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BBegeHue

Kapbonartpl, ruapokapOboHaTsl M CBOOOAHBIM NUOKCHUA yriepoja NpeacTas-
NAOT coOOM QPOpMBI CYLUECTBOBAHUA YTOJbHOH KMCIOTHEI B NOBEPXHOCTHBIX BOAAX
cylid. KonuuecrtBeHHbBIE COOTHOWEHUA MEXKIAY HUMHU, TIPUBEAEHHBIE B Tabmuue 1,
OMNpeaeAoTCd COCTOSTHHEM KapOOHAaTHO-KaNbLUMEBOH CUCTEMbI U B 3HAYUTEIb-
HOH CTErneHU 3aBUCAT OT BenuyHHbI pH.

Tabnuua 1 - MosibHbIE J0JIH, B NMPOLIEHTAX, MPOU3BOAHBIX YrONbHON KHCIOTHI, B
3aBUCUMOCTH OT BesM4uuHbl pH (6e3 yuera k03 PHUILIHEHTOB AKTUBHOCTH)

— e, —— " M . = r— A 4 D e —r———— o —

—_—— —— — am - — —— e —————_——

dopma pH
_Haxoxknenms | 4 | 5 | 6 7 | 8 183 9 | 10 | 11
H,CO;+CO;, 99,5 | 954 | 87,7 | 173 | 20 | 1,0 | 0,2 -
HCO5’ 0,5 | 4,6 | 32,3 | 82,7 | 974 | 97,8 | 94,1 | 62,1 | 14,3
co,” | - [ -] -1 - 106]12]57]375]857

[IpucyTcTBHEM B BOAE COJieid YyroJbHOM KUCHOTHI (KapbOOHaTOB M ruapo-
kapOoHaTOB) 00ycnoB/ieHa kKapOOHaTHasA WIECNOYHOCTb, KOTOpas SABJAETCA OAHOM
U3 BAXKHEHIIUX XapaKTEPUCTUK MOBEPXHOCTHBIX BOA CylIM. [1o BenHUMHE tenou-
HOCTH CYJAT O HAMpPAaB/IEHHOCTH F€OXHMMHYECKHUX M F’HAPOXHUMHUECKHX MPOLIECCOB,
o0ycoBNHBaOWMX (POPMHPOBAHHE XHUMHUYECKOTO COCTABa BOJ, 3PO3UH 3EMHOM
[OBEPXHOCTHU, 00pa3zoBaHUE OCAAOUHBIX MOPOA U T.A.

BenuyvHa UIETOYHOCTH MCMNOJB3YETCH AJIsS pacuyera KOMITIOHEHTOB KapOoHaT-
HOI'0 paBHOBeCHUS U DanaHCa yrojibHOM KHUCHIOTHI, YTO HEOOXOAUMO MPU UCCAECHO-
BAHHUM COCTOSIHUS BOOHBIX JKOCHCTEM. BenuMuMHA LIETOYHOCTH HMeeT OONbiloe
3HAYEHUE TNPU OLICHKE MPUIOAHOCTH BOJAbI AJIA MPAKTHYECKUX Lelieid. B npoMbii-
JIEHHOCTH U CTPOMUTEBLCTBE OT BEJIAUYUHBI LIECITOUYHOCTH 3aBHCHT KOpPpPO3HA CTPOM-
TEJBHBIX MarepuhasnoB (O0€ToHa), BhinageHWE KapOOHATHOM HAKHWMHU B KOTIaX, MHU-
TAlOUIMX 1apOCHIIOBbIE YCTAHOBKHU. B CEMIbCKOM XO03511CTBE BEJIMYUHA LLEIOUHOCTH
OIpPEAESET BO3IMOXHOCTh UCIOI30BAHUS BOAbI MUl OPOLLIEHHUA.

KapOonatbl, Kak MPOAYKTbl BTOPOH CTYMEHU AUCCOUMALAM YTOMBHOM KHUCIO-
Thbl, MOABAAKOTCA IPpH pH>7 M CTaHOBATCA AOMUHUpYIOLIEH GOpPMOH pousBoa-
HbIX YroJILHOM KUCHoTh! nipy pH>10,5.

(OCHOBHBIMU UCTOYHHUKAMH MOCTYINEHHA KApOOHATOB B TMOBEPXHOCTHbLIE BO-
Abl SBJAIOTCA OPUPOAHBIE NPOLECCH] XUMHUYECKOrO BHIBETPHBAHUSA U PaACTBOPEHHSA
KapOOHATHBIX MOPOA, @ TAKXKE CTOUYHBIE BOAB MPEANPUATHH XUMHYECKOH, CHIH-
KaTHOH, COAOBOHU NMPOMBIINIIEHHOCTH.

KoHueHTpauua kapOOHAaTOB B NOBEPXHOCTHBIX BOJAAX PEAKO MpEBbIIIAET
eAMHHLIbI MWLUIMIPAaMMOB B KyOndeckoMm acuumerpe. OHa noaBepeHa 3aMeTHbLIM
CE30HHBLIM M3MCHECHUAM. BakHeiinvMu dakTopamy, OMNPEAECTAIOMMMUA PEKUM
3TUX UOHOB, SIBJIAKOTCA COCTAB U TUIMBI MOPOA, XapaKTep MUTaHAS BOOAHOTO OObek-
Ta, MEHSIOIUMECA COOTHOLUEHHUS MEXAY MOBEPXHOCTHBIM M MOA3EMHBIM CTOKOM, a
TaK)K€ MHTEHCUBHOCTb (POTOCUHTETHUECKON NECATEIBHOCTH BOJOPOCHE.
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PYKOBOAAINUU TOKYMEHT

MACCOBASI KOHIIEHTPALIMSI KAPEOHATOB B BOJAX.
METOANKA BBIMIOJHEHUS N3MEPEHUN
TUTPUMETPUYECKUM METO/IOM

JlaTa BBenenns - 2010-02-01
1 O6sacTh npuMeHeHHS

1.1 Hacrosmuil pykoBoasuiMid [OKYMEHT YCTAHABIHWBAET METONUKY Bbi-
MOJTHEHUA U3MEpeHHuH (aajsiee — METOAMKA) MacCOBOM KOHUEHTpalUMU KapOOHa-
TOB B Mpo0ax MOBEPXHOCTHBIX BOJA CYILIH W OYMILEHHBIX CTOYHbLIX BOJ B JMAra-
3one ot 1,0 mr/am’ 1o 100 Mr/amM’° THTPHMETPHUECKHM METOIOM .

1.2 Hacrosmuii pykoBoasiuiuil JOKYMEHT NpEAHa3HAueH AN UCTI0Nb30Ba-

HUA B Na0oparopusax, OCYUIECTRIAIOMNX aHANIM3 HOBEPXHOCTHBIX BOA CYIUHU M
OYHILUEHHBIX CTOYHBIX BOA.

2 HopmaTuBHbI€ CChIJIKH

B HacTosAleM pyKOBOASUIEM JOKYMEHTE HCIOJIb30BaHb! CCHUIKM Ha Clie-
AYIOIHE HOPMATHUBHBIE TOKYMEHTHI:

['OCT 12.1.005-88 CCBT. O01ne caHuTapHO-rUrMeHHYecKue TpeOoBaHuA
K BO3AYyXYy pabouyel 30HbI

['OCT 12.1.007-76 CCbT. Bpeansie seujecTsa. Knaccupukaums u oduue
TpeboBaHUA 0€30NaCHOCTH

['OCT 17.1.5.04-81 Oxpana npuponsl. ['uapocgepa. [Ipubopsl U yCcTpOi-
¢TBa 11 0TOOpa, NepBHYHOM 00pabdOTKM U XpaHEHHA NpoO NPUPOAHBLIX BOI.
Obwne TeXHHUYECKHE YCITOBUA

["OCT 17.1.5.05-85 Oxpana npupojsl. I napochepa. Obuime Tpebosanus K
oTOOPY Mpo0d MOBEPXHOCTHBIX H MOPCKHUX BOJI, JIbJIa H aTMOC(EPHBIX OCANAKOB

['OCT P UCO 5725-6-2002 TouHOCTh (IIpaBHIBHOCTb U MPELH3HOHHOCTE )

METOLOB U pe3ynbTaTOB M3MEpeHUn. Hacre 6. HMcnonb3oBaHue 3HaYEHUH TOY-
HOCTH HA IMPaKTHKE

['OCT P 51592-2000 Bopa. O6uiue TpedoBanus k otbopy npod
MU 2881-2004 PexomeHmaumsga. I CHU. MeToaUKH KOJIHUYECTBEHHOI0 XHU-

MHUYECKOro aHaiiu3a. Ilpouenypsl npoBEPKH MPUEMIEMOCTH PE3yJIbTATOB AHA-
TH3a.

[TpuMmevyanue - CCbUIKK Ha OCTalIbHbIE HOPMAaTHBHBIC JOKYMEHTbI MTPHUBEACHBI
B pasaene 4.
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3 IlpunucaHHble XapaKTEPHCTHKH NOTPEeIIHOCTH H3MeEpPEeHUd

3.1 Tlpu cobmoneHuu BceX periaMeHTHPYEMbIX METOAMKON YCIIOBHI NpO-
BCACHUA MU3MEPEHMH XapaKTePHUCTUKH MOTPELIHOCTH pe3yJibTaTa W3MEPEHHUA C
BEPOATHOCTBIO 0,95 He JO/DKHBI [PEBBLILIATH 3HAUEHHUM, NPHUBEICHHBIX B Ta0-
nuue 2.

Tabnauna 2 — Jlnana3oH M3MepeHU, 3HAUECHHUS XaPAKTEPUCTHK MOIrpPEIIHOCTH
M €€ COCTABSIOUIMX NP TOBEPHUTEIbHOH BepoaTHOCTH P=0,95

——h

JluanazoH [TokazaTens [TokazaTtens [lokazaTens [lokazaTens
H3IMEPEHUH MOBTOPAEMO- | BOCMPOU3BOAH- | NpPaBHJIBHO- TOYHOCTH
MacCOBOI CTH (CpeaHe- | MOCTH {CpeaHe- | CTH (FpaHHUbI (rpaHUiIb
KOHUEHTpA- KBaZpaTH4y¢- | KBAAPAaTHYECKOE | CHCTEMaTHue- | TIOTPELIHO-
UHH CKOE OTKJTOHE- OTKNOHEHUE CKOH MO- CTH)
KapOOHATOB HUE MOBTO- BOCMPOU3BOAH- | TPELIHOCTH)
pAEMOCTH ) MOCTH )

X, Mr/am’ G,, MI/M" Og, MI/IM’ +A., M/ oM’ +A, Mr/aM’
Ot 1,0 po 0,1 0,3 0,3 0,7
10,0 rxniou.
Cg. 10,0 oo 0,1 +0,006-X 0,1 +0,019-X | 0,4 +0,008-X | 0,3 +0,038-X
100 BKIOY. )

3.2 3HaueHHUs NoKa3aTeNs TOYHOCTH METOAUKH UCOJIb3YIOT MPHU:
- O(DOPMJICHHH pe3yJbTaTOB H3MEpEHHH, BbllaBaeMbIX J1adopaTropueii;
- OLIEHKE AEATEJIbHOCTH 1adOopaTopHil Ha KavyeCTBO IMPOBEIACHUS H3MEpe-
HUH;
- OLIEHKE BO3MOXHOCTH HCIOJIb30BaAHUA pE3YJILbTATOB U3MEPEHUHN NIPH pea-
JM3alMHA METOJAMKH B KOHKPETHON J1TabopaTopuH.

4 CpeacrBa H3MEPEHHH, BCIOMOTraTeJibHble YCTPOHCTBA, PEAKTHBDI,
MATEPHAJIbI

4.1 Cpeacrea uiMepenuii, BCIOMOraTejibHbi¢ YCTPOHCTBA

4.1.1 Becol naboparopHbie BbiICOKOro (IlI) kmacca toynocty no I'OCT
24104-2001.

4.1.2 Becwl naboparopubie cpeanero (III) xknacca toudoctu no I'OCT
24104-2001 ¢ HaubonbIUM npeaesoM B3BemnBanus S00 r.

4.1.3 Tepmomerp naboparopuuiil no 'OCT 29224-91 ¢ auanazonom ot (
no 100 °C.
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4.1.4 Konbbl MepHble 2-To kinacca TouyHOCTH McrnosiHeHus 2 nmo ['OCT
1770-74 BMecTHMOCTBIO: 100 cM° - | urr.; 200 - 250 cM® - 6 IIT.;
500 cM’ - 1 wr.; 1000 em” - 1 wir.

4.1.5 Ilunetku rpaayupoBaHHbIE€ 2-ro Kjaacca TOYHOCTH HCIONIHEHHS 1, 2
no "'OCT 29227-91 sMecTUMOCTBIO: 2 ¢M° - 1 WIT.; 5 cM° - 3 wr.; 25 ¢M” - 1 T,

4.1.6 ITuneTkn ¢ 0AHOH OTMETKOH 2-ro Kjiacca TOYHOCTH UCTIOJIHEHUS 2 MO
"OCT 29169-91 BmecTUMOCTBIO: 20 M - 2 mr.: 25 ¢cM> - | .

4.1.7 bropetku 2-ro knacca TouHoctd ucnosHenus 1, 3 no 'OCT 29251-
91 WM nUNeTku rpalyupoBaHHbIE 2-T0 Kjacca TOYHOCTH UCMOJHEHHUA 1,2 mo
FOCT 29227-91 BMeCTUMOCTBIO: 2 ¢M- - 1 iT.: S cM® - 1 .

4.1.8 Hmnunap mepubiit uecnondenus 1, 3 no ['OCT 1770-74 smectumo-
cThio 100 cM - | wr.

4.1.9 Konbosl Kn ucnonnenns 2-ro no I'OCT 25336-82 unu CkisHKH Oec-
LIBETHOI'O CTEKJIA C MPUTEPTHIMU NPOOKAMHU BMECTUMOCTHIO 25() cM’ - 6 wT.

4.1.10 Crakanpl Tun B, ucnonHenus | no 'OCT 25336-82 BMecTHMO-
cThio: 50 cM” — 1 wr.; 250 c™® — 1 .

4.1.11 Crakanuuku mig B3peminBaHus (Orokcwl) CB-19/9 u CB-24/10 no
'OCT 25336-82 - 3 .

4.1.12 Bopouku nadoparopusie THn B no I'OCT 25336-82 nunaMerpom
56 MM - 3 wIT.

4.1.13 I'unetka Ilactepa no TY 9464-001-52876351-2000 — 2 .

4.1.14 Hlapuk crexsiHHbIA auameTp 6-7 MM — 3 10T,

4.1.15 CreknsgHHaa najoyka JuaMeTpoMm 6-7 MM.

4.1.16 llnarenu - 3 wir.

4.1.17 Tlocyna creknfaHHAaA A1 XpaHEHUA BCMOMOraTefbHLIX PacTBOPOB
BMecTHMOCTHIO 100, 500 1 1000 cm”.

4.1.18 TpyOku CTEKJIISHHBIE U PE3UHOBBIC (CUJIMKOHOBbLIE) ¢ BHYTPEHHHM
aAUaMeTpoM  5-6 MM.

[Ipymevanue - Jlonyckaercs UCNONB30BaHHE APYTHX TUIMOB CPEACTB UBMEDE-
HUH, MOCYbl H BCIIOMOTaTEILHOIO 000pYyOBaHHA, B TOM YHCIE MMIIOPTHBIX, € Xa-
PAKTEPUCTHKAMM HE XYKE, UEM Y NPUBEAEHHBIX B 4.1.

4.2 PeakTuBbl H MaTEPHAJbI

4.2.1 Kucnora consnas, craugapr-turp 0,1 Mons/nm® no TY 6-09-2540-
87.

4.2.2 Kucnora consguas no ['OCT 3118-77, u.x.a.

4.2.3 Menp (II) ceprokucnasa 5-sognas (cynbdar mean) CuSO45 H,O no
['OCT 4165-78, u.n.a.

4.2.4 KobansT x510pUCTHI 6-BoaHBIA (x70pu kobansTa) CoCl,'6 H,O no
1'OCT 4525-77, 4.1.a.

4.2.5 ®enondraneun no TY 6-09-05-629-77, u.a.a.
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4.2.6 Criupt stunoBsiii mo 'OCT 18300-87 (nonycTtuMa 3aMeHa Ha COUPT

nponunoBeid Mo 1Y 6-09-4344-77, 4.).
4.2.7 YHuBepcanbHasa uHaukaTopHas Oymara no TY 6-09-1181-76.

4.2.8 Boaa puctuinvposadHas o ['OCT 6709-72.

[ITpuMeuyanue - Jlomyckaercs UCMOJb30BAHHME PEAKTHBOB, HM3rOTOBJIEHHBIX
10 ApYyroi# HOPMAaTHUBHONA U TEXHUYECKOH JOKYMEHTALIMHU, B TOM YHUCJI€ UMITOPTHLIX, C
KBAIM( MKALIMEN HE HUKE YKa3aHHOMN B 4.2.

S Metoa H3aMEpeHHH

BrinonHeHue U3MEpeHUit MacCOBOM KOHLIEHTPALHMK KapOOHATOB OCHOBAHO
Ha KOJIMYECTBEHHOM mnepeBoae KapboHaroB B ruapokapdoHar-uoHsl HCO;
MpU TUTPOBAHHUHM NpOOBI BOABLI CONAHONW KuciaoTon no pH 8,3 B npuUCyTCTBUH
HHAMKATOpa (PeHOoNPTaATIEUHA:

H + CO,” = HCOy (1)

HMunukauus KOHEYHOW TOYKH THTPOBAHHUA TMPOMU3BOAUTCH MO CICUHANIBHO
[IPUrOTOBJIEHHOMY PAacTBOPY CpPAaBHEHUS HA OCHOBE pacTBoOpa Cysbdara Mead u
XJIOpUaa KobanbTa.

6 TpeGoBaHust 0€30MACHOCTH, OXPAaHbI OKPYXaKOLIEH cpeabl

6.1 Ilpy BBLIMOJHEHHH U3IMEPEHUA MACCOBON KOHLEHTpPALIMH KApOOHATOB B
npobax MOBEPXHOCTHLIX U OUMLUEHHBIX CTOUHBIX BOJ COOMIOAAIOT TpeOOBaHUS
0€30NaCHOCTH, YCTAHOBJICHHBICE B HAUMOHAIBHBLIX CTAaHAApPTaX H COOTBETCT-
BYIOLIMX HOPMATHBHBIX JOKYMEHTAX.

6.2 [1o creneHu BO3aEHCTBUA HA OPraHU3M BPEIAHBIE BEIUECTBA, HCIOJIb-
3yeMbl€ TIPU BBIMOJHEHUH U3MEPEHUM, OTHOCATCA KO 2, 3 KJaccaM OMacHOCTH

no FOCT 12.1.007.

6.3 CoaepkaHie MCNONb3YyEMbIX BpEOHbIX BEILISCTB B BO3ayxe paboucii
30Hbl HE JIOJPKHO MPEBLIIATH YCTAHOBJICHHBIX MPEACIBbHO AOMYCTHMbIX KOH-
neHtpauuit B coorsercreun ¢ 'OCT 12.1.005-88.

6.4 OcoObIx TpebOBaHUH 10 IKOJOrHYECKONH 0€30MACHOCTH HE MpPEeabABIISA-

CTCA.

7 TpeOoBaHHuA K KBAJH(PHKALIHH ONIEPATOPOB

K BBIMOMHEHUIO HU3MEPEHHN U 00paboTKe UX Pe3yJIbTATOB AOIMYCKAIOTCH
JIHIA CO CpEeAHUM MNpOoPecCHOHANBLHBIM OoOpa3zoBaHueM uin 0e3 mpodeccuo-
HAJILHOTO 00pa30BaHMA, HO HMEIOLIUE CTaX paboOThl HE MEHee 6 Mec., OCBOMB-
IIME METOAHUKY.
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8 Yci10BHA BBINOTHEHUS H3MepPeHU i

Ycj10BMA BBINOJIHEHHS W3MEPEHHII MACCOBOH KOHIIEHTpallMKM KapOOHATOB
HE pErinaMeHTHPYIOTCA, MMOCKOJIBKY U3MEPEHME IPOBOJUTCA Ha MECTe oTOOpa
npoo.

9 OT160p u xpanenue npobd

OT1b60p npod U3 BOAHOro 00bekTa nNpou3BodiaT B coorBercTBuM ¢ ['OCT
17.1.5.05 v TOCT P 51592. Otbop anukBoT npoObl ana onpeaeneHus kapoo-
HaTOB CJieAYEeT MPOBOAUTL HEMEJIEHHO nocie orbopa npodnl (nocie ordbopa
ATMKBOT 18 onpeaeneHus kucnopoaa). OTtbop alMKBOT NPOU3BOAUTCA C MO-
MOILBIO CHGOHA (PE3UHOBOH TPYOKM CO CTEKJIAHHLIM HAKOHEYHMKOM) B [BE
MepHble K0a6bl BMecTUMOCTbIO 200 miu 250 cm’. Tpu 3tom cneayer (BO H3-
Oe)xaHue HaChILWEHUS BOAb! BO3JYXOM) ONYCTHTb CTEKJISHHbIA HAKOHEUHHMK
(H>KHMH KOoHel cH(pOHA) A0 AHA KOJIObI M MPUIIOAHUMATE K MTOBEPXHOCTH BOOBI
B K0JIOE Mo Mepe ee HamnoJIHeHUA. KonObl HaNnOJHAIOT 10 METKH M 3aKpbIBAIOT
npoOxkoi. [lpenBaputenbHo, nepen 3anoJIHEHHEM, MEpHble KoaObl 2-3 pasa
OIOJIACKUBAIOT aHAJIU3UPYEMOU BOAOW. AHAIU3 NMPOOLI BLITIOJIHAKT Cpa3y Io-
cne orbopa, XpaHHUTh IIPOObLI HEAOMYCTHMO.

[Tpu BbINOMHEHUH pabOT HA JI0AKAX UM HEOONBLIMX CYyAaX, IIe BO3MOXKHA
CHJIbHAA Kauka, JOMyCKaeTcs oTOOp aJIMKBOT NpOoObI 119 TUTPOBAHUSA [IPOU3BO-
IUTb HE B MEPHBIC KOJIOLI, a B 0oJiee YCTOHUYHBBLIE KOHHUYECKHE KOJIObl BMECTH-
MOCTbIO 250 cM® €O IUTH(OM M IUIACTHKOBOH NMPOOKOH MM CKISAHKH TOM Ke
BMECTUMOCTH C npureproil npodko. IlpeasapurensHo 3TH KONObI MM CKIIAH-
KH JOJIKHBI ObITh OTKATMOPOBAaHLI B coOOTBeTCTBHH ¢ 10.3.

10 IloaroroBka K BHINOJIHEHHKO H3MEPEHHU H

10.1 ITpuroroBJieHHe pacTBOPOB H PeaKTHBOB

10.1.1 PactBop consanoit kucaotsl, 0,1000 MOJIB/ M

PactBop roToBsT U3 cravaapr-tutpa. CoaepKuMoe aMIlyJjibl KOJHYECT-
BEHHO MEPEHOCAT B MEPHYIO KO0y BMeCTHMOCTLIO 1000 CM’, MOBOMAT OOBEM
A0 METKHM OUCTW/UTHPOBAHHOW BONOM M mnepeMewmwuBaroT. llpy xpaHeHun B
repMETHUYHO 3aKPbITOH MOCY 1€ paCTBOP YCTONYUB.

10.1.2 PacTBop consHoii kucnotel, 0,0200 Moss/aM’

OTGHPAIOT MUIETKOH C OJHOM 0TMeTKO# 20 cM’® pacTBOPa COMSHOM KHCIIO-
Thl ¢ KoHUeHTpauued 0,1000 Monb/AM’, HOMEILAIOT B MEPHYIO KOOy BMECTH-
MOCTbiO 100 cM’ 1 JOBOJAT A0 METKH JUCTHJUTHPOBAHHOM BOMOIA.
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10.1.3 PacTBop theHondraneuna, | Mricm’

0,100 r denondraneuna pacTBopsioT 8 100 cM’ 96 %-HOTO ITHIOBOTO WK
[MPONUI0BOro CnupTa. PAcCTBOp XpaHAT B IVIOTHO 3aKpPbITOH CKIISHKE B TEMHOTE.

10.1.4 PactBOp cpaBHEHUA

Jiis NpuroTosJieHUss OCHOBHOIO pacTBopa oTeewnBaloT 5,0 r xjopuaa Ko-
6ansTa CoCl,'6H,0 u 5,0 r cynsdara meau CuSO,4 5SH,0 v pacTBopsioT HaBec-
KM B AMCTH/UIMPOBAHHON BOAE B MEPHOI konibe BMecTHMOCTHIO 500 ¢M’, 10~
GAaBIAIOT 5 M~ KOHLEHTPHPOBAHHON COMNSHOM KHUCIOTHI H JAOBOJIAT pacTBOp
10 METKHN JUCTWIIHPOBAHHOHN BOJOM.

Jina npurotoBienus pabouero pactBopa 20 cM’ (MpH HUCMOIL30BAHHH
MEDPHBIX KOG BMecTUMOCTHIO 200 CM3) Wi 25 cM (IpY UCNOJIL30BAHUU Mep-
HBIX KOJIG BMECTHMOCTHIO 250 ¢M') OCHOBHOIO PacTBOpa MOMELLAIOT B MEPHYIO
KOJIOY M JOBOAAT A0 METKM JMCTH/UTHpOBAHHO# BogoH. 1 mpUroroBieHUA
pabouero pacTBopa CpaBHCHMA JOHKHBI UCHONB3OBATLCS MEpHbie KOJObI TOM
K€ BMECTUMOCTH U TAKOTrO K€ CTEKJIa, YTO H KOJIObI, UCNIOJIL3YyEMBbIE IS THT-

poBaHUs Npod Bojkl. Pabouuii pacTBOp cpaBHEHHA TOTOBAT Mepel NPUMEHEHH-
EM.

10.2 MpuroroBjaenue MUKPOGIOPETKH H3 rPaayHPOBAHHON NUNETKH

[Ipu BbINOJIHEHUH U3MEPEHUN B [OJICBLIX YCJIOBUAX HE BCErAa BO3IMOXKHO
HCIOJIb30BAHUE CTAHAAPTHBIX CTEKJIAHHBIX OIOPETOK BCIIEACTBUE HUX XPYIIKO-
cTH. B Takux ciayyasix yaoOHO HCHONb30BaTh MHUKPOOIOPETKH, U3TrOTOBJICHHbIC
M3 rpaJyHdpPOBAHHBIX MUIETOK BMECTHMOCTHIO 2 H 5 cM’. HocHk numetku cie-
nyet o0pesare Tak, YTOOBI AHAMETP OTBEPCTHA ObLI NPUMEPHO 2-3 MM, a 3aTeEM
OTLIIH(OBATL CPe3 € MOMOLIBLIO MEJKO3EepHUCTOM Hakaa4dHo# Oymaru. Ilocrne
3TOro Ha 00a KOHIA MHIETKH HAACTh PE3UHOBLIC TPYOKHM MOAXOMALIErO aua-
mMeTpa. Hiwkuag TpyOka fomKHa ObiTh JIMHOM OKOJI0 8 CM, BepxHas - 12-15 oM.
B HWKHIOIO TPYOKY NOMEIIAIOT CTEK/ISHHBIA LIapuk (OYCHHKY) W MPHCOEIH-
HAIOT Kanuiusap - yKkopodeHHyro nurnerky Ilactepa (crexknsgHHyo TpyOky € OT-
TAHYTbIM KOHLIOM JUIMHON 6-8 CM). 3aN0JIHEHUE TAKOH MHKPOOIOPETKH [1POBO-
JUTCs 3acaChIBAaHMEM pacTBOpa COJITHOH KHCJIOTBHI H3 CTaKaHa BMECTHUMOCTBLIO
50 cM’ yepes KAMWIUIAP C HOMOLIBIO TPYIIM, TOACOEAMHEHHOR K BepXHeii UacTu
MHKpPOOIOPETKH.

10.3 KanuOpoBanue KOHMYECKHX KO0J10 HIH CKIASTHOK

[TonouparT HeCKONbKO (He MeHee 6) Konb WM CKISHOK BMECTHMOCTBIO
200 win 250 cM’, HMEIOLMUX OJAHHAKOBbIE (popMy, pazMep M H3rOTOBJIEHHbIX U3
OAWHAKOBOI'0 CTEK/JA, MOKOT MX, BBLICYLUMBAIOT U B3BCIIMBAIOT Ha BECAaX Cpel-
Hero Kjiacca ¢ TogyHocteto a0 0,01 r Bmecre ¢ npobkamMu. 3anosiHAOT KOJIOHBI
(CKIIAHKH) AUCTUWUTMPOBAHHOU BOAOI R0 YpPOBHA HpoOKH, a 3aTeM OTOMpaloOT
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M3 koa0bl nuneTkoii 15-20 cm’ Boabl, 3aKpbIBAIOT NPOOKOIL, OOTHPAIOT CHAPY-
KY 10CYXa U BHOBb B3BEIUUBAIOT. PACCUUTHIBAIOT MACCy BOJBI B rpaMMax | re-
pEeBOIAT €€ B 00beM B KYOMYECKHX CAaHTUMETpax, pa3lie/iiB Ha KO3((HUIUEHT
0,9976 npu temneparype ot 15 °C mo 20 °C u 0,9963 npu temneparype OT
21 °C no 27 °C. Ha ypoBHE HM)KHErO MEHHMCKA BOJbI HAHOCAT HA KOJIOY (CKIIAH-
Ky) HECMBIBAaEMY0 METKY M YKa3biBalOT 00bEM, KOTOPOMY OHAa COOTBETCTBYET.

11 BoinnositHeHHe u3MepeHu i

11.1 B HanoJHEHHYO 00 METKU KO0y ¢ Npoboit Boasl (cM. 9) rpaayupo-
BAHHOI MUMETKOH BMECTUMOCTBIO 5 CM° MPHIMBAIOT 2 CM’ (npu 00beMe npoObl
200 cM’) um 2,5 cM’ (pu o6beme mpobbl 250 cm’) pacteopa deHondraneuna,
3aKpPbIBAIOT €€ MPOOKOH M XKHAKOCTh MEPEMEILIMBAIOT, NepeBOpavMBas Kooy,
HO He B30anThiBas. Ecnu nociie nepeMeunBadus ¢ gpeHondTaieHHOM BOJa CO-
XpaHHWJIa €CTECTBEHHBIN 1IBET WJIM MOSBMWIICH PO30BBIH OTTEHOK, HO OoJiee cna-
ObIl, yeM Yy paboyero pacTeopa CpaBHEHHUS WM paBHLIA €My, TO OTMEYaloT, YTO
KapOOHAThl OTCYTCTBYIOT. ECIH e BOJa NMPHHSANA PO30BYIO OKpacky bonee MH-
TEHCUBHYIO, YeM OKpacka paboyero pacTBopa CpaBHEHHS, CIEAYET NPUCTYHUTh
K ONpeleJeHU0 KapOOHATOB, TUTPYA NpoOY pacTBOPOM COJIAHOM KHCIOTHE C
koHueHTpauueit 0,0200 Mons/oM’ (NPH  KOHLEHTPaUMH  KapGOHATOB
20-25 mr/am’ u menee) uin 0,1000 Mons/nam’ (pu Gostee BbHICOKOH KOHLEHTPa-
M) M3 GIOPETKM BMECTUMOCTBIO 2 WM 5 ¢M’ B 3aBHCHMMOCTH OT NpeanoJarae-
MOIro 00b€Ma KMCJIOThI, HAYLICH HA TUTPOBAHUE.

1.2 TutpoBaHue creayeT NPOU3BOANATH MO KAIUIM, KaXKAblil pa3 3akpbl-
Basg KonOy W nepemewinBad. FITHTEHCUBHOCTL OKpackH npoObl CpaBHHUBAETCA C
OKpackoil pabouero pacrtsopa CpaBHEHHA. TUTpOBAHHE CUYMTAETCH 3aKOHUYEH-
HbIM, KOTJA JOCTUIaeTCa OAMHAKOBAaA CO CBUIETEJIEM OKpacka, HE W3MEHSI0-
masca B TeyeHue 2 MUH. CpaBHEHHME OKDPACOK CleAYEeT NPOBOAUTh IMPH pacce-
SHHOM OCBellleHUH Ha OenioM ¢oHe. TuTpoBaHue npoOwl B nepBoi konde mpo-
BOAAT MEIJIEHHO, UTO MOXET MPHUBECTU K UCKAXKEHHIO pe3ynbTaTra H3-3a Mo-
IJIOLEHHUS JHOKCHAA YIJIepoa U3 BO3AYyXa, MO3TOMY OHO ABJIAETCSA OPHEHTHPO-
BOYHBIM. /[Nl TOYHOrO TUTpOBaHUA OEpPYT BTOPYIO KONOY, N100aBIAIOT (hEHOJI-
¢TasieMH U NpUIMBAIOT TaKOH 00BEM pacTBOpa CONITHONH KHCIOTbI, YTOOBI A0
YCTAaHOBJIEHHOW TPU MEPBOM THTPOBAHUM TOYKHU IKBHBAIEHTHOCTH OCTABAaJIOCh
ewwe npuMeprno 0,3-0,5 CM3, [OCHE 4Yero MpORO/KAIOT TUTPOBAHUE, A00aBAs
pacTBop 1o oaHo# kamse. [lo OkOHYaHHM TUTPOBAHUS OTCUMTBLIBAKOT MO MHMK-
pOOIOPETKE KOJIMYECTBO 3aTPAUYEHHOIO HA TUTPOBAHME PAcTBOpa COJITHOM KH-
c10Thl ¢ TOyHOCTBIO 0,01 ¢ miu 0,02 cM’ B 3aBUCHMOCTH OT BMECTHMOCTH
HCNOJIb3YEMOH MUKPOOIOPETKH.

11.3 Ecnu aHanu3Mpyemas BOja UMEET €CTECTBEHHYK) OKpPACKy, MelIaro-
[IYIO OMNpelesieHuto, To pabounil pacTBOp CpaBHEHUs AOMYCTUMO N'OTOBUTH Ha
aHanu3vpyemoi Boae. Eciu nmpu 1o0aBieHUH OCHOBHOTO pacTBOpa CpaBHEHUS
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K aHAJIM3UPYEMO BOoAe O0Opa3yercs 0CaaoK, K BOAE CleAyeT NpeaBapUTelIbHO
NO0aBUTE pacTBOpP CONAHOW KUCJIOTHI A0 pH npuMepHO 7 Mo yHHBEpCalbHOM
HHAUKATOPHOM OyMmare, a 3aTeM OCHOBHOH pacTBOp cpaBHeHMs. B cinydyae ana-
JIM3a OKpPalleHHOM BOJABI, B KOHLIE THTPOBaHUS OKpacKa rnpobsl Oyaer He po3o-
BOH, a JXKEATOBATO-PO30BOHM, KAK ¥ OKpacka pacTBopa CpPaBHeHUs, NPUroTOB-
JICHHOTO Ha aHAJIM3HPYEMOH BOIE.

12 Borunciienue u opopMmiIeHHE pPe3yiLTATOB H3IMEpPEHH

12.1 MaccoByr KOHUEHTpAUMIO KapOOHATOB B aHaNIM3upyeMoil npobe Bo-
nbl X, MI/OM’, HaXOAAT 10 popMyie

X=60,01*CK.VK“{?°, 2)

roe 60,01 - Mmacca MOJIS KOJIMUECTBA BellleCTBA DKBUBANIEHTA CO;E', I/MOJb;
Cxk - MONIPHAS KOHIIEHTPALMs PACTBOPA CONAHON KHUCIOThI, MOML/IM ;
Vk - 00neM pag:TBOpa COJNIAHOM KHC/IOThI, H3paCXONOBAHHbII HA THTPO-
BAHHE, CM ;
V - 06beM 1poOBI BOAbI, B3ATHI I THTPOBAHHA, CM .

12.2 Pesyawtathl M3MepeHHH OQOPMJIAIOT NPOTOKOJIOM HI/IK 3aNMCBIO B
KypHaJie, mo GopMam, NpUBeleHHBIM B PYKOBOACTBe no kaudecTBY Jadoparo-
PHH.

12.3. PesynwTar mamepeHnii MacCOBOW KOHLCHTpauuu KapOOHATOB B HO-
KyYMEHTax, NpeyCMaTPHBAIOLUIMX €ro HCIoJIb30BaHHE, NIPEACTABIIAIOT B BH/IE

X + A, mr/am® (P =0,95), (3)
rae +A - rpaHulbl XapakKTEpUCTHKH NOTPEIIHOCTH H3IMEPEHHH MNaHHOH Mac-

COBOH KOHUEHTpAUUX KapOOHATOB (CM. Tabiauny 2).

12.4 YucneHHble 3HAYEHHUS pe3yjbraTa H3MEpeHHs JO/KHBI OKaHYH-
BATbCA LUGPOH TOrO Ke pa3paaa, YTO U 3HAUCHHA XapAKTEPUCTUKHU MTOTPEeIHO-
CTH, KOTOPBIE HE JO/IKHBI COAEpKaTh OoJiee IBYX 3HAUALIUX UHPP.

12.5 JonycTuMo UpeACTaBAATh PEIYNLTAT B BULE

X+ A, mr/am’ (P = 0,95), npu ycioBun A,< A, (4)

rome + A, — rpaHMIbl XapaKTEPUCTUKHM MOrpelIHOCTH pe3yJIbTATOB H3MEPEHHUH,
YCTAHOBJICHHBIE TIPpH peanu3aldyd METOAUKH B J1abopaTOpHU H oDec-
neyuBaemble KOHTpOJEeM CTAOMIRHOCTU pe3yJsIbTaTOB H3MEPEHHH,
MT/AM”.
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[Tpumevanue - JlomycTuMoO XapakTe€pUCTUKY MOrpelIHOCTH pe3ynbTaToB M3-
MEPEHHUH MpH BHEAPEHUU METOAUKHU B TAaDOpaTOPpHUH yCTaHABJIUBATh HA OCHOBE Bbl-
paxeHus A,= 0,84'A ¢ mocneayruuM yTOUYHEHUEM 10 MEPE HAKOMICH U HHpOopMa-
LIMH B MPOLIECCE KOHTPOJIA CTAOMIILHOCTH Pe3yJSIbTaTOB H3IMEPEHHUIA.

13 KouTpoJyb KauecTBa pe3y/ibTATOB H3MEPEHUH NPH peau3alHH
MeTOAHKH B JladopaTopuu

13.1 O0uiue noJIoKeHHA

13.1.1 KoHTponb KayecTBa pe3yJbTATOB U3MEPEHUN MPHU pea3alun Me-
TOJUKH B J1abopaTopuu npeaycMaTpUBaET:

- ONMEPATHUBHBIA KOHTPOJIb UCHOJHUTEIEM MPOLEAYPbl BBINOJIHEHHUS U3ME-
peHuit (Ha OCHOBE OLICHKH MOBTOPAEMOCTH MPH peaiM3alUM OTACIbHO B3STOM
KOHTPOJILHON Npoueaypsl);

- KOHTPOJIb CTaOUJILHOCTH PE3YALTATOB U3MEPEHHUI (HA OCHOBE KOHTPOJIA
CTAaOMJIBHOCTH CPEAHEKBAAPATHYECKOIO OTKJIOHEHHA MOBTOPAEMOCTH).

13.1.2 IlepruoaUHOCTE OMEPATUBHOIO KOHTPOJIS UCHOJIHUTEIIEM IPOLIEaY-
pbl BbINOJIHEHUA U3MEPEHUI, a TAKXKE pealii3yeMble NpoLeaypbl KOHTPOJIS CTa-
OMNIBHOCTH PE3YJIbTATOB BBIMOJHAEMBIX U3MEPEHHUH PErIaMEHTUPYIOTCA B Py-
KOBOJICTBE I10 KaueCTBY J1abopaToOpHH.

13.2 AJIrOpHUTM ONEPATHBHOT0 KOHTPOJISA IOBTOPHAEMOCTH

13.2.1 OnepaTtuBHLIA KOHTPOJIb MOBTOPAEMOCTH OCYLUECCTBIAKOT NEPUOIU-
yeckl (He MeHee OOHOM KOHTpONbLHO#H MpoObl Ha 10 pabounx npob). s 3toro
OTOOpaHHYIO NMpo0y BOABI JAEIAT HA ABE YACTH M BBITIOJHAKT aHAJIU3 B COOT-
BETCTBHH C pasaesiom |1.

13.2.2 Pe3ynbTaT KOHTPOJILHOMH MPOLEAYPHI I, MI/AM>, PAacCUHTHIBAIOT MO

dopmMmyne

= | Xi— Xz (5)

rape X, X, — pe3yasTarhbl NapajuiejibHbIX U3MEPEHUH MACCOBOM KOHLEHTpallUK
3
KapOOHATOB, MI/IM".

13.2.3 [Ipenen noBTOpAEMOCTH Iy, MI/aM, pacCYUTBHIBAIOT MO POopMYyJie
tn = 2,776, (6)

3
rae o, - Noka3aTesab [IOBTOPAEMOCTH METOAMKH, MI/aM~ (cM. Tabauny 2).
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13.2.4 Pe3yaprart KOHTPOJILHOW Npoueaypbl A0/KEH YAOBIECTBOPATEL YCJIO-
BHIO

re<r,. (7)

13.2.5 Tlpu HecobmwoaeHnu ycoBus (7) BBIMOJHAIOT ellle ABA U3MEPEHHUH
H CPaBHHUBAIOT PA3HULY MEX]1Yy MAKCUMAIbHBIM U MHUHHMaJIbHBIM pe3ylibTaTa~
MU C HOPMATHBOM KOHTPONsA paBHbLIM 3,6°'c; . B ciyyae NOBTOPHOro NpeBbIlle-

HUsA TIPEAena MOBTOPAEMOCTH, MOCTYNAIOT B COOTBETCTBUY ¢ pasaesiom 5 [ OCT
P UCO 5725-6.

14 IlpoBepka nmpHEMJIEMOCTH PE3yJabTATOB, NOJYYE€HHbIX B YCJIO0-
BHAX BOCNPOU3IBOAHMOCTH

PacxoxxaeHue Mexay pe3yjbTaTaMHd H3MEPEHHH, IMOJIYUYEHHBIMH JBYMS
nabopaTopUAMH, HE IOJDKHO NMPEBBILATh Ipeaeiaa Bocupon3BoauMocTd R. [1pu
BBITIOJIHEHHUHU 3TOrO yCJIOBHUSA pUeMJIeMbl 00a pe3ysibTata MU3MEPEHHH U B Kaye-
CTBE OKOHYATEJILHOTO MOXET ObITh MCIONbL30BAHO HX 0DIlee cpeaHee 3Haye-
Hye. 3Ha4CHUE TIpe/iena BOCIPOH3BOAMMOCTH paACCHUTHIBAIOT MO GopMmynie

R =2,770x. (8)

14.2 Ilpu npeBbIlICHUH NIpeaea BOCIPOM3BOAHMOCTH MOIYT ObITh HUCIIOJIb-

30BaHbl METOAbl OLEHKH MNPHUEMIIEMOCTH pe3YyJIbTaTOB H3MEPEHHH COrjlacHO
['OCT P UCO 5725-6 (pa3nen 5) unu MU 2881.

14.3 [1poBepKy NpHEMIIEMOCTH MPOBOJAAT IIPH HEOOXOAHUMOCTH CPABHEHHA
pe3yabTaTOB H3MEPEHUH, MOJYUECHHBIX ABYMS J1a00paTOPHUSIMH.
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(DeaepasibHafA CJy:K0a M0 rHAPOMETEOPOJIOTHH H MOHHTOPHHI'Y
OKPpYXalolleH cpeabt

TOCYJAPCTBEHHOE YUYPEXRKJEHHE
TMAPOXUMHUYECKHUH HHCTHUTYT

344090, r. PocToB-Ha-/lony
np. Crauxu, 198

Paxc: (8632) 22-44-70
Tenegon (8632) 22-66-68
E-mail: ghi@aaanet.ru

CBUAETEJbLCTBO
00 arrecTauMu METOAMKH BBINMOJHEHMA H3MepeHuid Ne 178.24-2009

MeToauKa BBIMOJHEHUS U3MEPEHUII MACCOBOM KOHILIEHTPAUMHK KapOOHATOB B
BOJAX TUTPUMETPHUYECKUM METOJOM,

pa3paboTaHHas [ OCy/1lapCTBEHHbIM YUpexAcHUEM [ MAPOXUMHUYECKUH MH-
cTUTYT (I'Y 'XH)

H pernamentupoBanHad Pl 52.24.524-2009 MaccoBas KOHUCHTpaLHA
kapOoHaToB B BoAax. MeToaWKa BBINOTHEHUS U3MEPEHUH THTPUMETPHUUYECKUM
METOOM,

aTTectoBaHa B cooTBeTCTBHU ¢ [ OCT P 8.563-96.

ATTECTallUA OCYLICCTRICHA MO pe3yJibTaTaM 3KCIIEPUMEHTAIbHbBIX HCCIIE-
JOBaHHH.

B pe3ynbTare arrectaldd YCTAHOBJIEHO, YTO METOAHUKA BBIMOJHEHHA H2-
MEPEHU COOTBETCTBYET MPEAbABIAEMbIM K HEH METPOJOrMYeCKHUM TpeOOBa-
HUAM U oOnajaeT METPOJIOTHYECKUMH XapaKTepUCTHKAMH, NPUBEJECHHBLIMHU B
Tabnuuax | u 2.

Tabnuua 1 - /JInanazoH U3IMEPEHUN, 3HAYCHUA XAPAKTEPUCTHUK MOrpPeLIHOCTH
M3MEPEHHUH U €€ COCTaBJIAIOLMX MPH NMPUHATON BepOATHOCTH P=0,95
JAuanason Iloka3arens 1o- I lokaszarenb I loka3arens [Toka3zarenb
H3MEPCHHH BTOPSIEMOCTH BOCIIPOU3BOIH- | NPABHJILHOCTH TOYHOCTH
MacCCOBOMR (CpeaHekBa/ipa- | MOCTH (Cpe/iHe- (rpaHULbl (FpaHHULIbI
KOHUCHTPAIIKK | THYECKOE OTKJIO- | KBaJIpaTWUye- | CHCTEMATH4E- | [IOIPELIHOCTH)
KapOOHATOR HEHHUE MOBTO- CKOE OTKJIOHE- | CKOH rnorpeii-
DAEMOCTH ) HHE BOCIIPOMU3- HOCTH)
BOJAHUMOCTH)
X, MI/aM° G., MI/am’ Or, MI/IM’ +A., MI/ M’ +A, Mr/am’
Ot 1,0 10 10,0 0,1 0,3 0,3 0.7
BKJIIOY.
Cgr. 10,0 10 100 | 0,1 +0,006-X 0,1 +0,019-X | 0,4+0,008-X | 0,3+0,038-X

BKJIKOY.




Tabnuua 2 - JIManasoH U3MEPEHUN, 3HAYCHUE TPENEIIOB IOBTOPAEMOCTH U
BOCOPOU3BOAMMOCTH  NpH J0oBepHTENILHOH BepoATHOCTH P=(,95

Jluanazox [lpenen noBTOpAEMOCTH [Ipenen
U3MEPEHUN MAaCCOBOM (AN ABYX pPE3YJILTATOB BOCIIPOHU3BOJUMOCTH
KOHLEHTpallUH MmapauieibHbIX (414 ABYX pe3yJIbTAaTOB
KapOOHaATOB OlIPEACIEHUI) U3MEPEHUI)
X, Mr/am’ r, Mr/am’ R, Mr/am’
Ot 1,0 no 10,0 Bxmou. 0,3 0,8
CB. 10,0 no 100 Bx110OU. 0,3 +0,017-X 0,3 +0,053-X

[Ipu peanuzaldd METOAHKH B nabopaTopuu obecnevurBaioT:

- ONIEPATUBHBLIA KOHTPOJIb MCTIONHUTENEM NPOLENYPbI BHINIOJHEHUS M3Me-
peHU#l (Ha OCHOBE OLEHKH [MOBTOPAEMOCTH MPH peaiM3alid OTACJILHO B3ATOMH
KOHTPOJIBHONU NPOUCAYPHI);

- KOHTPOJIb CTAOMIILHOCTH pPe3y/ibTaTOB U3MEPEHHI (Ha OCHOBE KOHTPOJISA
CTAOUNBHOCTH CPEAHEKBAPATUYECKOTO OTKJIOHEHUA IOBTOPAEMOCTH ).

ANropuT™M OIEPATUBHOIQ KOHTPOJIA UCITOJIHUTENEM MPOUEAYPb! BhITOIHE-
HUA u3MepeHui npuseneH B PJ1 52.24.524-2009.

[lepHoAUYHOCTE OMEpPaTHBHOrO KOHTPOJIA M Npouedypbl KOHTPOJIS CTa-
OMJILHOCTH pe3YJIbTATOB BBINIOJIHEHHSA U3MEPEHUH perlaMeHTUPYIOT B PyKoBoO-
ACTBE 10 Ka4YEeCTBY naﬁopampuu.
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