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1 HABHAYEHUE N OBNACTb NPUMEHEHUA

Hactoswmn gokymeHT (MY 08-47/354) npepgHa3HayeH Anst USMepeHun
MacCOBOWM KOHLEHTPALWN COEAUHEHWIA MapraHLua B BO3Alyxe paboyei 30HbI 1
ycTaHaBnmBaeT POTOMETPUYECKUIA METOA U3MEPEHWI B AUanasoHe KOHLEHTpaLmii

ot 0,1 8o 2 mrim>.
2 HOPMATUBHbIE CCbINKA

B HacTosILLEeN METOAUKE N3MEPEHUIA UCTONb30BaHbLI HOPMATUBHbIE CCbINTKW Ha
cnegylowme cTaHaapThbL:

FOCT 12.1.004 —91 Cucrema craHpaptoB 6GesonacHoctn Tpyaa. [loxapHas
6eaonacHocTb. Obwme TpeboBaHus

FOCT 12.1.005-88 Cwucrema craHgaptoB 6esonacHoctv Tpyaa. Ob6uwwme
caHuTapHo-rurneHnyeckne TpebosanHns k Bo3ayxy paboyen 30HbI

rocT 12.1.019-79 Cucrema cTaHaapToB 6e3onacHoOCTH Tpyaa.
OnekTtpobeaonacHoctb. O6Lme TpeboBaHMA N HOMEHKNaTypa BUZ0B 3aLLyThI

FOCT 12.4.009 — 83 lNoxapHas TexHMKa Ans 3awuTbl 06bekToB. OCHOBHLIE BUAbI.
PaameLlueHne n obcnyxmsaHue

OCT 435 — 77 PeaxktuBel. MapraHel (ll) cepHokMcnbI 5-BOAHBIA. TexHu4eckue
ycrnosusi

FOCT 1277 — 75 PeaktuBbl. Cepebpo asoTHokucnoe. TexHu4eckue ycnosums

FOCT 1770—74 Tlocyna MepHasa nabopartopHas creknsHHasa. LunuHapel,
MEH3YpKH, konbbl, Npobupkn. OBLMe TeXHUYECKUE YCNOBUS.

FOCT 4204 — 77 PeaktuBbl. Kucnora cepHas. TexHudeckue ycnosus

FOCT 4212 — 76 Peaktuebl. MeToabl MPUMroTOBNEHWA pacTBopoB AN
KONOPUMETPUYECKOrO N HE(PENOMETPUIECKOro aHanuaa

FOCT 6552 — 80 Kucnota opTtodoccopHas. TexHuyeckme ycrnosus.

rOCT 6709 — 72 Bopa auctunnupoBaHHas

FOCT 14262 — 78 Kucnota cepHasi ocoboi umcToTbl. TexHu4eckue ycnosus

FOCT 20478 — 75 PeakTuBbl. AMMOHUIA HAACEPHOKUCTIbIN. TexHUYecKne ycrnosus

FOCT 20903 — 75 KioBeTbl NpsiMOYrosibHbIE KBapLEBbIE ANA CnekTpodoToMeTpoB
OcHoBHble pa3mepsbl. TexHuyeckue TpeboBaHusA

FOCT 22180 — 76 PeaktuBbl. Kucnora wjasenesas. TexHU4ECKUE yCnoBus

FOCT 24104 — 2001 Becbl nabopatopHbie. ObLme TexHu4eckue Tpebopanms™

*) B P® peiicteyeT FTOCT P 53228-2008 Bech HeaBTOMaTM4eckoro AencTeun. Hacrs 1.

MeTpOnOrMYECcKMe 1 TEXHUYECKUE TPEGOoBaHUs



FOCT 25336 — 82 lNocyaa 1 obopyaosaHue naboparopHble CTEKMNsIHHbIE. TUMbl,

OCHOBHbIE napameTpbl. Pa3mepsl
FOCT 27025 — 86 PeakTumBbl. ObLpe ykazaHNA No NPOBEAEHUIO UCTbITaHWIA

FOCT 29227 — 91 (UCO 835-1-81) Nocyaa naboparopHasa creknsHHasA. [uneTtkn

rpapgyvpoBaHHbie. Yactb 1. O6wue TpeboBaHmns

MpumeyaHu e - lpu ucnonb3oeaHuu Hacmoawel MemoOuKu YerecoobpasHo nposepumb
delicmeue ccbinoyHbix cmaHdapmoe Ha meppumopuu P® (PK) no coomeemcmeyiowemMy ykasamernio
cmaHOapmos, cocmaeneHHoMy Ha 1 sHeapss mekyweeo 200a, U N0 CcoOMeemcmesyiouuM
UHPOPMAYUOHHBIM yKa3amensM, onybnukoeaHHbiM 6 mekywiem 200y. Ecru ccbuioyHbill OOKyMeHm
3aMeHeH (U3MEHEH), mo npu fofib308aHUU HacmMOAWUMU MemoOUYECKUMU yKa3aHusMu, criedyem
PyKoeoOCcmeoeamsCsi  3aMEHEHHbIM (U3MEHEHHbIM) cmaHlapmom. Ecnu  cobinoyHblli  GOKymeHm
ommeHeH 6e3 3aMeHbl, MO T0JI0XeHUe, 8 KOIMOPOM 0aHa CCbiIKa Ha Hez20, NPUMEHAeMCS 8 Yacmu, He

3ampaaueaiowieli 3my CCbiKy.
3 TEPMUHBI U ONPEAENEHUA

B HacroAwein MeTtoauke MNpUMEHEHbI TEPMUHbI W ONpeaeneHust o
roCT 12.1.005.

4 NPUNUCAHHBIE XAPAKTEPUCTUKU NOIrPELUHOCTU METOAUKU

MeToauka nsMepeH1in MaccOBOWM KOHLIEHTPaLMK COeAMHEHUI MapraHLa B
BO3gyxe pabouyeli 30HbI 0becrneunBaeT Nony4eHUe pesynbTaTtoB C NOrpeLLHOCTbLIO, He

MpeBbILLAIOLLIEN 3HAYEHUIA, NPUBEAEHHBIX B Tabnuue 1.

Tabnuya 1 — OTHoOCUTENbHbLIE 3HAYEHWUS MPUNUCAHHBIX XapaKTEPUCTUK Cry4anHOW
(nokasatenu BHyTpunabopaTopHOA NPELM3NOHHOCTU W MOBTOPSIEMOCTU) U obLen
(nokasartenb TOYHOCTH) NOrpeLIHOCTU MeToankM npu P = 0,95

HdvanasoH Mokasarenu npeLm3MoHHOCTH
uamepeHui, Mmrim’

I'IOBTOpFIeMOCTb BHy‘rpwnaGopaTopHa;l TOYHOCTb
(cranpaptHoe NPEeLNU3NOHHOCTb (rpaHuLb!
OTKNnoHeHue (cTaHAaapTHOE OTKNOHeHMe| OTHOCUTENBHON
MoOBTOPSIEMOCTH), BHyTpUnaGopartopHoii | MOTPeLHocTM),
or, % NPeLM3uoHHOCTH), +05, %
ORn, %
OT1 0,1 po 0,5 Bknou. 10 14 35
Cs. 0,5 no 2,0 Bkritou. 5 9 25




5 TPEBOBAHUS BE3OMACHOCTU U OXPAHbI OKPY)XAIOLLEW CPEQBI

Mpw BeINONHEHUM nsmepeHu cobnoaaloT cnegytowme TpeboBaHns:

5.1 Mpu BbINONHEHMN W3MEPEHUI HeobBxoaumo cobniopate npasBuna TEXHWKW
DOesonacHOCTM, yCTaHOBMEHHble npyv paboTe C  TOKCMYHbIMK, eJKUMKM U
nerkoBocnnamMeHsowmmncs Bewecrsamm no FOCT 12.1.005.

5.2 MNomelyeHne nabopatopun AOITKHO COOTBETCTBOBATL TpeboBaHUAM MoXapHOM
BesonacHocty no FOCT 12.1.004.

5.3 JlabopaTtopus gormkHa MMeTb cpeacTaa noxapotywenusa no FTOCT 12.4.009.

54Tlpn pabore ¢ osnekTponpubopammn HeobxogMmo cobmiogarte npaevna

anekTpobesonacHocTu B cooteetcteum ¢ FOCT 12.1.019
6 TPEBOBAHUA K KBAITUPUKALIUN ONMEPATOPA

K BbIMONHEHWIO naMepeHun 1 (1) obpaboTke Mx pesynbTaToB AOMYyCKAOTCA
creymanucTbl, MMerWme onbiT paboTbl B XMMMYECKon naboparopuuv, Briagerome
TEXHUKON (DOTOMETPUYECKOrO aHanusa, OCBOMBLUME METOAUKY W3MEPEHWUA W
MonyyvBLUME YAOBMNETBOPUTENbHBLIE pPe3ynbTaThl ONepaTUBHOMO KOHTPOMS Mpouenypbl

V3MepeHUiA.
7 YCNOBWUA U3MEPEHWUA

Mpy npuroToBnEHUM pacTBOPOB M MOArOTOBKM Mpo® K aHanmsy cobrogaioT
cnefymoLne BHELLUHUE YCIIOBUS:

. TemnepaTtypa okpyxarowen cpegbl (15 — 30) °C;

. OTHOCUTENbHAs BNaXXHOCTb Bo3ayxa He 6onee 80% npm 25 °C;

BbINonHeEHWE n3MepeHUiA NMPOBOAST B YCIOBUSIX, PEKOMEHAYEMBIX B PYKOBOACTBE

Mo aKcnnyaTauum K npuéopy.

8 CPEACTBA W3MEPEHWW, BCMOMOrATENbLHOE OBOPYAOBAHME,
NOCYAA, MATEPUATNDbI U PEAKTUBDI

8.1 CpepncrTBa usmepeHum

KoHueHTpauuoHHein dooTokonopumetp (KOK)
Wnv cnekTpogoTOMETP,

No3BONAOLME U3MEPSATL ONTUYECKYHO NMOTHOCTb NPU A = 545 HM
KioBeTbl ¢ anvHoM ontnyeckoro nytu 10 mm
Becbl nabopaTtopHble aHanUTUYeCKMe ¢ LIEHON AeneHus

He Gonee 0,1 Mr FOCT 24104



Jlo3aTopbl MMNETOYHbIE C AUCKPETHOCTLIO

ycTaHoBku o3 0,01-1,0 cm® [1]

Cpencrea usMepeHvi ansi onpeaeneHnsi MUKpOKNMMaTu4ecknx yCnoeum
(Temnepartypa, AaBneHue Bo BpeMsl 0T6opa) C TEXHUHECKUMU XapaKTepUCTUKamMm
B cootBetcTBuM ¢ FOCT 12.1.005

Acnupartop, o6ecneunsatomii oToop Npob Bo3ayxa C ykasaHHbIMU B AAHHOW
MEeToAuKe napameTpamu, Hanpumep, MY-43 [2]

TepmomeTp noboro Tuna ans aMepeHnin TeMnepaTypbl BOAbI

Munetkn BmectmocTbio 1,0; 2,0;
5,0; 10,0 cM® 2 knacca TouHOCTH roCT 29227

Kon6bl mepHble BMecTuMocTbio 25, 50, 100, 200 1 1000 om®

2 Knacca TOMHOCTH rOCT 1770

LunvHapbl MepHble roCT 1770
8.2 N'ocypapcTBeHHble cTaHAapTHbIe obpa3subl

Mpy BbLINONHEHUN W3MEPEHUA WCMOSb3YIOT TFOCYAAPCTBEHHbIE CTaHAApPTHbIe

obpasupl cocrtaBa pacTBopa MOHOB MapraHua CO CriefylowMMU  METPOSIOMMYECKUMI

XapaKTepUCTUKaMU:
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o ATTEecToBaHHOE 3Ha4eHue 0,95-1,05
(MHTepBan aTTeCTOBaHHbLIX 3HAYEHUIA), mricm®

. paHnLpbl 3HAYEHUIA OTHOCUTENBHOW NorpeLuHocTy, %

npu P=0,95 +1,0

8.3 BcnoMorarenbHble YCTPOUCTBA

MatpoHbl aAns unsTPoB

OunbTpbl APA-XI1-20, AGA-XA -20

BaHs necouHasa nabopatopHas

MydenbHas neub

UNn aneKTporeyb CoNpoTUBIEHUs kamepHas naboparopHas,
obecneumBaroLas nogaepxaHue temnepartypbl 500 °C

¢ Hambonbluen norpeluHocThio + 10 °C

LeHtpudyra naboparopHas ntoboro tTuna

LLvnupsl TUrenbHble

Turnn dapdoposbie

MpoBUpKM KONMOPUMETPUYECKUE MITOCKOAOHHbIE U3 GECLIBETHOMO CTEKNA, BLICOTa

150 MM, BHYTpeHHUIA auameTp 15 MM



CTakaHbl XMMYeckue TEPMOCTOMKME FOCT 25336

CMeHHble HaKOHEeYHUKK K go3aTtopam Ha 0,01-10,0 cm®

MpumevyaHus

1 [onyckaemcs ucrnionb3oeaHue Opyaux cpedcme uamepeHull ymeepxOeHHbIX
murios, obecrneyusaruux UMeEPEHUSsI C YCIMaHOoB8IeHHOU MOYHOCMbIO.

2 [onyckaemcst ucnonb3oeaHue Opyzoeo obopydosaHus,  mMamepuanos Uu
PeaKkmusos ¢ MemporioeUYECKUMU U MEXHUYECKUMU XapaKmepucmuKkaMu He Xyxe

YKa3aHHbIX.

8.4 PeakTtuBsbl

MapraHeL, CepHOKUCTbIA 5-BOAHbI rOCT 435
Kucnota cepHas oc. u. [OCT 14262
NN KUCROTa cepHas X.u. FOCT 4204
Kucnota waeenesas x.u. rOCT 22180
Kucnota optodocdopHas FOCT 6552
Cepebpo a3oTHOKUCNOE, X.Y. rocT 1277
AMMOHUI HagcepHOKUCTBIN (Mepcynbdar), u.4.a rOCT 20478
Boga guctunnmposaHHas FOCT 6709
9 METO/{ U3MEPEHH I

MeTog oOCHOBaH Ha OKWUCMIEHWW WOHOB MapraHua AMnr™  nepcynbdarom
aMMOHUS B KWCIOW cpefe B NPWUCYTCTBUM KaTammsatopa A0 WOHOB Mn(O, w
rnocrnegyroeM OOTOMETPUPOBAHUN OKPALLEHHOrO B  ManMHOBO-KpacHbIA  LiBeT
pacTeopa. B kauecTBe kaTanusaTopa UCnonb3ytoT HUTpaT cepebpa.

OnpegeneHnto  MewaeT xeneso. [ns ycTpaHeHWs BAWAHWS xenesa B
aHanuanpyemyto npoby [o6aBnsaoT OPTOPOCHOPHYH KUCHOTY.

WNHTEHCUBHOCTL  OKpacky, MPOMOpUMOHAnbHYH0 MAacCOBOW  KOHLUEHTpaumn
MapraHua, namepsitoT Npu AnNvHe BONHbI 545 Hm.

YyBCTBUTENBHOCTL OnpeaeneHsa MapraHua coctaenset 1,0 Mkr B npoGe.

10 NOArOTOBKA K BbINOMHEHWIO U3MEPEHWUIA

Mepesn BbINOAHEHNEM I/I3MepeHMIh AOMKHbI ObITb npoBeAeHbI cnejyume pa60TbIZ
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nogrotoeBka nabopaTopHOM NOCyAbl, NPUrOTOBMEHWE pPacTBOPOB, YCTaHOBNEHVe
rpafyMpOBOMHON XapaKkTepucTMkK, oTGop npob Bo3dyxa M MOAroToBka OTOOpaHHom
npoBebl.

10.1 OT6op U xpaHeHue Npod

Bo3gyx acnupupytoT Yepes aHanuTudeckne aspososbHele duneTpel AGA-XI nnm
APA-XA co ckopocTbio oT 10 Ao 20 aM3/MuH. OLHOBPEMEHHO MPOBOAST OTBOP ABYX
napannesnbHbix Npob, MOAKMYEeHHbIX K ofHoMy acnuparopy. OTobpaHHeie npobbi
TPaHCNOPTUPYIOT B MONMU3TUNEHOBbLIX NAKETax, B nabopaTopum XpaHAT B SKCUKaToOpe.
Cpok xpaHeHusi Npo6 B repMeTUYHOW YMakoBKe He orpaHuvdeH. [Ans onpeaenexvs
0,1 mr/m® mMapraHua Heobxogumo otobpats 200 am® BO3Ayxa.

10.2 NoaroroBka naboparopHon nocynbl

HoByto nabopaTopHylo CTEKNsIHHYHO MOCyAy, NUNETKU MNPOMbIBAOT XPOMOBOW
CMECBbI0 U MHOIOKpaTHO AUCTUIIMPOBaHHOW BOAOW. Paboune noBepxHOCTU KIOBET
npombiBaloT B cootBeTcTBMM € P3 Ha dotokonopumetp. Papdoposbie TUMMK

NPOMBbIBaOT XPOMOBOIA CMECHIO M MHOTOKPaTHO AUCTUNNNPOBaHHON BOAOWN.
10.3 NpuroToBneHue pacTBOpoB

10.3.1 PacTBOp CepHO KUCIOTbI KOHUEeHTpauun 5 % (no o6nbemy)
B MepHyto konBy BmecTUMOCTb0 1000 cM® ¢ HeBGONMbLMM KONMUECTBOM

AVCTUNNMPOBAHHOK BOAbI BHOCAT 50 cm®

KOHLIEHTPUPOBAHHOW CEPHOW KWUCMOThI
(nnoTHocTb 1,84), paroT OCTbITE A0 KOMHATHOW TemnepaTtypbl U AOBOASAT A0 METKU
ANCTUNNNPOBAHHON BOAOM.

PacTBop ycTOMYMB, COXPaHAIOT B CKMSIHKE C MIOTHO 3akpbliBatoLencst NpobKo.

10.3.2 PacTBOp WaBeneBomn KNCNoOTbl C MaccoBon ponen 8 %

Haeecky (2 + 0,1) r LwaBeneBol KUCMOTbl pPacTBOPSOT B MePHOW Konbe
BMECTUMOCTBIO 25 cM® B HeBOMbLUOM  KONMYEecTBe OVCTUNIIMPOBAHHOW BOAbI,
TWaTenbHO MNepemMeLuVBaloT A0 MOMHOIO PacTBOPEHMs Conv U foBoaaT obbem Ao
METKM LUCTUNNNPOBAHHOW BOAOW. PacTBop fOmKeH ObITb CBEXENPUrOTOBNEHHBIM.

10.3.3 Cmechb kucnot

B nabopartopHbli TEPMOCTOMKUA CTakaH BMecTuMmocTbio 100 cm®  BHOCST
MEpHbIM LMAMHAPOM 10 cM® KOHLIEHTPVUPOBAHHOI CepHOI KMCNOoTI 1 10 cm® pacTeopa
LlaBeneBon  KMCMOTbl  KOHUeHTpauun 80 ripm®.  PactBop JomkeH  Bbimb

CBEXEeNnpPUroToBNeHHbIM.
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10.3.4 OcHOBHOW pacTBop, coaepxkawmi 100 mr/am® MOHOB MapraHua (+2)
FOTOBST M3 TrOCyAapCTBEHHOro cTaHAapTHoro obpasua cocTaBa pacTBopa WOHOB
MapraHLa (+2) ¢ aTTecToBaHHOW KOHLeHTpaLmeit 1,0 Mricm®:

B MEpHylo konby BMmecTUMocTblo 25,0 cm® BHocsT 2,5 oM pacteopa CO 1
L0BOAST 00beM [0 METKN pacTBOPOM CEpPHOWM KUCMOTbl C KOHUEeHTpaumen 5 %. Cpok
XpaHeHus pacTteopa 3 mecsua.

PekomeHayeTCsl MCMonb3oBaTb WHCTPYKLMIO MO MPUMEHEHWUIO FOCYAAPCTBEHHbIX
cTaHgapTHeIX 06pasLos.

Mpw otcyTeTum TCO OCHOBHOM PaCTBOP rOTOBAT U3 MapraHua CepPHOKNCIIOro:;

HaBecky (0,0439 * 0,0002) r mapraHua cepHokucnoro MnSO, -5H,0 pacTBOpstoT

B MEPHOI1 konBe BMECTUMOCTbIO 100 cM® 1 [4OBOAST [O METKM PacTBOPOM CEpHOM
kmernoTel 5 %. 1 cm® pactBopa cogepxut 0,1 Mr mapraHua (+2). Cpok xpaHeHWs
pacteopa 3 mecsua.

OTHocuTenbHasA NorpeLlHOCTb NPUIOTOBMEHUS JaHHbIX PaCTBOPOB HE MpeBbIllaeT
3 % oTH.

10.3.5 Pa6ouuin pacTtBop, coaepxawmit 10 mrigm® MmapraHua

B mepHyto konby BMeCTMMOCTbIO 25 cm® BHocsT 2,5 cM® ocHoBHoro pacteopa
KoHUeHTpauun 100 mr/om® 1 [oBOAAT OBGbEM 40 METKM pacTBOpPOM CEPHOWM KUCMOTbI.
Cpok xpaHeHus pacteopa 30 gHe.

10.3.6 PacTBOp cepebpa asoTHokuUcOro ¢ MaccoBon goneu 2 %

Haeecky (0,5 £ 0,1) r cepebpa asoTHOKUCNOrO PacTBOPSIOT B MepHOW konbe

BMECTUMOCTBIO 25 cM°

M [OBOASAT A0 METKU AuUCTunnuposaHHoW Bogon. Cpok
XpaHeHus 3 MecdLa, pacTBOp XPaHAT B TEMHON MNOTHO 3aKPbITON MOCYAe.

10.3.7 PacTtBOop amMMOHMsi HaACepPHOKUCHNOro (nepcynbdgara amMmmoHusi) C
maccoBow gonen 10 %

Haeecky (2,5 + 0,1) r aMMOHWA HAACEPHOKNCIIOrO pacTBOPSAOT B MEPHOM Konbe
BMECTUMOCTbIO 25 cM® 1 [OBOAAT A0 METKU AUCTUNNMPOBaHHOW Bopon. Pacteop
JOIKEH ObITb CBEXEMNPUIOTOBMEHHbIM.

10.4 YctaHoBrneHue rpaayMpoBOYHON XapaKTepPUCTUKUN

MoproToBKy boTOKONOpUMETpPa wnuM  cnekTpodoToMeTpa nposoaAtr B
COOTBETCTBUM C PYKOBOACTBOM MO 3KCnnyataummn npubopa.

B BocemHapuatb npobupok (Mo 3 npobupkn AnNA Kax[oro rpagyvpoBOYHOrO
pacTeopa) MEPHOW MUMETKON UMM C NOMOLLBIO Ao3aTopa BHOCAT pabounii pacteop,
conepxalumii 10 Mr/am® MapraHua U pacTBop CepHON KUCMOTbI KOHLiEHTpaLmn 5 % B

COOTBETCTBUM C peKoMeHAaUMAMKN Tabnnup! 2.
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Tabnuua 2 — PacTeopb! 4NS YCTAHOBNEHUS rpagynpoBOYHON XapaKTepUCTUKM

Ne O6bem pabovero Pacteop cepHomn Copepxanve

rpagyvpoBOYHOrO | pacTBopa MapraHua KWUCTOTBI, cM> MapraHua, MKr
pacTsopa (10 mr/gm®) , em®

1 0 5,0 0

2 0,1 49 1,0

3 0,3 47 3,0

4 0,5 4,5 5,0

5 0,7 43 7,0

6 1,0 4,0 10,0

Mony4atoT LwKany rpagyvpoBOYHbIX PACTBOPOB, COOTBETCTBYHOLLMX COLEPKaHMIO
mapraHua, npueegeHHoMy B Tabnuue 2. Wkana pacTBopoB MOXET GbiTb JOMOMHEHa
WNM M3MEeHeHa B COOTBETCTBUM C AMANasoHOM OMpeAeriieMblX KOHLUEHTpauui B

nccrnegyemoix npobax. PactBopel yCTOMUMBEI B TEYEHNE 2-X YacoB.

B kaxpgyro npobupky npunusarot no 0,2 om® pacTBopa asoTHOKUCNOro cepebpa 1
1,0 cm® pacTBopa nepcynbhara aMMoHVs. PacTBopb! BaBaNTLIBAIOT U MOrPYXatoT Ha
5 MUHYT B nabopaTtopHbI CTakaH ¢ NpeaBapuTernbHO HarpeTon sogon ao 80 °C. 3atem
pacTBOpbl OXN&EKAAT [0 KOMHATHOW TemrepaTypbl U W3MEPSOT  ONTUYECKYHO
MAOTHOCTb KaXAOoro rpajyMpOoBOYHOIO pacTBopa B MOPSAKE BO3PacTaHUs Maccosoun
KOHLEHTPaLUMK MapraHua npy ANnHe BOMHbI 545 HM B KIOBETax C pacCTosHUEM MEXAY
rpaHsmMu 10 MM B CpaBHEHMM C XOnocTbiM pactsopom (pactsop Ne 1). lNposopsT
U3MEepeHUs Kaxgporo pacteopa. BblumcnsaioT cpeaHee apudmetmyeckoe nonyYeHHbIX
3HaYEHWI ONTUYECKON NNOTHOCTM B TPEX MpoBupKax U CTPOAT rpaayupoBOYHbIN rpaduk

B KOOpAMHATAX «ONTUYECKas MNOTHOCTb — COAEPXaHNe MapraHua, MKM.
10.5 KoHTponb cTabunbHOCTU rpaayMpoBOYHON XapakTepucTUKn

KoHTponb cTabunbHOCTM rpagyMpOBOYHON XapakKTePUCTUKU MPOBOAAT He pexe
OfHOro pasa B 3 Mecsila Unu npy CMeHe napTUM PeakTUBOB, UMM NOCNE PEMOHTa
npubopa. CpeacreaMy KOHTPONS SIBMSIOTCS BHOBb NPWUIrOTOBMNEHHbLIE FPagyvpOBOYHbIE
pacTBOpbl, MaccoBas KOHLUEHTpauus mapraHua B KOTOPbIX COOTBETCTBYET pasHbIM
TOYKaM AuanasoHa usMepeHun. Hanpumep, pacteopbl C cogepxaHvem mapraduya 1,0;
5,0 un 10,0 mkr. UamepsitoT onTU{eckyto MAOTHOCTE (MO ABa U3MEPEHUS AN KaXAO0N
TOYKM AManasoHa) N HaxoAsAT cpefHee apudMEeTUYECcKoe MoNyYeHHbIX 3Ha4YeHUn. Mpu
MOMOLLM MMEILLENCH PaayvpoBOYHON  XapaKTEPUCTUKM  HaxOAAT — coaepXaHue

MapraHua B oSpaaqe Ana KOHTponA. PaccuuTbiBaloT OTHOCUTENBHOE OTKMOHEHWE Mo

y
C usmep Cammec

dopmyne: = .100%.
2pad ~

ammec
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MpagyvMpoBOYHbIM  rpacuk cuATaeTcs  CTabunbHbIM, €CNM  OTHOCUTENbHOE
OTKMNOHEHWE CPefHEro pesynbTara U3MEepeHU OT UCTUHHOMO 3HAYEHWS! He MPeBbILLaeT

10 %. B npoTMBHOM Cryyae CTPOSIT HOBLIA rpafyypOBOYHbIN rpadouk.
10.6 NpeaBapuTensHasa NOAroToBka Npo6

OnHOBpPEMEHHO NMPOBOAAT NMOArOTOBKY ABYX MapannesnbHbix 0To6paHHbIX Npob n
XOnocTyto NpoBy (MCMONb3YT YCTLIA UINBTP TOW KE MapKW U3 YNaKoBKK. )

dunbTpbl ¢ 0TOOpPaHHOM MPOBOA M YUCTbIM (XONOCTOM) UMBLTP NEPEHOCAT B
MPOHYMEPOBaHHbIE TUIMW U MOMELLAIOT B XONOAHYI0 My(ernbHyo nevb, NOCTEeneHHo
noebiwasa Temnepatypy 4o 500 °C. TNocne nonHOro 030NneHUsi BbIHUMAKOT U3 Neyu,
OXNaKAAIOT 10 KOMHATHOW TemnepaTyphbl, K 30Me NPUIMBAaIoT 2 CM> CMECH KUCHOT 1
BbiNapMBaloT Ha necoyHoW OaHe pocyxa. [locne oxnaxaeHWs CyxoM OCTaTok
pacTBopsitoT B 20 cM° pacTeopa CepHOW KUCTOTbI KOHLIEHTPaLWMM 5 % 1 NepeHocAT
PacTBOP B NPOBUPKM, MOMELLIEHHbIE B LieHTpudyry. lMocne otcrameanmsi 5 cm® npobbi
NepPeHOCAT NUNETKON B KONOpUMETpUYeckue npodupku, npunusaiot 0,2 com® pacTteopa
asoTHokncnoro cepebpa n 1,0 cm?® pacTBopa nepcyrbgara aMMOHMS.

Ecnm B npobe npucytCTBYeT Kene3o, OAHOBPEMEHHO C pacTBopamm
a3oTHoKMCRoro cepebpa M nepcynbtata amMmoHus npubaenstor 1 cm®
opTohoCHOPHON KMCNOThLl. PacTBopbl B3GanTbIBAOT W MOMPY)KalOT Ha 5 MUHYT B
nabopaTopHbIi CTakaH C MpeABapUTEnbHO Harpetol Boaoi Ao 80 °C, aarem

OXMaXKAarT A0 KOMHATHOW TeMMepaTypb!.

11 BbIMONHEHUE U3MEPEHUA MACCOBOW KOHLIEHTPALIMN MAPTAHLA
B NMPOBE

11.1 PacTBop nepenuBaroT B KIOBETY C pacCTOsHUEM MexAay rpaHsmu 10 MM r
N3MEPSAIOT OMTUYECKYIO MNOTHOCTb aHanmampyemor npobbl M XonocTon npobbl  Npw
AnVHe BOmMHbl 545 HM B CpaBHEHNW C ANCTUNNNPOBaHHON BOLON.

11.2 BblMMCASIOT OMTUYECKYKD NMAOTHOCTb aHanmMsumpyemon npobbl C y4eTOM
XONOCTOW Npobbi.

11.3.5 AHanorMyHo npoBOASIT W3MEpeHUst Ans  BTOPOW  MapannensHOn
aHanuamMpyemom npobbi.

11.3.6 Tlo rpagyvpoBOYHOMY rpadunKy HaxoAAT COoAepxaHue MapraHua B
aHanuavpyemom pacrteope G, MKr.

KOHLIEHTpaLMIo CoeavHeHWIA MapraHLa B Mr/M° Bo3yxa B nepecyeTe Ha fBYOKUCh

mMapraHua X BbIMUCISIOT No hopmyne:
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_G-V,-158
V-V,

X

rae G — coaepxaHue mapraHua, HalgeHHOe No rpagyupoBOYHOMY rpaduky,
MKT,

V4 — 06LLmit 06beM npobbl, cMm;

V — 06beM anvkeoTbl NPoBbl, B3ATLIN ANs aHanM3a, CM°;

V20 — 06bem BO3yxa, B3STHIA ANIA aHanuaa, AM°, MPUBEAEHHDBIN K CTaHAAPTHBLIM
YCMoBUSM Mo hopMyIe:
_V,-(273+20)-P

(273+1)-10133°

4
20

roe P — 6apomeTpuyeckoe gaenexue, klla;
t — Temnepartypa Bo3gyxa Ha MmecTe otbopa npobbl.
1,58 — koadhULMEHT nepecHeTa MacCoOBOW KOHLEHTPaLMN MapraHua Ha ANOKCUE

mapradua (M, I M,,,)

12 BbIYUCNEHNE OKOHYATESIbHOIO PE3YNbTATA U3MEPEHUIA

121 3a pesynbTar usMepeHus X MPUHAMAIOT cpefHee apudMeTUYecKoe
3HayYeHVe ABYX pesynbTaroB U3MEPEHUA, NONyUYEeHHbIX B YCMNOBUSX NOBTOPSEMOCTU X7,
Xz (napannenbHbIX onpeaeneHnin), Ana KOTOpbIX BbINOMNHASTCH YCNOBUE:

|X]7X2|£O,Ol-r-%, )

rae r- npeaen NoBToOpsEMOCTH.

3HaueHusa npegena noBTOPSAEMOCTH NpMBEAEHbI B Tabnuvue 3.

12.2 Tpwn HesbInONHeHWn ycnosus (1) oTbupalroT ewe OfHy anvkeoTy
MOArOTOBMEHHOM MPOObl WM Mony4valT AOMOMHUTENBHO €lle OAWH  pesynbTar
naMepeHns. 3a pesynbTar WU3MEpPEeHWn NpUHUMAaKT cpepHee apudmeTudeckoe Tpex
pesynbLTatoB W3MEpPEHWW, MOIMyYEeHHbIX B YCMOBUSAX MOBTOPAEMOCTM, AN KOTOPbIX
BbIMOMHSETCS YCMNOBME:

X, X

|X 7Xmin| < Oa()l'CRo,Qs(S)' X 3 ) (2)

max

rae CR, 45(3) - KOUTUHECKUIA [ManasoH.

3HaueHuMsa KpUTUYECKOro AnanasoHa npueeseHsl B Tabnuue 3.
12.3 lpn HeBbLINONHEHWMM ycnoBuA (2) B KA4eCTBE OKOHYaTENbHOro pesynbrara

Msmepean?l NpyHUMaKoT MefunaHy Tpex pe3ynbTaTtoB I/I3MepeHI/IIZ, nony4vYeHHbIX B
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YCINOBUSIX MOBTOPSIEMOCTU (NapansenbHbIX onpeaeneHvi). [JononHUTensHo BbISIBMSIOT

M YCTPaHSIIOT NPUYMHBI, MPUBOASILLME K HEBLINONMHEHUIO ycrnosumsa (1).

Tabnuuya 3 — OTHocUTENbHBIE 3HAYEHUS NPEeAENoB NMOBTOPAEMOCTY AN ABYX
pe3ynbLTaToB €AUHWYHOIO aHanu3a u KpUTUYECKOW Pa3HOCTU ANSl TPEX Pe3ynbTaTos
aHanmsa, P = 0,95

HvanasoH Mpenen Kputnueckuin gnanasoH
KonueHTpau,Mﬁ, MF/M3 NOBTOPAEMOCTU (oTHOCMTENBHOE 3HAYEHUEe
(oTHOCUTENBHOE 3HAYEHUe A0NYyCcKaeMoro pacxoXxaeHus
ZAONYCKAeMOro PacxoXaeHns Mexay Mexay HauGonbLLUM U
ABYMSI pe3ynbTatamu U3MEpPEHWUH, HaUMEHLLIMM TPEX
NONy4YeHHbIMU B 0AHOM naboparopuu Pe3ynLTaToB HIMEPeHWn,
B YCINOBUSIX NOBTOPAEMOCTH), I, % NONy4eHHbIX B OAHOU

nabopaTtopuu B yCNoBuax
NMOBTOPSIEMOCTH), CR,o5(3),

%
Ot 0,1 no 0,5 Bkrnitou. 28 33

Ce. 0,5 no 2,0 Bknitou. 14 17

13 NPOBEPKA MNPUEMJIEMOCTU PE3YNIbTATOB W3MEPEHWUW,
MNONYYEHHbIX B YCnoBusx BHYTPUIIAGOPATOPHOW
NPELUM3NOHHOCTU

13.1 PacxoxpeHnve mexay pesynbtatamm U3MEePEHUN, MOMyYeHHbIMUA B YCITOBUAX
BHYTpunabopaTtopHON  MpeuusMoHHOCTH, He  JOIDKHO  NpeBbilaTb  npeaena
BHYTpunabopaTopHOi NPeL3noHHOCTH:

X 1+ X 2

‘}Zlf)?z go,m-R-T, 3)

rae X, u X, — pesynbTaTbl M3MEPEHUA MAacCOBON KOHUEHTpauMM MapraHua,
MOny4YeHHbIE B YCNOBWUAX BHYTpuUnabopatopHOW MPeLUsMOHHOCTM — CpepHue
apudmMeTndeckne AByX Ppe3ynbTatoB  U3MEPEHWM, TMOMYyYeHHbIX B  YCNOBUSAX
NOBTOPSAEMOCTH, AN KOTOPbIX BbiNONHAeTCA ycnosue (1).

13.2 Mpwu BbINONHEHUM ycroBus (3) NnpuemMnembl 06a pesynbtata usMepeHun, U B
KayecTBe OKOHYATENbHOrO0 MOXET ObITb UCMONbL30BaHO MX cpeaHee apudmMmeTudeckoe
3HaveHue. 3HadveHus npeaena BHyTpunabopaTtopHOM NPELM3NOHHOCTU NPUBEAEHbI B
Tabnuue 4.
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Tabnuya 4 — OTHocuTenbHoe 3HayeHWe npegena  BHyTpunabopaTopHon
npeumsmoHHoctu, P = 0,95

Mpepen
BHYTPUNatopaTopHO NPELM3NOHHOCTN
(OTHOCUTENbHOE 3HaYeHUEe A0NYCKAEMOro pacXoKaeHUa Mexay
ABYMSI pe3ynbTaramun U3MEPEHWIA, NONYYEHHbIMU B YCIIOBUSIX
BHYTPUabopaTopHON NPEeLn3NoOHHOCTH), R, %

[lnanasoH namepeHui, mriv>

Ot 0,1 o 0,5 Bkntou. 40

Cs. 0,5 no 2,0 Bknou. 25

14 OPOPMIIEHUE PE3YNIbTATOB U3SMEPEHUA
14.1 PesynbTar aHanmsa npeacraBnaioT B BUAE:

(X +A), mrimM®, P = 0,95,

rae X — pesynbTaT aHanuaa, MOMyYeHHbI B COOTBETCTBMM C HACTOSLLWM
L OKYMEHTOM;

+A — abconTHOE 3HauYeHWe nokasarens TOYHOCTN METOAMKN.

3HaueHne A paccuuTbiBaloT no dopmyne:

A=0,01-(£5)- X, mMrim’, 4)

roe +5 — OTHOCUTENbHOE 3HayeHWe nokasatens TOYHOCTM  METOAMKM,
npveeaeHHoe B Tabnuue 1.

14.2 PesynbTaT aHanusa B JOKYMeHTax, BbliaBaemMbix naboparopuen, 4onycTumo
npeacTaBnsTh B BUAE:

(X £A,), MriM®
roe tA, abconoTHoe 3HaYeHVWe XapakTepUCTUKM MOrpeLlHoCTU pesynbTaTos

WM3MEPEHUA, YCTaAHOBNEHHOE MpW peanu3auMnm MeToauMkm B nabopartopun w
obecnevnBaemoe KOHTPONeEM CTabunbHOCTM PE3yNbTaTOB M3MEPEHUNA.
lpumevyaHue — Xapakmepucmuka roepewHoCmuU (nokasamerns movYHoCmu
pes3ynbmamos aHanusa) A, moxem 6bimb yCmaHO8/IeHa Ha OCHOBE 8bIPaXEHUS:
A, =084-A, ma/om® (5)
C nocnedyrwum ymoyHeHueM o Mepe HaKonneHus uHgopmMayuu e npoyecce
KOHMPO/IA cmabunibHOCMU pe3ysibmamoe aHanusa.

14.3 NMpw npeacTaBneHMn pesysbTaToB aHanM3a yKasbisatoT:

- KONWYECTBO pe3ynbTaToB EAVMHWUYHLIX OMPEAENeHWI, WCNOMb30BaHHbIX Ans
pacyéTa pesynbTaToB aHanmsa;

- cnocob onpeneneHust pesynbTata aHanuaa: cpegHee apudmeTUyeckoe
3Ha4YeHMe NN MegmaHa pesynbTaToB e4MHUYHOIO aHanmaa.
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15 NMPOLEOYPbI OBECMNEYEHUA AOCTOBEPHOCTU MU3MEPEHWUA

OGecneyeHne AOCTOBEPHOCTM M3MEPEHWI B Npeaenax nabopaTtopun opraHnayroT
W NPOBOAAT MyTEM MPOBEAEHUS OMNepaTUBHOrO KOHTPOSS MPOLeaypbl U3MEpeHWn 1
KOHTPOMSA CTabUNbHOCTU peaynbTaToB namepeHuii B cooteetctaum ¢ FTOCT UCO 5725-
6 v PMI 76.

MeproanNYHOCTL MOMYYEHWUsI Pe3yNbTaTOB KOHTPOIbHLIX MPoLesyp M dopMbl UX
pericTpaumMmn NpUBOLAT B AOKYMEHTax nadopartopuu, yCTaHasnvBatoLmx MOPSAOK W
copepxaHve paboT no opraHW3aLMM METOAOB KOHTPONS CTabUnbHOCTW pe3ynbTaToB

N3MepeHu B npeaenax nabopatopun.
15.1 OnepaTBHbIN KOHTPOIb NpoLeaypbl U3MEePEHUN

15.1.1 OnepaTuBHbIA KOHTPOMb MPOLEAYPL! M3MEPEHWA MPOBOAWT WCTOMHUTENb
N3MEPEHUA C Lienbio NPOBEPKM FOTOBHOCTM nabopatopun K NMPOBEAEHUIO U3MEPEHUA
pabounx npo6 wnM onepaTMBHOW OLEHKM KavecTBa pe3ynbTaToB WM3MEPEHUHN,
MOMNyYeHHbIX COBMECTHO C pe3sy/lbTaTOM KOHTPOMbHOrO M3MepeHus. OnepatvBHbiv
KOHTPOMb MPOBOAAT B CNEAYHOLLUMX CryYasnx:

— NPV BHEAPEHUN METOAUKY;

— Npu NOSIBNEHWN AKTOPOB, KOTOPbIE MOrYT MOBAMSATL Ha CTabunbHOCTb
pesynbTaTtoB WM3MEPEeHU (CMEeHa pPeakTWBOB, WCMONb30BaHWE CPEeACTB U3MEpPEeHU
nocne peMoHTa u T.4.);

— MpW MonyyYeHWM ABYX M3 TPEX MOCNefoBaTeNbHbIX Pe3ynbTatoB U3MEepeHWUin
pabounx npob B BUAE MeaNaHbI.

1512 OnepaTuBHbLIA  KOHTPONb  MpOLEAyPbl  U3MEPEHUA  MPOBOAUT
HEMOCPEACTBEHHO WCMOMHUTENMb W3MEPEHWA Ha OCHOBE OLEHKU OTAENbHO B3ATON
KOHTPOMbHOWM npoueaypbl (K, ) n cpaBHeHWs pesynbTara Npoueaypbl ¢ HOPMAaTUBOM
KOHTpons (K)

15.1.3 OnepaTtuBHbIN KOHTPOIL NPOLIEAYPLI MBMEPEHWI MPOBOASAT MO CrEAYIoLWEen
cxeMe:

— NPOBEAEHME KOHTPOMNBHOrO M3MEPEHMS 1 NOMyYeHne pesynbTara KOHTPONbHON
npoueaypbl;

— pac4éT pesynbTaTta KOHTponbHOWM npoueaypsb! ( K, );

— pacyeT HopMaTmea KoHTpons (K );

Peanusaups pelatowiero npaeuna KOHTPONsS — COMOCTaBlieHWe pesynbTaTa
KOHTPONMbHOW Mpoueaypbl C HOPMAatUBOM KOHTPONS M BbIBOAbI MO pe3ynbTatam

KOHTpOns.
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15.1.4 OnepatvBHbIN KOHTPOSb NPoLeAYpPbl U3MEPEHUIA MOXET BbiTb NPOBEAEH C

npumeHeHnem mMetoaa no6aBok.

MpvmeHeHWe meToaa A0OaBOK MCMONB3YHOT MPU HaNUYMM YCNOBUA ANA CO3AaHUS
npo6 c BBeaeHHbIMM AobaBkamy, agekBaTHbIX aHanuavpyembiM npobam u npu

otcytcrBum OK (OK Bo3ayxa OTCyTCTBYHOT).

15.2 OnepaTuBHbIA KOHTPONb nNpoueaypbl U3MEPEHUNM C MPUMEHEHUEeM

meToaa 0o06aBOK
15.2.1 CpeacreamMm KOHTPONS ABNSAKTCA:

— npobbl nccrnegyeMoro no METOAUKE BO3dyxa (OTOOpaHHOro Ha UNbTPbI,

paboume npobbl);

— npobbl Uccrnegyemoro no MeToauke Bosgyxa (0TobpaHHOro Ha unbTPbI) C
n3BecTHoM [o06aBkon onpenensemMoro KomnoHeHTa (pabouve npobbl ¢ pgobaskon).
Mpobel ¢ poGaBkoi rOTOBAT criegyrowym obpasom: punbTp ¢ oTobpaHHoW npobow
BO3Jyxa MOMELLaT B XMMWYECKUA CTakaH, Ha MOBEPXHOCTb unbTpa [O3UNPYIOT

pacTBOp C M3BECTHOW KOHLUEHTPALMER MOHOB MapraHLa.

Pabouve npobbl ANs NpoBeLEHVS ONepaTMBHOIO KOHTPOMS BbIOMPaOT TaknM
obpasoM, 4TOObl MaccoBas KOHUEHTpauusa mapraHuya B npobe ¢ pobaBkon He
npeBbillana BEepxXHen rpaHuubl AvanasoHa uamepeHuin. BenmuvHa pobakn porvkHa

coctaensaTs (50 — 100)% ot cogepkaHus B npobe.

15.2.2 B COOTBETCTBMM C [aAHHOW METOAVMKOA B YCNOBUSIX MOBTOPSIEMOCTU
nony4yarT pesynbTaTbl KOHTPOSIbHbIX M3MEPEHNIA MacCOBOWM KOHLEHTpauM MapraHua B

pabouer npobe — X, n B paboyen npobe C BHECEHHOW W3BECTHOW [obOaBKOW

aTTecTOBaHHOM CMECH MOHOB MapraHua — X

nto "

PesynbTaTbl KOHTPOMbHBLIX WM3MEPEHUA MacCOBOW KOHLIEHTpaLuM MapraHua B
npobe n B npobe ¢ pobaskon npencTaBnsaoT cobor cpeaHe apudMeTUHECKUE ABYX

pesynbTaToB napannenbHbIX ONPeaeneHun, AN KOTOPbIX BbINONHseTcs yerosue (1).

15.2.3. PesynbTar koHTpOnLHOM npoueaypbl K paccuntbisatot no opmyne:
K, =Xno—X,—C,, Mriv°, (10)

15.2.4. HopmaTtue koHTpons K paccuntbiBaroT no dopMyne:;

K= \IA?’ZXnH} +A,27Xn ) Mr/Ma, (11)
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rae A — XapaKTepuUCTMKa  MOrPeLUHOCTM  PesynbTatoB  KOHTPOIbHOTO

JNXn+o
M3MEPEHMS, COOTBETCTBYIOLLI@S MacCOBOW KOHLIEHTpaLuM MmapraHua B npobe ¢

n06aBKoW, paccumnTaHHasi no opmyrne:;

AJZXn-%—d 20501'6:’71 '}n-%-d, Mr/Mar (11)

£ A i — XaPaKTEPUCTUKA MOTPELUHOCTV Pe3ynbTaTOB KOHTPONMBHOMO M3MepeHus,
COOTBETCTBYIOLLAA MaccoBOW KOHLEHTpauum mapraHua B npobe, paccuutaHHas no
dopmyne:

A =0,01-8)7 Xn, MM (12)

+6,— OTHOCUTENbHOE 3HaYeHWe XapaKTepUCTUKUM MOrpellHOCTN pPe3ynsTaros
N3MEPEHUIA, YCTaHOBIIEHHOE TNpW peanusauMmM MeToauknm B nabopatopum  w
obecrneymBaeMoe KOHTPONeM CTabnnEHOCTU PE3yNbTaToB M3MEPEHMN.

15.2.5. Peannsaynsa peluatoLero npasuna KOHTPONS:

|K,|< K (13)

Mpv HEBLINOMHEHNM 3TOMO YCIOBUS KOHTPOSBHYIO NpoLeaypy nostopsioT. Mpu
MOBTOPHOM HEBbINOMHEHUM YCroBuMSA (13) BbIACHAOT NPUYMHbLI, NPUBOAALLMNE K

HEY[OBMNETBOPUTENBHOMY Pe3ynbTaTty, U MPUHMMAKOT MEpbI K UX YCTPaHEHUIO.

MpumeuyaHue— Ecnu e paboyell npobe ycmaHOsNeHO omcymcmeue
codepxaHusi MapaaHuya Ha yposHe HuxHel epaHuubi Ouara3oHa u3MepeHul,
ycmarosneHHo20 memolukoll usmepeHul, mo ama paboyas npoba ¢ esedéHHOU

Oobaskoli uoHos mapeaHua C, Moxem cryXxums o6pasyom Ons KOHMpPona ¢
ammecmosanHbiM 3HaveHueM C, . [pu smom onepamusHbIl KOHMPOIb pouedypbl

usmepeHull nposodssm & coomeemcmeuu ¢C pasdenom 15.2. B asmom cnyyae

pesynsmam KoHmponsHol npouedypsl Kj, paccdumbiearom no ghopmyse:
K, =X-C,, mriv®, (14)

rne X— pesynbmam KOHMPOMbHOEO U3MEPEHUS MAaccosoll KOHUEHmPauuu 6

o6pa3ue Onsi KOHMPoIs;

C,, — mMaccosas KoHueHmpauus esedeHHoll dobasku, Mriv>.
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MpunoxeHue A
(cnpaBoyHoe)
HopmatueHbie CCbinkun
[1] OosaTopbl NIMNETOYHBIE C ANCKPETHOCTBIO YCTaHOBKM
n03 (0,001-1) cm®
[2] OnekTpoacnupatop MNY-43

TY 64-1-3329-81
TY 25-11-1413-78
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