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FocynachBeHHaﬂ cucTreMa obecrniedeHUs eJHHCTBA mmepeﬂuifl.

Motomerpn! miiamennbie AFP. MeToauKa MoBepKH MILS3-250-2025

1 O0mue MoJI0KeH s

1.1 HacTosmasi MeTO[MKa IOBEpPKH pacrpocTpansercs Ha (oroMerpsl miameHHble AFP
(nastee — oromerpsr). DOTOMETPH TOIEKAT NEPBHYHOM M Tepuoauyeckol mosepke. IToBepka
(hOTOMETPOB JI0JKHA IPOH3BOJUTECS B COOTBETCTBHH € TPeOOBAHUAMH HACTOSAMEH METOTUKH.

12TIpy mHpoBefeHHH IOBEPKH  IIPOCIEKHBAEMOCTh  (OTOMETPOB — obecrednBaeTcs
k I'DT 176-2019 «ocyapcTBeHHbI EPBHYHBL STATOH EIMHHIl MACCOBOH (MOJISIPHOM, aTOMHOIT) 10JTH
M MaccoBO# (MOJISIPHO#) KOHIIEHTPAIIMH KOMIIOHEHTOB B XHIKHX M TBEP/IbIX BEIIECTBAX ¥ MaTepuanax Ha
OCHOBE KYJIOHOMETPHM» B COOTBETCTBHH ¢ mpukasom Poccramgapra Poccuiickoit ®exeparliy 0T
19.02.2021 1. Ne 148 «O6 ytBepsk/ienun I'0Cy1apCTBEHHOH TIOBEPOUHOM CXEMBI JUIsl CPEJICTB U3MEPEHHH
COJIEp/KAHKS HEOPraHHISCKUX KOMIIOHEHTOB B JKU/IKMX U TBEPBIX BEIIECTBAX U MaTepHalIax».

1.3 B macToseil METoIMKe MIOBEPKH pealn30BaHa II0OBEPKa METOIOM IIPAMbIX U3MEPEHHIL.

1.4 Hacrosmmas MeTOIMKa OBEPKH [PUMEHSETCS U MOBEPKH (OTOMETPOB, HCIIONB3YEMbIX
B KauecTBe pabouMX CpeACTB H3MepeHmil. B pesynbrare IMOBEPKH JODKHBI OBITH NMOATBEPIKIACHBI
MeTpOJIOTHYecKue TpeOOBaHUs, IPHBE/ICHHBIE B Tabue 1.

Ta6muna 1 — MeTponorudeckue XapakTepruCTHKH

3Hayenue g MOJU(GHKALIUN

i Sk e e AFP21 | AFP31 | AFP32 | AFP4l | AFP5I

[Ipenen oOHapyKeHUS
(o kpuTepuio 36), Mr/oM’, He Goree:

— Kaus 0,01

— HaTpUs 0,01

— JIUTHS - 0,1 - | 0,1

— KaJIbLHS - - 2

— Oapus - - - | - \ 6

I[Tpenern 10mycKaeMoOro OTHOCHTENILHOTO
CpEeIHEero KBaJipaTHYECKOr0 OTKIOHEHHS 6
BBIXOJHOIO curuana, %

2 HopmaTHBHBIE CCHLIKH

2.1 B HacTosIel MeToqiKe MOBEPKH UCIIONb30BaHbI CChUIKH Ha CIICAYIOLIHE TOKYMEHTHI:

- Ilpukas Poccrammapra ot 19.02.2021 r. Ne 148 «O6 ytsepxaennn I'ocynapcTBeHHOM
ITOBEPOYHOM CXEMBI JUTS CPEICTB U3MEPEHHH COAEPIKAHUS HEOPIaHMIECKUX KOMIIOHEHTOB B JKH/IKHX U
TBEPBIX BEIIECTBAX U MaTepUaax»;

- ITpuxas Munuctepcrsa Tpyna 1 Conmansroi 3amutsl PO or 15.12.2020 r. Ne 903# «O6
yTBepKaeHrH [IpaBuil 0 OXpaHe Tpy/a IPU IKCILTyaTaluy MEKTPOYCTaHOBOKY,

-TOCT 12.2.007.0-75  «Cuctema  cranmaproB  OezomacHocTH  Tpyaa.  Msnemus
snexTpoTexHudeckue. O6mue TpeGoBanus 6E30IIaCHOCTH Y,

—TOCT 1770-74 Tlocyna MepHas nabopaTopHas CTeKisHHas, [{HIHHAPEI, MEH3YPKH, KOOI,
npobupku. O6IMe TEXHUYECKUE YCIIOBHUS;

—TOCT 29227-91 Tlocyna nabopatopras cTekisHHas. [Iumerkn rpagynpoanuble. Yacts 1.
O61mue TpeboBaHus; _

—TOCT P 52501-2005 Bona mis ma6opaTopHOro aHaiau3a. TEXHHUECKUE yCIOBHS,

3 Iepeuens onepanuii IOBEPKH CPeICTBA H3MePEeHUN

3.1 Ipu noBepKe JODKHE! GBITH BBIOTHEHbI OTIEPAlliy, yKa3aHHbIE B TaOIHIE 2




Tabnuna 2 — Oneparyy IOBEPKH

O6s13aTeTBHOCTD Homep pasnena (IyHKTa)
HamMeHOBAHHE OTIEPAIR IpOBE/ICHH ornepaiui npu METO/IMKHU TIOBEPKH, B
EPBHYHOM | MEPHOJIMYECK | COOTBETCTBHH C KOTOPBIM
IIOBEpKE oif ToBepKe | BBIIOIHAETCS ONeparus
MTOBEPKH
BremHuit 0cMOTp Ja Ja 8
[ToxroToBKa K moBepKe ¥ onpoboBaHHe aa aa 9
IIpoBepKa MPOrpaMMHOro 00ecTICYCHHS Ia na 10
OnpeeneHne METPOJIOTHIECKHX
XapaKTePUCTHK CPEICTBA U3MEPEHUH 1
MOATBEPIKICHHE COOTBETCTBUS CPEICTBA za a 11
HM3MCPEHUN METPOJIOTHIECKAM
TpeOOBaHHIM
Onpe/enenne OTHOCHTEIBEHOTO CPEIHETo
KBaJIpaTU9IeCKOro OTKIOHECHHS Ja na )
BBIXOIHOTO CHTHalIa
Omnpeienienne npeneiia 0OHapyKeHus
na bit:} 112
2JIEMEHTOB

3.2 B cirydae HeBbINOMHEHMS TPeGOBaHMUI XOTs ObI K ONHOM 13 onepaiyii, moBepka Goromerpa
[peKpAIAeTCs, | BHIIONHSIOTCS ONeparyy 1o 1. 12.4 HACTOSIIEH METOIUKH TOBEPKH.

33 Ha OCHOBAHWM [HMCHMEHHOTO 3asBlIeHHS Biajeibla QoromMeTpa WM  JIAIA,
IpesicTaBUBIEro (OTOMETP HA TOBEPKY, OQOPMICHHOTO B IpOU3BOIBHON (hopme, IOIycKaeTes
POBOJIUTH TEPHOAMYECKYIO TOBEPKY MO OTACIBHBIM XHMHYCCKHM  IJICMCHTAM (oBepka B
cokpamenHom o6beme). JlaHHas uHGOpMANEA IPUBOJUTCA B CBHACTE/IBCTBEE O moBepKe (B ciaydae ero
oopMiIeHHS) M B CBEICHHSX, HANpPaBIICMBIX B denepanbabil  HHOPMATMOHHBI  HOHI TIO
00€eCTIEUEeHHIO eJMHCTBA H3MEPEHMIA.

4 TpeGoBanus K yCJIOBHAM HPOBE/ICHHs MOBEPKH

4.1 TTpu mpOBeICHUHM TIOBEPKH JOIDKHBI OBITH COOITIO/IEHE] CIISAYIOIIHE YCIIOBUS:

- TemmepaTypa okpysatomei cpepl, °C or+ 15 mo + 25
- OTHOCHTEJIbHAS BIAKHOCTE, %o ot 30 o 80
5 TpeboBanns K CHENHAIACTAM, OCYECTBJISIIOMHM IOBEPKY

5.1 K mpoBezieEmIo paboT 1o mosepke GoToMeTpa JOIyCKarOTCs JIHIA, TPOLICATIIE oby4enue
B KauecTBE MOBEPUTENS, M3YUMBIIME PYKOBOJCTBO IIO OKCIUTyaTallny (nanee — PD) Ha oromeTp
¥ HACTOAINYIO METOJMKY MOBepKd. JIis TOMY4eHHs OSKCICPUMEHTANBHBIX JAHHBIX JOIMYCKACTCA
y4acTHE CEepBHC-MIKEHEPA M OIIepaTopa, 00CITyKHBAIOIICTO CPEJICTBO H3MEpPEHUH.

6 MeTpoJiornyeckie i TeXHHIecKHe TPeOOBAHHS K CPEICTBAM MOBEPKH

6.1 TIpu IpoBeIEHHH ITOBEPKY PUMEHSIOT 000PY/1I0BAHHE COTIIACHO tabmuie 3.



Tabnuma 3 — CpencTsa IOBEPKU

Oneparyy OBEPKH,

i —— MeTpooradeckue 1 TEXHUUeCKHe TpeOoBaHus K Ilepeuens

e CpEeACTBaM ITOBEPKH, HEOOXOIUMBIC IS IPOBEACHHS PEKOMEHTYEMBIX

IPUMEHEHHUA CPE/ICTB
TIOBEPKH CPEICTB MOBEPKU

IIOBEPKH
1. 9 [ToxgroToBka K CpejicTBa W3MEPEHHH TeMIepaTypsl OKpykaromei | Tepmorurpomerp
MIOBEPKE H cpezbl B auanasoHe mamepeHuit or mmoc 15 °C 10 | 31€KTPOHHBIHA
onpoboBaHue mmoc 25 °C ¢ abcomoTtHoi morpemHocThio He 6onee | « CENTER»
cpencrsa mamepennit |+ 1°C; CpenacrtBa H3MEpeHME OTHOCHTENBHOM | Mozenmu 313

BIAKHOCTH BO3ayXa B quarazone ot 20 % o 85 %, ¢
abCcomOTHOM MorpenHocThi0 He 6onee + 3 %

(per. Ne 22129-09)

.11 Onpenenenue

KounTposbHbie pacTBOPBI, IPUTOTOBIICHHBIC

METPOIIOTHYECKUX B COOTBETCTBMH C [IpuiokeHneM A HacTosIIeH
XapaKTepUCTUK U METOJIKH IOBEPKH;

NOATBEPXKICHHUC Bojma s nmaGoparopHOro aHanmsa 1-o¥ CTENEeHH
COOTBETCTBHA _ | wucrotsino F'OCT P 52501-2005

CpeJICTBa H3MEPEHHI

METPOIOTHYECKUM

TpeGOBaHHUIM

[Tpunosxenue A

CO cocrtaBa pacTBOpa HMOHOB HAaTpHs, HHTEPBAl
JIOMYCKAEMBIX aTTEeCTOBAHHBIX 3HAYCHMM MaccOBOM
KOHIeHTpanuu #uOoHOB HaTtpus ot 0,95 mo 1,05
mr/em?, IpaHHIIBI JIOTTyCKaeMBbIX 3HAYEHHH
OTHOCHTEJIBHONH  TOrPEIIHOCTH  ATTECTOBAHHOIO
snagenus + 1 % mopu P=0,95;

CO cocraBa pacTBOpa HOHOB Kajlus, HHTEPBAI
JIOIyCKAaeMBIX aTTECTOBAHHBIX 3HAYCHHH MacCOBOH
KOHIeHTpalu HoHOB Kamus ot 0,95 no 1,05 mr/em?,
[PaHHUIBl JIOMYCKAEMBIX 3HAYCHHH OTHOCHTEJBHOU
IOTPEINHOCTH ATTeCTOBAHHOTO 3HadeHus + 1 %
npu P=0,95;

CO cocraBa pacTBOpa HOHOB JIMTHsA HHTEpBal
JIOITYCKAeMBIX aTTECTOBAHHBIX 3HAUEHMH MacCoBOH
KOHIeHTpanuy HoHoB ymtHs ot 0,95 1o 1,05 mr/em?,
IPaHUIBl JOMYCKAEMbIX 3HAYEHHH OTHOCHTEIBHON
MOrPEIIHOCTH ATTECTOBAaHHOro 3HadeHus + 1 %
npu P=0,95;

CO cocraBa pacTBOpa HOHOB KaJbll¥sid HHTEPBAJ
JIOTIyCKAaeMbIX aTTECTOBAHHBIX 3HAYEHHH MaccoBOM
KOHIIEHTpalu WOoHOB Kambuust ot 0,95 mo 1,05
mr/em?, I'PaHMLIbI JIOITyCKaeMBbIX 3HAYEHUH
OTHOCHTEJILHOM  IIOIPEIIHOCTH  aTTECTOBAHHOIO
sgauenus + 1 % npu P=0,95;

CO cocraBa pacTBOpa HOHOB Oapus HHTEpPBAI
JIOIYCKAaeMBIX aTTECTOBAHHBIX 3HAYCHHMH MacCOBOM
KOHIleHTpaluu HoHoB Gapus ot 0,95 1o 1,05 mr/em?,
rPaHMIBl JIONMYCKACMBIX 3HAYCHHH OTHOCHUTEJbHOM
IOrPEIHOCTH ATTECTOBAaHHOrO 3HaueHuMs + 1 %
npu P=0,95;

I'CO 7474-98;
I'CO 7775-2000

I'CO 7771-2000;
I'CO 7473-98

I'CO 7780-2000

I'CO 7475-98;
I"CO 7682-99

I'"CO 7760-2000

Boza mis maGoparoproro anaimm3sa 1-o# crenenyu guctorei mo 'OCT P 52501-

2005;

Kon6sl mMeprbie BMecTuMocThio 100,0 M’ He HipKe 2-ro Kiacca TOYHOCTH

no 'OCT 1770-74;

6




Omnepaiiu MoBEPKH,

I SE— MeTpoIIoriuecKue ¥ TEXHUUECKUE TPeOOBAHHMS K [TepeyeHb
PELYIC Cpe/IcTBaM ITOBEPKH, HEOOXOIUMBbIE [UTS IIPOBECHMA PEKOMEHTyEMBIX
IIPAMEHEHHs CPEJICTB
ITOBEPKH CPEJICTB TIOBEPKH
IIOBEPKHU

[IuneTk: rpagyMpoBaHHbIe BMECTUMOCTBIO 1, 2, 5 cM® He HuKe 2-TO Kiacca
tougnocty o I'OCT 29227-91;

Jlozaropsl [TUIIETOYHbIE oJlHOKaHaNbHBIE | J[03aTOp NMUNETOYHBIA

BaphbUpyeMoro oonema B JMalasoHe OT 1000 10 | omHOKAHATBHBIN

5000 Mm°, OTHOCHUTEIIbHAS norpemuocts | JJEHITUIIET — wmox.

nosupoBanus He Goree + 2 %; JIITOI1-1-1000-5000
(per. Ne 95193-25)

Jlo3aTopsl [UIETOYHbIE olHOKaHaIbHBIE | Jl03aTOp MUNIETOYHBIHA

BapbupyeMoro odbema B JHManasoHe OT 100 o | oHOKaHAJILHBIN

1000 mm?, OTHOCHUTEIIbHAA norpemuocts | JIEHITUMIIET — wmoz.

no3uposaHus He 6onee = 3 % JITIOTI-1-100-1000

(per. Ne 95193-25)

ITpumeyanue — Jonyckaemcs ucnonb306ame npu nogepke Opyaue cpedcmea UsMepeHull
YmBepicOenno20 Mmund U NOGEpeHHble,  CMAHOGPMHbIE obpasybl  ymeepoicOeHHo20 muna ¢
Oeticmeylouyumu nACNOPMAMY, YOO0B1emEopAIOUfUe MempOol0eUtecKum mpe60oBaHUAM, YKA3ZAHHLIM 6
mabnuye.

Vi Tpebosanus (yca0BHs) 110 00ecneyeHHIO 0e30MaCHOCTH NMPOBEACHHA MOBEPKH

7.11lpy [pPOBENEHHH TMOBEPKH  JIOJDKHBI 6eITh  coOmomeHsl TpebGoBanus IIpukasa
MunucTepeTsa TpyAa u Conmanbaoi samutsl PO ot 15.12.2020 Ne 9031 «OG ytBepxkaenuu IIpasi
110 OXpaHe TPy/Ja MPH IKCILTyaTaluy dJIeKTPOyCTaHOBOKY, tpeGopanus TOCT 12.2.007.0, tpeGoBanns
6e30MacHOCTH, U3I0kKeHHbIE B PO Ha GOTOMETPEL

8 Buemmuii 0cMOTp CpeACTBA H3MEPEeHU

8.1 ITpu BHEIIHEM OCMOTpE yCTaHABIHBAOT:

- COOTBETCTBYE BHEIIHEro Buaa GOTOMETPA CBEICHUAM, IPHBE/ICHHBIM B OTIHCAHWH THIIA;

- OTCYTCTBHE BHIMMbIX NOBpEsKIeHHH GoTOMETPa;

- COOTBETCTBHE KOMIUIEKTHOCTH, yKa3aHHO# B PO;

- HaWYHe 0603HAYCHUS W CEPHIHOr0 HOMepa, YETKOCTh MaPKUPOBKH, a TaKKe OTCYTCTBHC
NOBpEXIACHAH 1 1e(EeKTOB, BIHIIONIMX Ha paboTocriocoGHOCTh PoTOMETPA.

9 [loAroToBKa K MOBEpKe M onpofoBaHne CPACTBA H3MepeHHi

9.1 TIpOBOAAT KOHTPOIH YCTIOBHH MOBEPKH C TIOMOLIBIO TEPMOTHTPOMETPA B COOTBETCTBUH
¢ 11.6 HACTOSIIEH METOIMKHU IIOBEPKH.

9.2 TlocJie MOpKoTa IIaMEHH (POTOMETP IIPOrpeBaioT He Menee 10 MuH.

9.3 Tlepen TpoBeJeHHEM MOBEPKH (OTOMETpPBI TOTOBAT K pabote B coorsercTBHH ¢ PO,
POBEPSIOT  paboTOCIIOCOOHOCTs OPraHoB  YNPAaBICHHMSA H  PerylTHpOBKHA doromerpa. [losepka
NPOBOIUTCS Ha BBICOKOH UyBCTBUTENHHOCTH doromerpa (3amaercs B HACTpOHKax (oTomerpa:
«System Setting» — «Element & Concentration Range» — «Hi»).

9.4 Tlpu BKOYEHUH POTOMETPA IOJIKHBI OTCYTCTBOBATE coobmenus 06 omubKax.

9.5B COOTBETCTBAM C NPHIOKEHHEM A K HACTOSIIEH METOMMKE TMOBEPKM TOTOBAT
KOHTPOJIBHBIE PACTBOPHI U3 CTAHJAPTHBIX o6pasmos mo 1. 6.1.

10 IIpoBepKa NPOrpaMMHOIro odecneyeH s CpeAcTBa H3MepeHHuH

10.1 IIpoBepKy HACHTHQUKAMOHHBIX MAHHBIX BCTPOCHHOTO MPOrpaMMHOIO obecrie4eHus
(namee — I10) doromerpa He TPOBOJAT BBHIAY  OTCYTCTBHA BO3MOXKHOCTH  BBIBOJA
HaeHTHGHKATMONHBIX JaHHBX (nmpusHakos) 110 Ha skpan dboTomeTpa.




10.2 TlpoBepky HACHTH()HKAIMOHHBIX JaHHBIX BHEIIHETO I10 ¢doromerpa (TIOCTABIIAETCA
OIIHOHAIBHO) poBoAsT py 3amycke [10. Bo Bpems 3amycka [10 mosBigercs 3acTaBka, B KOTOpPOH
yKa3aHb! HICHTHUKAMOHHOE HanMeHoBanue 1 Homep Bepeuu 110.

10.3 HaumenoBauue u Homep Bepcud BHemHero I1O doTomeTpa AOHKHEI COOTBETCTBOBATH
TpeGOBaHUAM, IIPHBEICHHBIM B TabmHIIE 4.

Ta6numa 4 — Unentuduxanronnsie fannsic BHemuero [10

W nenTuduKan@oHHble JaHHbIC (IPH3HAKH) 3HaueHue
Unentudukanuontoe Haumenosanue [10 FPStation Pro
Howmep Bepcuu (uaeHTHuKarmonnbiit nomep) 110, He HuKe 2.5
Iudposoit unerTuduxarop I10 -

) «XX» He orHOCATCS K MeTponormdecku 3Hauumoil dactu [1O u Moryt npuHHMaTh
spavenns ot 0 710 99; B HOMepe BepcHy JOMYCKAeTCs HAIMYME JOMONHUTENBHEIX OYKBEHHBIX
cyhPHUKCOB H/MIM MHBIX 3HAKOB (HANpPUMeEp, THPE, AehuC i T.11.).

11 Onpeaelienne MeTPOJOTHYECKHX XapPAKTEPHCTHK CPEICTBA H3MepPeHHH M
[O/(TBEPIKICHHE COOTBETCTBHS CPEACTBA H3MEPEeHHIi MeTPOJIOTHIeCKHM TPeboBanUIM

JUns ompeneleHus Tpenena OOHApy’KEHHWs OIEMEHTOB M OTHOCHTEIBHOIO CPEIHEro
KBaJ[PAaTHYECKOr0 OTKJIOHEHHA BBIXOJHOTO CHTHAjIA UCIOIB3YIOT NPUTOTOBJICHHbIC B COOTBETCTBHH C
[IpunokeHHeM A HACTOSIICH METONMKH IIOBEPKH HHIMBHIYAIbHBIE KOHTPOJBHBIC PACTBOPBI
9JIEMEHTOB HJIM MHOTOJIEMEHTHBIH KOHTPOJbHBINA paCTBOp co cneayronm\m KOHI.ICHTpauPISiMPI
3eMenTOB: Kamiit — 0,5 mr/mv’; Harpuit — 0,5 mr/mv’; mutait — 0,5 Mr/ave; Kamemmit — 5 Mr/mM;
Gapuit — 10 Mr/mv’.

11.1 Onpenenenye OTHOCHTENBHOIO CPEHET0 KBAAPAaTHIECKOro OTKIOHCHHS BBIXOJHOIO
CHUTHasa

11.1.1 IToator Ha BXOX (OTOMETpa BOMy MIs JabopaTOpHOro aHanusa 1-0i CTemneHH
gucroTsl o TOCT P 52501-2005 (naee — Bojia) ¥ TIIATEIBHO MPOMBIBAIOT (POTOMETp B TEUCHHC HE
Menee 20 MHH.

11.1.2 ITpoBoAsT W3MEpPEHHs BBIXOHOTO CHIHANA JUI KaXI0TO ONPEIENseMOro SIeMeHTa B
Bojie He Meree 10 pa3. PesynbraTsl n3sMepeHuit QUKCHPYIOT B IPOTOKOTIE IPOU3BOIBHON HOPMBL.

11.1.3Tlo nomysesssiv B m. 11.1.2 pesynprataM H3MEpeHHH PaCCUUTHIBAIOT CpeHCS
apu()METHIECKOE BHIXOMHOTO CUTHANIA (OTOMETPA Il i-r0 JJIEMEHTA B BOIC Iub’ yCIL €11., To hopmyIie

= Yj=1 lijy
=", (1
n
rne n — 49uciio H3MepeHI/II71 BBIXOHOI'O CUI'HaIa ¢>0Tome1‘pa JUTA I-r0 AIIEMEHTAa B BOJE;

I;j4 — W3MepeHHOE j-0¢ 3HAYCHHE BBIXOHOTO CUIHANA doroMerpa [UIst i-r0O 37E€MEHTA B BOJIC,
yciL. eIl

11.1.4 Tlopator Ha BXOA (poTOMETpa MHIUBHIYaIbHBIC KOHTPOIBHBIE PACTBOPHI HIIEMCHTOB
(WM MHOTOY/IEMEHTHEIH PACTBOP), MPHIOTOBJICHHbBIE B COOTBETCTBAH ¢ [Ipuoxennem A mHacrosmen
METOIMKH TMOBepkH. IIpOBOJST HM3MEPEHHS BBIXOJHOTO CHIHAJA JUIA KaKIOTO OIPE/eIieMOoro
3MeMeHTa B KOHTPOJBHOM pactBope He Menee 10 pas. PesymbTarsl u3MepeHuilt QUKCUpPYIOT B
IIPOTOKOJIE TPOU3BOIBHOM (POPMEL

11.1.5 TTo momydennsmM B 1. 11.1.4 pesynbratam U3MEPCHHH, a TAKKE C YIETOM 3HAYCHUHN I,q,,
MONMy4eHHBIX B 1. 11.1.3, pacCUMTHIBAIOT OTHOCHTENBHOE CPEIHES KBAJAPATMYECKOC OTKIOHCHHE
H3MEpEeHHH BHIXOJHOTO CHIHAJIA JUTA i-TO dTIEMEHTa 0y, %0, 110 GopmyIte

m — T 2
b = 100 . Zk=1(1ikcr II.CT) 2)
§ = )
(Lier —113) m-—1
rae m — 4ucClio HBMepeHMﬁ BBIXO/THOTO CHUTHalIa (bOTOMCTpa JUISA i-TO JIEMEHTa B KOHTPOJIbHOM

pacTBOpE;



Iixer — M3MepeHHOE k-0€ 3HaueHHe BBIXOJHOTO CHTHaua $pOTOMETpa JUlsl i-TO dJIEMEeHTa B
KOHTPOJIGHOM PacTBOpE, YCII. €11}

[ier — CpemHee apudMeTHUECKOE BBIXOMAHOTO CHrHANA (HOTOMETpa JUld i-T0 SEMEHTa B
KOHTPOJIBHOM PacTBOPE, YCII. €.

= Z;cn=1 [ iKkcT (3)
ICT m .
11.1.6 ®oToMeTp CuUMTacTCs IPOLICAIINM ONEPALMIO MOBEPKH, €CIM  3HAUCHHC
OTHOCHUTEJIBHOI'O CpPEAHETO KBapaTH4CCKOIo OTKJIOHEHUS BBIXO/JHOI0 CHIHaja Ui Kaxaoro
OIpenesieMoro 3JIEMEHTa HE IIPEBBIIACT 3Ha‘1€HHﬁ, YKa3aHHBIX B TabIuIe 1.

11.2 Omnpezenerye mpejiena oOHapyKEHAS JIIEMEHTOB
11.2.1 C yderoM MaHHBIX, HOMY4YeHHBIX B 1. ll.1, paccYMTHIBAIOT 3HA4YCHHC IIpCACiIa
obrapyskenus s i-ro snementa [1p0;, Mr/mv?, o popmysie

3 Siq, o &
[Ip0; = R A 4)
icr — Tip)
e C; — JelCTBHTEIBHOE 3HAYCHHE MACCOBOH KOHUEHTPAIMH [-r0 SJEMEHTa B KOHTPOILHOM

pacTBOpe, MI/aM’;
Sip — CpenHEE KBaJpaTHUeCKOS OTKJIOHEHHe M3MEDEHHH BBHIXOIHOTO CHIHANA UL i-rO
57IeMEHTa B BOJIE, YCIIL. €/l.

o (2
n —_— -
G Ee1(lijo = Tig) (5)
o n—1 '
11.2.2 ®ortoMeTp CUMTAETCsS IPOLIEJIIHM OIEPAILHIO IMOBEPKH, €CIM 3HAYCHHUC MPEle/a
OGHAPY)XEHHS JUI KaKIOTO ONPENENAEMOro 3JIeMeHTa He MpPEBbIIACT 3HAUCHHA, YKa3aHHOTO

B Tabmume 1.
12 OdopmiieHHe pe3yJIbTaTOB MOBEPKH

12.1 Pesynsrars! HOBEPKH 0(OPMILIFOTCSE IIPOTOKOIOM B IIPOU3BOIBHON (opMe.

122 [lpy TONOXKHUTENBHBIX pE3y/ibTarax TOBEPKH GoTomMeTp NpPU3HAKOT IIPUTOIHBIM
K IIPUMCHEHHIO.

12.3 Hanecenue 3Haka IOBEpKH Ha (GOTOMETPHI HE NPEAyCMOTPEHO. ITnomOupoBanue
(GoTOMETPOB HE NPEXYCMOTPEHO.

12.4 IIpd OTpUUATEIBHBIX pE3ylbTaraX IOBEPKH GoToMeTp NPU3HAIOT HEMPUTOJHBIM
K IIPAMCHEHHIO.

12.5 [To 3asBiIeHMIO BiaJe/blla CPEeACcTBA M3MEPEHHMH WM JHLA, MPEACTaBHBIICTO €ro Ha
IOBEPKY, aKKpEIUTOBAHHOE HA NMOBEPKY JIMIO, IPOBOIMBIIEE MOBEPKY, B CIydae MONOKHTEILHBIX
pe3yiIbTartoB IOBEPKH BBIIAET CBHACTEIBCTBO O IMOBEPKE, opopMIIeHHOE B COOTBETCTBHH C
TpeGOBaHMAMH K COZEPIKAHUIO CBMIETEILCTBA O TOBEPKE, YTBEPIKICHHBIMHU NEeUCTBYIOIHMH Ha
MOMEHT IIPOBEJIEHHS MMOBEPKH HOPMATHBHO-IIPABOBBIMH aKTaMu B obnactu obecrieueHus €IMHCTBA
W3MepeHHiT WM B CJlydae OTPHLATEBHEIX PE3yIIbTaToB IIOBEPKH BbIAET U3BCIICHHUE O HETIPHUTOLHOCTH
K IPUMEHEHHIO CPEZICTBA H3MEPCHUH.

12.6 Chejiennsi 0 pe3yibTarax moBepkd mepenaior B dejepanbHbIH uH(pOpMALMOHHBIN (OH
110 0BeCIICIEHHIO CMHECTBA H3MEPEHHH B COOTBETCTBAN C YCTAHOBICHHBIM NOPSIKOM. B ceenermax o
pe3y/ITaTax OBEPKH IPUBOT JaHHBIE 00 00beMe HPOBEJICHHOH MOBEPKH.

Bexymuii umxenep jaa6. 251 YHUUM — ¢puanana

// e
OI'YIl «BHUUM nm./I.A.MenzaereeBa» W ] A.C. 3acyxun
y .
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NPUWIOKEHHE A
(obs3aTeNILHOE)

TIponexypa MPHroTOBJIEHHS] KOHTPOJILHOr0 PacTBopa

A.1 Jlnst IpUroTOBJIEHUs] KOHTPOILHBIX PACTBOPOB MCIIOJB3YIOTCA:

— xon6s1 Meprble BMecTHMOcTRIO 100,0 oM He Huxke 2-ro knacca Togdocts o I'OCT 1770-
74 ¢ npuTepTON MPOOKOH;

— NWMETKA TPafyupoOBAHHBIE BMECTHMOCTBIO 1, 2 1 5 cM® He HWKE 2-ro Kiacca TOYHOCTH
no 'OCT 29227-91;

— J103aTOpPBI TMIIETOYHEIE OJ(HOKAHAIBHBIC BapbHPyeMOro obbema B jumarasore ot 1000
710 5000 MM?, OTHOCHTENBHAS TIOTPEIIHOCTE JO3MPOBAHHS HE donee = 2 %;

— 103aTOpBI MHIIETOYHBIE OJHOKAHAIBHBIE BAPHHPYEMOTO obbema B aumarmaszone or 100
o 1000 MM, OTHOCHTEJIbHAS [IOTPEIIHOCTD JO3HPOBAHHS HE ponee = 3 %;

— Bojia utst TabopaToOpHOro aHanu3a 1-of CTEeNeHH OUMCTKA 110 I'OCT P 52501-2005;

— cTaHAapTHEIE 00pasip 10 Ir. 6.1 HacTOsIIeH METOMKH IIOBEPKH.

A.2 TIpuroToB/IeHHe WHMBHIYIbHBIX KOHTPOIbHBIX PACTBOPOB JJIEMCHTOB

A.2.1 TIpuroToBiIeHAEe HHAMBUTYAIBHOTO KOHTPOJILHOTO pacTBOPa HOHOB KaJIHA

A.2.1.1 WHauBMAyalbHBIA NPOMEKYTOYHBIA pPAcTBOp HOHOB Kalki C HOMHUHAIIBHOR
maccoBoif KoHuentpauuei 10 MI/mM® TOTOBST TIIPH TOMOIIM TPajydpOBAHHON  THIETKH
BMecTHMOCTBIO 1 1utd 2 oM, JTHOO0 103aTOpa MUIETOYHOTO OJHOKaHAIBHOIO BapbUpyeMOro obbema B
ruarasore ot 100 o 1000 mv® wm ot 1000 10 5000 Mv®, or6upast 1,0 em® cranmapTHOro ofpasua
pacTBOpa MOHOB Kajlusl (HanmpuMmep, 'CO 7473-98) 1 momemas €ro B MEPHYIO KOOy BMECTHMOCTBIO
100,0 cm®. JIoBOIAT ypOBEHb PAcTBOpa [0 PHCKH BOJIOH UL rabopaTopHOTrO aHaNM3a 1-0i CTENCHH
ounctku 1o TOCT P 52501-2005, TIMATeNbHO MepeMelrBatoT. [IeliCTBUTENBHOE 3HAUCHHE MaccoBOMi
KOHIIGHTPAIMM HOHOB KallMsi B WHIMBAIYalIbHOM IPOMEKYTOYHOM pacTBOpe PacCUUTHIBAIOT
o gopmyie:

fis = B 2 Al

1K — “0K ’ ( 0 )
Kos6a

rje Cyx — MaccoBasi KOHLECHTPAIMs HOHOB Kalus B HHANBHIYaTbHOM POMEKYTOYHOM PacTBOpE,

mr/mm>;

Cox — ATTECTOBAHHOE 3HAYCHHE MACCOBOM KOHICHTpAllUW HOHOB Kajinsi B CTaHIapTHOM
obpasme (macropt CO), Mr/mv’;

Vox — 0TOGpanHbIi 06beM HCXOAHOTO PacTBOpa CTaHAaPTHOTO obpasa Kanus, cM

Vionga — 00BEM TIPUTOTOBIICHHOTO pacTBOpa (xOMBEI), CM°.

A.2.1.2 VIHAWBUIyaTbHBL KOHTPOJIBHBIH pacTBOP HOHOB Kalusd C HOMMHAIILHOH MaccOBOM
KoHIeHTpamueit 0,5 MI/IM® TOTOBAT IPH MOMOLIH IPa/[yHpOBAHHON ITHIETKH BMECTHMOCTEIO 5 oM,
b0 mo3aTopa IMIETOYHOTO OJHOKAaHAILHOIO BapbHPyeMOro obbema B mmamazone or 1000 mo
5000 mv®, oTOHpast 5,0 cM® IPOMEKYTOUHOTO PacTBOPa HOHOB KAl 1 [IOMEIIas €ro B MCPHYIO Kooy
smecTEMOcTI0 100,0 cv3. JIOBOIST YpoBEHb PacTBOpaA JI0 PHCKH BOJOH JULA 1abopaTopHOro aHajau3a
1-oit cremenu oumctkd mo I'OCT P 52501-2005, TmarenbHO NEpPEeMELIHBAIOT. JleticTBUTEIBHOE
AHAUCHHE MACCOBOM KOHLEHTPALMH HOHOB Kalus B WHIUBANYaJbHOM KOHTPONBHOM pacTBOPe
PaCCYMTHIBAIOT 1O opMmyJIe:

3
s

Vik
Cx = Cix * ) (A2)
KoJsi6a
rac CK — MaccoBas KOHlIeHTpaLlHﬂ UOHOB Kallud B PIH,E[PIBHI[yaﬂbHOM KOHTPOHBIIOM paCTBope,

Mr/mv>;
Vg — OTOOpaHHBIH 06beM MPOMEKYTOYHOTO pacTBOpa Kajlus, oM.

A.2.2 TIpUroToBIIeHHE HHIMBAIYATBHOI0 KOHTPOJIBHOTO pacTBOPa HOHOB HATPHA
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A.2.2.1 Tlpouemypa NPUrOTOBICHWS HHIAMBU/YAIbHOIO KOHTPOJBHOTO pacTBOpa HMOHOB
HATpUS C HOMHUHAIBHOM MaccoBOM KommeHTpauue# 0,5 MI/AM®  aHaNOTHYHA TIpOLELype
[PUrOTOBIICHHS] HHANBHYaTbHOTO KOHTPOJIBHOTO PacTBOPa HOHOB KaIlHs I10 I1. A2.l.

A.2.3 TpuroToBiieHHe HHAUBHIYAILHOTO KOHTPOJIGHOTO PACTBOPA HOHOB JINTHUS

A.2.3.1 Tlpoueaypa HPHTOTOBJICHHUS HMHIMBHIYAIBHOTO KOHTPOIBHOIO pacTBOpa HOHOB
JIMTHS ¢ HOMHHATBHOM MaccoBoi KOHIEHTparmel 0,5 Mr/aM® aHalloruyHa IpoLexype IPHTroTOBIEHHS
VHIHBHIyaTbHOr0 KOHTPOJIBHOTO PaCTBOPA HOHOB Kanus 1o 1. A.2.1.

A.2.4 TIpuroToBIeHHe HHAXBHIYAIBHOTO KOHTPOJIBHOTO PACTBOPA HOHOB KaJIbLIKA

A.2.4.1 VHuBHIya bHEIH KOHTPOJIBHBIA PAacTBOP HOHOB KaJIbIHs C HOMUHAILHOH MacCOBOM
KOHLEHTpAIyeit 5 MI/IM> TOTOBAT NPH MOMOIIM I'PAJyHPOBAHHON MHMIETKA BMECTHMOCTBIO 1 WilH
2 oM3, 60 103aTOpa MHTIETOYHOTO OHOKAHAILHOTO BapbHpyeMoro obbema B auanasone ot 100 xo
1000 MM, otGmpas 0,5 eM> cranjapTHOro ofpasiia pacTBopa HOHOB Kambius (Hampumep, I'CO 7682-
99) u momermas ero B MepHyto konby BMectumocTsio 100,0 cM°. JIoBOJAT ypOBEHB PacTBOPA JI0 PUCKH
Bozol st maboparopHoro aHanusa 1-oif cremenn oumctkum mo 'OCT P 52501-2005, tmartensHo
nepeMeInMBaioT.  JIeHCTBHTENbHOE  3HAYEHHE  MacCOBOMW  KOHICHTPAUWHM  MOHOB  KalbIUA
B HHIMBH/TYaTbHOM KOHTPOJIEHOM PAacTBOPE PACCUHTHIBAIOT 10 (opmyrie:

VbCa
Cca = Coca ) (A.3)
KoJsiba
rac CCa — MaccoBasi KOHLEHTpALKUsa HOHOB KaJiblUsl B HHIAUBUAYATIbHOM KOHTPOJIBHOM pacTBOpE,

M/,

Cocq — ATTECTOBAHHOE 3HAYCHHE MACCOBOW KOHUCHTPAI[HH MOHOB KajlblMA B CTaHAApTHOM
o6pasme (macnopr CO), Mr/am*;

Voca — 0TOGpaHHBIH 06BeM HCXOIHOIO PacTBOpA CTAaHAAPTHOTO 00pasia KalbIHs, eM?;

Vionga — 00BEM IIPUTOTOBIEHHOTO pacTBOpa (KoJobI), oM.

A.2.5 TIpHroToBIEHNE HHANBHIYAIEHOTO KOHTPOIBHOTO PacTBOpa HOHOB Oapusi

A.2.5.1 VnauBuayansHblii KOHTPOIBHbL PAacTBOP MOHOB 0apus ¢ HOMHHAIBHONW MaccoBOH
KOHIeHTpamuel 10 Mr/M® TOTOBAT NpPH TOMOLIA TPATYMPOBAHHOH MUIIETKH BMECTAMOCTHIO 1 HITH
2 oM?, u60 03aTOpa MUNETOYHOr0 OAHOKAHATHPHOTO BAPBUPYEMOro 00bemMa B AManasoHe OT 100 mo
1000 My mmm ot 1000 mo 5000 mm?, ot6upast 1,0 cM® cranzapTHOro 06pasia pacTBOpa HOHOB Gapus
(manpumep, I'CO 7760-2000) u momernasi ero B MepHyko konby Bmectumoctsio 100,0 cm’. JloBomaT
YPOBEHb PacTBOpA JI0 PHCKH BOJOM Ui 1ab0paTopHOro anaiusa 1-oif CTCHEHH OYHCTKH 110 I'OCT P
52501-2005, TIaTeNbHO NepeMenmBaioT. JIeCTBUTEIbHOE 3HAUCHHE MACCOBON KOHIEHTPAllMK HOHOB
Gapus B MHIMBHIYATLHOM KOHTPOJIBHOM PacTBOPE PaCCUHTHIBAIOT IO hopmyre:

VOBa
Cpa = Copa " 57— (A.4)
Koaba
rac CBa — MaccoBasi KOHOEHTpalusa UOHOB 6appm B KOHTPOJIBHOM WHIHABUAYAJIHEHOM pacTBOpE,

Mr/mve;
Copq — ATTECTOBAHHOE 3HAYEHHE MACCOBOW KOHIEHTPALUWH MOHOB OapHs B CTaHAapTHOM
obpasie (macropr CO), mMr/mv’;
Vopa — OTOBPaHHEIH 06BEM HCXOLHOTO PACTBOPA CTAHAPTHOTO 00pa3sia bapusi, cM
Vionga — 00BEM IIPHTOTOBIEHHOTO pacTBOpa (KOMIOBI), oM.

3.
L)

A.3 IIpuroToBiieHHe MHOIO3JIEMEHTHOI'O KOHTPOJIBHOTO pacTBOpa
A.3.1 MHOros1eMeHTHBIH [POMEXYTOYHBIM pacTBOP HOHOB Kalds, HATpUs H JIATHA
¢ HOMHHAIBHBIMH MAacCOBBEIMHM KOHLEHTparmsMu snemeHtos 10 Mr/aM° TOTOBST NpH IIOMOIIH
IpalyHpOBAaHHBIX [MIETOK BMECTHMOCTBIO 1 wmmu 2 cM°, b0 J103aTOpa IHIETOYHOIO
OJIHOKAHATBHOTO BapbupyeMoro oobema B auanaszone ot 100 go 1000 mme mm ot 1000 o 5000 mne?,
ot6upas o 1,0 cM® craHZapTHBIX 0GpPa3LOB PACTBOPOB MOHOB KAIHs, HATPUA M JIHTHS (manpumep,
I'CO 7473-98, TCO 7775-2000 u 'CO 7780-2000, cCOOTBETCTBEHHO) ¥ IOMEINask HX B MEPHYIO Kooy
BMecTHMOCTEIO 100,0 ev. JIOBOAST YypOBEHL PACTBOPA IO PHCKH BOJIOH Ul 1ab0paTOPHOro aHalIu3a
11



1-oit crenenm oumctku mo I'OCT P 52501-2005, TmiaTeasHO IepeMernuBaroT. J(eHCTBUTEIBHOE
3HA@YEHHE MAacCOBOM KOHIEHTpAllMd MOHOB Kaius, HATp¥sd M JMTUS B MHOTOJIEMCHTHOM
TIPOMEKYTOYHOM PAaCTBOPE PACCUHTHIBAIOT IO Gopmyiie:

_ Vo3 "
Cia = Coa ' (A5)
KoJi6a
rae C13 — MacCCOBasi KOHILICHTpalUsg HOHA JJICMEHTA (KaJII/ISI, HaTpus, JII/ITI/IS]) B MHOTO2JIEMEHTHOM
IPOMEKYTOYHOM pacTBOPE, MI‘/IIMs;
C03 = aATTECTOBAHHOC 3HAa4YCHUEC MacCOBOM Koauempaunn HOoHA DJIEMEHTa

B COOTBETCTBYIOIIEM CTAaHIapTHOM o6pasne (macropt CO), mr/m’;

Vo3 — oToOpanHbli 00beM HCXOJHOTO pacTBOpa CTaHﬂapTHOI‘O o6pas3ia JMeMenTa, CM’;

Vionga — 00BEM IIPUTOTOBJIICHHOTO pacTBOpa (Ko65I), e’

A.3.2 MHOT03JIeMEHTHBIH KOHTPOJIBHBIH pacTBOP MOHOB KajMs, HATPUs, JIMTHS, KalbIHi U
Gapus ¢ HOMMHATLHBIMH MAcCOBBIMH KOHIEHTpaumsmu snementos 0,5, 0,5, 0,5, 5 u 10 Ml"/lIM
COOTBETCTBEHHO TOTOBST IIPU IIOMOIIHM I'PaJyHPOBAHHBIX MANETOK BMECTHMOCTBIO 1, 2 1 5 oM, m46o
J03aTtopa IMUIIETOYHOrO oz[HoxaHaanoro Bapbnpyemoro obbema B AuamnazoHe OT 100 mo 1000 mm?
wim or 1000 1o 5000 MM?, ot6upast 5,0 cM? MHOTO3/IEMEHTHOTO HPOMEKYTOYHOIO PacTBOpPa HOHOB
KaJus, HATPUS M JIMTHA 1o 1. A.3. l 0,5 cM® cramzaprHOro o6pasua pacTBOpa HOHOB KabLMs
(mampumep, T'CO 7682-99), 1,0 cM’ cramuapTHOro 06pasua pacTBOpa HOHOB Gapusi (HanpuMmep,
['CO 7760-2000) u momemas ux B MepHy0 kounby Bmectumoctbio 100,0 cM®. JIoBOIAT ypOBEHb
pacTBOpa JI0 PUCKH BOJIOM s nabopatopHoro aHammsa l-oi cremenu ounctku no 'OCT P 52501-
2005, TmaTenbHo nepeMenmmBaoT. JlefCTBUTENbHOE 3HaYeHHE MACCOBOH KOHIICHTPAIMK HOHOB Kallusd,
HATPHs U JIMTHA B MHOT03JIEMEHTHOM KOHTPOJIBHOM PacTBOPE PacCUMTHIBAIOT 110 Gopmyie:

Vi3
Cier = C13° (A.6)
VKOASa
rae Ciev — MaccoBas KOHIEHTpaUMs HOHAa OJeMeHTa  (Kauusl, HaTpus, JIHTHS)

B MHOTO3/IEMEHTHOM KOHTPOJBHOM PACTBOPE, MI//M’;

C15 —MaccoBasi KOHIEHTpAllis HOHA 3JIEMEHTa (Kanpm HATPHUs, JTUTUS) B MHOTO3JIEMEHTHOM
IIPOMEXKYTOYHOM PACTBOPE, paccUMTanHas 1o . A.3.1, Mr/av’;

V45 — oToOpaHHBIi 005€M MHOT03]IEMEHTHOTO HpO\IC)KyTO‘IHOI‘O pactBopa 1o 1. A.3.1, em;

Vionga — 00OBEM IIPUTOTOBICHHOTO pacTBOpa (Kondsl), oM.

JleliCTBUTENbHEIC 3HAYEHHs MAacCOBOM  KOHILEHTPAlMM MOHOB Kamplus ©  Oapus
B MHOTO3JIEMEHTHOM KOHTPOJBHOM pacTBOPE pAacCYMTHIBAIOT 1O ¢opmymam A3 u A4,
COOTBETCTBEHHO.

OTHOCHTENBHAS OTPEITHOCTH TPUTOTOBIEH s KOHTPOJIBHBIX PACTBOPOB HE MpeBbImaeT 4 %o.

IIpumeuanue — Jlonyckaemcs npuecomoeienue KOHMPOIbHLIX PACmEOpos  nymem
nOCIe008amenbHO20 00beMH020 paszbasnenus UCXOOHPIX CMAHOApMubLX 00pasyoe pacmeopos
anemenmog 8000ii Ons nabopamopro2o ananusa I-oti cmenenu ouucmku no I'OCT P 52501-2005,
UCNONbL3YsL UHOU ulae pasbasinenus.
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