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Brenenue

Hatpuii 1 Kaquil OTHOCATCA K IIaBHBIM KOMIIOHEHTaM XHMHMYECKOro
cocTaBa NpUpOAHBIX BOA. Hatpuil mo pacnpocTpaHEHHOCTH CpedH KaTHO-
HOB CTOMT Ha IIEPBOM MECTE, COCTaBJsis OOJIbIIE MOJOBHHBI HX OOIIETo
COJIEPIKAHHUA.

OCHOBHBIMH UCTOYHHUKAMH MOCTYIUICHHAS 3TUX METAJIJIOB B MOBEPXHO-
CTHBIE€ BOJbI CYUIH SBJIAIOTCA U3BEPKEHHBIC, OCA/IOUHbIE TTOPOAbI H CAMO-
pPOIHbBIC PACTBOPUMBLIE XJIOpUABI, CyibdaTthl U KapOoHaTtel. KpoMe ToOro,
HaTpUA ¥ Kanud TOCTYNaroT B TMPWUPOJTHBIE BOJABI C XO38WCTBEHHO-
OBbITOBBLIMHM H IPOMbILUICHHBIMM CTOYHBIMM BOJAMH H C BOJaMH, cOpachi-
BAEMBIMHU C OpolIaeMbiX nojied. MCTOUHUKOM NMOCTYNNEHUA HATPUS TAKXKE
MOTYT OBITh 3aCOJICHHBIE MOYBBI, U3 KOTOPbIX OH BBIMBIBAETCS aTMOChep-
HbIMU OCaJKaMU. boJibIlloe 3HAYEHUE UMEIOT U OUOJIOTHYECKHUE NIPOLIECCHI,
MPOTEKAKOIIME HAa BOAOCOOpE, B PE3YJIbTATE KOTOPBIX 00pa3zyrOTCa pacTBO-
pPUMbIE COCIMHEHH HATPUA U KaJIu4.

Kanuii Takxke OTHOCHTCA K YMCYy OMOTE€HHBIX 3JIEMEHTOB, HEOOXOoU-
MBIX JUIS pa3BUTUS BOAHOM PaCTUTENILHOCTHM.

Hatpuii 001a,43e1 BBICOKOH MUIPAUUOHHON COOCOOHOC L, YTO 00Y-
CJIOBJIEHO XOPOLicit paCTBOPUMOCTHIO €1'0 COCAMHEHHUM B BOjic, <iiadO Bbi-
Pa)X€HHOM CIOCOOHOCTHIO K COpPOLIMM B3BECSIMH W JOHHBIMHM OTJIOXKECHHUS-
MH. MurpanuoHHas cnoCOOHOCTh Kajlus HHXKE, OAHAKO Ojiarofaps HU3KO
KOHUCHTPALKK Kwiks, 1 HATPUHA N KKK 5 HOBEPXHOCTIIbIX 304X CYLIH
MUTPHPYIOT NMPEUMYLIECTBEHHO B pPacTBOPEHHOM COCTOSHHMHU B BHJE HO-

HOB.
KoHueHTpaius HaTpus B peYHbIX BOAAX KOJEOJETCS OT HEPBLIX €U~

HMIL 30 COTEH MHJLUIMIPAMMOB B KyOMUYECKOM AeUUMMETpe, KOolLeHTpalus
KaJIU — OT JAECATBIX HOJICH JIO0 NMEPBBIX COTCH MHJUIMIPAMMOB B KyOHuYe-
CKOM JI€HUMETPE B 3aBUCHMOCTH OT (DU3UKO-reorpaMyecKuX YCJIOBUIA,
ICOJOrMYCCKUX  ocobcHHocTe Oacceinos BOAHBIX O0ObCKICB H MHTCH-
CUBHOCTH QHTPONOIr€HHOrO BO3ACUCTBUS HAa Hero. OObIYHO B NOBEPXHO-
CTHBIX BOJIax CYIIH KOHLUEHTpaLUHusa HaTpus He npepblnaet 300 MI/IM>, HO
B HEKOTOPBIX CIYy4asX MOXET JOCTUIaTh HECKOJIBKUX I'paMMOB B KyOHue-
CKOM JCLUMETPE (HArpUMEp, B COJICHBIX O3€pax, HEOONBIIMUX peKax 3a-
CYLLUTUBBIX PETHOHOB C MPEUMYIECTBEHHO MOA3EMHBIM MUTaHHEM). B
OOJIBHIMHCTBE MOBEPXHOCTHHIX BOJ CYLIH COLAEPXKAHUE Kajlusi HE Tpe-

gbimaet 20 mr/amM>.

IV
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B noa3eMHEBIX BOJaX KOHUEHTpaUUd 3THX METAJUIOB KoJie0eTcs B 60-
Jee LMPpOKUX Mpenenax - OT MUIUJIMTPAaMMOB 0 I'paMMOB H JECATKOB
rpaMMOB B KYOUYECKOM JCLHUMETPE. DTO ONPENAECIAECTCS COCTABOM BOJO-
BMEIAKOIUMUX MMOpOA, IIIYOMHOM 3ajieraHuMs NOA3EMHBIX BOJ M JAPYTUMH
YCJIOBUSIMH.

BHYTpHAroA0Bbi€ U3MEHEHHUSA KOHLICHTPALMH HATpHUA U KaJlusi B IO-
BEPXHOCTHBIX BOJax CYIIHA CBsA3aHbl, B OCHOBHOM, C THIPOJOTHYECKHUM
pPEXKUMOM BOJHBIX OOBLEKTOB.

CopepxaHUE HaATPUA U Kaiug R BOAE HOPMUPYETCH B 3aBUCUMOCTH OT
XapakTepa MCIONB30BaHUA BOAHOro oOneKkTa. [lpenensHo ponyctumas
koHueHtpauusa (ILIJIK) vHartpus a1 BOAHPIX OOBEKTOB XO3AMCTBECHHO-
NMTHEBOrO Ha3Ha4YeHWs coctapiser 200 mr/am, PBIOOXO3AMCTBEHHOTO -
120 Mr/oM>. CoaepxaHue Kaaus B BOAE HOPMHUPYETCA TOJABKO B  BOJIE
BOJHBIX OOBEKTOB pHIOOXO3giicTBeHHOro HasHauenusa. IIJIK kanus npu

MUHepaau3auuu Menee 100 Mr/am° coctaBiieT 10 mr/om’, npu 0osiee Bbl-
v, ] 3
COKOM MUHepann3zanuu — SO Mr/am-.
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PYKOBOASAIMIUUN JTOKYMEHT

MACCOBAS KOHIIEHTPALIMSI HATPHSI 1 KAJIMS B BOJIAX.
METOJIUKA BBIIOJTHEHUS U3MEPEHUI
ILIAMEHHO-®OTOMETPHYECKHM METOAOM

Jlata BBenenus 2008-07-20
1 O0nacTh NpUMEHECHHUS

1.1 Hactofiquil pyKOBOAAIUMNA AOKYMEHT YCTaHABIMBAET METOAHUKY
BbIMIOJIHEHUS M3MEPEHHHM MaCCOBOM KOHLEHTpALlMM HATpus M KaJiug B
npobax NpUPOIHBIX U OYMILEHHBIX CTOYHBIX BoJ (nanee — MBH) B auana-
30He oT 1,0 mo 50,0 Mr/aM° BKTIOY. TIaMEHHO-(POTOMETPHUYECKHM METO-
IOM.

1.2. TIpn aHanuze npol BOABI ¢ MACCOBOW KOHLEHTpauuer HaTpud U
Kanusi, npepbimapomei 50,0 Mr/oM’, HOMycKaeTcsl BBITOJHEHHE H3MEpe-
HHH noclie pa36aBieHUd npoObl JUCTHIHPOBAHHOW BOJON TaKuM oOpa-
30M, 4TGOBI MaccoBas KOHLEHTpalMs HATpUSA W Kaitwnf B pa3daBieHHOMH
npobe Haxoaunachk B IpEAciaX Auana3oHa M3MEpSCMbIX KOHIUCHTPALHH,
yKa3aHHoro B 1.1.

1.3 HacTodiuui pyKOBOAALLIUIA JOKYMEHT IpCcAHa3Ha4CH AJI HCIOJb-
30BAHUY B 1abopaTOpUaX, OCYLISCTBISIOIMMX aHaTU? IDUDPOIHBIX U OYH-
II{EHHBIX CTOYHBIX BOI.

2 HopMaTHBHBIE CCHLIIKH

B HacTofleM pYKOBOISLIEM AOKYMEHTE HCIOJb30BaHbI CChUIKH Ha
CJCAYIOILME HOPMATHBHBIEC JOKYMEHTHI:

I'OCT 12.1.005-88 CCbT. OOmue caHUTapHO-THrHEHUYECKUE TPeDO-
BaHHA K BO3AYyXy pabouecii 30HbI

F'OCT 12.1.007-76 CCBT. Bpeansie BewectBa. Kiiaccupukanus u
obiue TpedoBaHus 0€3011aCHOCTH

'OCT 17.1.5.04-81 Oxpana npupogpl. I 'uapocgepa. ITpndopel u yct-
poicTBa g oTOopa, NEPBUYHOH 0OpabOTKH U XpaHEHHUsA Npod IpUPOL-
HbIX BOJ. O0HHe TEXHUUECKHE YCIIOBUS
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['OCT 17.1.5.05-85 Oxpana npuponasi. I'uapochepa. Obmme Tpedo-
BaHUS K 0TOOpPY Mpo6 MOBEPXHOCTHBIX U MOPCKHMX BOJ, JIbJa H aTMocdep-

HBIX OCaJIKOB
['OCT P UCO 5725-6-2002 To4yHOCTB (IIPaBUIbHOCTh U MPELU3UOH-

HOCTb) METOJOB W pe3ysibTaToB M3MepeHui. YUacte 6. HMcnoab3oBaHue
3HAYECHUH TOUHOCTH Ha INMPAKTHKE

['OCT P 51592-2000 Bopa. O61une TpeboBaHus kK otdopy npod

MH 2881-2004 Pexomenpauums. [ CH. MeToanku KOJIHYECTBEHHOTO
XUMKUYECKOro aHaymusa. llpouenypsl NpoBEpKH NPHEMIIEMOCTH PE3YJ/IbTa-
TOR aHaIIM3a.

IIpuMedanue - CCbUIKU Ha OCTAJbHLIC HOPMATHUBHBIC JOKYMEHTBHI NPHUBEIC-
HLl B pazfenax 4, A3, A4, 5.3, b.4.

3 IlpunucanHbie XapaKTePHCTHKH NOTPELIHOCTH H3MepeHH |

3.1 Ilpu cobmoaeHuH Beex perjiameHtupyeMbeix MBU ycnoBuid npo-
BCICHHS HU3MEPEHUR XapaKTEPUCTUKHU MOrPELIHOCTH pe3yJbTaTa H3Mepe-
HUs C BEPOATHOCTBIO 0,95 He JOMXKHBI [PEBbLILIATL 3HAYEHUI, TPUBEACH-
HeIX B Tabnuue 1.

Tabnauua 1 — JJnana3oH U3MEpPEHHH, 3HaucHisi XapaKTEPUCTUK MOl PELL-
HOCTH M €€ COCTaBJIAIOLIUX IPH JTOBEpUTENLHOH BepossTHOCTH P=0,95

Muana- : [Ilokasatens, | Ilokasatenr | [IloxasaTens
30H W3- | TIORTOPAEMO- | BOCTIPOWIRO- | HIDABWITRHOCTH
MEPEHHH | CTHU (CpelHe- JUMOCTH |  (rpaHHULp Ilokazatenp
2Je- | Macco- KBaagparude- | (CpeOHeEKBaa- | CHCTeMaTHue- TOYHOCTH
MEHT BOIA CKO€ OTKJIOHE- | paTHYECKOE CKOM (rpaHULIb]
KOHUEH- | HUE [IOBTOPAC- | OTKICHEHME | HOIPEMIHOCTH) | NOrPelHOCTU
Tpaluu MOCTH) BOCIIPOH3BO-
X, C,, IHMOCTH)
I owome | omoaM’ | opmume’ | A Mrme’ | +A mr/m’ |
Or1l,0 |
Na 10 50,0 (0,03 +0,012-X | 0,05+0,024-X | 0,02+0,024:X | 0,10+0,048-X
. BRmod. ]
Ot11,0
K 10 50,0 {0,01 +0,015-X | 0,02+0,030-X | 0,02+0,030-X | 0,04+0,066-X
BKJIIOY.

[Ipy BEINOJHEHUU U3MEPEHHUM B Mpobax ¢ MacCOBOM KOHLIEHTpallHel
3
HaTpusA U Kajus cBolle 50,0 Mr/aM™ 1nociie CoOTBETCTBYIOLIEro pa3zbasiie-

2
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HHS MOrPEUIHOCTE H3MEPEHUA MACCOBOH KOHUEHTpAllUH XJIOPUIOB B HC-
XOQHOM npobe HaxoaAT no popmyie

+A=(+A)nN; (1)

rae £A; - nokxasaTelb TOYHOCTH HM3MEPEHHUS] MACCOBOM KOHLICHTPaLIUM
XJIOpUJOB B pa30aBjIiEcHHOM ITpo0e, paCCYHTAHHBIA 1O ypaBHE-
HUIO TaOauLbI 1;
N - CTENEHb pa3dbaBIeHHUS.

[Tpenenst  oOHapyxeHHMSt  HaTpusds M Kaaus  NJIJAaMEHHO-
POTOMETPUUECKMM METOOM paBHbl COOTBETCTBEHHO 0,5 1 0,3 MF/,[IMB.

3.2 3HaueHUd NoKa3arens TOYHOCTU METOAMKHU MCNOb3YIOT NPHU:

- opOpMIICHHHM PE3YJIbTATOB H3MEPEHHH, BbI/IaBAEMbIX j1a00paTOPHEH;

- OlICHKE JIeATENBHOCTH J1abopaTopuii HA Ka4yeCTBO NPOBEACHUI H3ME-
PECHHUIM;

- OLIEHKE BO3MOXXHOCTH HCIIOJIb30BaHUSA PE3YJIbTATOB U3MEPEHHH MpH
peanu3anny MBU B koHKpeTHOM 1a00paTOPHH.

4 CpeacTBa H3MepeHHH, BCIOMOraTeJIbHbI€ YCTPOHCTBA,
PE€AKTHBbI, MATEPHAJIbI

4.1 Cpeacrsa n3MepeHHH, BCIIOMOraTe/ibHbI€ YCTPOHCTRA

Ilpy pninonieliuy u3Mepenui IPUMEHSIOT CACAYIOUIHE CPEeACTBa U3-
MEPEHUN U NPYIrUue TEXHUYECKUE CpeaCTBa:

4.1.1 TTlnameunwpit ¢oromerp gob00Ore THUna HIX  aTOMHO-
aOCOPOLIMOHHRIA CIIEKTPOMETP ¢ TINAMEHHOM aTomm3aimedt nipo6 (Hanpu-
Mep: [IOM, ITAX-1, C-115 nnan KeaHr - 2A).

4.1.2 Becw naboparopHeie Beicokoro (II) knacca tounoctn o 'OCT
24104-2001.

4.1.3 Becwl naboparopnsie cpeauero (III) knacca tounoctu mo 'OCT
24104-2001 ¢ paubonpmuM npenenom B3seniuBanusa S00 r.

4.1.4 I'ocypapcTBeHHEBI CTaHAAPTHBIN 00pa3sel cocTaBa BOAHBIX pac-
TBOPOB HOHOB Hatpua ['CO 7775-2000 (aanee - 1 CO).

4.1.5 I'ocynapCTBEHHbIH CTaHAapTHLIN 0Opasel] coCTaBa BOJHBIX pac-
TBOpOB UOHOB Kayiusad ['CO 7474-98 (manee -  CO).

4.1.6 Konbsl MepHBIC 2-rO0 Kjacca TOYHOCTH HCIIOJHEHMs 2, 2a IO
I'OCT 1770-74 BMECTUMOCTBIO: 25 cM” — 20 ir., 50 cMm> — 10 HoIT.,

500 cM” — 3 mi.
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4.1.7 IluneTkn rpaaydpoOBaHHbBIC 2-r0 KJIacCa TOYHOCTH HCIOJHEHUS
1, 2 mo TOCT 29227-91 BMecTUMOCTBIO: lcM® — 1 mr., 2 cM° — 2 I0T.,

5 cMm’ — 3 .
4.1.8 Ilunetky ¢ OJHOU OTMETKOH 2-ro KJjacca TOYHOCTH HUCIIOJIHE-

uusa 2 mo FTOCT 29169-91 BMECTHMOCTBIO: 5 cM™ — 2 mr., 10 cMm® — 1 .
4.1.9 IlpoOupku rpagyMpoOBaHHbIE C IPUTEPTBIMH NpPOOKaMH 2-TO
Kjacca TOYHOCTH ucnojHeHusi 1,2 mo T'OCT1770-74 BMeCTUMOCTBIO

10 cM” - 2 .
4.1.10 Ctrakanpl B-1. TXC no I'OCT 25336-82 BMeCTUMOCTBIO:

50 cM® — 20 iT., 250 cM” — 1 1IT.

4.1.11 Crakanuyuky a1 B3eeminBanug (610kc) CB-24/10 no 'OCT
25336-82 -2

4.1.12 Boponku naboparopusie, Tumn B mo ' OCT 25336-82,

JTHAMETPOM 56 MM — 2 1IT.
4.1.13 Yawku BoinapurtenabHbie Ne 2 mo 'OCT 9147-80 - 2 .

4.1.14 DkcUKaTOp HCIIOJHEHUs 2 ¢ AuaMeTpoM Kopnyca 140 mm

und 190 mm no 'OCT 25336-82.
4.1.15 Tlocyna nonustuieHoBas (MOJUNPONHIICHOBAsA) U XpaHEHHs

HPOO ¥ pacTBOPOB BmectumocToio 0,15 0,25; 0,5am.

4.1.16 CKisHKH TEMHOFO CTEKJla ¢ IJIOTHO 33KPbIBAIOLIMMHCS 1HPOO-
KaMH U1 XpaHEHHs pacTBOPOB BMeCTHMOCTHIO 0,1 1 0,5 am”.

4.1.17 YcTpoicTBO Asst PUIBTPOBAHUSA NMPOO C UCIIONB30BAHUEM MEM-

Opuiinibix #sim Oy MuKiibiX (PuiibLPOB.
4.1.18 KOMHpeCCOp BO3AYIUHBIA THO00r0 THMA, 00eCleYHBarOLIHiA

pacxoj Bo3ayxa 4o 20 M /MHH.
4.1.19 lllka¢ cymunpHbIA 001ENa00PAaTOPHOrO HA3HAYECHHS C AMaria-

30HOM remneparyp or 0 go 300 °C.
4.1.20 DnexTponnutka ¢ 3akpeiToit cnmpaiibio 1o 'OCT 14919-83.
IipuMedanue - JJoifyckaeTcsa HCNOJAb30BaHHE OPYTHX THUIIOB CPEICTB HM3Mepe-

HUH, 1HOCYUbl U BCHOMOTATENbHOIO 000pYyA0BAHUA, B TOM 4UCIIE UMHOPTHBIX, ¢ Xd-
pPaKTEPUCTHKAMH HE XyXKe, YeM Yy TIPHBEICHHBIX B 4.1.

4.2 PeakTHBbI 1 MATEPHAJILL

4.2.1 Harpuit xnopucteiit (xsiopup Hatpus) no I'OCT 4233-77, x.u.

(npu otcytcTuu ['CO).
4.2.2 Kannit xnopucreiit (xaopux kaius) no 'OCT 4234-77, x.4. (nipu

orcytcTBuM ['CO).
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4.2.3 Lle3nii xnopucteiii (xaopuna ne3us) no TY 6-09-4066-79, x.u.
WA JIUTUHA XJIOPUCTHIN, 3x-BoAHbIA (xnopua auTud) nmo 'OCT 10562-76,
y.7.a.

4.2.4 AMOMHUHHH a30THOKHUCJIBIA, 9-BOAHBIA (HUTPAT aJIOMHUHHA) MO
['OCT 3757-75, u.n.a.

4.2.5 Boaa quctunnupoBanHas o I OCT 6709-72.

4.2.6 CMech rasoBas nponaHa ¥ 0yrasa B DajuioHax.

4.2.7 dunstpel MeMOpaHHbie «Baagunop MOAC-OC-2», 0,45 MKM,

TV 6-35-221-1-29-89 nnu apyroro tumna, paBHOUEHHLIE 110 XapaKTe-

PUCTUKAM UIU DUNLTPH OyMaXKHbIEe 00€330J1EHHEBIE KCUHSAS JIEHTa
no TY 6-09-1678-86.
4.2.8 ®dunsTpoBasibHag 6ymara no I'OCT 12026-76.

[IpuMeyanue - JlomyckaeTcst UCHOJIB30BaHUE PEAKTHBOB, U3TOTOBJIEHHBIX I10
ApYyro HOPMaTHBHON U TEXHMYECKOW NOKYMEHTALMH, B TOM 4HCJIE UMIIOPTHBIX, C
KBaTM(pUKAMER HE HIDKE YKa3aHHOM B 4.2.

S MeToa u3mepeHHH

BrinosiHeHME H3MEPCHUH OCHOBAHO Ha CNMIOCOOHOCTH aTOMOB HATpHA
M KaJIHus BO30Y>KAAThbCs B IUIAMEHH U MPH NEPEXOJE B HOPMAIBHOE CO-
CTOSAHHUE HM3JIy4YaTb CBET OMPCIACICHHBIX JJIMH BOJIH. B o0lIEM U3Ny4YCHHUH
NpoObl BBLIZCIAIOT XaPAKTEPUCTUUECKYIO I KaXIOro Meraula Chek-
TPAJILHYIO JUHHUIO (UIMHA BOJIHEI harHA 589 HM anst Hatpuga U 766,5 HM
A8 Kajius). E€ HHTCHCHMBHOCTb, NPONOpUHOHAJIbHAsA COACPXKaHMIO OInpe-
OEJIAEMOr0 METAJJIA, PSTHCTPUPYETCA KaK aHAJIMTUHUYECCKUNA CUTHAL.

MacCOBYIO KOHIICHTPALHIO HATPHUA M KaJIvd B Mpo0€ HAXOAAT MO rpa-
IYHUPOBOYHBIM 3aBHCHMOCTAM BCJIUYHH HHTCHCHBHOCTH H3JIYYECHUS MeE-
TAIOB OT UX KOHLUEHTpPALUU B PaCTBOPE.

6 TpeGoBannusa 6e30naCHOCTH, OXPAaHBI OKPYXKAIOINEH CpeAbl

6.1 IIpu BBINONHEHHH U3MEPEHHUI MACCOBOU KOHLIEHTpALUM HATPUS U
KaMsa B NMpo0ax NpUpPOAHBIX M OYHINEHHBIX CTOYHBIX BOJ COOIIONAIOT
TpeboBaHus 0€30MaCHOCTH, YCTAHORJICHHEIC B HAIIMOHANBHBIX CTaHAapTax
U COOTBETCTBYIOLIUX HOPMATUBHBIX JOKYMECHTAX.

6.2 Ilo cTeneHn BO3AEHCTBUA Ha OPraHU3M BpPEIHbLIE BELIECTBA, UC-
MOJIb3YEMBIE TIPH BBITIOJHEHUU HU3MEPEHHHA, OTHOCATCH K 3-My H 4-My
KiaccaM onacvocTu 1o 1'OCT 12.1.007.
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6.3 Coaep)xanue HCIOJIb3yEMBIX BPEAHBLIX BELIECTB B BO3ayXe pado-
4yeH 30Hb! HE JOMKHO NMpeBbILIaTh YeTaHOBAeHHBIX I1/IK B cooTBETCTBHH C
['OCT 12.1.005.

6.4 Oneparop, BBUIOJHSIOIHUHA HU3MEPEHHs, AOJDKEH 3HATh IMPaBUIIA
0€30MacHOCTH NpH padboTe € 31EKTPOOOOPYAOBAHUEM U CIKATHIMH ra3aMH.

6.5 BhbinonHeHne U3MEPEHUH CICAYET NPOBOAMTH NPH HAJIMUUH BbI-
TSA)KHOHU BEHTUIIALIUH.

6.6 OcoObIX TpeOOBAHMNA MO 3KOJOrHUECKOM 0€30I1aCHOCTH HE Npeb-

ABJIACTCAL.

7 TpeOOBaHHs K KBAJHPUKALIHH ONIEPATOPOB

K BBINOJIHEHUIO M3MEPCHUH MOMYCKAIOTC JIMLa C BBICHIMM Ipodec-
CUOHAJIBHBIM 00pa3oBaHHUEM, UMEIOLIUE CTaxk pabOThl B J1abOpaTOPHH He
MEHEE MOJIyroaa, npouealiie COOTBETCTBYIOLLYIO MOATOTOBKY i pado-
Thl C NIEKTPOOOOPYAOBAHUEM U CXKATBIMM razamu, ocBouBLIMe MBU.

8 Yci10BRS BLINOJHEHHSI H3MECPEHHH

[1pu BHINOAHEHHHU H3MepcHUid B 1adopaTtopui A0MKHBI ObITh COOIIK-

ACHBI CIEAYIOLINE YCIOBUSL:
- TEMIIEpATypa OKpyxarowiero soszayxa (20+5) °C;
- atMocdepHoe aapieHue ot 84,0 po 106,7 xlla (ot 630 go 800 mm
DT. CT.); ~
- BAAXHOCTh BO3ayxa ne douee 80 % npn 25 °C;
- HanpsiKeHue B ceTH (220+10) B:
- 4aCTOTa NEPEMEHHOro Toka R cety nutanus (50+1) I,

9 OT00p H XpaneHHe Npod

O160p npob I BHIIOJHEHUS W3MEPEHUH MACCOBBIX KOHLIEHTpALMH
HaTPUA U Kanus Apon3BouTCcs B cooTBEeTCTBHM ¢ TOCT 17.1.5.05 w
[TOCT P 51592. ObopynoBanue ajd otbopa npo0 JOHKHO COOTBETCTBO-
BaTh [OCT 17.1.5.04 u I'OCT P 51592. Ilpo6s noMeialOT B MJIOTHO 3a-
KPBIBAIOLLYIOCS THOJMITHICHOBYIO MM NOJMIPONHUIICHOBYIO HOCYAY.
MyTHbl€ NpoObl GUNBTPYIOT Yepe3 MeMOpaHHblid GUIbTp 0,45 MKM, OUH-
IHIEHHBIA KUNSYEHHWEM B JMCTUWIJIMPOBAHHOM BOAE, MM OyMaXKHbIi
bunbTp «cuHAA neHTa». [lepBble nopuun ¢puabTpara oTbpachBaroT. O05H-

. 3
eM oTOupaemoii nipoOsi He MeHee 100 cMm™.
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10 TIloaroroBKa K BHINOJHEHHIO H3MEPECHH A
10.1 HpurorosJsienune 0ygepHoro pacrsopa

I1s ipurotoBiieHUss OygepHOro pacTtBopa ¢ MOJAPHON KOHIICHTpaILU-
eid 0,67 MOJIB/IM” HuTpata anoMuHus ¥ 0,03 MOJIB/,[[M3 XJ0opHaa LEC3ud
WM JIUTHS, B XMMHUYECKOM CTAKAHE BMECTHMOCTBIO 250 CM° B3BELIMBAIOT
125 r HUTpaTa aIIOMUHHUA, JOOABJIAIOT K HEMY 2,5 I XJIOpUa LIE3US HIH
0,64 r xnopujaa JUTHA U pacTBOPAIOT B JUCTHIIIMPOBAHHOM Bojie. PacTBO ;J
KOJMYECTBEHHO ISPEHOCAT B MepHYIO Koi0y BMectumMocts:c 300 oM™
OO0beM pacTBOpa JOBOAAT JAMCTH/UIMPOBAHHON BOAOH O MeTKM Ha KOJOe
U NEPEMEILLUBALOT.

bydepHbIit pacTBOp XpaHAT B HOJTUATHICHOBON WIIH HCAMIIDOITAJICHO-

BOM MOCY/I€ C MIOTHO 3aKphIBaKOIeics MpoOKo He boree 6 MecsIeB.

10.2 11puroroBjicHHE rpagyHpoBOYHbIX PACTBOPOB

10.2.1 I'pagyupoBouHbie pacTBOpHI TOTOBAT H3 [ CO ¢ MaccoBOM KOH-
LHEeHTpauue Hatpuda (kanus) 1,00 Mr/CM”. BCkpeIBalOT Mo 2-3 aMiyJiel Ka-
xjaoro 'CO v wx conepxumMoe nepenocm B CYXHE YHUCTLIE THhalVUPOBaH-
Hbl€ MPOOUPKY BMECTUMOCTHIO 10 CM” ¢ IPUTEPTHIMU NPOBKAMHU.

10.2.2 Jlnd npHAroToBICHUSA rpanprOBoqﬂoro pacTBOpa c MacCCOBOH
KOHLEHTpauuen Hartpua (kamus) 0,10 MI/cM’ otOuparot 5,0 cM” pacTBopa
'CO ¢ noMolusss YUCTOR CYXOH NUNCTKU ¢ OAHOU OTMETHGH rh@ﬂumo-
CTBIO 5 CM™ | IICPCHOCHAT €ro B MCPHYIO KO0y BMECTHMOCTBIO 50 cM. Ho-
BOAAT 00BEM B KONOE N0 METKH AUCTUIIIMPOBAHHOH BOJOH 4 NepeMellu-
BaIOT. PacTBOp HATPpHA XPaHAT B NOJUITHICHOBOU MU NOIUIPOIUICHO-
BOH NOCYJIE, PAacTBOP KaJiMd B CKISHKE TEMHOIO CTEKNIA ¢ IUIOTHO 3aKphI-
BaloLLEUCA pOOKOM B XOJIOAWIBLHUKE HE OoJiee Mecslia.

B kadecTBe rpaayMpoBOYHOrO pacTBopa ¢ KOHLEeHTpauuen 1,00 Mr/cM
UCITONB3VIOT HETIOCPEACTBEHHO pacTBop ['CO.

10.2.3 Eciu maccoBas KoHueHTpauus HaTpus (Kanus) B I'CO He paBs-
Ha TouHo 1,00 Mr/cm’, PaACCYUTHIBAIOT MacCOBYIO KOHLICHTPALIMIO HATPHS
(KaJIM4) B NOJYYEHHBIX I'PagyUPOBOHIILIX PacTBOpPaX B COOTBETCTBHU C
KoHueHTpauuen [ CO.

10.2.4 Ilpn orcyrctBun 1'CO pomyckaercss UCNOJIB30BaTh aTTECTO-
BAaHHBIC PACTBOPHI HATPHUA (KajlHs), IPUTOTOBJIEHHBIE U3 XJIOpUIA HATPHA
WA Katdsi. MeToquKa NpUroTOBJICHUSE aTTECTOBAHHBIX PacTBOPOB MPHBE-
J€HAa B NPHJIOKCHUAX A U b.
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10.3 IloaroroBka H3MEpPHUTEJIBLHOTO NpHOOPA

IInameHHbIH (hOTOMETP WIH aTOMHO-a0COPOLMOHHBIH CIEKTPOQOTO-
METP (U1 BBLIIIOJHEHUS M3MEPEHUN 1O SIMUCCHOHHOMY METOY C BBIKIIIO-
YEHHBIM UCTOYHMKOM HM3JIYUYEHUs) FOTOBIT K pabOTe B COOTBETCTBHHU C pY-

KOBOJICTBOM MO MX SKCILTyaTalUH.

10.4 YcraHoB/JIenHHe rpagyMpoOBOYMHBIX 3aBHCHMOCTEH

10.4.1 JIna npuUroToBJi€eHUsI TpaAyHUPOBOUYHBIX OOpa3llOB B MEPHBIC
KOJI5LI BMCCTHMOCTBIO 50 oM’ FpaﬂyHPOBaHHbI‘vIH HICTKAMM BMECTHMO-
CTBIO 3 ¢M  mochegosartenbho BHocat 0,0; 0.5: 2.5 # 5,0 M’ rpagyupo-
BOYHOI'O nacmopa HaTpHUA (Kamm) C MaCCOBOH KOHLICHTpaLUEN
0,10 Mr/em 1 | 0;1,5;2,0 n 2,5 cm’ rpanyupOBo'ﬂmro pacTBOpa HaTpus
(Kanusg) ¢ MacCOBO KOHueHTpauHeH 1,00 mr/cm”. 3aTeMm B KOXXIYIO KOOy
NPUIKBAIOT MO 5 cM> Gy(hepHOro pacTBOpa rpaJyHMpPOBAaHHON MHUMETKOH
BMECTHMOCTBIO 5 cM” . O6BeMBI PACTBOPOB JIOBOAAT /10 METOK Ha KoJbax
JUCTUJIMPOBAHHOM BOJOM M TIATEJIBHO NEpeMeuinparoT. MaccoBas KOH-
LIEHTpaLUs HATPpUSA (Kajus) B IpaiyMPOBOYHLIX 00pa3iloB COCTaBPIT COOT-
peTecTRedHo 0.0:;1,0; 5,0: 106.0; 20,0; 30,0; 40.0 u 54.0 ME/ M. O0pazus
UCTIOJIB3YIOT B I€Hb IIPUTOTOBJICHHA.

JlonyckaeTca nNpUroToBJCHUE I'PagyUPOBOUYHBLIX O0OpasloB, COAECpIKa-

X OJHOBPEMEHHO MOHBI HATpUsl U Kanus.
10 4.2 Hepeﬂocm '75-30 cM” I(&)KI{OFO 13 rpa "1.f"ﬁen0t111mx 06p33u013

MJaMeHH ropemcﬂ doTomeTpa B COOTBCTCTBHPI C DPYKOBOACTBOM I10 €ro
HKCTITVATAITUA U 3aMUCKHIBAIOT NMOKa3aHUs TpHOopa. TTORTOPAIOT WiMepe-
HUE M 3HAYECHUA aHAJIMTUYECKOrO CUIrHajla Ui KaxKiol KOHLEHTpAalUuH yC-
PEIHAIOT, €CJIM PacXOoXKJICHUE MEXIAY HUMHU He npesbiliacT 3 % 1A Ha-
Tpus U 3 Y% U1 Kaiua. B IpOTUBHOM Ciiy4yae CleAyeT BHOBb IIOBTOPHUTE
U3MECPEHHE.,

' palynpoBOYHBIE 3aBUCHMOCTH PACCUHUTHIBAIOT METOAOM HAaHMMEHb-
WX KBaJpaTOB B KOOP/MHATAX: Mo OCH adCuMCC - MaccoBas KOHLIEHTpa-
s HATPUS (KaJus), MI/IM>, TIO OCH OPJIMHAT - CPE/IHAS BENMUYMHA aHATTH~
THYECKOro CUIrHajia, WjH MUCHOJIb3YIOT I'PalyHpOBOYHBIE 3aBUCUMOCTH, T10-
JIy4ECHHBIE IPU MOMOIIIH NpOrpaMMHOro obecrieyeHus npudopa.

I'panyupOBOYHBIC 3aBUCMMOCTH YCTaHABJIMBAIOT NEPEL KaxKIOh Cepu-
el UBMEPEHHH MAacCOBOH KOHLICHTPAIlMM HATpHUs M Kajus B Npodax BOIHI,
a TaKXKe IpPH U3MEHEHHMH YCJIOBHH JKCIUTyaTaluy npubopa Win ero 3ame-

HE.
8
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11 Boinonnenune uamMepeHuii

B 1Be MepHbIe KOG BMECTUMOCTBIO 25 CM> BHOCAT 10 2,5 cM’ Oy-
¢epHOro pacTeopa U JOBOAAT OOBEMBI PacCTBOPOB B KOJI0ax /10 METKH BO-
aoN aHanusupyembix npob. IlepeHocsTt ripobsl B cTakaHbl BMECTHMOCTBIO
50 cM”, pacnbUIAIOT UX B MIAMEHHU FOPENIKM (pOTOMETpa B COOTBETCTBHHU C
PYKOBOJACTBOM MO €ro 3KCIjlyaTaldd U U3MEPSAIOT BEIWYMHY aHAIUTHYe-
CKOr0 CHUrHajla KaXJoro MeTtajuia NMmpu COOTBETCTBYIOLIEH IJIMHE BOJIHBI
(589 nM mng Hatpua U 766,5 HM a Kanus). TIOBTOPSIOT M3MEPEHHE U
3HAYCHUA AHAJIMTUYECKOI'O CUI'HAJIA YCPEUHNIO T, €CIAH PACXONIUCHHE MEeX-
Iy HUMH HE npeBbIlIacT 3 % npH onpeaeacHuun Hatpus U 5 % rnpu onpe-
ACJICHUM KaJIMs MO OTHOIUCHUIO K CPECAHCH BC/IMYMHC CUTHaIa. B NMpoTUB-
HOM CJTy4ae U3MEpPEHHE MOBTOPAIOT.

EC/IA BEJIMUKMHA aHAJIMTHYECKOrO CMIHajia rnpoObl BbILLE TAKOBOM IS
[IOCNEAHEN TOYKH IpajyHUpPOBOYHON 3aBUCHMOCTH, IIOBTOPSAIOT U3MEPEHHE
C MECHBLICH aJIUKBOTON aHATU3UPYEMOH BOZsL. 11 3TOro B MEPHYIO K010y
BMECTUMOCTBIO 25 cM’ BHOCHT 2,5 cMm’ OydepHOro pacteopa, ajlMKBOTY
aHaM3HpyeMoii Bozsl (1-10 cM°) M IOBOJAT 4O METKH OUCTHILTUPOBAHHOM
BO,ICH.

12 YcTpaHeHHe MelllalOINNX BJIHSAHHH

BBINIOJIHEHUIO U3MEPEHUH MEIIAET NMPUCYTCTBHE B Npodax KaJbLMs
IpH MaccoBO#l KOHLCHTpaLku Gosee 50 MI/aM . a TAKKe B3BCILCHHBIX M
KOJUIOMJIHBIX BELLECTB.

JUIs YCTpaHEHMs MEHIAIOIIECTO BJIMSHUA KanblUs M3MEPEHHS MPOBO-
AT B MPHUCYTCTBHM ClielHalbHOro OygepHoro pactsopa (HHTpaTa ajio-
MUHHUA U XJOPHIA LIC3UA WM JIUTHSA).

Memaroniee BJIUSHAE B3BELICHHBIX M KOJ/UIOMJAHBIX BELICCTB YCT-
PaHSIOT GUIBTPOBAHUEM IHPOOHI.

13 Borunciaenue u opopM.ieHHe pe3yIbT2TOB H3MEepPEeHH I

13.1 MaccoByIO KOHLECHTPALIMIO HATPUA (KaJind) X, Mr/IM>, B aHAJTH-
3UPYEMOI IIPOOE BOJBI PACCUMTBIBAIOT IO POpMYyIie

X =1,11 -C,, (2)
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rae C, - MaccoBas KOHLIEHTpauMsA HaTpus (KaJiusl), HallieHHas 1o rpajayu-
. 3
POBOYHOM 3aBUCHMMOCTH, MI/AM;

1,11 - xo3dpduumreHT, yuuThiBatoliuili paszbaBneHue npoOel OydepHbIM

pacTBOPOM.

Ecnu ana ananuza Opajii MEHbIIYIO &JIMKBOTY NpoObl BOABI, MacCo-
BYI0O KOHUECHTpALHIO HaTpuA (Kajus) B aHAJIM3UPYEMOH npobde pacCUUTHI-
BalOT MO POpMYyJIE

C-.-25

X="" 3

y (3)

rae Cr- MaccoBast KOHLCHTpaUMa Hatpugd (Kanus), HaleHHAasA 10 rpajgyu-

POBOYHOI 3aBUCHMOCTH, M1/ 1M’ ;
. 3
V - 00bEM QTHKBOTBI aHATU3UPYEMOE NTPpOObBI BOAbI, CM ™.

13.2 Pe3ynbTaT U3MEPEHHH B JOKYMEHTaX, MPEAyCMaTPUBAIOLIUX €0
HCIOJIb30BaHUE, NIPEACTABJISIOT B BUJIE

X+A, mr/am’ (P = 0,95), (4)

roe X - cpeiHee apuMETHIECKOE 3HAYEHHE IBYX PE3YNIBTATOB, Pa3HOCTh
MEXIY KOTOPBIMH HE [MPEBLIAET Npeaena MOBTOPAEMOCTH I,
(2,771-c,). llpy nipeBblllieHUWM fipeaeaa MOBTOPACMOCTH CJCAYET
NOCTVHATH B COOTRCTCTRHE ¢ 14.2.
+A - TpaHHLbl XaPAKTEPUCTHKH IOTPEIIHOCTH PE3yIbTATOB H3MEPEHUH
1)1 JaHHOM MacCOBOM KOHUEHTpAIUY HATPHUA (Kasius)

(Tabauua 1).
YUucneHHBIEC 3HAYCHHUS PE3YybTaTa U3MEPEHUS NOJIKHBI OKAHUUBATHCS
HMGppoH TOro Xe paspaia, YTO U 3HAYEHUA XAPAKTEPUCTHKUA IMOTrPEHIHO-

CTH, KOTOPBIE HE NOJIKHBI cofiepxkaTh 0oJiee ABYX 3HAYaLMX LuAdp.

13.3 JJonyCTusMo npeaACTaB/iIigTh pe3yiibTaT B BUAC:
X+A, P=0,95, npu yciosun A< A, (5)

rae A, - rpaHMubl XapaKTEPUCTHKH MOTPEIIHOCTH PE3YJIbTAaTOB H3MEpPE-
HU#, YCTAHOBJICHHBIE NPU peaiu3allud METONUKH B Jlaboparto-
PUH U 00ECNICUMBAEMBIE KOHTPOJIEM CTaOUIIBHOCTH PE3YJibTa-

TOB U3IMEPEHUH.

10
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13.4 Pe3synbraThl U3BMEPEHUH OQOPMIIAIOT MPOTOKOJIOM HJIM 3alUCHIO
B XXypHaJie, o opMaM, MIpUBEJACHHBIM B PYKOBOJICTBE MO KayecTBY J1abo-
paTOpHH.

14 KoHTpoJ/Ib Ka4YecTBa Pe3yjibTATOB H3IMEPEHHH NIPH peaIH3alHH
METOAMKH B J1aDOpaTOPHH

14.1 O01mHe noJIoKeHHA

14.1.1 KonTpone KauecTBa pe3yjibTaTOB U3MEPCHUN NPH peanu3alyH
METOIUKHK B JIADOPATOPUHU MPEAVCMaTIUBACT:

- ONEpPaTUBHBIK KOHTPOJIB MCTIOJHUTEIEM TNPOHEAYPH! BBITOJHEHUS
U3MEPEHUH (Ha OCHOBE OLEHKH NMOBTOPSIEMOCTH, MOTPELIHOCTH TPH pea-
JU3ALMHA OTAEJIBHO B3ITON KOHTPOJibHOU MIPOLEAYPHI);

- KOHTPOJIb CTaOMIBHOCTH PE3YJIbTATOB U3MEPEHUIN (HA OCHOBE KOH-
TPOJis CTAOMIBLHOCTH CPEAHEKBAAPATHUECKOIO OTKJIOHEHHUS TIOBTOPSAEMO-
CTH, [IOrPELIHOCTH ).

14.1.2 TlepyoAMYHOCTh KOHTPOJIA UCIIOJHUTENEM NPOLICAYPHI BBINOJI-
HEHHUS U3MEPEHMH. a TaKKE pealu3yeMbI€ MPOLIEaYpPbl KOHTPOJIS CTaOHIIb-
HOCTHU PE3Y/bTATOE BBIHIOJHACMSEIX H3MEPEHHH periaMeHTUpyrorcs B Py-
KOBOJCTBE [0 KayeCTBY J1abopatopru.

14.2 ANTOpHTM ONEPATHBHOTO KOHTPOJIA NIOBTOPAEMOCTH

14.2.1 KOHTpOJIb MOBTOPISMOCTH OCYHIECTBIAIOT AJI KaXKJAOro U3 pe-
3yJIbTATOB U3MEPCHHUH, MOJYUYEHHBIX B COOTBETCTBUH C METOAMKOH. A
3TOro oToOpaHHYIO NpoOy BOJBI AC/IAT HA ABE YACTH, U BBITIOJHIIOT H3ME-

PEHHs B COOTBETCTBHH C pasjeioM 11.
14.2.2 Pe3ynpTaT KOHTPOJBHOM NpOLEAYpPhI Ty, MI/aM”, pacCuUuThiBa-

IOT 110 PpOopMYyJIe
l’x:"IXi—-}{z!, (6)

rae Xp, X — pe3yJibTatbl €AMHAYHBIX HsmepeHHH MAacCOBOH KOHLIEHTpa-
1IUM HaTpuA (Kanus) B npobe, MF/,I[M
14.2.3 I1penen nOBTOPAEMOCTH I, Mr/aM>, pacCYUTHIBAIOT MO PopMyJie

=277 o,, (7)

14.2.4 Pe3ynbTaT KOHTPOJBHON Mpoueaypsl JOHKEH YIAOBICTBOPATH
YCJAOBUIO

11
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I <r,. (3)

14.2.5 Ilpn HecoOmoacHHUU yCIOBHA (8) BBHIMIOJHAIOT €lUE JIBa H3Me-
PEHUA M CPABHUBAIOT Pa3HHLY MEXIY MaKCHMaJIbHbIM H MHHHUMAaJbHbIM

pe3yabTaTaMy ¢ HOPMATUBOM KOHTPOJIA paBHEIM 3,6°G.. B ciiydae noBTop-
HOI'O NPEBbIIIEHUA MPEAEa NOBTOPAEMOCTH, MOCTYNAIOT B COOTBETCTBUH

¢ pasaenom 5 TOCT P UCO 5725-6.

142  Aaroput™M  OREPATHBHOIC  KONTROJIR  NpPOHERYPHI
BLINOJIHECHUSA M3MEpeHHNA ¢ HCHOJAL3IOBANHEM MeToda Jo0aBoK
COBMECTHO ¢ MeTOA0M pa3baBJiicHUS Hpod

14.3.1 OnepaTUBHBIA KOHTPOJIb NPOLEAYPH! BBLIMOJHEHUS U3IMEPECHHIA
C MCMOJIb30BAHUEM METOHA AOOABOK COBMECTHO C METOAOM pa3baBiICHUS
npoObl MPOBOAAT, €C/TM MAacCOBadA KOHUECHTpAaUMUA HATpuUA (Kajaus) B pado-
4eld npode cocrasiger 5,0 mi/am° u Gosee, B [IPOTUBHOM Clyvyae onepa-
TUBHBIA KOHTPOJb MPOBOAAT C MCNOJL30BAHHEM METO[a N00aBOK corjac-
HO 14.4. Jlna BBeaeHua A00aBok HUCMOJb3ylOoT ['CO MM aTTeCTOBaHHBIA
DACTBOD HATPHUA (Kaus).

14.3.2 OnepaTuBHbII KOKTPO,Ib HCIOJIHUTCIACM MPOLEAYPHl BBINOII-
HEHUS M3MEPECHHUI TMPOBOAT TYTEM CPABHEHUA PE3YNbTATOB OTAEJBHO
B3ATON KOHTPOJbHON npoueaypsl K, ¢ HopmatiBoM KOHTpoJs K.

14.3.3 Pesyibrar KOHIpGisHOoH HPOHEAYph K, ME/AM, PacCHHThi-
BalOT MO (opMyJie

—h
—
ol

Ky = X"+(n-1)-X'-X-C, (9)

roe X”- cpeaHee apudMeTHUecKOe pe3yNIETaTOB KOHTPOJILHBIX M3MEpe-

HHI MAacCCOBOM KOHILIEHTpallMM HaTpus (Kaiusg) B mpobe, pas-
GaBJICHHOM B 1} Pa3, C U3BECTHOM 106ABKO, MI/IM";

X'- cpennee apHMETHYECKOE PE3YIbTATOB KOHTPONBHBIX M3MEpE-
HUH MacCOBOM KOHUEHTpallUM HAaTpuA (Kajivg) B mpobe, pas-
OaBneHHOM B M pas, Mr/ M

X - cpenHee apuPMETHUECKOE PE3YJILTATOB KOHTPOJIBHBIX HU3MEpe-
HHH MacCOBOH KOHLIEHTpAlMK HaTpHs (Kaius) B pabodei npo-
6e, MI/AM

C - KkOHLIeHTpauusa 100aBKH, MI/aM .

12
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14.3.4 HopMarus xouTpons K, mr/om’, pPacCUYMTHIBAIOT 110 popMyne

K= A2 +(-1)2-A2 +AZ, . (10)
rae Ay, Ay, H A, — 3HAYCHHUS XapaKTEPUCTHK NOrPEIUHOCTH PE3yIbTa-

TOB U3MEPECHHUH, YCTAHOBJICHHBIC NPH pealn3aliy
METOJMKH B J1abopaToOpHH, COOTBETCTBYIOIIIHE
MaCcCOBOM KOHLEHTpaUM# Hatpusd (Kajius) B pal-
OasiacHHOU 1npobe ¢ a00aBKOH, pasdasiieHHOU
npobe U B pabouer IMpode COOTBETCTBEHHO,

MF/,HM3.

[IpuMedanue - JlonycTUMO 1715 pacyeTa HOPMATUBA KOHTPOISA UCITONL30OBATE
3HAYCHUA XapaKTEPUCTHK MOTPEILIHOCTH, MOJYYEHHBIE PACYETHBIM IIYTEM 110 (POPMY-

Jlam A“x'=0’84ax"’ AHX':0’84.AX'H A”x =0,84-Ax C MOCIEAYIOHIUM YTOUHECHH-

€M 110 MEPEe HaKOIUICHHUA MHPOpMaLUMH B IPoIliecce KOHTPOJIA CTAOUABHOCTH PE3YIib-
TATOB U3MEPECHUIA.

14.3.5 Ecau pe3yabtar KOHTPOJBHOH NPOUCAYPbl VAOBJCTBOPSAET YC-
JTOBHIO:

I KKl IS Kl » (1 1)

OTEAYPY aHajiu3a NMpu3HAIoOT YAOBICTBODHTEThHON.

HpH HEBBIINOJHEHHU YCIOBUA (11) KOHTPOJIBHYIO NpoUEenypy IOBTO-
psrOT. 1IpM MOBTOPHOM HEBBINONHEHUHU YCIOBHSA (11), BBIACHAIOT NMPHYU-
HbI, IPUBOJSAIUNE K HEYAOBJIETBOPUTEIILHLIM pe3yJibTaTaM, U IPUHUMAIOT
MEPHI 110 UX YCTPAHEHHIO.

14.4 AJropuT™ ONEPaTHBHOIO KOHTPOIS INpCUeayPhI BLINOJIHE-
HHsl H3MEpPEeHHH ¢ HCI0Jib30BaHHEM MeETOoa 400aBOK

14.4.1 KOHTPOJIb UCIIOJIHUTENICM ITPOLIEAYPH! BBINIOJIHEHUS] U3MEPECHUHA
POBOAAT NYTEM CpaBHEHUA PE3Y/ILTATOB OTACILHO B3ATOH KOHTPOJIBLHOMH
npouenypsl Ky ¢ HopmatusoMm KoHtpos K.

14.4.2 PesynsTar KOHTPOJBHOH mpoueiypbl K, Mr/aM”, pPacCUYUTHI-
BaIOT MO popMyJie

K. =X"-X -C (12)

2
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rae X" — cpeaHee apu(METHYECKOE Pe3yIbTaTOB KOHTPOJBHBIX H3MeEpe-
HAN MaccoBOW KOHLEHTpaLMH HaTpusa (Kaius) B npode ¢ u3-

3 . 3
BECTHOM noOaBKOM, MI/am".

3
14.4.3 HopMaTuB KOHTPOJIS NOrPEeIHOCTH K, MI/AM™, pPacCHYMTHIBAIOT

no popmyJie
K, = 1/A§X_+Aﬁx : (13)

rpe A, ,— 3HaAUCHHME XAapaKTEPUCTHKU NOTPEHIHOCTH PE3VJILTAaTOB U3Me-
HX -

PEHUH, YCTAHOBJICHHOE NpH peaiu3allil METOAMKH E Jabopa-
TOPHU U COOTBETCTBYIOLIUE MACCOBOM KOHULEHTpALMU HaTpUd
(Kaius) B npoOe ¢ U3BeCTHOM 100aBKOH, M/ M,

14.4.4 Ecnu pe3yJbTaT KOHTPOJBHON NMPOLEAYPHI YAOBJIETBOPSET yC-
JIOBHIO

| Ky, I Ky, (14)

NPOUEAYPY NPUIHAIOT YAOBIETBOPUTETBHOW.

Ilpu HeBbinoancHU yCIOBUA (14) KOHTPOIBHYIO TPOLCAYPY MOBTO-
pAOT. IIpH NMOBTOPHOM HEBBLIMOJHEHHUU YCIOBUSA (14), BBISCHAIOT MPHUMU-
HbI, MIPUBOJAIIINE K HEYAOBIETBOPUTEIIBHBIM pe3yibTaTaM, ¥ MPAHHUMAIOT
MEPBEI 10 UX YCTPAHEHHIO.

15 IlpoBepka NpHEMJIEMOCTH Pe3VJibTATOB, HNOJYYCHHbLIX B
YCIOBHSIX BOCIIPON3BOAUMOCTH

15.1 PacxoxaeHue MEXay pe3yJibTaTaMUd U3MEPEHHH, IMOJTYYEHHLIMH
B JIBYX nabopaTopusax, HE JOJXKHO MPEBBIIATEH NMpeaesia BOCIIPOU3BOINMO-
cTd R. IIpy BHIMONMHEHMH 3TOrO YCJIOBHSA NpHEMJIEMBI 00a pe3yapTara u3-
MEPEHHIA U B Ka4eCTBE OKOHYATEJIHLHOIO MOXET OBITh MCMOIB30BAHO MX
ob1liee cpefHee 3HAYCHHE. 3HAYCHHE Npenesia BOCOHPOU3IBOAUMOCTH pac-
CUUTBIBAIOT 1O GOpMYJie

R=2,77 - 6. (15)

15.2 Tlpu npeBbIIEHUH TIpejesia BOCHPOHUIBOAUMOCTH MOI'YT OBITH
UCIIONb30BAHBI METObI OLCHKH MPHUEMIIEMOCTH PE3YyJIbTaTOB HU3MEPECHUI

cornacHo pasaeay 5 I'OCT P UCO 5725 - 6 unu MU 2881.

15.3 IlpoBepky npHeMIIEMOCTH MPOBOAAT NMPH HEOOXOJUMOCTH CpaB-
HEHMS pe3YJIbTaTOB U3MEPEHHUM, NMOTyYEHHBIX ABYMS J1a00OpaTOpUAMH.

14
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Ipunaoxenue A
(peKOMEHAYEMOCE)

MeToauka
NPHIOTOBJIEHHA ATTECTOBAHHOIO pacTrBopa HaTpus AP-Na

A.1 Ha3zna4yenue H 00J1acTh NnpUMEeHEHH

Hacrosumas METoauKa perjaMEeHTUPYET IpOLEAYPY MPUTOTOBJICHUS
aTTECTOBAHHOI'O pacTBOpPa HATPHA, NMPCAHAZHAUCHHOrO AJI VCTAHOBJIEHUS
TPAYUPOBOYHBIX XapPaKTEPUCTHK TIPUOOPOB ¥ KOHTPOJISI TOYHOCTH Pe-
3YJIbTATOB U3MEPEHUU MAaCCOBOM KOHIICHTPAIlMX HATPUA B MPHUPOJIHBIX U
OYHMIEHHBIX CTOYHBIX BOJAX MNIAMEHHO-POTOMETPUYECKUM METOIOM.

A.2 MeTpoJIoOTHYCCKHE XapaKTePHCTHKH

MeETpPOJIOTHYECKUE XapaKTEpPUCTUKH aTTECTOBAHHOIO pacTBOpa IpH-
BeJeHbI B TaOauie A.l.

Tabnnua A.1 - MeTposorHyeckue XapakT€pUCTUKH aTTECTOBAHHOIO
pacTBOpa HATPU$

3HAYECHHUE XaPAKTEPUCTUKY 115

HanMeHOBaHHE XapaKTEPUCTHKH aTTECTOBAHHOTO pacTBOpa
i AP-Na
ATTECTOBAaHHOE 3HAYCHHUE MACCOBOI KOHIICHTpA- 1 00
LIHY HaTpHH, MI/CM’ >
. ]
I paHMLBl MOrPEIHOCTH YCTAHOBIICHHA aTTECTO-
BAHHOIO 3HAUYCHUS MacCORGH KOHIICHTPAMK Ha- +0,0013
TpHs (P=0,95), Mr/cM’ 4

A. 3 Cpeacrsa u3mepeHHii, BCHOMOIaTe/ibHbIC YCTPOHCTBA

A.3.1 Becwl naboparopHsie Beicokoro (II) knacca Tounoctn no F'OCT
24104-2001.

A.3.2 Kosiba MepHas 2-ro knacca tounoct no 1 OCT 1770-74 Bme-
cTAUMOCTBIO 500 cm’ - 1 1mT.

A.3.3 Crakanuuk as B3seuminBaHus (6rokce) no I'OCT 25336-82
CB-24/12 — 1 wr.

A.3.4 Boponka naboparopnasg, tan B, 1 OCT 25336-82, auamerpom
56 MM - | T,

15
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A.3.5 Yauwka BeinmapurenbHad Ne 2, 'OCT 9147-80 — 1 wur.

A.3.6 DKCHKATOp HMCIOJHEHMA 2 ¢ aHamMeTpoM Kopryca 140 mm
unu 190 mm o 'OCT 25336-82

A.3.7 llika¢p cymmnbHbif 001enabopaTopHOro Ha3HAYEHUS C Juarna-
30HOM Temneparyp ot 0 go 300 °C.

A. 4 McxoaHbI€ KOMIIOHEHTHI ATTECTOBAHHOI0 PacTBOpa

A.4.1 Hartpuit xnopucteiii (xnopua Hatpua), T'OCT 4233-77, x.u..
OcnoeHoe BeuiecTBO NaCl, maccoras nong xoroporo He Mmenee 999 %,
MonspHaa Macca — 58,44 r/Monb.

A.4.2 Boaa guctuiumpoBanHad no 'OCT 6709-72.

A. 5 IIpoueaypa npuroToB/ICHH# 2TTECTOBAHHOTO pacTBopa AP-Na

Ha Becax BBICOXOro KJacca TOYHOCTH B3BelIMBAIOT B OIOKCE ¢ TOYHO-
CThIO JIO YETBEpTOro 3Haka nocne 3angatoi 1,2710 r xysopnpa HaTpus,
peIBapUTEIILHO BHICYIIEHHOTO npH temneparype 260+ 5 °C g0 nocTosH-
HOM Macchl. HaBeCKy KOJUYECTBEHHO NMEPEHOCAT B MEPHYIO KO0y BMe-
CTUMOCTRIO 500 CM’, pacTBOPRIOT B AUCTHIINMPOBAHHOM BOJIE.  JIOBOAAT
pacTBOP 10 METKH Ha KOJ1I0€ ¥ NMEPEMEIIHNBALOT.

[TolydEHHOMY pacTBOpY NPUIHUCHIBAIOT MACCOBYKO KOHUCHTPALMIO

Hatpusa 1,00 Mr/cM>.

A.6 Pacuer Merposiornueckmx XxapakTepHCTHK ATTECTOBAHHOIO
pacTBopa AP-Na

il

ATTCCTOBAGHHOC 3HA4YCHHC MaccOoBOM KOHUCHTpauuu Hatpus C,
Mr/cM’, pacCUMTEIBAIOT e dopMyne

_m-22.99-1000

C==V3sg24

(A.1)

rie m —Macca HaBeCKM XJI0pH/Ia HATpHS, I
V — BMECTUMOCTb MEpHOI KOJIOBI, CM™;

22,99 u 58,44 - macca MoJIst HOHa HaTPUs M XJIOpHAAa HATPHUSA, COOTBET-
CTBEHHO, I'/MOJIb.

PacueTr mpeaena BO3MOMKHBIX 3HAYEHUH MOrpelIHOCTH YCTAHOBJICHUA
MacCOBOM KOHILEHTpAaLWu HaTpHA A, Mr/cm”, B pactBope AP-Na nmpoBo-
auTcs no gpopmyne

16
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1 2 7 2 ALY
A=C. A_”_J + é_@_] + Av (A.2)

\\ll M \V),

rae Ay — npeaenbHOe 3HaYeHUE BO3MOXKHOTO OTKIIOHEHUSA MAacCOBOM IOJIH

OCHOBHOTI'O BEILIECTBA B PCAKTUBE OT MPUITMCAHHOI'O 3HAYCHHUS U,
/2
L — MaccoBasl 09 OCHOBHOI'O BELIECTBA B PEAKTHBE, MIPHUITHCAHHAA
peakTUBY KBa JHMQHUKALUH X.Y., %;
Am— npeIcAbHO BEG3MOKHAA MOMPEIHOCTL B3BEIIUBAHUS, T;
Ay— IpeAC/IbHOL 31ia4CHUE BO3MOXKHOTO OTKIOHCHHUSA 00BEMa MSPHOH
KQJIOB! OT HOMMHAJIBHOIO 3HAaUeHHU4, cM”.

[TorpemtHOCTh YCTAHOBJIEHUS MACCOBOM KOHLEHTPALIMU HATpHs B pac-
TBOpe AP-Na paBHa

B | f 01,,,,00004,, 04, _ 3
A =1,00 (100) +(l,2710) .(500) 0,0013 Mr/cm".

A.7 TpeOoBaHHS $e30RACHOCTH

Heobxomumo cobiroaate obiue tpeboBaHUA TEXHHUKU OE€30MaCHOCTH
pu paboTe B XUMHUYECKHX 1a00paTOpUsX.

A.8 TpeGopanug K kxBajJHPHKANHE HCIOIHATEICEK

ATTEeCTOBAHHbIM PacTBOP MOXET FOTOBUTb MHKEHEP MJIM j1a0OpPAHT CO
CpeIHUM MpodeCCUHOHAIILHBIM 00pa3oBaHUEM, NMPOLUEAIIMY ClIEHAIBHYIO
NOArOTOBKY M HMMEIOui ctax paboThl B XMMHUYECKONR J1abopaToprHH HE

MeHee 6 Mec.

A.9 TpeGoBaHus K MAPKHPOBKE

Ha ¢nakon ¢ arTecToBaHHBIM pPacTBOPOM AODKHA OBITHL HaKJIECHA
3TUKETKA C yKa3aHHEM YCJIOBHOrO 0003Hau€HHs aTTeCTOBAaHHOI'O PacTBO-
pa, BEJTMYMHBI MACCOBON KOHIIEHTPALIMHU HATPUs B paCTBOPE, ITOrPEIHOCTH
ee YCTaHOBJIEHHS M IaThl IIPUTOTOBJICHUA.

A.10 YcioBuS XpaHeHHus

ATTectoBaHHbIi pacTBop AP-Na XpaHsaT B IUIOTHO 3aKPHITOM MOJIH-
YTHJIEHOBOM WJIM NMOJHUNPONUAEHOBOM diakoHe He DoJiee 3 Mec.

17
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Ilpuaoxenne b
(peKoMeHayEMOE)

MeToanka
NPUIOTOBJICHHS ATTECTOBAHHOIO pacTBopa kajus AP-K

b.1 Hazna4yeHnHe H 00J1aCTh NPUMEHEHHU

Hacrosinias MeTOgMKa pEriaMEeHTHPYET MNPOLEAYpY MNPHUIOTOBJICHUS
aTTeCTOBAHHOTO PAacCTBOpa KajiMd, NMpeJHa3HA4YeHHOro AJi YCTaHOBJICHUSA
rpajyupoOBOYHEIX XapaKTCPUCTUK NPHUOOPOB M KOHTPOJSA TOYHOCTH pe-
3YJIbTATOB M3MEPEHMH MacCOBOH KOHLIEHTPAIMHM Kalus B NPUPOJHBIX W
OYMILIEHHBIX CTOYHBIX BOJIaXx NIAMEHHO-(POTOMETPHYECKHM METOIOM.

b.2 MeTponoruueckue XxapaKTePUCTHKH

MeTpoIOrMYeCKUE XapakTEPUCTUKU aTTECTOBAHHOIO pacTBOpa IpH-
BeZeHbl B Tadnuie b.1.

Tabnuua b.1 - MeTposiornyeckue XxapakTepuCTUKM aTTECTOBAHHOTO pac-
TBOpa Ka/us

—_— = —_—

3HaYEeHUE XaPAKTEPUCTUKH
HaumMericBaHHue XapakTepUCTUKH JJis aTTECTOBAHHOT'O PAaCTBOpa

R —_— e e = e

I "
ATTECTOBAHHOE 3HAYECHUE MACCOBOM KOHLEHTPA- 1.00
?

IHY KU, ME/oa

I'panunpl norpeniHOCTH YCTAHOBNIECHUS ATTECTO-
BaHHOIO 3HAQYEHUA MAaCCOBOM KOHLEHTpallMH Ka-
A (P=0,95), Mr/cm’ |

=0,0022

—

b. 3 Cpeacrra n3mMepennii, BcnoMoraTejibHbIe YCTPOHCTRA

B.3.1 Becn1 naboparopniie BeICOKOro (1) knmacca Tounoctu no 'OCT
24104-2001.

b.3.2 Konba mepnas 2-ro kinacca rouHocty o 'OCT 1770-74 sme-
cTUMOCTBIO 500 cM” - 1 1mT.

b.3.3 Crakanuuk nis B3seminBanug (O0rokc) nmo 'OCT 25336-82
CB-24/12 — 1 .

b.3.4 Boponka naboparopnas, tan B, I'OCT 25336-82, nuamerpom

56 MM - 1 .
B.3.5 Yamka emapurensHas Ne 2 no I'OCT 9147-80 - 1 .

18
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b.3.6 DOxcukarop MCHONHEHHMs 2 ¢ AuaMeTpoMm Kopryca 140 Mm
w190 mm o 'OCT 25336-82.

b.3.9 llIkad cymunbHbIi 001e1a00paTOPHOro Ha3HAYEHHs C JHara-
30HOM Temnepatyp ot 0 o 300 °C.

b. 4 Ucxoanble KOMIIOHEHTHI ATTECTOBAHHOIO PacTBOPA

b.4.1 Kanuit xnopucteint (xnopua kanus) no 'OCT 4234-77, x.4. Oc-
HoBHOe BeuiectBO KCI, MaccoBas nons koroporo He menee 99,8 %, Mo-
agpHad Macca — 74,35 r/Mob.

b.4.2 Bona auctunnudpoBaHHas o 'OCT 6709-72.

b. 5 llpouenypa npuroroB/ieHMs1 aTTeCTOBAaHHOrO pacTBopa AP-K

Ha Becax BBICOKOro Kjacca TOUHOCTH B3BEUIMBAIOT B OIOKCE ¢ TOYHO-
CThIO 10 YETBEPTOro 3HaKa nocie sansaror (0,9535 r xnopuaa Kanus, npe-
RAPUTEIILHO BBICYIIEHHOTO npu Ttemrnepatype 105 £ 5 °C g0 nmocTosHHOM
Macchl. HaBecky KOJMMYECTBEHHO NMEPEHOCAT B MEPHYIO KOJIOY BMECTHMO-
cthio 500 oM, pacTBOPSIIOT B AUCTUJUIMPOBAHHOM BOJE, IOBOJSAT PacTBOP
0 METKH Ha KO.10€ ¥ nepeMelTuRaroT.

[lonyyeHHOMY pacTBOpPY NPHIIMCHIBAIOT MAaCCOBYID KOHLIEHTPAIIHIO
Kaaus 1,00 MI/CM".

b.6 Pacuer MeTpOIOrHYECKHX XADAKTEPHCTHK ATTECTOBAHHOIO
pacteopa AP-K

L 3
ATTECTOBAHHOE 3HAYEHUE MACCOBOM KUHLEHTpauuu Kanuia C, Mr/cm,
pPacCYUTLIBAIOT MO opMYJIe

c = m-39,10-1000
V-74,55 °
rA€ M-~ Macca HaBeCKU XJIOPU/A Kalud, I;
V — BMECTUMOCTb MEPHOM KOJIOBI, oM’ .
39,10 u 74,55 — Macca M0Jist HOHA KaJlus U XJIOPHJA Kajius, COOTBETCT-

BEHHO, I/MOJIb.

(B.1)

Pacuer npepnesna BO3MOXHBIX 3HAYECHHM NOIPELIHOCTU YCTaHOBJICHMS
MAacCOBOH A, Mr/cM’, KOHLEHTpalMH Kanus B pacTBope AP-K npoBoaur-
cs1 1o popmyJie
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[
A \2
Ap

ViR,

rac Ap— npeaenbHOe 3HAYEHUE BO3MOXKHOIO OTKJIOHEHUS MaCCOBOH JIOJIH

OCHOBHOTI'O BEIIECTBA B PCAKTUBE OT NPUIMCAHHOIO 3HAYCHHUSA |,
%;
L — MaccoBas J10Ji1 OCHOBHOI'O BEIIECTBA B PEAKTUBE, NPUIIMCAHHAA
pEaKTHBY KBaJTH(MHUKALIMK X.4., %0,
Am — nipe/ieTbHas BO3MOXHas NOrpellTHOCTD B3BENTHWBAHNS, T

Ay — 1ipeebHOE 3HAYCHUE BO3MOXKHOIO OTKAOHEHUs o0bemMa MEPHOH
KOJIOBI OT HOMHHAJIBHOIO 3HaYEHMH, CMS_

A=C

WA e

[lorpeinHocTh yCTaHOBJIEHMA MACCOBOM KOHLUEHTpAllU¥ Kajldsl B pac-
TBOpe AP-K paBHa

wm

o [[02. 00002, 04
A=100-1(350" *(6,9535"" * (500

)2 =0,0022 Mr/cm’.

b.7 TpeboBanus 6€30NIaCHOCTH

Heobxoanmo cobmonare obmue TpeOOoBaHUA TEXHUKHU O€30MacHOCTH
pH paboTe B XMUMHUYECKUX JIAdopaTopHusX.

b.8 TpeGoBanus Kk KBaINpUKANUH HCIIOJHHTENEH

ATTECTOBAHHbIA PaACTBOP MOXET FOTOBUTbH UHIKECHED MM N1a0OpaHT CO
CpeAHMM MpOoPCCCHOHATBHBIM O0pa30BaHUEM, MTPOILCAUINI CrICHaIbHYIO
MOAIOTOBKY M MMEIOUIMM CTaxK padOThi B XMMHYECKOK j1aD0OpATOPHH HE
MeHee 6 mec.

b.9 TpeboBaHHs K MAPKHPOBKeE

Ha CKIAHKY ¢ aTTeCTOBaHHbIM PaCcTBOPOM HOJAKHA ObiTh HAKJICEHa
3TUKETKA ¢ YKa3aHUEM YCJIOBHOTIO 00O3HAUEHUS AaTTECTOBAHHOIO pacTBO-
pa, BEJIMUHHBI MACCOBOH KOHLICHTPALUK KaJIUsl B pacTBOpE, MOrPEHIHOCTH
€€ YCTAHOBJICHHS M J1AThl MPHUTOTOBJICHHUA.

b.10 YciaoBus xpaHenusn

ATtecTOBaHHBIN pacTBOp AP-K XpaHAT B INOTHO 3aKpbITON CKJIAHKE
K3 TEMHOTrO CTeKJia He Oojee |1 mec.
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PenepanbHasg ¢iyx0a 10 rHAPOMETEOPOJOrHM U MOHHTOPMHTIY
OKPYXKAIOIIEH Cpedbl

[OCYJAAPCTBEHHOE YUYPEKIEHUE
TMIPOXUMHUYECKRNA UHCTUTYT

344090, r. PocToB-Ha-/loHy Pakc: (8632) 22-44-70
np. Crauku, 198 Tenedon (8632) 22-66-68
E-mail ghi{@aaanet.ru

CBHIAETEJbBCTBO
00 aTTecTaly METOAUKH BbIMOTHEHHUA U3MepeHHuii Ne 43.24-2007

MeTtoauka BBIITOJTHEHHS U3MEPEHUN MACCOBOW KOHLIEHTPALIMM HATPHS
M KM B BOAaX ILIaMEHHO-(QOTOMETPUYECKHUM METOJIOM,
pa3paboTaHHas | 0CyapCTBEHHEIM VUupexicHUeM [ uapoxuMuyeckni
MHCTUTYT
M perjaMeHTupoBaHHas PJI 52.24.391-2008. MaccoBas KOHLEHTpa-
IIMs Maprastiia B Bojax. MeToAuKa BBHIMOJIHEHUA U3MEPEHUH (POTOMETPU-
4ECKHUM METOA0M C hopMajibIOKCUMOM,
arTecToBaHa B coorsetrerBuy ¢ 1 OCT P 8.563-96.
ATTecTalus OCYIIECTBJICHA IO pe3yabTaTaM JKCIEPHMEHTAJILHBIX HC-
CJECKOBAHUH.

B pesynbpTare arrecTtallMd YCTAHOBJIEHO, YTO METOIAMKA BBINOJIHECHHA
U3MEPECHUM COOTBETCTBYET MNPEABIBISIEMBIM K HEA METPOJIOTHYCCKUM
TpeOOBaHUIM M 00J1aJa€T METPOJOTHUECKUMH XapaKTEPUCTUKAMM, MPU-
BECHHBIMU B Tabauuax 1 u 2.



Tabnupa 1 - JInanasoH W3MEpPCHUM, 3HAUCHUS XapaKTEPUCTHK MOTpelll-

HOCTH W3MEPEHHH M €€ COCTaBJIAIOLLUX IMPpU TNPHHATOH BEPOATHOCTH
P=0,95

J{namna- I lokazarenb Ilokasarens [lokasarenb [Iokazarens
30H U3- | TIOBTOPAECMO- | BOCIOPOU3BO- | MpaBUIBHOCTH TOYHOCTH
MEPEHHH | CTH (CpelIHE- AAMOCTH (rpaHulIbl (rpaHuLpblL
QJIe- | Macco- KBaapatTuiye- | (CpenHekBan- | CHCTeMaTHde- | MOTPEUIHOCTH
MEHT BOH CKO€ OTKJIOHE- | PaTHUYECKOE CKOH
KOHLIEH- | HUE MOBTOPSAE- | OTKIOHEHHUE | IMOTPELIHOCTH)
TpaLxu MOCTH) | BOCITPOU3BO-
X, ., TUMOCTH)
MM’ | MraMm’ | ogpMr/aM’ | A munod’ | FA MM |
Ot 1,0
Na 10 50,0 [0,03+0,012-X | 0,05+0,024 X | 0,0240,024-X | 0,10+0,048 X
BKJIIOY.
Or 1,0
K no 50,0 {0,01+0,015-X | 0,02+0,030-X | 0,02+0,030-X | 0,0440,066-X
BKJIIOY

Tabnuua 2 - JluanazoH U3MEPEHUMA, 3HAYCHUS MIPELECIOB MOBTOPSEMOCTH
U BOCNIPOM3BOAMMOCTH IIPH HDHIiATOMK BEPOATHOCTH P=(,95

Huanason Hﬂfgﬁéﬁ HHOMBTOpHEMOCTH Ilpenen
W3MEepeHu! | (1A IBYX pe3yIbTATOB Ia- BOCIIPOU3BOTHMOCTH
ONEMEHT | MaccoBOM | paJuielibHBIX OTpe/ieNieHuH) | (I ABYX pe3yJIbTaToB |
:1 KOHUEHTPaIHH W3MECPCHHH ) .
X, Mr/om r, MI/IM R, Mr/am’
Na | OT 1,02050,0 0,08+0,033-X 0,14+0,066°X
BKJIIOU.
g | OFh0R0300 0,03+0,041°X 0,06+0,083-X
BKJTIOY.

Ilpu pCaiikisailiii MCTO KKK B jiabopaiopuu obecicunbaiot:

- ONICPATUBHBIH KOHTPOME HUCIOJHUTEEM MPOLEAVPHI BhINOJIHECHUS
M3MEPECHHH (Ha OCHOBE OLICHKH MMOBTOPAEMOCTH, MOTPEUIHOCTH MPU pea-
JIU3alUU OTAEHBHO B3ATOM KOHTPOJILHON MPOLEAYPHI);

- KOHTPOJIb CTaOMIIBHOCTH pPE3YJIbTATOB U3MEPECHHH (HA OCHOBE KOH-
TPOJIst CTAOMIBHOCTH CPEAHEKBAAPATUYECKOrO OTKIOHEHHUS MOBTOPSEMO-
CTH, IOTPEUTHOCTH ).



AJITOPUTM OMNEPATUBHOIO KOHTPOJIS UCHOJIHUTEIEM MPOLCAYPHI BbI-
NOJHEHUS u3MepeHuii npuseneH B PJ1 52.24.391-2008.

[lepyoagUUYHOCTL OMEPATHBHOIO KOHTPOJISI M NPOLEAYPHl KOHTPOJIS
CTaOMJIBHOCTH PE3YJIbTATOB BBIMIOJIHEHHS U3MEPEHHUI PEriaMEHTHUPYIOT B
PykoBOACTBE O Ka4€CTBY J1abopaTOpHH.

A .M. Huxkanoposn

A .A. HazapoBa




