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BBepeHue

PacTtBopeHHbIM B MOPCKOWM BOAE KUCNOpod ornpenenser KACIOPOAHbIN
PEXNM BOAHbLIX OOBHLEKTOB U SBNAETCA OOHMM U3 BaXKHEULIUX BUOXMMUYECKNX
nokasaTtenen coctosiHna mMopckon cpenbl. OH obecneymBaeT CyLleCcTBOBaHME
BOAHbIX OPraHN3MoB 1 onpeaenseT UHTEHCUBHOCTb OKUCITUTESbHbIX NPOLLECCOB
B MOPSIX U OKeaHaX. MICTOYHMKaMN NOCTYNMEHUS KNCnopoaa B NOBEPXHOCTHbIN
cnon BoAbl ABnsAOTCA abcopbumsi ero M3 atmocdepbl U NpoayuupoBaHne B
pesynbTate (OTOCUHTETUYECKON [OEATENbHOCTU MOPCKUX pPacTUTENbHbIX
OpraHM3mMoB.

PacTBopeHHbIN KuCropon NPOHUKAET B ryOMHHbIE CITOU UCKIOYNTENBHO 3a
CYET BEPTMKAIbHbIX LMPKYNAUNN U TEYEHUN. B HEKOTOPLIX Cryvasix, Hanpumep,
Npu HapyweHUn BepTUKANbHOW UMPKynauuMM wunm  Hanudum  60nbLlioro
KONMYyecTBa JIErKO OKUCISIOWMXCS OpraHNUYecknx BeELLEeCTB, KOHUeHTpauus
pPaCTBOPEHHOIO KMUCopoda MOXET CHU3UTbCA 00 Hyns. B Takmx ycrnoBusix
Ha4YMHaT MpoTeKkaTb BOCCTAHOBUTESMbHbIE MpoLeccbl C obpasoBaHMEM
cepoBOAOpoaa, Kak aTo, Hanpumep, MeeT MecTo B YepHoM Mope Ha rnybuHax
6onee 200 m.

B npupogHbix ycnoBusiX HET 4YETKOW rpaHuubl MexXay CriosMMu,
coepxawmmMnm  pacTBOPEHHbIN  KACNOPOL W CNosMW,  coaepKallnmu
pacTBOPEHHbIN cepoBoaopoa. BoccTaHoBUTENbLHbIE npoweccol,
npoayumpyowmne  obpasoBaHuMe  cepoBOAOpOLa,  HauuHalTCH,  Korga
paCTBOPEHHbIN KUCIIOPOA NPUCYTCTBYET €Lle B 3aMETHbIX KONInyecTBax.

B npucytctBumM ceposogopoda CTaHO4aApPTHbIA MOLOMETPUYECKUN MeTo[q
onpegeneHunst Kucrnopoga AaeT 3HaymTesbHble NOrpewHoCcTn BCrnegcTeme Toro,
YTO MPUCYTCTBYIOLLMA CEPOBOAOPOL BCTyrnaeT BO B3aMMOAENCTBME C NOAOM.
[ns ncknodeHns BnnsiHME cepoBogopoa B npoby mopckon Boabl 4o6aBnA0T

XINOPHYIO PTYThb.

IV
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PYKOBOOAWMUN OQOKYMEHT

OB bEMHASA KOHLUEHTPALUA PACTBOPEHHOIO KUCJTIOPOOA B MOPCKUX BOOAX
B MPUCYTCTBUN CEPOBOAOPOA

MeToauka namepeHumn nogoMeTpnyecCKumM MeToaoMm

[aTa BeBegeHus — 2011-07-01
1 O6nactb NnpUMeHeHus

1.1HacTtoawmn  pykoBoOAWMNA  OOKYMEHT  ycCTaHaBnmMBaeT  MeTOOMKY
namepeHnn (ganee — MeToamka) OoObEMHOWM KOHLIEHTpaUUM pacTBOPEHHOro
Kncnopoga B npobax MOPCKMX BOA, COAEPXalUMx  CcepoBoaopos,
iofOMeTpPUYECKM MeTOAOM B AnanasoHe ot 0,1 go 4,0 cm’/am®.

1.2 Hactoawmmn PYKOBOAALLMN OOKYMEHT npeaHasHayeH ans
ncnonb3oBaHna B nabopaTopusax, oOcyuwecTBnsawwmMx HabnogeHna 3a

COCTOAHMEM U 3arpAa3HeHnemMm MOpPCKMX BOA.
2 HopMmaTuBHbIe CCbINIKN

B HacTosiwem pykoBOAALLEM OOKYMEHTE MWCMNONb30BaHbl CCbIIKM Ha
crnegytoume HopMaTBHbIE JOKYMEHTbI:

FOCT 12.1.005-88 CCBET. Obuwme caHUTapHO-rUrmneHn4eckmne TpeboBaHms K
BO34yXy paboyen 30HbI;

FOCT 12.1.007-76 CCBT. BpegHble BewecTtBa. Knaccudpumkaumsa n odmne
TpeboBaHna 6e3onacHoCTn

FOCT 17.1.3.08-82 OxpaHa npupogbl. 'mgpocdepa. lNpaBuna KoHTpons
KayecTBa MOPCKNX BO

NOCT. 17.1.5.04-81 OxpaHa npupogbl. [uapoccepa. [pnbopbl un
ycTponcTBa onsa otbopa, nepBnYHON ob6paboTkn U xpaHeHns Npod NpUpPOaHbIX

Bog. OOLLmne TexXHMYecKne ycnosus
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FOCT 17.1.5.05-85 OxpaHa npupogsl. 'mgpoccepa. ObLmne TpeboBaHms K
oT60py Npo6 NOBEPXHOCTHBLIX N MOPCKUX BOA, NbAa U aTMOCHEPHbIX OCaaKOB

FOCT P 51592-2000 Boga. O6bume TpeboBaHusi kK oT6opy npob

PMIT 76-2004 [CW. BHyTpeHHMW KOHTPOSiIb KayecTBa pe3yribTaToB
KONMM4YECTBEHHOIrO XMMUYECKOro aHanusa

Cll 4607-88 CaHuTapHble npaBuna npu pabote C pTyTblo, €€

coeauHeHMaIMU 1 NpnubopamMm ¢ PTYTHLIM 3anofHEeHNEM
M pnmMmeydyaHMUWe-— CcbInkn Ha ocTtanbHble CTaHOapTbl U TEXHNYECKUE OOKYMEHTbI

npusegeHbl B pasgene 4.

3 TpeboBaHUA K NOKa3aTesniaiM TOYHOCTU U3MEPEHUN

[Mpn cobniogeHun Bcex  perrnameHTUpyemMblX MEeTOOMKOW  YCroBUM
NPOBEOEHUS  U3MEPEHUN,  XapaKTEPUCTUKM  MOrpeLHoOCTU  pesynbTaTta
N3MepPeHUn ¢ BeposaTHOCTbIO 0,95 He [OomkHbl nNpeBbllaTb 3HAYEeHUN,
npuBeOEHHbIX B Tabnuue 1.

Tabnwuya1-[OdnanasoH nsmepeHnin, 3Ha4eHNa XxapakTepuCcTuK

NOorpewHoOCTN N ee CoCTaBnALWNX

[lnanasoH namepeHumn lNokasaTenb lNokasaTenb lNokasaTenb
00beMHOM NOBTOPAEMOCTN | BOCNPOU3BOAMMOCTM TOYHOCTH
KOHLIeHTpaumu (cpeoHekBagpa- | (cpegHekBagpaTude- (rpaHnupl
Kucnopoga B Tnyeckoe CKOe OTKIMOHeHue NorpeLLuHoOCT Npun
NpPUCYTCTBUMK OTKITOHEHNE BOCNPOM3BOAMMOCTH) BEPOATHOCTU
cepoBoAopoaa, NOBTOPAEMOCTN) P=0,95)
V,, cm®/am®
o, cm/am® Ogr, cM/aMm® +A, cm®/gm®
O71 0,10 oo 4,00 Bkntou. 0,02 V, 0,04 V, 0,08 V,
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4TpGGOBaHVIF| K cpeactBam M3MepeHMl71, BCnomMoratesibHbiM

yCTpOﬁCTBaM, peakTuBam, matepuanam

4.171pn  BbINOSITHEHUN U3MEPEHUN TPUMEHSIOT Ccriegylowne cpencrea
N3MepeHnin 1 BCnomMmoraTerbHble YCTPOMCTBA:

— Becbl nabopatopHble no NOCT 53228-2008, BLICOKOro Krnacca TOYHOCTH,
Cc Haubonbwum npegenom B3asewwmBaHus 200 r 1 npegenom gonyckaemomn
norpewHoctn £10 wmr;

— Becbl NnabopatopHsble no NOCT 53228-2008, cpeaHero knacca TOYHOCTN,
c npegenom B3sewwmBaHmnsa 200 T;

— 6opetka no NOCT 29251-91, 2-ro knacca TOYHOCTWU, BMECTUMOCTbIO
10cm®—1wT.n5cm® -1 Wwr.;

— posatop nabopatopHbin no NOCT 28311-89, nepemeHHoro obvema, C
HaKOHEeYHMKaMu 1-5 cM® unm nNunNeTku rpagyvpoBaHHble no NOCT 29227-91,
2-ro Knacca TOYHOCTM, BMECTMMOCTbI0 1 cm® — 3 wT., 2 cm® — 1wT., 5 cm® —
1 wT.;

— nuneTtka ¢ ogHon otmeTkon no NOCT 29169-91, He HMXKe 2-ro Knacca
TOYHOCTU, BMECTUMOCTbI0 10 cM® — 2 WiT.;

— konbbl MepHble no FTOCT 1770-74, He HWXe 2-ro Knacca TOYHOCTH,
BMeCTUMOCTbIo 500 cm® — 3 w., 1000 cm®— 1 wT;

— konba koHum4veckas TepmocTtomrkas no NOCT 25336-82, BMeCTUMOCTbLIO
2 0M7;

— Kkonbbl koHWYeckne no MOCT 25336-82, BMeCTUMOCTbI0 250 cM® — 3 LT

— CKNAHKM € y3kum ropriom no TY 10-09-203—-86, BMECTUMOCTbIO
100—125 cm® ¢ NnpuTepTbIMKU NPOBKaMM (KUCIIOPOAHBIE CKISAHKM);

— konba c Tybycom (byHseHa) no NOCT 25336-82, BmectumocTblo 250—
500 cm?;

— umnmHgpbl mepHble no FOCT 1770-74, BmectumocTtbio 100 cm® — 1 wrT.,

250 cm® — 1 wT., 500 cm® — 1 Wr.;
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— cTakaHbl no FOCT 25336—82, BMecTMMocTbio 100 cm® — 2 wT., 600 cm® —
3 wr., 1000 cm® — 1 wr,;

— CTakaHyuMknm ans B3sewmBaHus (6tokebl) no FOCT 25336-82, Tuna
CB-19/9;

— cTakaH hapdoposbiii o FTOCT 9147-80, BMecTMMOCTbI0 600 cMm;

— BOpoOHKa nabopatopHas no (OCT 25336—-82, anametpom 7—10 cwm;

— BopoHka broxHepa Ne 1 nnun Ne 2 no FOCT 9147-80;

— TpyOka xnopkanbunesas no NOCT 25336-82, Tuna TX-IT;

— akcukaTtop no NOCT 25336-82, ncnonHeHna 2, ¢ guamMeTpoMm Koprnyca
190 mm;

— NasioyKkn CTEKNSAHHbIE;

— Tpybka pes3nHoBast gnuHom 20-25 cM, CO CTEKNSAHHbIM HAKOHEYHMKOM
anvmHon 10 cwm;

— akBaguctunnatop 439—-4-2 no TY-16-10721-79;

— wkad cywmnrbHbin obwenabopaToOpHOro HasHa4YeHus;

— Mewlanka marHutHast no TY 25-11-834;

— anektponnntka no [OCT 14919-83, c 3akpblToM cnvpanbio W

perynmpyemMoin MoLLIHOCTbIO Harpesa.

MpwunmedyaHue — [lonyckaetcsa UCNonb30BaHUe APYrnx TUMNOB CPEACTB U3MEPEHUN,
nocyagbl M BCNoMoraTtenbHOro o6opyaoBaHUsl, B TOM 4YUCAE WMMOPTHLIX, WMEHLMX

aHaliorm4Hble nnu ny4ywne MeTponorm4eckne XapakTepucTukn.

4.27Npn BbIMNONHEHUN WU3MEPEHUN NPUMEHSIOT Criegyloume peakTuBbl U
mMaTepuanbi:

— mapraney, (Il) xnopuctein 4-sogHbin no FOCT 612-75, 4y.g.a. nnu
mapranel () cepHokmncnbin 5-BoaHbin no NOCT 43577, 4.4.a.;

— kanun wnoamctein no [FOCT 4232-74, X.4. WNM HaTpUA MOOUCTLIN
2-BogHbivt no TOCT 8422-76, x.u.;

— kanusa rmgpookucb no NOCT 24363-80, X.4. UnNu HaATpUa rMOPOOKUCH MO
FOCT 432877, x.4.;

4
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— Kanuu ABYXPOMOBOKUCIIbIN, cTaHgapT-TUTP no
TY 2642-001-07500602-97, Cc MONApHOM KOHLUEHTpauuen KonuyecTsa
BewecTBa okeBMBaneHTa 0,1 Monb/OM® unM  Kanui ABYXPOMOBOKUCIbIN
(anxpomart kanus) no FOCT 4220-75, x.u.;

— ptyTh(ll) xnopuctasa (pTyTb xropHas) no TY 2624-009-48438881-2003,
y.g.a.;

— HaTpun xnopuctbin no FOCT 4233-77, x.u.;

— kucnota cepHasa no FOCT 420477, X.4.;

— Kpaxman pactsopumsblin no NOCT 10163-76,4.4.a.;

— HaTpumn CEepHOBATUCTOKUCIIbIN, CTaHOapT-TUTP no
TY 2642-001-07500602-97, Cc MONApHOM KOHLUEHTpauuen Konuyecrsa
BewecTBa akBuMBaneHTa 0,1 monb/ gm® wnu HaTPUMU CEepPHOBATUCTOKUCHIbIN
5-BogHbIN (HaTpusa Tnocynbdat) no NOCT 27068-86, y.4.a.;

— xnopodopm no NOCT 20015-88, ounLLEHHbIN;

— cnupT aTunosbin no FOCT 18300-87;

Boaa auctunnuposaHHas no FOCT 6709-72;

— Bymara nugukatopHas ceuHuoBasi no TY 6—-09-5593-98 mnnu ceuHey, (I1)
yKkcycHokucnbln 3-soaHbin no NOCT 1027-67, 4.4.a. U yKCycHasi KucroTta no
FOCT 61-75, X. 4. negsaHas;

— (punbTpbl 06€330MneHHbIE MO TY 6-09-1678—-86, «benasa neHTa» u «CUHSAS

JIeHTa».

M pnmMme4dvyaHWUWe — ,D,OI'IyCKaeTCFI ncnosib3oBaHMe peakTmBoB U MaTepunanos,
M3roTOBJ1EHHbLIX MO p,pyr0|7| HOpMaTI/IBHOI7I N TEXHUYECKOW AOOKYyMEeHTauun, B TOM 4ucne

UMMNOPTHbIX, C KBanuduKaunen He HUXe ykasaHHOM B 4.2.

5 MeToa uamepeHun

MlogomMeTpuyecknii  MeTof OCHOBAaH Ha  OKUCAEHWM  KUCIOPOAOM
ABYXBarieHTHOroO MapraHua A0 HepacTBopuMoOW B Boge Oypol rmapooKucu

YyeTbIpexBaneHTHOro MapraHua, Kotopasi, B3anmodencTBys B KUCMOW cpeae ¢

5
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MoHaMn MNoJa, OKUCNSeT ux Ao cBobogHoro KMoga, KONMUYECTBEHHO
onpeaenseMoro TMTPOBaHHLIM PacTBOPOM CEPHOBATUCTOKMUCIONO HaTpus.

Mpn  onpegeneHMM  pacTBOPEHHOrO  Kucrnopoga B NPUCYTCTBUU
cepoBoaopoAa ANS WUCKIKYEHUs BNUSHME cepoBoAopoda Ha pesynbrar
onpegeneHnss B uccrnegyemyi npoby Mopckon Boabl B U3ObITOYHOM
KONMM4yecTBe MO OTHOLIEHUIO K pPacTBOPEHHOMY B BoAe CcepoBogopoay
nobaBnsieTcs xrnopHas pTyThb.

B pesynbtate obpasyetcsa cynbduUAHO-XSIOpHAs OBOMHAA COfib PTYTU
HgCl,:2HgS, «koTopasi He BCTynaetr BO B3auMOOENCTBME C WNOAOM MU

NPUCYTCTBUE KOTOPOW HE BIUSIET Ha pe3ynbTaThl onpegenenuns [1], [2].
6 TpeboBaHuA 6e30MacHOCTU, OXPaHbl OKpYyXatoLlen cpeabl

6.17Mpn BbLINOAHEHUN WN3MEPEHUN pPaCTBOPEHHOrO KuUcropoda B npobax
MOPCKMX Bof cobniogatoT TpeboBaHus 6e30nacHOCTW, YCTaHOBIMEHHblE B
HaUuMoHarnbHbIX CTaHgapTax U B npasunax [3].

6.2[l0 cTeneHM BO3OENCTBUS Ha OpraHU3M BpedHble BeLLecTBa,
NCnosb3yemMble NP BbINOSTHEHUU N3MEPEHUIN, OTHOCATCA K 1, 2 n 3-My Knaccam
onacHoctu no NOCT 12.1.007.

6.3 MaccoBasa KOHUEHTpauus BpedHbIX BELLECTB B BO3ayxe paboyen 30HbI
He  [OO/MKHO  MpeBbllaTb  YCTAHOBIEHHbIX  NpedenibHO  AO0NYCTUMbIX
KOHUeHTpaumn B cootBeTcTBUmn ¢ FOCT 12.1.005.

6.4 Npun paboTe c KUCNOTOU N TMOPOOKUCAMU PYKU OOSMKHbI ObITh 3aLLMLLEHbI
pe3MHOBbIMM NepyaTkaMi, rinasa — 3alnTHbIMU OYKaMMU.

6.50TpaboTaHHble pacTBOPbl KUCMOT W rMOPOOKUCEN CNUBAKOT B
KaHanusaumo rnocne HemTpanmsaunu.

6.6 PaboTbl ¢ coegnHeHnsMun pTyTn npoBoasaTcsa B cootseTcTBum ¢ CI14607.
Bce pabotbl C peaktmBamn pTyTM Beaytca B nepyaTtkax. [lunetka,
npuMeHsiemMas Aansi 0O3MPOBaHUA pacTBopa XMOpHOW PpTyTH, o0b6s3aTeribHO

AOMKHa ObITb MoAanucaHa M cHabXeHa rpyLllen, He NPUMEeHSeMON Ons ApYrnx
6
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peakTMBoB. B cTaumoHapHon nabopaTopum XfOpHasi pTyTb U €e pacTBOpbI
AOMKHbI XpaHUTbCS B cendpe; B cygoBon nabopaTopum B OCOOOM ALlimKe
nabopaTopHOro crona, npegHasHa4YeHHOM [ANS XPaHEeHUs BbICOKOTOKCUYHbBIX
BewecTB N nmewuwem 3amok. OctaBndaTb npenapartbl XSIOPHOM PTYTU nocne
paboTbl Ha CTOMax UM B He3anepToM SILLUMKE KaTeropuvecku BOCMpeLLaeTcs.
Ha cknsiHkax c XJIOpHOW PTYTbiO U C ee pacTBopamMu AOOSMKHa ObITb ocobas
3TUKETKA C YETKOW HaANMUCbio «Aay».

PacTtBopbl, cogepxaliue conu pTyTW, nepej CcriMBOM B KaHanusauuwo

cnegyeTt pa3daBunTb B cooTHoweHun 1:1000.
7 TpebGoBaHuA K KBanudukaumm oneparopos

K BbINOMTHEHUIO M3MEPEHUN M 0OpaboTke MX pe3ynbTaToB AOMNYyCKalTCs
nnua ¢ npodeccmoHanbHbIM 0b6pa3oBaHMEM, OCBOMBLLME METOAMKY, CO CTaXEM

paboTbl B nabopaTtopum He MeHee 6 Mec.
8 TpeboBaHMSA K yCNTOBUAM U3MEPEHUN

[Mpn BbINONHEHUM U3MEPEHMN B nabopaTopun OOSMKHbI ObITb COBNOAEHDI
crneaytoLume ycrnoBus:

- Temnepartypa Bosayxa (22+5) °C;

- aTMocepHoe fasneHue ot 84,0 no106,7 klMa (ot 630 go 800 MM pT. CT.);

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

- HanpsbkeHue B ceTn (220+£10) B;

- YyactoTa nepemMeHHoro Toka (50+1) Iy,
9 TpeboBaHuA K OTOOPY U XpaHEHUIO NPOo

Ot6bop npob6 npoumsBogsatr B cooTtBetctBMM ¢ [OCT 17.1.5.05,
FOCT 17.1.3.08 u TOCT P 51592. ObGopynosaHne ans otbopa AOOSMKHO
cooTtBeTcTBOBaTbL OCT 17.1.5.04 nTOCT P 51592.
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Mepen otbopom npobbl M panbHenwen ee obpaboTkon Heobxoaumo
ybeantbCa B Hanuuuum cepoBogopoda B uccrniegyemon npobe nytem
Ka4yeCTBEHHOW peakLMn Ha cepoBOaOpOL.

KauyeCcTBeHHYIO peaKkumio Ha CepoBOAOPOL NPOBOAAT cpady nocre nogbema
b6atomeTpa. [na atoro B konby, 3anofiHeHHy Ha 3/4 mnccrnegyemowm BOOOM,
Mexay NpPoOKOM U rOpSIOBMHOM 3aXXMMAatOT MOSIOCKY CBUHLLOBOWM MHAMKATOPHOM
Bymarn, CMOYEHHOM OUCTUNNIMPOBaAHHOM Bodown. [loTemMHeHne 6Gymaru

yKasblBaeT Ha NpuUCyTCcTBME CBOOOAHOIO cepoBoaopoaa.
MpumedyaHwne — lNpn OTCYTCTBAN CBUHLOBOW WHOMKATOPHOM Oymarn Kycoyek
dunbTpoBanbHon Bymarn «benas neHta» cmadmBaloT 3 % pPacTBOPOM YKCYCHOKMCIIOro

cBuHua no 10.1.7 n ucnone3yroT 4S5 Ka4eCTBEHHOW peakunn Ha cepoBoopos.

[Mpn omKcaummn HanMumMa cepoBoaopoaa, Kak MOXHO BbICTpee NpucTynaroT K
oT6opy npobbil.

[Ons otbopa npobbl 0aMH KOHeL pe3nHoBOW Tpybku anvHon 20-25 cm co
CTEKNSAHHbIM HakoHeyHnkoMm anuHon 10 cm HageBalT Ha KpaH GaTtomeTpa,
CTEKNSAHHbIA  HAKOHEYHWK OMycKalT Ha [[HO  KUCIOPOAHOW  CKMASHKM,
BMecTumocTblo 100-125 cm®. TMpu nepenuBe u3 apyroro npo6ooTGOpHMKA
nonb3ylTCsa CUEOHOM (pe3nHoBOM TPYyOKOM C  OBYMSI  CTEKMSIHHbIMU
HaKoOHEeYHMKaMMn), MOrpy>XeHHbIM MPUMEPHO OO0 MOSIOBUHbI BbICOTbI BOAHOrO
ctonba npobooTbopHMKka. KUCNOPOOHYK CKIMSHKY U TpybKy (CUCOH)
npeaBapuUTenbHO ononackmealT oTbupaemon Bogon. Bogy HanmBawT C
YMEPEHHON CKOPOCTbIO BO M3bexaHne obpasoBaHUs BO3OYLUHbIX My3blPbKOB U
OOMH OOBbEM CKMNAHKM nepenumBaloT 4Yepe3 ee ropsio nocre 3anosiHEHUS.
CknsiHka formkHa B6bITb 3anonHeHa 4O KpaeB M He MMEThb My3blpbKOB BO34yXa Ha
CTEHKax.

Ana onpegeneHus kucnopoda B MNPUCYTCTBMM  cepoBogopoda U3

Npobo0TOOPHUKA OTOMPALOT He MeHee ABYX pabounx Npoo.

M p n m e 4w a H U e — lpn nNaHMpoBaHUM NPOBELEHUS onepaumn no
BHyTpunabopaTopHOMY KOHTPOSO, Heobxoanmo otobpaTtb AOMOMNHUTENBHO HE MeHee OBYX

KOHTPOMbHbIX NPO6.

8
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Cpa3y Xe nocre 3anofHeHWst CKMsiHkM npubasnsioT 1 cm® pactBopa
XITOPHOM PTYTU, OnycKas NUMNETKY 4O NOSIOBUHbI BbICOTbI CKISHKMN.

[Mocne npubaBneHMs pacTBopa XMOPHOW PTYTU CKMAAHKY 3aKpbiBakOT
npobkon Tak, 4TobbLI Nog nNpPobkonm He ocTaBanocCb My3blPpbKOB BO3dyxa, W
9HepruyHo nepesopadmsaoT 10—15 pa3 ans nepemMelunBaHus pacteopa Conu
PTYTU C BOOOMN.

[Mocne nepemeluMBaHUS CKMSIHKY OCTOPOXHO OTKPbIBAKOT WM TOT4yac Xe
BHOCSIT nocreaoBaTenbHo 1 cM® XMOpUCTOro (N CepHOKMUCIIOro) MapraHua u
1 cM® LenoyHoro pactBopa MOAMCTOrO Kanust (unu HaTpwst). MuneTkm c
BBOOMMbLIMW peakTuBaMnm HeobxoaMmMoO onyckaTb A0 MOMOBUHbI  BbICOTbI
CKNAHKW. [locne BBedeHUsI pPeakTUBOB CKIISIHKY TLlATeNnbHO 3akpbiBaloT
npobkon, wn3beraa nonagaHna nMy3bIPbKOB BO34yXa, W MNepemMelunBaroT
obpasoBaBLuMnca ocagok 15—-20-kpaTHbIM NepeBopavymBaHmeM. 3aTemM CKASHKU
C 3adoMKCMpOBaHHbLIMW NpobamMn NepeHoCcAT B TEMHOE MeCTO A4Sl OTCTanBaHuA.
B TakoM COCTOSIHMM UX MOXHO XpaHUTb He 6onee 3 4 npu TemnepaTtype 10 °C,
a npu bonee BbICOKOM TemMnepaType HeobxoaMMO NMPOBECTU U3MEPEHUSA cpasy
nocne TOro Kak OTCTOSABLUMMCA OcagoK OyaeT 3aHMMaTb MeEHee MOSOBUHbI

BbICOTblI KVICJ'IOpO,D,HOVI CKITAHKN.
10 MoaroToBKa K BbINOSTHEHUIO U3MEPEHUN

10.1 lMpuroTtoBneHue pacTBOPOB U PEaKTUBOB

10.1.1 PactBop xnopucrtoro (CepHOKMUCIIOro) MmapraHua

[nsa npuroToBneHust pactBopa XMOPUCTOro (CepHOKMCOro) mapradua 250 r
xfiopuctoro MapraHua 4-sogHoro (unu 300 r cepHOKMcnoro mapradua
5-soaHOro) pacteopsitoT B 300—350 cM® AUCTUNNMPOBAHHON BOAbI, (PUNLTPYIOT

B MepHylo konby BmecTuMocTbio 500 cm® uyepes cunbTp «Benas neHta»
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AonnBalT AUCTUNNMPOBAHHOM BOOOM 00 METKM Ha konbe. PacTBop ycTonums,

€ro XpaHAT B MNOTHO 3aKPbITON CKITAHKE.

10.1.2 LWeno4yHon pacTBOp MOAUCTOro Kanua (HaTpus)

[nsi NpMroToBMEHUS LLIENIOYHOrO pacTBopa MOAUCTOro Kanus (Mnu HaTpus)
noamabl npegBapuTerieHO HeOBXOAMMO OYUCTUTL OT cBOBOAHOro Moga, Afs
4Yero Mx NPOMbIBAOT OXSTAaXOAEHHbIM 3TUMOBLIM CAMPTOM Ha (PUNbTPOBanbHON
BOPOHKE NpPU NepemMeLuMBaHUN CTEKNAHHOM Nanovykon A0 MNOABIEHUA MOYTU
B6ecuBeTHON NopuUMK MPOMbIBHOMO cnupTa. MNMpoMbITyi0 COMb cywaT B TEMHOTE
Mexay nuctamm punbTpoBanbHOM BymMarn B Te4EHME CYTOK U XPaHAT B XOPOLLO
3aKpbITbIX DaHKax N3 TEMHOro CTekmna. 3aTeM rotToBsT criegytoLwme pacTBopbl:

a) BOOHbLIN pacTBOp MOOUCTOrO Kanus (HaTpusl) rOTOBAT pacTBOPEHUEM
350 r noguctoro kanusa (KI) nnn 392 r nogucrtoro Hatpus (Nal 2H,0) B 300-
400 cM® aMCTUNNUPOBaHHOM BoAbl. Mpy HANUYMM MYTW PacTBOP PUMBTPYIOT;

6) BOAHbIN pacTBOP MMAPOOKUCK HATPUS UIN Kanusi TOTOBAT pacTBOPEHNEM
350 r NaOH (490 r KOH) B 360 cm’® AUCTUNNnMpoBaHHOW Boabl. PacTtBopsaTb
rmapookucu criegyet B dapopoBOM CTakaHe (UnKn KPyXKe) rnasmpoBaHHOM
BHYTpW, gobaenasa nopumamm Boay Npu akTMBHOM NepemMeLlnBaHni.

[Mony4eHHble pacTBOPbI Moanaa v rmgpooKNUCK CMeLLMBaOT B MepHOW konbe
BMecTMMOcCTbio 1000 cm® u AoBogaT ob6bem AUCTURNMPOBAHHOM BOAOW 00

MeTKWN. [onyyYeHHbIN pacTBOP XPaHAT B TEMHOM CKINAHKE C pe3MHOBOW NPOOKON.
10.1.3 PacTtBop kpaxmana, 0,5 %-HbIu
[ins npuroToBnenus pacteopa 0,5 r kpaxvana B36anTbiBatoT ¢ 15-20 cm®

ancTunnupoBaHHon BoAdbl. CycreHsuto nocrteneHHo npunusatoT K 80-85 cm®

KUnawemn AVCTUNNMPOBAHHOW BOAbl W KUNATAT ewe 2-3 wMuH. [locne

10
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oxnaxgeHus KoHcepBupyloT fobaBneHnem 2—-3 kanenb xsiopodopma. Pactsop

XpPaHAT B XOJ1I0OUJTbHUKE N NCNOJIb3YIOT 0 NOABJIEHUA MYTN.

10.1.4 PactBop Kanus ABYXPOMOBOKUCOro c MOSSApHOMN

KOHUeHTpauuen 0,02 Monb/am® KonuyecTBa BelllecTBa 3KBUBAreHTa

Mpn uncnonb3oBaHUM CTaHOAPT-TUTPA Kanus AOBYXPOMOBOKMUCIIOrO €ro
pacTBOpPSAKT B AUCTUNIMPOBaHHOW BOOEe B MeEPHOM Konbe BMeCTUMOCTbHO
500 cm®, 3aTeM MuneTKoil C OAHOW MeTKon oT6upatoT 50 cm® monyyeHHOro
pacTBOpa, MEpeHOCAT B MepHylo konby BmecTuMocTbio 500 cm® n posoasT
ob6beM ANCTUNNNPOBAHHOM BOAOW A0 METKN.

Ona npurotoBneHuss pactBopa u3 HaBeckm 0,4904 r «kanuda
asyxpomosokucrioro (K,Cr,O7), npeaBapuTenbHO BbICYLWEHHOIO B CYLUUIBHOM
wkadpy npn 105 C B TeyeHne 1-2 4, NEpPeHOCAT KOSINYECTBEHHO B MEPHYIO
konby BMecTUMOCTblo 500 cm®, pacTBOpsIOT B AUCTUMIMPOBAHHOW BoAEe W
AoBOoAAT 06beM pacTBopa 4O METKM Ha Korbe. XpaHAT B CKISIHKE C NpUTepTomn

npobkon B TEMHOM MecTe He boree 6 mec.

10.1.5 PactBOp HaTpusi cepHOBaTUCTOKUCIIOro (HaTpusa Tuocynbpara)
C MOnsipHOW KoHUeHTpauuen 0,02 monb/aM® KonMyecTBa BelyecTBa

JKBUBalrieHTa

Mpn ncnonb3oBaHMM CTaHOAPT-TUTPA HATPUS CEPHOBATUCTOKUCIIONO €ro
PacTBOPAIOT B AUCTUNNMPOBaAHHOM Boae cBoboaHom ot CO, B MepHon konbde
BMecTUMOCTblo 500 cm®, 3aTem oT6upatoT 50 cMm® nmonyyeHHOro pacTeopa,
NnepeHocAaT B MepHyk Konby BmecTumocTbio 500 cM® 1 goBogsAT 06bem
ANCTUNNNPOBAHHOW BOAOW OO0 METKM.

Ona  npurotoBneHnss pactBopa Wn3 HaBeckm 50 r  HaTpus

cepHoBaTtuctokmcnoro  (Na,S,0;3 -5H,O) nepeHocAT B MepHy  Konby

11
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BMecTUMoCTbio 1000 cm®, pacTBOPAKOT B AUCTUNIMPOBAHHOW BoOAE
ceBobogHon ot CO, 1 goBoasAT 0O6beM pacTBopa A0 METKU Ha Konbe.

B KkayecTBe KOHCEpBaHTa K MOMyYyeHHOMY pacTBopy Aobasnsiotr 3 cm®
xnopodoopma. lepen onpeneneHnem nonpaBoYvyHOro KoadpduumeHta pacTesop
BblOEPXKMBAKOT HE MeHee 5 cyT. XpaHAT B CKMNsSIHKE M3 TEMHOro CTekna, C
NNOTHO npuTepTon npobkon. [Mpn npurotoBneHUM 60MbLNX KONUYECTB
peakTMBa ero XpaHsit B OyTbiNIM N3 TEMHOIO CTEKSa C NOrnoTUTESNbHOM TPyobKOMn
3anoNHEHHON rMAPOOKUCHIO Kanus Unn HaTpus.

[TonpaBoOYHbLIN KO3 MPUUMEHT K KOHUEHTpauuu pacTtBopa TuocysbgaTa
HaTpus onpenensalT exeHeaenbHO Npu HeNpepbIBHOM paboTe n nepen cepuen
ornpeneneHun.

MpwumeuyuaHwne — CsobogHyto oT CO, Boay rotoBAT kunsyeHuem 1,5 p,M3

ANCTUNNIMPOBaAHHOM BOAbl B KOnGe BMECTMMOCTbI 2 ovm® B TeueHue vaca. Mepen
Ncnonb3oBaHNEM BOAa AOMKHA OCTbITb B 3TOM e Konbe cHabXeHHOW XnopKanbLuMeBow
TPyOKOM  3anofiHEHHOW TMOPOOKUCBbID  Kanua  wunu  Hatpus. Wcnonb3yloT B O€eHb

NPUroToBIIEHUA.
10.1.6 PactBOp cepHoOun Kucnotbl 1:4

Ons ero npurotoBneHnss 100 cM® KOHLEHTPUPOBAHHOW CEPHON KUCMOTbI

cmelumBatoT ¢ 400 cm?® AVNCTUNIMPOBAHHON BOAbI.
10.1.7 PactBop ykcycHokucnoro cBuHua 3 %-HbIn

Ons npurotoBneHuss pacteopa B 97 cM° AWUCTUINMPOBAHHON BOAbI

[06aBnsaT 2—3 Kanan YKCYCHOW KUCNOTbl U 3 T YKCYCHOKUCIOro CBMHLA.

12
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10.1.8 PactBoOp XJfIOpHOMU PTYTH

[Onsa npurotoBneHna pacteopa pacteopstoT 0,25 r xnopHom ptytm un 20 r

XrnopucToro Hatpus B 100 cM® AUCTUNNMPOBAHHOM BOAbI.

10.2 OnpepeneHue NnonpaBoOYHOro KoaddpuumeHTa K
KOHLUEeHTpauum pacTBopa HaTpus CepHOBaTUCTOKUCIOro

(TnocynbdaTta HaTpuA)

B konby ana tutposaHua BHocAT 80-90 cm® AVUCTUNNNPOBAHHOW BOAbI,
10 cm® pacTBopa Kanusi [ABYXPOMOBOKMCIIOTOC MOSSIPHOM KOHLEHTpaLmen
0,02 monb/am®, go6asnsitoT 1 1 cyxoro nogucroro kanusa (KI) n 10 cm’® pacTBopa
cepHou kncnoTel 1:4. PacTBop nepemelunBatoT, BbliAepXKMBaKT 5 MUH B TEMHOM
MeCcTe M TUTPYIOT PacTBOPOM TuUocyfnbaTa HaTpua OO0 nosierieHust cnabo-
KENTOoN okpacku. 3atem fobasnsioT 1 cM® pacTBopa Kpaxmarna v NpoaoKaT
TUTPOBaAHME OO WCYE3HOBEHMSA CUMHEW OKpacku. [MOBTOPSAOT TUTPOBAHME W,
ecnu pacxoxgeHuve wmexny obbemammu TuTpaHTa He 6Gonee 0,05 cm®, 3a
pesyrnbTaT NPUHMMAlOT UX CpeaHee 3Ha4YeHue.

B npoTuBHOM cny4vyae nNoOBTOPAOT TUTPOBaAHME OO MOSyYeHUs1 pe3ynbTaToB,
oTnuyaroLmxcst He 6onee yem Ha 0,05 cv®.

[MonpaBoYHbIN KO3 PUUMEHT K K KOHUEHTpauuu TuocyfbdaTta HaTpus
onpegenatT no doopmyrne

K=V, 1V, (1)
roe V, —o6bem pacTBopa Kanvsi AByXPOMOBOKUCIIOFO, CM°;

V; — 06bem pacTeopa Tuocynbarta HaTpus, NOWeEAWNIA Ha TUTPOBaHWe,

CM".
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10.3 WU3mepeHne TOYHON BMECTUMOCTU KUCIIOPOAHBbIX CKNSAHOK

UTo6bl nM3MepuTb OOBHLEM KUCIOPOAHOM CKMASAHKW, €e TlaTenbHO MOLoT,
BbICYLUMBAIOT (CHapyXu W WU3HYTPWU) M B3BELUMBAKOT BMeCTe C Npobkon c
ToyHocTbio go 0,01 r.

3aTeM HanosHAT ee AUCTUNNMPOBAHHOW BOAOM OO KpaeB U 3aKpbliBaloT
CTEKNsHHON npobkon Tak, 4YTobbl Nog NpobKoM He ocTaBanoCb My3blPbKOB
Bo3gyxa. OBTMpaloT CKNSAHKY OOCyXa M CHOBa B3BELUMBAKT C TOYHOCTbI [0
0,01r.

Maccy Boabl B 0O6beMe CKMsiHKA HaxoAsiT Mo pasHOCTU OBYX U3MEPEHHbIX
macc. [1ns nepesoga Ha obbeMm HaWgeHHy Maccy criegyeT pasgenuTb npu
TemnepaTtype Boabl 15 'C Ha 0,998, npn 20 °C Ha 0,997 u npun 25 °C Ha 0,996.

11 MopsAAoOK BbINOMHEHUA N3MEepPEeHUNn

TutpoBaHue npob C 3adUKCMPOBAHHBLIM KUCHOPOAOM MOXHO HadnHaTb
TONbKO MoOcne TOoro, Kak OTCTOSABLUMACA OCadoKk ©OyaeT 3aHMMaTb MeHee
MNOSIOBUHbI BbICOTbl KUCNOPOAHOM CKNAHKW. CKISHKY OTKpPbIBalOT, BBOAAT
nMneTKo 2 cM® pacTBopa CepHON KMCroTbl 1:4, He Kacasicb U He B3My4uuMBast
ocafKka. BbITeCHeHMe M3 CKMSAHKM 4YacTu MNpo3pavyHOM XWOKOCTU He UMeeT
3Ha4YeHnsa Onsa aHanuaa.

CoaepXxnMmMoe CKNSHKN NepemMeLLmBatoT 4O NOSTHOMO pacTBOPEHNSA ocakKa.

PacTBop 13 CKNAHKM KONTMYECTBEHHO (C NOMOLLLI0 HEDOSLLLOrO KonnyecTsa
ANCTUNNUPOBAHHOM BOAbl) MEPEHOCAT B KONOY AnNst TUTPOBaHUA U TUTPYIOT
pacTBOpPOM TuocynbdaTa HaTpust u3 GropeTkn BMecTuMocTbio 10 cm® unm 5 cm®
A0 Tex rnop, Nnoka OH He CTaHeT CBETNOo-XenTbiM. 3aTtemM npubasnsatoT 1 cm®
pacTBopa Kpaxmana u npogosikaroT TUTPOBAHME OO0 WCYE3HOBEHUSA CUHEN

oKpacku. [NoBTopsOT onpeaeneHne co BTopon paboyven npobon.
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12 BbluucneHue pe3ynbTaTtoB U3MEepPeHUn

12.106bEMHYI0  KOHLIEHTpaumio Vx, cm’/aM°, pacTBOPEHHOrO B BOAE
KUCIIOpOAa HaxoaaT No opmyne

_Vt-K-0]112-10°
(V=3

Vx

: (2)

roe Vet — obbéM pacTtBopa TMocyrbdarta HaTpus, 3aTpadeHHbIM Ha TUTPOBaHUe
npo6bl, cm>;

(V — 3) — 06bEM KMCNOPOAHOWN CKMNSAHKM 3a Bbl4ETOM 3 cMm®, noGaBneHHbIX
npu ot6ope Npobbl, cm>;

K — nonpaBo4HbIN KO3PMPULMEHT K KOHLEHTpaunn TuocynbdaTta HaTpus,
HangeHHbI B cooTBeTCcTBUK € 10.2;

0,112:10° — KoadPPULMEHT, YYMTLIBAOWMIA MOMSIPHBLIN obbeM rasa,

3aHMmaeMbin um npu 0°C 1 gasneHun 1 atMm. (COCTOSIHME naeanbLHOro rasa).
MpwunumedyaHN e — PasHuya mexgy MOMsSpHbIM OO6BbEMOM Kucnopoga npwm

CTaHOapTHbIX YCNoBUAX (COCTOFIHVIe noearnbHOro rasa) 7] O6'I:>eMOM, 3aHMMaeMbiM B

yCrnoBusiX akcnepumeHTa coctaBnsetr He 6onee 0,1 % [4], B CBA3M C 4YeM [aHHOM

MOrpeLLHOCTLI0 MOXHO NpeHebpeyb.

12.23a pesynbtat V., npuvHMMaloT cpegHee apudmeTudeckoe M3 OBYX

napannienbHblX  U3MepeHMn OB6BLEMHOM  KOHLEHTpauum  pacTBOPEHHOro
KMcrnopoga, €cCnn pacxoxneHue Mexay HUMW He npeBbllaeT npegena
NOBTOPSAEMOCTM I, KOTOPbIN BbIYUCAAOT N0 oopMyrie

r=2,77 o,, (3)
roe o, — nokasaTenb NOBTOPSiEMOCTU Mo Tabnuue 1, cm>/am’.

Ecnu pacxoxgeHne npeBbllaeT npenen noBTOPSAEMOCTH, BbIMONHAKOT
TUTPOBaAHME pacTBopa KOHTPONbHOM Npo6bl. Mpy NOBTOPHOM pacxoXxgeHuu
pes3ynbTatbl aHanu3a OpakylTcs, a B nabopatopum nNpoBOAUTCS BbISICHEHME
NPUYUH, NPUBOAALLNX K HEYAOBETBOPUTENBHBIM pesynbTaTam.

Ecnn npoBecTn NOBTOPHOE onpenesieHne HEBO3MOXHO, pesyribTaTbl TakxKe

BpakytoTcs.
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12.3Pe3ynbtatbl n3MepeHnrn O6BLEMHOM KOHUEHTpauMn pacTBOPEHHOro
Kncnopoga B OOKYMeHTax, npegycmaTpuBalrolMx WX MUCMNOSb30BaHUeE,
NpeacTaBnsT B BUAE

7x+ A, em®/am® (P = 0,95), (4)

roe A - XapakTepucTuka MOrpeLllHocTU U3MepeHust anst gaHHoM o6beMHOM
KOHLUEHTpaLunn pacTBOPEHHOIO Kucropoaa no tabnuue 1.

UncneHHble 3HavyeHUs pesynbTaTa M3MEPEHUS  OOSMKHbI OKaHYMBaTbCHA
LMdOpOoK TOro e paspsga, YTo N 3HaYEHNA XapakKTepUCTUKN NOrPELLHOCTH.

12.41pn HeobxO0ANMOCTM NpeacTaBfieHNsa pes3ynbTaToB B €AuHMLAaxX Macchl

pacTBOPEHHOIo KUCIiopoada NCnosJib3yroT crieayruiee COoOTHOLLEeHNne

1mr/gm® = 1,429 cm®/om®. (5)

13 KoHTpoOrsb KayecTBa pe3ynbTaToB U3MEepPeHUn

13.1 OOwwme nonoxeHus

13.1.1 KoHTposib kayecTBa pe3ynbTaToB U3MEPEHUN NpeaycMaTpmBaET:
onepatmMBHbIA  KOHTPOSfb  UCMONHUTENEM npoueaypbl  BbIMOSIHEHUS
N3MepeHnin (Ha OCHOBE OLIEHKM MOBTOPSEMOCTU NpU peanunsaumm OTAeSIbHO
B3SITOM KOHTPOJSIbHOW npoLenypbl);
KOHTPOSIb CTabUNbHOCTU pe3ynbTaToB U3MEPEHUA (HA OCHOBE KOHTPONA
CTabunNbHOCTN cpeHeEKBaPaTUYECKOrO OTKITOHEHUSI MOBTOPSEMOCTN).
dnanasoH uM3MepeHun, 3HayeHuss NpedesioB  MNoBTOPSEMOCTM U

BOCMNPOM3BOANUMOCTU NpuBeaeHbl B Tabnuue 2.
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Tabnwuuya?2-[dnanasoH nsmepeHuin, 3Ha4eHna npeaenos
NOBTOPSIEMOCTU N BOCMPON3BOANUMOCTU MNPU JOBEPUTENBHON BEPOATHOCTU
P=0,95

[nanasoH m3amepeHus Mpenen nosTOopAEMOCTH Mpenen Bocnpon3BogMMOCTH
06 beMHOWN KOHLIEHTpaunn (ons aByx pesynbTaToB (3HayeHne gonyckaemoro
Kncnopoaa, napannenbHbIX pacxoXxaeHnsa mexay AByMsi
V,, cm®/om® onpeneneHuin) pesynbTaTamMmu U3MEPEHUN,

nony4YeHHbIMN B pa3HbIX

nabopaTtopusix)
3 3 3 3
r, cm°/gm R, cm’/am
OT1 0,10 go 4,00 BKkntou. 0,06 V 0,11 Vy

13.1.2 TllepnognyHocTb onepaTtmBHOIO KOHTpOn4 NUCNONHUTENEM
npoueaypbl BbINOITHEHUA U3MEpeHun, a TaKkke peanunsyemble npoueaypsbl
KOHTpONS cTabunbHoCTH pe3yribTaTtoB BbINOJSTHAEMbIX n3mepeHnin
perrnameHTupyoTca B PykoBoacTBe no kadecTtBy nabopatopun (Unn Opyrom
OOKYMeHTe CUCTEMDI Ka4ecTBa, pernaMmeHTupyroLLem npouenypsl

BHYTpurabopaTopHOro KOHTpons) ¢ yuetom TpedosaHumn PMI™ 76.

13.2 KoOHTpOsib NOBTOPSAEMOCTHU

KoHTponb MOBTOPAEMOCTU MPOBOAAT UCMONb3ys paboyMe U KOHTPOSbHbIE
npoobl.
KayecTBO KOHTPOMbHOM Npoueaypbl NPU3HaKOT YA0OBNETBOPUTENBHbLIM, €CIU
pe3ynbTaT KOHTPOILHON NpoLeaypbl i, CMY/AM°, yA0BNETBOPSET YCIOBUIO
r= |Vx1_Vx2|S r, (6)
rae Vi, Vi — pesynbTatbl M3MEPEHUMn OBOBLEMHOM  KOHUEHTpauuu
pacTBOPEHHOro kucropoaa B paboyeit 1 KOHTPonbHON npobax, cm*/am>;

r — npeaen NOBTOPSIEMOCTM B COOTBETCTBUM ¢ Tabnuuelt 2, cm®/am®.
17
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[Mpn HeBbINONHEHUM Yycnosusa (6) npouenypy W3MepeHUs MOBTOPSIHOT,
MCNOMb3ysl BTOPYK KOHTPOMbHYy0 npoby. [lpyM MNOBTOPHOM HEBBLINOSTHEHUM
ycrnoBusa (6) BbIACHAKT MNPUYUHBLI, MPUBOASALLUME K HEyOOBNEeTBOPUTESNbHbBIM

pesynbTatam, N YCTpaHsAT ux B cootBeTcTBumn ¢ PMI™ 76.

18



PO 52.10.737-2010

Bubnuorpadwus

[1] MeToabl rmgpoxuMmnyecknx nccrenoBaHum okeaHa. — M.: Hayka, 1978

[2] Chemical methods for use in marine environmental monitoring/IOC
Manual and guides, Ne 12 — UNESCO, 1983

[3]MpaBuna no TexHuke 6e30nacHOCTM NpPU NPON3BOACTBE HAbNKAEHUN N
paboT Ha ceTu NockomrugpomeTa. — J1.: F'mgpomeTteonsgar, 1983

[4] Oxygen solubility in seawater: Better fitting equations. Limnol. Oceanogr.,
37(6), 1992, 1307-1312

19



PO 52.10.737-2010

KntoyeBble croBa: Boga Mopckasi, 00beMHasi KOHLUEHTpaLus, pacTBOPEHHbIN
KACNOpoA B MNPUCYTCTBUM  cepoBodopoda, MeToauka  U3MepeHun,

NOOOMETPUYECKUN METO

20



JlucT pernctpaumm nameHeHun

PO 52.10.737-2010

Homep
n3me-
HEeHUs

Homep cTpaHmubl
N3MEHEH- |3aMeHeH-| HOBOW | aHHynu-
HOWn HOM pOBaHHOMN

Homep
AOKyMeHTa
(OPH)

Moanucek

[aTta

BHecCe-
HUA
M3MeHe-
HUNA

BBeae-
HUA
M3MeHe-
HWA




