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LocyaapcrBennas cucrema ofecnedeHns eIHHCTBA H3MEDEeHHI.
Ana;m3atopsl cnekTpodoromerpuueckne AC®-1. Meroanka noBepkH MII 112-223-2021

JlaTa BBeJIeHHs B ICHCTBHS «___ » 2022 r.

1 O0mue moJioKeHus

1.1 Hacrosmas MeTOJMKa IIOBEPKH PAcIpOCTPAHAETCS HAa aHAIM3aTOPhl CEKTPOpOTOMET-
pudeckne ACD-1 (nanee — ananmuszaropel AC®-1), 3as. Ne 0001 u 3as. Ne 0002, usroroicHHbIC
Herocy/iapcTBeHHBIM YacTHBIM 00pa30BaTe/IbHBIM YUPEXKICHHEM Bhicmero obpasopanus «TexHu-
gecknii yauBepcuter YIMK» (HUOV BO «Texumueckuii yuuepcurer YI'MKb»), r. Bepxusis
[Temva CBepjuioBekoit obnacti. AHamuzatopsl AC®-1 mozrexar nepBuYHOH (10 BBOAA B 3KC-
IUTyaTalHIO ¥ II0CIIe PEMOHTA) H IepHouYeckoil mosepke. [loepka ananmu3zaropos AC®-1 nomkha
IPOU3BOJIMTHCS B COOTBETCTBHH ¢ TPeOOBaHHSIMMU HACTOAIEH METO/IHKH.

1.2 Ilpu npoBe/ieHHH TTOBEPKH JIOJDKHA 00ecIedHBaThCs MPOCIEKHBAEMOCTh H3MEPEHHH K
['ocy/1apcTBEHHOMY EPBHYHOMY STAJIOHY €IMHHMIl MACCOBOH (MOJIAPHOM, aTOMHOIA) JI0JIM H Macco-
BO#M (MOJIAPHO#) KOHIIEHTPAIlMM KOMIIOHEHTOB B JKHIKHX M TBEP/IbIX BEIIECTBAX M MaTcpuajlax Ha
ocHoge Kynonomerpun I'DT 176-2019 nocpecTBoM Menoib3oBaHus cranzapraoro obpasiua (CO)
cocTaBa MaccoBOi J1oM Meu Bbicokoi uuctoTsl (Cu CO YHUUM) — I'CO 10800-2016 ans npu-
rOTOBJICHHS KOHTPOJIBHBIX IIOBEPOYHBIX PACTBOPOB COTJIACHO IMPHJIOXKEHUS A HACTOAIICH METOMH-
KH [TOBEPKH.

1.3 B HacTosIei METOIMKE peali30BaHa MoBepKa METOIOM IPAMBIX H3MEPEHHIA.

1.4 Hacrosimias METOJIMKa MOBEPKH NpPHMEHsETCs /Ul noBepkH aHammuszaropoB ACO-I,
HCIIOJIb3YEMBIX B KadecTBe pabo4yMX Cpe/CTB M3MepeHHH. B pesynbraTe NpOBEpKH JOIDKHBI OBITh
I10/ITBEPIKICHBI METPOJIOTHYeCKHE TpeOoBaHUs, IIPUBE/ICHHBIE B Tabmuue 1.

Tabnumnal — Merpoornueckue XapakTepHCTHKH

HaumeHoBaHHe XapaKTePHCTHKH 3HaueHue
Jlnanason u3MepeHui MaccoBO KOHIIEHTPAIMH HOHOB
me (Cu?h), r/mv’ ot 0 110 30 BKJIIOY.
IIpenens: nonmyckaemMoi OCHOBHOM IPHBEICHHOM
MOTPEHIHOCTH, % D +4.0
CtabMILHOCTH BRIXOHOTO CHrHasa (1oKa3zaHui) 3a 8 4
HelpephIBHOMH paboTsl, % 2,0
M3meHenHe BBIXOIHOTO CUrHajia (oKa3aHHii) OT H3MEHEHHS
TeMIIepaTyphl aHATM3ApyeMoii cpesibl Ha Kaxabie £10°C, %, He Gonee +1,0
Y 32 HopMupylOLIee 3HaUCHHE IPHHUMAIOT BEPXHUI Npe/ie] IMana3oHa u3Mepennii anammsaropa ACO-1, r/am’

2 HopmaTHBHBIE CCBLIKH

2.1 B Hacrosimiell MeTOJMKE HCIIOIb30BaHbl CCBUIKH Ha CIIEIYIONIME HOPMATHUBHEIE JIOKY-
MEHTbl H HOPMaTHBHbIC IIPAaBOBBIE AKTHI:

F'OCT 12.3.019-80 Hcnbitanuss ¥ u3MepeHHs oanekTpudeckHe. OOumme TpedoBaHuUsA
Oe30macHOCTH

[Ipuka3s @ejepatbHOrO areHTCTBa MO TEXHHYECKOMY PETYJIHPOBAHHIO M METPOJIOTHH
Ne 148 ot 19.02.2021 «O6 yTBepk/IcHHH rocy/1apCTBEHHOMN OBEPOYHON CXEMBI JUId CPEJICTB H3ME-
peHHl COJIepKaHHS HEOPraHHYeCKHX KOMIIOHEHTOB B JKHIKHMX H TBEp/ILIX BEIICCTBAX H
MarepHaliax» B peJlakiuuu npukasa OejiepalbHOro areHTCTBa 110 TEXHHYECKOMY PEryJIHPOBaHHIO H
metposiorus Ne 761 ot 17.05.2021 «O BHeceHHH H3MEHEHHI B npuiioxkenHe A K ['ocyrapcTBeHHOH
TIOBEPOYHON CXeMe IUIsi CPEJICTB W3MEPEHHMl COep)KaHHusl HEOPraHMYEeCKHX KOMIIOHEHTOB B JKH]I-
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KHX H TBEP/IbIX BEIICCTBAX W MATEPHAIAX, YTBEPKIACHHOM npuKazoM DesepanbHOro areHTCTBa 110
TEXHHYCCKOMY PETYIHPOBAHHIO H METPOJOrHH OT 19 tespans 2021 r. Ne 148»

[Ipuxas Musnpomtopra Poccun ot 31 mions 2020 . Ne 2510 «O6 yreepxnenuu Ilopska
[IPOBE/ICHHA MOBEPKH CPE/ICTB H3MEPeHMH, TpeGoBaHuii K 3HAKY TOBEPKH H COIEPKAHHIO CBHIIC-
TEJILCTBA O IIOBEpKe»

[Ipukas Murnpomropra Poccun ot 28.08.2020 r. Ne 2906 «O0 yTBepK/IeHHH mHopsIKa
Co3nanus U Benenus DenepaibHOr0 HHPOPMALHOHHOTO (onna no obecnevenmo exuncTBa H3ME-
PEHHH, nepesiaYn CBEJCHMH B HEr0 W BHECCHHS H3MEHEHHI B JlaHHBIC CBEICHMA, IIPEIOCTABICHHUS
COZCPKAIMXCS B HEM JTOKYMEHTOB U CBEJICHUH»

Ilpukas Munncrepcrsa Tpyaa u conmabHoi 3amuTel PO ot 15 nexabps 2020 r. Ne 903u

«O06 yrsepxnenuu IMpagmn mo OXpaHe Tpy/ia NpH SKCIUTyaTallHy 3JeKTPOYCTAHOBOK).

Mpumeswanne - IpH NONb30BAHMM HACTOAIIAM JIOKYMEHTOM LienecoobpasHo NpoBepuTs
ACHCTBME  CCHUIOYHBIX JOKYMEHTOB 110 COOTBETCTBYIOLIEMY  YKA3aTel0 CTAaHAAPTOB, COCTABIEHHOMY N0
cocTosnmio Ha 1 auBaps Texywero roza, u no COOTBETCTBYIOUIMM HH(OPMALMOHHBIM YKA3ATENAM, ONy6IMKOBAHHBIM B
TeKyuiem roay. Ecnu cebiiounbilf okymeHT 3amMeHeH (H3MEHEH), TO NIPH NONB30BAHWH HACTONIIUM JOKYMEHTOM clie-
AYET PYKOBOACTBOBATLCA 3aMEHEHHBIM (M3MEHEHHBIM) CTanaapTom. Eciiu cehioq bl JOKYMEHT OTMeHeH bea 3aMCHBI,
TO NOJIOKEHHE, B KOTOPOM JJaHa CChTKA Ha Hero, TIPHMEHACTCSA B 4aCTH, HE 3aTPArMBAIOMICH 3Ty CCBLIKY.

3 epeuens onepanmii NOBepPKH

3.1 Ilpu mosepke ananu3aTopoB ACD-110/mKkHEl OBITH BBINOIHEHE] onepalHu, yKasaHHble
B Tabnune 2.

Tabauna 2 — Onepanuu nosepku

Obs3arensHocTs Howmep paspena
IpOBECHHS onepauuii npu | (myHKTa) MeTO-
TIOBEPKE NpH JIMKH TIOBEPKH,
Haumenopauue onepanun B COOTBETCTBHH
TICPBHYHOM | IEPHOMYECKOH | ¢ KOTOPHIM Bbi-
MIOBEpKe TOBEpKe HOHACTCH Olle-
palus oBepKu
Buemnuit ocmMotp Ia Ia 8
[loaroroska k nosepke u onpoGoBanHe cpe/icTRa
H3MEPEHMUIH - - ’
IIposepka meTponormueckux XapaKTepHCTHK
CPEACTBA H3MEPEHHI: 10
= OCHOBHO¥H IPHBE/IEHHOM TOrpemHocTH H3Mepe- aa na 10.1
HUH MaccoBOH KOHUeHTpaumy HoHoB Meu (Cu’*);
- NOATBEPHKICHHE NHANIA30Ha H3MEPEHHIT Macco- za Ja 10.2
BOH KOHICHTpaWiH HOHOB Me (Cu’*);
- MSMCHEHUA BBIXO/IHOTO CHTHANA (II0KA3aHMIT) OT Ja HET 10.3
H3MEHEHHS TEMIIEPATYPhI aHAIH3HPYEMOH Cpe/IsI
Ha Kaxasie £10 °C;
- CTa0HIBHOCTH BBIXOJHOTO CHIHANA (moxazamnmif) na HET 10.4
dHANM3aTopa 32 8 4 HenpepsIBHOH pPaBoTEL.
Honrsepxenue cooreTcTRHS Cpe/cTBa u3Mepe- Ja Ja 11
HHUH METPOJIOIrHYECKHM TpeboBanuIM

3.2 B cinyvae neBbmomHeHHS TpeboBanmit X0Ts Gbl K OXHOH W3 ONnepaiui, yKa3aHHEIX B
Tabmune 2, npoBoauTes HacTpoiika aHanmusatopa ACD-1 B COOTBETCTBHH ¢ «PyxoBozacTsom mno
IKCILTyaTauuu»). Jlanee neobxomimbie ONEPALHH TIOBTOPAIOT BHOBB, B C/Iy4ae MOBTOPHOIO HEBHI-
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T0/IHEHHA TpeOoBaHmii IIOBEPKa NpeKpamaercy, anamazatop ACD-1 Opaxyercs, H BHIIOIHAIOTCS
onepanmu 1o 1. 12 sactosmeit MeTomMKH NIOBEPKH.

4 TpeGoBanus k yeaoBusm NPOBEICHHS OBEPKH

4.1 Ilpu nposenenun noBepkH ananu3atopos AC®-1 nomkHs! 6bITH COBIIONEHE] Clenyio-
ILAC YCI0BHS H3MEPEHHUH (€CITM HE OrOBOPEHO HHOE):

- TeMIEpaTypa OKpy)aromei cpespt, °C 25+10;
- OTHOCHTE/IbHAA BIAXKHOCTh BO3/yxa, %, He Gonee 80;
- atMocepHoe nasnenmue, klla ot 84,0 xo 106,7.

4.2 TlpoBepky amanuszaropa ACO-1 NPOBOASAT B JIA0OPAaTOPHBIX YCJIOBHA B CTATHYECKOM
PEXHME, JUIL Yero mosepiembidl ananusarop AC®-1 memMoHTHpYIOT ¢ H3MCPHTEIbHON MO3UIHH
cornacHo «PykoBOACTBY 110 SKCIUTyaTammm ».

S Tpebosanns k CHCHHAIHCTAM, 0CYIIECTBISIOMEM MOBEPKY

5.1 K nosepke ananusaropos AC®-1 J0IYCKAIOTCs COENHANHCTBI, HMEIOIHE BRICIICE HIIH
Cpelnce creunanbHoe o0pasoBanue ¢ NpOQECCHOHANBEHON MOArOTOBKOH M OIBITOM, BTOPYIO
KBATH(HKANMORHYIO TPy 1O 31eKTpode30nacHoCT (10 1000 B), npomemmue crneumnansuoe
ODyueHHe B KauecTBE IOBEPHTENS CPECTS M3MEPEHHH (PU3NKO-XHMHYECKOrO COCTABA M CBOIMCTR
BCILICCTB, M3Y4YHBIIHE «PyKOBOICTBO 110 IKCIUTYATAIHH» asamn3aropoB ACO-1,

6 MeTposoruueckne u TexunuecKkue TpeboBaHUA K CPeACTBAM HOBEPKH

6.1 Ilpu npoBenenun noBepky ananu3atropoB AC®-1 npHMEHSIOT cTanaapTHbIE o6pasiisl,
CPeICTBa H3MEPEHHH H BCIIOMOIATE/IbHEIC TEXHHYECKHE CpelcTBa corinacHo tabnune 3.

Tabnuuma 3 — Merponoruueckue TpeboBanHs K CpeACTBaM NIOBEPKH

Oneparun
NOBEPKH, Tpedylonme cxmr:::;:: I:;fg:;“ﬂ:;;e [lepeyens pexomenmyeMbIx
IIPHMECHEHNUS CPEJICTB ’ CPEJICTB [OBEPKH
JUIS IPOBEJICHHS TIOBEPKH
NIOBEPKH
Cpenctso usmepenuii Temmeparypsi, Tepmorurpomerp UBA-6A-KIT-]T,
OTHOCHTE/IbHOH BJIAKHOCTH H aTMO- | PErHCTpPAllHOHHbIH Homep B DUD
Pasnen 9 chepHoro naBnenns ¢ ananasonamu | OEU 46434-11
[loaroroBka x mosep- | H3MepeHMiA, OXBATHIBAIOIMMH ycio-
Ke u onpoboBanue BHS 110 11. 4

cpeactsa uamepernit | CO coctasa Mezm Beicokoil uncToThl | CO cOCTaBa MEAH BEICOKOH
(arrecToBaHHOe 3HAYEHHE MACCOBOH | YHCTOTEHI (Cu CO YHUUM) —
Aoi MenH He MeHee 99,95 %, [T I'CO 10800-2016.

+0,012 % npu P=0,95) ans npuro-
TOBJICHHS KOHTPOJILHBIX PACTBOPOR
COrIacHO 0653aTENBHOTO NPHIIOKE-
Hus A,

Cpenctso u3mepennit Macch! He Huxe | Bech! J1abOpaTOPHBIC NEKTPOHHBIE
2 Kacca, THalasoH uamepenuii ot 0,2 ATL-220d4-1, peructpanmonnsiii
70 200,0 r, nonyckaemas abcomoTHas nomep B DD OEH 36268-07
NOrpenHoCTh H3meperus +0,0003 r.,
CpenctBo u3mepenuit Temneparypsl | Tepmomerp naGopatopusiit TJI-18,
AHAH3WPYEMOH CPENIBI C AHaNa30HOM | PErHCTPALHOHHLIIL Homep B DUD
u3mepenwuii or 8 °C go 38 °C, OEH 2534-69

II" +0,1 °C.
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Oneparuu
NIOBEPKH, Tpedyronue
TIPUMEHEHHS CPEJICTB

Metposnoruueckue TpeboBaHHA K
CpeZcTBaM IOBEPKH, HEOOXOIUMEBIE
JUISI IPOBEJICHUS TIOBEPKH

[lepeyeHb peKOMEHYEMBIX
CpPeICTB IIOBEPKH

TIOBEPKH
CpencrBo u3MepeHuit TeMneparypsl | Tepmomerp k npubopy XKykosa
aHATM3UPYEMOH Cpe/ibl C AUANa30HOM | JUIS ONPE/ICTIEHHs TEMIIEPATY PhI
usmepennit ot 30 °C mo 100 °C, [II" | mnasnenus napagusos TH-5,
+0,2 °C. perucTpaluoHHbi Homep B PUD
OEH 113-49
HcnrwitaTensHoe 000pyaoBaHHe, TepMocTaT HHPKYJIALHOHHBIN
obecnieynBaroliee Mo UiepKaHue LOIP LT-116b
TeMIepaTypbl KOHTPOJIBHBIX
pacTBOPOB B JIMANa30HE TEMIIEPATYP
ot +20 °C n0 +100 °C, TogHOCTH
nojyiepxanus remneparypsi 0,1 °C.
Mepnas nocyna mns npurotosienus | Crakan B-1-400 TXC no
KOHTPOJIbHBIX pacTBOPOB. I'OCT 25336-82
[wmasap 1-100-2 mo 'OCT 1770-
74
IMunerxku 2-2-10, 2-2-100 mo
I'OCT 29169-91
Konbsr mepupie 2-500-2, 2-200-2
o 'OCT 1770-74
PeaktuBbl 1 Matepuaibl st npuro- | Kucsora asornas no 'OCT 4461-
TOBJICHHS] KOHTPOJIBHBIX pacTBOPOB. | 77, pacTBop, pa3baBieHHsli 1:1
Kucora cepHas o
I'OCT P 58144-2018, pactsop,
pazbaBieHHbIH 1:2
Bojia ctunnmpoBaHHas no
I'OCT P 58144-2018
Paznen 10 3 KOHTPOJILHBIX PacTBOpa, MPUroToB- | PacTBop Nel ¢ xoHIeHTparuei

IIpoBepka meTpoio-
IHYECKHX XapaKTepH-
CTHK CpeJICTBa H3Me-
peHU

nennble 13 CO cocTaBa MeJTH BBICO-
koi# unctoTsl (Cu CO YHHUUM) —
I'CO 10800-2016 cornacHo obs3a-
TEIEHOTO MPHIIOKEHHS A.

uoroB memm (Cu®?) 0,6 r/m,
OTHOCHTEJIbHAS IIOTPENIHOCTh
[PUTOTOBJICHHS KOHTPOJIBHOIO
pactBopa 0,11 % (P=0,95).

PactBop Ne2 ¢ koHuenTpanuei
oHoB Meu (Cu’) 15 r/mv’,
OTHOCHTEJIbHAS IOTPEIHOCTh
MPUTOTOBJIEHHS] KOHTPOJIBHOTO
pactBopa 0,25 % (P=0,95).

PactBop Ne3 ¢ xonneHTparuen
nosoB mexd (Cu®") 30 r/me,
OTHOCHTEJIbHAS [IOI'PEITHOCTh
HPUTOTOBJICHHS KOHTPOJIBHOT'O
pactBopa 0,47 % (P=0,95).

CpezncTBO H3MEPEHHUI TEMIIEPATYPEHI
aHATH3HPYEMOHi cpeibl C THANa30HOM
uzMepenuii ot 8 °C o 38 °C,

IIT" 40,1 °C.

TepmomeTp naboparopHbIi
TJI-18, perucTpaniOHHEIA HOMED
B ®U® OEU 2534-69
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Onepauun
patt Mertponoruueckue TpeboBaHUsS K
NOBEpPKH, Tpedyromue [TepeyeHb peKOMEH/IyEeMBIX
Cpe[ICTBaM IOBEPKH, He0OX0UMEIe

IPUMEHEHHUS CPEICTB CPE/ICTB NIOBEPKH
JUIS TIPOBEJIEHHUS [1OBEPKH

IIOBEPKH
CpenctBo u3mepenuit Temneparypsl | Tepmomerp k mpubopy XKykosa
aHAIM3UPYEMOH cpe/ibl ¢ Juana3o- JUIsL OTIpeJIeICHHs TEMIIePATYyPEI
HoM u3Mepenuit ot 30 °C mo 100 °C, | miasinenus napaguxos TH-5,

II" +£0,2 °C. perucrpaiumoHHbii Homep B DUO
OEHN 113-49

HcnsitatensHoe 000pyaoBaHue, TepmocTar HMpKyIAIMOHHBIA

obecrneunBaroIiee NoJIEPsKaHue LOIP LT-116b

TeMIepaTypsl KOHTPOJIBHBIX
pacTBOPOB B HANa30HE TEMIIEPaTyp
ot +20 °C nmo +100 °C, ToyHOCTH
nojanepxanus temneparypst 0,1 °C.

6.2 Crannaptasie o6pasusl (CO) u cpenctsa usmepenuit (CU), mpuMenseMbie TS TOBEPKH
aHaym3atopoB AC®-1 nomkHs! ObITE yTBepikKAeHHOrO THIA, CH Ha MOMEHT HCIIOIb30BAHUS J10JDK-
HEI ObITh MOBepeHbl, CO omKHEI HMeTh AeiicTByIomue nacrnopta. McnsltatensHoe 00opynoBaHue
(MO), ncnonezyemoe npu nosepke ananu3atopoB AC®-1 10/DKHO OBITH aTTECTOBAHO.

6.3 JlonmyckaeTcs nmpUMEHeHHe ApYrux cpejacts noBepku u CO cocraBa yTBEPKIEHHOIO
THII4, COOTBETCTBYIONIMX 00JIacTH NPHMEHEHUs noBepseMoro aHamm3aropa AC®-1, obecrneunBa-
IOIUX OINpEJEIeHHE METPOJIOTHUECKHX XapaKTePHCTHK IIOBEPSEMOr0 CpEJICTBA H3MEPEHHH ¢
TpeOyeMoH TOYHOCTEIO.

7 Tpebosanus (ycaoBHs) no odecneyeHnIo 6€30MACHOCTH NPOBeIEHHs OBEPKH

7.1 Ilpu mpoBeleHMH NOBepKH coOMOAaOT TpeGoBaHMs 0E30IACHOCTH 3IEKTPHUECKHX
ucnbITanui ¥ u3mepenui corsiacio 'OCT 12.3.019, tpeGoBanus [lpukaza MunucTepcTBa Tpyaa U
conuansHOM 3amuTel PO ot 15 nexabps 2020 r. Ne 903u «O6 yrBepxaenuu IlpaBui no oxpase
TPY/ia IIPH 3KCIUTyaTallMK 3]IEKTPOYCTAHOBOKY, & TAKXKe YKa3aHUs 10 00ecreueHHI0 0e30acHOCTH,
H3JI0KEeHHBIE B «PYyKOBOJCTBE 1O 3KCIUTyaTaliu» aHanusaropos ACD-1.

8 Buemnmnii ocMoTp cpeacTBa H3MepeHHi

8.1 Ilpu BHemHEM ocMOTpe noBepseMoro ananusaropa AC®-1 0/KHO OBITH YCTAHOBIICHO:

- HAJIMYHE MapKHPOBKH M YETKMX HaJ/lKcedl Ha OCHOBHEBIX Olokax anaim3zaropa ACD-1;

- HAJIMYHME 3aBOJICKOrO HOMEpa, 00eCIeYHBAaIONIero HACHTH()HKAIHIO KAKIOr0 SK3eMILIIpa
cpezcts usMepenuit (CH), u Bo3MOXHOCTE €ro IPOYTeHHs B Ipolecce skciuryatanun CH;

- COOTBETCTBHE BHEIIHETO BH/A M KOMILIEKTHOCTH aHAINW3aTOPa CBEICHUSM, [IPHUBEICHHBIM
B «PykoBo/CTBE 110 3KCIUTyaTAIIMA) W OIIMCAHMH THIIA;

- OTCYTCTBHE BH/MMBIX IIOBPEXIEHHHA OCHOBHBIX 0710K0B aHamm3atopa AC®-1, coequHu-
TENIbHBIX KaleJlell U CEeTEeBBIX pa3beMOB.

8.2 B ciyqae, ecim npu BHemHeM ocMoTpe aHanu3atopa AC®-1 BhIsSBICHBI TOBPEXKICHHAS
WM IeeKTl, ClIocoOHBIE 0Ka3aTh BIMSHHE Ha GE3011aCHOCTD IIPOBEICHHS TOBEPKH MIIH Pe3yIbTa-
TBI NOBEPKH, IIOBEPKA MOXET OBITH IPONO/DKEHA TOJIBKO IOCNE YCTPAHEHUs ITHX MOBPEXK/ICHHIM
WK e eKToB.
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9 MoaroToBKa K NoBepKe H ONPoHOBaHME CPEACTBA H3IMeEpEHMI

9.1 Tlosepky anamu3aropoB AC®-1 npoBOAST B CTATHYECKOM pEKHME B J1aGOpaTOpHBIX
YCIIOBHSIX, JUIS 4ero nosepseMblif ananuszatop AC®-1 1eMOHTHPYIOT ¢ H3MEPHUTEIbHON MO3HIIUH
cornacHo «PyKoBOACTBY IO 3KCILTyaTALlHH Y.

9.2 IIpoBOAAT KOHTPOIb YCJIOBHH [OBEPKH C IIOMOIIBIO TEPMOTHTPOMETPA B COOTBETCTBHH
¢ Tabnuneii 3.

9.3 Ilepen npoBeeHHeM onepannii MOBEPKH COIJIACHO TAOIHILI 1 BBINOJIHAIOT ClIEAYIONHE
MOArOTOBUTE/bHEIE pabOTHI:

- TOTOBAT KOHTPOJILHEIE PACTBOPBI 110 METOJMKE NPHTOTOBJICHHS KOHTPOJILHEIX PacTBOPOB
memu (Cu’*) uis wenbiTanmii u nosepku ananuzaropoB AC®-1, uznoxeHHOH B 00s3aTEILHOM
NPHJIOKEHHH A K HACTOsIIEH METO/IHKE IOBEPKH;

- IepeJl ONpeJIeIECHHEM METPOJIOTHYECKHX XapaKTePUCTHK IIPOBOIAT HEOOXOMMUMYIO pery-
JHPOBKY M MOAroToBKy anammsatopa AC®-1 k paGore B coorBercTBHM ¢ «PykoBojacTBOM 110
IKCILTyaTallHu».

10 ITpoBepka MeTPOJIOrHYECKHX XaPAKTEPHCTHK CPEJICTBA H3MepeHHi

10.1 ITpoBepka ocHOBHOI NMPHBEICHHOMH NOTPEMIHOCTH

10.1.1 IlpoBepky OCHOBHO# IpPHBEACHHOH IOTPEIIHOCTH H3MEPEHHI MacCcOBOM KOHIIEHTpa-
i uoHoB Memu (Cu’’) B BomHBIX pacTBOpax, COJEpKaIIMX KHCJIOTHI, INPOBOJAT METO/IOM
npsmmx H3MEpeHHi nosepseMbiM aHammu3atopoM ACOD-1 mMaccoBod KOHIEHTpAlHKM HOHOB ME/IH
(Cu’") me Menee TPEX KOHTPOJIbHBIX pacTBOpoB, npurotoieHHbX U3 'CO 10800-2016 cormacho
METO/IMKE IPUIOTOBICHUS KOHTPOJIBHBIX PacTBOPOB (NpHIIOkeHHe A).

OCHOBHYIO NpHBEIEHHYIO IOTPEIIHOCTh H3MepeHHi anamm3atopa AC®-1 onpenensior
HE MEHEE YeM B TpeX TOYKaX JHana3oHa H3MEpeHHH, pacnoyiokeHHbIX Ha HadanbHOM ((0-20) %),
cpeaseM ((45-55) %) u xoneynom ((80—100) %) yvacTkax Juana3oHa W3MEPEHHH IIPH TeMIeparty-
pe aHanu3upyeMoi cpejibl (25£5) °C. Yuncno u3MepeHuit B KaxI0H U3 yKa3aHHBIX TOYEK JHala3oHa
JOJIKHO OBITh HE MEHEe TpexX.

10.1.2 B coorBercTBHH ¢ yka3aHUSMH «PyKOBOJCTBa MO 3KCIUTyaTallMW» Ha NOBEpSEMbIi
anaym3atop AC®-1 nojaroT nUTaHKHE M IPOTrPEBAIOT €ro B TeYeHHe 15 MHH.

[Toouyepenno maruuk amamusaropa AC®-1 morpyxawT B IPHTOTOBJICHHBIE TepMOCTaTHpO-
BaHHbIE KOHTPOJBHBIE PACTBOPHI C 3HAYCHHSIMH MAacCOBOH KOHIIEHTpAalHEH HOHOB MeEJIH (Cu’) B
pacTBOpax, COOTBETCTBYIOIIMMH Haudaly, Cepe/IMHE M KOHIy JMara3oHa M3MEpeHuil aHaiusaTtopa
ACD-1.

Yepes IMuH nocie norpyxeHus JaTiMKa B KOHTPOJIbHBIH pacTBOp (PHKCHPYIOT NOJTyYEHHBIE
pesynbratel. [locne kaxjaoro morpyxenus jgardyuka aHamu3atop AC®-1 B KOHTPOJIBHBIH pacTBOp
OIIpe/ie/IeHHOM KOHIEHTPALMH ero MPOMBIBAIOT AUCTH/UIMPOBAHHON BOJIOH OJIMHAKOBOM TeMIieparTy-
PBI C PaCTBOPOM, TIIATEJIBHO IPOTHPAIOT H MPOCYIIHBAIOT.

10 1.2 Tlo nony4eHHsIM n (n23) pe3yibTaTaM H3MEpPEHHIT MaccOBOH KOHIIEHTpAllWH HOHOB
meu (Cu™") kaxioro KOHTPOJIBHOTO PacTBOpa pPacCYHUTHIBAIOT CPE/IHHE apH(METHYECKHE 3HAYCHHSA
KOHIIEHTpalli¥ B PacTBOpPE W NPUHHMAIOT 3a PE3y/ibTAaThl H3MEPEHHH MacCOBOH KOHIIEHTpPAI[MH
uonos Meau (Cu’”) 115 Tpex ToUeK AMANa30Ha HAMEPEHHl.

10.2 TloarBepkieHHe [HANA30HA M3MEPEHHH MACCOBOH KOHUEHTPAIMH HOHOB
mean (Cu™)
10.2.1 IloaTBepikaeHHe AHana3oHa H3MEPEHHH MAcCOBOH KOHIEHTPALMH HOHOB ME/IH (Cu2+)
B BOJIHBIX PacTBOpax, COJIEpPXKalIMX KHUCJIOTHI, IPOBOAAT B XOJie NpoBeaeHHs nosepku mno m. 10.1
METO/IMKH IIOBEPKH, MCIIOJIb3YyS HE MEHEe TPEX KOHTPOJIbHBIX PacTBOPOB, IPHTOTOBJICHHBIX M3
I'CO 10800-2016 cornacHo METOAMKE IPUTOTOBJICHHUS (MIPHIIOKEHHE A).
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10.2.2 YcranasimuBaioT (akT H3MEPEHHS MACCOBOH KOHIIEHTPAllHH HOHOB ME/IH (Cu®) B
Havajle, Cepe/IMHE M KOHIIE 3asABJICHHOrO B OKCIUTyaTallHOHHON JOKyMeHTauuu aHamu3aropa ACO-1
JManasoHa M3MEpeHHH B mpejiesiax HOPMHPOBAHHBIX 3HAYCHWI OCHOBHOH IIPHBEIEHHO# morpermi-
HOCTH coryiacHo 1.11.1 HacTose# MeTOUKH.

10.3 IlpoBepka H3MeHeHHs BLIXOJHOT0 CHIHAJIA (IIOKA3aHHMII) OT H3MEHEHHs TeMiepa-
TYPbl aHAJTH3HPYeMOii cpeabl Ha Kax/abie £10 °C

10.3.1 IIpoBepky M3MEHEHHUS BBIXOJHOIO CHIHalA ([IOKA3aHUH) OT H3MEHEHHS TEMIIEPATyPhI
aHaM3HpyeMoi cpejibl Ha Kaxaple £10 °C nposoasaT B paboveM auanazoHe TEMIIEpATyp aHAIH3HU-
pyeMoi cpejibl B OJIHOH TOYKE AMana3oHa H3MepeHHH aHanu3aropa AC®-1, cooTBeTcTBYIONIEH
(45-55) % nmanazoHa M3MEpEHHH, IPH YHCIIe H3MEPEHHI HE MEHEe TpeX.

10.3.2 atunk ananuzatopa AC®-1 norpyxaioT B OJMH H TOT )K€ KOHTPOJBHBIA pacTBOp,
IPUTOTOBJIEHHBIN 110 METOIMKE IIPHTOTOBJICHAS KOHTPOJIBHBIX PacTBOPOB (TIPHIJIOXKEHHE A) H COOT-
BETCTBYIOIMH cepe/iiHe Juana3oHa uiMepeHui ananuzaropa AC®-1 (pactBop Ne 2), TepmocTaTh-
POBaHHEIA NPH CIEAYIOMHMX pabo4yux 3HAYEHHSX TeMIeparyp pacrtBopa: (25+5) °C, (30+2) °C,
(40+2) °C, (50£2) °C u (60£2) °C.

10.3.3 Tlo monyueHHBIM n (n>3) pe3y/ibTaTaM H3MEPEHHH MAacCOBOH KOHIEHTPAIMH HOHOB
memn (Cu®) KOHTPOJILHOTO pacTBopa (pactBop Ne 2) npH KaXKJOM BBINIEYKa3aHHOM 3HAYCHHH
TEMIIEPATYpPhl PAcCUMTHIBAIOT Cpe/lHHe apuMeTHHYecKHe 3HAUYCHHs KOHIEHTPAllHH B PacTBOpE H
IPUHUMAIOT 3a pe3y/IbTaThl H3MEPEHHH MAacCOBOM KOHIEHTpPAIMH HOHOB MEJIH (Cu™) B pacTBope
[Py Temieparype t.

10.4 IIpoBepka cTadHILHOCTH BBIXOJHOr0 CHrHAJA (MOKa3aHWil) aHajH3aTopa 3a 8 4
HenpepbIBHOH paboTsl

10.4.1 TlpoBepky cTaOMJIBHOCTH BBIXOIHOIO CHTHajla (mokasaHui) ananmsatopa AC®-1 3a
8 4 HempepbIBHOH pabOTBEI MPOBOJAST B OJHOH TOYKE JAMana3oHa H3MEPEHHH, COOTBETCTBYIOIICH
(45-55) % nmanasoHa M3MEpPEHHUil, ¢ HEM3MEHSEMBIMH BXOIHBIMHU I1apaMeTpaMH IpH pabouel TeM-
neparype KOHTposibHoro pacreopa (50+10) °C.

10.4.2 Onpenenerre cTabMIBHOCTH BBIXOJHOrO CHrHaia (nokazaHuil) anammsaropa AC®-1
3a 8 4 HenpeprIBHOMH PabOTHI MPOBOAAT B CIEAYIONIEH MOCIIE/I0BATETLHOCTH

- natuuk aHaymsaropa AC®-1 morpyxaioT B TepMOCTATHPOBAaHHBIA KOHTPOJIBHEIA PacTBOp
(pactBop Ne 2);

- [epHoJMYecKH (Kax/ (bl 4ac) (PUKCHPYIOT He MEHee TpeX IOCie[0BaTeIbHbIX 3HAYEHHH
BBIXOJ/IHOTO CHTHaNA (MoKa3aHuii) moBepsieMoro aHanuzaropa ACD-1.

- IO MOJIy4eHHBIM n (n>3) pe3y/ibTaTaM H3MEpeHHi MaccoBOH KOHIIEHTpallMd HOHOB MEJH
(Cu®") KOHTPONBHOIO PAcTBOPA PACCUHTHIBAIOT CPE/THEE APH(PMETHUECKOE 3HAUCHHE H TPHHHUMAIOT
€ro 3a pe3yJIbTaT H3MEPEHHil MaCCOBO KOHIEHTpaIH HOHOB MeH (Cu’") KOHTpPOIBHOIO pacTBOpa
B k-0#i cepun u3MepeHuit

Xfﬁ-gxki; (1)

- TaKHe U3MEPEHUs MOBTOPSIOT KKkl yac B Tedenue 8 4 (mpoBoasT k cepuii H3MepeHHii),
OCTaBJIsAsl HEM3MEHHBIMH PEXHM H yCJI0BHS paboTsl anamuzatopa ACD-1.
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11 IloaTBep#xAeHHE COOTBETCTBHA CPEACTBA H3IMEPEHHH METPOJIOrHYeCKHM TpedoBa-
HHAM

11.1 IloaTBepkaenne cooTBercTBHs aHamuzatopa AC®D-1 MeTponoruyeckuM TpeGOBaHUAM
IIPH NIPOBEPKE OCHOBHOM NMPHBEAEHHOHN NOTPEIIHOCTH

11.1.1 OcHoBHYI TpHBEACHHYIO norpemHocTs aHamuzaropa AC®-1 omnpexensior mno
dopmyie

AX

=——1_.100, @)
7’ XHDP."

rie ) — OCHOBHAd NPUBEJICHHAS NOTPEIIHOCTL AHATH3ATOPA AC®-1 B i-0if TOuKe JuanazoHa
u3MepeHui, %o;
AX,= X,— X, — a0comorHas NOrpemHoCTh H3MEPCHHIl aHATH3aTOpa AC®-1 B i-o#t

TOYKE /[Mana3oHa M3MEpPEeHUH, olpejenseMas Kak pasHOCTh MEKIY H3MEPEHHbIM M JIEHCTBHTEIb-
HBIM 3HAYCHHSMH MacCOBOIl KOHIIEHTpaIH HoHOB Meu (Cu’’) KOHTpOIIBHOTO pacTBOpa, r/mv;

XW"— HOPMHDpYIOIlee 3HaYeHHe, 3a KOTOpOe NPHHAMAIOT BEPXHMH Ipejies juanasoHa

n3MepeHuii anamzaropa ACD-1, /o’

JlefcTBUTE/IbHBIC 3HAYEHHS MAcCOBOM KOHIIGHTPALMM YCTAHABIMBAIOT 110 3HAYCHHIO
MacCOBOH KOHIIEHTpAllMH HOHOB MeJIH (Cu2+) KOHTPOJIBHBIX PacTBOPOB, IPUIOTOBJIEHHBIX COTJIAC-
HO NPHIOKEHHIO A, IOIPENIHOCTh ATTECTALlMH KOTOPBIX obecrieynBaeT HEOOXOIMMBIH 3amac 1o
TOYHOCTH M3MEPEHHH OTHOCHTEIIBHO MoBepsieMoro anaimm3aropa ACD-1.

11.1.2 OcHOBHYIO TPHBEJAECHHYIO TOTPEMIHOCTh H3MepeHH# aHamm3aropos AC®-1 oueHu-
BAIOT MO HAMOONBIIEMY M3 MOIyYeHHBIX 10 ¢Gopmyne (1) 3HadeHHH B TpeX TOYKax JHama3oHa
u3mepenui anamsaropa AC®-1 npu paboueit Temneparype pactBopos (25+5) °C.

11.1.3 OcHoBHasi TpuUBEACHHAs IOrPEIIHOCTD H3MEPEHHH IIOBEPSAEMOro aHaIM3aropa
AC®-1 nomxna HaxoauThes B HHTEpBase +4,0 %.

11.2 TMoarsepskaenue coorBeTcTBUs aHamu3aropa ACD-1 MeTpoJIOrH4eCKUM TgCGOBaHHHM
TIPH TOATBEPKICHUH JHaNa30Ha H3MEPEHMH MacCOBOR KOHIICHTpalku HoHoB MeH (Cu =

Cuurarot, yto anamusatop AC®-1 Bbizepikain nosepky mo 1m.11.2, ecim noaTsepxeH pakt
M3MEPeHHI MaccOBOH KOHIIEHTPAIlUH HOHOB MEJIH (Cu*") B BOIHBIX pacTBOpax, COMEPIKAIIAX
KHCIIOTHI, B jManasone ot 0 10 30 I/aM° B npeesiax HOPMHPOBAHHEIX 3HAYEHHI OCHOBHOM mpHBe-
JICHHO# MOrPEIIHOCTH H3MepeHHit corsiacHo 11.11.1 HacTosMIEH METOIHKH.

11.3 IMoarsepsxaenne cooTseTcTBHA aHanu3aTtopa ACD-1 METpOIOrHYeCKHM TpeOOBaHUAM
IPH [IPOBEPKE H3MEHEHHs BBIXO/IHOI0 CHTHasIa (TI0Ka3aHHit) OT H3MEHEHHs TEMIIEPATYpPhl aHAIH3H-
pyemoii cpesl Ha kaxasie £10 °C

11.3.1 ITo nmonygennsM mo m. 10.3.3 cpeanuM apudMeTHIECKHM 3HAYEHHSIM MacCOBOH KOH-
nenTpamiy HoHoB MexH (Cu’’) B KOHTPOJIBHOM PacTBOpE TIPH TEMIEpAType t ONPEEIISIOT MAKCH-
MaJIbHYIO Pa3HOCTh IOKA3aHUM MEX/1y BOCIIPOM3BEACHHBIMH 3HAYEHHAMH MacCOBO# KOHIICHTPAILIHH
roroB MeH (Cu’") KOHTPONIBEHOTO pacTBOpa B 3a/aHHOM paboueM JMaNas’oHe TeMIEpaTyp aHaJIH3H-
pyeMoii cpe/ibl M OTHOCAT €€ K HOPMUPYIOLIEMY 3HAYEHHIO.

11.3.2 MakcuMaibHOE M3MEHEHHE BBIXOAHOTO CHrHajla (nmokasaHuif) anammsaropa ACO-1
OT M3MEHEHHs TeMIepaTyphl aHaIM3upyeMmoil cpeiusl Ha kaxasle =10 °C B 3a1aHHOM paboyeM
JMana3oHe TEMIIEPATYp aHAIM3HPYEMOH Cpe/Ibl I0JDKHO HaX0AHThes B MHTEpBaie £1,0 %.

11.4 Tloarsepx/enue cooTBeTcTBHs aHaiu3atopa ACD-1 MerponorudeckuM TpeboBaHHIM
TpH [IpOBEpPKe cTabMIBHOCTH BBIXO/HOIO CHrHaIA (MOKa3aHHH) aHaiM3aTopa 3a 8 4 HEelpephIBHON
paboThI

11.4.1 CtabMILHOCTE BBIXOHOIO CHrHasia (mokasanwii) ananmuzaropa AC®-1 3a 8 u menpe-
PBIBHOH paboTE! ONpeessiorT no Gopmyiie
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G~ 5(Xk=X)' ftc-1) 100, ®)

1 k
rae X= —ZXk , rjie k — gucno cepuit u3MepeHuii B TedeHue § 4acos.
k=1

11.4.2 Cuaurarot, uto ananmusarop AC®-1 Beiepxkan nosepky no 10.4, ecnmu crabHIBHOCTE
nokasauuit (J , %, 3a 8 4 HenpepkIBHO# paboTE! He npeBbimaet 2,0 %.

12 Odopmirenne pe3yibTATOB OBEPKH

12.1 Pesynwrarel noBepku anammuzaropa ACO-1 odopMISIOT NPOTOKOJIOM IPOH3BOJIBHOM
¢bopMBI.

12.2 Ilpn nonoxuTenbHBIX pe3ynabratax nosepku aHamusatop AC®-1 mpusHalOT npHroj-
HBIM K IPHMEHCHHUIO H 0(OPMIIAIOT pe3y/IbTaThl IIOBEPKH B cooTBeTcTBHH ¢ IIpHKazom Munnpom-
topra Poccun ot 31 wmions 2020 r. Ne 2510 «O6 yrepxnenun [lopsnka mnpoBeneHus
IIOBEPKH CPEICTB M3MEpeHHH, TpeOOBaHMH K 3HAKYy NOBEPKH H COIEPIKAHHIO CBHJIETEJILCTBA O
TIOBEPKE» MM JIEHCTBYIOIMMH Ha MOMEHT NMOBEPKH HOPMAaTHBHO-IIPABOBBIMHM aKTaMH B 00macTH
obecrie4eHHs IHHCTBA U3MEPEHHH.

12.3 Hanecenue 3naka mosepku Ha aHammzatopel AC®-1 He mpeaycmotpeno. [1nombupo-
BaHue aHanu3aTopoB AC®D-1 He npeaycMOTpeHO.

12.4 Tlpu oTpunaTeILHEIX pe3ylbTaTax MOBepKH mnoBepsieMblit anamm3atop AC®P-1 npusna-
10T HENPHIO/IHBIM K IPHMEHEHHIO B cdepe rocy1lapcTBeHHOTO peryJIMpoBaHHs oOecrieueHus e/1HH-
CTBa H3MEPCHHH H OQOPMIIAIOT pe3y/IbTaThl IOBEPKH B COOTBETCTBUH ¢ [Ipukazom Muunpomropra
Poccun ot 31 mrons 2020 r. Ne 2510 wiam JAeHCTBYIOIIMME HAa MOMEHT MOBEPKH HOPMAaTHBHO-
[IPaBOBBIMH aKTaMH B 00J1acTH 0OecreYeHHs €IMHCTBA H3MEPEHHH.

12.5 Csenenus o pe3yibrarax noBepkd nepenaor B DejepanbHblii MHGOPMAIMOHHBIH
¢onj 1o obecreYeHHIO eTMHCTBA H3MEPEHHH B cooTBeTcTBHH ¢ [IpHkazom Munnpomropra Poccun
ot 28.08.2020 r. Ne 2906 «O06 yTBepaeHHH NOpAIKa co3/laHus U BeaeHus PeepanbHoro HHGOp-
MalHoHHOro (oHIa mo obecreueHHIO eAMHCTBA H3MEPEHHI, TIepe/iaud CBe/ICHHH B HErO W BHece-
HHS M3MCHEHHMH B JIaHHBIE CBEJCHHS, IPEIOCTABIIEHHS COJICPXKAIUXCS B HEM JIOKYMEHTOB H CBeJle-
HHUA» WM JEHCTBYIONMMH Ha MOMEHT IIOBEPKH HOPMaTHBHO-IIPABOBBEIMH aKTaMH B o0nactd obec-
TIEYCHHS eIMHCTBA H3MEPEHHH.

3aB. naboparopueii 223 YHUUM - punnana
OI'VIT « BHUUM um. J1.U. Menzneneesay ( A.B. Cobuna

Benynmii nmxenep nab. 223 YHUUM - punuana

®IYTT «BHANM um. LU M 7 S HAK
« um. JT eHJIeTIeeBay y /{/é{ % HM
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[TPUIJIOXEHHUE A
(obs3aTenbHOE)

MeToauKa IPHTOTOB/JIEHHS KOHTPOILHBIX pacTBopos Mexu (Cu’) wis
HCHBITAHMI ¥ N0OBepKH ananmsaTopos AC®-1 (quanazon uzmepenwii ot 0 10 30 kr/m’)

Mero/iKa IpeJHA3HAY€Ha [UI TPHTOTOBJCHHS KOHTPOJBHBIX pacTBopoB Mean (Cu’’)
CEPHOKHCIION, COEPXKANIMX CBOOOIHYIO CEPHYIO KHCJIOTY M MCIIOJIb3YEMBIX IIPH HCIBITAHHAX H I0-
Bepke aHaiu3aropa crnekrpodoromerpuyeckoro AC®-1 w3 CO cocraBa MeaH BBICOKOH YHCTOTHI

(Cu CO YHHHUM) —T"CO 10800-2016.
1 CPEJICTBA UBMEPEHUM, PEAKTUBBI U MATEPUAJIBI

JUisi IPUTOTORNICHHS KOHTPOJIBHBIX pacTBopoB Memn (Cu’h) IPUMEHSIOT CIIEAYIOIHE Cpel-
CTBA H3MEPEHHIH, BCIIOMOTaTe IbHBIC YCTPOIHCTBA, PeaKTHBbI M MaTEPHAIIE]

1.1 CO cocraBa Meiu Beicokoit gactoTsl — I'CO 10800-2016;

1.2 Becnl naboparopHble aHamMTHYeCKHE MOOOr0 THNA He HIKe 2 Kiacca, JManasoH
u3mepenuit 0,2 1o 200,0 r, nonyckaemas abcomorHas norpemHocTs u3mepenns +0,0003 r;

1.3 Crakan B-1-400 TXC no I'OCT 25336-82,;

1.4 Konbel mephsie 2-500-2, 2-200-2 o 'OCT 1770-74;

1.5  Ilunerku 2-2-10, 2-2-100 mo 'OCT 29169-91;

1.6  uwmuuap 1-100-2 no T'OCT 1770-74;

1.7 Kucnora asotnas no 'OCT 4461-77, pactsop, pa3basienusrii 1:1;

1.8 Kucnora cepnas no 'OCT 4204-77, pactBop, pa3basiennsii 1:2;

1.9 Bona juctuumaposannas no 'OCT P 58144-2018.

2 [ITPUTOTOBJIEHHUE KOHTPOJIBHBIX PACTBOPOB

Jlns nmpoBe/ieHHs NPOBEPKH aHATH3aTOpa FOTOBAT 3 KOHTPOJIBHLIX pacTBOpa ¢ KOHIEHTpAI[H-
eit noroB MezH (Cu®*): 0,6; 15 u 30 r/mv’.

2.1 IlpuroroBieHue KOHTPOJIBHOTO PaCTBOpA C KOHIEHTpAIMEH HOHOB ME/IH (Cu2+) 30 /o’
(pactBop Ne 1)

Hagecky CO cocraBa Me/iu BEICOKO# YHCTOTHI Maccoi 15 T Baaemmaaio'r C NOIPEIIHOCTBIO He
dosee =0, 0003 r, TIOMEINAIOT B TEPMOCTOHKHH CTaKaH BMECTHMOCTBIO 400 cM’, MEUICHHO IIPHIIHBA-
10T 90 cM® a30THOMN KHCIIOTHI, paszbasienHo# 1:1 (nopuusmu B 2-3 mpuema He Jomyckas OypHOTro
NPOTEKaHHs PeaKIMM, KaK/blH pa3 3aKpbiBas CTaKaH YacOBBIM CTEKJIOM) H OCTABIIAIOT /IO MOJHOIO
pacTBOpeHMsI HaBeCKH. B cirydae mpekpanieHus peakiMd pacTBOPEHHE IPOIQJDKAIOT IpH crabom
HarpesanuH. [1oclie TIOTHOTO PacTBOPEHHS HABECKH K pacTBOpY MpHOaB/sioT 30 M KOHIEHTPHPO-
BaHHOH CEPHOM KHCIIOTHI (OCTOPOXKHO, PACTBOP CHJIBHO pa3orpeBaeTcs!) M yIapHBalOT /UIS yIalCHHS
OKMCJIOB a30Ta JIO IOSBJICHHS I'YCTBIX [1apPOB CEPHOH KUCJIOTHL. PacTBOp OXJIak/1ai0T, akKypaTHO 00-
MBIBAIOT 4acOBOE CTEKJIO M pa3GaBisioT pactsop 0 100 M’ AHCTHILIMPOBAHHON BOJIOi. PacTBop 13
CTaKaHa KOJIHYECTBEHHO MEPEHOCAT B MEPHYIO K00y BMecTHMOCTEIO 500 oM | pa3daBIsioT 10 MeT-
KH JIMCTHJUIMpOBaHHOM Bojod. Cpok XpaHeHHust pacTBopa 12 MecsleB B CTEKJISHHOM Tape CO ILIH-
bom mm npprrep'ron poOKo# NpH KOMHATHOH Temmeparype. KoHIEHTpalMiO NPUrOTOBIEHHOIO
pactopa C, (r/mv’ ) PacCUYMTHIBAIOT 10 (hopmyIie
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G e tnn (A.1)

rne  m—wmacca HaBeckd CO cocrtasa Meau Beicoko# yuctoTsl I'CO 10800-2016, 13

A — arrecToBaHHOE 3HaUYeHHEe MaccoBoi momu Meau B 'CO 10800-2016, %:;

V — BMECTHMOCTB MEPHO# KOJIOBI, .

2.2 IlpuroToBneHyue KOHTPOJIBHOIO PacTBOPa ¢ KOHIIEHTpAIlHEH HOHOB ME/IH (Cu2+) 15 r/m’
(pactBop Ne 2)

AmmxBoty pactBopa Nel ob6némom 100 cM’ [OMEIIAIOT B MEPHYIO KOJIOY BMECTHMOCTBIO

200 cv’, npubasisior 15 cM® pacTBOpa cepHOI KHCIOTHI, pasbanienHoi 1:2, u pa36ammor 110 MeT-

KH JIMCTHIUIMPOBAHHON BOJI0H. KOHIEHTpaImIo pHroToBenHoro pactsopa C; (/M) paccuuThIBa-
10T 110 hopmyJie

C,=—"-1, (A2)

rie  C;— KoHUeHTpaus pactBopa Nel, r/mm’;

Vi — obbem amKBOTHI pacTBopa Nel, 11M3;

V — BMECTHMOCTh MEPHO#M KOJIOBI, e,

2.3 [IpuroroBjieHHe KOHTPOJIBHOTO PacTBOPA ¢ KOHLIEHTPAIMEH HOHOB ME/IH (Cu®) 0,6 r/mv’
(pactBop Ne 3)

AJIHKBOTY paCTBopa Nel obwémom 10 cM’™ moMemialoT B MEpHYHO KoJOy BMECTHMOCTBIO
500 e, npuGassior 80 cM’ pacTBOpa CEpHOH KHCIIOTHI, pasbasieHHol 1:2, u pa36a3mn0T JI0 METKH
JMCTHILUTHpOBaHHOM Bojioi. KoHuenTpamio npurotosieHHoro pactsopa Cs (r/aM°) PACCUMTHIBAIOT
no ¢opmyne

3

C,=—1-2, (A.3)

rne  C;— xkoHueHrpauus pactBopa Nel, r/aM’;
V> — 06beM anukBoTH pactBopa Nel, e
V — BMECTEMOCTb MEPHO#H KOJIOBI, e,

3 PACYET I[IOI'PEIIHOCTH ITPUTOTOBJIEHUSI KOHTPOJIBHBIX PACTBOPOB

3.1 Pacuér OTHOCHTEJILHOM NOTPENIHOCTH IIPUTOTOBICHHS KOHTPOJILHOrO pacrBopa ¢
KOHILIGHTpallieil HOHOB MEIH (Cu®") 30 r/mm’ (pactBop Ne 1)

OTHOCHTEbHAS TOrpemHocTs (Oy;) TPUrOTOBIEHHS KOHTpOJNbHOro pactsopa Nel npw

JloBepHTeNBHOM BeposTHOCTH P=0,95 paccunThiBaeTcs 10 popmyie

Oy =1,1-\B|2+§22+532 , (A4)

e O, — OTHOCHTE/bHAs IIOTPEUIHOCTh ONpE/ENICHHs aTTECTOBAHHOIO 3HAYCHHS MEId B
I'CO 10800-2016, pasuas 0,012 %;
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0, - orHOCHTeNBHAS TorpemHocTs B3semmBanus Haseckn I'CO 10800-2016, pasmas
0,002 %,;
0, - oTHOCHTeNbHAs TIOTPEITHOCTL BMECTHMOCTH MepHO#H K001, papHast 0,1 %,

OtHocHTeNMbHAS noOrpemHocTs TNPUTOTORIICHHsS KOHTPOIEHOrO pactopa Nel mpu joBepm-
TeAbHOH BeposTHOCTH P=0,95 cocrasnser

g | 2
& =11 Jo,p1o7 o[ SO0R-T00 T FO5300Y . o
15.0000 500,0

3.2 Pacuér OTHOCHTEIBHBIX norpemHocTel (O, ) u (Oy;) mpHroToBICHMS KOHTPOJIBHBIX

PacTBOPOB ¢ KOHUEHTpaimeit HoHoB Mean (Cu®") 15 r/aw’ (pactsop Ne 2) 1 0,6 r/mm’ (pactBOp Ne 3)
OtHocuTensHsle norpemmocT: TIPUTOTOR/ICHAS KOHTPOIBHBIX pacTBOpoB Ne2 u Ne3 mpm
JIOBEPHTE/LHO# BepoaTHOCTH P=(,95 paccunThiBaloTcs o dopmye

Sy =L1-4/62%, +62+57 (A.5)

rie  Oy— OoTHOCHTeTbHAs OTPENHOCTE  NIPHTOTOB/ICHHS ~ KOHTPOJNBHBIX ~ PAaCTBOPOB €
Ni (i=2,3), %;

5m — OTHOCHTEJIbHAs TIOrPEIHOCTD [IPUTOTORICHHS KOHTPOJIbHOro pactBopa Ne 1, %;
O, — OTHOCHTEbHAS HOTPEIIHOCTE BMECTHMOCTH MEpPHO# KoObL, %;

54 — OTHOCHTEIbLHAA TIIOrpEITHOCTh BMECTHMOCTH munerku, %.

Otnocurensnas norpemsocTs TNIPHTOTORJICHHA KOHTPOJIBHOIO pactsBopa Ne2 mpu JoBepH-
TeIBHOH BeposTHOCcTH P=0,95 cocrasaser

2 2
& =Ll 0,12+(°’15'1°°] +(°’3'1°°) =0,25 %,
100 200

OtHocurenbHas norpemHocTs PUTOTOB/ICHAS KOHTPONBHOrO pactBopa Ne3 npm noBepH-
TenbHOo# BeposTHocTH P=0,95 coctasnser

2 2
B =11 0,124_(0,04.100) +(0,5-100] 0,47 %,
: 10 500
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