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BBenenue

[Iles04HOCTD ABNACTCA OQHOMN M3 BaKHEHIIHX XapaKTEpHCTHK TMOBEPXHOCTHHIX
BOJ cylH. [To BenuuuHe LIENOYHOCTH CYAAT O HaNpPaBJICHHOCTH F€OXHMHYECKHX
H THAPOXHMHYECKHX NpOLEeccoB, OOyCnOBIMBAIOUIUX (POPMHPOBaHHE XHMHYE-
CKOI'0 COCTaBa BOZ, 3PO3HU 3eMHOH NOBEPXHOCTH, 00pa30BaHHE OCAROUHEIX MO-
poOd M T.A.

BennyuHa 1eJ09HOCTH UCHIOIb3YeTcs VI pacyera KOMIIOHEHTOB KapOOHATHO-
ro paBHOBECHS H OajlaHCa YrOJIBHOM KMCJIOTBI, YTO HEOOXOAHMO IpH HMCCIIe10Ba-
HUH COCTOSHHMSA BOJHBIX 3KOCHCTEM. BENHYHHA IIENOYHOCTH HMeeT Oonbuioe
3Ha4YeHHE NIPH OLIEHKE [IPUTOJHOCTH BOAB! AN MPAKTUYECKHX Hesiel. B npomel-
JICHHOCTH U CTPOUTENLCTBE OT BEJIHYMHE! IIEJIOYHOCTH 3aBUCHT KOPPO3HA CTPOH-
TeJIbHBIX MaTepuanoB (OeToHa), BeinaneHne KapDOHaTHOW HAKHMIIM B KOTJaX, NM-
TAlOIIMX MApPOCHIOBbIE YCTAHOBKU. B ce/IbCKOM XO03fHCTBE BEJIHYHHA ILIEI0YHO-
CTH onpenessieT BO3MOXHOCTEL UCIIONBE30BaHMS BOAB! IJ1 OPOIUEHHA.

Pa3nuyaior Tpu GOPME ILETOYHOCTH — CBOOOIHYIO, KapOOHATHYIO H 00LLYIO.

CBoboaHas HiENOYHOCTE 00yCIOB/IeHa NPHCYTCTBHEM B BOAC MMAPOKCHIIBHBIX
M KapOOHATHEIX HOHOB H OMNpeIeNseTcss KOJHYECTROM KUCIOTEI, HAYIIEH Ha THT-
poBaHHue poOkI BoAw! 0 pH 8,3.

KapboHaTHas 1IeN0YHOCTE 00yciIoBieHa NPUCYTCTBHEM B BOJE COJIEH YIOJib-
HOW KHC/IOTH (KapOOHATOB H THAPOKapOOHATOB) M OINpEE/IeTCS KOJHICCTBOM
KMCJIOThI, HeoOX0qUMO# Uls MepeBoaa kapOOHATOB M rHAPOKAPOOHATOB B YIoJib-
HYI0 KMCNIOTY. 3HadeHHe pH, COOTBeTCTBYIOINEE TOYKE IKBMBAJICHTHOCTH, 3aBH-
CHT OT PaBHOBECHOW KOHIEHTpAaUMM YyrofbHOH KMCHOTH. ECiu TUTpOBaHHC Npo-
BoauTcH 0e3 yaaneHus JUOKCHIA yriepoAa, TO TOYKa 3KBUBAJICHTHOCTH HaXOAUT-
cs nipu pH oxono 4,5.

KapGonarel, rugpokapbonatsl M cBOOOJHBIR AHOKCHA yrjiepoja IMpeacTas-
nA10T cobo#t GOpMBEI CYIIIECTBOBAHHA YIOJABHON KHCIIOTH! B IIOBEPXHOCTHBIX BOAAX
cymid. KOXu4YeCTBEHHBIE COOTHOUICHHA MEXIY HHMH OIPENEIAOTCS COCTOA-
HUEM KapOOHATHO-KANbUKMEBOH CHCTEMEl H B 3HAYMTENBHOW CTCIICHH 3aBUCAT OT
BenHYUHE] pH (Tabnuua 1).

Tabnuna 1 - Monohsie aonu, %, NPOUIBOAHBIX YIOJBHOM KMCIOTE], B 3aBUCHMOCTH
ot BenuuuHel pH (0e3 yyera x0a¢pPuIHeHTOB AKTHBHOCTH )

_ e EEE—— e Rl ek el

[ ®opma Haxox- pH |
AeHUS 4 5 6 | 7 8 8,3 9 10 11
H2C03+C02 99,5 95 ,4 87,7 l 7:3 210 1 :0 0!2 ‘

HCO;y 0,5 | 46 | 323 | 827|974 97,8 94,1 62,1 | 143
co |- l S| l - | 06 | 1,2!527 37,5 | 85,7 |

III
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I'mapokapOonatsl, Oyayud npou3pOAHBIMH NEPBOH CTYINIEHH XHCCOLHAIMH
YroAbHOM KHCNOTH, npeobnanarot B BofA€ B HHTEpBane pH 6,0-10,0 (Makcumans-
HOe Hx conepxxanue npu pH 8,3-8,4).

Kap60Ha’[H, KaK IIpPOAYKThI B'I‘OpOﬁ CTYLICHH JHUCCOLIMAalluH yI‘OHBHOﬁ KHCJIOTHI,
nospiAloTcA pu pH>7 u cranoBaTcs AOMHEHDYIOUIEH (dopMO# MPOH3BOAHEIX
yrossHOH kucnotsl npu pH>10,5.

B xucneix Bogax (pH 4-6) npeobnaga€T IAHOKCHA Yrinepoxa (B OCHOBHOM B
BHIE pacTBOpeHHBIX Moniekyn CO, ) u HEAHCCOUMHUPOBAHHBIE MOJICKYJIbl YIOJib-
Ho# xucnotel H;COs, Ha nomo xoropoH Npuxoautcs okono 1 % .

OCHOBHBIMH HCTOYHMKaMH MOCTYyIuIeHHA THIPOKapOOHATOB M KapOOHATOB B
MOBCPXHOCTHBIE BOAR! ABJLIIOTCH IPpHPOAHLIC MPOLECCHl XMMHUYECKOTO BBIBETPH-
BaHUA M pacTBOPEHHS KapOOHATHEIX MopOAd, @ TAKKe CTOYHBIE BOALI NPEANPHATHH
KHMEURCKQY | CATUKATEQR | CANQRQYE WHQMBUILIEHHQCTY..

KonueHTpanus rugpokapOboHaTos B IOBEPXHOCTHEIX BOJAX CYUIH Konebnercs
B LUMPOKHX mpegenax - ot 10-20 mr/oM A0 400-500 mr/aM’. Ona nonsepxena
3aMCTHBIM CE30HHBIM H3MeHEeHUsM, npHiCM B MaJOMHHEPAIU30BAHHBIX BOJAX
9TH U3MEHEHHS KOPPENHpPYIOT ¢ W3MeHeHHEM obuiel MuHepamu3aunu Boasl. Co-
Aepxxanie KapOoHaTOB 3HAYHUTEIBHO HUKE ¥ PEJIKO NPCBBILACT €AHHHIBI MHIUIH-
rpaMMoB B KyOH4YeCKkoM AeLIUMETpeE.

Baxueitimumu axropaMu, onpeeAOINMN PEXUAM ITHX HOHOB SBJIAIOTCS
COCTAaB M THIIBI MOPOJI, XapaKTep MUTaHUA BOZHOro 00beKTa (CHETOBOE, JIEAHHKO-
BOE, Homeﬁoe) MeHsIonHecss COOTHOWCHNA MOXKAY ITIOBEPXHOCTHEIM M ITOA3CM-
HBIM CTOKOM.

O61as MeNoYHOCTh XapakTepuayer 0OLuee colepXKaHHe B BOAE aHHOHOB CJia-
OBIX OpraHMYEeCKUX M HeopraHuuyeckux KHCJIOT H TFHAPOKCHIBHBIX HOHOB, THT-
PYEMBIX CHJIBHOH KHUCJIOTOMH.

B [IOBEPXHOCTHBIX BOJAaX CYLIH KapGOHaTHaH INCIOYHOCTH, KaK IIPpaBHJIO, AB-
nseTcs NpeBalupyIomed H ee 06kYHO PHHAMAIOT PaBHOU OOIUEH IEIOYHOCTH.
B 3arps3HeHHEIX MOBEPXHOCTHRIX BojaX, B TEM Oosiee B CTOYHBIX BOAAX, 3aMeET-
HEIH BKJIaj B BeIHYHHY OOMHIeH 1ieaoydOCTH MOrYT BHOCHTBH H JpPYrHe OCHOBA-
Hus (pocgaTsl, CHIMKATH], GopaTel, cynpQHIB, IHAHUAH, alleTaThl, POIHOHATEI,
aMMOHHH M T.J.) B okpallleHHEIX Bojax ¢ OY€Hb HH3KOH MHHepali3alued Ha Be-
NTAYHHY HMIENIOYHOCTH MOXXeT BJIHATH NpHCYTCTBHE I'YyMATOB H pynedaros.

IV
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PYKOBOAAIMMUA TOKYMEHT

MACCOBASI KOHIEHTPAIIISA THAPOKAPEOHATOB B
BEJMYHUHA IIEJIOYHOCTH INOBEPXHOCTHBIX BOJ CYHIHN
A OYHIIEHHBIX CTOYHBIX BOJ/.

METOAMKA BBINIOJHEHUSI H3SMEPEHUH
TUTPUMETPHYECKHM METOJIOM

Hara sBegenns - 2006-10- 01
1 O6xacTh npyuMeHeHUs

1.1 Hacroammii pykoBOIALIMH JOKYMEHT YCTaHABIHBACT METOMMKY
BRITIONTHCHMA H3MEpeHHH (aajnee - METOaMKa) MAacCOBOM KOHLIEHTPalMHU
ruipokapOooHaroB B auanasoHe ot 10 go 500 MI‘/JIM3 M BEJIUYMHEBI IIeJI0Y-~
HOCTH B guanaszoge ot 0,17 no 8,20 MMOJTL/,IIM3 KOJIHYEeCTBa BeuiecTBa K-
supaieHTa (KBJ) B npobax NoOBEPXHOCTHBIX BOX CYIIM H OYHIIEHHBIX
CTOUYHLIX BOJ TUTPUMETPHYECCKHUM METOIOM.

1.2 Hacrosmuit pykoBOAAIIMI AOKYMEHT NPESAHA3HAYECH JJIA HCHOJIB30-
BaHMsA B J1aDOpaTopmsiax, OCYIIECTBILIOIIMX aHAM3 ITOBEPXHOCTHBIX BOA
CYLUM M OYMIICHHBIX CTOYHEIX BOJI.

2 HopmaTuBHBIE CCLUIKH

B HacTrosmeM pyKOBOASIEM HOKYMEHTE HCIIONB30BAHBI CCHBUIKM Ha Cle-

IYIOLHUE HOPMATHBHEIC TOKYMEHTHI:

['OCT 12.1.005-88 CCBT. Of0mue canutapHO-TUTHEHHYECKHE TPeGOBa-
HUs K BO31YyXY paboueil 30HbI

['OCT 12.1.007-76 CCBT. Bpeansie BemectBa. Knaccudbukauus 1 o0-
e TpeboBanHus 6€30IIaCHOCTH

I'OCT 17.1.5.04-81 Oxpana npupogsl. 'uppocdepa. [Ipubopwl u ycrpoii-
cTBa 1 0T0Opa, NEPBUYHON 00pabOTKH U xpaHEeHHUA Ipod NPUPOAHEIX BOA.
Obure TeXHHYECKHUE YCIIOBH

['OCT 17.1.5.05-85 Oxpana npupoasl. 'uapocdepa. O6mue Tpeboanus
kK 0T00py npob OBEPXHOCTHRIX H MOPCKHX BOJ, JIbA H aTMOC(EPHEIX 0Cal-
KOB
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I'OCT P NUCO 5725-6-2002 TouHocTs (NPAaBMIBHOCTE M IPELM3HOH-
HOCTb) METOLOB H pe3ynbTaToB M3mepeuuid. Yacts 6. Vicmonp3oBanue 3ua-
YEHUH TOYHOCTH HA MPAKTUKE

I'OCT P 51592-2000 Boaa. O6mue tpeGopanus k oT6opy npob

MU 2881-2004 Pexomennanus. TCY. MeTOIUKH KONMYECTBEHHOIO XU~
MHAYECKoro aHaiausa. IIpouexypsl npoBepku NPHEMIEMOCTH DE3YJBTATOB

aHaJIN3a.

CCBUIKH Ha OCTQIBHBIC HOPMATHBHEIE NOKYMEHTHI TIPUBEACHH! B pasfenax

4, I'.3ul 4.

3.0 IIpHnAcaHHbIC XaPAKTEPUCTHKH NOrPELIHOCTH H3IMEPECHHS

3.1 Ilpu coOmoONEHHH BCEX pPErNaMEHTUPYEMBIX METOIUKOM YCIOBHW
BBIMQJIHCHUA M3MEPCHUH XaPAKTEPHUCTHKU MOTrPEIIHOCTH Pe3ynsTara H3Me-
peHHs ¢ BEpOATHOCTHIO 0,95 He HO/DKHBEI NpEBBINATH 3HAYEHHM, MPUBEACH-
HBIX B TaOauax 2, 3.

Tabnuua 2 — /InanasoH u3MepeHH MAcCOBOM KOHUEHTPAUHM I'MAPOKapOOoHA-
TOB, 3HAYEHHA XapPAKTEPHCTHK NOIPEMIHOCTH U ee cocTaBiomux (P=0,95)

i | Tloxasarens | Iokasatenms | IlokasaTels
Huanazon MOBTOPAEMO- | BOCIPOM3BO- | NMPaBHILHOCTH
H3MEpEeHUH CTH (cpenue- OUMOCTH | (rpaHMIIBI CHC-
MacCOBOM KBazpatu4e- | (cpeAHEKBaj- | TeMaTHYECKOM
KOHIICHTpa- | CKOC OTKJIOHE- | paTH4eCKOE | MMOrpCIIHOCTH
UMK THAPO- HHE IIOBTO- OTKJIOHEHHE | IIpH BEPOSATHO-
kapOOHaTOB psIeMOCTH BOCIIPOU3BO- | CTH P=0,952
X, Mr/om’ Or, MI/IM JTUMOCTH ) +A., MI/aM
OR, MF/}IM3
I loTeHunoMeTpuyYeckoe THTpOBaHKE (BapHaHr 1)
(0r10,0 50 500,0 [ 0,8+0,002-X [ 1,2+0,002-X | 0,5+0,003-X
~ BKJIIOY. ) -
| OOparHoe TUTpOBaHHE (BapUaHT 2) ) ]
Ot 10,0 no 1,0+0,014X | 1,0+0,028X | 1,0+0,024X | 2,0+0,055X
| 500,0 Bmou. | 1 _ o

2

|

[Toxasatens
TOYHOCTH
(rpaHuLEl

IOIPEIIHO-

CTH IpH Be-

DOATHOCTH

=(,95)
+A, Mr/am’

T

2,3+0,005-X




Or 0,170 no
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Tabnuua 3 — /luanasoH M3MEPCHMI BEJIMYMHBI IEITOYHOCTH, 3HAYCHHMA Xapak-
TEPHCTHK MOTrPeINHOCTY M ee cocTaBsiiomux (P=0,95)

H3IMEPECHUH

BCITHYH HbBI
ICIIOYHOCTH

X,
MMmons/aM® KB

8,200 BrutIOU.

S e ——

[Toka3zarens
InanasoH IOBTOPAEMO-

cTH (CpeaHe-
KBaJpaTHye-
CKO€ OTKJIOHE-
HHE IIOBTO-
pPAEMOCTH)
o, MMOJE/IM"

KB3

BOCIIPOH3BO-
JIUMOCTH
(cpenHekBa-
pPaTH4eCcKoe
OTKIIOHEHHE
BOCHPOH3BO-
TUMOCTH)
OR, MMOJE/ MM .

0,013+0,002-X

_—
[Toxazarens IToxazare)nn [IokazaTrens

TOYHOCTH (rpa-

IPaBUIbHOCTH
(rpasHHLBI CHC-
T€MaTHYCCKOU
MOrPeIUHOCTH
IPH BEPOSTHO-

ctu P=0,935)

KBO

0,019+0,002-X

s —————

0,008+0,003:X

+A,, MMOJIB/IIM” |

O6paTHOe THTpOBaHME (BAPHAHT 2)

el il

0r 0,1 70 no

8,200 BxuTIOY.

0,016+0,014X

, 0,016+0,028X

HHUBI TTIorpen-
HOCTHU MpH Be-
POSTHOCTH
P=0,95)
+A, MMONB/IM°
KB3

KBO |

~IToreBuBOMETpHYECKOE THTPOBAHHE (BapHaHT 1

0,037+0,005-X

0,016+0,024 X

0,033+0,055 X

[Ipenen obnapyxeHus rUApOKApOOHATOB IOTCHIMOMETPUYECKHM THT-

pOBaHHUEM 2 MrI/IM

3

, 06pATHBIM THTPOBAHHEM — 4 MT/IM’.

3.2 3Ha4eHuA [10Ka3aTead TOYHOCTH METOIUKHA HCIIONB3YIOT NIPH:
- O()OPMJIEHHH PE3YJIFTATOB M3MEpPEHHH, BEIaBacMEIX J1abopaTopueH;
- OLEHKE JCATCNLHOCTH J1abopaToOpUil HA KaueCTBO NPOBEACHHA N3MEpe-

HUU;

- OLEHKE BO3MOXHOCTH MCIIOJIB30BAHUA PE3YIBTATOB H3MEPCHUH IIpH
peaIM3alHN METOAMKY B KOHKPETHOH 1aboparopum.

4 Cpeacrea H3MepeHHi, BCIIOMOTraTe/IbHbIEC YCTPOHCTBA, PEAKTHBDI,

MaTepHAJIbI

4.1 Cpeacrea H3MepeHHii, BcnoMoraTeJbHbIe YCTPONCTBa

[Ipy BHINMOSHEHUH U3MEPEHUN MPUMEHAIOT CICAYIONIHE CPEICTBa H3Me-
PEHUH H Apyryue TEXHUIECKHE CPEICTBA:

3
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4.1.1 Becnl naboparoprsaie Beicokoro (II) xmacca Ttoynoct mo I'OCT
24104-2001.

4.1.2 Becsl nadoparopusie cpemuero (III) xmacca Tounoctu no I'OCT
24104-2001 ¢ npenenom B3pemuBanug 200 r.

4.1.3 pH-meTp win noHOMEp mOOOro THNa ¢ TOYHOCTHIO M3MEPEHMI He
oonee 0,05 equnny pH €O CTEKIAHHBIM U3MEPHUTEIBHLIM H BCIIOMOraTellb-
HEIM XJIOPCEPEOPAHBIM 3JIEKTPOAAMHU ¥ TEPMOKOMIIEHCATOPOM (/11 U3MEPE-
HHUI 110 BapHaHTy 1).

4.1.4 Tepmomerp no I'OCT 29224-91 ¢ nenoii nenenns ne d6onee 0,2 °C n
auarnaszoHoM u3MepsieMsix Temneparyp ot 0 °C go 100 °C.

4.1.5 Konbrl MepHBIe 2 K1aCCa TOYHOCTH UCIIOJIHEHHA 2, 2a NO

I'OCT 1770-74 BMECTHMOCTSIO: 250 c™M® -- 1,
500 cM° - 5 miT.

1000 cM> - 3 .

2000 cM’ - 2 mwT.

4.1.6 ITuneTky rpagyHpOBaHHBIC 2 KJIacca TOMHOCTH HcmonHenus 1,2 mo
['OCT 29227-91 BMECTHMOCTBIO: 1em® - 1mr.

2¢cM - 1.
5cM - 2 I,

4.1.7 TTuneTxky ¢ OOHOM OTMETKOM 2 Kijacca TOYHOCTH HCITOJHEHHA 2 110
[OCT 29169-9]1 BMeCTUMOCTEIO: 5cm - 1mm.
10 cM® - 1 wir.
20 c® - 1 mm.
50 cM® - 2 WIT.
100 cM® - 2 wrm.
4.1.8 Bropetkd 2 knacca TOYHOCTH McNonHenuA 2, 3, 4 o I'OCT 29251-
91 BMeCTHMOCTEIO: S5cm® - 1.
10cm® - 2 .
25cM’ - 2 mT.
4.1.9 Hunuunpsl Mepusle ucnomuenus 1, 3 o 'OCT 1770-74 Bmectu-
MOCTBIO: 25¢cm” - 1.

100 cm® - 3 .

250 cm® - 1 m.

4.1.10 Kon6bw xoumueckue Ka ucriomenus 2, TC mo I'OCT 25336-82
BMECTHMOCTEBIO: 250 cM° - 10 mT.
2 ,IIM3 - 2 lIT.
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4.1.11 Crakagsl xumnueckue HuskHe no I'OCT 25336-82 unu CTakaHEI
IOJTMIIPOIUICHOBBIE (/11 M3MEPEHUH 10 BApHAHTY 1) BMECTUMOCTBIO:

100 cM® - 3 mi.
150 cMm® - 3 w.
4.1.12 Crakannl B-1, TXC o 'OCT 25336-82 BMeCTHMOCTBIO:
50 cM® - 4 .
250 cM® - 2 m.
400 cM® - 1 w.
4.1.13 Crakanuyuku ans B3semupanus (61o0kcel) mo [OCT 25336-82:

CB-19/9 - 2 oT.
CB-24/10 - 1 arr.
CH-45/13 - 2 mir.

4.1.14 Boponxku naboparopurie o ['OCT 25336-82 anamMeTpoM:

56 MM - 1 wim.
75 ¢cMm - 1 .

4.1.15 Kanensaunure: mcrnondenus 1, 2 no ['OCT 25336-82 - 2 mrT.

4.1.16 Boponka ¢wistpyromas ¢ nopuctoit ruractuHoi (IIOP100-160)
auamerpoM 30-40 mMm no I'OCT 25336-82 unu BopoHka broxHepa Ne | no
['OCT 9147-80.

4.1.17 Konb6a ¢ Tybycom (bynsena) mo I'OCT 25336-82 .

4..1.3 18 Hamka semapurempHas Ne 2 nmo 'OCT 9147-80 BMeCTUMOCTBIO
50 oM.

4,1.19 DKcuUKaTOp MCIOJHECHHA 2 ¢ JauaMeTpoM xopiryca 140 MM niu
190 Mm o I'OCT 25336-82.

4,1.20 Cxinauxa nus npoMeiBaHus ra3oB CH ucmomnenus 1 mo 1'OCT
25336-82 BMecTMOCTEIO 100 CM.

4.1.21 Ilanoyka CTeKNAHHaA.

4.1.22 Tpy6ku xmopkansuuesbie TX-I1, TX-U nmo 'OCT 25336-82.

4.1.23 IlpoMeiBanka.

4.1.24 Crynka Ne 2 no I'OCT 9147-80.

4.1.25 TpyOxu coeOUHUTENBHEIE M3 CUIMKOHOBOW PE3UHBI, MONMUMPONH-
neHoBBIE (Te(IOHOBBIE, NMOJUXJIOPBHHIIOBEIE), CTEKISHHBIE C BHYTPEHHHUM
OUAMETPOM 5—6 MM.

4.1.26 Kanunnsapsl CTEKIAHHLIE MIIM IIOJHIPONHICHOBHIE ¢ H30THYTHIM
KOHIIOM.

4.1.27 I1Ipobxu pe3HHOBEIE.
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4,1.28 [lInates.

4.1.29 Ilocynma crexnsiHHas, MONMMATUICHOBAN (ITOIHIIPOIIMICHOBAS) MJIA
XpaHEHUs NPO6 ¥ PacTBOPOB PEAKTHBOB BMECTMMOCTEIO 0,25 mm’, 0,5 nM° 1
1 v

4.2.30 Memanka MaraurHas ma000ro THma ¢ NEPEMEIIMBAKOLIUMH 3JIE-
MeHTaM¥ AnuHO# 20-25 MM (1711 H3MEPEHHUH 10 BapMaHTy 1).

4.1.31 MuxkpokoMnpeccop J1iro6oro Tuna (4141 N3MEPEHHH 10 BAPHAHTY 2).

4.1.32 Snextponmutku no ['OCT 14919-83.

4.1.33 Ulxad cymunensii 001menadbopaTtopHoro HasHa4YeHUA.

4.1.34 XonomunpHUK OBITOBOH.

4.1.35 YcrpoiictBO Mg QUIBTpOBAHHMA NpOO C HCIOJIH30BAHHEM MEM-
OpaHHBIX WIH OYMaXKHBIX (UIIBTPOB.

JlonyckaeTcs HCnoJIb30BaHUE APYTUX THIIOB CPEACTB H3MEPEHHUM, I10CY-
bl ¥ BCTIOMOTATEILHOTO 000pYA0OBaHNuA, B TOM YHCJIE UMIOPTHRIX, C Xapak-
TCPUCTUKAMHU HE XYXE, YEM Y NPHUBEACHHBIX B 4.1.

[Tpu BEIMOTHEHUY U3MEPECHHH 110 BAPHAHTY 1 BMECTO OIOPETOK JOITyCKa-

€TCH MCIOJIE30BATh PYYHBIE WM aBTOMAaTHYECKUE UHU(POBLIC TUTPATOPHI.
4.2 PeakTHBbLI H MATEPHAJIbI

[Ipn BBINOJIHEHHM U3MCPEHUNM NPHMEHMIOT CHCAYIONUE PEaKTUBHI U Ma-
TCPHAILL

4.2.1 Harpuit yrnexucnsiif kucneii 1o 'OCT 4201-79, x.u.

4.2.2 Kucnora cojsanas, cranaapr-turp 0,1 Mons/omM” 1o TY 6-09-2540-
87, wnu conanas xucnora o ['OCT 3118-77, x.u.

4.2.3 Kucnora cepras crasmapt-turp 0,1 Moms/aMm® KBD mo TY 6-09-
2540-87 wm xucnorta cepuad 1o 'OCT 4204-77, x.4.

4.2.4 Harpwuii TetpabopHOKHCHEId, ctanaapT-TUTp 0,1 Mons/amM® o TY
6-09-2540-87 wu no TY 2642-001-33813273-97 wim HaTpuii TeTpabopHo-
kucastit 10-poausiii Na,B;0510 H,O (Terpabopar Hatpus, Oypa) no ['OCT
4199-76, x.4. WIIH 4.1.a., NEPEKPHUCTAIUIN30BAHHBIA U3 BOIBI.

4.2.5 Hatpuii cepHOBaTHCTOKUCHEBIN (HaTpUA THOCYNb()AT) 5-BOAHKIN MO
I'OCT 27068-86, u.x.a.

4.2.6 MeTHIOBEIN KpacHBIH BOAOPACTBOPHMBIN, HHAUKATOP 110 TY 6-09-

4070-73, 9.1.4.
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4.2.7 MeTunenoBsI# romy0on (CHHHI), HHIUKATOD, 4.1.4.

4.2.8 Oenondrancud, HHAUKATOP, no TY 6-09-629-77, u.1.a.

4.2.9 pH-Metpus.CTanmapT-TUTpH AN NPUTOTOBICHMA 00pa3noBeIX Oy-
dbepuBx pacTsopos 2-ro paspsaa mo ['OCT 8.135-2004 wmnu xanuit drasne-
BOKHCHLIH KuCHbM (ruapodranar xamus) KOOC-C¢Hy-COOH no TY 6-09-
4433-77, wu4.p.a., xKamuii QOCOHOPHOKHUCIEIH OAHO3aMEIIECHHEIH (AUruapo-
docdar kamun) no I'OCT 4198-75, 4.x.a., u HaTpuil GOCPOPHOKUCIBIHA ABY-
3amemieHHHIN (ruapodocdar natpus) no [OCT 11773-76, 4.x.a.

4.2.10 Kanuii xnopucteii (xnmopun kamus) mo ['OCT 4234-77, x.u.

4.2.11 Harpuit 6pomucTsrii (6pomMug HaTpu), 4.

4.2.12 HatpoHHasd M3BECTH WM acKapuT, 4 1o TY 6-09-4128-88.

4.2.13 Crupt 3TrnioBsii pektuduxosaunbii no ['OCT 18300-87.

4.2.14 Ounstpel Oymaknble 00e330jIeHHBIE "CHHAA JIeHTA" M " Oenas
nenra’ no TY 6-09-1678-86.

4.2.15 ®uwnetprr MemOpannele «Baagunop MOAC-0OC-2», 0,45 mxM, no
TY 6-55-221-1-29-89 mnm npyroro Tumna, paBHOLICHHBIE II0 XapaKTEPHUCTHU-
KaM.
4.2.16 Bara meaununckag rurpockonyuyeckas no I'OCT 5556-81.

4.2.17 Boaa puctuamaposardas no 'OCT 6709-72.

JIOIyCKaeTCS HCIIOMB30BAHUE PEAKTUBOB, H3rOTOBJICHHBIX IO JPYLOH
HOPMATHBHO-TEXHHIECKON AJOKYMEHTALUH, B TOM YUC/Ie HMITOPTHLIX, C KBa-
nudUKaLMe He HIOKE YKa3aHHO! B 4.2.

S5 MeToa n3MepeHHi

BrlnonHeHue M3MEpeHHH MacCOBOM KOHUEHTpAlM# TI'HMAPOKapOOHATOB M
BEJIMUMHE! IENOYHOCTH OCHOBAHO HAa THUTPOBAHWM IPOOBI BOJABI PaCTBOPOM
CHJIbHOYM KUCNOTHI (COMAHOM WIM CEpHOi), B pe3ybTaTe Yero KapOOHATHI U
ruipoxkapOoOHaThl 00pa3yrT cnadyro yrojbHyK KMCIOTY, pacnajarollyrocs
B pactBope Ha H,O u ceoboansnii CO,. AHHOHEL Apyrux ciabpiX KUCHIOT, €C-
1K OHH TIPUCYTCTBYIOT B BOJI€, IPEBPAMIAIOTCA B COOTBETCTBYIOIIHE KHCIO-
TBl, THAPOKCHA-UOHEI — B BOJY.

Metoauka npeayCMaTpUBacT JABa BapHaHTa BHIIOJIHEHUS M3MEpeHUHM. B
COOTBETCTBMY C BapHaHTOM | (NOTCHIMOMETPHYECKOE TUTPOBaHME) Ipoly
TUTPYIOT pacTBOpoM KucloTh 10 pH 4, 5 u pH 4,2, peructpupys 3HaueHue
pH ¢ nomoinsio pH-MeTpa. BapuanTt 2 (0o6paTHOC THTPOBAHHE) HPENYCMAT-
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puBaet nobasneHue M3ORITKA CONHOM KHCIIOTHI, yaaneHue oOpasyromerocs
CO; ¥ nocnexyromee THTpoBaHHe HM30BITKA KUCIIOTH pacTBOPOM TeTpabopa-
T4 HATPHSA (6ypHl) B IIPHCYTCTBUY HHIHNKATOPA METHWIOBOIO KPacHOro.

6 TpedoBanna 6e3onacHOCTH, OXpaHbI OKPYKAKOIIel cpenbI

6.1 1lpu BrInoONHEHUHM H3MepeHUH MAacCOBON KOHLEHTPAIMH IMAPOKapOo-
HAaTOB H BEIWYHHBI IIENIOYHOCTH B Np0o0axX NOBEPXHOCTHLIX BOJX CYIIM H
OYHINEHHEIX CTOYHBIX BOX cOOmMOZaroT TpeboBanus Oe301acHOCTH, yCTa-
HOBJICHHBIC B HAIJHOHAIPHBIX CTAHAAPTAaX H COOTBETCTBYIOIUMX HOPMATHB-
HBIX JIOKYMEHTAX.

6.2 Ilo crencHn BO3ACHCTBHA HA OPraHU3M BPEIHBIC BELIECTBA, HCIOJb-
3yeMbI€ [IPH BBINOJHECHNM H3MEPEHUN, OTHOCATCA KO 2, 3 KjlaccaM OIlacHO-
cru o 'OCT 12.1.007.

6.3 Conepxanue HCHONB3YEMBIX BPEIHBIX BEMIECTB B BO3AYXe pabouei
30HH HE OO/DKHO npeBumarh ycraHoBieHHBIX IIJIK B cooTRercTBHMM C
[TOCT 12.1.005.

6.4 OcoOrIx TpeOOBaHMIA 110 DKOJIOrHYECKONH 0€30IMacHOCTH He NpEabsB-
JIACTCHA.

7 TpeboBanus Kk kBaJHPUKAUHNH ONIEPATOPOB

K BRIMONTHEHHIO H3MeEpeHH M 00paboTke uX pe3ybTaTOB AOITYyCKAIOTCH
JIMIA CO CPEAHMM Npo(dEeCCHOHANBHEIM 00pa3oBaHHeEM HMIIH 0€3 NpodeccHo-
HAJILHOTO 00pa3oBaHMs, HO MMEIOME CTaX paboTh B 1abopaTOopum HE Me-
HEE JIBYX JIET, OCBOMBIIHE METOMMKY.

8 YcaoBus BLINOJHEHHA H3MEPEHHH

[Ipy BBINOJIHEHHH M3MEPEHUN B 1aOOPaTOPHUH JOJDKHBL OBITH COOIIONEHD]
CJIEQYIOLIHE YCIIOBHA:

- TEMIIEPATypa OKPYKAIOWETO BO3ayXa (22+5) °C ;

- atMocdeproe gasnedue or 84,0 po 106,7 xIla (ot 630 mo 800 mwm pr.
CT.);

- BIAXHOCTB Bo3ayxa He 6onee 80 % npu 25 °C;

- Hanpsxenue B ceTd (220+10) B;

- 4aCTOTa MEPEMEHHOTO TOKa B ceTH ruranud (50+1) ',

8
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9 OrbGop m xpanenue npob

O16op npo6 npomzsondar B cootBerctud ¢ ['OCT 17.1.5.05 u I'OCT P
51592. O6opynoBauue A or6opa mpo6 AOKHO coorBercTBoBats T'OCT
17.1.5.04 u TOCT P 51592. Kak npaBuio, u3MEpeHUE MacCOBOH KOHLICH-
Tpaluy TUAPOKApOOHATEI M BEJIWYHUHEI MIEJIOYHOCTH BBITOJIHSIIOT B HEQHIIBT-
poBaHHOH npobe, ofHako MHOrAa TpeOyeTca BBIIONHATE MX HU3MEPEHHE B
GunsTpoBaHHON npode. B 3TOM cnyyae npoOsl QHILTPYIOT Ha MecTe 0TOO-
pa depe3 meMOpanHui OouasTp 0,45 MKM, NPOMBITHIA JHCTHLIHPOBaHHOM
BOLOH (MPEAnOYTUTEIRHO (WIBTPOBAHUE IOA JaBlicHMEM). JlomycTuMo
MCIONB30BAHHE MPOMBITBIX JUCTH/UTMPOBAHHOM BOAOM OYMAXHBIX (QHIBT-
poB "cunias nenrta'. Ilpm QuabTpoBaHHM 4epe3 MO0 QUILTD NEpBEIE
nopuuu Quistpara ciexyer otOpocuts. O0beM oTOMpaeMoOi NpoOsl He Me-
Hee 250 oM’

IIpoOy BOABI mMOMEMAIOT B TPAHCIMOPTHYIO Tapy, 3aMOJHAA €€ A0 Kpacs
TaK, YTOOBI B CKIAHKE HE OCTaBAJICA BO3JAYyX, H I'€pPMETHYHO 3aKPHIBAIOT.
ITpennoyTurenbHOM SBNLETCA NOMHUITUIICHOBAS HIIH TIOJHUIIPONIHIICHOBAsA MO-
cyaa.

BeinosHeHUEe U3MEpEeHHH MacCOBOM KOHUEGHTpALMH THAPOKapOOHATOB H
BEIIMYMHBI ILIEIOYHOCTH KENATeJIBHO NPOBOAUTE B JCHb oTOOpa. ECcim 310
HEBO3MOXHO, NMPOOEI ClIeayeT IMOMECTUTE B XOJOAHILHUK C TEMIIEPaTypoid
oT 4 °C 1o 6 °C. JlomycTHMBIi CpOK XpaHEHHS IpOO NOBEPXHOCTHRIX BOJ
CYLi¥ 3aBHCUT OT Beaudurbl pH H Temieparyprl mpodsl B MOMEHT 0TO0pa.
[Ipu pH nwxe 8 u temneparype Huxe 10 °C MOXHO XpaHHTh F€pMETHYHO
3aKPHITYIO Ipo0y B XOJONMIBHHKE B TCYeHHE HenenH. Eciau xota Ovl 0HO
M3 3TUX YCJIOBHH HE BEHIMOIHACTCA, NPOOY XpaHAT B XOJOAWILHHUKE HE Oolee
Tpex ¢yTok. llpu temneparype Boiue 18 °C npoOy I0IMyCTHMO XpaHHUTH He
boJiee CYTOK.

[1poOKl OUUIIEHHBIX CTOYHEIX BOJ CICAYET AHAITM3HPOBATH B TCUCHUE CY-
TOK.

10 IloaroTrorka K BBLINOJHEHNKO H3MEPEHHH
10.1 HpuroroB/jieHue pacTBOPOB H PEaKTHBOB

10.1.1 ducrunnuposanHas Boga, cBoboaHas ot CO;
JIMCTUINMMPOBAHHYIO BOLY KAIATAT 15-20 MUH M OXJI3XJaI0T [0 KOM-

9
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HATHOH TEMIIEpaTypHl B Konbe, 3akpriToii NMpoOko#i, B KOTOPYIO BCTaBJIEHA
CTEK/IHHAA TpyOKa ¢ NMoAcOenMHEHHON K Hell XJIOpKanbLUeBOH TpyOKoi ¢
HaTPOHHOH H3BECTBHIO MU ACKAPHUTOM.

10.1.2 Pactsop comsnol (cepHoif) xuciotsl, 0,0500 mons/nm® KB

IIpu nMpUroToBreHHH pacTBOpa U3 CTAHAAPT-THTPA CONEPKUMOE aMITy b
KOJIMYECTBEHHO [IEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 2000 cM’, mo-
BOIAT 00BEM 1O METKM JUCTHLIMPOBAHHON BONON M nepememuBaroT. [Ipu
XpaHCHHH B FepMETHYHO 3aKPHITOH MOCYJI€ paCTBOp YCTONYUB.

IIpy OTCYTCTBMHM CTaHNAPT-TUTPA PacTBOP IFOTOBAT M3 KOHUEHTPHPO-
BaHHOH KMCNOTHL JIng 3TOro B MepHyIo konby BMecTHMmoctsio 1000 oM
[PHIIHBAIOT MPAMEPHO Ha 2/3 o0peMa JUCTHILUIMPOBAHHYIO BOXY, A00ABISIOT
4,2 cM° consiHOM M 1,4 cM® CEpPHOIl KHCIOTHI, JOBOAAT 4O METKH JUCTHII-
JIMPOBAHHOH BOAOH H mepeMelmBaroT. B 3ToM ciaydae Tpedyercst yCTaHo-
BUTb TOYHYI0 MOJIAPHYIXO KOHIICHTPAIMIO PAcTBOpa COJIAHOM (CepHOH) KH-
C10THl B cooTBETCTBHH € 10.3.

10.1.3 PacTtBOp costHON (cepHOoit) KuCHOTHI, 0, 0200 mons/mm° KBD

OTOHparOT MHUIIETKOA C 01111014 otMeTko# 100 cM’ pacTBOpa KHCIOTHI ¢
KoHueHTpamuen 0, 0500 MOJIB/IM” KB3, noMenaT B MEPHYIO KOOy BMe-
CTUMOCTBIO 250 CM” ¥ JOBOIAT A0 METKH )IHCTHJIJIHPOBaHHOH BOJIOH.

10.1.4 PactBop Oyps1, 0,0500 mone/mMm KBD

IIpy IpHUroTOBNEHUH PacTBOpA U3 CTAHXAPT-TUTPA COLEPKUMOE aMITYJIE]
KOJIMYECTBEHHO NEPEHOCAT B MEPHYIO KOGy BMecTHMOCThI0 2000 cM’, Iio-
BOJAT 00BEM 10 METKH ¢BoboaHor or CO, AUCTUIIMPOBAHHON BOJAOH H
epeMelINBaroT.

IIpu OTCYTCTBHM CTAHAAPT-TUTPA PacTBOP TOTOBAT M3 conu. [ng aroro
9,5342 r 6yprl KBUTHOUKALMM X.9. (MIH 4.1.a., ABAKIB EPEKPUCTAIU30-
BaHHOM M3 BOARIL, KaK ONMCAHO B MPHIIOKEHUH A), paCTBOPAIOT B CBOOOJHOM
ot CO, AMCTWUTMPOBAaHHONH BoAe B MepHOH konbe BMecTUMOCTEIO 1000
cm . [IpexBapHTensHO 6ypy pacTHpAIOT B YMCTOH CYXOH CTynKe A0 OJHO-
POAHOTO COCTOSIHMS, ITOMELIAIOT B OIOKC M BHAECPKMBAIOT JO MOCTOAHHOM
MAacChl B 3KCHKATOpe Had OpOMHUIIOM HaTpHsi, CMOYECHHBIM HECKOJBKHMH Ka-
MM Boael. JIna mpeporspamenus noriomenus CO, 3 BO3yXa pacTBOp
Oyphl XpaHAT B FEpMETHYHO 3aKpHITOM MOMMITHICHOBOH ([10JIHIPONHIECHO-
BOK) nocyne. BO3MOXHO XpaHCHHME B CTCKJISHHOM CKIIIHKE, HO B 3TOM CITy-
yae A1 NpEIOXpaHEHHUd OT BBILIENAYMBAHUS CTCHKH CKJIIIHKU M3HYTPH I10-

KpHIBAIOT TOHKHM Cj10eM fapaduna. PactBop Oyphl xpaHaT He bosiee 3 Mec.
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[Ipy BEIMONHEHMH THUTPOBAHHUA AOJDKEH OBITH MCKIIOYEH KOHTAKT PacTBO-
pa 6ypsl ¢ BO3gyxoM BO u3bexanue nmormomenua CO,. g atoro cocyn c
pacTBOpoM Oypel TépMETHYHO COSAMHAINT ¢ Oroperkoit. IIpuMepsl BO3MOX-
HOrO COeIMHEHHSA GIOpeTOK MCIONHeHHA 2, 3, 4 ¢ pacTBopoM Gypsl, moMe-
IHEHHBIM B [TOJIMITHICHOBBIM COCY [, NPHUBEACHEI B APHIOXKEHHH b.

10.1.5 Obpasuosrie OydepHbie pAaCTBOPH (/11 THTPOBAHMSA 110 BaPHAHTY
y

O6pasuoBuie OydepHpie pacTBOphl, HMcromue 3Hadenua pH 4,01; 6,86
M 9,18 npu 25 °C roTtoBaAT U3 CTaHAAPT-TUTPOB 1A pH-MeTpuH B COOTBET-
CTBHH C HHCTPYKIIHEH 10 KX IPUMEHECHHIO.

[Ipx OTCYTCTBMM CTAHAAPT-THTPOB Oy(PepHEIE pacTBOPHI FOTOBAT U3 CO-
JIEH COTIACHO MPHITOXKEHUIO B.

Bce 6ydepHpie pacTBOPH XpaHAT B FEPMETHYHO 3aKPHITONH CTEKIAHHOH
WK nonudTUieHoBoH (pactBop ¢ pH 9,18 - Toneko B MONMMITUIIEHOBOM) 1O~
CyJe B XOJIOOWIBHUKE HE Dosiee 3 Mec.

10.1.6 HacrimeHHbIM pacTBOp XJIOpHAA Kamud (411 THTPOBAHUA 110 Ba-
pHanTy 1)

B 200 cM’ QMCTHILTMPOBAHHON BOZEI ¢ Temmeparypoit 50-60 °C pacTso-
psroT 60 r xn0pHAa Kajud M OXJaXAAKT pacTBOp A0 KOMHATHOM TeMIepa-
TYPBI.

10.1.7 CoupToBEIif  pacTBOp CMCIIAHHOrO HHAHKATOpa (A7 THTPOBAHHA
110 BAPUAHTY 2)

B 100 cM’ 3THIOBOrO covpra pacTBOpsAroT 0,5 r METHIOBOIO KPacHOro
H 100aBadIOT
4 ¢cM’ 1 %-HOro BOJHOTO pacTBOpa METHJICHOBOIro roixyooro. Pacreop cme-
HIAHHOIO HHAMKATOpa AOJ/DKCH HMMETh APKO~-MATMHOBHIA LIBET B KHUCIOHA
cpele MW HACHIICHHBIA 3€NCHEIH LIBET B HECHTpaAIBbHON M Cl1abomenoyHoM
cpene (Touka mepexona OKpaCKM HMHAMKAaTopa Haxomurca npu pH 5,4).
CMEnIaHHe HHAMKATOP XPAHAT B CKJIAHKE M3 TEMHOT'0 CTEKJa JI0 NIOMYT-
HEHHSA WIM H3MCHCHHSA OKPACKH.

Boanelii pacTBOp METHJICHOBOrO roxy0oro rorosat pacrsopenuem 0,10 r
HHAKWKaTopa B 10 CM° JUCTHIUTHPOBAHHOM BOJHL.

10.1.8 CnuproBeiii pactBop ¢eHOonpTancHHa (1A TUTPOBAHUS 110 BapH-
aHTy 2)

B 100 cM’ STHJIOBOTO CHHMPTA pactBopsiot 1,0 r ¢penondranenna. Pac-
TBOP XPAaHAT B IUTIOTHO 3aKPEITOHA CKIAHKE B TEMHOTE.

11
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10.1.9 Pacteop Hatpus THOCYNb(aTa, 0,1 Mons/mmM’ (/11 THTPOBAHMA 1O
BapHaHTY 2)

B 100 cM’ IHCTWUIMPOBAHHOM BOABI PacTBOPAIOT 2,5 T Na,S,05-5H,0.
XpaHAT B TCMHOM CKIIMHKE He Donee 3 mec.

10.2 IToaroroBka ycTaHOBKH AJI1l THTPOBAHHS 1O BAPHAHTY 1

[TonroroBky monomepa (pH-Merpa), H3MEpPHTEILHOI'O CTEKAAHHOTO M
BCIIOMOTaTeJIbHOTO XJIOpCEpEeOPSHOI0 ANEKTPOLOB K paboTe M rpaxyHpoB-
Ky OCYIIECTBJIAIOT B COOTBETCTBHH C MHCTPYKLMEH NO 3KCIUTyaTalUM IIpH-
6opa u macnopraMH Ha 3JCKTPOJEI,

E>xxenqHeBHYI0 npoBepKy padotel npubopa H NEKTPOAOB OCYILUECTBIAIOT
no 6ydepnomy pactsopy ¢ pH 4,01. Ecniu oTknoHenune usmepenHoii Beny-
yunsl pH oT 3azannHoi npespnuaetr 0,05, mIpoBOAAT NOBTOPHYIO rpaXyHpOB-
Ky npubopa.

ITogaga pacTBOpa KHCJIOTHI B THTPYEMYIO HpoOy H3 OIOPETKH OCYIIECT-
BIIETCA Yepe3 NOrPYXCHHEIA B PAacTBOP M3OTHYTHIM KBEPXY CTCKISHHEIN
HIY NOJIKAPOIMICHOBRIHA KaWUIAP C BHYTPSHHHMM AHAMETPOM HA BBIXOAE
0K0J10 1 MM.

10.3 YcranoBjieHHe TOYHOH MOJSIPHON KOHUEHTPANUH PACTBOPOB
COJITHOH (CepHOM) KHCI0THI

Ecnu pacTBOpH KHCJIOTHI 'OTOBUIIM HE U3 CTAHIAPT-TUTPA, CIEAYET YC-
TAHOBHTH MX TOYHYIO MOJSPHYIO KOHueHTpaumo 10 pacTBOpY OYpH ¢ MO-
NApHOM KOHueHTpauHeﬁ 0,0500 mons/am® KBD. Jns aroro 0T6Hpafo'r nH-
ne'rxon 10,0 cM’ pacTBOpa KHCJIOTHI C Konuem'pauneﬁ 0,05 mMomns/IM> WiH
20 cM® pactBopa ¢ KoHueHTpaumeil 0,02 Moms/IM’, IEPEHOCAT B KOHHYE-
CKy10 kon0y, nobasnarot 90 cM’ WM 75 CM’ COOTBETCTBEHHO CBOGOIHON OT
CO, muctTHMpoBaHHOK BoA ¥ 10 xamens pacTBOpa CMEIIAHHOTO HHIU-
karopa. TUTPYIOT pacTBOpOM OYPHI 10 NEpPexoaa OKpacKud pacTBOpa OT Ma-
JIAHOBOY K HHTEHCHBHO 3€JICHOM.

Ecmu B naboparopuu HCIIONB3YETCA ONPEAEICHHE 10 BApHAHTY 1, MOXHO
THTPOBaHHE NPOBOAUTH Ha pH-Merpe. s 3TOro BMEcTo Kommecxon KOJI-
651 pacTBOP KHCJIOTH! NOMEIIAIOT B CTaKaH BMECTHMOCTHIO 150 cM’, m06as-
na0T ¢Bo6oaHyI0 0T CO; IMCTHILTHPOBAHHYIO BOAY M IIPIUTHBAIOT PACTBOP
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Oypsl 10 pH 3,8-4,0, a 3aTeM npubaBisAioT pacTBop Oypsl no 1-2 kammu (HO
He 6onee yem 1o 0,1 cM *) mo HauGolNee Pe3Koro H3MEHEH S pH BHa egunHHMLy
o0BeMa, T.€. A0 MOTYydYeHMA MaKCHManbHOro 3HadeHuss ApH/AV, rne ApH
pa3Huua NpeLLIAYINEro M nocaexyooumero 3uayenuit pH npu npubaBicHHH
ornpeneneHHoro obbremMa pacreopa Oyper AV, KOTOphifi pacCYHTHIBAIOT IO
pasHocTH V, — V|, rae V| — npeamecTByomee 3HayeHHe o0beMa jJaCTBopa
Oypsl, V; — nocnexyroiee 3Ha4eHue obbema pacteopa 6yprl, cm™. O6beM
pacTBopa Gypsl Vs, CM°, COOTBETCTBYIOIMM TOYKE 3KBHBAICHTHOCTH, pac-

CUMTBIBAIOT 110 QOpMyJIe

v+,
V=t (1)

TuTpoBaHKe MOBTOPAIOT MBAKIABI H, €CITM PacXOoKIeHHE B 06beMax pac-
TBOpa 6yps! He npeBbpinaer 0,05 cM, 3a pe3yibTaT THTPOBAHUA TPUHHUMAIOT
cpeaHee apupMeTHUecKoe. B MPOTHBHOM CiIy4ae MOBTOPAIOT THTpOBaHHe (e
MOTy4eHHUs 06BEMOB, pasTHYaIOIIHXCA He Gonee, ueM Ha 0,05 cM’. ToyHyo
MOJISIPHYIO KOHILICHTPAIlHIO PaCTBOPOB COJIMHOM (MJIM CEPHOM) KHCNOTH pac-

CUMTBIBAIOT 110 popMy.ie

Ce Vs, 2)
Ve

C.=

rae C,- MONSIpHAs KOHIEHTPALKA PaCTBOpa KHMCHOTH, Mojis/am’ KBD:
Cs - MOJIsIpHas KOHIICHTpALUsi pacTBOpa OypHl, MOJIL/L[M3 KB3;
Vs - 00peM pacTBopa Oypbl, H3paCXONOBAaHHAIX HAa THTPOBAHHE, CM;

V, - 06BeM pacTBOpa KHCIOTHI, B3STHIA VI THUTPOBAHMA, CM .

11 BoinosineHHEe H3MEpPEHHNH

11.1 Beinonnenve n3MepeHHH 110 BapHaHTy 1

11.1.1 B crakausl BMecTHMOCTHIO 100 cM wmu 150 om’ OTOHpAIOT Y-~
[ETKON ° aNMKBOTY aHAIM3MPYeMOil mpoOH BOXE COrnacHo Tabnuue 4.
CrakaH ¢ npo0oil MOMEIA0T Ha MarHUTHYIO MELIAJIKY, OITYCKalOT B pac-

TBOp NIEPEMEIIMBAIOIINAN JJIEMEHT H JJICKTPOABI U M3MEPAIOT MCXOJHOE 3Ha~
yenue pH npoOsL.
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Tabnnua 4 - PekoMeHiyeMbie yCIOBUA BRITIONHEHHS M3MEPEHHH B 3aBUCH-
MOCTH OT TIDEATOJIAaracMoi BEIUYHUHBI MEIOYHOCTH

'BenvunHa menquocm Ho0 0,80 | Cs. 0,80 [CB.2,4 10| Cs. 4,9
mmois/aM” KBD BK/TIOY. no 2.4 4.9

| - BKJIIOY. | BKIIIOY.

O%’I:EM ATUKBOTE! NPOGEL, 100 100 | 50 50

CM

BMeCTHMOCTE OIOpETKH, CM 5 S 10
KoHIeHTpauusa pacTeopa 0,02 0,05 0,05 0,05
CONSAHOM (CCpHOPI) KHCJIOTEHI,

MOJIB/JIM KB B J_ ]

11.1.2 llpu orcyrcTBnu B npobe ruapoxcunos u xapbonaTos (pH mpoGs
HE TpeBBIaeT 8,3) ONyCKAalOT HaKOHEYHHK OIOpETKH B IpOOYy H THTPYIOT
pyd MOCTOSAHHOM nepememHBaHHH paCTBopOM CONAHON (MU CEepHOM) KM-
cnothl 0,0500 MOJIB/,IIM i 0,0200 MOJIB/IM’ M3 OIOpPETKH BMECTHMOCTBIO 5
ey win 10 eM’ B 3aBHCHMOCTH OT npeanojaraéMof BeJIMYMHEI WIECIOYHOCTH
(tabnuua 4). lo nocrxenus pH oxolI0 5 pacTBOp KMCIIOTEI MOXKHO J00aB-
JATh OBICTPO, HE NOXHUIAACh YCTAHOBJICHHSA NOCTOSHHOrO 3HadeHud pH. [a-
e NpOBOOAT THTPOBAHME MENJIECHHO, A00aBiAsd pacTBOP KHCJIOTHI MO Karl-
nsM, go pH 4,50+0,02.

3anUCcHBAalOT O0BEM pacTBOpa KHCIOTHI H NPOAO/DKAOT THTPOBAHHE IO
pH 4,20+0,02. ITloBTOpsrOT THTPOBaHHUE C APYTO# ANUKBOTON IIPOOH U, €CiH
pacxomenne MEXy TapasieNbHBIMH TUTPOBAHMAMH HE Npesrumact 0, 0,1
CM° MpH KOHLIEHTPAUHK KHCJ'IOTBI 0,02 mons/mm’ B 0,05 cM’ pH KOHLEH-
tpamuu kucioTs 0,05 MONB/IM’, 32 Pe3yNbTAT NPHHMMAIOT CPEHEE 3HaYe-
HHE 00BEMOB pacTBOpa KACNOTH. B IPOTHMBHOM Ciyyae IMOBTOPSAIOT THTPO-

BaHHUEC 10 IIOIYUCHHA A0y CTUMOI'0 pacXoXXIC€HHA PE3YJIHLTATOB.

% ITpoby obsemom 100 ™ JIONYCKAeTCA BMECTO MHITeTKH OTOHpaTh MEPHBIM IMIIHH-
JIpOM; TIPEABAPHTENBHO CIICAYeT NPOBEPUTh TOYHOCTh IPAAYHPOBKH LMIHHAPAa OOBIY-
HBIM CITIOCOOOM KanmHOPOBAHUS MEPHO# ITOCY A, paCCYUTAHHON! Ha BBIITMBARHE.
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11.1.3 Ecnu pH npo6s1 Boas! npespimacT 8,3, NPOBOAAT TUTPOBAHUE MEI-
JIEHHO, A00aBIsA pacTBOP KMCIOTHI MO KarwisM, A0 jgoctixenua pH 8,30-

8,34, 3anuchHBaroT 00BEM pacTBOpa KMCIOTBI ¥ NPOAOJDKAIOT THTPOBAHME
cornacuo 11.1.2.

11.2 Boinos1HeHHe H3MeEpeHHii MO BAPHAHTY 2

11.2.1 B kxonuueckyw konby smecTumocTeid 250 CM" BHOCHT C TIOMO-
IBIO [MIETKH Wik mmHapa 100,0 cM’ aHamusupyeMo#i BOJB! M 100aBIA-
10T 2 karwm pacteopa ¢peHondranenna (cm. 10.1.8). Iloasnenue pososoro
OKpalMBaHUA CBHAETENLCTBYET O NPUCYTCTBHH B IIpobe KapOOHATOB M BO3-
MOXXHOM IIPHCYTCTBHHM T'HAPOKCHAOB. B 3TOM ciy4ae x npoOe u3 OropeTku
BMECTHMOCTBIO 10 oM’ mmm 25 cM’ (B 33BHCHMOCTH OT MpeAToNaraeMoi
KOHLEHTPAUHMH THAPOKApOOHATOB MJIH BEJIMYHHEI INEIOYHOCTH) NOOABIIAIOT
CTpOr0 MO KaIUIAM pacTBOp COJAHOH KucioThl ¢ KoHueHtpauue#d 0,05
MOIB/AM [0 HCHE3HOBEHHSA PO30BOT0 OKpAIIWBaHUA. 3aMHUCHIBAIOT 00BEM
pacTBOpa CONAHOM KHCIOTHI, 100aBswT 10 Kanens, CMEIIaHHOTO HHAHKATO-
pa (cM. 10.1.7) ¥ IPOROKAIOT TUTPOBAHME PACTBOPOM COJITHOM KHCIIOTEHI
[0 MOSBNICHHA MAIHHOBOM OKpackd. Ilocie 3TOro R0GABIAIOT eme 5 oM’
pacTBOpa COJIIHOM KMCJIOTH! M 3alIHCHIBAIOT €ro o0muii 00neM. Y aansor
JUOKCHI yrjepoaa npoaysaHueM NnpoOsl BO3AYXOM OT MHKpPOKOMIIpEccopa
yepe3 TpyOKy, ONMYILIEHHYXO N0 AHA KoJOBI (KOHEI TPYOKH JOMKEH OBITH
M30THYT IIOZ YITIOM, OJIM3KUM K MPAMOMY), MM KUIITYEHHEM B TedcHue 10
MHH. B nepBoM ciyuae BO3AyX, npoayBaeMelil yepe3 npoOy, ClleayeT O4H-
IaTh MNPOIYCKaHUEM 4Yepe3 XJIOPKANBUHUEBYIO TPYOKYy ¢ HATPOHHOH H3Be-
CTHIO WM acKApHTOM, 32TeM He€pe3 CKIAHKY AU [POMBIBAHAA Ia30B BME-
CTHMOCTBIO 0K0J0 S0 ¢M’ ¢ HeGONBIIMM KOIHYECTBOM JHCTUIUTHPOBAHHOI
BOJBL.

Eciu HeobxoquMo, npoly OBICTpO OXNaxaaoT A0 KOMHATHOM TeMiepa-
TYPHL M THTPYIOT pacTBOPOM Oyphl 10 IMOABICHUA YCTOMYHBOH 3€I€HOM OK-~
packH (He ucyesaromeif B TeyeHHe 1 MHH) U3 O10peTkH BMECTHMOCTHIO 10
cM’. OrpefienieHHe TIOBTOPAIOT M, ECIIH PaCXOXKACHHE B o0neMax OypsI HeE
npepsimaer 0,1 cM° mpH oﬁbeMc xkuciaoTe 10 cM” u MeHee 1 0,2 cM® mpn
o6beme KuCIOTH Gonee 10 cv’, 3a pe3yIbTaT NPUHUMAIOT CpenHee apud-
METHYECKOe. B npoTHBHOM cnyqae IIOBTOPAIOT ONPEACNEHUE A0 MOTYYCHHS

JOMYCTHMOT'O PACXOXICHUA PE3yJILTATOB.
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[IpuMeuaHHue - [Ipr OTCYTCTBHE GIOPETKH BMECTHMOCTEIO 10 cm”
HOITYCKAEeTCA THTPOBAHHE pacTBOPOM Oyphl IIPOBOAWTL M3 OIOPETKH BMe-

CTHMOCTBIO 25 CM°, €CJTH TIPH 3TOM HE IPEBBILACTCH HOPMAaTHB KOHTPOJIA

IIOBTOPAECMOCTH.

11.2.2 Ecin npu  no6apnenuu peHondTanerHa po30Boe OKPAlIUBaHHUE HE
nosapaseTca (T.e. KapOOHAaTel OTCYTCTBYIOT), Cpa3y n00aBiIsfiOT CMEIUaH-
HBI} MHIUKATOP M TUIPYIOT Npo0y pacTBOpaMM COJSHOM KHMCIOTHL U OypEI,
Kak ykasado B 11.2.1.

11.2.3 BrImogHeHH W3MEPEHUH IO BAPHAHTY 2 MEIIAXOT MYTHOCTD,
LIBETHOCTh, aKTHBHBIA XJIOp. DBiusHMEe MyTHOCTH MOXHO YCTPAHHTH (QHIIBT-
poBaHUEM NpOOBI. AKTHBHBIN XJIOP YHAIMOT Ho0OaBineHHEM K Ipobe 3KBH-
BAJICHTHOTO KOJMYECTBA pacTBOpa THOCyabh¢ara Harpui. IIpH BHICOKOM
LIBETHOCTHA BOJEI, 3aTPYAHAIOLICH OnNpencsieHue KOHEYHOH TOYKH THTpPOBa-
HUA 10 U3MCHEHHUIO OKPACKM HMHIOMKATOPA, CIACAYET MCIOIL30BATH MOTEH-
LIMOMETPHYECKOE THTPOBAHUE (BapuaHT 1).

11.2.4 IIpn BBHINONHEHUH UIMEPECHHH MACCOBOM KOHIIEHTPAILHH THAPO-
KapOOHAaTOB B MAIOMUHEPATN30BAHHEIX BOJAX AJIA THTPOBAHMA MOXKHO BME-
CTO pacTBOpa COJIAHOM KHCJIOTHI HCTIONB30BaTh PacTBOP CEPHOM KHMCIIOTHI;
[IPH MaccOBOH KOHLCHTPAIHMH IHAPOKap6oHaToB MeHee 30 Mr/aM’ pacTBop
CEPHOM KMCIOTHI IPEAIOYTATEIIEH.

12 Buiuuciaenue 4 opopmMiaeHHe pe3yibTaTOB H3IMepPEeHHi

12.1 Boiuncjenue pe3yJbTATOB H3IMEPEHHS BEJIHYHHBI IIEJI0YHOCTH H
MACCOBOH KOHIEHTPAUHH rHAPOKApOOHATOB N0 BapHaHTy 1

12.1.1 BequnHy [IEJTOYHOCTH aHAIM3UpyeMon 1npobel Boael X,
Mmous/amM° KB, paccYHTHIBAIOT 110 GOpMyIaM:

a) npH o0neMe pacTBopa KHCIIOTH € MOJIApHOM xoHueHTpaumeii 0,02
mons/mM° KBD Gonee 3,5 e’ (wm Gonee 1,4 cm pacTBOpa KHCJIOTHI C
MOJIAPHOH KoHueHTpauuei 0,05 Mons/mm° KBJ)
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V,,-Cy -1000

X = 3)

pH o0BeMe pacmopa KHCIOTBI ¢ MONApHOH KoHueHTpauueid 0,02

MonL/J.IM KB3 3,5 CM® B MEHee

(2Vo,1 Il o,z)' C, -1000

X =
V 3 (4)
rae Vo1 — o0muiA OSBCM PacTBOPA KUCIOTH], NOMISANIHKI Ha TUTPOBAHKE
10 pH 4,5, oM
Vo2 — 061uit 061-,-eM pacTBOpa KMCJIOTBI, NOIICAIIHN Ha THTPOBAHUE
no pH 4,2, CM;

C¢ - MONApHaA Konuempaul«m PacTBOpa KMCIIOTHI, MOJIB/I{M KB3;
V - 06BeM anMKBOTE AHATH3IHPYEMOl TPOGEL BOMEL, CM”.

12.1.2 Maccosyro KOHUCHTPALHIO TMAPOKapOOHATOB B aHAJIM3HPYEMOH
npo6e Boab! Xy, MI/ M, pPAacCUMTHIBAIOT 110 GOpMYyJIaMm:

a) IPH OTCYTCTBHHM KapOOHATOB M BeNM4YUye mienoyHoctH Oonee 0,70
mmons/am’ KBD

61,02-V_,-C, -1000

0) mpH OTCYTCTBHMM KapOOHAaTOB M BenmyMHe menogdocty 0,70
mMois/aM” KB3 v MeHee

61,02-(2V,, - V. ,)-C, -1000
Koy = S 1= s & 100 (6)

rae V1 — obseM pacTBopa KHCIIOTEL, NOMIEAINMK Ha TUTpOBaHKeE 0 pH 4,5,
3
CM’;

Vi2- 00beM pacTBOpa KHCIOTHL, NIOWEAIIHIT HA TUHTpOBaHHe 10 pH 4,2,

CM3

Ci - MONAPHAS KOHUCHTPALMS PacTBOPa KHUCIOTHL, MONs/qM° KBD:
V - 06beM aTHKBOTEI aHATH3HPYEMOI IIpOOKI BOAEL, CM”.
17
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B npucyTcTeun xapOoHaTOB 06bEM KHCHIOTHI, MOMEAINHA Ha THTPOBAHMUE
rHEAPOKapOOHATOB, PACCYUTHIBAIOT MO (hOPMYJIaM

VK,I = Vo,l -2 Vx,i;: (7)
VK,Z = V0,2 - 2-V1c,3: (8)
rae Vo1 — o0muit 065eM pacTBOpa KMCIOTHI, MOMICAINMKA HA THTPOBAHHE
no pH 4,5, cm’;
Vo2~ 00muit 06neM | pacTBOpa KACTOTHI, nome MK HA TUTPOBAHHE
no pH 4,2, cM;
V3 - 00B€M pacTBo a KHUCJIOTHI, NOmeANIHM Ha TUTPOBAHUE
1o pH 8,3, cm”.

12.2 Bolunc/IeHHE Pe3YJbTATOB H3MEPEHUS BEJIHYHHB] INEJTOYHOCTH H
MacCCOBOH KOHUEHTPAUM I'HAPOKAPOOHATOB IO BAPHAHTY 2

12.2.1 Benﬂthy IEJIOYHOCTH aHam3upyemoir mnpoObl Bomabl X,
MMons/M° KB, pacCUMTHIBAOT o GopMyie

o Ve-C, —v\,’*cﬁ)-looo , 9)

3,
rae V, — obmmii 06bpeM pacTBOpa KMCNIOTHI, NpHOaBIEHHEIN K np06e CM

C, - MOJSpHAasi KOHLEHTPAHs PacTBOPA KUCIOTHL, MONB/M KBD;

Vg — 00peM pacTBOpa Oyphl, NOIIECAUIMHA HA THTPOBaHHE H30BITKA KH-
CIIOTHL, CM';

Cs - MonspHas KOHLCHTpalus pacTeopa OypEl, Moas/am° KBD;

V - 06beM TMKBOTHI aHATH3UPYEMO#H IPOGHI BOJIBI, M,

12.2.2 MaccoByio KOHHEHTpalMiO0 THAPOKapOOHATOB B aHAIH3UPYEMOH
npobe BoAkl Xx, MI/AM’, IIPH OTCYTCTBHH KapGOHATOB PACCYHMTHIBAIOT MO

bopmyne

61,02-(V.-C, — V,-C,)-1000

A=y (10)
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. 3
rae Vi — obumii 06beM pacTBOpa KHCIIOTH, mpHOaBICHHBIA K 1'1}3056, CM’;
Ci - MOIsIpHAd KOHIEHTPALMS PacTBOpa KKCIOTHI, MOJIb/aM™ KBJ;

V¢ — 065eM pacTBopa 6ypsl, moreaiiii Ha THTPOBAHHE H30BITKA

KHUCIIOTEL, CM’;

Cs - MOJIIpHAsZ KOHLEHTpalKA pacTopa OyP#l, MOJIB/,IU»;3 KBO;
V - 00beM anuKBOTHI aHAIH3UPYeMOii poOBI BOAKL, CM .

3 .
B npucyTcTBuH KapOOHATOB 00bEM KHCIOTH Vi, CM, COOTBETCTBYIOIIMA
KOHLEHTPALH M'MAPOKapOOHATOB, paCCUMTHIBAIOT 110 QOpMYJIE

VK=V0“2.V](!¢, (11)
. 3
rae V, - obuumit 00eM pacTBopa KMCIoTs, MpubaBieHHBIA K mpobe, cM';
Vp- 005eM PACTROPA KUCHOTEH, NOMERIKHH HA TUTPORAHKE IPOQKL
C QCHONPTAICHHOM, M.

12.3 OdopmieHue pe3yabTaTOB H3MeEpeHHA

12.3.1 PesynbraThl uamMepenu oQopMILIIOT TIPOTOKOJIOM HIIM 3alHCHIO B
XypHaie, o GopMaM, NPUBEAEHHEIM B PyKoBOACTBE IO Ka4eCTBY Jiabopa-
TOPUHH.

12.3.2 Pesynktar H3MEPEHHH MACCOBOH KOHUCHTPALUMH I'HAPOKapOOHATOB
B JIOKYMEHTaX, PELYCMAaTPHBAIOIIKX €r0 MCIIOIB30BAHME, NPEACTABIAIOT B

BUJIE

Xat A, Mr/am° (P =0,95), (12)

TI€ Xn - CPENHEE apH(PMETHIECKOE 3HAYEHHE JABYX PE€3yJIbTaTOB, PasHOCTH
MEXIy KOTOPEIMM HE IpeBbumacT IIpelicla MNOBTOPAEMOCTH [
(2,77°c,). 34adenus o, npuBeaeHsl B Tadimie 2. IIpH npessimeHuy
peaena MOBTOPAEMOCTH  CleAyeT MoOCTynaTth B COOTBETCTBHHU C
13.2, mMr/mm;

+ A - rpaHdisl XapaKTePHCTHKM MHOTPEHOCTH M3MEPEHHH JaHHOM
MacCOBOM KOHUEHTPALMH THAPOKapGOHATOB (Tabuua 2), Mr/mm’,
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12.3.3 PesynpTarT M3MEpEHHH BENWYMHEI INEJTOYHOCTH B JOKYMEHTaX,
[MpeyCMaTPUBAIOLIMX €r0 HCIIONB30BaHUE, NIPEACTABILIIOT B BHUE

X+ A, mmons/mm’ KBD (P =0,95), (13)

rac X - cpeaHee apuPMETHYECCKOE 3HAYEHHE ABYX PE3YJILTaTOB, PA3HOCTh
MEXIAY KOTOPBRIMH  HE€ IMPEBHILACT MNpErena IOBTOPAEMOCTH f
(2,77°0,). 3HadyeHusa o, npuBelcHB B Tabmuue 3. [Ipu npeBBICHUM
npeaena IIOBTOPAEMOCTH  CIEAYyeT IIOCTYIaTh B COOTBETCTBHH C
13.2, mMons/am° KBD;
+ A - FpaHyIEl XapaKTEPUCTUKH MOrPEITHOCTH U3MEPEHUM TaHHOM
BCJIMYMHBI MICJOYHOCTH (Tabnuua 3), MMois/aM° KBD.

12.3.4 Ecnu BEIMYUHY 1IEJIOYHOCTH TpeOyeTcsa NPEeACTaBUTh B IIEPECHE-
T€ Ha MacCOBYIO KOHUEHTpauuo Kapbonara xansimsa (CaCOs), Mr/am’, cne-

OyeT BEIUYHHY LIECJTOYHOCTH B MMOJB/IM YMHOXXHTH Ha MacCy MUJITAMOJLA

KB3 CaCQ,, pasayio 50,04 mr.

12.3.5 YucneHHple 3HAYECHUA pe3yJibTaTa H3MEPEHHSA AOJDKHBI OKaHYH-
BaThbCA LUPPOH TOTO XKE paspsaaa, 4YTO U 3HAYCHHUA XapaKTEPUCTHKHU MIOrpeil-
HOCTH.

12.3.6 JlomycTHMO NPEICTABIATE PE3YJIHTAT B BUJIE

Xt A, MI/IM, 1M X+ A,, MMoss/om” KBD (P = 0,95), (14)
npH yCIoBHH A< A,

rae + A, — rpaHuilbl XapakKTEPUCTHKU TOIPEMIHOCTH Pe3YJIbTaTOB M3MEpeE-
HUH, YCTaHOBJICHHBIE NIPH peaI3alldi METOAMKH B 1a00OpaTOpHH H
obecrneyuBacMbIE KOHTPONEM CTAOMIBHOCTH PE3YJIBTATOB H3MEpE-
HUH, MI/IM® WK mmons/om KB,

[IpuMedanue - JJONIyCTHMO XapakKTEPHCTHKY IMOTPEUIHOCTH PE3yJIbTATOB U3Mepe-
HHl NpH BHEAPEHUH METOIHKH B JJA0OpAaTOPHY YCTaHABIMBATH HA OCHOBE BbIPa)XKEHHA
A= 0,84:A ¢ mocneayolUM yTOYHEHHEM 10 Mepe HaKOIUICHHs MHGOpMalMH B IIpO-
Liecce KOHTPOJIA CTaOMIBHOCTH Pe3YJILTaTOB H3MEPEHU.
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13 KoHTpoabs KayecTBa pe3y/IbTATOB M3MEPEHHH NPH PeATH3AUHH
METOAMKH B J1a0opaTopHuH

13.1 O0iHe nOoJIOKEeHHUS

13.1.1 KoHTpons KayecTBa pe3yapTaTOB U3MEPEHHUM TNPU peaiU3allui Me-
TOAHMKH B J1IaDOPaTOPUHU NpEeayCMATPHBACT:

- OIIEPAaTUBHLIA KOHTPOJb HCIOJHHUTEIEM IIPOUECAYPH! BHIIIOJIHEHHA H3ME-
pEHUH (Ha OCHOBE OLIEHKH IOBTOPAEMOCTU M IOTPEIIHOCTH IPH peaM3alUu
OTZAEIBHO B3ATOM KOHTPOJBHOH NIPOLIEAYPHI);

- KOHTPOJIb CTA0OMIBHOCTH pE3yNbTATOB H3MEPEHUH (HA OCHOBE KOHTPOJA
CTaOMIIBLHOCTH CPEHEKBAAPATHYECKOr0 OTKJIOHEHUS NOBTOPSAEMOCTH, Cpel-
HEKBAAPAaTUYECKOr0 OTKJIOHCHHA BHYTPHJIA0OpATOPHOH NPEUU3IUOHHOCTH,
MOrPEIIHOCTH).

13.1.2 Ilepnoau4HOCTh ONEPATHBHOIO KOHTPOJA HCIIOJIHHUTENEM MpoLe-
Iy pbl BBIIIOJTHEHUA U3MEPEHHH, & TAKKE PEATU3YEMEBIC TPOLIEYPEI KOHTPOJIA
CTaOMJIBHOCTH PE3YJIBbTATOB BBITIOJHACMBIX HM3MEPCHUN PErIaMEHTHPYIOTCH
B PYKOBOACTBE 110 Ka4€CTBY J1abOpaTOpHH.

13.2 AnropuTm OnepaTHBHOr0 KOHTPOJIAA MOBTOPAEMOCTH

13.2.1 OnepaTuBHBIN KOHTPOJIL MOBTOPAEMOCTH OCYHIECTBIIMIOT 1)1 KaX-
JIOr0 M3 PE3YJLTATOB H3MEPCHHH, MONYYCHHEIX B COOTBETCTBHH C METOIH-
koit. JIng storo orobpannyo npoby BOABI AC/AT HA JBE YaCTH M BHIIIOJIHA-
IOT aHAJK3 B COOTBETCTBHUH € paszenom 11.

13.2.2 Pe3ynsTaT KOHTPOJIBHOM NPOUEAYPH Iy, MI/IM® WIH MMOJIB/ M’
KB3O, paccuuTBIBaIOT IO (OpMyne

6= | X - X, (15)
roe X,;, X, — pe3yabTaThl NapajuleNbHbIX U3MEPEHUN MacCOBOM KOHLIEHTpA-
LMK THAPOKAPGOHATOB MM BETMYHHB! IETOYHOCTH, MI/IM® HIM

MMOJIB/ M KB3, cooTBETCTBEHHO.

13.2.3 IIpenen HOBTOPAEMOCTH [y, MI/EM°, PACCUMTHIBAIOT IO GopMyJIe
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r,= 2.770,, (16)

Te O, - NOKA3aTeN b IOBTOPAEMOCTH METOMMKH, MI/AM MM MMOJIE/IM’
KBD, cooTsercrBedno (Tabimust 2, 3).

13.2.4 PesynpTaT KOHTPOJIBHOH NMPOUEAYDPHI JOJDKEH YIOBIETBOPATE YCIIO-
BHUIO

Y (17)

13.2.5 Ipu Hecobmoaenun ycnosus (17) BEIMOJHAIOT €UIE ABA H3MEPCHHA
¥ CPAaBHHUBAIOT PA3HHUIY MEXIY MaKCHMANLHBIM M1 MUHMMANIBHEIM pe3yJIbTa-
TaMH ¢ HOPMATUBOM KOHTPOJA paBHBIM 3,6°0C, . B ciay4ae moBTOpHOro rnpe-
BLILIEHHA IIPENE/Ia OBTOPAEMOCTH, IIOCTYIIAIOT B COOTBETCTBHM € Pa3LeiaoM

5 'OCT P HCO 5725-6.

13.3 Anroputm OnepaTHBHON0 KOHTPOJIS NMOTPEHIHOCTH ¢
npuMeHeHMeM 00pa3uoB 1/ KOHTPOJIA

13.3.1 B xauyectse 00pa3noB /i KOHTPOJIA MCMONbL3YIOT aTTCCTOBAHHEIC
pacTBOpEl TUApPOKApOOHATa HATPUS, METOAMKA IIPUTOTOBICHHMS KOTOPBIX
NpUBeJACHa B NpUIOXeHuy 1. Jlnd BBRINOJNHCHHS OIEPATHBHOrO KOHTPOIA
cneayeTr BRIOMpaTh O0pasikl, B KOTOPBIX MAacCOBas KOHIICHTpAUMA THMAPO-
xkapObonaros Hanbonee OMM3KA K MX KOHLECHTPAUWH B aHAIM3UPYEMEIX IIPO-
0ax.:

13.32 OnepartuBHEI KOHTPO/Ib UCTIOTHHUTENEM IIPOLECAYPH! BHIIIOIHCHHUA
U3MEPECHUH IIPOBOIAT ITyTEM CPABHEHUS PE3YALTATOB OTIACIBHO B3ATOM KOH-
TpoaLHOH npoueaypsl K, ¢ HopMaTuBoM KOHTpo A K.

13.3.3 Pe3aynbTar KOHTPONBHOH Npouenypsl K,, MIT/IM’ (MMOJIL/,H;M3 ), pac-
CUHUTBIBAIOT 11O POPMYyJIe

Kl{ =}" C(M) y (18)

i X - pe3ynbTaT KOHTPOJLHOIO U3MEPEHMS aTTECTOBAHHON XapaKTepHCTH-
K# 00pasua [Tt KOHTPOIS, MI/IM” (MMOJIB/IM);
C(M) - 3HayeHue arTeCTOBAHHON XapaKTCPUCTHKH oOpasua Uil KOH-
TPOJIS, MI/IAM (MMOJIB/IM").
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13.3.4 Hopmatue xonTpomns K, Mr/aM’ (MMONE/IM’), PACCHHTHIBAIOT MO
popmyne

K=A4,, (19)

rae A, - XapakTepHUCTHKA IOTPEIUHOCTH Pe3y/bTaTOB U3MEPEHUH, COOTBET-
CTBYIOLIAs 3HAYEHMIO aTTECTOBAaHHOM XapaKTepucTuky oOpasua 14
- 3
KOHTPOIA, MI/AM> (MMOJIB/IIM).

[Ipumedanne — JIONMycTHMO IS pacyeTa HOpMATHBa KOHTPOJIA HCIIOJIB30BATh 3HA-

YCHUA XapaKTEPUCTHK NOIpeIUHOCTH, NONYYEHHBIC PaCUETHRIM ITYTEM 110 QopMyne A,
=0,84- A.

13.3.5 PesynsraT KOHTpONBLHOM NMponeayps! CPABHMBAIOT C HOPMATHBOM

KOHTpOJIA. ECiu pe3ynpTaT KOHTPONBHON NMpOLEAYPhl YAOBJICTBOPACT YCIO-
BHIIO

Ke| <K, (20)

NpoNLCAypY aHANIU3a NPU3HAIOT YAOBICTBOPHTENLHOM.

[1pu HeBbInOMHEHHHU YCI0BUA (20) KOHTPOJIBEHYIO IPOLEXYDPY NOBTOPAIOT.
[Ipy OBTOPHOM HEBBIMONHEHUH YCIOBHA (20) BBLCHAIOT IMPUYIHHEI, MPUBO-
IAMe K HEYROBIICTBOPHTEIBLHEIM pe3ysibTaTaM, H NPHHHUMAIOT MEDHI 110 HX
YCTPaHEHHIO.

14 IIposepka npueMIeMOCTH Pe3yibLTATOB, IOJYYCHHDIX B
YCJIOBHSIX BOCNPOH3BOAHMOCTH

Pacxoxnaenue MexIy pe3yjbTaTaMH M3MEPEHHH, ITOTYYEHHRIMH B JBYX
n1a00paTopHAX, HE NOIDKHO TNpeBBHINATh Npeaesia BOCIPOH3BOAMMOCTH R.
[1pu BEINOJHEHHH 3TOr'O YCIOBHA IIpHEMAEMBI 00a pe3ysibTata H3MEPEHHH U
B Ka4ECTBE OKOHYATENILHOI'0 MOXET OBITh HCIOJIB30BAHO HX 00IIee cpenHee
3HaYeHHe., 3HAYCHHE Ipeaelia BOCIIPON3BOAMMOCTH PACCYMTHIBAIOT 110 (op-

MVIJIC
R = 2,77GR . (21)
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IIpu npeBullieHUH Tnpenena BOCIPON3BOAMMOCTH MOTYT OBITH MCIOJIB30-
BaHBI METOLBl OLIEHKH IIPUEMIIEMOCTH PE3YyIbTaTOB HM3MEPEHMM COrNacHO

pazaery S FOCT P UCO 5725-6 vnu MU 2881.

[Ipumevanue — [IpoBepka mpHEMNIEMOCTH NPOBOANTICH NPH HEOOXOMMMOCTH CpaBHe-
HHA pe3yJIbTaTOB M3MEpPEHH, NOMyYeHHBIX ABYMA J1abopaTOpHAMH
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IIpunoxenne A
(pexoMeHayeMoe)

Iepexpucrannusauus oOypnl

B 200 cm’ IUCTIWUTMPOBAHHOU BOJBI PacTBOPAIOT IPH HArpeBaHUM HE
Beilie 60 °C 41-42 r Oyprl. Terueiii pacTBop OBICTpO QHIBTPYIOT Yepes
CKJIaauaThiii OyMaXHbeId GunbTp "O€nas JeHTa" B YHCTHIM cTakaH. QUIbTpaT
OXJIAXAAKOT NpPH NEPEMEIUUBAHUHN N0 KOMHATHOU TEMIICPATYPHl, 4 3aTEM B
BOJI€ CO NbJA0M. BrIMaBmIMe KPHCTAUILI OTCAaCHIBAIOT B BOPOHKE C MOPHCTOIA
IUIACTHHOM MM B BOPOHKE bIoxHEpa M CylIaT Ha BO3AYXE B YallIKE, HAKpEI-
TO OyMaXHBIM (GHIBTPOM, TNEPHOIUYECKH NEPEMEITHBAA TMAJOUYKOM, B
TeyeHHue 2-3 nHel. [locae 3Toro pacTuparoT 0ypy B CTYINIKE O OOHOPOIHOIrO
cocTosHUA. BricymeHHas Oypa He XOJDKHA NPWIMIATh K CyXOH CTEKIAHHOM
najoyke. XpaHAT npenapar B OlI0kce, NMOMENIEHHOM B 3KCHKAaTOp Hap Opo-
MHJIOM HATpHA, CMOYEHHBIM HEOONBIINM KOJIMYECTBOM BOJBL. B Takux yc-
JIOBHAX IPEIapaT COXPaHAECT KPUCTAIUTU3AUHOHHYIO BOLY M CTPOr0 COOTBET-
ctByeT popmyie Na,B,O;10 H,O.
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Ilpunaoxenne b
(pexoMeHayEMOE)

Pexomenayeman cxeMa coeamuenus GIOpPETKH HCNIONHEHHs 3
C pacTBopoM Oypsi

1 - xonda ¢ TuTpyemoit nmpoboi; 2 —~ pe3uHoBEIE TPYOKH € 32KUMOM (CTEK-
JISHHBIM IIADUKOM); 3 - TPOMHMK; , 4— COEQMHUTENBHBIC TPYOKH (CTEKIISIH-
HEIE, TONUMIIPONWICHOBRIE, TEPIIOHOBYIE); 5 — pacTBOp Oypshl; 6 — pe3nHoBas
npoOka; 7 — O10peTKa UCNIOIHEHHS 3; 8§ — COEAMHUTEIBHAs PE3NHOBAd TPyO-
Xa; 9 — mraTus

Pucynok b. 1
26
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1 — xon0a ¢ TuTpyemoi npoboii; 2 — coequuUTENbHEIE TPYOKY (CTEKAHHEIE,
MMOJTMITPONUIEHOBEIE, TEQIOHOBRIE); 3 — pacTtBop Oypel; 4 — pe3HHOBaA
npo0kKa; 5 — OropeTka ucnonaHeHus 4; 6 — MTaTHB

Pucynok b.2
27
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Hpunoxenue B
(pexoMeHIyeMoe)

IIpurorosienne 06pasuoBLiX OydepHLIX pacTBOPOB U3 CoJIeH

B.1 bydepnnii pacrBop ¢ pH 4,01

Komnuectserno neperocsaT 35,1035 r npenBapHTENsHO BRICYIIEHHOTO
npu remneparype 110 °C  go MocToAHHOA MAacChl rHApOQTAIATA KK B
MEpHYI0 KoNnby BMecTHMOCTBIO 500 ¢M’, pPacTBOPAIOT B AUCTHILTUPOBAHHOMN
BOJAE, AOBOAAT OOBEM pacTBOpa A0 METKH AMUCTHIUIMPOBAHHOMN BOLOH H ne-
pememmueatoT. [Ipn remneparype 25 °C 3rot pacteop umeer pH 4,01.

B.2 bydepusrii pacteop ¢ pH 6,86

B MepHyo kon6y BMECTHMOCTHIO 500 CM® KOJIHYECTBEHHO [IEPEHOCAT
0,6805 r quruapodocdara xanug u 0,710 r rugpodocdara Harpus, npesa-
PHUTENBHO BBICYIIEHHBIX JO NOCTOAHHOK Maccel npH Temneparype 110 °C,
pactBopsior B cBoOoaHON OT CO,; NUCTHIMTHPOBAHHOM BOJE, JOBOIAT 005-
€M 10 METKH TOH xe BoXod M mepeMemmBarT. IIpu temmeparype 25 °C
3TOT pacTBop umeer pH 6,86.

B.3 bydepnniit pacteop ¢ pH 9,18

B MepHy10 K016y BMECTUMOCTBIO KOJIMYECTBEHHO MepeHocsaT 1,907 r Oy-
pel 500 cM’, pacTBOpsIOT B ¢BOO6OMHOM oT CO, DMCTHIUIMPOBAHHON BOJE U
JNOBOJAT 00beM 10 METKH TOH Xe€ BOHoH. Ilpu temmeparype 25 °C 3toT
pactBop nMeet pH 9,18.
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IIpuaoxenune I
(pexoMeHIyeMO¢)

Meroauka
NPHTroTOBJICHHA aTTecTOBanHbIX pacTBopos AP1-HCO,;, AP2-HCO,,

AP3-HCO,, AP4-HCO,, APS-HCO, a1 KOHTPOJH TOYHOCTH
H3MEpEeHHH MacCOBOM KOHLUEHTPANMH F'HAPOKApOOHATOB H BeJIHYHHbI
INENNOYHOCTH THTPHMETPHYECKHM METON0M

I'.1 HazHauenne u 06,1acTh NPpUMEHEHUS

Meroauka npenHazHaueHa A8 PYKOBOACTBA NMPH NPUIOTOBIECHHH arTe-
CTOBAHHBIX PaCTBOPOB, HCHOJB3YEMBIX I KOHTPONSA TOYHOCTH M3MCPCHHH
MAacCCOBOH KOHIICHTPALMH I'HAPOKapOOHATOB H BEIMYHHEI WIETOYHOCTH 1IO-

BEPXHOCTHBIX BOJ CYIIM H OYMINCHHBIX CTOYMHBIX BOJ THTPHMETPHYCCKMM
MCTOIOM.

I'.2 MeTposioruueckne XapakTepucTHKH

MeTtponoruyeckue XxapakTepuCTHKH aTTeCTOBAHHBIX pacTBOPOB IpHBEJC-
HeI B Ta0mune I'.1.

Tabauna I'.1 - MeTtponoruueckne xapakrepucTHKH aTTECTOBAHHHIX PacTBOPOB

3Ha4yeHHAe XapaKTEPHUCTHKH 1A aTTECTO-

HanMeHOBaHME XapaKTEpHCTHKH

Atrecro- |MaccoBol  kommentpa-| 10,0 i 50,0 | 100,0 { 200,0 | 500,0
BaHHOE | HKM  I'MAPOKapOOHATOB,
JHAYeHHE | Mr/aM’ |

BEeJIHYHHEI meﬂ.ﬁoqnocm, 0,164 | 0,819 | 1,639 | 3,278 | 8,194
mMMons/am° KBD

['panuum | MmaccoBoit  koHuentpa-|{ 0,1
norpell- |OHH THAPOKapOOHATOB,
HOCTH aT- | MI/oM’
TECTOBaH- | BEJIMYHHEI Im-:m)tmocm,.l 0,002 | 0,004 | 0,008 | 0,015 | 0,031

| Horo 3Ha- | MMoJB/IM: KBD | *
YeHUs

i
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I'.3 Cpeacrea n3mepeHnii, Becnomorare/ibHbIE YCTPOHCTBA

I'.3.1 Becrr naboparopusie Brcoxkoro (II) knacca tounoct o 'OCT
24104-2001.

[.3.2 Konbrl MepHEIe 2 Ki1acca TOYHOCTH MCIIONIHCHMA 2, 22

no I'OCT 1770-74 BMeCTHMOCTBIO: 500 cM° - 3 .
1000 c™” - 1 .

['.3.3 [Iunetku ¢ oaHOM OTMETKOH 2 KJ1acca TOYHOCTH UCIIONIHEHUN 2 Mo
['OCT 29169-91 BMeCTHMOCTHIO: S'cm - 1 .
10 cm? - 1 .
20 cm° - 1 it
50 cM’ - 1 mi.

[.3.4 Ilunerxa rpaxyupoBaHHas HE HHKE 2 KJ1acca TOYHOCTH IO

['OCT 29227-91 BMecCTHMOCTBIO 1 cM’ - 1 .

I'.3.5 Craxanuyuk gng B3pemuBasug (61okc) CB 24/10 nmo I'OCT 25336 —
82.
I".3.6 Boponka naboparopras no I'OCT 25336-82 puameTpom 56 MM.
I'.3.7 IIpomsiBasika.
['.3.8 lInarens.
I".3.9 ITocyna momusTHIICHOBaA (TIOJHIIPONMICHOBANA) I/ XpaHEHHS pac-
TBOPOB BMECTUMOCTHIO 0,3 oM u 1 .

I".4 HcxoaHble KOMIIOHEHTHI ATTECTOBAHHBLIX PACTBOPOB
I.4.1 Harpmit yrnekucnerii xucieii (ruapoxap6onar Harpus) no [OCT
4201-79, x.4. MaccoBas nois1 NaHCO; B peaxTuBe KBATHPHKALMK X.4. HE
MerHee 99,7 % (momyckaeTcs UCIIONB30BATh PCAKTHB, XPAHUBIIHACH B repMe-
THYHO 3aKphITOM (hiiakoHe HE Oonee 3 ner).
I'.4.2 Bona aucruimpoBanHag no I'OCT 6709-72.
I'.5 [Ipoueaypa npHMroToB/ieHHN ATTECTOBAHHLIX PACTBOPOB

[".5.1 TIpurorosneHne OCHOBHOTO pacTBOpa rMAPOKapOOHATA HATPHUA

Basemmpaiot B 610kce 6,884 r rugpoxapbonara Harpust (NaHCO;) ¢ Tod-
HOCTBIO 10 YETBEPTOro 3HaKa I10CJjIe 3aIATOH, KOJMYECTBEHHO IEPEHOCAT
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HABECKY B MEPHYIO KoNby BMecTuMocTsio 1000 oM’ PacTBOPAIOT B JUCTHII-
JIHNPOBAHHOM BOJE, MOBOIAT 00BEM pacTBOpa 10 METKH JTMCTHILIMPOBAHHOIM
BOJIOM M mepeMemnBaroT. [lomyyeHHOMY pacTBOPY IPHITHCEIBAIOT MAaCCOBYIO

KOHLEHTpaUMO THApokapGonaroB S000 Mr/mM’, BeNMUMHY IIETOYHOCTH
81,94 mmons/mmM” KBD (manee MMOJIB/IM").

[.5.2 IIpuroroBiieHue aTTeCTOBAaHHEIX PaCTBOPOB

[.5.2.1 IlpuroroBneHue aTTeCTOBAHHOTO Pacmcpa AP1-HCO,

B MepHy10 k0510y BMectHMOCThIO S00 M~ ¢ MOMOUIBIO MMHIIETKH BMECTH-
MocTbi0 1 cM” mpmimBaioT 1,0 cM® OCHOBHOIO pactBopa. O0BEM IOBOIAT N0
METKH Ha KOJI0e TUCTH/UTMPOBAHHOM BOJOM M mepememBaroT. [lomyuyeHHO-
MY paCTBOE)y NPHITHCHIBAIOT MACCOBYIO KOHLCHTPALHIO THMAPOKapOOHATOB
10,0 Mr/oM°, BenuuuHy metounocty 0,164 MMoIs/aM:.

['.5.2.2 IIpuroToBiieHHE aTTECTOBAHHOTO pacteopa AP2-HCO,

B mepHyo konby Bmectumocthio 500 ¢cM” ¢ MOMOMHIBIO NMHMIIETKH BMECTH-
MOCTBIO 5 M’ C OXHOM OTMETKOM NpWIHBAIOT 5,0 CM” OCHOBHOTO pacTBopa.
OO0BEeM pacTBOpa JOBOAAT JO METKHM HA KOJOE€ NUCTHUIIMPOBAHHOW BOAOH U
nepeMeIunBaT. [1oxyyeHHoOMy pacTBOpY NMPUIIUCHIBAIOT MAacCOBYX0 KOH-
EHTPAUMIO THApoKapGoHatoB 50,0 MI/aM°,  BEIWYMHY INENOYHOCTH
0,819 MMOJIB/ M.

I".5.2.3 Ilpurorosnenue arrecroBannoro pactsopa AP3-HCO,

B wMepayro konlOy BmectuMocthio 500 CM° C MOMOIIBIO MHIETKH
BMECTUMOCTBIO
10 cM® ¢ OIHOM OTMETKOIA npuwmaBaoT 10,0 cM” ocHoBHOro pacteopa. O6b-
€M pacTBOpa JOBOMAT A0 METKHM HA KOJ0e IHCTHJUITMPOBAHHOH BOJOH H 1Ie-
pemeiBaroT. 110/ lydeHHOMY pacTBOpPY NPHITUCEIBAIOT MACCOBYX) KOHILICH-
Tpauuio rugpoxkapOoHaroB 100,0 mr/mM°, BenwuumHy 1uenodHoctd 1,639
MMOJIB/ M.

[.5.2.4 TlpuroroBnenue arrectoBanHoro pacrsopa AP4-HCO;

B MepHYIO KOOy BMECTHMOCTBI0 500 cM’ IpH MOMOIIM IMIETKH BMe-
ctuMocTei0 20 c™M™ ¢ oxHoM orMeTtkoi npunusaioT 20,0 CM° OCHOBHOIO
pactBopa. O0beM pacTBOpa JOBOAAT A0 METKH HA KONOE NUCTHIITMPOBAHHOH
BOJOM M IepeMeIInBaloT. 110,TyyeHHOMY pacTBOpPY IPUITHUCHIBAIOT MACCOBYIO
KOHLIEHTpaluio rugpokapbonaros 200,0 MI/OM°, BeNHUHMHY IIEJOYHOCTH

3,278 MMOJTB/ M.
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1.5.2.5 Ilpurorosnenue aTreCTOBaHHOIO pacTeopa APS-HCO,

B mepHyio konby sMecTuMOCTBIO 500 ¢M” npH MOMOUIM IHIIETKH BMECTH-
MocThi0 50 ¢M° ¢ omHOM MeTKo# npmmuBaoT 50,0 cM® OCHOBHOTO PAacTBO-
pa. O6BeM pacTpopa JOBOAAT J0 METKH Ha KOJIGE JUCTHILTHPOBAHHOMN BOJOH
H nepeMelnBalOoT. IloMyYeHHOMY pPacTBOpPY NPUIIMCHIBAIOT MAaCCOBYIO
KOHUCHTpauuo ruapokapoonaroB 500,0 MI‘/;IM3, BEIMYHHY IICJAOYHOCTH
8,194 MmoIs/ oM.

I'.6 Pacuer arrecTOBaHHLIX 3HaYeHMH KOHLEHTpPAUHiNl MAPOKAPOOHATOR
H BEJMYHHBI HIEJIOYMHOCTH B IPUIOTOBJEHHLIX PacTBOPAX

[.6.1 ATrecToBanHOE 3HAYEHHNE MAcCCOBOH KOHIEHTPAUMH THAPOKapOOHa-
10B Cy, MI/EM’, ¥ BEITMYMHBI IENOYHOCTH My, MMONE/AM’, B OCHOBHOM pac-
TBOPE PACCUMTHLIBAIOT 110 (DOPMYJIaM

1000 - m, - 61,02-1000

C, = %, 3401 : (I.1)
~ 1000-m, -1000
Mo = V. -840 (I2)

rge my— Macca HaBeCKH ruapoxapOboHata HaTpus, I;
61,02 — monspHag Macca rugpokapbonar-uona HCO, , Mr/MmMois;
Vi — HOMHHAJIRHBIN 00BEM MEPHOH KOJIOH!, oM
84,01 — monapHasg Macca ruApokapOOHaTa HaTpus, MI/MMOJIb.

[.6.2 ATrecroBaHHOE 3HAYCHHE MacCCOBOH KOHUCHTPAUKXH rHAPOKapboHa-

toB C;, MI/AM°, ¥ BENHUMHE! INENOUHOCTH M), MMONB/IM°, B pacTBoOpe

AP1-HCO, paccuuThiBaioT 110 (popmMyiaM

C,'V
C — 0 )|
oV, (I'3)
M,V
M — 0 ]
! VI(] ’ (r4)
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rae Vi — 06BeM OCHOBHOTO PacTBOpa, 0TOGPAHHEIA THIETKOM, CM’;

Vi1 — HOMHHAITBHEIA 00BEM MEPHO# KONOHI, CM°.

I".6.3 ATTecTOBaHHOE 3HAYEHME MACCOBOM KOHIEHTPAIMK I'HApoxapboHa-
3
toB Cy, MI/IM°, ¥ BENMYMHBI IIEJTOYHOCTH M,, MMOIB/OM°, B PacTBOpeE
AP2-HCO, paccYUTHIBAIOT O (OpPMYIaM

CI = Vm ’ (r 5)
M, =Y Vs (T.6)
Vi ’

rae V, — 065eM OCHOBHOTO PacTBOpa, 0TOOPAHHBIN THITETKOMH, CM ;

Vi1 — HOMHHAJIbHBI 00B€M MEPHOH KOJIOHI, ™"

['.6.4 ATTecTOBaHHOE 3HAYEHHE MACCOBOHM KOHLECHTpAUMHU IrHApoKapOo-
3
HaTOB (3, Mr/,uM3, M BEJIMYMHEI IIEITOYHOCTH M;, MMOJB/OM , B pacTBOpeE
AP3-HCO, paccuuTriBaroT 110 HopMyJiam

C,'V
C — 0 3
3 VKI b (r'7)
M,V
M, =——~ I8
3 vV, ° ( )

. L3
rae Vi3 — 00beM OCHOBHOI'O pacTBOpa, 0OTOOpaHHKIH ITUIIETKOH, CM

y . 3
Vi1 — HOMUHAJIBHBIH 00beM MEpHOI KOOI, CM".

[.6.5 ATrecTOBaHHOC 3HAYCHHEC MACCOBOM KOHICHTPALMH TI'HIPO-
3
kapboHatoB (4, Mr/,uM3, H BEJIWYHMHE]I MMEJTOYHOCTH M4, MMOIB/AM”, B pac-
TBOpe AP4-HCO, pacc4uTHIBaIOT 10 QPOopMyiaM

C4 = V[(] 9 (r'g)
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M, =—2—4
4 V. (I".10)

rae V4 — 06beM OCHOBHOIO pacTBOpa, OTOOPAHHEIN MHIIETKOH, CM';
Vi1 — HOMHUHAIBHBIA 00BbEM MEPHOH KOOk, CM.

[.6.6 ATrecmBaHHoe 3HAYECHHE MAaCcCOBOM KOHUEHTpALUU ruapokapboHa-
toB Cs, MI/AM®, ¥ BENHYMHBI IENOYHOCTH Ms, MMONL/IM, B PAcTBODE
APS-HCO, paccuuThBarOT 1o GopmMyiam

C, 'V
C, = 0 3
=y (T.11)
M, -V
M; = . S, (I'12)
Vl(l

rae Vs — 00eM OCHOBHOI'O PacTBOPA, 0T06paHHLIﬁ [IMIIETKOH, CM";

Vi — HOMHHAJIBHEIH 06BEM MEPHOH KOJIOBI, CM".

I'. 6 7 Pacuyer norpemtHoCTeN IIPHUIOTOBJICHHS OCHOBHOI'O pactsopa Ac,,
Mr/aM’ (zma MaCCOBOM KOHIICHTPAllUH TIHAPOKapOOHATOB), MU Ay,
MMOJIB/AM°  (UIS MaccoBOH KOHUEHTPAlMH IMIEIOYHOCTH), HPOBOJAT MO

GopMynaMm

By 2 Am., Ay
(T) +(m) +(V )", (I'.13)

K

Wﬂ g

_ _____2 am A vk \2
(—) +(m) +(Vx) , (I'.14)

rae Co — NPUITHCAHHOEC OCHOBHOMY PAcTBOPY 3HAYEHHE MaCcCOBOM
KOHLEHTPAUHH T'HAPOKapOGOHATOB, MI/IM’;
M, — npunucanHas OCHOBHOMY PAacTBOPY BEJIMYMHA IIECIOYHOCTH,
MMOJIB/JIM3;
A, - TpeaeIbHOE 3HAYCHUE BO3MOXHOIO OTKJIOHEHHS MACCOBOH JOJH

OCHOBHOI'0 BEINECTBA B PEAKTHUBE OT NPHIIUCAHHOIO 3HAYEeHHA W, %,
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1 — MaccoBas Joisi ocHOBHOrO BemecTsa NaHCO;, npunucanHas
peakTUBy KBaluukauuu "x.4.", %;
Ap, - TIpeenbHas BO3MOXKHAsA NOrpellHOCTH B3BEIIMBAHMUS, T;
m - Macca HaBECKM FHAPOKapOOHaTa HaTpHd, T
Ayk - IpeAEabHOE 3HAYECHHE BO3MOXHOI0 OTKJIIOHCHHSA BMECTUMOCTH
MEPHOH KONIOB OT HOMHHAILHOIO 3HAYECHN, 0M3;
Vk - HOMHHAJIbHAd BMECTUMOCTb MEPHOH KOJIOHI, M

IHorpemHocTd MpUroTOBNCHHA OCHOBHOIO PacTBOpa pPaBHEI

0,0002,
A. =5000- [(—=— XY (——) =153 M1/ M
Co \(100) +( 6,884 y (1000) A
' 0.000?2 06 3
A, =8194- [(—== ) +(——)? =0,251 MMOJIB/IM .
Mo \(100) + 6,884 ) (1000 A

[Io npoueaype mpuUroToOBIEHUA MacCcOBad KOHueHTg)auHﬂ rujipokapboHa-
TOB B OCHOBHOM PacTBOPE OTIHYAETCA OT 5000 mr/aM” He OGonee, aeM Ha 15
MI‘/II,M BEIUYWHA menoqﬂocm ornuuaerca oT 81,94 mmons/aM’ .He Gonee,
yem Ha 0,25 MMOJB/IM .

[".6.8 Pacuer norpemrHOCTEN NMPHUIrOTOBICHUA aTTECTOBAHHBIX paCTBOpOB
AP1-HCO,, AP2-HCO3 , AP3-HCO,, AP4-HCO,, AP5-HCO, Ag; MI/IM”,
1 Ami, MMOJIb/IM, BHITIONHSIOT TIO bopmynam

_ . Bcoy: Aviy2 | By
— NA.- éﬁg_ 2 Aviiyz é_l'l_z
Baai =My ()" + (P G (I.16)

rae C; — npunucanHoe 1-My (1= 1, ..., 5) aTTeCTOBaHHOMY pacTBOpY 3Haye-
HUE MACCOBOM KOHUECHTPAIMH rHApoKapOOHaTOB, MI‘/I[MS;
M; -~ npunucannad i-My (i = 1, ..., 5) aTTeCTOBAaHHOMY pacTBOPY BENHU-

YHHa IIEJIOYHOCTH, MMOJIB/,I[M3;
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Aco - TIPEAEIBHOE 3HAYEHUE BO3MOXKHOIO OTKJIOHCHHUS MAacCCOBOH KOH-
HEHTPALHUH T'HAPOKapOOHATOB B OCHOBHOM PacTBOPE OT NPUIHMCAH-
HOrO 3HAYEHM, MI/IM ;

Co — MaccoBas KOHICHTpaIuA THAPOKApOOHATOB B OCHOBHOM PacTBODE,
MI/ M :

A - NPCACJIBHOC 3HA9CHNC BO3MOXHOI'O OTKJIIOHCHHA BCIHYHUHLBI IC-

JIOYHOCTH OCHOBHOIO pacTBOpa OT IPHIIMCAHHOTO 3HAYEHHS,
MMOJIL/,I{M

Mj — BENHYMHA IEJTOYHOCTH OCHOBHOI'O PACTBOPA, MMOJIB/,I[MB'

Ayk1 - OpelenabHOe 3HAYEHNE BO3MOXKHOTO OTKJIOHeHPIH obbeMa MEpHOI
KO0JIOLI OT HOMHHAJIBHOI'O 3Ha4YeHMd, CM

Vi - HOMHHANBHBIA 00bEM MEPHOH KOJIOHI, cM: :

Avi - npeaenbHOe 3HAYEHHE BO3IMOXKHOIO OTKJIOHEHHA 00BeMa V; ot

3
HOMHUHAJIBHOI'O 3HAYCHHA, CM ,

V; - 06beM OCHOBHOI'O PaCTBOPA, OTOOPAHHEBIN MAMETKOM, cM,

[TorpemHOCTE NPHrOTOBIEHMA arrecToBaHHoro pacrsopa API-HCO,
paBHa:

15,3 0,01, \
Ao =100 J(——) + (—)" +(—=)° =0,10 :
0 =10,0- (20 + (229 + ()" = 010 /i

0,251. 0,01 3
Ay =0164. (=) + (=2 -—-‘=0,0017 ,
M1 \/(_8 9 4) (500) + (—) MMOJTB/ IM

I[To nponieaype INpUroTOBJICHUSA MaccoBas KOHIEHTpaLHA IUApOKapOOHa-

TOB pa;:mope AP1-HCO, ormiuaercs ot 10,0 mr/oM’ He Gonee, uem Ha 0,10

MI/IM”; BeTMYHHA Iuenquocm ornuyaercs ot 0,164 MMOJIB/IM HE Oonee,
yeMm Ha 0,0017 MMOJIB/ M.

[TorpemiHOCTE TNPHIOTOBJICHMA arrecToBaHHOro pactsopa AP2-HCO,
PaBHA:

15,3 .5 0,02.,
A~y =500 /[ (—— — —Y =0,25
C2 (5000) (500) ( )’ M/ M.
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0,251 0,02
Ay, =0,819- [(Z==)? +(—=— --——2-00042
]’(8194) (500) +(—) MMOJIE/ oM.

[To nmpouenype NpUIroTOBICHAS MacCcOBad Kcmempaunﬂ THAPOKapOOHa-
TOB pacmope AP2-HCO, ornmdaercs ot 50,0 Mr/aM’ He Goitee, uem Ha 0,25
Mr/aM’; MOJIIpHas KOHuempauua I'HApOKapOOHATOB B pacTBOPE OTIHYACTCA
ot 0,819 MMOJIB/IM HE Gonee, 9eM Ha 0,0042 MMOIL/IM .

IlorpemiHOCTS MPHrOTOBJIEHHA AaTTECTOBAHHOro pacreopa AP3-HCO,
paBHa:

153 004,
Acq =100,0- f(——=)* + (=2=)* + (=—)* = 0,51
C3 (5000) (500) ( ) Mr‘/IlM
0,251, 0,04,
Ay, =1,639- —22)2 4+ (===)? =0,0084 b/ M
M3 V(3194) (500) ( ) MMOJIb/ I

1o mpoueaype MpUroTOBJICHUA MaccoBad KOHLEHTpallHA rupokapboHa-
TOB pacTB Pe AP3-HCO, otamyaercs ot 100,0 mr/am’ ue Gonee, uem Ha
0,51 Mr/am”; MonapHas KOHueH'Ipaum THAPOKApOOHATOB B paCTBOpe OTJIH-
yaetcs ot 1,639 mmons/mM° He 6onee, yeM na 0,0084 MMOJIB/IM .

[lorpemHoCT, IMPUrOTORJICHMA AaTTecTORAHHOro pacrsopa AP4-HCO,

paBHa:
15,3 5 0,06,
Acq =200,0+ [(==2) + (=) + (=—)* = 0,87
1/(5000) (500) ( ) MI/IM’ .

. 0,251,
Ay =3,278 \/(81, >

)’ + (-—-—)’+( ) =0,014 MMOJIL/IIM.

[Io npouenype nNpHUroTOBICHHS MaccoBasd KOHLCHTpalUs THIapoxapOoHa-
TOB PacTB Pe AP4-HCO, otmuyaercs ot 200,0 Mr/,uM3 He Oonee, yueM Ha
0,87 Mr/oMm°; MonapHas KOHHGH’I’_DEH.IHH ruapoxapObOHaTOB B paCTBOpe OTJIN-
yaercs ot 3,278 Mmoas/aM° He Gonee, yeM Ha 0,014 MMOJIB/ M.

[IorpemHOCTE MPHUIOTOBJIECHHA arrecToBaHHOro pactsopa APS-HCO,

paBHa:

15,3 .,
=500,0- J(=22)? + (=) + (=2)? =1,9 3
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0, 251
319 4) ( - OO) ( ) MMOJIB/ M.

AMS - 8,194‘J(

ITo mpoueaype NpuroToBieHUs MaccoBad KOHUEHTpaLHs ruapoxapboHa-
TOB B PACTBOpE AP5-HCO, otnuyaercs ot 500,0 Mr/aM° He Gonee, yeM Ha
1,9 Mr/mM’; MonsipHas KOHIJ;eH'IpaIIHH rHapoKapOOHATOB B pacmope OT/INYa-
ercs oT 8,194 MMOJIL/IM® He gonee, ueM Ha 0,031 MMOJI/ M.

I'.7 TpeboBaHun §€30NaCHOCTH

HeobxomuMo cobmonars ob0imue TpeOOBAaHMA TEXHUKH O€30IacCHOCTU
Ipy pabore B XMMHUUYECKHX Na0OparopusX.

I'.8 TpeGoranusi x KBaIUPUKAHHU ONIEPATOPOB

ATTECTOBaHHbBIC PAacCTBOPHI MOXeT I'OTOBHTH HHIKEHED MM Ja0OPaHT CO
CpEIHUM CHEHHAIBHEIM 00pa30BaHUEM, NPODIEAIIHUH CIIENHaANbHYIO IMOAro-
TOBKY ¥ MMEIOIIUH cTaX pabOThl B XMMHMYECKOH 1ab0paTOpHM HE MEHee ro-

Jaa.
I'.9 TpeGoBanusi kK MAapKUPOBKE

Ha cxingHxe ¢ arTeCTOBAHHBIMH M OCHOBHBIM pacTBOPaMH JOJKHEI OBITH
HaKJICCHB! ITHUKETKH ¢ YKa3aHHeM YCIIOBHOIO 0003HAaYEHHUA aTTECTOBAHHOTO
pPacTBOpa, MaCCOBOM KOHLEHTpALMH I'HIPOKapOOHATOB U BEIIHUUHE] LIEN0Y-
HOCTH, MOTPEIIHOCTH UX YCTAHOBJICHUAS H JAThl IPUTOTOBIICHUS PaCTBOPOB.

I'.10 Yciaosus xpanenus

I'.10.1 OcHOBHEI/# pACTBOp XPAHAT B IUIOTHO 3aKPHITOH ITOJIMAITHIICHOBOM
NOCYJI€ B TECYCHUE 3 MEC.

I".10.2 AtrecTtoBanusniii pacteop AP1-HCO, XpansT B IJIOTHO 3aKPHITOi
OJIMATHICHOBOM (TIONUNPOITHIEHOBOH) nocyie ye 6onee 3 CyT, pacTBOPHI

AP2-HCO, n AP3-HCO, - ne 6onee neaenu, pactsopsl AP4-HCO, u AP5-
HCO, — e bonee AByX HEOEIb.
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QeneparbHas cayx6a no rapoMeTeopoJIOrHH H MOHHTOPHHIY
OKPYXKaI01lleH cpelibl

IT'OCYJAPCTBEHHOE YYPEXJIEHUE «THIPOXVUMNYECKHH NH-

. i il R

CTHTYT»
344090, r. PoctoB-Ha-Iony daxc: (8632) 22-44-70
np. Craukxy, 198 Tenedon (8632) 22-66-68

E-mail ghi{@aaanet.ru

CBHIAETEJBCTBO N 60.24-2005
00 aTTecTalliy METOAVKH BRINOJHEHUA H3MEPEHHH

MeToauka BBINOJHEHHA H3IMEPEHHH Maccosou KoHyenmpayuu 2udpoxapbo-
HAMOG U BEUYUHBL WEAOYHOCMU NOBEPXHOCMHEbIX 600 CYWIU U OHULUEHHBIX CIMOY-

HbIX 800 MUMDUMEMPUYECKUM MEMOOOM
paspaborannas I'Y «l udpoxumuyeckuu uncmumymy (I'Y I'XH)

U perjaMeHTHpoBanHas P/l 52 24.493-2006
arrecToBana B coorBeTcTBuU ¢ I OCT P 8.563-96 ¢ uzsmeHenusamMu 2002 r.

ATTECTalds OCYUIECTBJICHA 110 pe3ylibTaTaM 3KCHePUMEHMANbHbIX UCCRe008a-
HUU

B pesynesrare arrecranuu MBH ycranosineno:

1. MBH cooTBeTCTBYeT NpEeRbABIAEMEIM K He METPOJOrHYECKHM TpeboBa-
HHSAM M 00ajaeT cleayolMMH OCHOBHEIMH METPOJIOTHYECKAMH XapaKTepHCTH-
KaMH:



Jnana3oH u3MepeHut MacCOBOH KOHLIEHTPALlUU rHApOKapOoOHaTOB,

3HAYEHHSA XapaKTEPUCTHK NOrPEIIHOCTH M ee cocrasisiromux (P=0,95)
[lokazatens | Ilokasarens I ITokazarens | Ilokaszartens
Jlnanazon u3Me- | NOBTOPSEMO- | BOCIIPOHM3BO- | IPAaBHIBHOCTH | TOYHOCTH
peHHi MacCOBOH | CTH (cpexHe- I TUMOCTH (rpasmier cuc- | (rpaHuusl |
KOHIIEHTpaUMK | KBajgpatuye- | (CpeaHekBan- .| TeMaTHYecKOH | MOTrpeInHo-
FUApOKapOOHa- | CKOE OTKJIO- | paTHYeCKoe NOTPEIIHOCTH | CTH IpPHU Be-
TOB | HEHHE II0- OTKJIOHEeHHEe [IpK BEPOATHO- | POATHOCTH
X, Mr/am’ BTOPSEMOCTH) | BOCIPOM3BO- | CTH P=0,95} P=0,95)
O Mr/ oM JIHUMOCTH) +A., Mr/oMm +A, Mr/ M
OR, MI/ ,IIM3

"OT10.0 20 500.0

[ToreHUHOMETPHYECKOE TUTPOBaHHE (BapHaHT 1)

—-——H—--_ﬁ -

0,8+0,002-X

.

BKJIIOY.

BKJTIOY.

bl

Ot 10,0 no 500,0 '

1,240,002-X

e iy

0,5+0,003-X

2.3+0,005-X

— i y—

ke e

OOpaTHOe THTPOBaHHE (BAPHAHT 2)

i

) 3 .
1,0+0,014X | 1,0+0,028X ‘ 1,040,024 X | 2,0+0,055X

S ——

e

Jnana3on u3Mepesnii BeHYHHBI IIETOYHOCTH, 3HAUCHHUS XapaKTEpUCTHK [TOrPeIIHOCTH
H ee cocrapsromux (P=0,95)

P —

PeHUH BEMUYHHEI
IENOYHOCTH
X, MMOJIB/IM°
KB3

[okasatens | Ilokasarens
JAuanasoH u3Me- | TMOBTOPAEMO-

CTH (cpenHe-
KBaJpaTHye-
CKOE OTKJIO-

HEHHE HOo-
BTOPAEMOCTH) |

| o, MMOJIL/I.I,MB
KB3J

1

e

BOCIIPOH3BO-
IUMOCTH
(cpeanHeksan-
paTHYecKoe
OTKJIOHEHHE
BOCIIPOH3BO-
ITAMOCTH)
Ok, MMOJIB/,[[M3
KB3

|

8,200 prmou. |

Ob6paTHoe THTpOBaHHKe (BapHaHT 2)

X

~_IHoreHUHOMETPHYECKOE THTPOBAHKE (BapHaHT 1) )
0,008+0,003-X | 0,037+0,005-X

i

[lokazarens [Mokaszarens |
| TPaBHIBHOCTH |  TOYHOCTH
(rpasuusl cuc- | (rpaHMLB! IO~
TEMAaTHUYECKON IPEeIHOCTH
IOrPEUIHOCTH | IPH BEpOSTHO-
npH BepoatHo- | ctH P=0,95)
ctd P=0,95) +A,
£A,, MMOAB/IM® | MMoNL/IM”
KB3 KB3

—

010,170 70 | 0,013+0,002- | 0,019+0,002-X
8,200 Brmoy. | X .
0r0,170m0 | 0,016+0,014 | 0,016+0,028 X

ik

%—_#

el

0,016+0,024 X

0,033+0,055 X

“—Lﬂ

e o epplrgyeriegre




2. JluamasoH H3MepeHHE MacCOBOH KOHLIGHTPALMH THAPOKAapOOHATOB, 3HAYECHHS
IpeaenoB IOBTOPSIEMOCTH H BOCIPOH3BOAHMOCTH NPH NOBEPHTENBHONR BEPOATHOCTH

P=0,95

ITuana3on u3Mepennii | Ilpepen nosTopseMo- |  IIpesien BOCTIPOM3BOANMOCTH
MacCOBOM KOHUEHTpa- | CTH (U1 ABYX pe3yan- | (3HaueHHe JOITyCKaeMoro pacxo-

1M ruApoKapbOHATOB | TATOB NAPAIISNBHEIX | JXIACHHA MEKIY JABYMSA pe3yJibTa-
X, MI“/I.[MS ONpeleNeHuH) 1, TaAMH H3MEPEHUH, NOJTYYEHHLIMH B
M/ M pa3HbIX n1abopaTopuiax, IpH Bepo- |
| aTHocTH P=0,95), R, M/ M’
| [TorenuHoMeTpHYECKOE TUTPOBAHHE (BapHAHT 1) ! _ j
Or 10,0 no 500,0 2,2+0,006-X | 3,3+0,006: X
__ BKIIIOY., o - . ) ]

L _OGpartHoe THTpOBaHuUe (BAPHAHT 2) o
Ot 10,0 no 500,0 2.8+0,038 X 2.8+0,078 X J

BKIJIIOU,

]

— T - -

AHanazoH U3MepeHNH BeIHMYUHEI 1IeN04YHOCTH, 3Ha4EHHA MPENeNIOB IIOBTOPAEMOCTH H
BOCIPOU3BOJUMOCTH IIPU NOBEPUTENBHOM BeposTHOCTH P=0,95

= il

JiMana3zoH H3MEpeHHH ‘Hpenen NIOBTOPAEMO- Ilpenen BOCIpOU3BOAUMOCTH
BEeJIMYMHEI IIENTOYHO- | CTH (1A ABYX pe3yib- | (3Ha4YeHHe JOonyCKaeMoro pacxo-
CTH TATOB NapaJllIeNIbHEIX | JKICHHS MEXIy ABYMs pe3yJibTa-
X, MMons/aM® KBD OnpeleNIeHuit) r, | TaMU U3MEpPEHUH, IOIyYEHHBIMH B
MMOJIB/IM” | pa3sHBIX N1a6opaToOpUAX, IPH BEPO-
arHocti P=0,95), R, MMOJIB/ M

| __IoTenuyoMeTpHYeCKOe THTPOBAHHE (BapHaHT 1)
Ot 0,160 no 8,200 0,036+0,006-X 0,052+0,006-X

BKITIOH. -l -

) _O6paTHoe THTpOBaHHME (BapHaHT 2)
Or 0,160 no 8,200 0,044+0,038 X 0,044+0,078°X

BKJIIOY. L ___________j_ . - -

3 Ilpu peanuzauuy MeTOgHKH B 1abopaTopud 0OeCneynBaioT:

- OIlepaTUBHBIH KOHTPOJIb MCIIOJIHUTENEM IPOUEAYPHl BHIITOJHEHHS H3MeEpe-
HUHM (H2 OCHOBE OLIEHKH NOBTOPAEMOCTH H NOTPELIHOCTH IIpH pEaNn3alMH OT-
AENILHO B3STOH KOHTPONBHOH IpOoUENypHl);

- KOHTpOJIb CTaOMIBHOCTH PE3yNbTAaTOB H3MEPEHHH (Ha OCHOBE KOHTPOJIA
CTaOUNIBHOCTH CPEOHEKBAIpPaTHYECKOTO OTKJIOHEHHS TOBTOPSAEMOCTH, CpenHe-



KBAZPaTHYECKOro OTKJIOHEHHUs BHYTpHIabOpaTOpHOH NpeUM3NOHHOCTH, MMOIper-
HOCTH).

IleproanyHOCTE ONEPATHBHOIO KOHTPOA M NMpOLEAYphl KOHTPONS CTaOUIIBHO-
CTH PE3y/JbTaTOB BHINONHEHHSA H3MEPEHUH perjlaMeHTHpPYIT B PyKOBOACTBe no

Ka4yecTBY JlabopaTopuH.

Jlata BeInaud cBuaeTeHbcTER 1§ denpais 2005 r.

['maBuniid Merponor I'Y I'XH A.A. Hazaposa



