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1 OBJIACTb IPUMEHEHUA

Hacrosmuii  HOPMAaTUBHBLA  JOKYMEHT  YCTaHaBIMBAET  METOAUKY
KONMYECTBEHHOr0 XWMMYECKOrO aHANMM3a paIMYHBLIX THMOB BOA C UENBIO
M3MEPEHUA MacCOBOM KOHUEHTpaUuMuH QTOpHMA-MOHOB (nanee QTOpPUIOB)
NOTEHUMOMETPHYECKUM METOJIOM.

MeToauka pacmpoCTpaHAETCs Ha CNeQylOlMe OOBEKTHI aHanu3a: BOZILI
NUTHEBbIE, B TOM YKCIIE pacdacoBaHHbie B EMKOCTH W MHHEPAIBHBIE NIPUPOIHBIE;
BOABI NPUPOAHBIE, B TOM YMCIE MOBEPXHOCTHBIX M MOM3EMHBIX UCTOYMHHKOB
BOROCHaOXEHMA; BOAbI CTOYHBEIE, B TOM YUCNE IPOM3BOACTBEHHLIE,
X035 CTBEHHO-OLITOBLIE, IMBHEBLIE M OUUIIEHHBIE.

JuanasoH usMepeHuii MaccoBbIX KOHIEHTpalmi (GTOPUIOB B MMTHEBBIX U
npHpoAHbIX Boaax coctasnser ot 0,15 no 7,0 Mr/mM’ ¥ crouHsix Bogax — ot 0,15
10 20 Mr/am’.

Meuiatoliee BnysHue, 00yCNOBIEHHOE MPUCYTCTBHEM ATIOMHHUA M JKelle3a
B xomuuectBax Gonee 0,5 mr/av u 0,3 mr/am’, COOTBETCTBEHHO, YCTPaHSIOT B
xole aHanu3a BBelcHueM OydepHoro pacteopa obGecneddBalOUIEro 3HaYeHHE
pH 4,9 —5,5.

2 HOPMATHBHBIE CCBLIKHA

T'OCT P 51592-2000 Boxa. O6mpue TpeGoBauus k o16opy npoG

I'OCT P 51593-2000 Bona nmursesas. Or6op npob

'OCT P 52501-2005 Boma ans naGoparopuoro awanusa. TexHuueckue
yCoBus

T'OCT P MICO 5725-6-2002. ToyxocTs (MpaBUNBHOCTS H MPEUU3HOHHOCTD)
METONI0B U pe3ynbTaroB u3Mepenuil. Yacte 6. HcnonblosaHue 3Ha4eHHi
TOYHOCTH

[OCT P 53228-2008 Bechl HeaBTomMaTH4eckoro amedcraus. Yacts 1.
MeTposoruyeckue u TeXHUYecKue Tpebosanus. UcnbraHus

TFOCT 12.0.004-90 Cucrema craHgaproB OesomacHOCTH  TpyZXa.
OpraHusanus o6ydenus 6esonacHocTH TpyAa. O6mue NONOKEHUS

I'OCT 12.1.004-91 Cucrema cramaproB 6esonacHocT’ TpyAaa. IloxapHas
6ezonacHocTh. ObmIMe TpeGoBaHU

I'OCT 12.1.007-76 Cucrema craunapros GezomacHocTu TpyHa. Bpeausie
BewecTsa. Kiaccudukauus 1 obmue tpeGoBanus 6e30macHoCTH

IF'OCT P 12.1.019-2009. Cucrema craHmaproB Oe3omacHOoCTH Tpyna.
OnekrpobesonacHocts. OB1ye TpeGORaHMS ¥ HOMEHKIATYPa BUAOB 3alUUTHI

I'OCT 12.4.009-83 Cucrema cranpaptoB GesomacHocTd TpyAa. IloxapHas
TEXHUKA [N 3alIUTEI 00BeKTOB. OCHOBHbIE BUIBL. Pa3MelieHHe U 00CTy)KuBaHUue

["OCT 1770-74 Tlocyna mepHas nabopaTopHad creKisHHas., L{unuHppsi,
MEH3YPKH, KOJIOKI, MpoOKpKH. OBLIME TEXHUYECKHE YCTOBHA
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T'OCT 3117-78 Peaktupel. AMMOHMI YKCYCHOKHCNEBIA. Texuumyeckue
yCNOBUA

I'OCT 3118-77 PeaxtuBsl. Kucnora consnas. TeXHHYECKHE YCIOBUS

T'OCT 3773-72 Peaxtusrl. AMMOHWUIA XnopucTsili. TeXHIIECKHE YCIIOBHs

I'OCT 4328-77 Peaxtuskl. Harpus ruppookuce. Texuuueckue yCrnosus

'OCT 4386-89 Boaxa nurteepad. MeTOAE! ONpeieNeHHA MaccoBOM
KOHIEHTpaLHH HTOpUAOR

I'OCT 4463-76 Peaxtust. Harpuii gropuctsiif. Texuuueckue ycnoBus

I'OCT 6709-72 Bona auctrwiumspoBannast. TexHuIecKue yeaoBus

T'OCT 10652-73 Peaxtussl. Cone gusarpuesas stunenmuamus-N, N, N,
N'- TeTpaykcycHo# kucnots! 2-BonHad (TpuiioH B). TexHuueckue ycioBus

T'OCT 27384-2002 Bona. Hopmsl norpemHocTel naMepeHuit nokasaresei
COCTaBa M CBONCTB

I"OCT 29169-91 IMocyna nabopatopHas cTeknsaHHaiA. IIMnéTkM ¢ OnHOM
OTMETKOH

I'OCT 29227-91 Ilocyma naGoparopHad  cCreiiHHas.  [lunerxku
rpaxyuposaHsHsle. Yacts 1. O6mme TpeCopanus

3 IPUNIUCAHHBIE XAPAKTEPUCTUKY NNOKA3BATEJEMR
TOYHOCTHU U3MEPEHMH

Hacrosimas Merozuka obecrieddBacT MOMYUCHUE Pe3yALTaTOB M3MEPEHUM C
MoKa3aTelsiMd TOYHOCTH, HE NpERHINAIOUIMMHY 3HaYeHHH, NPHUBEICHHBIX B
Tabnuue 1. I'paHMLE! OTHOCUTENBHON NMOIPELIHOCTH M3MEpPeHuil He MPEBBHILAIOT
HOPMEI norpetHocTel, ycraHoBneHHsle TOCT 27384.

Tadmaunal-/{uanazoH uzMepeHuii, 3HaYeHUs] MoKazaTesell TOYHOCTH,
BOCNPOM3BOAHMOCTH H NIOBTOPSEMOCTA

JAuanasor Ilokazateas IToxazarenn Iokazaress TOUHOCTH
u3mepeuni, NOBTOPHEMOCTH BOCNPON3BOAUMOCTH (rpanuupt
mriam® (cTanpaprHoe (cTauzaptroe OTHOCUTENEHOR
OTKIIOHEHUE OTKJIOHEHUE NOTPEIIHOCTH NpH
MOBTOPAEMOCTH), BOCIPOH3BOAMMOCTH) P=0,95),
or, % ORr, % +8,%
IIaTeeBLIE ¥ NPHPOAHLIE BOAI
ot 0,15 no 0,75 Bka. 6 9 18
¢8.0,75 1o 7,0 Bk, 3 4,5 10
CrouHnie BOab
ot 0,15 no 1,0 Bk, 8 12 25
c8.1,0 oo 20,0 B, 3 4,5 10

MMpumeyanune—Ilokasarens TOUHOCTH UIMEpPEHWIl COOTBETCTBYET  PaCIIMPEHHOM
HEOMNpeIENICHHOCTH NpH K0d(duumenTe oxsara k = 2
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4 METOJ U3MEPEHMM

MeTon ocHOBAH Ha W3MEPCHHH TIOTEHIMANA HOHOCENEKTUBHOTO 3NEKTPOAA
U YCTaHOBJICHHM €ro 3aBUCMMOCTH OT aKTHBHOCTH (KOHUEHTpauuu) Gropua-
HOHOB.

Briok-cxema nposeneHus aHanu3a npusencHa B [punoxennu 1.

5 CPEJCTBA M3MEPEHMIA. BCIIOMOTATEJILHLIE
YCTPOMCTBA. PEAKTHBEI M MATEPHAJIBI

5.1 CpencrBa H3MepeHHWil, BcloMorareilbHoe — oGopyaoBaHMe,
JiaGopaTopHast mocyaa

5.1.1 Becel naGoparopubie ¢ MakcuManbHOM Harpyskoi 210r
BEICOKOTr0 KJiacca TouHocTH mo 'OCT P 53228.

5.1.2 TocynapcTBeHHBI! cTaHpapTHEINA oOpazen (manee I'CO) cocraea
BOOHOIO  pacTBopa (TOPHA-HOHOR C  OTHOCHTENHHON  IOrPelIHOCTHIO
aTTeCTOBAaHHOrO  3HAYEHWS [pH  JOBepUTENbHOH  BepostHocTH  P=0,95
He 6onee 1 %.

5.1.3 HoHomep, QyHKUMOHMPYIOLIKIi B PEKUME H3MEPEHH KOHLEHTpauHii
HOHOB, HanpuMep, KAHHOH - 410» unu pH-MeTp-MUUTHBOILTMETP JIIOO0r0 THIIA.

5.1.4 Konber MepHele BMecTumocTRIO 10; 50; 100; 200; 250 u 500 o
no I'OCT 1770, 2 knacc TOYHOCTH.

5.1.5 [luneTku rpaZyMpoBaHHBIE BMECTHMOCTEIO 1; 2; 5; 10 u 20 oM
no 'OCT 29227, 2 xnacc TOYHOCTH.

5.1.6Munerkn ¢ omHo#t MeTkoM BMecTHMOCTBIO 2 H 20 oM
no I'OCT 29169, 2 xnacc TOYHOCTH.

5.1.7 Onextpon MoHocenekTHBHBI ((ropunmbli), wanpumep, ¢Gupmbl
ORION, monens 94-09 SC wm «Bonsta 3000%.

5.1.8 OnexTpon cpaBHeHus XnopcepeOpsaHsiil, Hanpumep, pupmMei ORION
mozens 900100 wmu OBJI-1M3.1.

5.1.9 Memanka MarHuTHas 1060 Moaenu.

5.1.10 CTaxaHb! [TACTHKOBBIE BMECTUMOCTHIO 50 CM’.

5.1.11 DNakoHBI NOMMATHIEHOBHIE BMECTUMOCTEIO 250 oM’ 1 500 cM’.

5.1.12 XonomunsHuk GeIToBOM JHOOOrO THMa, ofecreyuBaoLuii XpaHeHHe
npob npu Temneparype or 2 °C no 10 °C.

JlormyckaeTcss HCIONB30BAHUE CPEACTB U3MEPEHHMsA, BCMOMOrAaTENBHOTO
obopynoBaHusa, nabopaTOpPHON MOCYAbl C AHANOTMYHBIMH WIH JIyYLIMMH
METPONIOrHYCCKMMM Y TEXHHYECKMMH XapaKTepPHCTUKAMH.

5.2. PeakTHBBI U MaTepHAIBI

5.2.1 AMMOHHUI yKCYCHOKMCHBIH, 4.1.a., o TOCT 3117.
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5.2.2 AMMOHuM# XJI0pUCThIH, X.4., o I'OCT 3773.

5.2.3 bymara WHIMKaTOpHas YHUBEpCAIbHAs, TO3BOJIAIOLIAN u3mepsTs pH B
auanaszoHe ot 1 no 12 en. pH ¢ warom 1 ex. pH no TY 2642-008-11764404-99
i no TV 6-09-1181-76.

5.2.4 Boma muctwinupoBanHas no 'OCT 6709 wiu i naGopaTopHOro
anamu3a no 'OCT P 52501 (2-oit crenenu YUCTOTH).

5.2.5 Kucnora consnas, x.4. mo 'OCT 3118.

5.2.6 Harpus ruppookucs, u4.a.a. mo F'OCT 4328.

5.2.7 Harpuit ¢ropuctsiii, y.a.a. mo FOCT 4463.

5.2.8 Drunexmmamun-N,N,N’ ,N’-reTpaykcycHOl KUCIOTH JWHATpHEBas
cons, 2-BoaHad (Tpunon B) mo 'OCT 10652.

JomnyckaeTcs uCrons30BaH1e PEakTUBOB Gonee BRICOKONM Keanupukanmu, a
TaKKE MaTEpUANIOB C aHAJIOTHYHBIMH HIIH JTYYIIMMH XapaKTepHCTHKaMH.

6 YCJOBHUSsI BE3OIIACHOI'O NPOBEJEHHUS PABOT

6.1 Ilps BBUIONHEHUW aHANMM30B HeoOXOAUMO cobmiogaTh TPEOOBaHUA
TeXHUKM Ge3onacHoCTH npu paboTe C XHUMMYECKHMHM pEakTHBaMH IO
I'OCT 12.1.007.

6.2Ilpu pabote c obopymoBaHueM HeoOXOAUMO CcOOMIONAaTH INpaBHIA
anekTpobesonacsocty mo I'OCT P 12.1.019.

6.3 Obyuenue pabGortalomux 6e30MaCHOCTH Tpyda MAODKHO OBITH
opranu3oBaHo B coorsercTBuM ¢ ['OCT P 12.0.004.

6.4 Tomeulenne nabopaTopun JOMKHO COOTBETCTBOBAaTh TpPEOOBAHUAM
noxaproit 6ezonacHocty no F'OCT 12.1.004 u uMeTh cpeacTBa NOXapOTYILEHHS
o 'OCT 12.4.009.

7 TPEBOBAHUS K KBAJIH®HUKALIMA OIIEPATOPA

BrimondeHue u3MepeHuit  MOXET NPOM3BONUTL  XMMMK-aHANUTUK,
BJAMIEIOMIMIA TEXHUKON MOTEHUMOMETPHYECKOro aHanU3a M M3yYMBLIMHA NpaBuia
3KCIUTYaTaMH HCTIONB3YEMOro 000pyNOBaHuA.

8 YCJIOBUS BLINIOJIHEHWA U3MEPEHMI

Tpu BRINOHEHMH M3MEPEHHUH B NaBOPaTOPHK HOJDKHEI GBITH COOIIOAEHBI
CleyIoLue YCAOBUA:

TEMMEpPaTypa BO3yXa 0T 20 °C 1028 °C
OTHOCHTENBHAA BIAKHOCTL BO3YXa ue Gonee 80 % npu 25 °C
HANpsOHKEHHE B CETH (220 +22) B.
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9 OTBOP U XPAHEHHE NIPOB

9.1 Ot6op npod ocywectBnaoT B cootsercreuu ¢ TOCT P 51592 u
"OCT P 51593. Ot6op npob BoabI OCYLIECTBIAIOT BO (IaKOHBI U3 MOJUMEPHOTO
MaTepuana (3a McKIodeHHeM nonudropaTwieHosoro). OGbéM orOupaemoii
npo6sl NOKeH GbITh He MeHee 100 cm’.

9.2 MakcuManbHO peKoMeHIyeMblt cpok XpaHeHus npobel 30 cyTok mpw
TeMneparype He Boute 28 °C.

9.3 Tlpu otGope mpo6 cocraBiseTcs COMPOBOAMTENLHBIH MOKYMEHT NO
YTBEPHACHHON (POpME, B KOTOPOM YKa3bIBAaETCA:

- LUEJb aHAIN3a,

- MECTo, AaTa, Bpems 0TOopa;

- mudp npobsr;

- NOJDKHOCTB, aMIIHA COTPYAHMKA, OTOMpalomero npofy.

10 IOATOTOBKA K BBINNOJHEHMIO U3MEPEHHI
10.1 IToaroroska npudopa

Moaroroeky wuoHoMepa wunu pH-meTpa-MwumBONETMETPa Kk paGoTe
MPOBOAAT B COOTBETCTBHMH ¢ paboyell MHCTpYKIMel MO 3KCILTyaTaliul pudopa.

10.2 llpurorosieHue pacTBOpoB

10.2.1 Ilpuzomoenenue  6ygpepnozo pacmeopa (BPOHC - Bygep
Pezynupoexu Obweit Honnoii Cunot)

B MepHyio konGy BMeCTMMOCTBIO 500 cM® moMemaior (375 £ O,)r
xjiopucroro aMmmonus, (1,25 +0,01) r YKCYCHOKHCIIOrO aMMOHH U (150+0,)r
Tpunona B. Comu pacrsopstor B 400 €M’ QUCTWLIMPOBAHHOM BOXBI M JOBOIAT
06B&M pactBOpa BomO# 10 MeTkH. CpOK XpaHEHHs pacTBopa—3 Mecsua mnpu
KOMHaTHOI TeMnepatype.

10.2.2 Hpuzomoenenue 2padyupoéounbix pacmeopoe

10.2.2.1 llpu pabome na wuoHoMepe, QYHKYuUOHUDYIOWEM 6 pexcume
UBMEPeHUA KOHYEHMPAayuu

M3 I"CO rotoBaT rpagyMpoOBOYHBIN PaCTBOpP C MacCOBOH KOHLEHTpaumei
dropunos 20 mr/am’. Jlanee W3  IPUrOTORIEHHOTO pacTeopa  ITyTEM
MOC/IENOBATENEHEIX pa3baBieHuil roTOBAT TIPaXyMPOBOYHBIE pPacTBOpHl C
MACCOBBIMM KOHUEHTpauuaMu ¢ropunos 2,0 u 0,15 mr/am’. Cpok XpaseHus
pactBopa ¢  KoHueHTpaumeit 0,15 mr/am’ — 1 Mecsn 0p¥  KOMHATHOH



TTH)X @ 14.1:2:4.270-2012

TeMrepaType, PACTBOPOB ¢ KOHueHTpauuamu 2,0 u 20,0 Mr/am’® — 3 mecaua npu
KOMHATHO#M Temreparype.

10.2.2.2 IIpu pabome na pH-mempe-munnugonbmmempe

W3 I'CO roToBsT OCHOBHOW I'pagyUpOBOYHBIA pacTBOp C MaccCOBOH
KoHueHTpauuel ¢ropumos 190 mr/aM’. [anee u3 OCHOBHOIO pacTBOpa IyTeM
nocnenoBaTeNbHbIX pasbasienuil B 10 pa3 roTosT rpaXyMpoBOYHBIE PaCTBODH! C
MACCOBBIMH KOHUEHTpanuamMu ¢ropuaos 19; 1,9 u 0,19 Mr/m’. Cpox xpaHeHuA
pactBopa ¢ KoHUeHTpamme#t 0,19 wmr/aMm® ~ 1 mecan np¥  KOMHAaTHOM
TeMIIEpaType, PaCTBOPOB ¢ KoHueHTpaumamu 1,9 u 19,0 mr/aM® — 3 mecaua npu
KOMHAaTHOM Temnepartype.

[MTpumeuanue—JlomyckaeTcs MPUTOTOBNEHHWE OCHOBHOTO  [PaXyHPOBOYHOTO
pacreopa (c MaccoBo# KoHuenTpaumed dropun woma 190 mr/am’) w3 dropuma marpus,
BHICYMIEHHOTO MpeasapuTensHo npu (105 £ 2) °C a0 nocTosHHOR Macchl. JUIs 3TOT0 HABECKY
(0,4199 = 0,0005) r ¢TOPHCTOro HATPHs PAacTBOPAIOT B 1000 cM® JMCTHLTMPOBAHHON BOJEL.

10.2.3 Ilpuzomoenenue  pacmeopa 2zudpoKcuda HAMpus MONAPHOU
xonyenmpayuu 0,05 mons/om’®

B mepHOii Kkonfe BMECTHMOCTHIO 500 cM’ B HEGONBIIOM KONMYECTBE
JUCTHJUTHPOBaHHOM Boakl pacteopsoT (1,00 + 0,01) r NaOH. O6séM pacteopa
JOBOAAT BOXOH JO MeTKH. PacTBOp XpaHAT B monmsTHIeHOBOM drakoHe. Cpok
XpaHeHUs — 6 MecAUEB IpM KOMHATHOM TeMIeparype.

10.2.4 Ilpuzomoenenue  pacmeopa  CONAHOU  KUCAOMbI  MOAAPHOU
Konyexmpayuu 1 Monu/om’

B mepHolt ko6e BMECTHMOCTHIO 500 cM’ K HEGONBIIOMY KOJM9IECTBY
JAMCTHUTMPOBAHHON BOJBI OCTOPOXHO IPH IlepeMeIMBaHUY NpubaBsior 42,5 oM’
KOHLIEHTpUpPOBaHHOM comsHOM KkucioTel. OGBEM pacTBOpa AOBOAAT BOJOH JO
meTki. Cpok XpaHeHHs pacTBopa — 6 MecALIEB P KOMHATHOM TEMIIEpaType.

10.3 YcranoBaeHue rpaaynpoBo4HOii XapaKTepHCTHKH

paxyupoBOYHYIO XapaKTEPUCTHKY YCTaHABIMBAIOT KakKIBle 3 Mecaua, a
Taloke NPY CMEHe NapTu¥ JmoGOro M3 pPeakTMBOB M IOCHE PEMOHTa
NOTEHLMOMETpa.

10.3.1 IIpu pabome Ha uownomepe, GyHKyuOHUpYIOWEM 8 pedicume
UIMEPEHUA KOHYCHMPAYUL

Jlns  yCTaHOBNEHHMA TIpaXyMpOBOYHOM XapaKTEpPUCTMKH B IUTaCTHUKOBBIE -
CTakaH4YMKH NUNeTKoi HanuBaloT mo 20 M rpagyMpOBOYHBIX pacTBOPOB,
npuroToBiaeHHex 1o 10.2.2.1, mobGasnstor mo 2 mi OydepHOro pacTBopa,
OMyCKAlOT OJJIEKTPOA B pacTBOpP C HAWMEHBIIHM COJEpKaHUEM (TOPUIOB.
[lepemernBas pacTBOp C NOMOLILIO MarHUTHOM MeIUANKH, 0OMBAIOTCS yAANCHHA
Ny3bIPEKOB BO3/yXa C TOPLEBOH MOBEPXHOCTH AMEKTPOLA, M TOCIIE BBIXCPKKH 1-2
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MHHYTbI U3MEPAIOT 3HAYECHHUEC noTreHuuana. I/I3MepeHHe npoBOIAT
nocneaoBaTe/IibHO B KKIOM pacTBOpE.

[panyHpOBOYHYIO XapaKTEpUCTHKY 3aMUChIBAIOT B NaMATh npuGopa B
COOTBETCTBUM C UHCTPYKLMe(! 10 ero 3KCIUTyaTalHH.

3HaueHne KPyTU3HbI 1eKTPOAHOR PyHKIMH HO/DKHO 6BITH (58 + 2) MB.
10.3.2 Hpu pabome na pH-mempe-sunrusonsmmempe

Jina ycraHOBNIGHHA TpagyMPOBOHHONH XapaKTEPHCTHKH, B ILIACTUKOBEIE
CTakaHYuK{ HanuBaioT mo 20 Mn pacTtBOpoB mpuroToBneHHsx no 10222, B
Kaxbil crakanyuk xo6arisior no 2 mn 6ydepHoro pactaopa. [locnexosarensHo,
HauuHad C pacTBopa € HauMeHbIuell KOHLEHTpalMH (TOPHXOB, H3MEPSIOT
3HaYeHHe PaBHOBECHOrO MOTEHNMANa KDKIAOro PacTBOpa Tak ke, Kak ONUCaHO B
10.3.1. ITo mOMydYEeHHBIM pe3yNAsTATaM CTPOST IpPAaXyMpOBO4YHBIE rpadux B
KOOpAMHATAaX: 3HayeHWe noreHuuana, MmB — pF (oTpHuarensHeit sorapudm
KOHUEeHTpauuy ¢ropun-uoHos,-1g[F], Mons/am’).

10.4 KoxuTpons cTabHILHOCTH rPAAYMPOBOYHON XaPAKT ePUCTHKH

Koutpons craGunsHOCTH IPaSyMpOBOYHOM XapaKTEPUCTHKU MPOBOAAT MO
OJHOMY TIpaJyUpOBOHYHOMY pacTBOpPY Mepel BHUIONHEHHMEM CEpUM aHANH30B.
['pamyupoBOYHYI0 XapaKTEPHCTHKY CHHTAIOT CTaGHIBHOM B Ciiydae, €CiM
OJy4eHHOE 3HaYeHUE KOHIEHTPaLlUy rPaXyMpOBOYHOIO PacTBOpa OTIIMYAECTCA OT
aTTECTOBAHHOIO 3HaueHMs He Gonee gem Ha 10 %.

Ecnu ycnoBue cTaOWIBHOCTH rpagyMpOBOYHOM XapaKTepUCTHKH He
BBINONHAETCA 11 OJHOrO IPagyMPOBOYHOrO PACTBOPA, HEOOXOAMMO BHINONHUTH
MOBTOPHOE H3MEPEeHHE U 3TOTO IPalyHpPOBOYHOIO pacTBOpa.

Ecnu  moBTOpHO ~ KOHTpONMs  CTaOWIBHOCTH  FpamxyMpoBOYHOM
XapaKTEPUCTUKH HACT HEYROBJICTBOPHTENBHBIN pe3yNsTaT, TO BBIACHAIOT H
YCTPaHAIOT NPUYMHBI HECTaOWJIBHOCTH M CTPOAT HOBHI IpagyUpOBOYHBIH
rpadux.

11 BBIIOJJHEHUE U3MEPEHUI

20 cM’ aHanM3MpyeMoii- NPOGH* MOMEMIAIT B MNACTHKOBBIA CTAKAHUHMK,
nobaemsior 2 e’ GydepHOro pacTBopa, OMYCKAIOT EKTPOA B AHANHIMPYEMELH
pacTBop NpH MepeMeUIMBAHHM, JOOMBAACH YHANCHUS NMy3LIPEKOB BO3XyXa C
TOpUEBOH  TOBEPXHOCTH  JnekTpoja. UYepes 1-—2 MUHYTH  H3MEpSIOT
KOHUEHTpauuio  (TOPUIOB B MI/AM® npu paboTe HA  HOHOMEpE,
(QYHKUMOHUDYIOIEM B pEXHME M3MEpeHud KOHUEHTPaluW, WIH 3HAYCHHE
PaBHOBECHOrC MOTeHUMana 8 MB npu pabore Ha pH-merpe-mwuusonsT™erpe. B
nocieHeM ClTyyae 1o rpagyupoBouHoMy rpaduky Haxonst pF.

*Ecnu pH ananusupyemoii npobet menvwe 4,00 ed. pH unu 6onvwe
9,00 ed. pH, mo npo6y npedsapumensHo Hellmpanusyiom pacmeopom 2uOpoKcuoa
nampus (10.2.3) uru pacmeopom consanoii xkucnomer (10.2.4) 0o 4 — 7 ed. pH,
KoHmponupys 3nauernue pH ¢ nomowbio unduxamoproi bymazu unu pH mempa.

7
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12 OBPABOTKA PE3YJILTATOB U3MEPEHUI

ITo nomyuyeHHoMmy 3HaueHuto pF (ecnum uaMepeHue nposoawiu Ha pH-
MeTpe-MUJUTHBONETMETPE) MEPECHUTHIBAT KOHUEHTPAUMIO GTOPUIOE B Mr/aM’ ¢
nomolusto Tabnuusl B [Tpunoxennu 2.

Ecny npoby pa36aBnsid, TO MpY BBIMHCIEHUM PE3yIbTATOB H3MEPECHMIH
KOHUeHTpauuyd ¢TopumoB B aHanu3upyemoil npoGe BOABI  YHUHTHIBAIOT
pasbaerneHue:

X < XV
Vs
roe:
X — KOHueHTpauys GTOPHA-HOHOB B aHATM3UPYeMO# pobe, Mr/am®
Xg — KOHUEeHTpauus  QTopum-vwoHOB, B  pasbaenesHo#f  npobe
(M3MepenHas WM HalilleHHas 1o rPaTyHpOBOUHOMY rpaduiy), Mr/am’;
V, — 06®&M npobei, B3ATHIA [UTH aHaNK3a, oM’
Vi — 061EM Konbut mnst pasGassenus, oM.

13 O®OPMJIEHHE PE3YJIbBTATOB U3SMEPEHMS

Peaynb'ram KOJIMYECTBEHHON0 aHaimu3a B MpOTOKOJIaX aHaIN30B
MpencTaBasioT B BUOE:

X £ A, mr/am’, P=0,95,

rae
A=8 x 0,01x Xp — 3HaueHNE XaPAKTEPUCTUKH NOTPELIHOCTH, MI/IM';
8 — 3HavyeHue noka3arens TOYHOCTH, % (Tabnuua 1).

Pesyneratel M3mepeHnit KOHUEHTpalMy (TOPUA-MOHOB NP 3aHECEHHH B
NPOTOKOJI aHANK3a OKPYTJIAIOT C TOYHOCTHIO:

npu copepxanuu or 0,15 o 10 /e — 0,01 mr/am’
TIpM coniepranuH ceuire 10 mr/mv’ — 0,1 Mr/am®
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14 OLEHKA NPMEMJEMOCTH PE3YJIbTATOB U3MEPEHUM

14.1 Ipu nosmyveHuu ABYX pe3ynsTaToB u3mepenuit (X;, X;) B ycjaoBHAX
NOBTOPseMOCTH  (CXONMMOCTH) OCYMIECTBISMIOT NPOBEPKY NpHEMIEMOCTH
pe3ynbTaToB B COOTBETCTBHH C Tpeboranuamu 'OCT P UCO 5725-6 (pasaen S).

PesyneTaT uamMepeHuii CYUTAIOT NIPUEMIIEMBIM TIPH BBHITIONIHEHHH YCIIOBHA:
-X
200P('—--3l <r
X, +X,

3HayeHHs npeaenos MOBTOpsieMocTH () MpUBEEHH! B TabnuLe 2.

14.2 lpy nomydeHWH pe3y/IETaTOB M3MEPEHHH B JABYX J1abopaTopusx
(Xes1, Xoas2) NPOBOIAT MPOBEPKY IPUEMIEMOCTH DE3YNBTATOR W3MEPEHUH B
cootercteuu ¢ Tpebosanmimu FOCT P UCO 5725-6 (pasaen 5).

Pcaynb'ra‘r H3MepeHHﬁ CYHTAIOT NPUEMIIEMBIM ITPU BEIMOSIHCHUH YCNOBUA:

200 2=t ‘Xm

<R
Xt + X

3HaveHus npenenos socnpoussomumocty (R) npuseneHs! B Tabnuue 2.

T a6xauua2-—lpenens TMOBTOPAEMOCTH H BOCIIPOM3BOAUMOCTH
Pe3yNbTATOB H3MepeHunit

Mpenes nopTopaemocty | Ilpeses BOCHPOUIBOAMMOCTH
Auanason Awcpenutl, (npn 1=2 u P=0,95), (npu n=2 u P=0,95),
r,% R, %

IuTneBbie ¥ NPUPOAHBIE BOABI

ot 0,15 no 0,75 sxn. 17 25

ot 0,75 mo 7,0 sxn 8 13
Crounnie Boab!

ot 0,15 no 1,0 Bkn. 22 34

ot 1,0 0 20,0 Bx1. 8 13
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15 KOHTPOJIb TOYHOCTHU PE3YJIbTATOB U3MEPEHH

15.1 [lpy perynspHOM BBINOJIHEHMM aHaNM30B npo6 N0 HacTosuied
METONMKE PEKOMEHIYETCS NPOBOAMTH KOHTPOJAb CTabMIBHOCTH Pe3yJBTaToOB
H3MCpCHMﬁ myTeM KOHTpONA CPECAHEKBAIpPATHYECKOrO OTKJIOHCHMA
fIOBTOPAEMOCTH, CPENHEKBANPATHIECKOrO OTKIOHEHHA BHYTpWI1aGopaTopHO#
NpeUM3UOHHOCTH M NOTPEWIHOCTH B COOTBETCTBHM C pPEKOMEHOALMAMH
'OCTPHUCO 5725 (uacte 6). OOpasey mIA KOHTpONsS TIOTOBAT C
ucnonszosaHueM ['CO  wWiM  BelIECTBA  rapaHTHPOBaHHON  YHCTOTH M
JUCTWUIMPOBAHHOM BOALL. I[IepHOAMYHOCTE KOHTPONA PperjIaMEHTHPYIOT BO
BHYTPEHHHX JIOKyMEHTaX JJabopaTopHu.

15.2 OnepatvBHBIli  KOHTpONbL TOYHOCTM pE3YNLTAaTOB  H3MeEpeHui
PEKOMEHJIYETCS MPOBOAMTE € Kawaol cepueif npob, ecld aHaNu3 MO METOINMKE
BHINOMHAETCSA 3MU3OAMYECKH, & TAlOKe NPHU BO3HMKHOBEHHWM HEOOXOMMMOCTH
MOATBEPKAEHMS PE3YJILTATOB HM3MEPEHUH OTAEABHBIX MNpo6 (mpH NOMydYeHUH

HECTaHNapTHOrO pe3yJisTaTa M3MepeHHuM, pesynbTata, npessimatomero [1IK
M TJL).

B kadectBe 06pa3suoB Uil KOHTPONS MCHOAB3YIOT CHELMANBHO
[IPUrOTOBJIEHHbIE PaCTBOPHI B AUCTWLIHPOBAHHON BOJe C Hcnoak3oBannem ['CO
COCTaBa BOAHONO pacTBOpa ¢ropuaos wiM ¢Topuna HaTpus, rapaHTHPOBAHHOM
YUCTOTHI.

OnepatvBHbBIl KOHTPONb NPOLEAYPE!l HK3MEPEHUH NPOBOASAT IyTEM
CpaBHEHHs pe3y/bTaTa OTAENLHO B3STOM KOHTpoMikHOW mpouexypst (K,) ¢
HopmaTuBoM Koutpous (K).

PesynbTar KOHTpOsBHO#M npouenype! K, paccunThiBatoT 1o ¢opmyne
K, =[x-d,

rne X — pesyanTaT KOHTPOJILHOTO M3MEPEHHs MAacCOBOW KOHLEHTpaLUH
onpenensaeMoro KOMIOHEHTa B 0Gpaswe [t KOHTPONs;

C — aTTecTOBaHHOE 3HAYEHHUE ONpE/ENIeMOro KOMIIOHEHTa B 06pasie
JIst KOHTPOJA.

Hopmatue kostpons K paccuutsiBaroT 1o gopmyne
K=A,,

rae A, ~XapakTepucTHka MNOrPEHOCTH  aATTECTOBAHHOTO  3HAYeHUs
ONpenensiemMoro KOMMOHEHTa B ofpasue MUl KOHTPOJN, YCTAHOBJEHHAas B
nabopaToOpUy NPH Peau3allky METOIMKH, MI/IM .

10
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I[Ipumevanune—Ha nepsom 31ane NpPOBENEHHA KOHTPOIA MOCHE BHEAPEHUS
METOAMKM pmomyckaerc cuvtate A, =084A, rae A-npunucaHHad XapakTepuCTHKa
NOTPEIIHOCTH METOAHKH, KOTOPYIO PacCUHTHIBAIOT [0 dopmyre

A=001xCx38
3Hayenus nokasaresns TouHoctH (8, %) npuBencHs! B Tabnuue 1.

KauecTBO KOHTPONbHO! NpoLedypsl IPU3HAIOT YAOBIETBOPHTEIILHEIM NIPH
BBINOJIHEHUM YCIOBHA:

K <K

[py HEBBIMONHEHHH YCMOBHA KOHTPOJIbL MOBTOPAIOT. [IpM MOBTOPHOM
HEBLIMONHEHWH  YCNOBUS  BBUCHSIOT  MNpPHYMHBI,  NPUBOAAIME K
HEy/OBJIETBOPUTENBHBIM Pe3yIbTaTaM.

11
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NPUJIOXKEHHUE 1

BJOK-CXEMA IIPOBEJEHUA AHAJIU3A ITPH ONIPEJAEJIEHUH
OTOPUJAOB IOTEHLIHOMETPUYECKUM METOAOM
C @TOPUA-CEJIEKTHBHBIM JJIEKTPOJIOM

[Toarotosxa noromepa 0 nl Epor)% : :(;Hmann lmn nyxa
H- a) k pab
(pH-metpa) k paGore (nosenenue pH npu
Heo6XoanumMocTH)
A 4
INoaroToska
BCIIOMOTATENBHOMO U
M3MEPHUTENBHOTO !
3NEKTPO/IOB
Ot6op anmKeoOTH!
npo6snt (20 CMS) ans
IMpurotosnenve aHanu3a
rpaxynpOBOHHBIX
pacTBOpOB
4 Y
YcTaHosnenue uau Jo0asnenue
nposepka 6ydepHoro pacteopa
cTabunbpHOCTH BPOUC,
rpafyupoBOHHON nepeMeLiMBaHue
XapaKTePHCTHKH

IlposeneHue
M3IMEpeHUs

3z

O6pabotka
pC3yNbTATOB aHANU3A

12
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MNPUJIOXEHHE 2
(obs3aTeNIbHOE)

Ta6auua nepecuera pF 8 mr/am® gpropunos*

Pf mr/am’ Pf mr/am® Pf mr/am’ Pf mr/am® Pf mr/am’
5,28 0,10 4,74 0,35 430 0,95 3,86 2,62 3,42 722
5,24 0,11 4,72 0,36 428 1,00 3,84 2,76 340 7,56
5,20 0,12 4,70 0,38 4,26 1,05 3,82 2,87 3,38 7,92
5,16 0,13 4,68 0,40 4,24 1,09 3,80 2,9 3,36 830
5,13 0,14 4,66 0,42 422 1,15 3,78 3,15 3,34 8,68
5,10 0,15 4,64 0,44 4,20 1,20 3,76 3,31 3,32 9,10
5,07 0,16 4,62 0,46 4,18 1,26 3,74 3,46 3,30 9,52
5,04 0,17 4,60 0,48 4,16 1,31 3,72 3,63 3,28 9,975
5,02 0,18 4,58 0,50 4,14 1,38 3,70 3,80 3,26 10,45
5,00 0,19 4,56 0,52 4,12 1,44 3,68 397 324 10,93
498 0,20 4,54 0,55 4,10 1,51 3,66 4,16 3,22 11,46
4,96 0,21 4,52 0,57 4,08 1,58 3,64 435 320 11,99
4,94 0,22 4,50 0,60 4,06 1,65 3,62 4,56 3,18 12,56
492 0,23 4,48 0,63 4,04 1,73 3,60 4,77 3,16 13,15
4,90 0,24 4,46 0,66 4,02 1,81 3,58 499 3,14 13,78
4,88 0,25 4,44 0,69 4,00 1,90 3,56 523 3,12 14,42
4,86 0,26 4,42 0,72 3,98 2,00 3,54 5,47 3,10 15,09
4,84 0,27 4,40 0,76 3,96 2,09 3,52 5,74 3,08 15,81
4,82 0,28 438 0,79 3,94 2,19 3,50 6,00 3,06 16,55
4,80 0,29 4,36 0,83 3,92 2,28 3,48 6,29 3,04 17,33
4,78 0,32 434 0,87 3,90 2,39 3,46 6,59 3,02 18,15
4,76 0,33 4,32 0,92 3,88 2,50 3,44 6,89 3,00 19,00

*I'OCT 4386-89
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PHUIOXEHUE

& ceuaerenscry Ne 007/01.00301-2010/2012 06 aTrecraman
METORNKN U3MePeHsii MacCOBLIX KoBnenTpanuii TOPHA-MOHOB B DHTHEBHLIX, NPUPORHBIX 1

Jimer 1 u3 1

CTOYHLIX BOAAX HOTeHIHOMETPHUYECCKHM METOAOM

Tabnuual-Ananazon nimepennil, 3naveAns nokasaTenel TOYHOCTH, BOCHPOR3IBOAHMOCTH H

DOBTOPRECMOCTH
Jluanazon Toxasarens IToxazarem Tloxasarens TOIHOCTH
H3MEpenui, MTOBTOPAEMOCTH BOCTIPOUIBOMOCTH (rpagmans
M/, (cTaEAapTHOE OTKIIOHE- (cTagnapTHOE OTHOCHTCIEHOH
HUE NOBTOPAEMOCTH), PTRIOHEHHE NOrpetiHOCTH PR
or, % BOCHPOA3BOXHMOCTH) P=0,95),
or, % +8,%
TlaTEeBkIE M NPAPOAHEIC BOLL
ot 0,15 no 0,75 sxn. 6 9 18
¢8.0,75 xo 7,0 BiiL. 3 45 10
Crounaxie BOAb
ot 0,15 no 1,0 Brm 8 12 25
¢B.1,0 A0 20,0 BROL 3 45 10

JICHHOCTY

IlIpuMeyanne—[loxasaTels TOYHOCTH W3MEPSHHH COOTBETCTBYET PACIIMPEHHON Heopeae-

Tat6 nuna2 - Ipenenst MOBTOPAEMOCTH ¥ BOCHPOA3BOMMMOCTH PE3YNSTATOB MIMEPEHHH

IIpeaen nOBTOPIEMOCTH ITpenen BOCTIPOM3IBOMMOCTH

Jinanason wavepemyit, mr/am’ | (upu n=2 u P=0,95), (opu n=2 & P=0,95),
1, % R, %

Tursesrle B NPUPOJANEIE BOABE
o1 0,15 o 0,75 exuL. 17 25
or 0,75 no 7,0 Bxn 8 13

CTOoqHBIC BOARI

o1 0,15 mo 1,0 sk, 22 34
ot 1,0 o 20,0 B, 8 13
Havamsruk otnena GBY «DILAO» "
Skenepr-merporior (Cepraguxar Ne RUM 02.33.00389, " %00, or T.H. [Momosa
Aata pavn: 24.11.2009 1.) WA
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