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OO01mHe MoJ10KeHHA

HacTosilliye METOAMYECKUE YKa3aHWUs YCTaHaBJHBAIOT METOIbl OI-
pelesieH!s MacCOBOH KOHLUEHTpailul HEOPraHUYeCKHX U OpraHuyecKkux
3arpsi3HEHUH B BOAHOW U BO3AYLUHBIX CpelaX — MOBEPXHOCTHLIX U MOJ-
3€MHbIX UCTOYHHKAX BOJOMNOJIb30BaHUA, MUTHEBOH BOAE, BO3yXe pado-
4yel 30Hbl U aTMOC(PEPHOM BO3AYXE HACENEHHBIX MECT METOJAMHU JIIOMH-
HECLICHTHOMO aHaliu3a, a TakKe ONpeacsieHus OeH3(a)nupeHa B BO3AYLU-
HbIX Cpefax U Mo4YBax METOAOM BbICOKOI(D(EKTUBHON XKUAKOCTHOU XPO-
MaTorpadguu ¢ GnyopecUSHTHbIM A€ TEKTUPOBAHHEM.

Meroanueckue yKaszaHus npeaHa3sHaueHbl 11 UCIONb30BaHUS B Jla-
OoparopuiXx LEHTPOB I'OCCAHIMUAHAA30pa, CAaHUTApPHbLIX JadOpaTOpUsiX
NPOMBILLJIEHHbIX NPEANPUATHIA.

Hactosimii JOKyMEHT BBOAMTCAS B ACHCTBUE HapsAay C CYLUECT-
BYIOLIMMH METOAMKAMH C LEJbIO TOBLILUEHUS MPOHU3BOAUTENIbHOCTH W
CHIDKEHUS CTOUMOCTH aHaNU3a f1PH COXPAHEHUU BLICOKOW YYBCTBUTEIb-
HOCTH ONpeaeeHUs.

CpeacrBaMu HU3MEPEHUN ABNAIOTCA (IYOPUMETPBI, CHEKTPOPIyO-
PUMETPbHl HJIM JIIOMUHECUEHTHbIE AHAIM3aTOPbl XXUAKOCTH (HanpuUumep,
aHanusatop xuakoctu «Pmoopar-02» TY 4321-001-020506233-94, Bbl-
nyckaemblit HIT® «JlroMake»), uMmerolme cieayroliie TEXHUYECKHUe Xa-
PaKTEPUCTHKHU:

® 1Mana30oH BO30YXKAalOLIero u3jJyueHus, HM 200—650;

® 14ana3oH perucTpauuu GayopecueHunu, HM 250—650;

e nipe/ie)1 oOHapyXeHUus GeHoNa B pacTBOPE, MKr/amM®  He Gonee 5.

[Topsanok npoBeieHUs U3MEPEHHUI TIPU UCTIOIB30BAHUHM aHaIUu3aropa
XUAKOCTH «Dnroopar-02» noApoOHO OnUcaH B COOTBETCTBYIOLLEM pa3-
aene. Ilpy ucnonp3oBaHUKW HUHBIX CPEACTB U3MEPEHUN HEOOXOAMMO HC-
MONB30BAaTh PYKOBOACTBO (MHCTPYKLIMIO) M0 €ro 3KCNJIyaTauuu.

K BHINOMHEHHIO H3MEpeHHil 1 00paboTke UX pe3yabTaToB A0NYyCKa-
0T CMELHATUCTOB, UMEIOLIUX BhICILEE WIH CpeAHee CrnelralbHoe 00pa-
30BaHHE WM ONbIT paboOTHI B aHANWUTUYECKOW JabopaTopuy, NpoLIen-
[HEAIUUX COOTBETCTBYIOLIHH UHCTPYKTAX, OCBOMBLIKUX METOJ B MpoLEcce
TPEHHPOBKH M IMOKA3aBIIHX MOJIOKHUTEbHbIE pe3YyJIbTAThI IIPH BBINOJIHE-
HHH NPOLECAYP KOHTPOJIA TOYHOCTH H3MEPEHHH.

[1py BBIMONHEHWH U3MEPEHUH HEOOX0auMo cobi0aaTh TpeOOBaHUS
TeXHUKH Oe3onacHocTH 1pu padoTe ¢ XMMHYECKMMH DPEaKTHBaMH IO
['OCT 12.1.007, TpeboBaHusa 351ekTpobe30MacHOCTH NpuU paboTe € dMeK-
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TpoycraHoBkamu 1o 'OCT 12.1.019, a takxe TpeboBaHus, U3JI0KEHHbIE
B TEXHHYECKOM JOKYMEHTAIMH Ha CPEACTBO U3MEPEHUH.

[ToMellleHHEe JOKHO COOTBETCTBOBATH TPEOOBaHUAM MOXKapobe30-
nacHocTH nmo ['OCT 12.1.004 u uMeTh CpeacTBa MOXMAPOTYILIEHUA I10
I'OCT 12.4.009. CoaepxxaHue BpeAHBIX BELIECTB B BO3AYXE HE JOJDKHO
npeBbIIaTh HOPM, ycTraHoBJIeHHbIX ['H 2.2.5.686—96 «IlpenensHo mpo-
nyctuMble koHLieHTpauud (I1JK) BpeaHBIX BelecTB B BO3Ayxe padouei
30HBI».

Opranu3zauusi 0byueHuss paOoTalOLIUX AODKHA COOTBETCTBOBATH
TpeOoBaHUAM TeXHUKHU Oe3onacHOCTH 110 ['OCT 12.0.004.

[Ip¥ BBINONHEHUM HM3MEPEHHUI B 1a00paTOpuM AOJDKHBI OBITH CO-
O10A€HbBI CIEAYIOLIUE YCIOBUS:

© TEMIEpaTypa Bo3ayxa 20 x5 °C;

e arMocepHoe nasneHue 84,0—106,7 klla (630—800 MM pr. CT.);

© BJIAXKHOCTh BO3/lyXa He 6osiee 80 % npu Temneparype 25 °C.

TpebGoBaHusA K kauecTBy dJiekTpodHepruu no 'OCT 13109.

[TpuMeHUTENBHO K aHaJIM3aTopaM XUAKOCTH «Paoopar-02» MeTo-
JUKHM MPOLLUJIH METPOIOrAYECKYI0 arrecTaluio B PI'Y «Ypansckuit HUU
METPOJIOTHH» B 4aCTH aHayik3a BOAHBIX cpela 1 PI'Y « BHHUHUM um. MeH-
fiesieeBa» B YAaCTH aHAM3a BO3AYLIHBIX CPEL.
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4.1. METOAbI KOHTPOJIA. XUMHWYECKUE GAKTOPDI

H3mepenne maccoBodl KOHIIEHTpanuu Oopa
¢pryopuMeTpHYECKHM METOAOM B MPo6ax MUTHLEBOH BObI U BOIbI
MOBEPXHOCTHBIX H M0JA3€MHbLIX HCTOYHHKOB BOA0N0/Ib30BAHUA

MeToaHyeckKkHe YKa3aHus
MYK 4.1.1257—03

1. BBeaeHue

1.1. Haznauenue u obracms npumeHerun

Hactosgiiue MeToguvyecKHe YyKa3zaHUs YCTaHABIMBAKOT METOAUKY
BBITTOJIHEHUSA U3MEPEHUs] MacCOBOM KOHUEHTpauuu 6opa B npodax BOIL
MOBEPXHOCTHBIX W MOJ3EMHBIX UCTOYHUKOB BOAOMONL30BAHHS, @ TAKKE
MATHCBON BOJABI (PJIYOPHMETPUUECKUM METOIOM.

Jluana3oH usMepsieMbiX koHUeHTpauuh 0,05—35,0 Mr/aM. Onpeae-
JIEHUIO HE MELIAET MPUCYTCTBHE N0 | r/oM’ aMMOHHS, LUETOYHBIX, LIie-
JIO4HO-3eMEIIbHBIX S/IEMEHTOB, MarHus, alOMHHH; 10 100 mr/am’ doc-
¢ara; no 10 MI/IM ¢Topuaa, UMHKA, CBHHLIA, MEJH, XKEJIE3a.

1.2. Qu3uUKO-XuMU4ecKue U MOKCUKON02U"EeCKUe ceolicmea bopa

bop BcTpeuaercs B BUAE COOCTBEHHBIX MUHEPAJIOB — OOpAaTOB pas-
JNUYHOIO COCTaBa (awiapuTt, ruApoOapuT, AATOJAUT U Ap.). YUKUCThIA KpH-
CTaJlJINYeCKUil O0p cepoBaTO-yYepHOro LBeTa.

Xumuueckue cgotvicmea: aMOp@HbIi OOp — MENKO3EPHUCTHIA MOPO-
[HIOK, XHMHYECKHU UHEPTEH Ha BO3JYXE.

Toxcuyeckoe Oeucmeue: y NONEH, MOTPEOJIAIOILIUX BOOY C COLEP-
XaHueM bOopa 2—4 Mr/OM°, HabIHOaaeTCs NOHWKEHHE KMCJIOTHOCTH XKe-
JIYAOUHOrO COKa U aKTUBHOCTH IHTECPOKHMHA3bI B Kaye. JuTensHoe npu-
MEHEHHE JIeYeOHBIX MpPENnaparoB, coaepxamiux 0op (B 4aCTHOCTH, Tap-

TpaT 0Opa), BHI3BIBAET KAXCKCHIO, AEPMATUT, TMIOIUIACTHYECKYIO aHe-
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MHUIO, 3BY Xenyaka, o0nbiceHre. (BpenHble BellecTBa B NPOMbILILIEHHO-
cty: CnpaBounuk /TToa o6m. pen. H. B. Jlazapesa. JI.: Xumus, 1977. T. 1I1.)

[IpenenbHO AONyCTUMBIE KOHLEHTpauuu O0opa B BOAE BOAHbLIX O0B-
CKTOB XOSHHCTBGHHO MUTHEBOIO U KYJBTYPHO-OBITOBOIO BOJONOJL30BA-
aus 0,5 Mr/am’ (ITpeaeneHo ponyctuMblie koHueHTpauuud (I1K) xumu-
YECKHMX BELIECTB B BOLE BOIHBIX OOBEKTOB XO3SAHCTBEHHO-IUTHEBOrO H
KYJbTYPHO-OBITOBOIrO BoAONONB30BaHuA. ['H 2.1.5.689—98).

HpeﬂeHbHO NOIYCTHMbIE KOHLUEHTpaluy Oopa B IMUTHEBOH BOAE
0,5 MF/,HM (ITuteeBas Boga. I urueHuyeckue TpeGOBaHUA K KAYECTBY BO-
IObl LEHTPAIIM30BAHHBIX CUCTEM NUTHEBOro BOJAOCHAOXeHMS. KOHTpOJb
kayectBa. CanlluH 2.1.4.1074—01).

bop OTHOCHUTCH K BELIECTBAM 2-TO KJ1acca ONAaCHOCTH.

2. XapaKTepHCTHKA NOrPEelIHOCTH H3MEPEHHIH

XapaKTeprucTUKa [MOrPelIHOCTH W3MEPEHHUH (FpaHMLa JHOMyCKaeMoi
OTHOCUTEIBHON MOrPEelIHOCTH H3MEPEHUH I JOBEPUTEAbHOH BEPOAT-
HocTu P = 0,95) npuBeneHa B Tabn. 1.

Tabnuua 1

XapaKkTepHMCcTHKa NOrpemIHOCTH U3MepeHHH
il 3 nonepHTenbnoi“i BeposasTHOCTH P = (0,95

JlnanasoH KOHueHTpaunH 6opa, |  3HaueHHI XapaKTepPUCTHKM
MI/aM NOrpewHOCTH, £ 3, %

ot 0,05 no 0,1 BKIIOUMHTERBHO 65
cBoilie 0,1 1o 0,5 BKIIIOYHTENBHO 50
cBobllie 0,5 10 2,5 BKIIOYMTENIBHO 25
cBbilie 2,5 10 5,0 BKIHOYUTENBHO 10

3. MeToa usmepennii

MeTroa M3MepeHMHi OCHOBAH Ha B3aUMOAECHCTBUH OOpAT-HOHOB C
XpOMOTPONOBOH KHUCJOTOH B MMPUCYTCTBUM TPHIIOHA b, MacKHpyOLIEro
HOHbI METALIOB, ¢ 00pa3oBaHUEM (IIYOPEeCHHPYIOLLErO KOMILIEKCA C MO-
CAEAYIOILUM U3MEPEHUEM UHTEHCUBHOCTH QiyopecLEeH UMM,

4. CpeacTBa H3MepeHHii, BCIOMOraTejibHbI€ YCTPOHCTBA,
PE€AKTHBbI H MaTEPHAJbI

[Tpu BLINOJHEHUH U3MEPEHUN MACCOBOH KOHLIEHTpauud Oopa npu-
MEHSIOTCA CeAYIOIHE CPE€ACTBA U3MEPEHHUH, peaKTHBbI, BCIIOMOIraTeib-
Hbl€ YCTPOHUCTBA U MaTepHaJIbLL.
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4.1. Cpeocmea usmepenuii

AHanmu3arop XUAKOCTH «Dnroopat-02» uiu

APYroi NIOMHUHECLICHTHBIA aHaIU3aTop,

(GJIyOpUMETP HIIH CIIEKTPOPIYyOPUMETD,

yIOBJIETBOPAIOLLUH TpeOOBaHUAM

yKkazaHHbIX TY TY 4321-001-20506233—94

Beckl naboparopHbie 0011ero Ha3Ha4eHus ¢
HauOoJIBLLIMM NpeiesioM B3BenBaHus 200 r

U ueHoi aeneuus 1,0 mr, 1000ro Tuna [TOCT 24104
KonObi Mmepubie 2-100-2, 2-50-2,

2-500-2, 2-25-2 [TOCT 1770
[TuMneTky ¢ ONHONM OTMETKOM 2-r0 Kjacca

TOYHOCTH, BMECTUMOCTBIO 5, 10, 25 M [[OCT 29169
[luneTky rpaayupoBaHHbIe 2-ro Kiacca

TOYHOCTH, BMECTUMOCTBIO 1, 2, 5, 10 cm’ [TOCT 29227

["ocynapCTBEHHBIH CTaHAAPTHBIN 00pasely
COCTaBa pacTBopa HOHOB Oopa: MaccoBas
KOHUEHTpaLus | MI/CM”, FpaHHULIbl
OOMYCKAEMOro 3Ha4€HUA OTHOCUTENILHOH [10-
rpelrHocTy 1 %.
CpeacTBa U3MEPEHUN NOJKHBI ObITh NOBEPEHBI B YCTAHOBJICHHbIC
Cpoky. Jlonyckaercsa MCnofib30BaHUE CPEACTB U3MEPEHUM C aHaIOrMy-
HbIMU WK NYYUIUMH METPOJIOTHUYECKUMHU XapaKTEpUCTUKAMMU.

4.2. Peaxkxmueni

Boaa aAMcTuIMpoBaHHas ['OCT 6709
['napokcua Hatpus, X. 4. [OCT 4328
XpOMOTpOIIOBas KUC/0TA WK XpOMOTPONOBOH

KUCJIOTbI AMHATpUEBas COJib 2-BOHaA TV 6-09-05-1371—88

ItunenauaMuH-N,N,N' N'-rerpaykcycHOH

KUCJIOTbI IMHATPUEBAs COJib, 2-BOAHAA

(TpuiioH b), 4. A. a. ["OCT 10652
Jlonyckaercs nNpUMEHEHHE PEAKTHUBOB, HU3NOTOBJEHHBIX 1O HHOM

HOPMAaTUBHO-TEXHHUYECKOH NOKYMEHTALUU C TEXHHUYECKUMH XapaKTepH-

CTUKAMH HE XYXKE, UEM Y YKa3aHHbIX.

4.3. BcnomozamenbHpie ycmpoucmsa u Mamepuabl

CrakaH 1adopaTopHbIA TEPMOCTONKUM,
MecTumocTbio 500, 1 000 cM” [TOCT 25336
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BopoHkH naboparopHble ['OCT 25336

QOuibTpbl 00€330JIeHHbIC «CHHAA JIEHTAY TY 6-09-1678—86

Cocyasl (pTOpONIacTOBbIE HIIHK

MOJIMITHJIEHOBBIE i1 XPAHEHHUS PacTBOPOB,

BMECTHMOCTbIO 25, 50, 100 cM’ TV 6-09-1678—86
OnucaHue NOArOTOBKY XMMHYECKON NOCYAbl K aHANU3y MPUBEAECHO

B IPUJIOXK. A.

5. IloaroroBka K BHINOJHEHUIO H3MEPEHHH

[Ipn moaroToBke K BBIMOJHEHHIO U3MEPEHHH JNOJDKHBI OBITH IIPOBE-
AEHbI cleayoue paboTel: oTOOp Npod, NPUroTOBIEHUE BCIIOMOraTe b=
HbIX U I'PaAyHUPOBOUYHEIX PAaCTBOPOB H IpaiyHpOBKa aHanu3aropa.

5.1. Omobop u KoHcepeupoeanue npood

O6wue tpebosanus k otbopy npod no 'OCT P 51592. Orbop npob
nuTeeBOH BOALI Mo ['OCT P 51593, U3 UCTOUYHUKOB BOIOCHAOMXEHUA 110
['OCT 17.1.5.05. Jina ordéopa U TpaHCHOPTUPOBAHUA MPOO HCIOIB3YKOTCH
COCYIB! U3 NOMUATWICHa U ¢roporuiacta, Cpok xpaHeHPm npodbl — 3 AHA.
O6beM oTOHpaeMoit npodbl coctaraser 100 . XJIOPHUPOBAHHYIO ITHUTHE-
BYIO BOJlY OTCTaUBalOT B COCY € C OTKPHITOM KPHILKOH B TEUEHHE 3 Y.

5.2. Ilpuzomoenernue pacmeopoe

5.2.1. Pacmeop xpomMompono8ou Kuciomei,
monapuan kouyeumpayus 0,0025 monv/om’

B MepHy10 x0a0y BMeCTUMOCTBIO S0 CM> NOMEAloT 45,5 Mr Xpo-
MOTPONOBOH KUCIOTHI UK 54,6 MI' IUHATPUEBOH COJIM XPOMOTPOIIOBOH
KHUCJIOTBbl, PacTBOPAIOT B HEOOBLIOM KOJHYECTBE AUCTUILIUPOBAHHOM
BOJbl M 3aT€M OOBOIAT 00BEM pacTBOpa AUCTHIUIMPOBAHHOW BOAOH 10
MeTKH. PacTBOp HeoOXoauMO XpaHUTh B TEMHOM MECTE B IOJIUITHIICHO-
BOH UJIM PTOPOILNIACTOBOH OCYAE.

Cpok xpaHeHus — 1 Mecsll.

5.2.2. Pacmeop cmewmarno2o peazevma

B 50 cM’ ropsye AUCTUWUIMPOBAHHOW BOABI pacTBOPHIOT 5,6 I' TpHU-
joHa b JH 110C1€ OXIXKIEHHA IEPEHOCSAT B MEPHYIO KOOy BMECTUMOCTBIO
100 M, npuIuBaloT 10 oM’ pacTBOpPa XPOMOTPOMOBOH KHMCJIOTBHI IO
n. 5.2.1 4 pazbasngioT 40 METKH JUCTHUUIHPOBAHHOW BOJoil. PacTtBOp
[IEPEHOCAT B COCYJ M3 MOJUITHIIEHA UIH (TOopoIUiacTa.

CpoK XpaHeHHus pacTBOpa B XOJOAMIIbHUKE — 1 HELETIs
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3.2.3. Pacmeop eudpoxcuc)a Hampus, MoiApHasa kouyenmpayua 0, ] MOT/OM’

B 200—300 cM> AUCTHITHPOBAHHOH BOII paCTBopHIOT 4r CHApO-
KCHIa HATpus M pa3GaBngioT AUCTHILTHPOBaHHOM Bomo# 10 1 000 cm’.
PacTBOp XpaHAT B NOJIMITUACHOBOM COCYAEL.

Cpok XpaHeHus — 2 mecqua.

5.2.4. Pacmeop 60pa, maccoeas xouueumpauuﬂ 100 Me/dm

B MepHYIO KOGy BMECTUMOCTBIO 50 cM’ noMeaoT 5 cm® 'CO co-
cTaBa pacTBopa 00opa MaccoBOH KOHUEHTPaLHH ] Mr/cM’ ¥ pa3BaBIAIOT
0 METKH AHUCTHJLIMPOBAHHOH BOAOH. PaCTBOp XpaHAT B coCyae U3 (PTO-
pOMJacTa WiH MOJHITHIICHA.

Cpok xpaHeHus — 3 Mecaua.

5.2.5. Pacmeop bopa, maccosas xonueumpauuﬂ 2,5 me/om’

B MepHoit konbe BMeCTUMOCTLIO 100 cM® pa3BaBnAoT 2,5 M’ pac-
TBOpa 6opa KoHueHTpauuu 100 Mr/aM’ AMCTHTMPOBaHHON BOXOH MO
METKHU. PacTBOp XpaHsT B cocyie U3 PTOpOnsacTa UM NOJUITHIICHA.

Cpok xpaHeHud — | Henens.

5.3. Ilpuzomoenernue pacmeopoe 018 2paoyupoeKku aHanuIamopa
Hneuoxkocmu «Droopam-02»

B mepHy0 K010y BMECTHMOCTBIO 25 CM’ NOMELAIOT 5 CM’ JUCTHII-
NUPOBAHHON BOJbI (pacTBop Ne 1), a BO BTOPYIO MEPHYIO KOJIOY BMECTH-
MOCTBIO 25 CM3 ~5¢cm pacTBopa 6opa (n. 5.2.5) MaccoBOM KOHLICHTpA-
UMM 2,5 Mr/aM (pactBOp Ne 2). 3arem B 00e KONOBI MPHUOABNAIOT 3 cM’
pacTBOpa cMelaHHoro pearenta (1. 5.2.2). Couepxumoe koi® n0OBOAAT
4O METKH pacTBOPOM THApPOKCHAA HAaTpHA (M. 5.2.3), NepeMElLIHBAOT U
cpa3ly K€ M3IMEPAIOT HHTCHCUBHOCTb (PyOpeCLICHUUH NMPUrOTOBIIEHHbIX
pacTBOPOB Ha aHANU3ATOpe XUAKOCTH «PiroopaT-02».

5.4. I'padyupoexa ananusamopa
U KOHMpO/1b cmabuUNbHOCMU 2PAOYUPOGOYHOU XAPAKMEPUCMUKU

I'panyupoBKy aHanuzaropa XHUAKOCTA OCYIHECTBISIOT IyTeM
U3MEPEeHHs CUTHAIOB (uiyopeclieHLMM PAacTBOPOB, NPUTOTOBJICHHBIX MO
n. 5.3. [lpu rpagyupoBke aHaiu3aTopa >XUAKOCTH H BCEX M3MEPEHHUAX B
kaHajle BO30Y)KIEHMS HMCNoIb3YIOT cBeTOGUAbLTp Ne3, a B KaHaue
perucrpaumy — cBeTopuiasTp Ne 7.

5.4.1. [Ina moougpuxayuit « @noopam-02-1» u « @noopam-02-3 »

HacTtpoiiky pexunma «PoH» npou3BogaT no pactsopy Ne 1 (m. 3.3).
JJ1 3TOr0 NOMEWAOT B KIOBETHOE OTAEIACHHE KIOBETY C 3TUM PaCTBOPOM
M HOKMMAIOT KiaBUIly «D». [Ingd yCTaHOBJICHUS rPafyHPOBOYHOrO KO-
3 puLMeHTa UCNoNab3YIOT pacTBOp Ne 2 (1. 5.3), npu 3TOM B NaMsATh aHa-
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nu3atopa BBOIAT 3HayeHue C = 2,500. B kioBeTHOE OTIAC/IEHUE [TOMELIA-
IOT KIOBETY € pacTBopoM Ne 2 u HaxkumaroT knasuuy «I'». [lpu HacTpoii-
Ke pexuma «DOH» MPOUCXOAHT aBTOMATHUECKOE HU3MEPEHHE W 3alIOMHU-
HaHWe ypOBHA (OHOBOro CHMraania. B mnpouecce HaCTPOHKH pexuMa
«['papyupoBKa» NPOUCXOAUT BLIYUCICHHE, 3alIOMHHAHUWE W WHAUKALUSA
rpagyupOBOYHOIrO MHOXKUTEJIA, KOTOPBIA NpH nepexoae B pexuM «k3me-
pPEeHHME» aBTOMATHYECKH HCTIONB3YETCS I BBIUMCIIEHUS KOHUEHTpaLuU
Oopa B npobe. I'paayupoBOUYHbIE PACTBOPbI PEKOMEHAYETCS T'OTOBHUTD
nepes aHalIu30M KaKI0H HOBOM napTuu npoo.

5.4.2. /[na moougpuxayuii « Dmoopam-02-2M» u « @nwoopam-02-3M»

Bxomar B MeHw «['pagyupoBka», ycraHasauBaror CO=0 wu
C1=2,50. Ilpy nomowM KjiIaBHLI CO CTPENKaMH MEPEBOIAT KYpPCOp Ha
AYENKY CO 3HaYeHueM mnapaMetrpa «JO», B KIOBETHOE OTAEACHHUE IOME-
L[AarOT KIOBETY C pacTBOpoM Ne | (1. 5.3) ¥ HOKUMAIOT KnaBully «Enty.
3areM NnepeBOAT KypCcop Ha syeiKy co 3HaueHueM napamerpa «J1», B
KIOBETHOE OTJEJICHHE NIOMELIAIOT KIOBETY ¢ pacTBOPOM Ne 2 ¥ HOKMMAIOT
knasuiny «Ent». [lpy aToM 3HaueHus napamMeTpoB «C2»—«Co» U «J2»—
«J6» N0JKHBI OBITH PaBHBI HYIIIO.

KoHTpons CTaOUNBHOCTH rpayMpPOBOYHON XapAKTEPUCTHKHA COCTO-
UT B MPOBEACHUH U3MEPEHUM KOHLEHTpaLUuu O0pa B HECKONBKHX CMECIX
(Tadi1. 2) ¢ ucronb30BaHUEM IPafyMpOBOYHOH XapaKTEpUCTHKH, XpaHi-
Leiics B maMATH aHaiuzatopa xuAkoctd. IlpuroroBnenne obpaszua ais
H3MEPEHHA NIPOU3BOAUTCA COTNacHO M. 5.3,

['panyupoBKa npU3HaeTCs CTaOUIBHOM, €ClIM NOJyYeHHOE 3HAUYCHHUE
KOHLEHTpalu 00pa B cMecH OT/IMYAETCs OT 32AAHHOTO HE OoJiee yeM Ha
10 % B auanasone 0,5—2,5 Mr/aM’ U He Gonee yeM Ha 20 % [PH MEHb-
LIMX KOHLICHTpaLHUIX.

[Ipy HECOOTBETCTBUM NONYYEHHBLIX PE3YJIbTATOB YKAa3aHHOMY HOP-
MaTUBY MPOLECC I'PaAyUPOBKY HEOOXOAUMO NOBTOPHUTS.

Ha ctaguu oCBOEHHS METOAUKH KOHTPOJIb CTAOUIBHOCTH MPaRYHpO-
BOYHOU XapaKTEPUCTHKU MPOBOAAT €XEAHEBHO. B panbHeluIeM KOH-
TPOJIb TPpalyHPOBOYHOH XapakTEpHCTHKH NPOBOAAT He pexe 1 pasa B
MECHLL, a TAKXKE IIPH CMEHE PEaKTHUBOB.

s npubopoB mMoauduxaumi «dmoopar-02-1» u «dmoopar-02-3»,
HE HMMCIOIUX 3HEProHE3aBUCUMOM TMaMATH, KOHTPOJb CTAOHMNBHOCTH
rpaiyUpOBOYHOH XapaKTEPUCTHUKHU NPOBOLAT IOCJE KaXKIOH HOBOH rpa-
NYUPOBKH aHaNIM3aTOpa XXUIKOCTH.

Ilpumeuanne. [Ipy UCNONBL30BAHHHM HHBIX JIIOMHHECLCHTHBIX AHAIU3aTO-
POB TPagyHPOBKY M H3MEpEHHE NMpoO0 MPOU3BOAAT B COOTBETCTBHH C PYKOBO-
ACTBOM IO IKCIUTYaTalUH.

32



MVYK 4.1.1257—03

Tabnuua 2
CMmecH A8 KOHTPOAS CTAOMILHOCTH
IPAXYHPOBOYHOA XAPAKTEPUCTHKH AHAIM3ATOPA

OTHOCHTENIbHAA
cpﬁ;u KOMMNOHEHTD! OﬁT’eM Ké)oﬂue}gf/}a;m | TMOrpelIHOCTh
pa, (P = 0,95), %

PactBop 6opa (1. 5.5.8)
CwMmech No ]

JAIMcTUNTMpOBaHHas BOAA

JlvcTtunnvpoBsaHHas Boaa

Cmech Ne |
JAucTHNIMpOBaHHas BOIa

Cmech Ne 3

Tivcrunnwposanias sora “_
Cmech Ne 1C

Mucrwimposanias soma | sor0 | 005 |18

6. BbinoiHeHHe H3MepEeHHH

[Ip¥ BBINOTHEHUM U3MEPEHUIN NOHKHBI ObiThb BbITIOJHEHBI CIIENYIO-
e paboTel: NpUroToBiieHHe paboYuX pacTBOPOB U U3MEPEHHUE HUHTEH-
CUBHOCTH MX QiyopecUueHUHH. 115 KaKA0H 11poObl BLINMOJHAIOT HE MEHEE
JABYX MnapasieibHblX OfpeaeneHuH.

B MepHbie KONObI BMECTHMOCTBIO 25 CM’ MOMELLAIOT 5 CM> UCClie-
AYEMOro pacTBopa, npudaBiagdIoT 5 M’ pacTBOpa CMELIAHHOIO peareHra
(n. 5.2.2). Coaepxumoe ko paszbaBnsiOT 40 METKH PacTBOPOM I'MIpO-
KCcuaa Hatpud (1. 5.2.3), nepeMelMBalOT U cpa3y ke HU3IMEpSsOT UHTEH-
CUBHOCTb (uIyopecueHLUMH Ha npubope «Dmoopat-02» B pexuMe «Hs3-
MEpEHHE» He MeHee ABYX pa3 U BBIUMCIIAKOT CpeaHee apuPMETHIECKOE.

Ecnu U3MEPEHHOE 3HAayYeHWEe KOHUEHTpauuu Oopa npeBbILIACT
2,5 Mr/nM’, To 1poby Heo6XOAMMO pa3baBHTL KUCTHIIHPOBAHHON BOJOH
TakMM 00pa3oM, 4TOObI KOHLEHTpaLys Oopa B MONYy4YEHHOM PacTBOpE
coctasnsia ot 0,5 10 2,5 Mr/am’. KoapduumesT pazbasneHus (Q) paBeH
COOTHOLLEHHIO 00beMOB pa30AaBIICHHONH W UCXONHON MpoObl, B3STON Ans

pa30aBJIEHUS.

7. O6paboTKa pe3yJbTATOB HIMEPEHHUH

MaccoBy10 KOHLIEHTpALMIO OOpa B pode BLIYUCIAIOT N0 GOopMyJIE:
X=Xy @, TAE (1)
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3
X — MaccoBas KOHUEHTpauus 6opa B npode, Mr/IMm

Xuzv — PE3YJIbTAT U3MEPEHHA MAcCOBOH KOHLIEHTpaLuuu 6opa 1o 1. 6,
MI/ M ;

Q - Ko3(pduuueHT pa3baBieHus NpoObl, paBHbIH COOTHOLLEHHUIO
00bEMOB MEPHOMN KOJIOBI U AUINETKH, UCTIONB30BAHHLIX TPy pa30aBIeHUU
rno mn. 6. Ecnu npoOy He pa3basndaoT, To O = 1.

8. Odopmienne pe3yibTaTOB H3IMEPEHHH

3a pe3ynbTar aHanu3a (X ) NPUHUMAIOT cpeliHee apudMeTHYECKoe

pe3y/bTaToB NapaliefbHbX onpeneneHuit X, u X, ( X = (X, + X,)/2),
PACXOXKICHHE MEXIY KOTODBIMH HE MPEBOCXOAMUT 3HAYEHMIl HOpMaTHBa
KOHTPOJS CXOAMMOCTH d. 3Ha4€HHS HOPMATHBa KOHTPOJIS CXOAUMOCTH
npuBseneHbl B npuioxk. b. 3HaueHue d BbIGUpAIOT A1 CPEeAHEro apudme-

THYECKOTrO X .
Pe3ynbTar KONMYECTBEHHOTO aHAIM3a B JIOKYMEHTAX, MpeaycMaTpH-
BAIOLIMX €r0 UCTIONB3OBAHME, IPEACTABNAIOT B BUAE:

e pe3yabTaT aHa/lU3a X (MF/,I[M3), XapaKTepUCTHKA MOrpeHiHOCTH
0 (%), P =0,95 (Tabn. 1), %:;
eI X *A, Mr/nM3, P=0,95, rne

- X
A= 2
100 )

Pesynbrar U3MEpPEHU JOKEH OKAHYMBATLCA TEM XK€ AECATUYHBIM
paspsioM, UTO U NOrpeLIHOCTb. Pe3ynbTaThl H3MEPEHUNU PETHCTPUPYIOT B
MPOTOKOJAaX, B KOTOPBIX YKa3bIBAIOT:

® CChUIKY Ha HAaCTOALUUA JOKYMEHT;

e onuMcaHue npodOel (HoMep, MCTOYHHK, AaTra OoTOOpa M aHalu3a
U T. IL);

® OTKJIOHEHHUS! OT TEKCTA METOAUKHU MpPU MPOBEACHHH HIMEPCHUH,
€CJIH TaKOBbIE HMEJIMCh, U (PAKTOPbI, OTPHLATEIBHO BIHMAIOLHE Ha pe-
3yJibTaThl AaHAJIK3A;

® pe3ylbTaT U3MEPEHHUS U €ro MOrpelHOCTb;

e (PaMHJIHIO UCTIOTHUTEIA.

9. KOHTPOJIb TOYHOCTH H3MEPEHHH

KOHTpOJIE TOYHOCTH H3MEpeHHH (BOCNPOM3BOAMMOCTH U Morpell-
HOCTH) NMPOBOJAT B COOTBETCTBHHU C AITOPUTMOM, U3JIOKEHHBIM B NpHU-
niox. b. HOpMaTHBBI KOHTPOJIsA TakKe NPHBEACHBI B IPHIOXK. b.
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Npunoxexune A
(pEKOMEHOYEMOE)

IloaroroBxka XMMHYECKOH NOCYAbI AJs BbINOJHEHHUS] H3MEPEHHI

[Ipy BBINOJTHEHUH U3MEPEHHI MACCOBOM KOHLICHTpaLUy allOMUHMUS
HEeOOX0AMMO TLUATENBHO COOJIOAATh YHUCTOTY XUMHUYECKOM MOCYAbI, PY-
KOBOACTBYACH CJIEAYIOLLIMMHU NPaBHIIAMH.

1. Jlns MbiThd XHMMYECKON MOCYAbl paspeluacTcss HCMoJib30BaTh
KOHLUECHTPHPOBAHHYIO CEPHYKO KUCIOTY WKW KOHLUEHTPUPOBAHHYIO a30T-
HYIO KUCIOTY. KaTeropuyecky 3anpemaercst ucnonb3oeams Ol Mbl-
mbusl COOY, Wenouu, 6ce 6udbl CUNMEMUYECKUX MOWUX CPeoCmea, XpOMO-
8y10 CMeCh.

2. [locyna npeasapuTenbHO OTMBIBAETCA BOAONPOBOAHON BOJOH,
3aT€EM B HEe HAIUBAIOT NPHUOJU3UTENIBHO HA l/2 obbema kuciaory (1. 1) u
TLIATENBHO OOMBIBAIOT €10 BCKO BHYTPEHHIOK [MOBEPXHOCTH, A 3aTEM BBI-
JIMBAIOT B crielHabHbIA cocyA. [IMneTku npu NOMOLIM IPYHIA HECKOJIBKO
pa3 3aMoJIHAKT KHCIOTOM Bbiille METKH. [lociie npoMbIBaHHMSA IOCYbI
JACTHJUTMPOBAHHON BOJOH (HE MEHEE 5 pa3) e€ OKOHYATEJIBHO CITOJIaCKU-
BAIOT OUAUCTUIIMPOBAHHON BOJO#M (2—3 pa3a).

3. Ing kaxaoro pactesopa HeOOXOAUMO MCIIOJIB30BATH CBOIO MHUIIET-
Ky. PacTBOp M3 KOJIOBI HAIMBAIOT B CTaKaHYMK M H3 HEro Habupaior B
NUNETKY. 3anpelnaeTrcs nozpyicams nunemky 60 8ecb 0bvem pacmeopa
80 uzbeoicanue 3a2pA3HEHUA.

4. PexoMeHAYyeTCSd UMETb OTAE/bHBIH HA0Op MOCYAbl, KOTOPbIH HC-
[OJIb3YETCS TOJbKO I ONpeAEICeHUA aTFOMHUHHUAL.
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[punoxexve b
(obs3aTenbHoe)

KoHTpOoJb TOYHOCTH HIMEpPEHHI

1. Kourpoas BOCIIPOH3BOAHMOCTH H3MEPEeHHH

[TepuoagUYHOCTE KOHTPONA BOCHPOM3BOAMMOCTH W3MEPEHHUH 3aBH-
CUT OT KOJMYECTBA pabOyUX U3MEPEHUH 3a KOHTPOJIUPYEMBI NMEPUOA M
ONpEeAENnseTCS IJ1aHaMH KOHTPOJI.

Ob6pa3uaMu 1711 KOHTPOJNA ABASAIOTCS NMPOOBI TPUPOJIHBIX U NHThe-
BeiXx BOA. O6beM OTOOpaHHOM A KOHTPOJA npobhl AOKEH COOTBETCT-
BOBaTh YABOECHHOMY 00beMy, HEOOXOAUMOMY 110 METOIMKE IJIS ITpOBe-
INEHHUS aHau3a.

OT1o0OpaHHbI#l 00BbEM AENAT HA JBE paBHbIC YACTH M aHAIM3UPYIOT B
TOYHOM COOTBETCTBHM C MPONUCHI0 METOAUKH; MAKCUMallBHO BapbUpYH
yCJIOBHUS NMPOBEACHUA aHAIU3a, T. €. U3MEPEHUS NPOBOJAAT TUO0 B pa3HbIX
nadboparopuax, 1400 B OAHOH nabopaTopyH pa3HbIMH HCMNOJIHHUTEASMH
WX ONHHUM MCMOJHUTENIEM, HO B pa3HOe BpeMs. Pe3ynpTaThl KOHTPOSA
[IPU3HAIOTCS YAOBNETBOPUTENLHBIMHU, ECJIN BBIIOIHACTCS YCIOBUE:

| X1 ~X2|£0,01- X - D, Tae (b.1)

_ ) 3

X, — pe3ynbTar aHanu3a paboueit npobe1, Mr/am ;
X, — pe3ynbTaT aHajM3a 3TOi Xe npobbl, NMOJy4YeHHBIH APYTrHM
aHAIUTHKOM C MCIIOJIb30BAHHEM APYroro Habopa MepHoi Nocyasl U JApY-

[HX MApTHif PeaKTHBOB, MI/IM ;

- 3
X —cpendee apuPMeTHUYECKOE X, U X ,, MI/IM »

D -~ HOpMaruB KOHTpPOJSA BOCIPOU3IBOAMMOCTH HU3MEPEHHH
(tabn. b.1), %.

3Ha4yeHUue D BHIOUPAIOT AJi% CpeaHero apupMeTHIeckoro X .

[Ipy npeBbILCHMH HOPMAaTHBA KOHTPOJA TOMPEIHOCTH BOCIPOHU3-
BOAMMOCTH MPOLEAYPY KOHTPOJsA MOBTOPAIOT. IIpy NOBTOPHOM NpeBbI-
[lIEeHHH YKa3aHHOrO HOPMATHUBA BBIACHAKOT MPUYMHBI, IPUBOAINME K He-
YJIOBJIETBOPUTEIbHBIM pe3y/ibTaTaM KOHTPOJIA, ¥ YCTPAHAIOT HX.
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Tabnuua bB.1

HopMaTHBBI KOHTPOJI CXOAHMOCTH H BOCIIPOH3BOAMMOCTH
IJIA NoBepuTenbLHoil BepoaTHocTH P = 0,95

: HopmaTuBel KOHTPOJIA
Jlnana3oH H3MepeHHi, MI/IM CXOAMMOCTH | BOCIPOHM3BOJHMOCTH

D(m=2),%
Antomunuii
oT 0,01 go 0,05 BKMOYUTENBHO 42 55
cebitie 0,05 no 0,2 BKJIHOUUTENBHO 20 N 35
cbiie 0,2 10 5,0 BIIFOYHUTEIBHO 15
- Hunx T
ot 0,005 no 0,1 BKIKOYUTENBHO 28 | 34
cBhiite 0,1 10 2,0 BKIKUYHATENBHO 14 20
hed 5o —
ot 0,05 no 0,1 BKIHOUYUTENBHO 35 60
cBeite 0,1 10 0.5 BKIIQUHTENBHO 20 40
cBbite 0,5 10 2,5 BKIOYHTEIBHO 10 ' 20
cBhilie 2,5 10 5,0 BKIIIOUUTENIBHO 5 12
R Meow
ot 0,005 1o 0,01 BKItOUHTENBHO 25 60

cabine 0,01 00,1 BRmosmrenio

Kenezo obwee

oT 0,05 no 1,0 BKNIOUYHUTENBHO 18 B 25

ceeiie 1,0 10 5,0 BKITIOUHTENEBHO 14 ' 20
Humpum

oT 0,005 50 0,01 BKIIOYHUTENBHO 25 50

coiiie 0,01 no 0,05 BKAKYHTEIBHO 15 25

csbiue 0,05 go 1,0 BKMOYHUTENLHO 12 20

cBhilie 1,0 10 5,0 BKITIIOUHUTESNBHO 7 14
@mopua__—_ o

el ey

W

ot 0,1 mo 0,5 BKIKOUUTENEHO

cebiae 0.5 10 1,0 BKIIOUHTENLHO 12 17

cBbitie 1,0 10 2,5 BKIIOUMTENBHO 8 11
Denonvr |

ot 0,0005 1o 0,001 BKJIIOUHTENBHO 50 80

cebie 0,001 no 0,005 BrIIOYHTENBHO 35 55

cebiiue 0,005 no 0,02 BKIIOYHUTEJILHO 34
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MpoponxeHue Tabnuib b.1

HopMaTHUBbl KOHTPOJIA

. 3
Jluana3oH U3MEpeHHH, MI/aM CXOAHMMOCTH | BOCIIPOM3BOAUMOCTH
d{(n=2), % D(m=2),%

cebiile 0,02 mo 25,0 BKIIOUHTENBHO

Corimie 0,02 70 250 mowowmremno | 10 | 14

ot 0,005 1o 0,1 BKAIHOUYKTEIABLHO
caeitie 0,1 7o 2,0 BKTIOUHTENBHO

—] NI
] GO
bo| LI
HI

AlIAB

o

ot 0,025 mo 0,1 BKTIOUYHUTENEHO
cebitie 0,1 no 1,0 BKIIIOYHTENBHO

cBeilie 1,0 no 2,0 BKIMOYHUTENIBHO
Dopmanvoezud

LN

hi
| W

o1 0,02 no 0,5 BKITIOYHTENBLHO

W
I
2
I

2. KOHTPO/b NOTPeUIHOCTH H3MEpPEeHHH

IlepyoAMYHOCTE KOHTPOJIA MNOrPelIHOCTH H3MEPEHUM 3aBHUCUT OT
KOIM4YecTBa padoynuX U3MEPEHUHN 3a KOHTPOIUPYEMBbIH MEPHOA U ONpele-
JISETCA NJ1JaHaMU KOHTPOJS.

OO0pasuaMu U1 KOHTPOJs ABJAIOTCA NpPoObl NPUPOLHBIX U ITUTHE-
BbIX BOJA. OO0beM OTOOpaHHOM NpoObl A KOHTPOJA AOJKEH COOTBETCT-
BOBaTb YJIBOGHHOMY 00beMy, HEOOXOAMMOMY AJIA NMPOBENEHHA aHalIW3a
o METOAHUKE.

OTtobpaHHbIA 00bEM e/AT Ha [B€ paBHbi€ 4aCTH, MEPBYIO U3 KOTO-
pPbIX AHANU3UPYIOT B TOYHOM COOTBETCTBUM C MPONHCHIO METOAMKH H
[1OJIy4aioT pe3ynbTarT aHajau3a UCXOAHOU paboyeid mpobui — X, a BO BTO-
pYIO 4acTh AesaroT A0DaBKy onpenesisseMoro KOMIOHEHTa U aHAJIU3UpY-
IOT B TOYHOM COOTBETCTBUM C MPOMMCHI0 METOAMKH, MOJy4yas pe3y/ibTaT
aHanu3a paboueit npoObl ¢ no6aBkoi — X',

Pesynberathl ananu3a ucxogHod paboueit npobel ¥ paboueii npoObl ¢
100aBKOM NOJIYYarOT MO BO3MOXHOCTU B OJIMHAKOBBIX YCIOBHUSX, T. €. UX
[MoJiydyaeT OAMH aHAJIUTUK C UCNOJB30BAHMEM OAHOro Habopa MepHOMH
MOCYABbI, OJHOU MapTUU PEAKTUBOB U T. [.

BenuvuuHa gobaBku gomkHa coctasasath ot 50 10 150 % ot conep-
KAHUA aJIIOMHHUA B UCXOAHOH mpobe. Ecin coaepxanue alltOMHHUA B
UCXOLHOM npobe MEHblIE HMXKHEH IpaHUlbl AUalla30Ha W3MEPEeHHUH
(0,01 Mr/am’), To BenM4YKHHA H0GABKH NOKHA B 2—3 pa3a MpeBbILIATH
HIDKHIOK IpaHuly Auana3soHa U3MepeHUH.
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Bennuuny pobasku (C,, Mr/am’) pacCYMTHIBAIOT Mo dopMyne:

C, = Co Vo , TII€e (b.2)

V
Co — KOHUEHTpaL¥s ajlOMHHHUS B CTaHJApTHOM obpa3ue (aTTecTo-
BAHHOU CMECH), MCNOJIL30BAHHOM JIJ11 BHECEHUS 100aBKH, MI/AM;

Vo — 00BEM CTaHJAPTHOTrO oOpa3ua (ATTECTOBAHHOW CMECH), BHE-

3

CECHHOI0 B KayecTBe N00aBKHU, CM";
3
V — 00beM npobbl, CM -

O0beM no6aBkH He JOKEH nmpeBbliath S % obdbema npobel. Peiue-
HUE 00 YAOBNETBOPHTEIBHON MOrpeliHOCTH NPUHHUMAKOT MPU BHINOJIHE-
HHUH YCJIOBHA:

| X'~ X -C,|<K,,rne (b.3)

X — pe3ynbTar aHanusa pabodei npoosl, MI/IM;

X' — pesynbTaT aHanuza paboueii npoObl ¢ H00aBKOI AIIOMHUHHA,
MI/IM;

C, — 3Hayeuue 100aBKH AJIIOMHHUA, MF/,IIM3;

K, — HOpMaTHB KOHTPOJIA OTPELIHOCTH HW3MEPEHHIA, MI/IM".

Ilpn BHewiHeM koHTpone (P = 0,95) HOpMATHUB KOHTPONS BBIYMCIIA-

10T o popmyne:

K, =A% +A% , rhe (B.4)

Ay, Ay. — XapaKTepuCTHKA NMOrPeillHOCTH U3MEPEHUA MAacCOBOU KOH-
LIEHTpPaALMK allfOMUHHUA B UCXOAHOHN npobe U npode ¢ 1obaBkoM altoMu-

HHUA COOTBETCTBEHHO, MI/ M’

AX=O,01'6X'X; Aszo,Ol‘SX"X',FIIe (B'S)

Oy, Oy — XapaKTEPUCTHKA OTHOCUTENILHOM MOrPEeIHOCTH U3MEPEHHUS
MacCOBOI KOHUEHTpaLuH AIIOMHUHHMSA B HCXOAHOH Npobe M npobe ¢ ao-
OaBKOM aIfOMHMHUsA COOTBETCTBEHHO (Tadi1. 1), Y.

HopMaTuB KOHTPO/A MOrpeliHOCTH NPH BHYTPUIA0OpaTOPHOM KOH-
TpoJie (£ = 0,90) BeIUCASIOT N0 hopMYIJie:

K, =084-A%, + A% (B.6)

[Ipy npeBbllIeHHHM HOPMATHBA KOHTPOJA MOTPELIHOCTH MPOLEAYPY
KOHTPOJIA NOBTOPsOT. [Ip MOBTOpHOM MNpeBBILIEHUU yKAa3aHHOIO HOP-
MaTWBa BBIACHAIOT TIPUYMHBI, MPUBOASUIME K HEYAOBJIETBOPUTEIBHBIM
pe3yJbTaTaM KOHTPOJIS, U YCTPAHSIOT HX.




