OELQEPAITBHOE ATEHTCTBO 10 O6PA30BAHMIO
rOCYQAPCTBEHHOE OEPA30BATE/THOE YYPEXQEHHE BLICUENQ MPO®ECCHOHAIbHOIO OBPA30BAHMUA

«TOMCKMUY NMONUTEXHUYECKUNA YHUBEPCUTET»

AKKPEOQUTOBAHHAST METPOJIOrMYECKASI CITYXBA Ty
(ammecmam 06 akxpedumayuu Ne POCC RU 01.00143-08 om 22.02.08)

000 «CHB-CTPHM»

MY 08-47/213
(no peecmpy akkpedumosarHol Memponozudyeckol cryx6el TITY)
BOfjbl TEXHO/NTIOMMYECKHE TEIN/IOBbIX SJIEKTPOCTAHLMA.

METO/ZUKA BbIINOMIHEHUS U3MEPEHWA MACCOBOM
KOHUEHTPALNW HATPHS] MTOTEHLIMOME TPUYECKUM METO4OM

(UsmeHeHHan pepakums, Mam. Ne 1)

Pezucmpayuonsbiii k00 no PedepansHomy peecmpy MemoOduK ebINOMHEHUSst usMepeHul,
NPUMEHAeMbIX 8 cchepax pacnpocmpaHeHus
20cyGapCmeeHH020 MeMPOIoaUHecKo20 KOHMPOAs U Had3opa

®F.1.31.2009.05711

Tomck 2008
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000 «Cu6-CTPUM>»

«YTBEPXXOAIO»

Lupektop 000 «Cub-CTPUM»
B.B. MowkuH

15 neka6pa 2008 r.

MYy 08-47/213
(no peecmpy akkpedumosaHHol memposoaudeckol cnyx6e! TI1Y)
BO/Ab! TEXHOJIOrMYECKUE TEMNOBbIX 3NIEKTPOCTAHLIMNA.

METOANKA BLITNOMIHEHNST U3MEPEHUA MACCOBO#
KOHLEHTPALIUN HATPHUA NOTEHUNOMETPUYECKM METO4OM

(VismenenHan pepakuus, Mam. Ne 1)



CBEOEHWA O PASPABOTKE

PA3PABOTAHA
UeHTtpaneHoit xumcnyx6oin OAO «MocaHepro»

r. Mocksa, bonorhas Hab., a.15,
Ten (495) 957-25-29

OTtnenom «Ynpasneuus BO/JONOATOTOBKY, CaHUTAPHO-3KONOMMYECKoro

aHanutu4eckoro koHTpona» OAO «Enucelickas TIK (TMK-13)»
660021, r. KpacHospck, yn. borpana, 144a

000 «Cu6~-CTPUM»

634055, r. Tomck, yn. Koponesa, 6-41
men/epakc (3822) 49-31-74

e-mail: sibstream@mail.ru

CBEJJEHUA Ob ATTECTAL{UK

ATTECTOBAHA akkpeauTOBaHHOK METPOSIOrMYECKO cryx6oii
TOMCKOro NONMUTEXHUYECKOTO YHUBEPCUTETA,

attectar 06 akkpeauTauun Ne POCC RU 01.00143-08 or 22.02.2008
634050, r. Tomck, np. Jlenunna, 30, men/gaxc:

(3822) 41-67-29
e-mail: metrolog@tpu.ru

CBupeTenscTBo 06 aTrecTaumn MeToaukn namepenuin MY 08-47/213,

8bidaHo 5 Oexabps 2008 e.
634050, r. Tomck, np. NleHuna, 30, men/gakc: (3822) 41-67-29
Mpopekrop no HPuM TIY Bnacos B.A.

CBEAEHWA O PEFTUCTPALIMA
PeructpauvoHHbiii Homep B PefiepanbHom peecTpe METOAVK U3MEPEHU
®P.1.31.2009.05711

Usmenennas pedakyus, Namerenue Ne 1


https://www.mosexp.ru#  
https://www.mosexp.ru#

SEAEPANBHOE ATEHCTBO IO OBPAIOBAHHIO
NOCYAAPCTBEHHOE OBPAIOBATENGLHOE YYPEXXAEHHME BHICIIETO MIPOGECCHOHANBLHONO OBPAZOBAHHA

«TOMCKHH NOIKHTEXHHYECKMH YHMBEPCHTET»

AKKPEAMTOBAHHAS METPOJIOTHYECKAS CAYXBA TNY
(Arrectar 06 axxpemmawn e POCC RU 01.00143-08 or 22.02.08)

CBMIETEARCTBO OF ATTECTAIIMM MBH
208-47/1213

MeTosREKE BLNOAHCHER IIMCPCHEN MaccOBOl KOHUCHTPAUMH HATPHA DOTCHUHOMCTPHHCCKHM
MeTonoM, paspeGoranuan 8 OAO «Mociuepron, OAO «Eumcefickas TTK «TTK-13)» 8 O00 «Cu6-
CTPHM» pernamerTuposannas 3 MY 08-47/213 (nmo peecrpy axxpemsmosannoll merponornueckol
cnyxGii ToMCKOTO NOAUTCXHAMCCROTO YHERCPCHTCTA)
BOAB TEXHOJIOIMYECKHE TEILIOBEIX 3NEKTPOCTAHLMA.

METOAMKA BLITIOJIHEHHMA M3MEPEHMIX MACCOBOM KOHITEHTPAITHH HATPHA
TMOTEHITHOMETPHYECKMM METOAOM

arrecTosana B coorsercyssn ¢ FOCT P 8.563 ('OCT 8.010)

ATrecTauya oOCymeCTRACHA NO PE3Y/LTATEM TCOPETHYECKONO U IXCIEPHMEHTANLHONO Kecnenosauus MBH.
B pesynsrare arrecraums MBH ycranoracso, wTo asHnas MBH cooTBETCTRYCT DpemnaBnseMbid K Hell
MeTpoNorwieckMM TpeSoBamusM ¥ olnanseT CACAYIOMMMH  OCHOBHAIMH  MCTPONOTHYCCKHMH
XBPAKTEPACTHKAMH:

1 Auanasoli waMepenuii, OTHOCHTELHEE 3HAYCHUA NOKA3ATENCH NOBTOPACMOCTH, BOCUPOM3BOAMMOCTH K

TOMHOCTH MCTOAMKH NpK aosepuTensnol scpoarrocts P=0,.95

JIMaNasoH K3MEpACMBbIX Toxeaarens TNokasarenn Tloxasarens TOYHOCTH
KORDeHTpaunf HaTpus, MOBTOPREMOCTH BOCHPOM3BOAHMOCTH (rparuID:, B KOTOPBIX
/e’ (cpenmexsanpa- | (CPEHCKBAIPATHHECKOS | HAXOAHTCA MOTPEMHOCTL
THYECKOC OTKIOHCHEE MCTONHKH)
OTKIIOHEHHE BOCIPOM3BOARMOCTH), 5, %
NOBTOPAENOCTH), og, %
o, %
Or 0,0007 no 2300 sxmos. 5 1 24

2. [Inanasosil HIMCPCHMIL, 3HANCHIA NPEXLNOB NOBTOPACMOCTH H BOCTIDOHIBOAHMOCTR NpH
nosepuTeasRoi pepostuoctTd P=0,95
r JlsanasoH HIMCPACMAIX penen nosTopaemocTa (Anx ABYX Ipencn BOCTIPORIBOAMMOCTH

KORUCHTPAIME HATPHS, PC3YALTATOB BAPANICAMHLIX (nns AEYX pe3yaLTaTOB
mr/me’ onpenencrut), nlq:enﬁk ),
r

Ot 0,0007 0 2300 Bxmos. —_— -
0,14 X 029X

X - cpenHee ADHOMCTHYIECKOS 3IHEUCHHE PCIYABTATOB NAPAMNCABHKX ONpeAcAcHHN saccoBoft
KORUCHTPAIDM KATPUN
X— CpeHee ApHPMETIIECK0e SHAUCHHE PE3YNLTATOD AHANNEE, NOAYYEHHLX B ABYX aabopaTopasx

3. Jlata Buipasn cBugeTenscTRa 5 AexaGpa 2008 r.
Merponor Merponoruyeckoh

«COTTIACOBAHO»

[ nasuuitt merponior TITY cayabu TITY

éﬁﬁlﬁ-ﬂ. Pysacs i_'_i_ H. I1. Iuxysa
o

I n 12 2008, Kot « 5 » acxaGpa 2008r.

«YTBEPXJIAIO»

K
B.A.
«i» 7L _2008r.



1 HA3HAYEHUE U OBNNACTb NPUMEHEHUA

HacTtoswmit  aokyment (MY 08-47/213) ycranHaBnuBaeT MNOTEHLMOMETPUHECKYIO
MeTOAWKY BGLINONHEHVA W3MEPeHWit HaTpus B AuanasoHe koHueHTpauwd ot 0,0007 po
2300 Mrl;w3 B WCXOAHOW, NUTaTenbHOW BOAEe M cocTasnslowux €& KoHaeHcaTtax, B
06ecconeHHoMn Bode 1 B KOTNOBLIX BOAAX.

HacToawuit noxymeHT pa3pabotaH Ha ocHOBe U C y4eToM TpebosaHu P[] 34.37.528-
94 «MeTogvKa BbIMOSIHEHWUS W3MEPEHUIA COAEPXaHWSA HATPUSA B TEXHOJIOTUMECKUX BOAaX
T3C noTeHUMOMETPUYECKUM METOAOM C NOMOLLLIO NabopaTOPHLIX MOHOMEPOB».

XuMmuyeckue nNOMEXW, BIUSAIOWME Ha pe3ynbTaTbl ONpeAenieHUus  MaccoBOW
KOHUEHTpaLun HaTpu1s, yCTPaHAIOTCA B NpoLecce NoArOTOBKA U M3MEPEHUA.

Ecnu copepxanve HaTpua B npobe BLIXOAUT 3a BEPXHIO rPaHULy AWanasoHa
onpeaenaembiX KOHLEHTpauuii, AonycTUMO pa3baBneHne UCXOAHOK aHanusupyemon npobel

BOAbI.

2 MPMNMUCAHHDBIE XAPAKTEPUCTUKM NOIMPEWHOCTU METOQUKU

MeToauKa BbINONHEHWA U3MEpPEHMIA MaccoBOM KOHUEHTpauwu Hatpua B npobax Bop
obecneurBaeT NOmMy4eHue pesynbLTaATOB C MNOTPELLHOCTLIO, HE NPEeBbLILLAIOWIEeA 3HaAYEHUN,
npueegeHHbix B Tabnuue 1.

Tabnuua 1 — OTHOCUTENbHbIE 3HAYEHWS MNPUNUCAHHLIX XapaKTepUCTUK CRy4aitHoM
(nokasaTens BOCNPOM3BOAWMOCTH, MOKasaTenb NoBTOpAemMocTn U obweit (nokasatenb

TOMHOCTH) NOrpeLuHocTn metoguku npu P=0,95

[Avanason MNokasaTtenu
onpegensembix xouueyTpauuﬁ NOBTOPAEMOCTH, | BOCNPOU3BOAUMOCTH, | TOYHOCTM,
HaTpUA, Mr/am or.% or,% 3 %
OT 0,0007 no 2300 BKritoY. 5 " 24

3 CPEACTBA U3MEPEHWU, BCTIOMOTATENBHOE OGOPYAOBAHUE, MOCYQA,
MATEPUAIbLI ¥ PEAKTUBDI

3.1 CpeacTBa uamepeHmnin
WoHomep nioGoro Tuna ¢ AUana3oHOM U3MEPEHUIA B peXUMe U3MepeHuii
SAC ot MmuHyc 2000 go nnioc 2000 MB, ¢ npeaenamn AONYCTUMbIX 3HAYEHWI

1 npu |x| <1000

OCHOBHOW abCONIOTHOM MOTPELLIHOCTA A =
0.001x npu 1000 <|x| < 2000



roe X — 3HadeHue namepsiemoit Benuuniol, mB
FocynapcTBeHHbIe cTaHgapTHbIEe 06pasibl cocTaBa

BOAHbIX PACTBOPOB UOHOB HATPUSA C NOTPELLIHOCTHLIO

He 6onee 1% oTH. npu P=0,95 ¢ coaepxaHuem 1,0 MrIuM3 TCO 7474-98,
unu ICO 8062-94,
wnm MCO 0018:1998
c copepxanuem 0,5 mr/om’ rcO 8064-94

Becbl nabopaTopHble aHanuTU4ECKNe 0BLLEero HasHaueHus

¢ HanGonbLuMM Npeaenom e3seluneandns 200 r FOCT 24104
[lozaTopbl NMNEToYHblE C ANCKPETHOCTbLIO

ycTaHosku £o3 0,01-1,0 cm® 1]

Munetkn cteknanuble Bmect. 1,0; 2,0; 5,0; 10,0;

25,0; 50,0 m 100,0 cm® 2 knacca FOCT 29227
Konbel MepHble BmecT. 50, 100, 250, 500 u

1000 cm® rocT 1770
Na-cenekruBHblii anekTpopn, 2]

BcnomoratensHbii xnopcepebpsanbiit anekTpon
(vanpumep, 3BN-1 M3) [3]

CrexnsiHHbIW 3nekTpoA (Hanpumep, ACN-43-07) 4]
Honyckaemcs ucnons3oeams Opyzoe obopydoeaHue u npubopbl, noseonsouiue

€OCIIPOU3800UMb MEMPOMoeUYECcKUe Xapakmepucmuku, ykasaHHble 8 O0aHHOlU memoduke
aHanusa.

3.2 BcnomorartenbHble YCTPOWCTBA

TepmomeTp nabopaTopHbli ¢ LeHOi Aenenns 1 °C [5)

Mocyna creknsHHas naboparopHas rOCT 1770

CMeHHble HaKOHEYHUKK K flo3aTopam

YcTpoiicTeo ans noawenaymsaHus Npobbl aMM1MayHbIM NapoM

(nonuatunexoBas 6aHka BmecTumocTbio 0,5 am® ¢ nnoTHo 3aKPbLITOW KPbILLKOM,

B OTBEPCTUA KOTOPOii BbiBEAEHbI HAPYKY KOHLEI CURIMKOHOBOTO LWNaHra,

CpeAHAA YacTb LUNAHra HaxoAUTCA BHYTPW cocyAaa)

npOTOHHaﬂ AYeKa, 3roToBNeHHan U3 OpraHMIeckoro cTekna



33 PeaktuBb!

HaTtpusa xnopug x.u FOCT 4233
wnm chukcanan ¢ (NaCl) = 0,1 mons/am’ (0,1 H) oc.m. [6])

Knucnota a3oTHas KOHUEHTPUPOBAHHAA OC.4 OCT 11125
WNK KACNOTa a30THaA KOHLEHTPUPOBaAHHAA X. 4. FOCT 4461
AMMUaK BOAHbINA, 25%-i pacTBOp OC.M. FOCT 24147

Boaa ans nabopaTopHOro aHanusa 2-i cteneH YNCToThbl
C YAENbLHOIA 3NeKTPUHECKO NPOBOAUMOCTLIO
He 6onee 0,1 mkCm/cm FOCT 52501

(nanee no TekcTy obecconeHHas Boaa)

4 TPEBOBAHUA BE3OMACHOCTU

4.1 Tlpn BbLINOSIHEHWM aHanuM3oB Heobxogumo cobniogaTe nNpaBuna TEXHUKU
0e30nacHOCTW,  YCTaHOBNEHHble Npu  paboTe C  TOKCMYHBIMKM,  eAKUMU U
nerkosocnnameHsiowmmnca seujectsamu no NOCT 12.1.005.

4.2 MomeleHne nabopatopun AOMMKHO COOTBETCTBOBATL TPEeOGOBaHWAM NOXapPHON
6e3onacHocTn no MOCT 12.1.004.

4.3 labopaTopus pomxHa UMeTb cpeacTea noxapoTywerus no FOCT 12.4.009.

4.4 [pu paboTe Cc 3NEKTPOYCTPOWCTBAMM [OMXKHbI COBNIOAATLCA NpaBuna

anekTpobe3onacHocTu B cootBeTcTBum ¢ MOCT 12.1.019.

5§ TPEBOBAHUA K KBANU®UKALIMM UICNONHUTENR

AHanu3 no AaHHOW METOAUKE MOXET NPOBOAWUTL XUMUK-aHANMTUK, UMEIOWMIA ONbIT
paboTel B XuMMYECKOW NnabopaTopuu U M3YUMBLUMIA PYKOBOACTBO MO 3KCNyaTauuu

MOHOMEpa.
6 YCNOBUA BbINONHEHUA AHANU3A

Mpouecchl NPUroTOBNEHWU PacTBOPOB U NOAFOTOBKM NPOG K aHanu3y npoBOAAT B
cnepyiowux YCnoBuaX: TemnepaTtypa okpyxawoweit cpeabl (2015) °C; ortHocuTenbHas
BnaxHoCcTb Bo3ayxa He Gonee 80 % npu Temnepatype 25 °c: atmocdepHoe AaeneHue
(630 — 800) mm_pT.cT. unu (84 — 106,7) ka.

Bbinonuexve mamepeHuit NpoOBOAST B YCNOBUSX, PEKOMEHOYEMbIX B PYKOBOACTBE NO
akcnnyaTaumu Kk npubopy.

6 (U3meHeHHan pegakuus, Nam. Ne 1)



7 OTBOP N XPAHEHUE NPOB

OT60p npo® TexHONOrW4yeckMx BOA4  3ANEKTPOCTAHUWA  OCylWlecTBNAeTcs  no
OCT 34-70-953.1-88 (n34.1995 r.) «Boabl Npov3BOACTBEHHbIE TEMNMOBbLIX 3NEKTPOCTaHLWIA.
Metog otbopa npo6» HENOCPEACTBEHHO Nepef onpefeneHemM B NONUITUNIEHOBLIE 6aHKu
BMECTUMOCTBIO He MeHee 0,5 AM’ C XOPOLLO 3aKpbiBaloWUMUCS NPOGKaMK, NPeABapUTENLHO

NPOMbITbIE aHAaNU3UPYemMOoi BOAOA.

8 CYILUHOCTb METOAQUKU

MoTeHUNOMeTPUYECKNi i METOA aHann3a OCHOBaH Ha 3aBUCMMOCTU SMNEKTPOABMKYLLER
cUnbl  3NEKTPOXUMUYECKON AYeitkn, cocTosilleid w3 uHavkaTopHoro Na-cenektueHoro
anekTpoAa u xnopcepebpPsAHOro aNEKTPoAa CPaBHEHWA, OT KOHLUEHTpaUWn MOHOB HaTpus B
pacTBope. PaBHOBECHbI NoTeHunan Na-cenekTMBHOIO 3MeKTpoAa CBA3aH C aKTUBHOCTLIO U
KOHUEHTpauuel WOHOB HATPWs, y4acTBYIOLWX B JNIEKTPOAHOW peakuuwu, YypaBHEHUeM
HepHcra:

RT
E=E"+—I 1
+nF na )

rae E - n3mepsiemas 3.4.cC. A4eikm

a — aKTMBHOCTb NnoTeHunanobpasyiowmx noHos (Na) r~V|0HI.qM3;

E°— HOPManbHLIV UMM CTaHAAPTHLIA 3NEKTPOAHBIA NOTeHywan , E’=E npw a=1,

R — yHnBepcanbHas rasoBas noCcTosHHas, pasHas 8,314 x/(rpap-mone)

T — abconioTHan TemnepaTypa, K;

N — 4uCNO 3NEeKTPOHOB, NEPEeHOCUMbLIX B NpouUecce peakuun, wnu 3apsg
noTteHynanobpasylowero NoHa;

F — yucno dapapes, pasHoe 96500 Kn

B cunbHO pasbaBneHHbIX BOAHLIX pacTeopax Ko3hPULUMEHT aKTMBHOCTU paseH 1,
NO3TOMy aKTUBHOCTb MOHOB HATPUA B NUTATENLHOW BOAE U COCTaBMAIOWMX €€ KoHAeHcaTax
NpakTU4YeCcKn paBHa WX KoHUEHTpauuu. Torga, NpuWHAB Temnepatypy aHanu3upyemoro
pacresopa (25+1) °C v BbipasvB NOCTOAHHbIE R U F yepe3 ux YWUCNeHHble 3HaYeHus, a
HaTyparnbHble norapudmbl Yepes AeCATUYHbIe, MOXHO MONYYUTb YNPOLIEHHOEe ypaBHeHue
HepHcTa

E=E"+0,059-1gC,, , (2
rae C — KOHLieHTpauus NOTeHUManoo6pasyloLmMx MOHOB (HaTpus).
Ina ypnobcTea ncnone3yeTcs BeNUMUYUHa

pNa=~1gC,y,. (3)



PacuyeT KOHUEHTPaLuWUM HaTPUA Ha OCHOBaHUW (hopMynbl (3) NPOBOAUTCA CNEAyIoWMM
obpasom:

Cna = 1/10°M - 23 - 1000 -1000 (MKr/am>) 4)

Hanpumep, npu 3HaveHun pNa=7 Cna = 2,3 MKriom>;

MpucyTcTBrME WOHOB KamnbUUs U MarHUs He MeLLaeT onpeaeneHvuio HaTpus, ecnu ux
KOHUEHTpaLuuM He NpeBbillaeT KoHueHTpauwio Hatpusi 8 10 u 500 pa3 cooTBeTCTBEHHO.
WoHbl Bogopopa metalor pabote Na-cenekrmBHoro anekrpoga. na HopmanbHoW paboTbl
3NEeKTPOAa KOHLUEHTpaUMs UOHOB HATPUSt B aHaNuW3npyemMomMm pacTBoOpe [OSKHA NpeBbillaTh
KOHUeHTpauuio noHos Boaopoaa 8 1000—10000 pas, noaToMy npu aHanuse npob ¢ Manbim
coaepxaHuem Hatpus Heobxoammo nopnepxveate pH BoAbl B Nnpeaenax 10,3 + 0,5 nytem

HacblLeHus npobul napamv ammuaka.

9 NOArOTOBKA K BbINONMHEHWIO U3MEPEHWUA

9.1 NOArOTOBKA JIABOPATOPHOM NOCYAbI

9.1.1 MoaroToBka NONUITUNEHOBOM NOCYALI ANS 0TOOpa M XpaHeHus NPob U OCHOBHBIX
u pabounx pacTtsopoe

Hoeyio nocyay MoIioT BOAONPOBOAHON, 3aTeM obBecconeHHo# Bopoi. 3arem nocyay
HanNomnHAIOT PaCTBOPOM XNOPUCTOrO HaTpuA KoHUEeHTpauweit 750 — 1000 mriam®, yepes CyTKu
pacTBOp BLINMMBAIOT, ONONACKMBAIOT MHOrOKpPaTHO ob6ecconeHHoi Boaol. B o6paboTaHnyio
TakuM 06pa3om nocysy NOMELLAIT OXNAXAEHHYIO [0 KOMHATHOW TemnepaTypbl npobdy.

9.1.2 CmeHHble HAKOHEeYHUKM [03aTOPOB, NUNETKW MPOMLIBAIOT A30THOW KUCIIOTOW W

MHOFOKpaTHO 06eCconeHHo BOROW.

9.2 MPUTOTOBNEHUE PACTBOPOB

9.2.1 OcHoBHO#W pacTeop, coaepxawumii 23 r/am® Hatpua (¢ (NaCl) = 1 Monblp,Ms)
rOTOBSIT NO OAHOMY U3 ABYX BapuaHTOB

Bapuant A — u3 cdukcananos ¢ (NaCl) = 0,1 mons/am’ (0,1H)

Conepiumoe 10 amMnyn NepeHoCST B MepHylo Konby BmecTumocTbio 1am® B
COOTBETCTBMU C MHCTPYKUUEW NO NPUroTOBREHWUIO CTaHAapT-TUTpoB [6]; AoBoAAT O MeTKM

obecconeHHO BOAOH, TWATENbHO NepeMeLLNBas.



BapuaHt B — 13 xnopuaa Hatpusa

HaTpuit xnopucTbii npeasapuTenbHO BbiCyumMBaloT B TeyeHne 1-—2vac npu
TemnepaTtype 110 °C, HaBecky 58,4430 r HaTPUA XNOPMCTOrO, B3ATYIO C TOYHOCTLIO 0,0002 1,
pacTBOPSIIOT B MepHOW konbe BMECTUMOCTbIO 1 am® B HeBOMbLIOM KonuuecTee
06eCcCONEHHON BOAbl, TWATENbHO MNEPEMEelUMBaloOT A0 NOMHOI0 PacTBOpeHus comm K
noBoAAaT 06vbem A0 meTkn 06ecconeHHoi BOAON.

PacTBOp XpaHAT B NONMIM3TUNIEHOBOW UMK (HTOPONNACTOBOW eMKOCTU. CpOK XpaHeHus
OCHOBHOrFO pacTaopa 2 mecsua.

MorpelHOCTb NPUrOTOBNEHNSt AaHHbIX PacTBOPOB He npesbiaeT 3% OTH.

9.2.2 Pa6ouuit pacTeop ¢ coaepxaHuem 2,3 r Hatpua (c (NaCl) = 0,1 uom,lam3 )

B MepHyl0 konby BmecTtumocTbio 250 cm® BHOCAT 25,0 cm® OCHOBHOFO pacrsopa

3 1 poBOAAT A0 METKM 06eCCONEHHOM BOAO.

koHueHTpauuu ¢ (NaCl) =1 monb/am

PacTBop xpaHaT B NONMITUMEHOBOI Unu (bTOPONNAacToBON emMkocTU. Cpok xpaHeHus
pacTBopa 2 Mecsua.

9.2.3 PaGoumit pacTsop c coaepxaxuem 0,23 r Hatpus (c (NaCl) = 0,01 mons/am® )

B MepHyl0 Konby BMecTUMOCTbIO 250 cm® BHocaT 25,0 cm® OCHOBHOrO pacrtBopa
KoHUeHTpauuu ¢ (NaCl) = 0,1 MOI‘lb/AMs 1 0OBOAAT A0 MeTkn 0becconeHHol BoAoiA.

PacTBop XpaHAT B NONW3TUNEHOBOW Unu drToponnacTtoBoi emkocTU. Cpok xpaHeHus
pacteopa 1 mecsuy.

9.24 Pabouun pactBop c copepxaHumem 0,023 r wHatpua (¢ (NaCl) =
0,001 Monblma’) fOTOBAT B AieHb NPOBEAEHNA aHanu3a

B MepHyio Konby smecTtumocTtbio 250 cm® BHOCAT 25,0 cm® pacTsopa KOHUeHTpauuu
¢ (NaCl) = 0,01 Monb/am® 1 AOBOAAT 10 METKN 06eCconeHHoM BOA0N.

9.25 PaGouuit pactTBoOp c cofepxaHueMm 0,0023 r HaTpusA
(c (NaCl) = 0,0001 monb/am®) roToBAT B AieHb npoBefeHns aHanusa

B MepHyio konby BmectumocTtbio 250 cm® BHOCAT 25,0 cm® pacTteopa KOHUeHTpauuu

¢ (NacCl) = 0,001 mons/am® v AOBOARKT 0 MeTkn 0becconeHHown BOAON.

9.3 NOArOTOBKA NPUBOPA

MoaroToBky oHomepa NpoOBOAAT B COOTBETCTBUWN C PYKOBOACTBOM M0 3KcniyaTauuum,

BKNIOYAIOT WKany «mMB».



9.4 NOArOTOBKA XJIOPCEPEBPAHOIO INEKTPOOA

Hosbii xnopcepebpsiHbIi 3NEKTPOA FOTOBAT B COOTBETCTBUM C WUHCTPyKUWEH no
akcnnyatauuu.

9.5 NOArOTOBKA NA-CENEKTUBHOIO SNEKTPOOA

9.5.1 Hosblit Na-cenexTusHbIii 3NeKTPOA FOTOBAT B COOTBETCTBUU C WHCTPYKLMEN NO
akcnnyaTauuu.

9.5.2 MMposepky pabotocnocobHocTn Na-cenekTueHoro anektpoga (noteHuuwana u
KPYTU3HbI — YINOBOro Ko3aduumeHTa 3neKkTpoaHon (byHKUKM) OCYLLECTBNAIOT B CTATUYECKUX
ycnosusx cnepytowum obpasom:

Mposepka noteHuuana: Na-cenektuBHuIN U XopcepedpaHLIi 3neKTpon nomewlanT B
MONMUAITUNEHOBLIA CTakaH, 3anonHeHHbIi pacTBOpPOM XNOPUCTOTO HATPUA MONSPHOW
KoHueHtpauun ¢ (NaCl) = 0,1 MOﬂb/AMS. Onpepensiot noteHuywan Na-cenekTusHoro
anektpoaa Egm. 3nekTpoa HaxoautcA B paboyem COCTOAHMM, ecnu ero noteHuwan B
AaHHOM pacTteope npu (2511) °c paBeH (90+20) mB oTH. xnopcepebpsaHoro anexkTpoaa.

Npoeepka KpyTusHbl: Na-cenekTuBHbii M xnopcepebpsHbI  3NeKTpoA NoMewarT
nocneaoBaTenbHo 8 pacTBOpbl XJIOPUCTOFO HAaTPUs MONSPHbIX koHueHTpauwin ¢ (NaCl) =
0,01; 0,001 » 0,0001 MOHb/AMS. Onpegensiot noteHuuansl Na-cenekTuBHOrO 3nekTpoaa
Eoomm, Eogom. Eooootm. BbMUCHASIOT KpyTMSHY ANA  KaXAOro AvanasoHa nytem
nocneaoBaTtenbHOro BoIMUTaHUSA no chopmynam:

Eom —E oom =Ky
E 0.0t — E 000 = K2
E ¢.001m — E 0.0001m = K3

3a KpyTU3Hy 3anexTPoAHOW (OYHKUMKM NPUHUMAIOT cpeaHee apudMeTnyeckoe U3 Tpex

Nony4YeHHbIX AaHHbIX:

_K+K,+K,

3 ®)

Ke

9.5.3 CornacHo ypasHeHuIo (2) pasHOCTb NOTEHLUMANO0B Npu W3MeHeHnu 3HaveHus pNa
Ha 1 pomkHa coctaBnath 59 MB. PeanbHo 3TO 3HayeHue MOXET OTNMMATLCA OT
TeopeTuyeckoro Ha 3—7 MB, HO OHO AOMKHO ObITb NOCTOSIHHLIM HA BCex auanasoHax. Ecnu
onpefeneHHas KpyTU3Ha XapakTepucTuku coctasnsieT He MeHee 90% OT pac4eTHOW, TO
anekTpop npuropeH k paborte.

9.54 [uanazoHbl pa3buBaldT Ha oTpe3sku, Hanpumep no 0,05pNa, 3HaueHus

PacCuUMTLIBAIOT, NOFapUMUPYIOT U CBOAAT B Tabnuuy. ITa Tabnuua moxet GbiTh NpoaneHa



Ao 3HadveHuin pNa=7,5, nockonbKy KpYTU3HA 3NEKTPOAHONH CUCTEMbI OCTAETCS NOCTOAHHOMK Ha

Bcex ananasoHax pNa.

9.5.5 Mo pAaHHLIM W3MEpeHWA NOTEHUWanoB B pacTBOpax XMOPUCTOrO HaTpus U
W3BECTHOW KOHLEHTpaLueh UOHOB HaTPUA MOXET GbiTb NOCTPOEH rpaayupoBOYHbIN rpaduk

8 koopamnHatax E (mB) — pNa

9.5.6 Mposepky pabotocnocobHocT Na-cenekTmBHOro anekTpoaa NPOBOAAT HE pexe
1 pasa B Mecsl NyTem KOHTPONs cTabunbHOCTU MoTeHuMana w KpyTuaHbl anektpoga. Ons
3TOro MNpoBOASIT M3MEPEHUA BO BHOBb NpWUroToBrieHHbix pacteopax NaCl monapHbIx
KoHUeHTpaumii ¢ (NaCl) = 0,1; 0,01; 0,001 1 0,0001 mons/am®.

10 USBMEPEHUA NPU AHAJTU3E NPOBLI

Ananus npob ¢ maccosoii koHUeHTpauuel Hatpus Gonee 2000 MKI’IﬂMa Aonyckaercs
NpoBOAUTL B CTATUCTMUECKMX YCNOBUAX; NpY aHanuse npob ¢ meHbluel KoHUeHTpauuei
HaTpus He06X0AUMO UCNONb308aTL NPOTOUYHYIO AYEHKY .

10.1 CobupaloT yctaHoBKy B cooTBeTcTBMM C puc.1 (YCTPOWUCTBO ANA NOATOTOBKW
npobbl COEAUHAIOT C NPOTOMHOW SAYEWKOM) U BCA CUCTEMA 3anonHaeTca 06eCcconeHHomn
BOAOW. IneKTpoabl NPOMbIBAIOT 0b6ecconeHHoit BoAol U NOMELLAIOT B MPOTOUHYIO SIMEIKY.
Mepsbim Ha nyTh Npobel pormkeH 66ITb Na-cenekTusHbIA 3nexTpoA.

10.2 YcTaHaBnMBaloT CKOpOCTb noToka obecconeHHoi Boabl 40-50 cm’/muH. Ha
BbIXoAe NPOBEPAIOT 3HaueHne pH c NOMOLYBLIO MOHOMEpa U CTEKNSIHHOFO 3feKTpoaa W npw
Heobxoaumoctu perynupyiot ao 10,3+0,5 anuHol norpyxeHWs CUNUKOHOBOW Tpybku 8
pacTsop amMMuaka unu CKopocTbio Nponycka Npobbi.

10.3 TlponyckaioT obecconeHHylo BoAY, HaCLILEHHYI0O aMMUaKOM, Yepe3s MpOoTOYHYIo
fAYelky OO Tex nop, noka 3neKkTpoab! He OTMOIOTCA OT Cneaos HaTpus U CTpenka
ranbBaHOMETpa He ycTaHosuTcA Ha 250 — 270 mB

10.4 OrtcoeauHsiioT cocyn C 00ecconeHHoW BOAOW W NPUCOEAMHAIOT cocya C
aHanuaupyemoii npoboii. Temnepartypa npobul pomkHa 6T (2511) °C.

Bpems yctaHoBneHuA nokasaHWn UOHOMEpa Npu manbix KOHUeHTpauusax Hatpus 0,5—
1 muH. OTcueT npoussoguTcs yepes 20-30 ¢ nocne ocTaHOBKM CTPENku ranbsaHoMeTpa.

10.5 AHanorMuHoO NPOBOAAT U3MEPEHNA ONA BTOPOA napannenbHOoN aHanmanpyemoi

npobel.



1 — cocyn ¢ obecconeHHoW BOROH uNu aHanU3upyeMoii npoboi;
2 — cocyp ans noawenaqyvsandnsa Npobbl napamu ammuacka;
3 — npotouHas sueiika; 4 — WHAMKaTOPHLIN anexTpoa; 5 — 3NeKTPoA CpaBHEeHUs;
6 — TepMmomeTp; 7 — noHOMep
PucyHok 1 — YcraHoBka ANs onpeaenexlns coaepxaHnsa Hatpus

NOTEKUMOMETPUUYECKUM METOAOM

11 PACHET COOEPXAHUA HATPUA B NPOBE

BenununHy pNa aHan1supyeMoro pactsopa paccuuTLIBaloT o opmyne

_E,-(E+K,)
==

pNa ®)

e
rnre E — noteHunan anektpoaa B pacteope NaCl koHueHTpauwm ¢
(NaCl)=0,1 Mons/am® mMB;
E; — noTeHuwan anektpoga B aHanu3aMpyeMoMm pacrteope, MB;
Ke — KpyTWU3Ha anekTpoaHo# (hyHKLUK AaHHOTO anekTpoaa, MB;
Mpw ncnonb3osaHnu rpapympoBouHoro rpachuka pNa onpegensioT rpadguyecku.

Mocne nonyuenusi 3HaueHns pNa no Tabnuue Mpunoxexnss A HaxoAaT cofiepXaHue

HaTpus (X) B MKr/am”.



12 NPOBEPKA NMPUEMITIEMOCTU PE3YNIbTATOB AHANU3A, NONYYEHHLIX B
YCNOBUAX MNOBTOPAEMOCTH

12.1 PaccyuTbiBalOT cpeaHee apudMeTUyeckoe 3HayeHue QABYX pe3ynbTaTos
eAMHNYHBIX aHanu3oB X; u Xz, Nony4YeHHbIX cornacHo pasgenam (10,11):
- X, +X,
X-= '; 2 @

12.2 Bouucnsior abconioTHble 3Ha4YeHWs npefena nOBTOPAEMOCTH, UCNONL3YSA
OTHOCHTENBbHBIE 3HAYEHUsA, NpuBeAeHHbIE B Tabnuue 2:
r=0,01-(rotn,%)- X . (8)
12.3 OnpepnensiioT pacxoXaeHne Mexay AByMs pesynbraTtaMmu aHanusa ¥ CpaBHUBAIOT
¢ NpeAenom NOBTOPSIEMOCTH, NPOBEPSISA yCnosue:
X, - x,|<r (9)
Ecnu ycnosue (9) sbinonHsetcs, To oba pesynbrata cuMTaloTCs NPUEMNIEMLIMU ¥ B
KauecTBe OKOHYaTenbHOro pesynbTata NPUHUMaIOT cpeaHee apuMeTyeckoe 3HaueHue,
BbluucneHHoe no gopmyne (7).

Tabnuua 2 — OTHoCUTENbHEIE 3HAYEHUA Npeaenos NOBTOPAEMOCT ANA ABYX pe3ynbTatos

€VHUYHOro aHanusa n KpMTquCKOVI Pa3HOCTK Ans Tpex pe3ynbTaTtoB aHanusa

[vnana3oH KOHUEHTpauui,
Mr/am

MNpepen nosTopsiemMocTu
(oTHocuTENbHOE 3HaueHue

OTHOCUTENbHOE 3HaYeHne
KPUTUYECKOI pasHOCTH

MeXxay Asyms ANs Tpex pe3yneTaTos
pesynbTataMu aHanusa) aHanusa
r OTHI% CR((){,JS OTH) %
Ot 0,0007 go 2300 sknioM. 14 17

12.4 Ecnu ycnosue (9) He BbINOSHAETCH, NONy4YaloT ele OAMH pesyneTaT aHanusa

(X3).

12.5 CpasHMBAIOT MaKkcumManbHoe pacxoXaeHue ¢ KpUTUYECKON pasHOCTbIO, MCNOMb3YS

OTHOCHTESbHbIE 3HAYEHUR, NpUBeaéHHbLIE B Tabnuue 2:
(3)
(Xmax — Xmin) SCRS9s.

CRG), =0.01-(CRSY,.. %)-X .

Soru,

(10)

12.6 Ecnu ycnoeue (10) BbINONHAETCH, TO 32 OKOHYATENbHbLIA pesynbTaTr NPMHUMAIoT

10

cpepHee apu¢me1'uqecxoe Tpex pes3ynbTatoB aHanusa:




Fo XX a,
3

(1)
12.7 Ecnu ycnosue (10) He BbinonHAeTcs, TO B KadecTse pesynbrata aHanusa

NPUHUMAIOT BTOPOE HauMeHbLUEEe 3HaYEHUe U3 TpexX pesynsTaTos aHanusa (MeauaHa).

13 NPOBEPKA NMPUEMJIEMOCTWU PE3YNLTATOB AHAINU3A, NONYYEHHLIX B
YCNoBUsX BOCNPOU3BOAUMOCTHU

13.1 PacxoxaeHue Mexay ABYMA pesynbTaTaMu aHanuaa ogHOM W Ton xe npobbi,

nonyJyeHHbIMK B pasHbix nabGoparopusix (Y.u 72). He AOMKHO npeBbllLaTL abcontotHoro
3Ha4YeHWUA npegena socnpoussoaumMocti R, %. ABconioTHoe 3HaYeHne BOCNPON3BOAUMOCTH

R onpepensioT, MCNosib3yn OTHOCUTENbHOE 3HaveHue (R, %), npueeseHHoe B Tabnuue 3:
R=001-(R,.%) X, mrigw’, (12)

rae X — cpeaHee apudMeTHYECKOe ABYX PE3yNLTATOB aHaNU3a, NOMYHYEHHLIX B PAsHbIX

nabopartopusx:

X, +X,

- mr/ame. (13)

13.2 O6a pesynbraTta CUMTAIOTCS NMPUEMMEMBIMU NPYU BbINOSHEHUK YCNOBUA:
[ -X:| <R (14)

13.3 3a okoH4aTenbHbIW pe3ynbTaTr aHanusa NPMHMMAIOT cpefHee apudmeTudeckoe
3HayeHwe ABYX pesynbLTatoB aHanusa, Nony4eHHbIX B pasHuix nabopatopwmsix, no cdopmyne
(13).

Tabnuua 3 — OTHOCUTENbHEIE 3HAYEHNA Npeaenos BoCnpoussoauMocTu npu P=0,95

[ivanasox KoHUeHTpauwi, mripgm’ MNpeaen socnponsBoanMocT

(oTHOCUTENBHOE 3Ha4YeHNe [ONYCKAaeMoro
pacxoxaeHna Mexay AByMA pe3ynbraraMu,
nony4yeHHbIMKU B pasHbix Nabopartopusx),

Rm
Ot 0,0007 no 2300 BKnioy. 29

T
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14 O®OPMNEHUE PE3YNbTATOB U3MEPEHUIA
14.1 Pe3ynbTaT aHanu3a npenctasnsioT B BUAE:

(X £ A), mr/am®, P=0,95,

rne X — pesynbTar aHanusa, NONyYeHHbIit B COOTBETCTBUM C MPONMCHLIO HACTOSALLEil
MEeTOANKY;

+A — abconoTHOe 3HaYeHne nokasatens TOYHOCTU MEeTOANKK.
3Hauyenue [A] paccunTeiBaloT no dopmyne:
A =0,01-(£5)- Z mr/am>, (15)

rane +5 — OTHOCUTENbHOE 3HauyeHue nokasaTtens TOYHOCTUM METOAUKK, KOTopoe
npuseaeHo 8 Tabnuue 1.

14.2 PesynbTaT aHanusa 8 [OKyMeHTax, BbigasaemblXx nabopartopueil, AonNycTuMo
npeacTasnATh B BUAE!

(Yi A.1)’ Ml'/ﬂM3 y

rae +A - abconoTHoe 3HayeHwe XxapakTepucTUKX MOrpellHoCcTH pe3ynbLTaToB
U3MepeHuii, ycTaHOBNEHHOE Npy peanusaymu metopukv B naboparopuu n obecneunsaemoe
KOHTpONeM cTabunbHOCTH pe3ynbTaTos U3MEpEeHUi.

lMpumeyarue: XapaxrepucTuka nOrpewHocTu (nokasaTenb TOYHOCTM pe3yNbTaToB
aHanusa) A, MoxeT 6blTb yCTaHOBIEHA HAa OCHOBE BbipaXKeHus:

A, =084-A, mrigm’ (16)

C nocnenylolMm yTouHeHUeM No Mepe HakonneHwust uHgopmauuu 8 npouecce KOHTpons
cTabunbHOCTH pe3ynbTaTos aHanu3a.

14.3 MNpu npeacraBneHun pe3ynbTaToB aHaNU3a ykasLisaloT:

- KONUYECTBO PE3ynLTaToB €AWUHWUYHOTO aHanusa, MCNONbL3OBaHHbIX ANA pacyéTta
pesyneLTaTtoB aHanusa;

- cnocob onpefieneHun pesynbtata aHanusa: cpeaHee apudmeTndeckoe 3HaueHue

W MeauvaHa pesynsTartoB eAnHUYHOINO aHanusa.



15 KOHTPOJb KAYECTBA PE3YAIbTATOB AHAJIU3A
15.1 OCHOBHbIE MONOXXEHWA

15.1.1 KoHTponb kayecTsa pes3ynbLTatoB aHanusa Mpu peanusauun MEeTOAUKK B
nabopartopuu npeaycMmaTpuBaeT cnegyiolmue Buabl KOHTPONS:

- KOHTpONb WCNOMHWTENEeM NpoLEeRypbl BbINOMHEHNS U3MEPEHUA (Ha OCHOBE OLEHKW
NorpelLHOCTM NpK peanusauuy oTAeNbHO B3ATOH KOHTPONBLHOW NpoLeAyp.t);

- KOHTpONnb CTabunbHOCTK pe3ynbTaToB aHann3a (Ha OCHOBE KOHTpoNs ctabunbHOCTH
cpefHeKBagpaTUYHOrO OTKNOHEHUsT BHYTpUNabopaTopHO#i NPeUM3noHHOCTH, MOrPeLUHOCTY).

15.1.2 Nepuognueckuit KOHTPONb NpoLeaypel BLINONHEHUS aHann3a MCMosiHUTeneMm, a
TaKke KOHTPONb CTabUNbHOCTM pesynbTaToB aHanusa pernameHTUpYIOT B pykOBOACTBE MO

kayecTBy nabopartopun.
15.2 ONMEPATUBHbBIA KOHTPOJb NMPOLIEAYPb! AHAJIU3A

15.2.1 OnepatuBHLI# KOHTPONb NPOLIEAYPLI aHanusa NPOBOAAT C LIENbI0 NPOBEPKU
rotoBHocT nabopatopuv K nposeaeHWio aHanusa pabounx npo6 unu OuUeHKu KauecTBa
pesynbTaTtoB adanusa Kaxaoh cepun pabounx npob6, MNONYYEHHbIX COBMECTHO C
pesynbTaTtoM KOHTPOSILHOIO u3MepeHus. OnepatueHbili KOHTPONb NPOBOAST B CNEAyOLUX
cnyyasx:

- PV BHEAPEHWUN METOAUKY;

- Npu BbIABREHNNA haKTOPOB, KOTOPLIE MOTYT NOBAUSATL HA CTABGUNBLHOCTbL pe3ynbLTaToB
aHanusa (CMeHa peakTMBOB, UCNONbL3OBaHUE CPEACTBA U3MEPEHUs NOCNe PeMOHTa, HoBble
anekTpoab! u T.4.);

- NpY nonyyeHWn ABYX M3 TPEX nocrefoBaTenbHbIX pesynbTaToB aHanusa pabounx
npo6 8 BuAe MeauaHsl.

15.2.2 OnepaTuBHbI KOHTPONb MpoueAypbl aHanusa NpPOBOAUT HENOCPEACTBEHHO
VCNONHUTENDb aHanu3a Ha OCHOBE OLEHKU OTAENBHO B3ATON KOHTponbHOW npoueaypbl (Ki) #
CpaBHeHWUA pesynbTaTa npoLieaypbl ¢ HopmMaTuBoM KoHTpons (K)

15.2.3 OnepaTtuBHbIiA KOHTPONL NpoLiEAYpLl aHanusa NPoOBOAAT NO CNEAYIOLWEN cxeMe:

- MpoBefAEeHNe KOHTPONLHOTO M3MEPEHWA W NoNyyeHue pesynbTata KOHTPONbHOW
npoueaypsbl;
- pacyéT pesynbTata KOHTPONbHOW Npoueaypsl (Ky);

- pacuyeT HopmaTtuBa koHTpons (K);
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Peanusauusa pewsalowiero npasuna KOHTpPONA -— coONocraBneHue pesynbrara

KOHTPONbLHOWM NPOLEAYPLl C HOPMATUBOM KOHTPOAA U BLIBOAL! NO pe3ynbTaTtam KOHTPONSA.

15.2.4 OnepatuBHbI KOHTPONbL Npouegypbl aHanusa MoxeT ObiTb npoBea&H no
OAHOMY W3 aNrOpMTMOB: C NpUMEHeHWeM o6pasuoB Ana koHTponsi (no n. 15.3) wnm ¢
npumeHeHuem Metopa pobasok (no n. 15.4). Mpwu opraHusauun KOHTPONA WCNONHUTENb
aHanusa B COOTBETCTBUM C BbIOpaHHLIM anropuTMom NPOBEAEHUA KOHTPOSLHON NpoLeaypb!
aHanusa BelbupaeT (Npu Heo6XOAMMOCTN FOTOBUT) CPEACTBA KOHTPONSA.

15.2.5 PesynbtaTtbl KOHTPONA U3MEPEHUH, NONYYEHHbIE NPU ONEepPaTUBHOM KOHTpone
npoueaypbl aHanusa, NPOBOAWMOrO C Kaxfoin cepueit pabounx npob, Moryt ObiTb
MCNONbL30BaHbl NPU peanusauun nioboi n3 ¢opm KOHTPONS CTabuNbHOCTM pesynLTaToB

aHanuaa.

15.3. ONMEPATUBHLIW KOHTPOINb C MPUMEHEHUEM OBPA3LIOB ANA KOHPONA

15.3.1.B kauecTBe 06pasuoB ANA KOHTPOSNA MOFYT GbiTb UCNONb30BaHL! CTAHAAPTHbIE
obpasupl. [pumensiemble o6pasubl AoMKHLE ObITh agekBaTHBI N0 COCTaBY aHaNU3UPyeMbIM
npobam sop. lMorpewHocTb aTTeCTOBaHHOIO 3HavyeHust obpasia He AomkHa npesbiwarts 1/3
NOrpeLLHOCTN pe3ynbTaToB aHaNu3a, NoNy4YeHHbIX N0 METoAUKe.

156.3.2 lNonyualot pe3ynbTaT aHanusa B cooTBeTCTBMM ¢ pasgenom 10,11 HacToswei
MeTtoavku. B Kavectse pesynbTaTta KOHTPONbLHOrO Mamepenusi GepyT pesynbTar aHanusa
obpasuya ANs KOHTpoOnsi, paccyuTaHHbiii no c¢opmyne (7). Ecnu ycnosue (9) He
BbLINOMHAETCA, TO aHanus obpasua ANs KOHTPONA MOBTOPSAIOT, NpPWU 3TOM pe3ynbTaTbl
npeabiaylyux aHanusos  oTtbpackiBaioT. [lpu  NOBTOPHOM npeBblleHUM npepena
nosTopsieMocTit (ycnosue (9) — BHOBb HE BLINONHAETCA), BLIACHAIOT U YCTPAHAIOT NPUYNHLI
NOSIBIEHNS HeyA0BNETBOPUTENbLHOW NOBTOPSIEMOCTU pe3ynsTaToB aHanusa. B kauectBe
pesynbtata KOHTPONBLHOrO W3MepeHWs MoxeT OblTb UCNONbL30BAHO TOMBKO cpegHee
apudmeTuyeckoe 2-x pesynbTatos aHanusa obpasua ANnA KOHTPONA, PacxoXAaeHue Mmexay

KOTOpLIMU He NpesbiaeT npegena nosTopsemoctu (ycnosue (9)).

156.3.3 PesynbraTt KOHTpPOnbHOM! npoueaypbl K, paccuuntebisaiot no ¢opmyne:

K, = |7 - CI , Mr/am’, (17

roe: X - pes3ynbTaT KOHTPONbHOIO U3MEPEHUs KOHUEHTpauuu HaTpusa B obpasue ans
KOHTpOnS;

C — atrecToBaHHOe 3HaYeHWe KOHUEeHTpauum HaTpua B obpa3sue Ans KOHTPONs.

15.3.4 Hopmatus koHTpons (K) paccuutbiBaloT no opmyne:

K=A,, mrigm®, (18)
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rae +A,— XapakTepucTuka MOFPelUHOCTH Pe3ynbTatoB KOHTPOSIbHOrO M3MEpEeHUs,
COOTBETCTBYIOWAA aTTECTOBAHHOMY 3HaueHuio obpasiia Anst KOHTPoOnA.

3HaueHue A, paccuuTbiBaeTcs no hopmyne:
A, =084-A, mriam’, (19)

rne A, — abconioTHoe 3HayeHue XapaKTepucTuk NorpewiHocTu pe3ynbTaTtos aHanusa,

YCTaHOBNEHHOE Mpu peanusauuu metoavku B nabopatopuu 1 obecneunsaemoe KOHTponem
CcTabUNbHOCT  pe3yneTatoB  aHanuaa, - abconlTHoe 3HauyeHWe XapaKTepuCTUKY
norpewHocTy, BeivKcnsiemoe no popmysne (16).

15.3.5 Peanusauusa peluaioujero npasuna koHtpons. lNpoueaypy aHanusa npusHaloT

yAOBNEeTBOpUTENLHOW, €CNU BbINONHAETCA ycnosue:

|K,|<K. (20)

Mpv HeBLINONHEHWM 3TOTO YCNOBUSA KOHTPOMLHYIO nNpoueanypy nostopsior. [lpu
MOBTOPHOM  HEBLINONHEHWU Yycnosua (14) BbLISICHAIOT NPWNMHBLL,  NpUBoASWME K
HeyaoBNeTBOPUTENBHOMY Pe3ynbTaTy, U NPUHUMAIOT MEpPb! K UX YCTPAHEHMIO.

lNpumeyarnue: Ecnu B paboueit npobe ycTaHOBNEHO OTCYTCTBME HATpUS Ha ypoBHe
HWKHeW rpaHvLbl Anana3oHa KOHLUEHTPauui, YCTAHOBNEHHOrO MeTOAVKON aHanusa (MeHee
07 MKr/.qMa), To 3ta pabouyas npoba c BeBegéHHOIt N06GaBKOA MOHOB HaTtpua C, MoXer
cnyxute obpasuoM Ans KOHTPONSi C aTrecToBaHHbiM 3HaueHnem C,. Tlpu atom
onepaTUBHbIA KOHTPONL NpoLeaypbl aHanusa NPoBOAAT aHanoruyHo ¢ n.n. 15.3.2-15.3.5. B
3TOM criyyae pesynbTaTt KOHTPOsbHOI fipoleaypbl K paccuuteiBaioT no dopmyne:

K, =X —C,, mrigm®, (21)

roe X — pesynbTaT KOHTPOMbHOTO M3MEPEHNsi KOHLEHTpaLMK HaTpus B obpasue Ans
KOHTpOnS,

C, — BennuuHa aobasku.

15.4 OMEPATUBHbLIN KOHTPOMNb MNPOUEQYPLI AHANM3A C NPUMEHEHUWEM
METOJA JOBABOK

15.4.1 Cpepcrsamn KOHTPONA ABNAIOTCA NPobbl CTabUNbHOro cocTasa v 3Th e npobbl
C U3BecTHoWt paobaBkoil onpeaenseMoro komnoweHta. PaGouve npobbl gns nposeaeHust
ONepaTUBHOIO KOHTPONA BLIOUPAlOT Takum o6pasoM, uTobbl KOHUEHTPAUWUs HaTPust B HUX
Haxogunace B uccnegyemom AuanasoHe, ykasaHHOM B Tabnuue 1. AHanuaupyemyto npoby
Aenat Ha 2 yactu. OpgHy yacTb octasnsioT 6e3 nameHeHus, Bo BTOPYIO AenaioT aobaeky

noHos Hatpus C,, BenuuuHa pobasku poskHa coctasnath 100-150% OT cogepxaHus
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HaTpus B npobe. B ycnosusix BHyTpunabopaTopHoW NPeLU3MOHHOCTU (OQHM U Te Xe
peakTuBbl, OAWH U TOT Xe Npubop) NpoBoAAT aHanua npobbl ¢ BBeAEHHOK Ao6aBKo MOHOB
HaTpus.

15.4.2 B cooteetcteuu ¢ n.10,11 nony4yaioT pesynbTaThl KOHTPOMNbLHLIX U3MEpPerUit
KOHLEHTpauuu Hatpus B pabodel npobe — X, u B paboyeit npobe ¢ BHECEHHON M3BECTHOWM
nobaBkoit aTTrecToBaHHON cMecu WoHoB HaTpus — X, . MpoBoAsT npoBepky NpueMnemocTy
no n.12.

Ecnu pns pesynsTaToB €AMHMMHOTrO aHanusa npobel unu npobbl ¢ pobaskoit He
BbINONHAETCH ycnosue (9), TO MOBTOPAIOT aHanus3, gaBLMIA HeNpuemnemMble pesynbTarthl.
lMpy nNOBTOPHOM npeBbilleHWA Npeaena noeTopsemocT (ycnosue (9) BHOBb He
BbINONHAETCS), BLIACHAIOT WM YCTPAHAIOT MPUYUHBLI MOSIBNEHNS HEYAO0BNETBOPUTENbHOM

NOBTOPAEMOCTU pe3ynbTaTtoB aHanusa.

B kauecTBe peaynbTaTos KOHTPOJSIbHLIX U3MEPEHNi KOHLUEeHTpaLmn HaTpus B npobe 1 B
npo6e ¢ po6aekod MoryT 6biTb WMCNONb3OBaHbl TOMLKO CPeAHWE apudmMeTndeckne AByX
pe3ynbTaToB €AWHUYHOrO aHanusa, PacXoXOeHWe MexXAY KOTOpbiMM He npesbllaeT

npegena nostopsemoctu (ycnosue (9)).
16.4.3. PesynbTat koHTponbHOA npoueaypet K, paccunteiBaioT ro hopmyne:
K, =Xuo—Xa—C,, Mrigm’. (22)

15.4.4. HopmaTtus koHTpons K paccuuteigaiot no chopmyne:

K=\A ., +AY,  mriom’, (23)

rae+A 71 xnso —XaPAKTEPUCTUKA MOrPEeLHOCT PEe3ynbTaToB KOHTPONLHOrO wU3MepeHus,
COOTBETCTBYIOWANA coaepxaHmnio HaTpuA B npobe ¢ nobaskon, paccuutaHHan no opmyne:
A pnrs =0,01-8,, - X neo, Mr/AMY; (24)
+A,,— XapakrepucTuka norpelHOCTM pe3ynbTaToB KOHTPONbHOTO  U3MEPEHUA,
COOTBETCTBYIOWan cofiepxaHuio HaTpua B npobe, paccuntaHdHan no popmyne:
Ay, =001-8, - X, mr/am>; (25)
+J5 ), — OTHOCUTENbHOE 3Ha4YeHUe XapakTepucTuku NorpeLHoCTU pesynbTaTtoB aHanusa,

ycTaHOBNEHHoe Nnpu peanusauvm Metoauku 8 naboparopuu n obecneunBaemoe KOHTponem

cTabunbHOCTH pe3ynbLTaTos aHanusa.
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15.4.5. Peanusaumn pewatowlero npasuna KOHTPONA:
|K|< K (26)

Mpu HeBbINONHEHUN 3TOTO YCNOBUS KOHTPONBLHYID nNpouedypy nostopsioT. [lpu
NOBTOPHOM  HEBbLINONHeHUWW ycnoBusa (26) BLIACHAIOT NpPUYMMHBLI, N[pUBOAAWME K

HEYA0BNETBOPUTENLHOMY pesynbTaTy, 1 NPUHUMAIOT Mepbl K UX YCTpaHEHWIO.
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Mpunoxexue A

Nepecuet pNa B Maccosyio KoHueHTpauuio Na

pNa mK2/om’ pNa MK2/OM® pNa MK2/OM’
7,50 0,73 5,95 25,81 4,40 915,65
7,45 0,82 5,90 28,96 4,35 1027,37
7,40 0,92 5,85 32,49 4,30 1152,73
7,35 1,03 5,80 36,45 4,25 1293,39
7,30 1,15 5,75 40,90 4,20 1451,20
7,25 1,29 5,70 45,89 4,15 1628,28
7,20 1,45 5,65 51,49 4,10 1826,95
7,15 1,63 5,60 57,77 4,05 2049,88
7,10 1,83 5,55 64,82 4,00 2300,00
7,05 2,05 5,50 72,73 3,95 2580,64
7,00 2,30 5,45 81,61 3,90 2895,53
6,95 2,58 5,40 91,56 3,85 3248,84
6,90 2,90 5,35 102,74 3,80 3645,25
6,85 3,26 5,30 115,27 3,75 4090,04
6,80 3,65 5,25 129,34 3,70 4589,10
6,75 4,09 5,20 145,12 3,65 5149,06
6,70 4,59 5,15 162,83 3,60 5777,34
6,65 5,15 5,10 182,70 3,55 6482,28
6,60 5,78 5,05 204,99 3,50 7273,24
6,55 6,48 5,00 230,00 3,45 8160,71
6,50 7,27 4,95 258,06 3,40 9156,46
6,45 8,16 4,90 289,55 3,35 10273,72
6,40 9,16 4,85 324,88 3,30 115627,31
6,35 10,27 4,80 364,53 3,25 12933,85
6,30 11,53 4,75 409,00 3,20 14512,02
6,25 12,93 4,70 458,91 3,15 16282,75
6,20 14,51 4,65 514,91 3,10 18269,55
6,15 16,28 4,60 577,73 3,05 20498,77
6,10 18,27 4,55 648,23 3,00 23000,00
6,05 2,50 4,50 727,32 2,95 25806,42
6,00 23,00 445 816,07 2,90 28955,28




pNa MK2/OM’ pNa MK2/OM’
2,85 32488,36 1,20 1451201,89
2,80 36452,54 1,15 1628275,30
2,75 40900,43 1,10 1826954,94
2,70 45891,03 1,05 2049877,16
2,65 51490,59 1,00 2300000,00
2,60 57773,39

2,55 64822,81

2,50 72732,39

2,45 81607,08

2,40 91564,65

2,35 102737,23

2,30 115273,06

2,25 129338,50

2,20 145120,19

2,15 162827,53

2,10 182695,49

2,05 204987,72

2,00 230000,00

1,95 258064,24

1,90 289552,84

1,85 324883,64

1,80 364525,43

1,75 409004,26

1,70 458910,33

1,65 514905,86

1,60 577733,88

1,55 648228,07

1,50 727323,86

1,45 816070,80

1,40 915646,49

1,35 1027372,26

1,30 1152730,64

1,25 1293385,05

19



NMpunoxenue b
(cnpaBouHoe)
HopmaTtusHbie cobinku
[1] Aosavopbl nUNEeTO4YHbIE
C IMCKPETHOCTBIO YCTaHOBKM A03 0,01-1,00 cM®
[2] Na-cenekTuBHbIM anekTpog 3cP-10-07
[3] BcnoMmoraTenbHbil xnopcepebpsinblit anektpog 3BJ1-1 M3
[4] CTeknAHHbIK anekTpon SCI-43-07
[5] TepmomeTp nabopaTopHbiit T1-2, LeHa aeneHun 1 °C

[6] Pukcanan ¢ (NaCl) = 0,1 Monb/am® (0,1 H)

20

TY 64-1-3329-81
TY 25-0519.072-86
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TY 25-2021.003-88
MPTY 6-09-292-70



Mpunoxexue B
bubnuorpacms

FOCT 12.1.004-91 Cucrema craHgaptoB GesonacHoctn Tpyaa. [loxapHas
6esonacHocTb. O6wme TpeGosaHus.

FOCT 12.1.005-88 Cucrema craHpapToB GesonacHocTu Tpyaa. Obiuve CaHWTapHO-
rurueHnveckie Tpebobanma K BO3ayxy paboyeit 30HbI.

FOCT 12.1.019-79 Cuctema cranaapToB GesonacHocT Tpyaa. OnekTpobe3onacHocTs.
Ob6uive TpeboBaHNa N HoMeHKNaTypa BUAOB 3aLLNTHI.

FOCT 12.4.009-83 ToxapHans TexHWka AnA 3awmTbl o6bekToB. OCHOBHblE BUAbI.
Pasmeluietune v obenyxusaHme.

FOCT 1770-74 lNocyna MepHas nabopatopHasi cveknsHHasi. LIMnuHApbl, MeH3ypku,
konbbl, Nnpobupku. OBLne TeXHMYECK1e YCIOoBUR.

FOCT 4233-77 Hatpwuit xnopucTbiii. TexHudeckue ycnoBusi.

FOCT 4461-77 Kucnota asotHas. TexHuyeckue yCrnoBus.

FOCT 11125-84 Kucnota a3otHas. TexHnyeckue ycnosus.

FOCT 24104-2001 Becnl nabopaTtopHble. Obuwue TexHuueckue TpeboBaHUA.
FOCT 24147-80 AMMuak BofHbli 0COBON YNCTOTbI. TexHu4eckne yCrnoBus.

rOCT 29227-91 (UCO 835-1-81) MNocyna nabopatopHas creknsHHas. MNuneTkn
rpagyvpoBaHHble. HYacTtb 1. O6lumne Tpebosanus.

FOCT P 52501-2005 Bopa ans na6opaTtopHoro aHanusa. TexHudeckue yCnoBus.
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