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Beeaenue

CBHHEU OTHOCHUTCS K CPAaBHUTEILHO MaJOpaclpoCTpPaHEHHBIM 3Jie-
MEHTaM, ero cojepXaHue B 3eMHOil kope cocTasasieT 1,6:107 %, HO co-
€JUHEHUsA CBUHUA MJOBOJILHO YacTO MPUCYTCTBYIOT B MPUPOAHLIX BOjaX.
HaubOonee pacnpocTpaHeHHbIMU MPUPOAHBIMH MHHEpAJlaMH CBHHLA SIB-
naoTcs raneHut PbS, anarnesut PbSO,, uepyccur PbCO;.

EcTecTBEHHBIMU MCTOYHMKAMU TMOCTYTIJIEHUMS CBUHLA B BOJAHYIO Cpeay
SIBJIAIOTCA IMPOLECCHl PACTBOPEHUA MHUHEPAIOB, COAEP ALUUX CBHHEL. AH-
TPONOIr€HHOE 3arpsA3HEHHUE BOIAHBLIX OOBLEKTOB COCAMHEHHSIMU  CBHHLA
OOYCJIOBJIEHO HMX BBIHOCOM CO CTOYHBIMH BoOJaMH pPyaooforaTuTe/lbLHBIX
¢adpuK, WAXT, HEKOTOPbIX METANAYPrH4YeCKUX W XUMHUYECKUX NpeaArnpu-
SITHU, U AP. bONBIIMHCTBO UCMONL3YEMbBIX B XO3SMCTBEHHOH A€ATENBbHO-
CTH coeauHeHu cBUHUA (Pb(NO5),, Pb(CH;COO),, PbCl, u np.) otHO-
CATENBHO XOpOUIO PAaCTBOPUMBI, YTO YBEJIHWYUBAET OIMACHOCTb 3arps3He-
HUS.

B He3arpa3HEHHBIX peuyHbIX M O3€pHbIX BOJaX CoJEpXaHHWe CBHHLA
06b1yHO Menbliue 10 Mxr/am’. B paiioHax MecTOpOXAeHUH MONMMETANIH-
YECKUX PYA COAECpKAHHE CBUHUA B MOBEPXHOCTHBIX BOAAX MOXET ObITh
[OBBILUEHO 0 HECKOJILKUX AECATKOB MHUKPOrPpaMMOB B KyOHUYECKOM Je-
LIUMETPE.

B noBepXHOCTHBIX BOJaX COCAHMHEHHS CBHHLA HAXOAATCSA B PacTBO-
pEHHOM W B3BELIEHHOM COCTOsSIHUMU. BO B3BecH, Kak npaBuio, npeodagact
copbupoBaHHaa popma. B pacTBOpEHHOM COCTOSHHUHM CBUHEL, HAXOAUTCS B
HOHHOH (OpMe, a TaKxke B BUAE HEOPraHUYECKUX U OPraHUUYECKUX KOM-
NJIEKCOB.

CBHHEL OKAa3bIBACT BbIPAXXEHHOE TOKCHYECKOE BO3JIECHCTBUE HA THAPO-
OMOHTBI M 4YeJioBeKa, Hapywas obOMeH BeuwecTs, HHrHOUPYS (GepMEHTDI.
CauHey criocobeH npH nomnajaHuy B OpraHW3M 3aMellaTh KajabUMi B KOC-
TsaX. BecbMa TOKCHYHBIMHU A8 XHBbIX OPraHU3MOB ABJIANOTCH CBHHELOP-
rannyeckue coeauHeHus. Coaep:kaHve CBUHLA B MOBEPXHOCTHBIX BOJAX
HopMmupyercd. [IpeaensHo-ponycrumas koHueHTpauus (I1JIK) pactBopén-
HbIX ()OPM CBHHLIA B BOJE€ BOAHbLIX 00BEKTOB XO3SHCTBEHHO-TTHTHEBOIO M
KyJAbTYpHO-OBITOBOrO HazHauyeHus cocraBaser 0,01 Mr/aM’, pbiGoxo3sil-
CTBEHHOrOo HaizHaueHus - 0,006 MI/AM®.

[V
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PYKOBOASSUIUUN AOKYMEHT

MACCOBASA KOHLIEHTPAIIUA CBUHIIA B BOJAX.
METOIUKA BBINTOJTHEHUA U3MEPEHHUH
O®OTOMETPUYECKUM METOJI0M
C TEKCAOKCALIMKJIOA30OXPOMOM

Jlata BBeneHud - 2009-06-04

1 O6aacTL NPUMEHEHH S

1.1 Hactogiuud pyKOBOASIIHWH AOKYMEHT YCTAHABJIIMBACT METOJAUKY
BLINOJIHEHUS U3MEpPEeHU (Janee — METOJAMKA) MAcCCOBOM KOHUEHTpaUHu
pPacTBOPEHHBIX (POPM CBHUHLA B NIPUPO/HBIX U OUMILIEHHBIX CTOYHbIX BOAAX
B auanazone ot 0,0100 5o 0,0500 Mr/aM’ GOTOMETPHYECKUM METOLOM.

[Ipu anamuze npod BoAbl C MACCOBOM KOHUEHTpAlLMEH CBHHUA, Mpe-
soitiaromied 00,0500 MF/,HM3, JOMYCKAETCA BbIMOJIHEHUE M3MEPEHHH MOCIIE
pa30aBieHUs Npodbl OUAUCTUILIMPOBAHHONW BOAOW TakUM 0Opa3oM, 4YTOObI
MAcCOBasg KOHUEHTpauMus CBHHLA B pa30aBjIeHHOM npobe HaxoAaulach B
[peaeiiaX YKa3aHHOrO BbILIE JHaNa3oHa U3MEPSEMbIX KOHLIEHTpalUui.

1.2 HacTtoswui pyKoBOAALIUNA NOKYMEHT NPEAHA3HAYCH AJISA TIPHUME-
HEHUS B JIaDOpaTopHsX, OCYILUECTBASIOWIMX aHANU3 TNPUPOJHBIX H OYM-
[IIEHHBIX CTOYHLIX BO/I.

2 HopMaTHBHBIE CChIJIKH

B HacToslieM pYyKOBOASALUEM AOKYMEHTE MCMNOJbL30BaHbl CChIIKH Ha
CJIEAYOIIHE HOPMATUBHLIE JOKYMEHTHI:

['OCT 12.1.005-88 CCbT. ObuwMe caHUTapHO-rMrHEHUYECKHE TPEOO-
BaHUA K BO3AYXY pabOUYCH 30HbI

[OCT 12.1.007-76 CCBT. BpeanHble BeuiectBa. Knaccudukauus H
obure TpeboBaHuA 0€30MaCHOCTH

['OCT 17.1.5.04-81 Oxpana npupojabl. I'uagpocdepa. [Tpubopsl u ycr-
poHcTBa Ui 0TOOpa, NEPBUUYHON OOpPaDOTKM M XpaHEHUs pod NmpupoO-
HbIX BOJZ. OOLME TEXHUYECKHE YCIIOBUS

I'OCT 17.1.5.05-85 Oxpana npupoasl. I'mapocdepa. Obuine tpebdo-

BaHUs K OTOOpPY NpoO NOBEPXHOCTHLIX U MOPCKKUX BOJ, JibAa U aTtMochep-
HbIX OCaJIKOB
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'OCT P UCO 5725-6-2002 TouynocTh (NMpaBUALHOCTL H MPELH3HOH-
HOCTb) METOJOB H pe3ynbTaToB U3MepeHui. Yacts 6. Mcnonp3oBaHue 3Ha-
YEHUH TOYHOCTHU Ha MpPaKTUKE

['OCT P 51592-2000 Boaga. O6uiue tpeboBanus k otéopy npob

MUKW 2881-2004 Pexomenmpauus. 'CH. MeToauku KoJUYECTBEHHOTIO
XUMH4YecKoro aHanusa. [lpoueaypsl npoBepKH NPHEMIIEMOCTH pe3yJbTa-
TOB aHaJIK3a.

[Tpumeuanme - CCbUIKM HA OCTAILHBIE HOPMATHBHbIE IOKYMEHTSI, MPHBEAEHD!
B pasnenax 4 u b.3, b.4 (npunoxenue b).

3 IlpynucaHHble XapaKTePUCTHKH MOMPEIIHOCTH H3MEpeHus

3.1 Ilpn cobnoaeHuu BCEX pEeriaMeHTHUPYEMbIX METOAUKOH YCJIOBHI
[IPOBECHMSA U3MEPEHUI XapaKTEPUCTHKHK MOTPELIHOCTH pe3yJibTaTa H3Me-
PEHHUS C BEPOATHOCTBHIO 0,95 HE QOKHBI MPeBbILATh 3HAYEHHUH, TpUBE-
NEeHHBIX B Tabnule 1.

Tabnuua 1 ~ Jlnanason U3MepeHH#, 3HAYECHUS XapaKTEPUCTUK MOrpell-
HOCTH U €€ COCTABJISIOWUX NPU NPUHATOH BEPOATHOCTH P=0,95

JInanazoH [TokasaTensb [loka3zartens [TokazaTenn [TokazaTensb
HN3MEPEHHH [TIOBTOPAECMO- | BOCHPOMU3BO- | INPaBHIBHOCTH TOYHOCTH
MAacCCOBOM CTH (CpenHe- JIUMOCTH (rpaHMLLB] (rpaHuLbS
KOHLIEHTpaLHUH KBaJapaTruue- (CpenHekBaja- | cUCTeMaru4ve- | NOrpeliHOCTH )
CBHHIIA. CKOE OTKJIOHE- | paTHYECKOE CKOH norpeiu-
HHE IOBTO- OTKJIOHEHUE HOCTH)
PAEMOCTH) BOCIIPOH3BO-
JJUMOCTH )
X, Mr/am° o Mr/am’ Ggr, MI/IM” +A., Mr/aM’ +A, Mr/ oM’
Ot 0,0100 20 0,0014 0,0017 0,0025 0,0049
0,0500 BxJ1IOU.

[ipn BbINOJIHEHUH U3MEPEHUH B Npobdax ¢ MACCOBOM KOHUEHTpAUMeE
cBuHia cBbitie 0,0500 Mr/aM’ mociie cooTBETCTBYIOLIEro pa3baslieHUs
rpaHHLbl NOTPEIIHOCTH U3MEPEHUH (+A) MACCOBOM KOHUEHTPAUMUH CBHH-
lla B HCXOAHOM npode HaxoAaT no gopmylie

I'AC

+A=(£A))n,

(1)

+A, - nokaszarellb TOYHOCTH HU3MEPEHHsT MAaCCOBOW KOHLIEHTpallUH

CBUHLA B pa3baslicHHOW npobe, npHuBeAeHHbIH B TabauLe 1;
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1] - CTEUEHDb pa3OaBiicHUA.

[Ipenen oOHapyXe€HHSA CBUHLUA (POTOMETPUUYECKHUM METOJAOM C IeKca-
okcalMki10a30XxpoMoM paBeH 0,005 mMr/am-.

4 CpeacrBa usMepeHmii, BCIIOMOraTe/ibHble YCTPOHCTBA, PEAKTH-
Bbl, MATEPHAJIbI

4.1 CpeacTBa udmepeHHil, BcioMoraTtejbHble YCTPOHRCTBA

4.1.1 ®ortometp Unu cnekrpodoroMetp Modoro tuna (KOK-3, KOK-
2, CP-46, CD-56 u ap.).

4.1.2 Becbl naboparopHbie Bbicokoro (lI) knacca tounoctu no 'OCT
24104-2001.

4.1.3 Becn! nabopartopHbie cpeadero (I11) knacca tounoctu nmo 'OCT
24104-2001 ¢ HaubOonbIMM npeaenoM BisewnBanus 200 r.

4.1.4 I'ocypapcTBEHHBIM CTaHOAPTHBLIK O0Opa3el cOoCTarRa BOOHBIX
pacTBOpoB HOHOB ¢cBUHUA ['CO 7252-96 (nanee — 'CO).

4.1.5 Konbnt MepHble 2 knacca TtouHocTu no 'OCT 1770-74 ucnonHe-
HUS 2, 2a BMECTHMOCTBIO: 25 cM” — 6 wr., 100 cm’ — 8 wt., 500 cm® — | .

4.1.6 ITuneTku rpagyupoBaHHbie 2 KJlacCa TOYHOCTH, HCIIOJIHEHHUA |, 2
no 'OCT 29227-91 BMecTMMOCTbIO: 1 ¢cm° — 4 uT., 2 cM® — 3 LIT.,
5cM’ — 4 wr., 10 cM® — 4 wr.

4.1.7 IIunetky ¢ OJHOW OTMETKOH 2 Kjacca TOYHOCTH UCMOJHEHUS 2
no 'OCT 29169-91 BMecTHMOCTBIO: 5 ¢M> — 2 wiT., 10 c™M° - 1 wWT., 25 cM°
-1 wr., 50 c™m’ - 1 T,

4.1.8 Ilnanuapsl MepHble ucnionneuusa 1,3 no 'OCT 1770-74 BMe-
CTUMOCTBIO: 25 oM — 1 mr., 50 cm® — 3 mt., 100 cM® — 3 LIT.,
250 cm® — 1 wt., 500 cm> — 1 1w,

4.1.9 Tlpobupka rpaayupoBaHHass UcCnoJiHeHUs 1 (koHU4Yeckas) Mo
I'OCT 1770-74 smectuMocTbio 10 cM® — 1 wiT.

4.1.10 Crakanbl B-1, TXC, nmo I'OCT 25336-82 BMECTUMOCTBIO:
100 cm® — 2 wiT., 250 e — 2 wit., 400 cm® — 1 wT., 600 cM® - 2 1.

4.1.11 Kondwsl konudeckne KH, ucnonaHenuss 2, TXC no [1'OCT
25336-82 BMeCTUMOCTBIO 250 cM® — 10 1uT.

4.1.12 CrakaHuvku aias B3BelldBaHua (Orokcer) CB-19/9, CB-24/10
no FOCT 25336-82 — 3 wir.

4.1.13 BopoHku ¢uabtpyrowne BOP ucnonHeHus 1 ¢ NOpPUCTBIM
¢dunpTpoM [1TOP 40 nuamerpom 40 Mm no ['OCT 25336-82 — 3 wiT.
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4.1.14 Bopouku naboparopHblie no I'OCT 25336-82 nuamMeTpom:
36 MM — 3 iIT., 56 MM - 1 wuT.

4.1.15 Tlanouxku creknsiuuble no ['OCT 27460-87 - 6 wir.

4.1.16 CknsHKM Ans XpaHeHus pactBopoB Bmectumocteio 0,1; 0,25;
0.5 .

4.1.17 Tlocypa noausTuneHoBas (NMOJHAPONUIEHOBAA) ANA XPAHECHUSA
npo6 Bojbl U PacTBOPOB BMecTUMOCTBIO 0,25; 0,5 aM”.

4.1.18 KosoHka xpoMmarorpaguueckas aguaMeTpoM 1,5-1,8 CM ¥ Bbi-
corot 25-30 cm.

4.1.19 YcrpoiictBo ang obpaborku npod Boabl Y D-00ayveHreM Tuna
YOP, OK-12 M unu gpyroe ¢ Habopom KBapuUeBbIX NPOOUPOK BMECTUMO-
cTbiO He MeHee 20 e,

4.1.20 [lnutka snektpuueckas no 'OCT 14919-83.

4.1.21YcTponctBo aAas uibTpoBaHKS NpoO C UCNOJb30BAHHEM MEM-
OpaHHbLIX (PUILTPOB.

[Ipumeuanue - Jonyckaerca UCnoNb30BaHHE APYTHX THIOB CPEACTB H3IMeE-
PEHHUMN, NOCY Abl U O00PYIOBAHMA, B TOM YUC/E UMNOPTHBIX, C XapAKTEPUCTHKAMUH HE
XYyXK€E, YEM Y MPUBEAEHHBIX B 4.1,

4.2 PeaKTHBBI H MaTepHAaJbI

4.2.1 Csuneun (I11) azorHokucabi¥ (HUTpaT cBUHUA) no ['OCT 4236-77,
x.4. (npu orcyrcteuu ['CQO).

4.2.2 T ekcaoKcallMK/0a30XpOM, UMNOPTHLIA HJIH CHHTE3UPOBAHHBIN
1o 3aKasy.

4.2.3 Mapraneu(ll) autpar, 4-soausiit no TY 6-09-01-613-80, 4.a.a.

4.2.4 Kncnora ackopbunoBas, u.4.a. no I'OCT 4815-76.

4.2.5 Kucnora azotHas no 'OCT 4461-77, kOHUEeHTPUPOBAHHAA, X.U.

4.2.6 Kucnota constHas no 'OCT 3118-77, x.u.

4.2.7 Kucnora cepuas no 'OCT 4204-77, x.u.

4.2.8 Kanuii MapraHuoBokucabli (nmepMaHrasat kanusi) nmo 1'OCT
20490-75, u.1.a.

4.2.9 Kanui HaacepHokucablit (nepcyibgar kanus) no [OCT 4146-
74, y.n.a.

4.2.10 Harpua rugpookuch (rugpokcua Hatpus) no 'OCT 4328-77,
4y./1.a.

4.2.11 Harpu#t xnopucteiit (xnopua Hatpusa) no 'OCT 4233-77, X.u.
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4.2.12 KathoHUT culibHOKHMCIOTHBIH KY-2-8-yC no ['OCT 20298-74
WM APYTOil, PABHOLICHHBIH 10 XapaKTepUCTHKAM.

4.2.13 Ounptpsl MeMOpaHHbie «Bnaaunop MOAC-OC-2», 0,45 MKM
no TY 6-55-221-1-29-89 unu apyroro tTuna, paBHOLEHHbIE N0 XapaKTEPU-
CTHKaM.

4.2.14 YHuBepcanbHasa uuaukartopaas oymarano TY 6-09-1181-76.
4.2.15 Bona aucruinupoanHas o 'OCT 6709-72.

4.2.16 Boaa OMaUCTUIIIMPOBAHHAs.

[TpunmeuvaHue - Jlomyckaercs MCNONb30BaHWE pPEAKTHBOB, H3TOTOBJIEHHEIX
no Apyroi HOpMaTHBHOW K TEXHUYECKOH AOKYMEHTaUWH, B TOM YUCNE HUMIOPTHBHIX,
¢ KBamH(HKaLUMerd HE HHXKE YKa3aHHOM B 4.2.

5 MeToa n3mepeHH i

BoinonHeHue U3MepeHHid MacCOBOM KOHLUEHTpaMX CBHHLIA OCHOBAHO
Ha B3aUMOICHCTBHH MOHOB CBHHLA C TI'€KCAOKCALIUKI0a30XpOMOM
(I OLIAX) B CONAHOKUCION cpele ¢ 00pa30oBaHUEM OKpPALICHHOTO B CH-
HUH L{BET KOMIJIeKCAa ¢ MAKCUMYMOM noraoueHus npu 720 M. KoHueH-
TPUPOBAHHE CBHHLA W OTACJECHUE €ro OT COMYTCTBYIOUIMX KOMIIOHEHTOB
JOCTUTAETCSA COOCAXKACHUEM C IHOKCHUIOM MapraHua.

®opmyna N'OLLAX npuBeaeHa HUXKE:

HO,S. e~ SO3H
N=N A N N=N-.
HO OH
E0 0L
O 0J
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6 TpeGoBanus 0e3011aCHOCTH, OXPAHBbI OKPYXKaKIleld cpelhl

6.1 [Ipu BLINONHEHUH U3MEPEHUH MACCOBOW KOHLEHTpPAUWHU CBHUHLA B
[Ipo0ax MpPUPOAHLIX U OYHILEHHBIX CTOUYHBIX BOJA COOJIIOAAIOT TPEOOBAHUS
0€30MacCHOCTH, YCTAHOBJICHHBIE B HAUMOHA/ILHbLIX CTAHZApPTaX M COOTBET-
CTBYIOUIMX HOPMATHUBHBIX JOKYMEHTaX.

6.2 Ilo creneHu BO3AeHCTBUA HA OPraHMU3M BpEAHbIE BELLECTBA, HC-
NOAL3YEMbIE NPH BBINMOJHEHUM H3MEPEHUHN, OTHOCATCS KO 2-MY ¥ 3-My
kjaccaM onacHocTd o I'OCT 12.1.007.

6.3 ConepxaHue HUCMOJab3yeMbiX BPCAHbIX BEUIECTB B BO3AYXe pado-
YEeH 30HbI HE AOJKHO MPEBLIIATL YCTAHOBJICHHBLIX IMPEAECTbHO JOMYCTH-
MbIX KOHUeHTpauuid B coorBeTcTBUH ¢ [OCT 12.1.005.

6.4 OcoObix TpeOOBaHHUIl N0 3KOJOTMUYECKON 0Ee30MacCHOCTH He Mpe/ib-
SIBJIACTCA.

7 TpeOoBaHUA K KBAJHPHKALIMK ONEPaATOPOB

K BBINOJNHEHHIO HM3MEpEHUH M 00paboTke HX pe3ynabTaToOB AOIYCKa-
IOTCSL JIMLA CO CPEAHUM MpOodeCCHOHANbHbIM O00pa30BaHMEM, HUMEKOUIUE
cTaxk padoThl B 1a0OpaTOpUHU HE MeHee | roa U OCBOMBILME METOUKY.

8 YcnoBua BLINOJIHEHHUSI H3MePeH NI

[Ipy BbINONHEHUU U3MEPEHHUH B NabOPATOPUU NOKHBI ObITH CODJIIO-
JE€HBI CIEAYIOLIHE YCIOBUA:

- TEMIIEpaTypa OKpyKalouiero sozayxa (22+5) °C ;

- atMocepHoe pasinenve ot 84,0 go 106,7 xlla (ot 630 no 800 MM
pT. CT.);

- BJIAXHOCTbL BO3jyxa He bonee 80 % nipu 25 °C;

- Hanpsbkenue B cetH (220+10) B;

- 4acTOTAa NEPEMEHHOr0 ToKa B C€TH nUuTaHud (50+1) I u.

9 OTO0p M XxpaneHue npob

OT1b6op npoO® and BbINOJHEHUS U3IMEPEHUM MACCOBOW KOHUEHTpALMHU
cBHHIA npou3BoAuTcad B cootBerctBuu ¢ T'OCT 17.1.5.05 u TOCT P
51592. O6opynoBaHue anas orbopa npod aomxkHO coorBeTcTtBoBaTh [ OCT
17.1.5.04 u TOCT P 51592.

[Ipo6bl dunbTpyroT yepes MemOpaHHbld PUabTp 0,45 MKM, OUMLIEH-
HbIi kungyeHueM B TeueHue 10 MuH B 1 %-HOM pacTBope a30THOH KHCI0-

Tbl, 3aTeM 10 MHUH B OMAMCTUIAUPOBAHHOW Boae. llepBbie nopunu GuUnbT-
6
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pata oTOpacbIBalOT. PUILTpAT MOAKHCIAIOT KOHLUEHTPUPOBAHHONW Aa30THOM
kucnorod 1o pH<2 w3 pacuera | cMm® Ha 0,25 oM’ BOABI (€CJIM TOrO He-
JOCTATOYHO, A00aBAAIOT €llle KUCIIOThI) U XPAHAT B NMOJHITUIEHOBOI (I10-
JIMMPONUIIEHOBON ) nocyae He donee Mecsana. O0beM oTOMpaeMOH BOJABI HE
MeHee 0,2 M’

10 IToaroroBKa K BBINOJHEHHIO H3MEPECHU

10.1 IIpuroroBienne pacTBopoB H peaKTHBOB

10.1.1 PactBop 'OLIAX

Pacteopsror 0,010 r TOLHAX B 60 cM> OUAUCTUNMPOBAHHOK BO/bI.
[TponyckaloT pacTBOp 4epe3 KOJOHKY ¢ kaTHOoHMTOM B H'-dopme H cobu-
DAIOT ero B MEpHYIO K016y BMecTumMOcThio 100 cm’. KoJOHKY MpOMbIBAIOT
OUAUCTH/UTUPOBAHHON BOJAOH, COOMpPAs NMPOMBIBHYIO BOAY B TY XK€ MEPHYIO
KO0y, aoBOAAT OOBEM pacTBOpa N0 METKU U MepeMelnuBaroT. PacTtBop
[[OLUAX XpaHAT B X0N0AUJILHUKE He OoJiee 10 gHEH.

10.1.2 PacTBOp a30THO# KUCNOTHI, 1 MOMbL/AM’

[punupatot 36 cm’ KOHUCHTPUPOBAHHONW a30THOW KHUCJIOTHI K 465 CM
OMAMCTUJUIMPOBAHHOMN BOJAbI M NEepeMelInBaloT. PacTBOp YCTOMYMB.

10.1.3 PacTtBop a30THOH KMCHOTHI, | Yo-HbIH

CMelmMBaloT 5,5 CM’ KOHLEHTPUPOBAHHON a30THOH KHCNOTHI C
500 cM’ GUAMCTHINHPOBAHHOW BOAbL. PacTBop ycToituuB. Mcnons3yior
IJIS OYUCTKH (PUIBTPOB.

10.1.4 PacTBOp CONSIHOM KUCTOTHI, 4 MOJb/AM’

CMewmnBalor 85 cm’ KOHUECHTPUPOBAHHOW COJIAHOW KHUCHOTBI C
165 cM’ AMCTUIINTHPOBAHHOMN BOJML.

10.1.5 PactBop consiHoit kucnothl, 1 Monb/am’

CmewmBaror 21 oM’ KOHUEHTPUPOBAHHOU COJSHOM KHUCIOThl C
230 cM’ QUCTUATUPOBAHHOM BOZBI.

10.1.6 PacTBop consiHoii kucnotol, 0,1 MoJb/aAM’

PacTBopsiioT 4,3 cM’ KOHUEHTPUPOBAHHOW COJNSHONW KHCIOTHI B
500 cM’ GUAMCTUIMPOBAHHOM BOBI.

10.1.7 PacTBOop HuTpara mapranua, 10 %-ubii

PactBopsaroT 14 r Mn(NO5),°4H,0 B 86 cm’ OMAHCTHIIHPOBAHHOH BO-
Ibl. XpPaHAT B CKJISHKE ¢ NpUTEPTON NpOOKOH He OoJiee 1 mec.
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10.1.8 PacTBop nepmanraHara kajus, 1 Yo-HbiH

Pacteopsitor 1,0 r KMnO4 B 100 cMm’ OMAUCTHIINUPOBAHHON ROJBI.
XpaHsiT B CKISHKE M3 TEMHOrO CTeKJa C NpUTEpTOH mpoOKoil He Oolee
7 JHEM.

10.1.9 PacrtBop nepcynbarta kanus, 5 Y%-Hbli

B KOHHYECKYIO KOJ6Yy BMECTUMOCTBIO 250 cM° nomewatot 47 cM> 6u-
JUCTUITMPOBAHHOM Boabl, 0,5 cM’ KOHILIEHTPUPOBAHHOH CEPHOH KHCIIOTHI,
2,5 r nepcyabdara Kaaus ¥ nepeMeuIdBalOT A0 pacTBOpeHus. Pacrteop
XPaHAT B CKIITHKE C pUTepTOi MpoOKoit He Oonee 10 AHEH.

10.1.10 PactBOp ackopOuHOBOI KUCHOThI, 10 %-HbIH

PactBopsitoT 10 r ackop6HHOBOM KHCAOTH B 90 cM® GHAMCTHIINPO-
BAHHOMH BOJbI M J06aBstoT | CM° pacTBOpa a30THOH KUCNOTHI | MOMb/mM’.
XPpaHAT B TEMHOH CKJISHKE B XOJIOJUJIbHUKE HE B0Jiee S5 IHEN.

10.1.11 PacTBOp ruapokcuia Hatpus, | MOJb/aM’

PactopsioT 20 r rugpokcuaa Hatpus B 500 cM° JUCTHIIIMPOBAHHOIA
BOAbI. XPaHAT B MOJMUITHIICHOBOH nocyle.

10.1.12 IMoaroToBka KOMOHKH ¢ kaTHOHHUTOM B H' -hopme

[ToaroToBKka M pereHepauus KOJOHKH ¢ kaTHOHMTOM B H -dopme
NPUBEACHBI B MPUJIOKEHHH A.

KonoHKy HCnodb3yrorT ansa nponyckaHusa pactsopa [OLIAX 10-12
pa3, a 3aTeM PEreHEPUPYIOT.

10.2 IlpuroroBjieHHe rpaalyHPOBOYHbIX PACTBOPOB

10.2.1 I'panyupoBoyHble pacTBopbl roToBAT U3 I'CO ¢ MaccoBOH KOH-
neHTpauueii ceunua 1,00 mr/cm’. BekpoiBator ammyny I'CO u ee copep-
KUMO€ TEPEeHOCAT B CYXYIO YUCTYK TpagyMpOBaHHYO npobupky. Jlas
[IPUTOTOBJIEHUSA TPajly MpOBOYHOIO pacTBOpa ¢ MAacCOBOW KOHUEHTpaLUEH
ceuHua 0,0500 Mr/cm’ or6uparor 5,0 cM° 06pasla ¢ NOMOLUBIO YMCTO!

y y y 3
CYXOi MNHUMETKHU C OJHOH OTMETKOH BMECTUMOCTBIO 5 CM™ M MEPEHOCHT ero

B MepHYI0 kon6y BMectumocTbio 100 cm°. o6aBasioT 0,4 cM’ KOHLEH-
TPUPOBAHHOW a30THOMU KHUCJOTbI, JOBOASAT 00bEM B KOJIOE N0 METKH OUIU-
CTHJUIMPOBAHHOW BOAON M nepeMeluBaloT. PacTBOp XpaHAT B MJOTHO 3a-
KPbLITOH CKJIIHKE B XOJIOKJILHUKE He 0oJiee 6 Mec.

10.2.2 [ns nNpUroTtoBjieHHUs rpagyHpoOBOYHOI0 pacTBopa ¢ MacCCOBOMH
KoHLUEHTpauuer csuHua 0,0010 Mr/cm> rpaniyuMpOBaAaHHON MUMNETKOW BMe-
CTUMOCTBIO 2 cM” oT6upatoT 2,0 cM’ rpaflyHPOBOYHOrO pacTBOpa € Macco-

b ot 3
BO KkOHUeHTpauved cBuHUA 0,0500 Mr/cM”, nOMELIAOT ero B MEPHYIO
8
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koa0y BMeCTUMOCTBIO 100 CM3, JOBOJSIT 10 METKH OHJIAUCTHU/IJIMPOBAHHOM
BOJOH U nepeMelurBaloT. PacTBOp XpaHAT He Dosiee TpEX AHEH.

10.2.3 Ecau MaccoBas koHUeHTpauus Mapradua B 1 CO He paBHa TOU-
Ho 1,00 Mr/cM’, pacCUMTBHIBAIOT MAaCCOBYI0 KOHLEHTpAlLKIO CBHHUA B MO-
NYUYEHHbIX FPalyHUPOBOYHLIX pacTBOpax B COOTBETCTBHM C KOHLUEHTpaLUEN
KOHKpETHOro odpastia.

10.2.3 Hlpu orcyrcreun ['CO gonyckaercs HCIOAb30BaTh ATTECTO-
BaHHbIM pacTBOpP CBUHLIA, MIPUTOTOBJEHHBIN U3 HUTpPATa CBUHLA. MeToaH-

Ka MPUIrOTOBJEHUS aTTECTOBAHHOIO pacTBOpa NMPUBEACHA B MPHIIOKEHUH
b.

10.3 YcTanoB/ieHHe rpaayHpOBOYHOH 3aBHCHMOCTH

10.3.1 [Ins npurotoBieHus rpaaydpoBOYHBIX OOpa3LOB B MEPHbLIE
K016bl BMECTHMOCTbIO 100 cM’ nocnenoBarenbHo BHocaT 0; 1,0; 2,0; 3,0;
4,0; 1 5,0 cM’ rpagyMpoBOUYHOIO pacTBOpa CBHHLA C MACCOBOM KOHIICH-
rpauueri 0,0010 Mr/cM’ u 10BOAAT 06BEM pacTBOpa JO METKH OUIHCTHII-
JMPOBAHHOMW BOAOH. MaccoBas KOHUEHTpauMUs CBUHIIA B MMOJIYYEHHBIX pac-
TBOpax <¢ocTaBuT coorBercTtBeHHO 0O; 0,010; 0,020; 0,030; 0,040;
0,050 MI/aM”.

10.3.2 PacTBOpbI M3 MEPHBIX KOJNO KOJUYECTBEHHO NIEPEHOCAT B KOHH-
yeckve KONObl BMECTHUMOCTbIO 250 CM°, OmonackuBas MEpHbie KOJGBI
2 cM° GMAMCTUINIMPOBAHHOIM BOAbL, 3aTeM A0GABISIOT B KAXAYIO KOGy 1Mo
0,3 cMm’ KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI, Mo 1 cM® pacTBopa mnep-
cyib(ara Kaaus W TuiaTeJbHO repeMelinBaloT. COoAEpXUMOE KaxXAOH
KOJIObI [IPUOJU3UTENIBHO pPABHbIMU YaCTAMHU MEPEHOCAT B JBE WJIM HE-
CKOJIbKO KBapLEBBIX NPpOOHPOK (B 3aBUCHMOCTH OT BMECTHMOCTH NMPOOHU-
POK), MOMEILAIOT NPOOUPKHU B YCTPOHCTBO A 00paboTku npod Boabl YP-
obnyyenueM u obaydaror 20 MHH.

[locne obnyyeHUus pacTBOpbl KOJHUYECTBEHHO MEPEHOCAT B KOHUYE-
ckue Konbbl BMeCTHMOCTbIO 250 cM’ U maniee uX 06pabaThiBatOT U BBITIOJ-
HAIOT U3MEPEHHUE ONTUYECKOHN MIOTHOCTH, Kak onucaHo B 11.2 —11.3.

10.3.3 1 pagyupoBO4YHYIO 3aBUCHUMOCTb ONTHYECKOH TMJIOTHOCTH O0O0-
pa3loB OT MAaCCOBOH KOHLEHTpallUU CBUHLUA PACCUUTBHIBAKOT METOAOM
HAUMEHbLUMX KBAAPATOB UJIH UCMOJb3YIOT KOMIIBKOTEPHYIO NPOIrpaMMy.

['panyMpOBOUHYIO 3aBUCHMOCTE YCTAHABJIIMBAKOT MPH HCNOJb30BAHHH

HoBoil maptuu ['OllAX wunu apyroro uaMepuTesbHOro npubopa, Ho He
pEXe OJHOro pasa B I'OJ.
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10.4 KoHTpoab CTAOMJIBLHOCTH IrpafyHPOBOYHONH XapaKTePUHCTHKH

10.4.1 KOHTpoAb C¢TAaOUJILHOCTU TIpagyHpPOBOUYHOH XapaKTCPUCTUKH
NPOBOAAT MpU NpUroToBiIeHHUU HOBOro pacrtsopa I'OLIAX. Cpeacramu
KOHTPOJIA SIBIAAKOTCA 00pa3ubl, HCIIOb3yEMbIe [Tl YCTAHOBJICHHUS CPajyH-
poBOoYHOH 3aBUCHMOCTH 00 10.3 (He MeHee Tpéx). | paayupoBouHas Xa-
paKTEPUCTHUKA CYHUTAETCS CTAOUIBbHOM MPU BbIMONHEHUU YCJIOBHUS

‘ X-C [ < OR, (2)

rae X — pe3yJibTaT KOHTPOJILHOIO HW3MEPEHMUsS MACCOBOH KOHIUEHTpAaLUUU
CBHHLA B 0Opasue, Mr/am:;
C — NpUNHCAHHOE 3HAa4yeHHE MACCOBOW KOHUEHTpaLMH CBHHIA B 00-
pasue, Mr/am’;
Or — [0Ka3aTreilb BOCHPOUIBOAUMOCTH AJs KOHUEHTpauuu cBuHUA C,
Mr/am° (cM. Tabnuuy 1).

Ecnu ycnoBue CTaOMIbHOCTH HE BbIMOJHAETCA AJIS OAHOTO rpayHpo-
BOYHOTO oOpa3slla, HEOOXOAUMO BBIMOJHUTHL MOBTOPHOE U3MEPEHHUE ITOrO
obpa3ua AJis MCKIIOYEHUS pe3y/ibTara, COAepXauwero rpyOyrw norpeul-
HOCTb. I1p¥ NOBTOPHOM HEBBINONHEHUHU YCIOBUS, BBIICHAIOT TIPUYUHBI HE-
CTaOUJBHOCTH, YCTPAHAIOT HX U NOBTOPSIIOT U3MEPEHHUE C UCIOJIb30BaAHU-
€M Jpyrux oopasuoB, NpeayCMOTPEHHbIX METOAHUKOW. EC/IN rpaayupoBoY-
Has XapakKTEpUCTHKA BHOBb HE OYAET YIOBJIETBOPATH YCJIOBHIO (2), yCTa-
HABJIMBAKOT HOBYIO I'Paly HPOBOUHYIO 3aBUCUMOCTb.

10.4.2 lpu BbinoMHEHUM yCJIOBUS (2) YUUTBIBAIOT 3HAK PA3HOCTH Me-
XKAY UIMEPEHHBIMU U NPUMUCAHHBIMH 3HAYEHUSAMH MACCOBOH KOHLEHTpa-
[IUKM CBMHLA B O00pa3uax. JTa pasHOCThb J0/HDKHA UMEThb KaK MOJOXKHUTE]b-
HOE, TaK U OTPHUUATEJbLHOE 3HAYECHHE, €CJIHM € BCE 3HAUYEHUSA UMEIOT OAHH
3HaK, 3TO FOBOPUT O HAJMYHUH CHCTEMATHUYECKOrO OTKJOHEHHUS. B Takom
ciydae TpebyeTcs YCTAaHOBHTh HOBYIO I'pa/ly HPOBOUYHYIO 3aBUCUMOCTE.

11 BoinosneHHue u3MepeHH

[1.1 MepHbIM UHAHHAPOM BMecTHMOCTbIO 100 cM® ot6upaior 100 cm’
OTOUJILTPOBAHHOH AaHANN3UPYEeMOH BOAbI, NOMENIAIOT €€ B KOHHUUYECKYIO
konby BMECTUMOCTBIO 250 cM®, aobasnstoT 0,3 cM® KOHLUEHTPUPOBAHHON
A30THOM KHUCJOTHI, (ecnu npoba Obljia 3aKOHCEPBUPOBAHA, A30THYIO KUCJIO-
Ty He no6aensoT) U 1 cM’ pacTBOpa nepcynsdara Kanus.
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[Tony4eHHYKO CMECh NMEPEHOCAT [IPUMEPHO paBHBLIMH YACTSMU B [1BE
WK HECKOJIbKO KBApuUeBbIX NMpOOHUPOK (B 3aBUCUMOCTH OT BMECTHMOCTH
MOCJIEAHHUX), TOMELIAIOT B YCTPOUCTBO A 00paboTku npod Boabl Y D-
o0nyuyenueM u obnyuaroT 20 MUH.

11.2 Tlocne obnyuenus ropsuyro npody BOABI KOJUUYECTBEHHO MEpe-
HOCST Ha3aJ B KOHHYECKYI0 KOJ0y BMEeCTHMOCThIO 250 cM°, ononackupas
KXk Ay Mpobupky 1-2 cM> GUAMCTHIIMPOBaHHOM Boabl. Eciu nocne 06-
Iy4yeHUs Temneparypa mpoosl Huxe 80 °C, ee noaorpeBaroT Ha IJIEKTPO-
niauTke, nobasnsiror 10 cM° pPacTBOpa a30THON KHUCJIOTHI | Monb/ﬂM3, 5 cm’
pacTBOpa HUTpATa MapraHua 1 3 M pacTBOpPA NepMaHraHarta Kajaus, Iie-
pPEMELIUBAIOT U AAOT NMocToATh 10 MHH. 3aTeM C NOMOUILI PUABTPYIOLLICH
BOPOHKH C NMOPHUCTBIM (PUILTPOM (CM. 4.1.13) oTAECHAIOT OCAAOK H NTPOMBbI-
BAalOT €ro Ha (MIbTPE ABYMS MMOPUUSMY ropsyed OHAMCTUIIIMPOBAHHOM
BOZbI, 00beMOM 1o 8§ -10 cm”. IlepBoH nopuvel NMPOMbIBHOW BOJABI MPO-
MbIBAIOT TAKKE KOJOY, B KOTOPOH IMPOBOAHIOCHE OCaxAcHHE. DUNbTpar
OTOpPACHIBAIOT, OCAZIOK PACTBOPSAIOT S cM” pacTBopa aCKOPOUHOBOH KHUCIIO-
Thbl, CJIMBAfg PacTBOP B MEPHYIO KOJIOY BMECTUMOCTBIO 25 cM”. [[poMeIBatoOT
dunptp 5-7 CM° ropsuei OMAUCTUNIMPOBAHHON BO/bl, CJIMBAs MPOMBIB-
HYIO BOAY B TY %€ MEpHYI K0J0y. K pacTBOpy B MepHOH KOJIOEe n00aB-
asiroT 10 M’ pacTBopa consiHoit kucaotel 0,1 Moab/am°, 1,5 cM’ pacTBopa
FOLIAX, noBoasitT 06beM Npobbl 10 25 cM> pacTBOPOM COJSIHON KHUCIOTH]
0,1 Moab/AM’, nepeMeLIMBalOT M CTaBST B TEMHOE MECTO AJIS Pa3BHTHS
OKPACKH.

OIHOBPEMEHHO C CE€pUE aHATU3UPYEMbIX MPOO BHIMOIHAIOT 00pa-
OOTKY X0JIOCTOM npoObl, ucnonbidya 100 cM° OHAUCTUJVIMPOBAHHON BOJLI.

11.3 Yepes 15-20 MuH (He Oonee!) UIMEPSIOT ONTUYECKYIO TJIOT-
HOCTb aHATU3HUPYEMBIX U XOJIOCTOH MPOO0 10 OTHOLUEHUIO K AUCTHUIIUPO-
BaHHOH BojJe Ha Qoromerpe (CnekTpodOTOMETPE) C HENpEepbIBHOH pai-
BEPTKOW CNeKTpa npu ajiMHe BoJiHbl 720 HM (Ha ¢oTomeTpe, CHAOXKEHHOM
cBeTOhUAbTpaMu — 670 unu 750 HM) B KIOBETE C TOJILIMHON MOTJIOLLAIO-
HIErO CN0S 5 CM. 3HAYEHHE ONITHUYECKOH MJIOTHOCTH XOJIOCTOIO ONbITA Bbl-
YUTAIOT U3 ONMTHUUYECKOH NMJIOTHOCTHU MpoD.

Ecian onTUYeckas MIOTHOCTbL MPOObI Bbillle TAKOBOW AJIsE MOCHEeAHEMN
TOYKU TpagydpoBOYHONW 3aBUCUMOCTH, TMOBTOPSAIOT H3MEPEHUE, B3SB
MEHbLIYIO aJIMKBOTY aHAJU3UPYEMOM BOAbI U pa3zdaBuB ec a0 100 cM’ Ou-
NUCTHIIJIMPOBAHHON BOJOH. ANUKBOTY NpoObl BOABI )i pa3daBicHUS Bbi-

11
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OuparoT TakuM 00pa3oM, 4ToObl KOHUEHTpauus CBUMHLA B pa30aBieHHOM
npobe Haxoaunacek B adana3zoHe ot (0,030 no 0,050 Mr/am>.

11.4 Mewarwillee BIHAHHE B3BeleHHBIX H KOJUIOMJHbIX BelIECTB
YCTPAHSIOT NpeABapUTeNibHLIM (UAbTPOBAHUEM MPOOLI. BO3MOXKHbBIE Me-
lIaKo!lyMe BIUAHUS MATPULbl MPoObl YCTPAHAIOT MyTEM pa3pylUeHUs opra-
HUYECKUX BelleCcTB Y D-001yueHHMEM W BBIACJICHUEM CBHUHIA U3 BOJbl CO-
OCaXXJ€HUEM C JHOKCUIAOM MapraHua B suae PbO,.

12 BoiuuciieHue pe3y/ibTaTOB H3MepeHMid

12.1 MaccoByr0 KOHLEHTpaUUIO CBUHIA X, Mr/aM”, B aHATU3UPYyEMOH
npoOe BOJbI paCCYUTHIBAIOT MO (hOopMYJie

- C-100
x=E300 3)

rae C - MmaccoBasli KOHUEHTpPAUUS CBHHUA, HAMACHHAS MO rpanyHpPOBOYHOM
3aBUCHMOCTH, MI/IM;
V - 06bEM anuKBOTHI MPOOH! BOABI, B3ATHIH AN aHATM3A, CM”.

12.2 Pe3ynbraT M3MepeHUs B JOKYMEHTaxX, NpeayCcMaTPpUBaIOLIUMX €ro
MCIMOJIb30BAHHE, NPCACTABIIAIOT B BHJE

XA, mr/am’ (P=0,95), (4)

rae A — rpaHvlbl XapakTEpUCTUKHU MOrPEILIHOCTH pe3yJibTaTa U3MEPEHUSA
A7 JaHHOHM MACCOBOH KOHLIEHTpPAL MUK CBUHLA, Mr/am> (M. Tab-
aduy 1).

Uuc/ieHHbIE 3HAYEHUs pe3yabTaTa H3MEPEHHUS JIOJDKHbI OKaHYH-
BaTbCS LUM(QPOH TOro e paspsna, YTO M 3HAYEHUS XAPAKTEPUCTUKH MO-
FPEWIHOCTH; MOCJEAHUE HE JOJDKHbI coaep)aTb OoJiee ABYX 3HayalMx

U Gp.
12.3 JlonycTuMo NpeacTaBiisaTh pe3yabTaT B BUAE

XEA, (P=0,95) upu ycnosuu A, <A, (5)

rae £ A,— rpaHulibl XapakKTepPUCTUKHA MOIPEIHOCTH pe3yJIbTATOB H3MeEpe-
HUH, YCTAHOBJIGHHbBIE NPU peann3aliid METOIHKH B Jlaboparo-
pyUM U obecreyrBaeMblie KOHTPOJIEM cTaOUIBLHOCTH pe3yJibTa-
TOB U3MEPEHHH, MI/AM" .

12
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[IpuMeuanue - JJomycTMMO XapaKTEPUCTUKY MNOIrPEIIHOCTH PE3YJIbLTATOB HU3-
MEPEHUH NMpHU BHEAPEHHH METOAMKHU B J1aDOpaTOpPUM YCTAHABIUBAThL HAa OCHOBE Bbl-
paxenus A,= 0,84 A ¢ nocneayrOMM YyTOYHEHHEM [10 MEpe HAKOIUIEHHS HHOP-
MAaLMHU B NMPOLECCE KOHTPOJIA CTAOMIIBHOCTH PE3YNbTATOB UZMEP EHUIA.

12.4 Pe3ynbraThl H3aMepeHHH OQOPMIISIOT MPOTOKOJOM HIJIM 3aMUCHIO
B )XypHane, no popMaM, npuBeAcHHbIM B PykoBoJcTBE N0 KayeCTBy 1abo-
PaTOPHH.

13 KonTposib KayecTBa pe3y/jibTATOB H3IMEpPEHUH NMPH peaiu3alHH
METOAMKH B J1IA00paTOpHUH

13.1 O0ouHe noJioxKeHUud

13.1.1 KoHTpoap kayecTBa pe3yJIbTATOB U3MEPEHUH TPU peain3aluu
METOJMKH B 1aDOpaTOpUH NpeayCcMaTpHBAET:

- ONEpPaTUBHBIH KOHTPOJIb KCIOJHUTENEM IMPOLEAYpPbl BbINOJHEHUS
HU3MEPEHKUH (Ha OCHOBE OLEHKHM MOTPEIHOCTH TPH pealiIi3alUu OTAENbHO
B3SATOH KOHTPOJILHOHN Npoueaypsl);

- KOHTPOJIb CTA0UJILHOCTH PE3yJbTATOB U3MEPEHUH (HA OCHOBE KOH-
TPOJisi CTAOUIIBHOCTH MOrPELIHOCTH).

13.1.2 [lepyoaAHYHOCTb ONEPATUBHOrO KOHTPOJSA UCIIOJHUTENIEM NPO-
LUedypbl BRINOJIHEHUS U3MEPEHUHM, a TAKXKE pealin3yeMble MPOLEAyphbl KOH-
TPOJis CTAOUNBHOCTH PE3yJ/bTAaTOB BBIMOJHSAEMBIX U3MEPEHUU perjaMeH-
THPYKOTCS B PYKOBO/ICTBE 110 Ka4eCTBY J1abopaTopUu

13.2 AJIropMT™ ONepaTHBHOI0 KOHTPOJISt MPOUeAYyPbI BHINOJIHE-
HHUS U3MEPEHHH ¢ UCII0JIb30BAHHEM METOAa 100aBOK

13.2.1 OneparuBHbI KOHTPOJIb UCTOJHHUTEJIEM MNPOLEAYPhI BBIMNOJI-
HEHUsI HW3MEPEHHUI MNpoBOAAT NYyTEeM CPaBHEHUS pPe3YyJbTAaTOB OTAEJbHO
B3ATOi KOHTPONbHOH npoueaypsl K, ¢ HopmatuBoM KOHTpoJIs K.

13.2.2 Pe3ynbTaT KOHTPOJBHOM npouenypbl K,, MI/AM’, paccuuThbl-
BalOT M0 GopMyJie

K= | X' -X-C], (6)

rne X'— pe3yJbTaT KOHTPOJILHOTO M3MEPEHUS MACCOBOH KOHLEHTpaLWH
CBHUHLA B Npobe ¢ u3BeCTHOHN 100aBKOH, Mr/,uM3;

13
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X — pe3yabTaT U3MEPEHUS MACCOBOM KOHIEHTpaUUXU CBUHUA B paboyei
npobe, Mr/am’;
C — BeMUHHA 100aBKH, MI/am".

13.2.3 HopmaTHB KoHTponst KOHTpons K, MI/AM°, pacCUMTBIBAIOT MO
dhopmyne

K = \/(A_nx')z +(Aﬂx)2 ’ (7)

I'’AC Aﬂx'- JHAYCHHUA XAPAKTCPUCTHKHU TNOIpCUIHOCTH PE3YJILTATOB U3MEPE-

HHIl YCTAHOBJIEHHBIE B NabopaTOpHH MpH pcaju3aldd METOHU-
KM, COOTBETCTBYIOLIME MACCOBON KOHUEHTpAlMH CBWHLIA B
npobe ¢ no6aBkoi, Mr/aM’;

A, - 3HAYCHHUS XAPAKTEPUCTHKH MOrpeliHOCTH pe3yJIbTaTOB U3MeEpe-

HUH, YCTAaHOBJICHHBIE B Na0OpaTOPUH NpH peau3auui METO/IH-
KH, COOTBETCTBYIOUIMUE MACCOBOW KOHUEHTpallMH CBHHUA B pa-
6oueli npobe, Mr/am:.

[IpuMedaHHe — JomycTUMO A51d pacyeTa HOPMATHBA KOHTPOJA U CIOJb30BaTh

3HAYEHHS XapaKTEPUCTHUK MOrPeIlHOCTH, NMOJYYEHHBIE pacHeTHBIM myTeM 1o ¢op-
Mynam A .=0,84-A u A, =0,84-A,.

13.2.4 Ecnu pe3ysibTaT KOHTPOJbLHOR NMpoueaypbl YAOBICTBOPSET YC-
JIOBUIO

[ Kl K, (8)

[MpoueAypY MNPU3HAKOT yAOBJIETBOPUTENBHOM.

[Ipy HeBLINOJHEHUH YCAOBUA (8) KOHTPOJBHYIO OPOUEAYPY MOBTO-
pstoT. [Ipu NMOBTOPHOM HEBBINOMHEHUH YCIOBUS (8), BBISICHSAIOT MPHUYHUHBI,
MPUBOAALLME K HEYAOBRJICTBOPHUTENbLHBIM pe3yibTaTaM, U MPHHUMAIOT Me-
Pbl IO UX YCTPAHEHHUIO.

14 IlpoBepka npuemMJIeMOCTH pPe3y/bTATOB, HOJYYE€HHBIX B YCJ10-
BHAX BOCIIPOH3IBOAHMOCTH

14.1 PacxoxnaeHue Mexay pe3yibTaTaMH W3MEpPEeHHH, MOJyUYeHHbIMY
B ABYX Ja0bopaTopusX, HE JOJ/IKHO MPEBLIIATE Npeaesia BOCIPOU3BOAUMO-
CTH. [IpU BBIONHEHUH 3TOrO YyCJAOBHS MpPUEMIEMbl 00a pe3ynbTata u3Me-
PEHHH U B Ka4Y€CTBE OKOHYATENbHOIO MOXET ObITb UCIMOJBL30BAHO MX 00-
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ljee cpeaHee 3HayeHHe. 3HAYEHUE Mpeacia BOCIPOH3BOAUMOCTH R,
3
MI/JIM”, paCCUHMTBHIBAIOT Mo GopMyie

R=2,770R, (9)
rie Og — MOKa3aTelb BOCIPOM3BOAMMOCTH METOIMKH, MI/AM° (CM. Tabnu-
ny 1).

14.2 Tlpu npeBbllueHUM Npeaena BOCMPOU3IBOAHUMOCTH MOryT ObITh HC-

[M0JIb30BAHbl METOAbI OLEHKH MMPHEMJIEMOCTH PE3Y.JIbTATOB U3MEPEHHH CO-
rimacHo paszaeny S 'OCT P UCO 5725-6 unu MU 2881.

14.3 [lpoBepka MNnpueMJeMOCTH MPOBOAUTCA NPH HEOOXOIAHUMOCTH
CPABHEHHUS PE3yabTaTOB U3MEPEHHH, MOJYUEHHBIX JABYMS J1aDOpaToOpUsIMH.
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IIpunoxenue A
(0bs3aTeNibHOE)

[ToaroroBka u pereHepauus KOJOHKH ¢ KATHOHHTOM

3amayuBaroT 25-30 r cyXoro KkaTHOHMTA Ha 1-2 CyT. B HacbIWEHHOM
pacTBOpE XJIOpUJAA HATPHUS B AUCTHILIMPOBaAHHOH Boze (70 r xnopuja Ha-
Tpusi pacteopsiioT B 200 cM’ Boabl). 3aTeM pacTBOp XJOpHAA HATPUS CIIH-
BalOT, NMPOMBIBAIOT KATUOHUT 2-3 pa3a AUCTHJUIMPOBAHHOM BOJAOH M HA Cy-
TKM 3aJMBalOT KATUOHHUT PaCTBOPOM COJISIHOM KHUCIOTHI 4 Moaw/aM>. Okpa-
CUBLUMHCS pacTBOp COJISHOW KHUCJIOTHI CIHBAIOT, MMPOMbLIBAIOT KAaTHOHUT
2-3 pa3za qUCTHIITMPOBAHHON BOAOW A€KaHTauMeH U CHOBa MOBTOPSIOT 00-
paboTKy KaTHOHHTA pacTBOPOM COJIAHOM KHCAOTHI 4O Te€X MOp, MOKa pac-
TBOP HAaJ KaTUOHUTOM [epecTaHET OKpamMBaTbCAd B XenTbld uBeT. [locne
3TOrO MEPEHOCAT KATHOHUT B KOJIOHKY BMECTE C BOJOH Tak, YTOOb! He 00-
pa3oBagoCh BO3AYLIHbIX MYy3bipbKOB. BbICOTa €108 KATHOHKHTA B KOJIOHKE
N0oJHKHA ObITh OKOJIO 15 ¢cM. llpeaBapuTeNbHO B KOJIOHKY [MPHUJIMBAIOT HE-
MHOIO AHCTHIIMPOBAHHOM BOAbI. M30BITOK BOABI MpU 3aMONHEHHH KOJIOH-
KA [MEPUOJMHECKH CIIMBAOT yepe3 kpaH. [locne 3anonHeHus nponyckaioT
yepe3 KOJIOHKY ¢ KaTHOHUTOM nocienoBatensHo no 30 cM® pacTBopa -
poKcu/a HaTpus | MOJIb/ M, AUCTU/UTUPOBAHHOH BOJB! U pPacTBOpa COJS-
HO# KHCIOTbI | MOMB/AM® €O CKOPOCTBIO 1-2 Kamiu B CEKyHAY, MOBTOPSAA
npouenypy 8-10 pa3s. 3akaHuuBalOT 00pabOTKyY KATHOHUTA MPONYCKAHUEM
30 cM’ pacTBOpa COJISIHOM KMCIOTBI. II0C/]€ 3TOr0 NMPOMBIBAIOT KONOHKY
ouaucTunnupoBaHHon Boaod 10 pH 5 no yHuBepcanbHOM MHAUKATOPHOM
OymMmare, npornyckass BOAy ¢ MakCUMaJlbHO BO3MOXHOH CKOPOCTbIO. B 1e-
peEpPbIBE MEXAY HCIIONL30BAHUEM KOJIOHKY XPaHAT repMETUYHO 3aKpPBITOH.
KaTHOHUT J0JKEH NMOCTOSHHO HAXOAMTHLCA MOJ CI0EM BOAbI.

[Tepuoanyecky KOJIOHKY pereHepHupyloT, nponyckas 50 cM’ pacTBopa
CONSAHON KHCNOTBI | MOJIB/AM U MPOMbIBAs GUAHCTHILIHPOBAHHOMH BOMO.

KaTuoHHUT (KaK CYXOil, TaK U BJAXKHBIK) CO BpEeMEHEM CTapeeT U Teps-
€T MOHOOOMEHHbIE CBOMCTBA. {11 MPOBEPKU NMPUIrOAHOCTH KAaTUOHUTA TO-
TOBAT pacrBOp XJOpHAa HaTpUR C  MOJSIPHOM  KOHUEHTpauueu
0,010 Monaw/am’, ans yero B3sewuBaioT 0,0585 r XJIOPKAA HATPUS M pac-
TBOPSAIOT €ro B JUCTUJUJIMPOBAHHON BOJIE B MEPHOH KONOE BMECTUMOCTBIO
100 c™m. Yepes KONOHKY MOCAE NEPBOHAYANBHOW MOArOTOBKH WK MOCIE
pereHepauuu nponyckaoT S0 cM® JUCTHIUIMPOBAHHOM BOAbI CO CKOPO-
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cTblo 1-2 kannu B cekyHay. [lepsbie 20-25 cM® Boabl, NpolLeALel yepes
KOJIOHKY OTOpachIBAIOT, CIEAYIOILYIO MOPLUHIO 00BEMOM OKOJIO 235 cM’ co-
GMpalOT B CTaKaH BMECTHMOCTbIO 50 cM” M u3MmepsoT pH KaTHOHHPOBaH-
HOW BOoAbI. Ilocne 3Toro nmponyckaroT ¢ TOM )€ CKOPOCTbIO MPUTrOTOBJIEH-
HBIH pacTBOp XJiopuza HaTpus, mepsbie 20-25 cM® pacTBOpa, MPOILELIHE
yepes3 KOJOHKY OTOpachiBalOT, a CIEAYIOLLYIO MOPLHIO COOUPAIOT B CTaKaH
U Takxke u3mepstor pH. 3a cyer 3aMenieHUs HOHOB HATPUS B PACTBOPE MPH
[MPONYCKAHUM YeEPE3 KAaTUOHUT HA MOHBI Boaopoaa, pH pacTBopa noHHxa-
€TCS 10 CPABHEHUIO ¢ KATHOHHPOBAHHOW AUCTUIIUPOBAHHON BOAOH. Eciu
KayeCTBO KATHOHUTA YJOBJIETBOPUTENLHOE, pa3HulLAa B BenuynHe pH
JIOJDKHA COCTAaBJIATE 2,5-3 e IHHULEI.
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IIpnaoxenne b
(peKOMEH1yEMOE)

MeTOARKA NPUIOTOBJIEHHS ATTECTOBAHHOIO pacTBopa ceuHna AP1-Pb

AJAS YCTAHOBJACHUSA INPAAYHPOBOYHBIX XaPAaKTePHCTHK NPHOOPOB U
KOHTPOJA TOYHOCTH H3IMEpPEHHH MacCOBON KOHUEHTPAUHK CBUHLA

poToOMeTPHIECKHUM METOI0M

b.1 Hazna4yeHue u 00,1aCTH MPUMEHEHHSI

HacToslas MeToaMKa peErnaMeHTUPYET NPoUesypy NPUIOTOBICHHS aT-
TECTOBAHHOI'O pacTBOpa CBUHLIA, NMPEeAHA3HAYEHHOrO /18 YCTAHOBJIEHHUS Ipa-
JIYUPOBOYHbBIX XapaKTEPUCTUK NMPUOOPOB U KOHTPOJSA TOUHOCTH Pe3ybTATOR

U3MEPEHUA MacCOBOl KOHUEHTpALMYM CBUHIA B NPUPOAHBIX W OYHUILEHHBIX
CTOYHBIX BOAAX (POTOMETPHUYECKUM METOAOM.

b.2 MeTpoaoruyeckue XapakTeprUCTHKH

b.2.1 ATrecToBaHHOE 3HAY€HUE MAaCCOBOM KOHUEHTpAalUM CBUHLIA B pac-
tBope AP1-Pb cocrasnser 1,000 mr/cm’.
b.2.2 ['paHulbl MOTPELIHOCTH YCTAHOBJIEHUS ATTECTOBAHHOIO 3HAYe€HMA

MacCcOBOH KoHueHTpauuMu c¢BuHUA B pactsope API-Pb (P=0,95) pasHuI
+0,0051 mr/cwm’.

b.3 CpeacrBa uaMepeHHIi, BCNoMorare/ibHble yCTPOHCTBA, PEAKTHBDI

b.3.1 Becnl naboparopHnie Bbicokoro (II) xknacca rounocty no I'OCT
24104-2001.

b.3.2 KonbGbl MepHbie 2 Knacca TOUHOCTH MCnoJiHenus 2, 2a no NOCT
1770-74 BMecTUMOcTLO: 100 cm® -1 wT, 500 cm” =1 wrT.

b.3.3 Ilunerku rpagyupoBanHbie 2 kjacca TouHOCTH Mo 'OCT 29227-
91 BMECTHMOCTBIO: 2 M — | T, 5 em” —1 1.

b.3.4 Llununapsr MepHble ucnondenus 1, 3 no FOCT 1770-74 BmecTu-
MOCTbEO: 25 cM” —1 1WT.

b.3.5 I{anouka cTeknaHHas.

b.3.6 CrakaHunk Ans B3BewnBaHug (01okc) CB-19/9 mo T'OCT 25336-
82.

b.3.7 IloausTHneHoBas (NOAUMNPONUIEHOBAsA) NOCyaa IS XpaHEHUS aT-
TECTOBAHHBIX PACTBOPOB.
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b.4 UcxoaHble KOMIIOHEHTbI ATTECTOBAHHOIO PACTBOPA

b.4.1 CsuHen asoTHOkucHbINA (HUTpAT cBUHLA) o | OCT 4236-77, x.u. ¢

coaepkaHueM OCHOBHOro BeuiecTBa Pb(NQO3), He MeHee 99,5 %.
b.4.2 Kucnorta azotHas no ' OCT 4461-77, koHLEeHTpUpOBaHHas, X.Y.

b.4.3 Boaa OMauCTHIIMpOBAaHHAas.

b.5 IIpoueaypa npuroroB/ieHHs1 aTTeCTOBAHHOrO pacTBopa AP1-Pb

BiBewnBalOT B OlOKCE Ha 1abOpaTOPHBIX BeCaxX BBICOKOIO KJjiacca TOY-
HOCTH 0,799 r Pb(NOs), ¢ TOYHOCTLIO 0 YETBEPTOro 3HAKa NocJe 3ansaTo,
KOJIMUYECTBEHHO MNEPEHOCAT €ro B MepHYH KOJIOY BMecTUMOCTbIO 500 M,
PaCTBOPAXOT B HEOOJBUIOM KOAWYECTBE OUAUCTUILIMPOBAHHOHW BOALI, J0-
6aBIsIOT 2 CM” KOHLEHTPUPOBAHHOMU a30THOM KUCIOTHI, JOBOIAT OOBEM pac-
TBOpaA 10 METKHU OUJAUCTUIIMPOBAHHOM BOAOH U NEPEMELLIMBALOT.

b.6 Pacuer MeTpPOJIOrHYECKHX XaAPAKTEPHUCTHK AaTTECTOBAHHOIO pac-
TBOpa AP1-Pb

b.6.1 ATrecroBaHHOe 3HAYE€HHE MAcCOBOM KOHUEHTpauuu cBUHUA C,
MI/CM>, B paCTBOpE PacCUMTBIBAIOT MO (opMyie

1000-m-207,2
V-331,2 (5.1

C.._

rJie m - Macca HaBeCKM HUTpaTa CBUHLA, T
V - BMECTHMOCTb MEPHOM KOJOBbI, CM”:
207,2 - MmoJisspHas Macca CBHUHLA, I'/MOJIb;
331,2 - monisipHas macca HuTparta cBuHUa Pb(NO;),, r/Mob.

b.6.2 PacueT morpewHoOCTH NpuIOTOBJIEHUS ATTECTOBAHHOIO pacTBopa
A, Mr/cM’, BBITIONHAIOT MO GopMyJie

A=C'\( —Ey’ +( Ty’ +( ), (b.2)
rae L - MaccoBas Aoss OCHOBHOro sewectBa Pb(NO;),, npunucaHHas peak-
TUBY KBaJIMPUKALUU «X.4.», Y0;
Ap NpeaenbHOE 3HAYEHUE BO3MOXKHOIO OTKJIOHEHHUS MACCOBOH J0JIM
OCHOBHOTI'O BELLUECTBA B pEaKTUBE OT NPHUIMUCAHHOTO 3HAa4YeHUA WU, Yo;
Am - npeJebHas BO3MOXXHas NOrpellHOCTh B3BELUHBAHMA, T;
M - MAcCa HaBECKM HUTpATA CBUHILIA, T;
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V - BMECTMMOCTb MEPHOIi KONObl, CM’ ;
Ay - Ipefie/ibHOE 3HAYEHHE BO3MOXKHOIO OTKJIOHEHHS BMECTUMOCTH Mep-

HOIt K010bl OT HOMHHAJILHOIO 3HAYEHUSA, CM® .

['panuubl BO3MOXHBIX 3HAYEHUH MOIrPEIUHOCTH MPUIrOTOBJICHHUSA aTTe-
CTOBAaHHOIrQ pacTBOpa PaBHBI

05 ,
=3 . (==

0,0002
0,799

0,40

) _ 3
500) 0,0051 Mr/c™m.

)* +(

b.7 Tpeboranusi He30NMaCHOCTH

HeobxoauMo cobnroaars obline TpeOOBAHUA TEXHHUKHM O€30MacHOCTH
rnpu paboTe B XMMHYECKHX J1abOpaTopHsiX.

b.8 TpeboBanus K KBAJM(PHUKALHHK OIIEPATOPOB

ATTECTOBAHHBIA PACTBOP MOXET MOTOBUTh UHXKEHEDP UK J1aDOPAHT CO
CpeJHUM NpPOMdECCUOHANTBHBIM 00pa30BaHUEM, MPOLUCAILIUNA CHIELHANIbHYIO
MOArOTOBKY U UMEIOLUUM CTaxX pabOThl B XUMHUYECKOH JiabopaTOpHH HeE
MEHEE rojia.

b.9 TpeboBaHHs K MAPKHPOBKE

Ha CKIAHKY C aTTeCTOBAHHbIM PAacTBOPOM JOJKHA OBITh HaKJEeHA
ITHKETKA C YKA3aHUEM YCJIOBHOro 00603HaueHUs pacTBopa, MacCOBOH KOH-

lEHTpallMH CBHHLA, MOrPEUIHOCTH €€ YCTAHOBJEHHUS M AAaThl MPHUTOTORJIE-
HUS.

b.10 Ycaosua xpanenus

ATrecToBaHHbIH pacTBOp AP1-Pb XpaHAT B NJIOTHO 3aKpbITON CKIAH-
Ke He DoJiee 6 Mec.
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DeaepaabHas ¢aykda Mo ruApoMeTeopoJIorun
M MOHUTOPHHIY OKPYXKAIOLEH cpeabl

IN'OCYJAPCTBEHHOE YYPEXJIEHHUE
IT'NMAPOXUMHYECKHUHU HHCTUTYT

—

344090, r. Pocto-Ha-J[oHy  akc: (863) 222-44-70
np. Crauku, 198 Tenedon (863) 297-51-63
- E-mail: ghi@aaanet.ru

CBUAETEJABCTBO
00 arTecTalMy METOAUKH BbIMONHEHUs uiMepeHuil Ne 102.24-2008

MeToA1Ka BbINOJHEHUS U3MEPEHUI MAcCOBON KOHLUEHTpaUUU CBHHLA
B BOJlax JOTOMETPUYECKHUM METOJOM C MeKCAOKCALMKI0a30XPOMOM,

padpaboraHHas [ ocynapCTBEHHbIM yupexJaeHHeM [ HAPOXMMUYECKHH
WHCTUTYT

u pernamentupoBaHHas P/l 52.24.448-2009. MaccoBas koHUeHTpauus
CBMHLA B BoAaX. MeTo/1MKa BbITIOJIHEHUS U3MEPEHHU (POTOMETPHUECKUM MeE-
TOAOM € I'eKCaOKCallMKJI0a30XpOMOM

arrectoBaHa B coOoTBeTCTBUH € [ OCT P 8.563-96.

ATTecTaluus OCYLIECTBJIEHA [10 pe3yjbTaTaM JKCNEPUMEHTANILHBIX HC-
ClIEAOBaHUH.

B pesynabTtare arrecTaldud YCTAaHOBJIEHO, YTO METOAUKA BLIIOJIHEHUS
UIMEPEHUHU COOTBETCTBYET NMPEAbABIAEMbIM K HEH METPOJOTHUYECKHUM Tpe-
OoBaHUsM U 00J1a1a€T METPOJIOTHYECKUMU  XapaKTePUCTUKAMU, NPUBEJIEH-
HbIMHM B Tabnuuax 1 u 2.

Tabnuua | - JInana3oH U3MEpEeHUN, 3HAUECHUA XapaKTEepPUCTUK MMOrPEeLUHO-
CTH U3MEPEHHUM U €€ COCTABMAIOLLMUX NIPH NPUHATON BEPOATHOCTH P=0,95
Jiuana3oH [lokazaTens [ lokazartenso [loka3zaTensb [lokazaTensb
U3MEPEHHH MOBTOPAEMO- | BOCIHPOU3BO- | MNPABHUJILHOCTHU TOYHOCTH
MAaCCOBOH CTH (CpeaHe- OIUMOCTH (rpaHMU bl (rpaHULIbI
KOHUEHTPAUHWHU | KBaapaTuye~ | (CpelHEKBad- | CHCTEMATHYE- | MOTPELIHOCTH)
CBHHLA, CKO€ OTKJ/IOHE- | paTUHecKoe | CKOM rnorpelu-
HUE TMOBTO- OTKJIOHEHUE HOCTH)
psAEMOCTH) BOCIIPOU3BO-
AUMOCTH )
X, Mr/am’ G,, MI/IM" Gr, MI/IM” +A., MI/OM° +A, Mr/aM’
Ot 0,0100 20 0,0014 0,0017 0,0025 0,0049
0.0500 BkmOU.




Tabnuua 2 - JlnanazoH u3MepeHUit, 3HAYEHU NpeleOB MOBTOPAEMOCTH H
BOCMPOM3BOAUMOCTH NMpH NPUHATONH BeposTHOCTH P=0,95

—

HNuanason uaMepeHun | [lpenen nosTopseMo- [Ipenen
MAacCCOBOH KOHUEHTpa- | CTH ([ ABYX pe3y/ib- BOCIIPOU3BOAHUMOCTH
WU CBHHLA, TAaTOB NapaslieIbHbIX (g ABYX pE3YJbTATOB
ONPEeACHCHHN ) U3MEPEHH )
X, mr/om’ | ¢, Mr/am’ R, Mr/am’
Ot 0,0100 no 0,0500 0.0039 0.0047
L BKJIOY

[Tpu peanuzauun MetoaukH B 1abopatopun oGecneyuBalorT:

- OMEPAaTUBHBLIH KOHTPOJb HUCMNOJHUTEIEM MNPOUEAYPbl BRIITOJHEHUSA H3-
MEpPEHHUHU (HA OCHOBE OLUEHKHU TMOrpeliHOCTH MpH peanu3anuu OTHACNbHO B34-
TOW KOHTPOJIbHOM NpOoLEnypsl);

- KOHTPOJIb CTaOUJIBHOCTU pe3ysibTaToB U3MEPeHUl (Ha OCHOBE KOHTPO-
I CTAaOUJIBHOCTH MOBTOPAEMOCTH, BHYTPUNAOOPATOPHON NMPEUM3HOHHOCTH,
MOrpeLHOCTH).

ANIrOpATM OIEPATUBHOIO KOHTPOASA UCIOJHUTENEM NPOUENYPLI BbINOJI-
HeHUd u3MepeHuil npuseneH B PJ1 52.24.448-2009.

[lepHoAUYHOCTL OMNEPATUBHOIO KOHTPOJIA M Npoueaypbl KOHTPOJA CTa-
OMNILHOCTH PE3YJIbTATOB BLINOJHEHUS W3MEPEHUH perJjaMeHTUPYIOT B PykKo-
BO/ICTBE MO Ka4yeCTBY 1a00paTOpPUH.

A.M. HukaHopos

A.A. Hazaposa




