nepenuvcke, npoTtokon ot 3 gekabpsa 2012 r. N 54)

3a NPUHATKE NMpOoroynocoBanu:

KpaTtkoe HanmeHoBaHuWe cTpaHbl Mo | Kopg ctpaHbl no MK | CokpallleHHoe HauMeHOBaHWE HaLMoHanbHOro
MK (MCO 3166) 004-97 (UCO 3166) 004-97 opraHa no ctTaHgapTusaumm

AszepbangxaH AZ AscTtaHpapTt

ApmeHus AM MuHakoHomMukn Pecnybnvku ApmeHust

Benapycb BY locctangapT Pecnybnukn benapycb

KasaxcraH Kz locctanpapt Pecnybnuvkn KasaxcraH

KblprelactaH KG KblprelacTaHgapt

MonpgoBa MD Mongosa-CtaHgapT




FOCT 31954-2012 Boga nutbeBasA. Metoabl onpenenexuns xectkoctu (c MNMonpaBkamu)
lpumeHsiemcsi ¢ 01.01.2014 e3ameH TOCT P 52407-2005
CtpaHuua 2

Poccusa RU Poccrangapt
TamxukmucTtaH TJ TapxukctaHgapT
Y3bekuctaH uz Y3crangapTt

(MonpaBka. NYC N 8-2023).

4 Tpukasom PepepanbHOro areHTCTBa MO TEXHUYECKOMY PErynMpoBaHUIO M MeTporiorunm ot 12
nekabps 2012 r. N 1899-ct mexrocygapctBeHHbin ctaHgapT TOCT 31954-2012 BBeaeH B AeWCTBME B
KayecTBe HauuoHarnbHoro ctaHgapta Poccuiickon ®egepaumm ¢ 1 aHBapsa 2014 r.

5 B HacTosilem CcTaHZapTe Y4yTeHbl OCHOBHble HOPMAaTUBHLIE TMOMNOXEHUS MEXOYHAPOAHbIX
CTaHaapToB:

- 1ISO 6059:1984 "KauvectBO BOAbl. OnpegeneHne CyMMapHOro COAEPXaHWUS KanbLMs W MarHus.
TutpumeTtpuyeckun metog ¢ npumeHeHnem SOTA" ("Water quality - Determination of the sum of calcium and
magnesium - EDTA titrimetric method”, NEQ);

- ISO 7980:1986 "KaudectBo Boabl. OnpegeneHve kanbumsi U MarHus. ATOMHO-abCcopOLUNOHHLIN
cnektpomeTpuydeckun metog" ("Water quality - determination of calcium and magnesium - Atomic absorption
spectrometric method”, NEQ).

CraHgapTt nogrotoBneH Ha ocHoBe npumMmeHeHus TOCT P 52407-2005
6 BBEJEH BINEPBbIE
7 N3panwne (nonb 2018 r.) ¢ Monpaekon (MYC 1-2017)

UHpopmayusi o6 usMeHeHUSIX K HacmosiweMmy cmaHOapmy nybnukyemcsi 8 exXe200HOM
UHbopmayUoHHOM yka3amerne "HayuoHarnbHble cmaHOapmbl", a meKkcm U3MeHeHul U [ornpasok - 8
exXeMecsiHHOM UHGhopMaUuUoHHOM yKa3amerne "HauuoHarnbHbie cmaHdapmbl”. B crnyyae nepecmompa
(3ameHbl) unu ommeHbl Hacmosiuleeo cmaHOapma coomeemcmeyouee yeedomneHue bydem
ornybnuKkogaHo 8 eXeMeCsYHOM UHPOopMayuoHHOM ykaszamerne "HayuoHarnbHble cmaHdapmbl”.
Coomeemcmeyrow,as uHgpopmayusi, yeedomrneHue U mekcmsl padMew,armes makxe 8 UHGhopMayUuoHHOU
cucmeme obwezo Monb308aHus - Ha oghuyuanbHoMm catime ®edeparibHO20 azeHmemea o MexHU4eCKoMy
peaynuposaHur U Memposioauu 8 cemu MHmepHem (www.gost.ru)

BHECEHA nonpaska, onybnukosaHHas B UYC N 8, 2023 rog

I'IonpaBKa BHeceHa n3rotoemtenemM 6asbl JaHHbIX

BBeneHune
XKecTkocTb BOAbl SABMSETCS OOHUM U3 OCHOBHBIX NMOKa3aTenen, XxapakTepuayoLwmmM npumMeHeHne Boabl
B Pa3fMYHbIX OTPacsiX.

>KecTkocTbl0 BOAbLI Ha3sblBaeTcH COBOKYMNHOCTb CBOWCTB, 06yCJ'IOBJ'IeHHbIX cogepxaHunem B Hen
LeS1o4HO3eMeTlbHbIX 3JIeMEeHTOB, NpenMyLecTtBeHHO MOHOB Kanbuna U MmarHua.

B 3aBucumocTu oT pH 1 wenoyHocTn Boabl XecTKocTb Bbiwe 10 °XK MoxeT Bbl3biBaTb 0Opa3oBaHue
LUIAaKoB B pacnpenenuTenbHOrM cUcTemMe BOOOCHAOXEHUSI U HaKunu npu HarpeBaHuMW. Boga »XecTKocTbio
mMeHee 5 K MOXeT okasbiBaTb KOPPO3MOHHOE BO3OENCTBME Ha BOAONPOBOAHbLIE Tpybbl. XKecTkocTb BOAbI
MOXET BNUSITb U HA MPUMEHSEMOCTb 4118 NOTPeONeHNs YeNOBEKOM C TOYKUN 3pEHUSI e BKYCOBbIX CBOWCTB.

[Mpy KOMMNNEKCOHOMETPUYECKOM (TUTPUMETPUYECKOM) OnpedeneHnn XeCTKOCTM WOHbI antoMUHUS,
KagMusl, CBMHUA, Xenesa, kobanbTa, mMegwu, MapraHua, OfioBa M LUUWHKA BMWAKT Ha YCTaHOBMEHWEe
3KBMBANEHTHOM TOYKM W MelakT onpegenenunto. NoHbl opTodocdata u kapboHaTta MOryT ocaxgaTtb
Kanbuui B yCrnoBusiX TWUTpoBaHusa. OnpederneHvnio MOryT Takke MewaTb HEeKOTopble OpraHu4eckue
BellecTBa. Ecnv mewarowee BNUsiHUE HEBO3MOXHO YCTPaHUTb, ONpedeneHne >XeCTKOCTU peKkoMeHOyeTCs
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npoBoAnTb MeToaamMmun aTOMHOWN CNeKTpoMeTpun.
Hacrosawun CTaHOapT npeagycMaTtpuBaeT MUCNOJSb3OBaHME pasfiMdHbIX MEeTodOoB onpeaerieHusa

KECTKOCTU BOAbl C YYETOM NPUBEOEHUSI KONMMYECTBEHHOM XapaKTEPUCTUKM XXECTKOCTM BOAbl (eAvHWUUbI
XecTKkocTn) Yepes rpagycel xectkoctun (°2K) no FOCT 31865.

1 O6nacTb NnpuMeHeHus
HacTtoawun craHgapT pacnpocTpaHsAeTcs Ha NpupodHble (MOBEPXHOCTHbIE W MOA3EMHbIE) BOAbl, B
TOM 4ncne BOAbl UCTOYHWKOB MWUTBEBOrO BOAOCHAOXEHWs, a Takke Ha NWUTbLEBYID BOAdy, B TOM 4ucre
paccacoBaHHyl0 B EMKOCTU, U yCTaHABNUBAET criefyolie MeToabl onpeaeneHms XecTkocT Boabl:
- KOMMMeKcoHoOMeTpuyeckuii metoa (metog A);
- METOAbl aTOMHOW crnekTpomeTpuun (Metoasl b n B).
MeTtoa b npumeHsoT Ana onpegeneHms MacCoBOM KOHLEHTPALMM MOHOB KanbLns U MarHus.
MeTopg B siBnseTca apOuTpaxkHbIM MO OTHOLLEHMWIO K APYTMM METOAaM ONpeaernieHNst )XeCTKOCTU.
2 HopmaTuBHbIe CCbISIKK
B  HacToswem  craHgapte  MCMONb30BaHbl  HOPMAaTUBHbIE  CCbIKM  Ha  crnegywlolime

MEXrocyaapCTBEHHbIE CTaHAAPThbI:

FTOCT WCO/M3K 17025-2009 O6wme TpeboBaHWS K KOMMETEHTHOCTM MWCMbITATeNbHbIX U
KanmbpoBo4HbIX NabopaTopun

FOCT 17.1.5.05-85 OxpaHa npupogpl. [vgpoccepa. OOwme TpeboBaHua k oTbopy npob
MOBEPXHOCTHBIX U MOPCKMX BOA, fba U aTMocepHbIX 0CaaKoB

FOCT 1770-74 (ISO 1042-83, 1SO 4788-80) Nocyna mepHasi nabopatopHas cteknsaHHas. LiunvHapel,
MEH3YpKK, Konbbl, NPOOMpKN. TexHnYeckne ycrosus

FOCT 2053-77 PeaktuBbl. HaTpuii cepHUCTbIN 9-BOAHBIN. TeXHUYEeCcKMe ycrnoBus

FOCT 3118-77 PeaktuBbl. Kucnota consiHas. TexHu4eckune ycnosus

FOCT 3760-79 PeaktmBbl. AMMMaK BOAHbIN. TeXHMYECKMe yCcrnoBus

FOCT 3773-72 PeakTuBbl. AMMOHUIN XIOPUCTBLIN. TeXHUYecKne ycrnosus

FOCT 4233-77 PeaktuBbl. HaTpuin XxnopucTbin. TexHuyeckne ycrosus

FOCT 4328-77 PeaktuBbl. HaTpusa ruapookuch. TexHuyeckme ycrosust

FOCT 4461-77 PeaktumBbl. Kucnota asotHad. TexHnyeckme ycrnosus

FOCT 5456-79 PeaktuBbl. [MapokcunamuHa rugpoxnopug. TexHnyeckne ycrnoBus

FOCT 5457-75 AueTuneH pacTBOPEHHbIV U ra30006pasHbIf TEXHUYECKUI. TeXHUYEeCKne ycnoBsus
FOCT 6709-72 Boga guctunnupoBaHHas. TexHU4eckme ycnoBus

FOCT 10652-73 PeaktuBbl. Conb guHatpueBas atuneHgnamuH-N,N,N’,N’-TeTpaykcycHOn KMCNOThbl
2-BofHas (TpunoH B). TexHuyeckne ycrnosus

FOCT 17433-80 lNMpombiwneHHas unctota. CxaTbin Bo3gyx. Knacchl 3arpsa3HeHHOCTH
FOCT 18300-87 CnMpT STUNOBbLIV PEKTUUKOBAHHBIN TEXHUYECKUIA. TEXHNYECKNE YCIOBUS

FOCT 23950-88 Boga nutbeasi. MeToq onpeaeneHnsi MacCoBOW KOHLEHTPaLUMM CTPOHLMS
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FOCT 25336-82 lNocyna n obopynoBaHne nabopaTopHble CTEKMsIHHbIE. TWMbl, OCHOBHbIE NapaMeTpbl
N pasmepbl

FOCT 29169-91 (UCO 648-77) Nocyna nabopatopHasa cTeknaHHas. [NMneTkn ¢ ogHOW OTMETKON

FOCT 29227-91 (MCO 835-1-81) lNocyna nabopatopHas cTeknsHHasa. [MuneTkn rpagyvpoBaHHbIE.
Yactb 1. O6wume TpeboBaHus

FOCT 29251-91 (MCO 385-1-84) lNocyna nabopatopHas cTeknsiHHasi. biopeTtkn. Yactb 1. O6wue
TpeboBaHus

FOCT 31861-2012 Boga. O6wue TpeboBaHusa k otbopy npob
FOCT 31862-2012 Boga nutbeas. OTbop npob
FOCT 31865-2012 Boga. EanHuua »xecTkocTu

FOCT 31870-2012 Bopa nuTtbeBast. OnpepeneHne cogep)XaHusi Sr1eMEHTOB MeTodamMu aTOMHOM
CMEeKTPOMETpUmn

MpumeyaHne - lNpy NONb30BaHWM HACTOALLMM CTaHOAPTOM LenecoobpasHo NpoBepuTb OeNCTBUE
CCbINTOYHbIX CTaHAApPTOB B MHAOPMALMOHHONW CUCTEME OOLLEro Momnb3oBaHWsA - Ha oduuManbHOM canTe
depepanbHOro areHTCTBa NO TEXHUYECKOMY PEerynmpoBaHuio U MeTponorunm B cetn WMHTepHeT mnm no
eXerogHomy MHOpMaUNoHHOMY ykasaTento "HaumoHanbHble cTaHgapTbl", KOTOpbIM OnyGrvkoBaH Mo
COCTOSHMIO Ha 1 sHBapsa TeKylwero roga, U Mo BbIMyCKaM €XeMeCA4YHOro WMHMOPMAaLMOHHOIO ykasaTtens
"HauunoHanbHble cTaHgapTbl" 3a Tekywun rog. Ecnv ccbinoyHbln cTaHOapT 3aMeHeH (M3MEHEH), TO Mpu
Nonb30BaHWM HaCTOSAWMM CTaHZApTOM crnedyeT pPyKoOBOACTBOBATbLCA 3aMEHSIIOWMM  (M3MEHEHHbIM)
cTaHgapToM. Ecnuv ccbinoyHbin cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NOMNoXeHWe, B KOTOPOM AaHa CCbifika Ha
Hero, NPUMEHSIETCS B YacTu, He 3aTparmBatoLLel 3Ty CChIfKy.

3 OT60p Npob
O6wwe TpeboBaHus k oT6opy npob - no FTOCT 31861, FTOCT 31862 n FOCT 17.1.5.05.

Mpoby oT6upaloT o6bemMom He MeHee 400 cm2  gns aHanusa no metomy A 1 He MeHee 200 cm2  ans
aHann3a no metogam bnBs €MKOCTb, M3rOTOBJTIEHHYIO U3 NMOJTMMEPHbIX MaTtepunanoB Unn cTtekna.

Cpok xpaHeHus npobbl BOAbI - He 6onee 24 .

Ansi yBenuyeHns cpoka xpaHeHus npobbl 1 AN npefoTBpaLleHnst ocaxaeHus u3 BoAbl kapboHaToB
Kanbuusi (4TO XapakTepHO AN MOA3EMHbIX UM OyTMNMPOBaHHbLIX BOA) Npoby MOOKWCASIOT KUCIOTOM [0
pH<2. lNpu onpeaeneHnmn xXecTkocTn No MeToay A nogkucreHme NPoBOAST CONAHOM KUCNOTOW, No meToay b
- COMSAHOW WMNW a30THOM KMUCNOTOW, NpW Mcnonb3oBaHuM meToga B - aszoTHom kucnoton. KoHTponb pH
NPOBOAAT MO YHMBEPCANbHOM WHAMKATOPHOW Gymare mnm ¢ vcnonb3oBaHnem pH-meTpa. Cpok xpaHeHus
noaKvMCneHHom Npobbl BoAbl - He bonee 1 mec.

Ona Boabl, pactacoBaHHOW B €MKOCTM, CPOKM M TeMnepaTypHble YCNOBUSI XpaHEHWST OOIDKHbI
COOTBETCTBOBaTb TpebOBaHUSIM, yKa3aHHbIM B HOPMATUBHOWM JOKYMEHTaLMN* Ha rOTOBYIO NMPOOYKLMIO.

* B Poccunckon ®epepauun - TpedbosaHnsam FOCT P 52109-2003 "Boga nuTbeBasi, pacdacoBaHHas B
emkocTu. ObLwme TexHnYeckme ycrnoBus" - nepeodopMIIsSieTCs B MEXIOCy4apCTBEHHbIN CTaHOapT.

4 KomnnekcoHomeTpuyeckum metopn (meton A)
4.1 CywHocTb MeToaa
MeTtog ocHoBaH Ha 00pa3oBaHMM  KOMIIEKCHbIX COEAWHEHWA TpunoHa B ¢ voHamu
LLIeNoYHO3eMerbHbIX anemMeHToB. OnpeaeneHre NpoBoaAT TUTPOBAHUEM NMPobbl pacTBOPOM TpuroHa b npu

pH=10 B npucyTcTBMN MHOAUKaTopa. HanmeHbluasi onpegensemas )xecTkoctb Boapl - 0,1 XK.

Ecnu uccnepgyemasi npo6a Gbina nogkucrneHa Ans KoHcepBaumm unv npoba MeeT KUCIyH cpeay, TO
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B anukeBOTy npobbl AobaBnsawT pacTBop ruapokcuaa Hatpus (cm. 4.3.8) po pH=6-7. Ecnu npoba Boabl
UMeeT CUMNbHOLLIENOYHYIO cpeay, TO B anuKBoTy Npobbl 406aBNSOT pacTBOp CONAHOM KUCNOThI (CM. 4.3.7) 0o
pH=6-7. KoHTponb pH npoBogaT no yHuBepcanbHOW WHAMKATOpHOW Gymare wunmM C MCNonb3oBaHMEM
pH-meTpa. [ins yoaneHusa w3 Boabl kapboHaT u BukapboHaT MOHOB (4TO XapakTepHO AN NOA3EMHbIX UMK
OyTvnmMpoBaHHbIX BoA) nocne AobaBneHus K anukBoTe Npobbl pacTBopa COMSHOW KMCNoTbl Ao pH=6-7
NpoBOAAT €e KUNsiueHne unu npodyBaHue BO3AyXOM UMK MobOblM MHEPTHBIM ra3oM B TeYeHUEe He MeHee
NSTU MUHYT ONS yAaneHus yrnekucroro rasa. Kputepvem Hamuums B BOAE 3HAYUTENBHOIO KOMMYecTBa
KapboHaTOB MOXET CINY>XUTb LLEN0oYHas peakums BOAbI.

MpucyTcTBne B Boge 6onee 10 Mr/amM> noHoB xenesa; 6onee 0,05 Mr/aM=  KaxQoro U3 MOHOB Meaw,

kagMusl, kobanbTa, cBMHUA; cBbilwe 0,1 mr/am 3 Kaxaoro U3 MOHOB mapraHua (IlI), anoMunHMA, uuWHKa,
kobanbTa, HUKens, onosa, a Takke uBeTHocTb 6onee 200 2K M NOBbILWEHHA MYTHOCTb BbI3bIBAOT MpU
TUTPOBAHWN HEYETKOE W3MEHEHWE OKpacku B TOYKE OKBMBANEHTHOCTM W MPUBOAAT K 3aBbILLEHWUIO
pesynbTatoB onpegeneHns xectkoctn. OpTtodocdaT- n kapboHaT-MOHbI MOryT ocaxgaTb Kanbuui B
ycnosusix TutpoaHus npy pH=10.

[INs yMeHbLUEHUS BIUSHWS cofepXalumxcs B BoAe UuHka Ao 200 Mr/am > | anoMuHus, kagmus,
cBUHLA 10 20 mr/am? | xenesa fo 5 mr/am< |, mapraHua, kobanbTa, Meau, Hukens Ao 1 Mr/am> k anukeoTe
npobbl 0O BBeAEHWS MHOMKAaTOpa 40GaBRsOT 2 CM 2 pacTBopa cynbduga HaTpust (cm. 4.3.6); ons

YMEHbLUEHUS BNUSIHUS MapraHua go 1 Mr/am3 | xenesa, anomuuus go 20 mr/am3 , meau go 0,3 mr/am>

pobasngawT oT 5 go 10 kanenb pacTBopa ruapokcunamuvHa rugpoxnopuga (cm. 4.3.5). MyTHoCTb
(B3BeLLeHHble BellecTBa) Npobbl yCTpaHAT hunbTpoBaHMEM Yepe3 MeMbpaHHble (PunbTpel C AnaMmeTpom
nop 0,45 mMkm unu GymakHble obe33oneHHble PUnbTpbl "CUHAS neHTa". BnvaHne uBeTHOCTM W Apyrvx
hakTopoB ycTpaHsaT pasbasneHveM npobbl B xo4e aHanu3a no 4.5, ecnv 3T0 No3BonseT onpegensemoe
3HaYeHWe XXeCTKOCTN BOAbI.

MpumeyaHne - GunbTpoBaHMe MPOGbLI MOXET MPUBECTU K 3aHWXKEHWUIO pesyNibTaToB onpeaerieHust
»KEeCTKOCTU BO/ibl, 0CODEHHO BOAbI C LLLEMOYHOW peaKumeil.

Ecnn mewatowmne BAnaHuA YCTPpaHNUTb HEBO3MOXHO, TO oOnpeeneHne XeCcTKoCTU npoBOOAT
MeTo4amMu aTOMHOWN CNeKTpomMeTpun.

4.2 CpeacTBa usmMepeHus, BcnomoratenibHoe o6opyaoBaHue, peakTUBbI, MaTepuansbl
"ocymapcTBeHHbIN (MEXrocynapcTBeHHbIN) cTaHaapTHbeIM obpasey, (FTCO) coctaBa xecTkocTh (00Lwen

)KeCTKOCTI/I) BOAbl C OTHOCUTENBHOW NOrpeLlHOCTbd aTTeCTOBAHHOIO 3Ha4YeHua npu ,qoaepMTeanon
BeposaTHocTn F = 0,95 He Gonee +£1,5%.

Beckl nabopatopHble* ¢ HauGonblUMM NpegenomM B3selumBaHua 220 r, obecneynBalolLMe TOYHOCTb
B3BELUVBaHWA C NpeaenoM gonyckaemMoi abcontoTHOM norpellHocTy He 6onee +0,75 mr.

* B Poccuiickon depepaumm gencteyet FTOCT P 53228-2008 "Becbl HeaBTOMaTU4ECKOro AENCTBMS.
YacTb 1. MeTponoruyeckue 1 TexHnyeckme TpeboBaHus. McnbitaHms".

pH-meTp ntoboro Tuna.
Kon6bl mepHbie no FTOCT 1770 2-ro knacca TOYHOCTM.

MuneTkn rpagyupoBaHHble no FTOCT 29227 2-ro knacca TOYHOCTU UMW NUNETKU C OAHOW OTMETKON No
OCT 29169 2-ro knacca TOYHOCTW.

BlopeTkn no TOCT 29251 2-ro knacca TOYHOCTW BMECTUMOCTbIO 25 cM > u (urm) 10 cM 3 unm
nonyaBTOMaTU4eCKuin LMdpoBoii TUTpaTop (Lmcposast Glopetka) BMecTUMocTbio 30 nnm 50 cm 3 ¢ warom

[o3upoBaHus He Gonee 0,05 cm3 .

MepHble uunuHgpsbl (MeH3ypku) no FTOCT 1770.
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Kon6bl nnockogoHHbIe nnu koHuveckue no NOCT 25336.

KanenbHuua 2-50 XC no NOCT 25336.

BopoHku nabopatopHbie no FOCT 25336.

CrakaHbl xumu4deckme TepmocTorikne no NOCT 25336.

YCTponcTBO ANs hunbTpoBaHUs Mpob ¢ UCNonb3oBaHWeM MeMBpaHHbIX (OUMbTPOB.

PunbTpbl MeMOpaHHble ¢ anameTpom nop 0,45 MKM unu GymaxHble 06e330MneHHbIe "CUHAS neHTa".
Wkad cywmnbHeIn nabopaTopHbIn, nogaepxusatowmi temnepatypy (80+5)°C.

Bymara yHuBepcanbHas nHamMkaTopHas ons KoHtpons pH.

Boga anctunnupoBaHHas no FOCT 6709 v (unun) bugnctnnnmpoBaHHas (Boga AUCTUINMPOBaHHas,
neperHaHHas MOBTOPHO B CTEKMSAHHbIX EMKOCTSX).

Co cocTaBa TpunoHa ) MaccoBoOW gonen 2-BOHOMN auHaTtpueBon conm
atuneHgnamuH-N,N,N’,N’-TeTpaykcycHo kucnotbl He MeHee 99,5% wnu crtaHgapT-TuTp (cbmkcaHan)
TpunoHa b unu TpunoH b (atunengunamuH-N,N,N’,N’-TeTpayKCyCHOW KMCNOTbI AMHATpMeBas Conb 2-BOAHas!)
no FOCT 10652, 4y.g.a. unu x.u.

CO coctaBa BOQHOrO pactBopa MOHOB MarHWs C OTHOCUTESNbHOWM MOrpeLUHOCTbI0 aTTeCTOBAHHOIO
3HayeHuns npu gosepuTenbHon BeposiTHocTn & = 0,95 He Bonee +£1,0% wnu ctaHgapT-TUTP (dukcaHan)

cynbaTa (CEpPHOKUCNOro) MarHusl.

CraHgapT-Tutp (dbrkcaHan) ConsiHOM KUCMAOTbI UK a30THOM KUCMNOThbl C MONAPHOW KoHUeHTpauuen 0,1
Monb/am 3 .

CnunpT aTnnoBbin pektudmkoBaHHbIn no FTOCT 18300.

MHovkaTop 3puoxXpomM 4epHbil T (XpOMOreHOBbIN 4YepHbid ET) unmM XpomMoBbIi TEMHO-CUHUIA
KMCMOTHbIN (KUCITOTHBIN XPOMOBBIV CUHUIA T).

AmmoHmsa xnopug no NOCT 3773, 4.4.a.

Ammunak BoaHbi no FOCT 3760 (25%-HbIn), X.4.

Kucnota consiHaa no FOCT 3118, x.4., unun asotHas no NOCT 4461, x.u.
Hatpwua rmgpokema no FOCT 4328, x.u.

Hatpusa xnopug no FOCT 4233, x.u.

Hatpusa cynedung no FOCT 2053, y.g.a.

M'mapokcnnamuHa rugpoxnopug no FOCT 5456, y.g.a. nnm x.u.

I'Ipmmeanme - ,D,OI'IyCKaeTCﬂ npmnmeHeHne apyrmx cpencrts M3MepeHI/II7I, 06ODYD,OBaHVI$| N peakTtnBeoB, B
TOM 4YUCIe MMNOPTHbIX, C TEXHUYECKUMU N METPOJTOTMYECKMMUN XapPaKTEPUCTUKAMU HE XYyXKe YKa3aHHbIX.

(Monpagka).
4.3 MNpuroToBneHne pacTBOPOB U UHAUKATOPOB

4.3.1 PacTBop TpunoHa B MonsipHoi KoHLEeHTpauuu 25 Mmonb/am >

TpunoH b BbicywimatoT npu 80°C B TeueHne AByx 4Yacos, oTeelmBaroT 9,31 r, NOMeLLAT B MEPHYHO
konby BmectumocTblo 1000 cmZ |, pacTBopsitoT B Tennoit ot 40°C go 60°C GUANCTUNIMPOBAHHON BOAE U
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nocrne OXnaxAaeHusl pacTBopa [0 KOMHATHOM TemnepaTtypbl OOBOAAT A0 METKM OuancTuUnnmMpoBaHHOM
BOJOW. YCTaHOBKY MOMPaBOYHOrO Ko3ahpumumMeHTa K KOHUeHTpauum pactBopa TpunoHa B (cm. 4.4),
NPUroTOBNEHHOrO U3 HaBeCKW, MPOBOAAT MO pacTBopy cynbdaTta marHus (cm. 4.3.2). Pactesop us CO
coctaBa TpunoHa b vnu craHpapT-TuTpa (hukcaHana) TpunoHa b roToBAT B COOTBETCTBUM C UHCTPYKUMEN
no NpMMeHeHuto, pasbasnsas ero Ao Tpedyemoin KoHLeHTpauuu.

PaCTBOp TPpUIoHa b npurogeH AOna McnoJjib3oBaHUA B Te4dYeHune 6 mec. PeKOMeHD,yeTCﬂ HE pexe
OQHOI0 pasa B MecCsL NpoBepATb 3HAa4YeHNe nonpaBo4HOIo KOS(beVILI,VIeHTa.

4.3.2 PacTBOp MOHOB MarH1si MONSIPHOW KOHLeHTpauuu 25 Mmonb/am 3

PactBop rotoBaT u3 [CO coctaBa BOAHOIO pacTBOpa WOHOB MarHWsS WNW CTaHgapT-TUTpa
(dbunkcaHana) cynbdara (CEpHOKMUCOro) MarHns B COOTBETCTBUM C MHCTPYKUMEN NO €ro NpUMEHEHuto, npwm
HeobxoaumocTu pa3basnas 4o TpebyemMon KOHUEHTpaLuK.

MpumevaHne - Ecnm B ucnonb3dyembix ctaHgapT-Tutpax (dpukcaHanax) wnu NCO coctaBa BOAHbIX
PaCTBOPOB KOHLIGHTPALMS BELLECTBA BbipaXeHa B HOPManbHOCTAX (H), Mr/am~, /M u T.n., HeoBxoanmo

NPOBECTY NepecyeT KOHLIEHTPALMM BeLLecTBa B MOSb/AM > .
4.3.3 bBydepHbin pactBop pH=(10%0,1)

[Ons npurotoBnenns 500 cm 2 GydepHoro pacTBopa B MepHYlo konby BMeCTUMOCTbio 500 cm 2
nomewatotr 10 r xnopupga ammoHus, pobasnawt 100 cm 3 OMOMCTUNNNPOBAHHOW BOAbl ANs €ro

pactBopeHus n 50 cM3 25%-HOro BOAHOrO amMmuaka, TLaTenbHO nepemeLlvBaloT U OOBOAAT A0 METKMU
OMAMCTUNNNPOBAHHOW BOLOMN.

BydepHbIn pacTBOp NpUrogeH Afis UCMONb30BaHUSA B TEYEHWE 2 MeC NpW ero XpaHeHun B MI0THO
3aKpPbITOA EMKOCTWU, W3rOTOBIEHHOW M3 MONMMMEPHOro Martepuana. PekomeHOyeTcs nepuopuvecku nepeq
npMMeHeHnem GydepHoro pactesopa npoBepsATb ero pH ¢ ncnonb3oBaHuem pH-meTpa. Ecnv 3HayeHne pH
n3meHunock donee yem Ha 0,2 eanHuLbl pH, TO FOTOBAT HOBbIV BydEpPHbI pacTBop.

4.3.4 NHaukaTopbl

4.3.4.1 PactBOp nHankatopa

[ns npurotoBreHns 100 cm3 pacTBopa MHAMKaTOpa B CTakaH BMECTUMOCTbIO He MeHee 100 cm>
nometyatoT 0,5 r MHAMKATOPa 3PMOXPOM YepHbIii T, nobarnsaioT 20 cm3 GydepHoro pacTeopa, TLaTensHO

nepemelwwmBaoT n gobdaensiT 80 cm 3 3Tunosoro cnupTa. PacTtBop npurogeH AN WUCMNONb30OBaHUS B
TeyeHue 10 cyT Npu XpaHeHUN B TEMHOWN CTEKINAHHOW EMKOCTMW.

[onyckaeTcd BMeCTO WHAMKaTOpa 3PUOXPOM YepHbin T KUCNOMNb30BaTb WMHAMKATOP XPOMOBbLIN
TEMHO-CUHWUIA KUCIIOTHbIW, PacTBOP KOTOPOro FOTOBAT aHanorMdHbiM crnocoboM. Cpok XpaHeHusi 3TOro
pacTBopa - He bonee 3 mec.

4.3.4.2 Cyxasa cmecb MHauKaTopa

Cyxyto cMeCb MHOMKaTopa roToBAT B criegytowlen nocnegosartensHocTu: 0,25 r apuoxpoma yYepHoro T
cmelmBatoT ¢ 50 r xnopuga HaTpusi B oapdopoBON CTYMKe M TWwaTenbHO pacTuparT. CMech npurogHa ansi

Mcnonb3oBaHnA B Te4eHne ogHOro roga npu xpaHeHnn B TEMHOWN CTEKMNSIHHOM €MKOCTM.

4.3.5 PacTBOp rugpokcunaMmumHa rugpoxnopuaa

[ns npurotoeneHns 100 cm > pacteopa 1 r rugpokcunamuHa ruapoxnopuaa ( MH-OH - HCL )

pactBopstoT B 100 cM2  GMANCTUNNIMPOBAHHON BOAbl. PacTBop npuUroaeH Ans UCNOoMNb30BaHUS B TeYeHue 2
Mec.

4.3.6 PacTBOp cynbdmaa Hatpus
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Ons npurotoenennss 100 cm # pactopa 5 r cynbmpa Hatpua IMas3 9H-O wam 35 r

May 3 5H,O pacteopsitor B 100 cM2  61AMCTMRNNPOBaHHOI BOAbI. PacTBOp roTOBAT B AeHb NpoBeAeHMs
onpeaeneHunn.

4.3.7 PacTBOp COMSAHOW KNCNOTbI MOMAPHOI KOHLeHTpauum 0,1 Mmonb/am 2

B MepHyio konby BMECTUMOCTbIO 1000 CM> | HAaNOMOBMHY 3aMOSHEHHYIO BUANCTUNIIMPOBAHHON BOAO,

HanMBaloT 8 CM ¥ COMSHOM KUCIOTbI U AOBOAST A0 METKU GUAMCTUINMPOBAHHON BOAONH. CpPOK XpaHeHust
pacTtBopa - He 6onee 6 mec.

[MpurotoBneHne pacTBopa KMCNOTbl M3 CcTaHOapT-TUTpa (dukcaHana) NpoBoAAT B COOTBETCTBUM C
WHCTPYKLUMEWN MO ero NpuroToBNEHNIO.

4.3.8 PacTBOp rMapoKcUaa HaTpUsi MONSIPHOW KOHLeHTpauum 0,2 monb/am >

[ns npurotoBnexust 1000 cm3 pacTBopa B cTakaH NOMeLLAoT 8 T r1apoKCHaa HaTPUs, PacTBOPSIIOT B
OMOnCTUNNMPOBaHHOW BoAe, NOCIe OCTbIBAHUSA PAcTBOP NMEPEHOCAT B MepHYylo Konby BmectumocTbio 1000
cM 3 W [oBOAST [0 MeTKW GUAMCTUNNMPOBAHHOW BOAOW. CPOK XpaHeHWs pacTBopa B €MKOCTW U3
nonMMepHoro matepuana - He 6onee 6 mec.

4.4 YctaHoBneHue KoaddmnumeHTa nonpaBKku K KOHLEHTpaLum pacteopa TpunoHa b

B koHM4eckyto konby BMecTUMOCTbio 250 cm3 BHocsT 10,0 cm2  pacTBopa MOHOB MarHus (cm. 4.3.2),

po6asnsitor 90 cM ¥ GUAMCTUNAMPOBaHHOW BOAbl, 5 CM 2 B6ydepHoro pactBopa (cm. 4.3.3), oT 5 go 7

kanenb pacteBopa uHaukatopa (cm. 4.3.4.1) nnmn ot 0,05 go 0,1 r cyxor cmecu uHgukatopa (cM. 4.3.4.2) n
cpasy TUTPYIOT pacTBopom TpunoHa B (cm. 4.3.1) 0O M3MEHEHUs OKpacKM B SKBMBANEHTHOW TOuke OT
BMHHO-KpacHOM (KpacHo-(pnoneTtoBol) [0 CUHeNn (C 3eneHoBaTbiM OTTEHKOM) MNpU  WUCMNONb30BaHWUU
MHAMKaTOpa 3pMOXPOM YepHbl T, @ NpyM UCNOMNb30BaHNWM UHAMKATOpPa XPOMOBbIA TEMHO-CUHUIA KUCNIOTHBIN
00 CuHew (cuHe-throneToBon).

PactBop TpunoHa B B Havane TuTpoBaHuWs [O00aBRSOT OOBOSIBHO ObICTPO MNPU MOCTOSHHOM
nepemMelumBaHum. 3aTteM, Korga LUBET pacTBOpa HauMHAeT MEHSITbCs, pacTBop TpunoHa b pobGaensioT
MeANeHHO. OKBMBANEHTHOW TOYKM [OOCTUraloT MNpU M3MEHEHMM OKpalUMBaHWs, Korga LBeT pacTBopa
nepectaeT MeHATbCsA Npy fobaBneHny kanenb pacTeopa TpurnoHa b.

TutpoBaHne NPoBOAAT Ha )OHE TUTPOBAHHOW KOHTPOJSIbHOM Npobbl. B KavecTBe KOHTPONbHOM Npobbl
MOXHO MCNOMb30BaTb HEMHOrO MNEPETUTPOBAHHYIO aHanuaupyemyto npoby. 3a pesynbTaT nNpuHMMaloT
cpegHeapugMeTMYeckoe 3HaYeHNe pe3ynbTaToB HE MeHee ABYX onpeaeneHuni. 3HavyeHue koadurumneHTa
nonpaeku A0SMKHO 6bITb paBHbIM 1,00+0,03.

KoadhdomumeHT nonpaeku £ K KOHLEHTpauumn pacTeopa TpunoHa b paccunTbiBatoT No dpopmyre

F=_"
7 (1)

roe |7 - obbem pactBopa TpunoHa b, nspacxogoBaHHbIV Ha TUTPOBAHME, cm3

10 - 06beM pacTBopa MOHOB MarHus (cM. 4.3.2), cm =

Mpumeyanne - Tlpu  npurotoBneHun pactBopoB no 4.3-4.4  ponyckaeTcsa  BMECTO
OMaMCTUNNNMPOBaHHON BOAbI WMCMONb30BaTh AUCTUNNUPOBAHHYIO BOAY, €CNu onpeaensemoe 3HayeHue
XecTtkocTn 6onee 1 XK.

4.5 Mopsagok npoBeaeHUs onpeneneHnn
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4.5.1 BbiNonHsOT ABa onpeaeneHus, Ans 4ero npoby aHanuMampyemMmon Boabl AeNAT Ha ABe YacTu.

4.5.2 B konby BMecTUMOCTbI0 250 cM3  nomeLLaoT nepByto YacTb anuKBOTLI NPOBLI aHANU3MPYeMoi

Boabl 06bemom 100 cm3 |, 5 cm> OycpepHoro pacteopa (cm. 4.3.3), oT 5 go 7 kanenb pacTBopa nHavkaTopa

(cm. 4.3.4.1) vnmn ot 0,05 go 0,1 r cyxon cmecu nHaunkatopa (cm. 4.3.4.2) n TUTPYOT pacTBOpoM TpunoHa b
(cm. 4.3.1), kak onucaHo B 4.4.

4.5.3 BTopylo YacTb anukeBoTbl Npobbl o6bemom 100 cM> nomelatoT B konby BMeCTUMOCTbIO 250
cm3 | po6asnsioT 5 cm3  BydbepHoro pacTBopa, oT 5 4o 7 kanenb pacTBopa uHaukaTopa unv ot 0,05 g0 0,1

I Cyxou cMecu mHamkaTopa, gobasnsaioT pacTtBop TpunoHa b, kotoporo 6epyt Ha 0,5 cM3 MeHblue, YeMm

nowno Ha nepBoe TuTpoBaHue (cm. 4.5.2), ObICTpO W TWATENbHO MEepeMeLLnBalT U  TUTPYIOT
(BOTUTPOBBIBAIOT), KaK ONMUCaHo B 4.4.

MpumeyaHns

1 HeyeTkoe M3MeHeHWe OKpacku MHAMKATopa B 3KBUBANEHTHOW TOYKE WM M3MEHeHMe OKpacku Ha
cepblii UBET yKasblBaeT Ha MPUCYTCTBME MeLLaloLMX BELeCTB. YCTpaHeHe MeLalowWwmX BUsSHUA - no 4.1.
Ecnm Melsawolime BRUSIHUSE YCTPaAHUTb HEBO3MOXHO, OMNpeferieHne >KEeCTKOCTM MpOoBOASAT MeTodamu
aTOMHOW CneKTpoMeTpum (CM. pasgen 5).

2 Ecnn pacxopg pactBopa TpunoHa B npesbiwaetr 20 cwm 3. npy MCNonb3oBaHUM BrOpPEeTKM
BMeCTUMOCTbI0 25 cM> unm 9 cmZ - npu ucnonb3oBaHuM GlopeTkn BMECTUMOCTbI0 10 cM 3 | To obbem

aHanuaupyemomn npobbl ymMeHbLualoT, AobaBnsas B Hee OMAMCTUNNMPOBaHHYK Body A0 obbema 100 YER
ANUKBOTY NPobbl YyMEHbLIAKT U AN YCTPaHEHUS BIIUSHNS LLBETHOCTU BOAbI.

3 Ecnu pacxog pacTeopa TpunoHa b MmeHee 1 cM> - npu Mcnonb30oBaHUM GIOPETKM BMECTUMOCTbIO 25
cM¥ unu meree 0,5 cM> - npu Mcnonb3oBaHWM GlopeTk BMecTUMocTbio 10 cM 3 | To pekomeHayeTcst

“Cronb30BaTb PacTBOpP TPUMOHa B MONsIPHONM KOHUeHTpauuen 5 mmonb/aM > wunu 2,5 mmonb/am 2
cooTBeTCTBeHHO. PacTBop TpunoHa b no 4.3.1 pasbasnstot B 5 nnm 10 pas.

4.6 ObpaboTka pe3ynbTaTOB onpeaeneHus

4.6.1 XKectkocTb Bogbl %, “XK, paccuntbiBaloT no hopmyne

_ M- FE VTP
Vi ’

& @

roe A - koadhuumneHT nepecyeTa, pasHbii 2 C'Tp

roe C'Tp - KOHUEHTpauus pacteopa TpunoHa B, Monb/m>  (Mmons/am? ), (kak npasuno Af = 50);

F - MHOXuTENnb pas3baBneHus WUCXOAHOM Mpobbl BoAbl MPW KOHCEPBMPOBAHWM (Kak nNpaBunio
F=1),

& - Ko3(hMUMEHT nonpaBkM K KOHLEHTpauuu pacteBopa TpunoHa B, paccuuTaHHblil no chopmyne

(1);

FTp - 06bem pacteBopa TpunoHa b, nspacxofoBaHHbIN Ha TUTPOBAHUE, oM ;

VHP - 06bem npobbl BOAbI, B3ATOW AN aHanuaa, SYER

4.6.2 3a pesynbTaT U3MEPEHUs MPUHMMAIOT cpedHeapudMeTMYeckoe 3HadYeHne pesynbTaToB ABYX
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onpep,eneHMVl. anIeMJ'IeMOCTb pe3ynbTaToB onpep,eneHvuZ oueHMnBaroT UCXoaa 13 ycnoBsua:

| 4G — M |Lr, €©)

roe r - npegen noBTopsieMocT (cM. Tabnuuy 1);
Myn JR5- pesynbTathl onpegenenuin no 4.5.2 n 4.5.3, °XK.

Ecnu pacxoxnoeHne wMexay nOByMA pe3ynbTaTtaMy npeBbillaeT YCTaHOBIIEHHOE 3HadYeHue, TO
onpegeneHne XecTKoCTU BoAbl NOBTOpAT. [1poBepky npuemnemMocty B 3TOM cryvyae nposogaT no [1,
pasgen 5].

4.7 MeTtponornyeckue xapakTepucTUKun

MeTon obecneunBaeT nonyyeHne pesysibTaToB U3MEPEHNIA C METPONIOTMYECKUMI XapaKTePUCTUKaMK,
He MpeBbILIALWUMY 3HAYEHWIA, NPUBEAEHHbIX B Tabnuue 1, npu goBeputenibHon BeposTHocTn = = 0,95.

Tabnuua 1
[wnana3soH nsmepeHui MokasaTtenb TOYHOCTU (rpaHuLbI* Mpegen Mpenen
xecTkoctn ¥, XK |MHTepBana, B KOTOPOM MOrpeLLHOCTb|noBTopsieMocTn ¢ , “XK|Bocnpoussogumoctn & ,
HaxoauTCs ¢ [OBEPUTENBHON 3K
BepoATHOCTbIO & =0,95), + A,
XK
Ot 0,1 po 0,4 Bkniou. 0,05 0,05 0,07
Cs.0,4 0,15- & 0,1- M 0,21- "

*

YCTaHOBMEHHbIE YUCINEHHbIE 3HAYEHWUs TPaHWL, WHTepBana AN MOrpewHoCcTM COOTBETCTBYHOT
YMCMEHHBIM 3HAYEHWAM PACLUNPEHHON HeonpeneneHHocTM Lo (B OTHOCUTEMbHBIX eavHWLAX) npu

koadppurumeHTe oxeaTta L = 2. OueHKy HeonpeaeneHHOCT NPOBOAAT Kak yKka3aHo B [2].

4.8 KoHTponb noka3saTenen kayecTBa pe3ynbTaToB U3MEpPEHUN

KoHTponb nokasatenen kadecTBa pe3ynbTaTOB M3MEPEHUn B nabopatopumn npegycmatpuBaeT
NpoBeAEHNE KOHTPOMSi CTabUIMbHOCTU pe3ynbTaToB U3MEPEHUI ¢ ydeToM TpeboBanui [1, pasgen 6] nnum [3]
¢ npumeHeHneM 'CO unu pacteopa 'CO cocTaBa XeCTKOCTM BOAbI, B HaMbOIbLLEN CTeNneHn oTpaxatowero
3HaYeHME XEeCTKOCTM aHanM3npyembix B nabopaTtopum BoA.

MpumeyaHue - Ecnu B ucnonbayemblix TCO XecTKOCTb BblpaxeHa B MMornb/aM 2 (mMonb/m 3 ),
Heob6xo4MMO NPOBECTU NepecyeT B rpagyChbl XKECTKOCTU™.

* 3HayeHmne XKEeCTKOCTW BOAbI, BbIPaXXEHHOE B MMOJL/AM 3 | YACNEHHO PaBHO 3HAYEHMIO, BbIPAKEHHOMY
B XK.

4.9 OchbopmneHue pe3ynbLTaToB

Pesynbtatbl namepeHun pernctpmpytor B npotokone (otvete) no NOCT MNCO/M3K 17025. B
NpoTOKONe yKasbiBaloT MPMMeEHsieMbI B NabopaTtopumn MeTo no HacTosiLeMy CTaHaapTy.

Pe3ynbTat nsmepeHuii MoxeT GbiTb MPEACTaBMEH B BUAE:
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(A (4)

roe & - 3HaYeHue XXecTKoCTM Bobl, *XK;

M- TpaHuubl WHTepBana, B KOTOPOM MOrPeLlHOCTb OMpeaerneHns XecTKOCTW BOoAbl HaxoauTcs C
AoBepuTenbHON BeposaTHocTbio F = 0,95 (cm. Tabnuuy 1).

5 MeToabl aTOMHOW CMEKTpOMeTpUmn
5.1 OnpepeneHne XecTKOCTM BoAbl METOAOM U3MEPEHUs KOHLEeHTPauuMi MOHOB KanbLUUSA U
MarHusi NflaMeHHOM aToOMHO-abCcopOLMOHHOM cneKkTpomeTpuen (metopn bB)

5.1.1 CywHocTb MeTOoAa

MeToa ocHOBaH Ha U3MEpPEHUN PE30HAHCHOTO NOrMOLWEeHNs cBeTa CBOOOAHLIMY aTOMaMm XMMUYECKNX
3MIEMEHTOB MarHWs U Kanbuus npu NpOXOXKAEHWM CBeTa 4epe3 aTOMHbIM nap uccnegyemoro obpasua,
obpasyowuincsa B nnaMmeHn. [ins ycTpaHeHus MeLlarLwWwmx BIMSHUIN B anukBoTy npobbl 4obasnsioT xnopug
naHTaHa unm xnopua uesus.

5.1.2 CpepacTBa u3aMepeHusi, BcriomoratenibHoe obopydoBaHWe, peakTuBbl, Matepuans! - no 4.2 co
crieayrowuMm AoMNoNHEeHUSIMU:

aTOMHO-abCOPOLMOHHbBIV  CMEKTPOMETP, HACTPOEHHbI W YCTaHOBIEHHbIM B COOTBETCTBUU C
PYKOBOACTBOM  (MHCTPYKUME) MO 3KcniyaTauuu, oGopydoBaHHbIA AN WUCMOMb30BaHUA  NiaMeHu
BO3AyX-aLEeTUNeH UMK 3aKUCb asoTa-aLeTurneH, Namnoi C NomnbiM KaToaoM Ans onpeneneHus Kanbuvs u
marHus.

MpumeyaHne - lNnams 3akncb asoTa-aueTUNEeH PEeKOMEHOYyeTCs NPUMEHATb, ecrnv cocTaB npob
CNOXHbBIN NN HEN3BECTHbIN, a Takke ANns Npod C BbICOKUM coaepxaHnem docdaTtoB, CynbdaToB, MOHOB
antMUHUS UNN KPEMHUS;

[CO cocTtaBa BOAHbIX paCcTBOpPOB MOHa MarHnA M MOHa Kanbuua C OTHOCUTENbHOW NOorpeLlwHoOCTbio
aTTecToBaHHbIX 3HA4YeHUM MacCOBbIX KOHLI,eHTpaLI,I/Il7I He OGonee +1% npu ,D,OBepI/ITeJ'IbHOI?I BEPOATHOCTU
P =0,95:

naHTaH xnopucTbii cemusogHbin, LaCls 7HoO wnom okeng nantana LasQDz , xu., ecrm
MCMONb3YIOT BO3/YLIHO-aLEeTUNeHOBOoe MNams, Uni Leauin XNopucTbin (sl , X.4., €CNM UCMOorb3yIoT nnaMs
3aKMCb a3oTa-aLeTuneH;

3aKUCb asoTa;
Bo3ayx cxkatbii no FOCT 17433;
auetuneH no NOCT 5457.

5.1.3 NMpurotoBneHue pacTBOpoB

5.1.3.1 PacTtBop xnopuga naHtaHa, MacCoBOW KOHUEHTpaumen naHtaHa 20 rlgm3

[ns npurotoBnenust 1000 cm> pactBopa 24 r okcuaa naHTaHa MeAMNeHHO Y OCTOPOXHO PacTBOPSIOT
B 50 cm? KOHLIEHTPUPOBAHHOWM CONSAHOM KNCNOTbI, B30anTbiBad 4O pacTBOPEHMS OKCMAA NlaHTaHa, pacTBoOp
NepPeHOCAT B MEPHYHO konby BmecTumocTbio 1000 SYERY OOBOAST A0 METKM GMANCTUNNMPOBAHHOW BOAOW
unu 54 r xnopuga naHTaHa pacteopsitoT B oT 500 go 600 mn pacTtBopa consdHow kucnotbl (cm. 4.3.7),
NepeHOCAT B MEpPHYto konby BMmecTumocTbio 1000 CM> 1 JOBOAST A0 METKM pacTBOPOM COJSIIHOW KUCHOThI.
Cpok xpaHeHus pacTtBopa - He bonee 3 mec.
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5.1.3.2 PacTtBop xnopuga ues3nsi, MacCoBow KoHUeHTpaumen uesus 20 r/gm 3

[nsi npurotoBnexnst 1000 cmM3 pacTBopa B MepHyto konby BMecTuMocTbio 1000 cM>  nomellatoT 25 r

xnopuaa uesvs u AOBOAAT A0 METKM pacTBOPOM CONsAHOM KncrnoTbl (cM. 4.3.7). Cpok XxpaHeHus pacTteopa -
He Bonee 3 mec.

5.1.3.3 OcHOBHOW pacTBOp KarnbLMs-MarHus

[na NpuUroToBNEHUss OCHOBHOIO pacTBopa KanbLMs-MarHusi MaccoBOW KOHLUEeHTpauuei kanbuma 20
Mr/am3 u martust 4 mr/gm3 B MepHyto konby BmecTuMocTblo 1000 cmMZ  nuneTkoit BHocsiT 20,0 cm2 TCO

cocTaBa BOAHOIO pacTBopa KasbLiMs MacCoBoii KOHLEHTpauveit 1 r/am> un 4,0 cm3 TCO cocTaBa BOAHOMO

pacTBopa MarHusi MacCoBOW KOHLeHTpauuen 1 r/aM= 1 JOBOAST 4O METKM PacTBOPOM COJNSIHOW KUCMOTHI

(cm. 4.3.7). [HonyckaeTcs roTtoBUTb OCHOBHOM pacTBOp KamnbUUA-MarHWUs C  OPYrMMyn  3HaYeHUsMM
KOHLUEHTpaLUui MOHOB KamnbUus U MarHus, B HanborblUen CTENEHN OTpaxaloWwnmMmn CocTaB aHanm3npyembix
Boa. Cpok xpaHeHust pacTBopa - He bornee 2 mec.

5.1.3.4 pagympOoOBOYHbIE PaCTBOPbI KanbLus U MarHng

B ceMb MepHbIX ko6 BMecTumocTbio 100 cm? gobaensior 10 cm2  pacTBOpa xnopuaa naHTaHa (cm.

5.1.3.1), ecnu mcnonb3yoT BO3AYyLIHO-aLeTuneHoBoe nnams, unm 10 cm? pacTBOpa Xxnopuaa Leaus (cm.

5.1.3.2), ecnn vcnonb3ylT nnams 3akuCb asoTa-aueTuneH; 3aTeM B WeCcTb MepHbix konb gobasnsioT
HeobxoouMbI 0OBbEM OCHOBHOrO pactBopa Kanbuus-mMarHusa (cm. Tabnuuy 2), B ceobMyto konby ero He
nobaBnsoT (xonocton pacteop). [JoBOAAT COAEPXKMMOE BCEX CEMU KONMO OO0 METKM pacTBOPOM CONSAHOM
kmcnoTobl (cM. 4.3.7). Cpok xpaHeHus pacteopa - He 6onee 1 mec.

MpymMepbl NonyYaeMbiX KOHLEHTPALMIA rpagyMpOBOYHbLIX PACTBOPOB KanbUMsi U MarHusi NpuBeaeHb! B
Tabnuue 2.

Tabnuua 2
Maccosas O6bEM OCHOBHOTO pacTBOPA KasbLsi-MarHusl, cM -
KOHLIEHTpaLMSI,
Mr/am 3
0 5 10 15 25 50 75
MOHOB KanbLus 0 1,0 2,0 3,0 5,0 10 15
MOHOB MarHus 0 0,2 0,4 0,6 1,0 2,0 3,0

5.1.4 NopgroToBKa cnekTpomeTpa

5.1.4.1 ATOMHO-abCOPOUMOHHBIA CNEKTPOMETP rOTOBAT K paboTe B COOTBETCTBMU C PYKOBOACTBOM
(MHCTpyKuMen) no akcnnyaTaumm. 3Ha4YeHUs aHanMTUYECKUX ONMH BOMH AN Kanbuus coctaBndaeT 422,7 HMm,
ans marHust - 285,2 Hm.

5.1.4.2 'pagynpoBKa cnekTpomeTpa

B cooTtBeTCcTBUMM C PykoBOACTBOM (I/IHCprKLI,I/IGVI) no 3Kkcnnyataunn cnekrtpomeTpa rpagynpoBoYHbIe
pacTBOpbl pacnblIAKOT B MNNaMeHn TOopesyiku U pPerucTtpupyroT nornoweHne Kaxaoro alemMeHTa Ha
aHannTU4eCcKon OnvnHe BOSHbI. B NPOMEXYTKax Mexay rpagympoBOYHbIMKU pacTBOpaMn pekomMeHOyeTCA
BBOAUTb pacTBOp COJSIHOW KUCIOThI. FpanyMpOBquble 3aBUCUMOCTU a6cop6u,vw1 Kanbuma n MarHma oT ux
cogepxaHuna B rpagynpoBOYHbIX pacTBopax YyCTaHaBnMBakT MO cpe/J,HeapmcbmequeCKMM 3Ha4YeHnAaAm
pes3ynbTaTtoB Tpex I/I3MepeHMl71 ana KaXxgoro rpagynpoBo4HOro pacTBopa 3a BblHETOM
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cpeaHeapuMETUYECKOrO 3HaYeHUs peayrnbTaTa Tpex M3MepPeHunin XonocToro pactTeopa.

5.1.4.3 KoHTponb CcTabunbHOCTM rpagyvpOBOYHbIX 3aBUCUMOCTEN MPOBOAAT yepe3 Kaxable OecATb
npo6, NOBTOpPSI U3MEpPEeHue OOHOro M3 rpagyMpoBOYHBLIX PacTBOPOB. Ecnu uamepeHHas KoOHLUEHTpauus
3TOr0 rpagyvMpoBOYHOrO pacTBopa OTnMyaeTcs OT AencTBuTenbHOW Gonee yeMm Ha 7%, TO rpagyvpoBKYy
MOBTOPSIOT.

5.1.5 NopgrotoBka npo6 ons aHanusa

B MepHble konbbl BMecTUMocTbio 100 cm3 BHocsiT no 10 cm3 pacTBopa xmopuga naHTaHa, ecnw
MCNOnb3yIoT BO3AYLIHO-aLeTuneHoBoe nnamsi, unn 10 cm3 pactBopa xnopuaa Liesusi, eCrim UCTob3yoT

nnams 3akucb a3oTa-aLleTuneH, 3aTeM 4o6aBnsoT anuKBOTY Npobbl BoAbl (kak npaBuno He 6onee 10 cm3)
1 JOBOASAT A0 METKN pacTBOPOM COMSHOW KUCIOThI (CM. 4.3.7).

Ecnun usmepeHHoe cofepxaHue KanbLusi UNU MarHusi B uccrnegyemori npobe Bbille MakCMMarbHbIX
3HaYeHW, YCTAHOBMEHHbIX MNPV TPadyMpPoOBKE CMEKTPOMETpa, TO ANs OnpefenieHnii  UCMOMb3yHT
YMeHbLLEHHbIN 06beM aHanu3npyemoi npoobbi.

MprmeyaHusa

1 lMpu npurotoBneHmn pactBopoB Mo 5.1.3, 5.1.5 gonyckaeTcss mMcnonb3oBaTb MepHble KOnbbl
MEHbLUEN BMECTUTENBHOCTMW, NPONOPLIMOHANBHO YMEHbLIAa 00 beMbl NPUMEHSAEMbIX PaCTBOPOB U anuKBoT.

2 MMpu npurotoBneHmm pacteopoB no 5.1.3, 5.1.5, 5.1.6 BmMecTo pacTBOpa CONAHOW KUCNOThI
[I0NyCKaeTCs UCMONb30BaTh PACTBOP a30THOI KUCIOThLI MOSISIPHOM KOHLIeHTpauweit 0,1 Monb/am 3 .

5.1.6 MNopsagok npoBegeHus onpegeneHusi

5.1.6.1 B cooTBeTCTBUN C PYKOBOACTBOM (MHCTPYKUMEN) MO 3KCnnyaTauum CnekTpoMeTpa B Hero
BBOAAT aHanua3npyemMble pacTBOpPbl, NOArOTOBMEHHbIE MO 5.1.3.4, a B NpoMexXyTKax Mexay HUMU - pacTBop
consiHon kucrnoTbl (cM. 4.3.7). OnpenensatoT MOrnoweHne Kaxaoro anemMeHTa npyu aHanuMTUYecKon AnuHe
BOJHbI.

5.1.6.2 OpHOBpPEeMEHHO MPOBOAAT XOMOCTOM ONbIT, UCMOMb3ys Te Xe peakTuBbl U B Tex Xe
Konm4ecTBax, YTo M Npu NoAaroToske Npob no 5.1.5, 3ameHmB nccnegyemMbli 06bEM aHanM3npyemownm nNpodbl
OMAMCTUNNNPOBAHHOW BOLOMN.

5.1.7 O6paboTKa pe3ynbLTaToB onpeaeneHus

Mo rpagyvpoBoyHon 3aBucumocTn (cM. 5.1.4.2), B TOM 4yucne € WUCMNOMb30BaHUEM MPOrpammMHOro
obecneyeHns CnekTpoMeTpa, OnpeaensitoT MaccoBble KOHLEHTpaLUW KanbLMs M MarHus B uUccregyemMbix
pacTBopax U B XONIOCTOM pacTBOPE W BbIYUCMSAKT COAEPXKAHWE KanbLus M MarHus B npode, yuuTbiBas
pa3baBneHune nNpobbl U 3HaYeHUe, MOJTyYEHHOE B OMbITE C XONOCTbIM PacTBOPOM.

XKectkocTtb Boabl X, XK, paccumTbiBaloT no hopmyne

(T Ve

_ 2
G 7 , (5)

roe CJ' - MaccoBad KOHUEHTpauua alemMeHTa B npo6e BOAbl, onpeaeneHHaa no Fpaﬂ,yI/IDOBOLIHOﬁ

3aBNUCUMOCTHU, 3a BblHETOM pedylbTaTa aHalnn3a X0J10CTOoro pacrteopa, Mmr/am 3 ;

Uﬁ - MaccoBasi KOHLIeHTpaLus afemMeHTa, mMr/aM3 | yncneHHo paBHas ero 1/2 mons;

F - MHOXuTenb pasbaBneHus WUCXOAHOW Npobbl BoAblI NPW KOHCEPBUMPOBAHWUM (Kak npaBuno
F=1),
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VK - BMECTUMOCTb KONObl, B KOTOPOW NPOBOAUIIM NOATOTOBKY Npobkl, No 5.1.5, cm 3.

Vl‘l - 06bem npobbl BOAbI, B3ATOW AN aHanuaa, ER

5.1.8 MeTponoruyeckne xapakTrepmcTukm

MeTtog obecneuymBaeT MnofnyvyeHWe pes3ynbTaTOB W3MEPEHWN 3reMEeHTOB (Kanbuus M MmarHusi) ¢
METPONOMMYECKMY XapaKTepUCTUKaMn, He MPEBbLIAWNMN 3HAYEHUA, NpuBeAeHHbIX B Tabnuue 3, npwu
poBeputenbHon BepoaTHocTn F = 0,95.

Tabnuua 3

[nanasoH namepeHun MokasaTenb TOYHOCTU (rpaHnLbI® Mpenen Mpenen
KOHLIEHTpaLUun 3N1eEMEHTOB, |MHTepBana, B KOTOPOM MOrpeLlHoOCTb| NOBTOPSIEMOCTU # , | BOCNPOM3BOAUMOCTU

o mr/am 3 N3MepEeHUs HaxoauTcs ¢ MM R mr/am3
’ [I0BEPUTENBHON BEPOATHOCTbIO ’
P =095) * iy, mrigm3

Ot 1,0 go 50 Bkrtou. 0,1-7 0,1-17 0,14-
Cs. 50 0,07- 0,07- 0,1-F

* YCTaHOBMEHHbIE YUCIMEHHbIE 3HayeHus rpaHuL, uHTepBana Ana norpeliHoCT COOTBETCTBYHOT
YUCNEHHbIM 3HA4YeHUAM paCLLIVIDEHHOf;I HeonpegeneHHoCTn UIIITI'[ (B OTHOCUTENbHbIX e,D,VIHVILI,aX) npu

koadppurumeHTe oxeaTta L = 2. OueHKy HeonpeaeneHHOCT NPOBOAAT Kak yka3aHo B [2].

5.1.9 KoHTponb nokasaTeneun KkayecTBa pesynbTatoB onpegeneHun - no 4.8. MNpu atom Bmecto CO
COCTaBa >XeCTKOCTM BOAbl MOXHO ncnonb3osath [CO coctaBa BOAHLIX PAaCTBOPOB MOHOB MarH1s 1 Kanbumsi.
3HaveHuns npegenos NOBTOPSAEMOCTM U BOCNPOM3BOAMMOCTM - B COOTBETCTBUM C Tabnuvuen 3.

5.1.10 OchopmrieHne pesynbTaToBs - No 4.9. 3HaveHne A paccunTbiBatoT MO popmyne
| 2
H= Z(ﬂg ! C:'G) ) (6)

roe fvy - rpaHMUbl MHTepBana, B KOTOPOM MOMPELLHOCTb U3MEpeHNs anemMeHTa B Npobe BoAbl HAXOAUTCS C
[l0BepUTESIbHOM BeposiTHOCTbI0 2 = 0,95, mr/gm3  (cm. Tabnmuy 3);

'y - MaccoBas KOHLEHTpaLUWs 3reMeHTa, Mr/am 3 | uncneHHo paBHas 1/2 ero mons.

MpumeyaHwue - B cniyyae HeO6X0AMMOCTM pacyeTa XeCTKOCTU BOAbl C YH4ETOM COAEpXaHus U APYrnx
LLIeNOYHO3EeMENbHbBIX 3NIEMEHTOB onpegeneHne MOHOB CTpoHumst nposogdat no FOCT 23950, 6apus - no
FOCT 31870, npu 3TOM 3Ha4YeHWEe XECTKOCTU paccynTbiBatOT no dopmyrne (7), KOHTPOnb nokasatenen - no
5.2.2, opopmneHue pesynbTaTos - no 5.2.3.

5.2 OnpepeneHne XeCTKOCTU BoAbl METOAOM U3MEpPEeHUs  KOHLUEHTpauuh UOHOB
Leno4YHo3eMernbHbIX 3/IEMEHTOB aTOMHO-3MUCCUOHHOM CMEKTPOMeTpUuen ¢ MHAYKTUBHO CBA3aHHOWM
nnasmomn (meton B)

5.2.1 OnpenenexHve codepxaHus B Npobe BoAbl MOHOB LLENOYHO3EMESbHBIX 3IEMEHTOB (MarHus,
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KanbLms, cTpoHuud, 6apusa) nposogat no NOCT 31870.

XKectkocTtb Boabl ', XK, paccumTbiBaloT no oopmyne

H=Z(Cz"'fcﬁ)v (7)

roe ;- MaccoBasi KOHLUEHTpaums anemMeHTa B npobe BoAbl, onpeaeneHHas no FOCT 31870, mr/gm3

C]g - MaccoBagd KOHUEeHTpauuna afieMeHTa, Ml'/}:],M3 , YNCJMEHHO paBHasA 1/2 ero mons.

5.2.2 KoHTponb nokasaternen kayectBa pesynbTtaTtoB namepeHuin - no 4.8. MNpu satom Bmecto CO
COCTaBa XeCTKOCTU BOAbl MOXHO ncnonb3oBatb [CO cocTtaBa BOAHbIX pacTBOPOB MOHOB MarHusi, Kanbuus,
Bapus, CTPOHUMS; 3HAYEeHNsI NpeaenioB NOBTOPSEMOCTU (CXoaumMocTu) n Bocnpoudsoanumoctn - no NOCT
31870 (tabnuua 4).

5.2.3 OdhopmneHmne pesynbTaToB - No 4.9. 3HayeHne M paccunTbiBaloT No opmyne

A=fS(0,018:C, T2, ®)

roe & - rpaHuubl MHTepBana, B KOTOPOM OTHOCUTErbHAs MOrpeLlHOCTbL onpeaeneHms afneMeHTa HaxoamTcst
C poBeputensHou BeposiTHocTbto = = 0,95 no TOCT 31870 (cm. Tabnuuy 3), %;

C’J- - MaccoBasl KOHLeHTpauus anemMmeHTa B npobe Boabl, onpedenenHasi no FOCT 31870, mr/gm 3

C]g - MaccoBad KOHUEeHTpauuna afieMeHTa, Ml'/,[],M3 , YNCJMEHHO paBHasdA 1/2 ero mons.

5.2.4 Tpw koHUEeHTpaumm B Npobe BoAbl MOHOB CTPOHUMs 1 Bapua meHee 10% (cyMmapHO) oT obuiero
cofepXaHusl LWenoYHO3eMeNbHbIX 31IEMEHTOB AOMYCKaeTCsA He yunTbiBaTb CoAepXaHue CTpoHuus u b6apus
npu pacyeTe XeCcTKOCTN BOAbI.
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