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Hacrosmias MeToauka pacnpocTpaHSeTcss Ha aHaIW3aTopbl KHUAKOCTH Mojened T28,
C22, T80, X80, LQ800 (nasnee — aHaIM3aTOphI), IpeIHA3HAYCHHBIX Ul HENPEPHIBHBIX H3MEpe-
HUW TEMIIEPaTyphbl, yAEIbHOH 3/1eKTpudecKoi nposoaumMoctu (nanee — YIII), pH, okucaurensHo-
BOCCTaHOBHTEJILHOrO nmoreHuuana (gauee — OBII), MaccoBO# KOHIEHTpallMd PacTBOPEHHOIO B
BOJIE KHCJIOPO/JIa U MAaCCOBOM KOHIIEHTPALIMH PACTBOPEHHBIX HOHOB.,

AHaM3aTOPBI MOJAJEKAT NCPBUYHOM M MEPUOJUYECKOU moBepke. J[omycKkaeTcs mpoBo-
JMTh NOBEPKY OrPaHUYEHHOIO YHCIa W3MEPUTENBHBIX KAaHAJIOB B COOTBETCTBHU C 3asBICHHEM
Biaznensua CH.

1 Onepanun noBepku
O6beM 1 mocie10BaTeNbHOCTD ONepaliii TOBEPKHU yKa3aHsbl B Tabuume 1.
Tabnuna 1

O06s13aTeIbHOCTD IPOBEICHUS
Howmep nynkra, B
oIeparyu
KOTOPOM H3JI0-
HaumeHnoBanue oneparnuu [Tpu nepuoau-
eHa Metoauka | [Ipu nmepBuu- .
v 4ecKoM nosep-
MIOBEPKHU HOM MOBEpKE ‘e
1. BHemHuit ocMoTp m. 6.1 Ha Jla
2. OnpoboBanue m. 6.2 Ha Ja
3. IloaTBepixieHHE COOTBETCTBUS MIPOTPaMM-
m 6.3 Jla Jla
HOro obecreyeHus
4. OnpeneneHre METPOJIOTHYECKUX XapaKTe-
PHCTHK:
4.1. Onpenenenue abCOMIOTHOM MOTPELTHOCTH 6.4.1 I 1
b n. 6.4. a
B PeXHMME U3MEPEHUH TeMIlepaTypbl o
4.2. OnpeneneHne OTHOCHTEIBHOM MOTPELIHO-
. m 6.4.2 Jla Ja
CTH B pexxume usmepeHui YOIl
4.3. Onpenenenue NpUBeIeHHOH (K quanaso-
HY) MOTPEIIHOCTH B PEKUME U3MEPEHHH Mac-
y) morp 2 P m. 6.4.3 Ta Jla
COBOM KOHILIEHTPALIUU PACTBOPEHHOTO B BOJIE
KUCIIOpoJa
4.4. Onpenenenue abCOMIOTHON MOrPELTHOCTH 1 6.4.4 T Tia
B pexxume u3MepeHui pH B
4.5. Onpenenenue abCOMIOTHOM MOTPEUTHOCTH
% n. 6.4.5 Ha Ha
B pexxuMe usmepenuit OBII
4.6. Onpenenenue OTHOCUTEIbHOH MOTPELIHO-
CTH B pEXKHUME U3MEPEHUI MacCOBON KOHIIEH- m. 6.4.6 Ha JHa
TpaLMU HOHOB B BOJIE

[Ipu nosy4eHun OTpULATEIbHBIX PE3yIbTaTOB IIPH TPOBEACHUHN TON MM UHOU OIIepaIiiu
JajbHeNIIas MOBEpKa IMPeKpaIlaeTcs.




2

CpeacrBa noBepku

2.1 Tlpu mpoBeIEHHH MOBEPKH NMPUMEHSIOTCS CPEACTBA M3MEPEHHM, BCIIOMOIaTeIbHOE
o6opy/I0BaHKE U CTaHIapTHBIE 00pa3Lbl, MIPEICTaBIEHHbIE B TAOIHIIE 2.
Tabnuna 2
Homep
IIyHKTa Me- FIPRHORMINE ¥ JHIX CEROBHO~ MeTtponoru4yeckue XapaKTepHCTHKH CPE/ICTBA
a— IO WJIM BCTIOMOTaTeIbHOTO .
Cpe/ICTBa MOBEPKH
BEPKH
PabGounit stanon 3 paspsja enu-
HMIIBI TEMIIEPATYPhI cOracHo  |/IMana3oH u3MepeHuid TemmnepaTypbl OT MHHYC S0
6.4.1 I'OCT 8.558-2009 - repmomerp |mo moc 199,99 °C, npenensl gomyckaeMoi ab-
1abOpaTOPHBIN MEKTPOHHBIH  |comoTHOM norpemHocty £0,05 °C
JIT-300 (per. Ne 61806-15)
PabGouuii stanon 2 paspsa eau-
HUIIBI YIEIbHON 3JIEKTPUYECKOH
MPOBOAMMOCTH XHIKOCTEH B
COOTBETCTBHH € FOCYAApCTBEH- |J/lHana3oH u3MepeHUu yaeIbHON JIEKTPUIECKOiH
6.4 HOM MOBEPOYHOU CXEMOIH, npoBogumocTy: ot 107 10 50 CM/M, mpeens
= YTBEPXKIACHHOM npuka3oM Poc- |1omyckaeMoil OTHOCHTEILHON MOTPEeIIHOCTH
craggaprta ot 27.12.2018 r. + 0,25 %
Ne 2771 - Konpykromerp sabo-
paropHsli KJI-C-1 (Per. Ne
46635-11)
CO cocraBa HCKYCCTBEHHOM ra-
6.4.3 30BO CMECH Ha OCHOBE HHEPT- I'CO 10531-2014
HBIX M IOCTOSIHHBIX I'a30B CO-
craBa (O2+N>3)
Paboune sranons pH 2-ro pas-
psina — OydepHble pacTBOPHI CO-
rnacHo ['OCT 8.120-2014 - Jnana3on Bocnpoussenenuit pH npu remnepary-
6.4.4 CTaHJApT-TUTPHI Ul IpUroTos- [pe 25 °C ot 1,48 no 12,43, npexnensl fomyckae-
neHus Oy(epHBIX pacTBOPOB -  [MO# abcomoTHO#M morpermHocTH +0,01
pabounx stanonoB pH 2-ro pasz-
psiza (per. Ne 45142-10)
Homunansaoe 3nauenune OBII (mpu Temneparype
6.4.5 Cranpapr-tutpsl CT-OBII-01 |25 °C) 298 u 605 MB, npenenst nomyckaemoii ab-
e (Per Ne 61364-15) COJIFOTHOM MOrpermHoCTH Bocnpousseaenuss OBIT
+3 MB
— xnopua-uosoB (CI) 'CO 6687-93+6689-93
— noHoB ammonust (NH4") TCO 7015-93+7017-93
— mutpar-uoHoB (NO*) I'CO 6696-93+6698-93
— noHoB Hatpus (Na*) 'CO 8062-94+-8064-94
— ropun-uonos (F) 'CO 7188-95
— 6pomua-uonoB (Br) 'CO 9329-2009
6.4.6 CraniapTHble 06pa3sibl BOIHEIX |- noHOB Kanbius (Ca?") ['CO 8065-94+8067-94

pacTBOpOB

— nonoB meu (Cu?") [CO 7998-93+8000-93

— noHoB kaimums (K) T'CO 8092-94-+8094-94

— HoHOB cepebpa (Ag") I'CO 9727-2010

— cynbhun-nonos (S%) 'CO 9728-2010

— mutput-Honos (NO?) 'CO 7021-93+7022-93
— nonoB kagmus (Cd*") I'CO 6690-93

— nouos ceunua (Pb?") 'CO 7012-93+7014-93




[Iponoskenue Tabuip 2

Howme
P | Haumenosanwue 1 Tim ocHoBHO-
IYHKTa Me- Metposoruyeckue XapakTepUCTHKU CPEICTBA
IO MJTH BCTIOMOTaTEeILHOTO
TOJTUKH IO~ [IOBEPKHU
CpeZCTBa IOBEPKH
BEPKHU
BcnomorarensHoe 000pyaoBaHUE, peaKTHBBI U MaTepHAIIBI
6.4.2 Kanmit X1opucThlit (X.4.) no ['OCT 4234-77

[TorpemHocTs NOAAEPKAHUS TEMIIEPATYPHl HE

6.4.1-6.4.6 |TepmocTar )XHIKOCTHOM 6onee +0,1 °C, B auana3one temmneparyp ot -30
°C o +90 °C;
[TorpemHOCTs, M3MEpPEHHN TEeMIlepaTyphl B Jua-
na3oHe ot 0 1o +60 °C He npebimaet +£0,3 °C
[TorpemHOCTs U3MEPEHH OTHOCHTEIBHOM BIIaX-

6.4.1-6.4.6 Tepmorurpomerp UBA-6 HoctH B auar. ot 0 1o 98 % He npesbimaer adc. +

T | (per. Ne 46434-11) 2 %; B nuar. ¢B. 90 mo 98 % abc¢. +3 %

[Torpemuocts u3MepeHuit arMochepHOro J1aBie-
Hus B auanazone ot 700 mo 1100 rlla He npeBsi-
maet +2,5 rlla

2.2 JlomyckaeTcsl IPHMEHSTh CPe/ICTBa H3MEPEHHUH, CTaHJapTHBIE 00pa3isl ¥ 060pyI0-
BaHME, HE NPHUBEJCHHBIC B IepeuHe, HO 00ecrednBarolue ONpeae/ieHHe METPOJOrHYECKHX Xa-
PAaKTEPUCTHK ¢ TpeOyeMON TOYHOCTEIO.

2.3 Bce cpeacTBa MOBEpKH JOJDKHBI HMETh JICHCTBYIOIIME CBHICTEIBCTBA O IMOBEPKE,
Bce 'CO n0/mKHBI UMETH JAEHCTBYIONIME MAcIOpPTa, HCIBITATEIbHOE 000PYIOBaHUE ICHCTBYIOIIHE
aTTeCTaThl.

3 TpeboBanus 6e3onacHocTH

3.1 K pabote ¢ npubopaMy, UCIIOIb3yeMble MPH MOBEPKE, JOMYCKAIOTCS JIMIA, MPO-
LI€IIME HHCTPYKTaX 10 TEXHUKE 0e30MacHOCTH IpH paboTe ¢ 3JIEKTPO- U PaTHOU3MEPUTETbHEI-
MU npubopamu.

3.2 Ilepen BKIIOUEHHEM JOJDKEH OBITH MPOBE/ICH BHEIIHHM OCMOTP IPHOOPOB C LENBIO
OIIpe/IeJIEHUs] HCIIPABHOCTH U 3JICKTPUYECKOH G€30IacCHOCTH BKIIFOYEHHUS HX B CETh.

3.3 Ilepen BKIIOUEHHEM B CETh MPUOOPOB, HCIIOIB3YEMBIX IIPH ITOBEPKE, OHH JIOJDKHEI
OBITH 3a3eMJICHBI B COOTBETCTBHHU C TPEOOBaHUSIMH, YKa3aHHBIMU B DKCILTYaTAllHOHHOM JJOKYMEH-
TallHH.

3.4 Tlomewenue, B KOTOPOM IIPOBOAUTCS MOBEPKA, JIOJDKHO COOTBETCTBOBATH TpeboBa-

HusM noxapHo# OesomacHocTH o I'OCT 12.1.004-91 u umeTh cpeacTBa MOXKAPOTYIIEHHUS 110
I'OCT 12.4.009-83.

4 Yci0Bus NOBepKH
IIpu mpoBeIeHUHU MOBEPKH JODKHEI OBITh COOIIOICHBI CIIEYIOIIHE YCIOBHUS:

. TEMIIepaTypa OKpy Karolero Bo3ayxa, °C: 25:£5;
° OTHOCHTEIIbHAS BJIAYKHOCTh BO3/yXa, He Ooiee, %o: 95;
® aTMocdepHoe aaBneHue, klla: ot 86 no 107;

5 IloaroroBka Kk moBepke

[ToaroroBuTh K paboTe aHATU3ATOP B COOTBETCTBUH C PYKOBOACTBOM II0 DKCILTyaTallHH,
IIPOBEPUTH PabOTOCIIOCOOHOCTD aHAIN3aTOPa B PeKUME U3MEPEeHHUs, paboyne 3TaJOHBI H BCIIOMO-
raTelibHbIC CPE/ICTBA H3MEPEHHH COIIaCHO KCIUTyaTallMOHHON JOKyMEHTaIlMH Ha HuX. Ha moBep-
Ky MPEI0CTaBIIAETCs NPEABAPUTEILHO HACTPOSHHBIH U OTKAIMOPOBAHHBINM aHAIW3aTOP B COOTBET-
CTBUHU C PyKOBOJICTBOM I10 3KCILTyaTallHuH.



6 IIpoBenenne noBepku

6.1 Breunwuii ocMoTp.

ITpn mpoBeIeHMH BHELIHET0 OCMOTpa aHAJIM3aTopa MPOBEPSETCS HAa COOTBETCTBUE CIIEY-
IOLIUM TpeOOBaHMSIM:

. OTCYTCTBHE BHEUIHHUX MOBPEKICHUMN, BIUAIOLUIMX HA TOYHOCTD NTOKa3aHUM;

o OTCYTCTBHE OTCOCAMHUBILIMXCS WM CJ1a00 3aKpeIUIEHHBIX JJIEMEHTOB CXEMBbI
(onpenensieTcst Ha CITyX MPU HAKJIOHAX U3CIIHUSA).

. OTCYTCTBHE MEXaHHUYECKHUX MTOBPEKICHUH;

. COOTBETCTBHE KOMIIJIEKTHOCTH aHAJIM3aTOPa TEXHUYECKON JTOKYMEHTALlUH;

o UCIIPAaBHOCTH OPTraHOB YIIPABICHUS U HACTPOUKH;

AHaTM3aTOp CUUTAETCS BBIICPIKABIIUM BHEIIHHH OCMOTP, €CIIM OH COOTBETCTBYET IEpe-
YHCJICHHBIM BbIlle TPeOOBAHUAM. AHAIN3ATOP C MEXaHHYECKUMH MOBPEKAECHUSIMHU K IIOBEPKE HE
JIOITYCKaIOTCSL.

6.2 OmnpoboBanue.
[Ipu ompoGoBanuu mpoBepsercs (GYHKIMOHUPOBAHUWE COCTABHBIX YacTel aHaau3aTopa
COTJIACHO TEXHUYECKOH TOKYMEHTAIUH (PUPMBI-U3rOTOBUTEIIS.

6.3 IloarBepxaeHHe COOTBETCTBHS IPOrPAMMHOT0 0OecIeYeHusl.

[Ipu npoBeieHNH NOBEPKHU aHATM3aTOPa BHINOJIHAIOT onepanuto «IloaTBepxaeHne cooT-
BETCTBHS NporpaMMHoro odecrnedenus». Onepanus «IloaTBepikaeHHEe COOTBETCTBUS MPOrpaMMm-
HOro o0ecreueHHs)» COCTOUT B OIpEJeNIeHHH HOMEpa Bepcud (MACHTH()HUKAIIMOHHOTO HOMEpa)
IIPOrpaMMHOro obecneyeHus.

[IpocmoTp HOMepa BepcHHM MpPOrpaMMHOro odecredeHus Ui aHanuzatopoB 128 u C22
noctyneH B pazzaene «Menu» —> «Infox, nnsa ananmuzaropoB LQ800 B pazmene «Menu» —> «Info»
—> «System Information», mns anamuzatopoB T80 u X80 B pasmene «Menu» —> «Infoy —>
«Transmitter».

AHanu3aTop cYMTaeTcs NMpOIIeIIUM ITOBEPKY, eciai Homep Bepcuun CU coBnamaer ¢ HoO-
MEPOM BEPCHH MUJIH UMEET HOMEP BBIIIE BEPCHH, YKA3aHHOU B ONMCAHHHU THIIA.

6.4 OnpeneneHne METPOJIOTHYECKUX XaPAKTEPHCTHK.

6.4.1. Onpenenenue abCOMOTHON MOTPELIHOCTH B PEKUME H3MEPEHUN TEMIIEPATYPhI

Omnpenenenue abCOMOTHOM MOrPEIIHOCTH B PEXXHUME H3MEPEHHH TEMIIepaTyphl IIPOBO-
JUTh IIyTEM CPaBHEHHUs 3HAYECHUH, MOTy4YEHHBIX HA aHATH3ATOPe CO 3HAYEHHUSIMU pabodyero Tasio-
Ha. Mi3MepeHus NPOBOIUTE B TPeX TOYKAX, PACIOJIOKEHHBIX HA HAYAILHOM, CPETHEM M KOHEYHOM
ydacTKax auaria3oHa.

[ToMecTHTh STaJIOHHBIH TEPMOMETp M JATYHUK aHatu3aropa (110 BO3MOKHOCTH OMkKe K
MECTY yCTaHOBKM TEPMOMETpaA) B TEPMOCTAT, BbIAEpXKaTh B paboyeM 00beMe NP YCTAaHOBUBIIICH-
st Temrepatype He MeHee 60 MMHYT. B ka0 TO4YKe MPOBOIUTE IO TPH MU3MEPEHHS C HHTEPBa-
J0M B 1 MHHYTY.

AGCOIOTHYIO TIOTPELIHOCTE B PEXKHUME H3MEPEHHH TEMIIEpPATyphl PacCUMTHIBATEL IS
Ka)Xk/I0T0 U3MEPEHHOI'0 3HaYeHHs 110 hopmyie:

At = tyzy — tor, (1),
II€ tusw — TEMIIEpATypa, U3MEpEeHHas aHau3aTopoMm, °C;
tyr — TEMIlepaTypa, H3MepeHHas paboyum stamoHoM, °C.

PesynbTaThl onpeneeHus CUHTATh IOJIOKUTEIBHBIMU, €CIIH 3HaYeHHe a0COIOTHOM mo-
IPEUIHOCTH B PEXHMME M3MEPEHHH TeMIepaTypbl HE NPEBBILACT 3HAYCHUN U3 TaONuUIbl 1 mpuso-
xeHus [’

6.4.2. OnpezienieHre OTHOCHTENIBHOM ITOTPEIIHOCTH B pexkuMe uaMepenuii YOI

OnpezieneHHe OTHOCUTEIBHOMN MOTPEIIHOCTH B pekuMe uamepenuit Y II1 mpoBoauTs my-
TeM cpaBHeHHs 3HadeHuH YOIl mosepounsix pactBopoB KCl, H3MepeHHBIX aHAIM3aTOPOM CO
3HAUCHHSIMH, TOJTy4€HHBIMU Ha paboyeM sTaroHe. MeToauKa IpUroTOBJICHUS PACTBOPOB yKa3zaHa
B IIPUIIOXKEHHE A.



M3MepeHus: npoBOJAT, HAYMHAs OT PaCTBOPOB C MEHBIIMM 3HaueHueM YOIl k Ooibmum
IpHU TemrepaType pactBopoB 25 °C. B kax/10i ToYke NPOBOJAAT HE MEHEE TPEX HE3aBHCHMBbIX H3-
MEpPEHUH.

OTHOCHTENIbHYIO IIOTPEIIHOCTh B peKUMe u3MepeHuid Y11 paccuuThIBAIOT Ul KaXKI0ro

HU3MEPEHHOT0 3HaYCHHUA 110 hopMmyie:
Byan = T 100% @
0
rae X, —3HaueHue YOIl uamepeHHoe aHaM3atopoM, Cm/M;

Xo —3Hauenue YOIl nomyuenHoe Ha paboueM stanone, CM/M;
PesynbraThl ompezeneHUs CYMTATh MOJOKHTEIBHBIMH, €CIM 3HAYEHHE OTHOCHUTEILHOM
NOTPEIIHOCTH B peXume u3Mepenuit YOIl He mnpeBblaeT 3HayeHWH u3 Tabmuusr 1
npunoxenus .

6.4.3. Onpenenenue NpUBEACHHOM (K IHAra3oHy) MNOTPEUTHOCTH B PEKUME U3MEpPEHHMH
MacCOBOM KOHLEHTPALIUU PAaCTBOPEHHOTO B BOJE KHCIOpO/1a
Onpenenenue NpUBEIEHHOM (K AMAIa30Hy) MOrPEIIHOCTH B PEXKUME U3MEPEHHH pacTBO-
PEHHOTO B BOJE KHMCIOpPOJa IMPOBOJUTE IIyTEM CPaBHEHHS 3HAUEHUN PaCTBOPEHHOIO B BOJIE KHC-
J0poJia B NMOBEPOYHBIX PAacTBOpPax, IMPUTOTOBJIEHHBIX B COOTBETCTBUU C NpPUIIOKEHHEM b, m3me-
PEHHBIX aHAIM3aTOPOM C pacYeTHBIMM 3HAYEHUSMHU. B Kak10# TOUKe NMPOBOJAT HE MEHEE TpeX
HE3aBUCUMBIX U3MEPEHUH.
[IpuBeieHHYIO MOTPELIHOCTh B PEKUME HU3MEPEHHH MacCOBOM KOHIIEHTPALlUHM PacTBO-
PEHHOrO B BOJIE KUCJIOPO/ia PaCCUUTATh IS KaXKJ0r0 U3MEPEHHOr0 3HaYeHUs 10 hopmyie:
Yoo = 24— 100 0% (3)
Cn
rae  Cisw — 3HaYEHHE MACCOBOM KOHIIEHTPALMH PacTBOPEHHOTO B BOJE KHCIOPOJa, U3-
MEPEHHOE aHATH3aTOPOM, MI/IM>
Co — pacyeTHOE 3HaUEHHE MACCOBOW KOHIIEHTPALUH PACTBOPEHHOI'O B BOJE KHCJIO-
poJia B IOBEPOYHOM PacTBOPE, MI/IM’;
Cn — BEepXHHI1 Ipe/IeN AUana3oHa U3MepeHHit, Mr/am>;
PesynbTaThl onpeeneHus CUUTATh MOJIOKUTEIbHBIME, €CITH 3HAYEHHE TIPUBEIEHHOM 110~
I'PEIIHOCTH B PEXKMME U3MEPEHHH MacCOBOM KOHLEHTPALIMK PACTBOPEHHOTO B BOJIE KHUCIIOPOA HE
IIpEeBBILIACT 3Ha4YeHUH U3 Tabmuie! | npunoxenus [

6.4.4. Onpenenenue abCONIOTHOM MOTPELIHOCTH B pexXuMe uameperuit pH

Omnpenenenue abCOMIOTHON MOTPELIHOCTH B PEXHUME U3MEpPEeHH pH MpoBOaUTEH myTem
cpaBHeHMs 3Ha4eHHH pH pabounx stamoHoB pH 2-ro paspsiia, H3MEpPEeHHBIX aHAIHU3aTOPOM, C aT-
TECTOBAaHHBIMH 3HAYEHMSMH pabouMX ITAJIOHOB IpH Temreparype pactBopoB 25 °C. B kaxmoi
TOYKE IIPOBOJIUTE HE MEHEE TPEX HE3aBUCHMBIX U3MEPEHHH.

AOCOMIOTHYIO MOTPEIIHOCTh B peXUMe H3MepeHHit pH paccuyuTarh Ui KaXIOro M3Me-
PEHHOTO 3HaueHus o hopmyiie:

ApH = pHy,, — pH,,. “4),

rae  pHusw — 3HaueHue pH u3MepeHHOE aHAIH3aTOPOM;
pHsr — aTTecToBanHOE 3HaYeHHe pabounx 3TasioHoB pH.
Pesynbrarel onpeneneHus CYNTATh MOJIOXKHTEIbHBIMH, €C/IM 3HAUYEeHUE abCOIOTHOM T0-
IPELIHOCTH B peKUMe usMepeHuit pH He npeBblaeT 3HaueHuit u3 tabmauie! 1 npunoxenus I

6.4.5. Onpenenenne aGCOMIOTHOM MOTPEIIHOCTH B pexumMe uzmeperuit OBIT

Onpenenenre abcoMmOTHON MOTPENIHOCTH B pexume uzmepenuit OBIT mpoBoauTs myTem
cpaBHeHMs pacyeTHBIX 3HaueHMH OBII mnoBepouHBIX pPacTBOPOB, NPHIOTOBJIEHHBIX 110
['OCT 8.639-2014, co 3HaYeHUsIMHU, NIOJYYEHHBIMH Ha aHATU3ATOpE. MI3MEpeHHUs TPOBOAMTE TIpH

TeMieparype pactBopos 25 °C. B kax/10i Touke NpoBOAST He MEHEe TPEX HEC3aBHCHMbBIX H3Mepe-
HUH.



ABCOIOTHYIO ITOrpenIHOCTh B pexkuMme nameperuit OBII paccunTeIBaTh Ui KaX10ro
HU3MEPEHHOr0 3HaYeHHUs 1o Ghopmyie:
AOBII = OBIl,,, — OBII (5),
rae  OBIlisv — 3Hauenune OBII, u3mMepenHoe aHamu3aTopom, MB;
OBIls; — neiicrButensHoe 3HaueHue OBII, MB.
Pe3ynbTarel onpeneneHuss CYMTaTh MOJOKUTEIBHBIMH, €CJIM 3Ha4eHHe abCOTIOTHOM Mo-
rpelIHOCTH B perkuMe u3meperuii OBIT He npeBsilnaeT 3HaueHni U3 Tabauubl | npunoxenus I

6.4.6. OmnpenencHue OTHOCHTEJILHOM TMOTPEIIHOCTH B PEXHME W3MEPEHHH MAaccOBOM
KOHIICHTPAIlUX HOHOB B BOJE.

OmnpeneneHne OTHOCUTETBHON MOTPEIIHOCTH B PEKUME M3MEPEHUH MaccOBOH KOHIIEH-
TpallMy HOHOB B BOJZIE NPOBOJMTH ITyTeM CPABHEHHS 3HAYCHHH MacCOBOM KOHIIEHTpPALUK HOHOB B
MIOBEPOYHBIX PAaCTBOPAX, H3MEPEHHBIX aHAIU3AaTOPOM C PACUETHBIMU 3HAYEHUSIMU. B kax10# TOU-
K€ ITPOBOJISIT HE MEHEE TPEX HE3aBUCHMBIX H3MEPEHHUH.

OTHOCHUTENBHYIO OTPEIIHOCTh B PEXKUME U3MEPEHUH MAacCOBOM KOHLIEHTpAIIMH HOHOB B

BO/IE PACCUUTATD ISl KaXKI0TO H3MEPEHHOr0 3HA4YeHHs 110 hopMmye:
Ci=Cyp .
Sj=——-100% (6), rjae
Cro

C| — 3HaYeHHe MaccoBOM KOHIICHTpAllii HOHOB, H3BMEPEHHOC aHAJIU3aTOPOM, MI‘/,HM3;

Ci0 — pacyeTHOE 3HAYEHHE MACCOBOH KOHIEHTPAIlMM HOHOB B MOBEPOYHOM pacTBOpE,
mr/am>;

Pe3ynbraThl omnpenesieHHs CUUTATH IMOJIOKUTEIBHBIMU, €CJIH 3HAYEHHWE OTHOCHTEIBHOM
NOTPEIIHOCTH B PEXKHUME U3MEPEHUH MacCOBOW KOHIEHTPALIMM HOHOB B BOJE HE IIPEBBILIACT 3HA-
YeHUH U3 Tabnuus! 1 npunoxenus [

7 Odopmiaenue pe3yIbTaTOB NOBEPKH

7.1. Ilpu mpoBeneHHM IOBEPKH COCTABISIETCS IPOTOKOJ PE3yJIbTATOB H3MEPEHHH M0
dopme Ilpunoxenus [, B KOTOPOM yKa3bIBaeTCsi O COOTBETCTBUHM aHATHM3ATOPA MPEIbIBIISEMbIM
TpeOOBaHUSM.

7.2. Pe3ynpTarhl IOBEpKH 0OPMIISIIOT B BHJIE CBHIETENILCTBA O TIOBEPKE WIIH M3BELICHHS
O HENPUIOHOCTH YCTAaHOBJIEHHOH ()OPMBEIL.

7.3. Pe3ynbTaThl NOBEPKH CUMTAIOTCS MOJOKUTEIbHBIMH, €CJIH AHAIMU3aTOp Y/IOBJIETBO-
pseT BceM TpeGOBaHMAM HacTosed MeToaukH. [TonokuTenbHbIe pe3ybTaThl IIOBEPKH 0hOpM-
JIFOTCS IIyTEM BbIA4u CBHJIETEIbCTBA O NMOBEPKE. 3HAK IOBEPKH HAHOCHUTCS HA CBHJIETENIHCTBO O
IIOBEPKE MJIM Ha aHAIM3ATOPHI.

7.4. Pe3ynbTaThl CYUTAIOTCS OTPULIATENIBHBIMH, €CJTH IIPH POBEIEHHH TIOBEPKH YCTaHOB-
JICHO HECOOTBETCTBHE IIOBEPSAEMOr0 aHaIM3aTropa, XoTs Obl OJIHOMY M3 TpeOOBAaHUN HACTOSIIEH
MeToauKH. OTpHLAaTe bHBIE pe3yIbTaThl MOBEPKH O(GOPMIISIOTCS MyTEM BBIIAYH M3BELICHHH O
HETIPUTOAHOCTH ¢ YKa3aHHEM IIPUYHH HEMPUTOJHOCTH.



MMPUJIOKEHUE A
(oGs3aTenbHOE)

IIpuroroB/ieHne NOBEPOYHBLIX PACTBOPOB YAEJLHOH 3JIeKTPONPOBOIHOCTH

CpezcrBa H3MepeHHi, BCIOMOraTe/ibHbie YCTPOHCTBA, peaKTHBbI H MATEPHAJIbI.
- Kanuii xnopuctslit x.4., [OCT 4234-77,

- Boga auctwuaposanHas, [OCT 6709-72;

— tepmorurpometp UBA-6H-KII-J1 (Per Ne 46434-11)

- Becel 1abopatopHsle anekTpoHHble MB210-A (Ne rocpeectpa 26554-04)

- nocyzaa mepHas 2 kinacca toyrocti ['OCT 1770-74

IToBepouHbIe PACTBOPHI XJIOPHCTOI0 KAJIHSA

[ToBepounble pacTBOphl ¢ TpeOyeMoil MacCOBOH KOHLEHTpPAlMEH IOTOBSAT C IOMOIIBIO
XJIOPHCTOTO KaJlUsl, IPEIBaPUTEIBHO BBICYLIIEHHOT'O 10 IIOCTOSIHHOTO Beca.

JInis npUroTOBIEHHS PACTBOPOB XJIOpUCTOro Kamus Ne 2-8 pacyeTHy10 HaBecKy cou (co-
riaacHo tabmuue A.l) B3BEIIMBAIOT B CTAKaHE M PACTBOPSIIOT B HEOOJIBINOM KOJIMYECTBE AUCTUII-
JNMpPOBAHIOH BOMBL Be3 moTeps mepeHocaT B MepHYIo Koby BMecTuMOcThIO 0,5 v? Ha 75 % 06b-
€Ma 3aroJIHEHHYIO JHCTH/UIHPOBAHHOM BOJIOH, IEPEMEIIHBAIOT, 3aTEM IIOMEIIAIOT B TEPMOCTAT U
BBIACpP)KUBAIOT B TeueHue 30 MuHyT npu TeMnepatype 25,0 °C, nmocne yero pactBop B Koibe z10-
BOJAT 10 METKH JUCTHJUIMPOBAHHOM BOOi ¢ Temmnepatypoii 25,0 °C. Coxepxumoe KoJIOBI TIIa-
TEJIBHO IePEMELINBAIOT.

Tabmuna A.1
Homep | Macca HaBecKH XJIOPHCTOTO MounspHas KoHeHTpamus YOIl noBepounoro
pacTBopa KaJIusi, I XJIOPUCTOTO KaJIUsi, MOJIB/JT pacteopa, CM/M
1. | - (nucTHTIHPOBaHHAs BOJA) - 2,2:10%
2. ' 0,0253 0,0007 0,01
3. 6,0515 0,1623 2
4. 15,7537 0,4226 5
5. 26,1424 0,7013 ’ 8
6. 40,591 1,0889 12
i 52,5765 1,4105 15
8. 111,825 3 29,83 j
XpaHeHue

[ToBepo4HEBIE pacTBOPHI AOKHBEI XPAHUTHCS B TEPMETHUECKH 3AKPBITON MOCY/E U3 CTEK-
na. JlomyckaeTcst XpaHeHHe BOJHBIX PaCTBOPOB XJIOPHCTOIO KU B IOCY/I€ M3 MOJIHITUIICHA.

[loBepouHBIe PacTBOPHI CIEAYET XPaHHTh NPH HOPMAIbHBIX YCIOBHAX. CPoK rOJHOCTH
He 6oJiee TpexX MECSIIEB C MOMEHTA TIPUTOTOBJIEHHSL.




IPAJIOKEHUE b
(obs13aTenbHOE)

MeTtoauka MPHUroTOB/JCHHA PAaCTBOPOB
MaccoOBOMH KOHHCHTpaHHefl PACcTBOPEHHOI'0 B BO/1€ KHCJIOPOAA

CpeacrBa u3MepeHHi, BCIOMOraTe/ibHble YCTPOIHCTBA, pEAKTHBBI H MAaTePHAJIbI.
—I'CO-III'C cocraBa (O2+N2) I'CO 10531-2014;

— Aot razoo6pasusiii — 'CO 9293-74;

— MarHUTHas MeLIaJKa;

— nocyna mepHas 2 kiacca tognoctd ['OCT 1770-74;

— Bozia nuctuiuinposanHas, ['OCT 6709-72.

C mnomompro ['CO-TII'C roroBsT pacTBOpel ¢ TpeOyeMOH MacCOBOH KOHIIEHTpalUeH
pactBopeHHOro B Boze kuciopoaa. Tpedyemsie 'CO-III'C ykazans! B Tabmmue b.1.

Konby BMecTHMOCTBHIO 250 ¢M® MPOMBIBAIOT M HAMOJIHSAKOT €0 MPUMEPHO HA TPU YETBEPTH OT
obbema quctuiLupoBanHoit Bogoi mo 'OCT 6709-72.

[Tpu moMoLM COeMHUTENBHOM TPyOKH K GapboTepy uepe3 peayKTop MOACOEAUHSIOT OaIOH ¢
[TI"C. Pacxox ra3oBoit cMecH BU3yaJIbHO YCTAHABIUBAIOT 2...10 My3BIpHKOB B CEKYH/LY.

B cTakaH OmyCKarOT CTEep)K€Hb MAarHUTHOM MEINAJIKH, TEPMOMETP M 3aKpbIBAIOT CTaKaH
KPBIIIKOM U yCTAaHABIUBAIOT HEOOX0aMMYIO (Tak 4ToOBl He 00pa30BBIBATIACH BOPOHKA) CKOPOCTh
IepeMeIIiBaHusl.

Hacebienne Bo/ bl ra30BO# MOBEPOYHO CMECHIO TPOU3BOAAT He MeHee 20 MHHYT.

PacueTHoe 3HaYeHNE KOHIEHTpALMEH paCTBOPEHHOTO KHCIOPOAA B PaCTBOPE PaCCYMTHIBAECTCS
no ¢opmyne b.1. PactBopsl ObLTH TepMocTaTHpoBaHbl Npu Temreparype 25 °C, mocie 4ero
IPOBOIMIIMCH H3MEPEHHS PAaCTBOPEHHOIO B BOJIE KUCIIOPO/a.

[TpoBepka Hayasia AuanazoHa («HYJIEBOW» TOYKH) aHAIM3aTOPa OCYIIECTBIISIETCS C MOMOIIBIO
uHeptHoro raza (N2). [Toakmounts 6auioH ¢ uHepTHBEIM razoM (N2) Ha BXOJ SSYEHKH aHaIu3aTopa
C IIOMOIIBIO Ta30IUIOTHOIO COeIHMHEHUs. Y CTAHOBUTH IO pacxonoMepy OautoHa pacxon rasza 200-
400 mu/MHH.

[IpoayBaTh a30TOM Yepe3 sSYEHKy 10 YCTAHOBJICHHUS MOKa3aHUH aHaIu3aTopa, HO He Ooaee 120
MHHYT. THIIOBOE BpeMs YCTAHOBJICHHS HYJEBBIX MOKAa3aHUH JaTyMKa aHAIU3aTopa MPU XpaHEHUH
B TPaHCIOPTHOM kamepe coctapinseT 10-20 MUHYT.

OTHOCHUTENIbHAS IOTPEIIHOCTH IPUTOTOBICHHBIX PACTBOPOB He npeBbimaet 1,75 %.

Tabnuma b.1.
HomunanbsHoe [MTorpewHocTh MaccoBast KOHIIEHTpaLUs
No 3HauYeHHe 0OBEMHOM aTTECTOBAHHOTO 3HAYEHHS pPacTBOPEHHOT'0 KHCIOPOIa B
nomu Oz B azore, Cy, % [1T°C, %, A, He Goee pactBope, C, mr/ov>*
1 He 6oiee 1,0 0,01 0,4
2 He 6onee 10 0,05 4
3 He Oosee 50 0,15 20

* — npu paBnenun 760 mm pr.ct. (1016 rlla) u remneparype pactsopa 25 °C

PacueTHOE 3Ha4YeHHE KOHIEHTpALUEH pacTBOPEHHOIO KHUCIOPO/AA B paCTBOPE pPacCUUTHIBACTCS
no gopmyne b.1
¢ e X Pary
Xo By
rne P, —atmocdepHoii naBnenue, klla;
P, — HopmansHOe naBienue, pasuoe 101,3 klla;
X — 3Hayenue oobeMHoM goau Oz B 'CO-IITC, %;
X, — OTHOCHTEIbHOE 00BEMHOE CO/IEpXKAHUE KUCIIopoa B atMocdepe, pasHoe 20,94 %;

A — 3Ha4YCHH PaBHOBECHBIX KOHIIEHTpALUH KUcIopoaa (mpuioxenue B).

A (B.1),




MNMPUJIOKEHUE B
(cmpaBo4HOE)

3HaueHus PABHOBECHBIX KOHIEHTPAIlMi A KUCIOPO/ia NPH HACHIIIEHUH BOIBI
arMoc(epHBIM BO3/yXOM IIPH HOpMaIbHOM atMochepHoM paBnenun 101,325
kI1a (760 MM PT.CT.) B 3aBHCHMOCTH OT TeMIIEPATYpPBbl, MI/IM>

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

0,0 14,62 | 14,58 | 14,54 | 14,50 | 14,46 | 1442 | 1438 | 1434 | 14,30 | 14,26
1,0 1422 | 14,18 | 14,14 | 14,10 | 14,06 | 14,02 | 13,98 | 13,94 | 13,90 | 13,87
2,0 13,83 | 13,79 | 13,75 | 13,72 | 13,68 | 13,64 | 13,60 | 13,57 | 13,53 | 13,49
3,0 13,46 | 13,42 | 13,39 | 13,35 | 13,32 | 13,28 | 13,24 | 13,21 | 13,17 | 13,14
4,0 13,11 | 13,07 | 13,04 | 13,00 | 12,97 | 12,93 | 12,90 | 12,87 | 12,83 | 12,80
5,0 12,77 | 12,74 | 12,70 | 12,67 | 12,64 | 12,61 | 12,57 | 12,54 | 12,51 | 12,48
6,0 1245 | 12,41 | 12,38 | 12,35 | 12,32 | 12,29 | 12,26 | 12,23 | 12,20 | 12,17
7,0 12,14 | 12,11 | 12,08 | 12,05 | 12,02 | 11,99 | 11,96 | 11,93 | 11,90 | 11,87
8,0 11,84 | 11,81 | 11,79 | 11,76 | 11,73 | 11,70 | 11,67 | 11,64 | 11,62 | 11,59
9,0 11,56 | 11,53 | 11,51 | 1148 | 1145 | 1142 | 11,40 | 11,37 | 11,34 | 11,32
10,0 | 11,29 | 11,26 | 11,24 | 11,21 | 11,18 | 11,16 | 11,13 | 11,11 | 11,08 | 11,06
11,0 | 11,03 | 11,00 | 10,98 | 10,95 | 10,93 | 10,90 | 10,88 | 10,85 | 10,83 | 10,81
12,0 | 10,78 | 10,76 | 10,73 | 10,71 | 10,68 | 10,66 | 10,64 | 10,61 | 10,59 | 10,56
13,0 10,54 | 10,52 | 10,49 | 10,47 | 10,45 | 10,42 | 10,40 | 10,38 | 10,36 | 10,33
14,0 10,31 | 10,29 | 10,27 | 10,24 | 10,22 | 10,20 | 10,18 | 10,15 | 10,13 | 10,11
15,0 10,08 | 10,06 | 10,04 | 10,02 | 10,00 | 9,98 9,96 9,94 992 9,90
16,0 9,87 9,85 9,83 9,81 9,79 9,77 9,75 9,73 9,71 9,69
17,0 9,66 9,64 9,62 9,60 9,58 9,56 9,54 9,52 9,50 9,49
18,0 9,47 9,45 9,43 9,41 9,39 9,37 9,36 9,34 9,32 9,30
19,0 9,28 9,26 9,24 9,22 9,21 9,19 9,17 9,15 9,13 9:11
20,0 9,09 9,08 9,06 9,04 9,02 9,01 8,99 8,97 8,95 8,93
21,0 8,91 8,89 8,87 8,86 8,85 8,83 8,81 8,80 8,78 8,76
22,0 8,74 8,73 8,71 8,69 8,68 8,66 8,64 8,63 8,61 8,60
23,0 8,58 8,56 8,55 8,53 8,51 8,50 8,48 8,47 8,45 8,43
24,0 8,42 8,40 8,39 8,37 8,36 8,34 8,32 8,31 8,29 8,28
25,0 8,26 8,25 8,23 8,22 8,20 8,19 8,17 8,16 8,14 8,13
26,0 8,11 8,10 8,08 8,07 8,05 8,04 8,02 8,01 1,99 7,98
27,0 7,97 1935 7,94 0o 121 7,89 7,88 7,87 7,85 7,84
28,0 7,83 7,81 7,80 7,78 7,77 7,76 7,74 7,73 7,71 7,70
29,0 7,69 7,67 7,66 7,65 7,63 7,62 7,61 1,59 7,58 157
30,0 7,56 7,54 7,53 7,52 7,50 7,49 7,48 7,46 7,45 7,44
31,0 7,44 7,44 7,43 7,42 7,41 7,39 7,38 % ¥ 7,36 7,38
32,0 7,33 1,32 7,31 7,30 7,29 7,28 7,26 7,25 7,24 125
33,0 1,22 7,21 7,19 7,18 7,17 7,16 Tl 7,14 713 7,11
34,0 7,10 7,09 7,08 7,07 7,06 7,05 7,04 7,03 7,01 7,00
35,0 599 6,98 6,97 6,96 6,95 6,94 6,93 6,92 6,90 6,89
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NPUJIOXXEHUE I
(obOs13aTesbHOE)

HaumeHnoBanue XapaKTCPUCTHK

3HaueHHe U MOJeIer

T28 | €22 | T80 | X80 | LQ800

Jlnana3on usmepenuii pH

or 0 o 14

[Tpenensl nonyckaemon abCoMIOTHOM MOrpen-
HOCTH B pexxuMe u3mepeHuit pH

10,02

JlnanazoH U3MepeHU OKUCIUTEIBHO-
BOCCTaHOBUTeNIBbHOrO noreHuuana (OBII), MB

ot -2000
1o +2000

ot -1000 1o
+1000

ot -1500 o
+1500

[Ipenens! nomyckaeMoii abCcoMOTHOM Morper-
HOCTH B pEXXMME U3MEPEHUNH OKUCIUTEIBHO-
BoccTaHoBUTeNnbHOrO norenuuana (OBII), MmB

16

Jlnanazon usmepenuit YOI, Cm/m

or1-10* 102 | 5-10° 10 50

[Ipenens! 1omyckaeMoi OTHOCUTENBHOM MO-
IPELIHOCTH B pexxuMe uzmepenuit Y OII, %

2

Juanazon uzmepenuit YIOII ¢ HHIyKTHBHBIM
jaryukoM, Cm/M

ot 510 g0 100

ITpenens! nomyckaeMoit OTHOCHTEIBHOM I10-
['PEIIHOCTHU B pexxume uzMepeHu YOIl ¢ un-
JQYKTHUBHBIM JaTYHKOM, %o

£S

Jluana3oH U3MEepeHH MacCOBON KOHIIEHTpa-
IIMH PACTBOPEHHOTO B BOJIE KMCIOPOIA, MI/IM>

s ot 0 10 20

[Ipenens! gomyckaemMoi NpUBeIEHHOH MO-
IPELIHOCTH B PEKUME U3MEPEHUN MacCOBOH
KOHIEHTPALIMK PaCTBOPEHHOIO B BOJIE
Kuciaopoa, %

= 10,5

Juana3on uzmepenuii temneparypsl, °C

ot -5 o +95

[Ipenens! nomyckaemoii abCOMIOTHOM MOrpen-
HOCTH B peXXHMe U3MepeHui remneparypsl, °C

+0,3

JlnanazoHbl H3MEPEHHU MACCOBOM KOHIIEHTpa-
LIUH HOHOB, MI//IM":

— ammonust (NHg")

— Opomua-uoHoB (Br)
— Kaubius (Ca??)

— xnopua-uoHoB (CI7)
— memu (Cu??),

— ¢propun-uonos (F°)

— xasmus (K¥)

— cepebpa (Ag")

— narpus (Na”)

— cynbua-uoHoB (S%)
— HuTpaT-uoHOB (NO3")
— HATpUT-HOHOB (NO2")
— kaamus (Cd?)

ot 5-10 1o 18:10°
ot 1 10 10-10°
or1-10"! no 1-10°
ot 2 1o 35-10°
ot 1:102m0 1:10°3
012102 10 2:10°3
ot 1107 10 40-103
or 1-10" 10 1-10°
ot 2:10! 10 23-10°
or 1-10 1o 10-10°
or1-10" mo 1-10°
or 5-10" 10 0,5-10°
or 1-10" g0 1-10°

— cunna (Pb?) or2 mo 1-10°
[Ipenensl nomyckaeMoi OTHOCUTEIIBHOM O-
I'PELIHOCTH B PEXKUME U3MEPEHUH MacCoBOM 5

KOHLIEHTPAIlU1 UOHOB, %0




NMPUJIOXXEHHUE /I

IMPOTOKOJI IIOBEPKH

No

oT XX.XX.20XXr.

HaumenoBanue npubopa, Tun

Perucrpanuonssiii Homep B @enepajbHOM HH-

(dopmanoHHOM (GOHIE 1Mo 00eCIIeUeHHIO €UH-

ctBa u3mepenuit (OEN)

3aBoAcKON HOMeEp (eciu uMeeTcs: HHpopMaIys)

WsroroButens (eciu umeercst UHGopMarys)

"oz BbIIycka (eciu umeeTcst HHGopMars)

3aka3umK (HaMMEHOBAHHUE H aJIpec)

Cepust 1 HOMep 3HaKa NpeAbIAYIIEH TOBEPKU
(eci TaKue UMEIOTCS)

Bua nosepku

Meroauka noBepku

CpeacrBa noBepku:

HaunmeHoBaHME ¥ perHCTPALMOHHBIH HOMED
sranona, Tun CH, 3aBoackoi HoMep, HOMep
nacrniopta Ha ['CO

MCTpOJ'IOl'PI‘lCCKI’Ie XapaKTCPHUCTHKH

YcnoBusi noBepKu:

[TapameTpsl Tpebosanus HJI V3mepeHHbIe 3HaYeHHUs

Temneparypa okpyxaromniein
cpensl, °C

OtHocHTeNbHAs BIAXKHOCTD
BO31YyXa, Yo

AtmocdepHoe napienue, klla

Pe3yabTaThl MOBEpKH:
1. Baemnwui ocMoTp

2. Omnpobosanue

3. OmnpexerneHre METPOJIOTHYECKHX XapaKTepUCTHK (B cOOTBEeTCTBUU ¢ TpeboBanuamu HJI Ha

METOJIbI U CPEACTBA HOBCpKI/I)

HaumeHoBaHue nmapamerpa JlnanasoH

Honyqe}max IOrpeuIHoCThb

U3MEPEHUH "
HU3MEPEHHI

4.  JlononuutensHas HHGopMaLus (COCTOSIHUE 00BEKTA MOBEPKH, CBEIEHHS O PEMOHTE, FOCTH-

pOBKE)

Ha ocHoBaHuH pe3yjbTaTOB MOBEPKH BbIAAHO:

CBHJIETEIBCTBO O MoBepke Ne

OT

[Toeputenn

OT

(J5(0]

[Toanuce Jlara
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