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BBepeHue

CepoBoopo UM CEepHUCTble coeauHeHus, cynbguabl W gpyrue
BOCCTaHOBMEHHbIE (POPMbI CEpbl He SABMAAKTCA TUMUYHBIMUA N MOCTOSIHHBIMU
KOMMOHEHTaMun MOpCKUX Boa. VICTouHMK cepoBogopoda B Mope, Kak npasuIio,
nMmeeT BUoxmmmnyeckoe npoucxoxaeHne. B aHasapobHbIX ycnoBusix obutaroLimne
B 6onblioM KonnyectBe B rnybuHax mops ocobble cepobakTepun pasnaratoT
OCTaHKM XMBOTHbIX WU pacTEHUN Ha PS4 NPOCTbIX XMMWUYECKUX COedNHEHUN,
KOTOpble BCTynalT BO B3aMMOLEWUCTBME C CONAMU MOpPCKOM BoAbl. [1pn aTOM
NPOUCXOAUT BOCCTAHOBIIEHME CYyIib(paTOB MOPCKOW BOAbLI U B pesyribTarte 3Toun
peakumn obpasyetca cBobOaHbIN cepoBoaoposn. CepoBonopon NPUCYTCTBYET B
MOPCKOM BOAE B BMae pacTBOPEHHOM, cnaboguccoumMmpoBaHHOM
cepoBogopoaHon kucnotbl Ho,S, a Takke B Buae rngpocynbduaHoro HS un
cynbduaHoro S NoHoB.

O6bl4HO B BOAax CepoOBOOOPOA HE COOEPXKUTCS WK Xe NPUCYTCTBYET B
HEe3Ha4YMTESNbHbIX KONMMYecTBax B MNPUAOHHbLIX CrosiX, rNaBHbiIM obpa3oMm B
3MMHUM nepuoa, Korga 3aTpydHeHa aspauus U BeTpoBOe MNepemMeluvBaHune
BOAHbIX Macc.

[Mpn onpedeneHHbiX YycrnoBusix obnactu C AO0CTaTOMHO  BbICOKUM
cogepxaHnem cepoBofopoda MOryT BpemeHamm obpasoBblBaTbCA Laxe Ha
HeBonbLNX rNyéuHax.

Knaccuyecknm npumepomMm MopcKoro 6accerHa C BbICOKMM coepXXaHUeM
cepoBogopoaa asnsietcsa YepHoe mMope, rae Nvb BEPXHUW CpPpaBHUTENBHO
TOHKWI NOBEPXHOCTHbIN crion cBoboaeH OT cepoBogopoaa.

CepoBogopo €CTb He TOofnbko B YepHOM Mope. 3HauyuTernbHble €ro
KonmyectBa obHapyxeHbl B CpegusemMHoM Mope, B WHOWMWCKOM OKeaHe, B
HEKOTOPbIX panoHax A30BCKOro Mopsi, B ry6oKoBOAHbIX YacTsax Kacnuimckoro u
Bantunckoro mopen, a Takke B ApYrnx panoHax, rae 3aTpygHEH BepTUKasbHbIN
BOAOOOMEH.

[TockonbKy Oaxe BpeMeHHOe HaKoMnfeHne cepoBofopoda U CEepPHUCTbIX
COeHEHUA B MOpPE WMeeT CYLWEeCTBEeHHOEe 3HayeHWe KaK MokasaTenb
3arpsA3HeHns Bo4 U BO3MOXXHOCTUM BO3HMKHOBEHWSA 3aMOPOB MOPCKOM (payHbl,
HabngeHMs 3a ero nosiBfieHNEM COBEPLUEHHO HeOoBXoaAMMbl NPU U3YyYEeHUU
MOPOXMMUYECKOTO PeXMMa MOPSI.

Mcnonb3yembin B HacTosdlee BpeMs B MpaKTUKe MOPCKUX MUCCrieqoBaHuin
MeTo[ onpeneneHna pacTBOPEHHOro cepoBofopoda MO3BONSAET onpeaennTb
CyMMapHoe cofepXaHue CEPHUCTbIX COeOVHEHUN, BblpaXaemoe B
aKBMBarneHTe ceposogopoaa [1].
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PYKOBOOAWMUN OQOKYMEHT

OB bEMHAA KOHLEHTPALUUA CEPOBOAOPOOA
B MOPCKOW BOAE

MeToauka namepeHumn nogoMeTpn4eCKumM MeToaoMm

[ata BBegeHusa — 2011-07-01

1.06nactb npumMeHeHUsA

1.1 HacTtoawmn pykoBOOAWMA  OOKYMEHT YycTaHaBnuBaeT METOANKY
N3MEepPEHNn (ganee — MeTOAMKY) 06BbEMHOM KOHUEHTpauun cepoBogopoda B
npobax MOPCKMX BOA MOOOMETPUYECKMM MeToaoM B amanasoHe ot 2,0 oo
15,0 cm*/om>.

1.2Hactoawmnn PYKOBOAALLMNMN OOKYMEHT npegHasHayeH  Onsd
ncrnonb3oBaHna B nabopaTopusx, OCyllecTBAAWMX HabnwogeHus 3a
COCTOSAHMEM U 3arpA3HEHUEM MOPCKUX BOL.

2.HopmaTuBHbIe CCbISIKU

B HacTosilem pykoBOAALWEM AOOKYMEHTE WCMONb30BaHbl CCbIIKA Ha
cnegyowmne HopMaTUBHbIE AOKYMEHTLI:

FOCT 12.1.005-88 CCET. Ob6Lwue caHnTapHO-rurmneHnyeckmne TpebosaHmns K
BO34yXy pabouyen 30HbI;

FOCT 12.1.007-76 CCBT. BpegHble BewecTtBa. Knaccudpumkaumsa n odimne
TpeboBaHMa 6Ge30nacHOCTH

FOCT 17.1.3.08-82 OxpaHa npupogbl. 'vgpocepa. NpaBuna KoHTpons
KayecTBa MOPCKUX BOA

FOCT. 17.1.5.04-81 Oxpana npupogbl. [unapocdepa. [lpudopbl u
ycTponctea gnsa otbopa, nepBnYHON ob6paboTkn U xpaHeHns npod NpUpPOaHbIX
BoA. OBLne TeXHMYECKNe ycnoBus

FOCT 17.1.5.05-85 OxpaHa npupogbl. [mapocdepa. Obwme TpeboBaHUs K
oT6opy Npob NOBEPXHOCTHLIX N MOPCKMX BOA, fibda U aTMOCdepHbIX OCaaKoB

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

PMIT 76-2004 TCW. BHyTpeHHWA KOHTPOSib Ka4yecTBa pe3ynbTaToB
KONIMYECTBEHHOIO XMMUYECKOro aHanunsa

MpumedyaHwne— CcblIKM Ha OCTanbHble CTaHA4APTbl U TEXHUYECKNE AOKYMEHTDI
npuBeaeHbl B pasgene 4.
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3.TpeboBaHuA K NnoKkasaTensaM TOYHOCTU U3MEPEHUN

Mpw
npoBeaeHuns

cobnogeHumn
N3MepeHnn,

BCeEX

pernameHTupyembix
XapaKTepUCTUKU

n3mMepeHuss ¢ BeposaTHocTbio 0,95 He [OomKHbI
npuBeadeHHbIX B Tabnuue 1.

NOrpeLHoCcTn

MEeTOoaNKOWU

Tabnwuuya 1 - [drnanaszoH NU3MepPEHU, 3HAYEHUS XapaKTEPUCTUK
NMOrpPeLHOCTM N ee COCTaBMAOLLMX

yCnoBui
pesynbTaTa
npeBbillaTb 3HAYEHWUM,

Hwnana3oH [NokasaTternb lNokaszaTenb [NokasaTternb
n3mepeHus NOBTOPSIEMOCTM | BOCNPON3BOANMOC TOYHOCTWU
obbemMHoNn (cpegHekBagpaTu ™ (rpaHuLbI
KOHLEHTpaum ye-cKoe (cpegHekBagpaTH NorpeLLIHoOCT
n OTKITOHEHWE ye-cKoe Nnpu BEPOATHOCTH
CEepoBOAOPOA | NOBTOPAEMOCTW) OTKITOHEHME P=0,95)
a, BocnpousBogumoc | +A, cm’/am®
o, cm3/om® 1))
V,, cm3/om®
Og, cM3/oMm®
Or 20 no 0,01V, 0,03V, + 0,1 0,06V, + 0,2
15,0 BKMtOU.

4.CpeactBa u3MepeHUNW, BcnomoraTesfibHble YCTPOWUCTBA,

peakTuBbI, MaTepuansl

4.1Tpn  BbBINOSIHEHUN U3MEPEHUN TMPUMEHAIOT Ccrneaylowmne cpeacrtea
N3MepPEeHUN 1 BCriomoraTersbHble YyCTPONCTBA:

— Becbl NnabopatopHble no NOCT 53228-2008, BLICOKOro Kriacca TOYHOCTH,
C Hambonbwum npegenom B3BewwmBaHuss 200 © 1 npegenom [onyckaemom
norpewHoctn +10 mr;

— Becbl nabopatopHble no NOCT 53228-2008, cpeaHero Knacca TOYHOCTH,
c npegenom B3selwmsaHuna 200 T;

— B6ropetka no NOCT 29251-91, 2-ro knacca TOYHOCTU, BMECTUMOCTbIO 25
cm®— 1w, 10 cm® — 1 wr.;

— posaTtop nabopatopHbin no NOCT 28311-89, nepemeHHoro obvema, ¢
HaKoOHeYHuKammn 1-5 cm® unu NuneTkn rpagyvpoBaHHblie no FOCT 29227-91, 2-
ro Knacca TOYHOCTU, BMECTUMOCTBI0 1 cm® — 1 wT., 2 cMm® — 1wT., 5 cm® — 1wT.;

— nuneTtka ¢ ogHon otmeTkonm no [OCT 29169-91, He HuXe 2-ro Knacca
TOYHOCTU, BMECTUMOCTbIO 10 cM® — 2 WT.;

— konbbl MepHble no NOCT 1770-74, He HWXe 2-r0 Krnacca TOYHOCTH,
BMecCTUMOCTbI0 250 cm® — 10—15 wr., 500 cm® — 4 wr., 1000 cm®— 2 Wwr.;

2
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— kon6bl koHuueckue no MOCT 25336—82, BMecTUMOCTbI0 250 cm® — 3 wT.;

— K(gn6a c Tybycom (byHseHa) no NOCT 25336-82, Bmectumocteto  250—
500 cm”;

— umnuHapbl mepHble no FOCT 1770-74, BmectumocTbio 50 cm® — 2 wr.,
100 cm® — 2 w;

— cTakaHbl no MOCT 25336-82, BMecTumocTbio 100 cm® — 3 wT., 600 cm® —
1 wr,;

— CTakaHuyukn ons B3ewwmBaHus (Orokebl) no NOCT 25336-82, tTnna CB-—
19/9;

— BOpOHKa nabopatopHasi no NOCT 25336-82, auameTtpom 7—10 cwm;

— BopoHKa broxHepa Ne 1 nnn Ne 2 no NOCT 9147-80;

— TpyOka xnopkanbumnesasi no NOCT 25336-82, Tuna TX-T;

— akcukatop no NOCT 25336—-82, ncnonHeHus 2, ¢ gnametpom kopnyca 190
MM;

— nanoyka CTEeKNsHHas;

— TpyOka pesnHoBas AnnHon 20—-25 CM, CO CTEKNSAHHbIM HaKOHEYHWKOM
annmHon 10 cwm;

— akBaguctunnatop 49—4-2 no TY-16-10721-79;

— wKad cywnnbHbIn 0bwenabopaToOpHOro Ha3Ha4YeHUs;

— anekTponnutka no [OCT 14919-83, cC 3akpblTOn cnupanblo W
perynmpyemon MOLLHOCTbIO Harpesa.

MpumedyaHwue— [lonyckaeTca ncnonb3oBaHWe OpYyrux TUNOB CPEACTB U3MEPEHUN,
nocyabl W BCnoMoratenbHoro o6opyaoBaHUA, B TOM 4uCe WMMOPTHbIX, WUMELLMX
aHanorn4Hble NnNu ny4me MeTporornyeckne XxapakTepucTuKku.

4.27pn BbINOMTHEHNUN WU3MEPEHUN NPUMEHSIOT Ccrefylume peakTuBbl U
Martepuansl:

— kanun noamctbin no NOCT 4232-74, X.u.;

— Kanuu AOBYXPOMOBOKMUCIIbIA, CTaHZapT-TuTp no TY 6-09-2540-72 ¢
MOJISIPHOM KOHLIEHTpauMen KonndecTtsa BelwlecTBa akBmBaneHTa 0,1 Monb/om®
U Kanuin OBYXPOMOBOKUCHBIV (anxpomat kanus) no NOCT 4220-75, x.u.;

— nopg kpuctannuyeckunt no FOCT 4159-79, u.;

— kucnota consHaa no NOCT 3118-77, x. u.;

— kucnota cepHasi no FOCT 420477, x.u.;

— HaTpun yrnekucrnbln Knucneln (Hatpma GukapboHat) no NOCT 4201-79,
y.g.a.;

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

— HaTpuUM CEpPHOBATUCTOKUCHbIN, CTaHOAPT-TUTP no TY 2642-001-
07500602-97, c¢ monspHon KoHueHTpauunen 0,1 monb/ oam®  vnm HaTpUK
CEPHOBATUCTOKUCIbIN 5-BoAHbIN (HaTpus Tuocynbdat) no NOCT 27068-86,
y.g.a.;

— xnopodopm no NOCT 20015-88, ounLLEHHbIN;
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— cnupT atunosbii no FOCT 18300-87;

— Boda anctunnuposaHHas no NOCT 6709-72;

— Bymara nHgukatopHasa cemHuoBas no TY 6-09-5593-98 mnnu ceuHey, (1)
yKcycHokucnbin 3-BogHbint no NOCT 1027-67, 4y.4.a. 1 yKCycHasl KAcnoTa no
OCT 61-75, x.4. negsaHas;

— (punbTpbl  006e330neHHble no TY 6-09-1678-86, «benas neHta» wu
«CUHSAA NeHTay.

MpwunmwmedyuaHwn e — [lonyckaeTca UCNOMb30BaHWE pPeakTUBOB UM MaTepuarnos,
N3roTOBSIEHHbLIX MO APYrol HOPMATUBHOW W TEXHUYECKOM [OOKYyMeHTauuu, B TOM u4ucne
UMMOPTHbIX, C KBanudukaumen He HUXKe ykasaHHOW B 4.2.

5.MeToa namepeHun

MeTon ocCHOBaH Ha OKMCIIEHMM CEpOBOAOPOAA U Eero accouuaTtoB B KUCNOW
cpeoe wnogom, B3ATbIM B M3ObITOMHOM KonmyectBe. KonnyecTtBOo WMoaa,
N3pacxogoBaHHOIO Ha OKUCIIEHME cepoBoaopoaa, onpeaenstT Mo pasHOCTU
nyTeMm obpaTHOro TUTPOBAHUA OCTaBLLErocs nofa pacTBopoM TnocysnbdaTta [2].

6. TpeboBaHuA 6e30nacHOCTU, OXpPaHbl OKpYyXKaroLlien cpeabl

6.1 Mpn BbLINOMTHEHUN U3MEPEHMIN cepoBoaopoAda B npobax MOPCKMX BOA
cobntogatoT TpeboBaHMa 6e30MacHOCTM, YCTAHOBMIEHHbIE B HaUMOHAIbHbIX
cTaHgapTax u B npasunax [3].

6.2l0 cTeneHM BO3OENCTBUS HA OpraHU3M BpedHble BeLLecTBa,
Ncnonb3yemMble Mpu BbIMNOSTHEHUN U3MEPEHUN, OTHOCATCA K 2 U 3-My Kfaccam
onacHoctn no FOCT 12.1.007.

6.3 MaccoBasa KOHUEHTpauusl BpeAHbIX BELLECTB B BO3ayxe paboyein 30HbI
He  [OO/MKHO  MNpeBbllaTb  YCTAHOBIEHHbIX  NpedenibHO  AO0NYCTUMbIX
KOHUeHTpauun B cootBeTcTBUM ¢ TOCT 12.1.005.

6.4Npun paboTe c KUCNOTOW N TMOPOOKUCAMU PYKU OOSMKHbI ObITh 3aLLMLLEHbI
PEe3NHOBbLIMM NepyaTkamMmu, rnasa — 3aluTHbIMU OYKaMMW.

6.50TpaboTtaHHble  pacTBOpPbl KUCMOT U rMAPOOKUCEN CNMBaKOT B
KaHanusaumo rnocne HenTpanmsaunu.

7.TpeboBaHuA K KBanudmnkaumm onepaTopos

K BbINOMHEHMIO UM3MepeHUn ©n obpaboTke uX pes3ynbTaToB OOMyCcKarTCA
nnua co cpegHMM npodeccrmoHanbHbiM 06pa3oBaHNeEM, OCBOMBLUME METOAUKY,
CO CTaxeM paboTbl B TabopaTopumn He MeHee 6 Mec.
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8.YcnoBusa BbINOMTHEHUA U3MEPEHUN

[Mpn BbINONHEHMN M3MEpPEHUn B nabopaTtopun AOSMKHbI BbiTb COBNIOAEHDI
cnefytouine ycrioBusi:

- Temnepartypa Bo3gyxa (22+5) °C;

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

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

- HanpskeHne B ceTn (220+10) B;

- YyactoTa nepemMeHHoro Toka (50+1) Iy,

9.0160p N XpaHeHUe nNpood

Ot6bop npob6 npomsBogsatr B cooTtBetctBMM ¢ [OCT 17.1.5.05,
OCT 17.1.3.08 u TOCT P 51592. Ob6opynoBaHne ans otbopa AOOMMKHO
cooTtBeTcTBoBaThb [OCT 17.1.5.04 nTOCT P 51592.

Mepen otbopom npobbl M panbHenwen ee obpaboTkon Heobxoaumo
ybeantbCa B Hanuumm cepoBogopoda B uccriegyemonm  npobe  nytem
Ka4eCTBEHHOW peakuumn Ha CepoBOAOPOL.

KauyecTBeHHas peakuusi Ha CcepoBOAOPO4 MNpPOM3BOAUTCA Cpasy nocrne
nogbema bartometpa. [Ana atoro B Konby, 3anonHeHHyto Ha 3/4 nccnenyemon
BOOOWN, MexXay npobKkoM U ropfoBUMHOM 3aXUMaKT MOSOCKY CBUHLIOBOM,
WHOMKATOPHOW Bymaru, CMOYEHHOM AUCTUNMPOBaAHHOW BOAOW. [loTeMHeHue
Bymaru ykasblBaeT Ha npucyTcTemMe cBobOAHOro cepoBoaopoaa.

MpumedyaHwune — [pn OTCYTCTBMM CBMHLIOBOWN MHAWKATOPHOW Oymarn nonocky
dunbTpoBanbHoM Bymarn «benas neHta» cmadmBaloT 3 % pPacTBOPOM YKCYCHOKMCIOro
CBVHLIA U UCMONb3YIOT AN Ka4eCTBEHHOW peakLuumu Ha cepoBoaopos.

[Mpwn bmnkcaunm Hannmuma cepoBoaopoaa, Kak MOXKHO DbICTpee NpUCTynaroT K
oTbopy npobobl.
[Mpobbl ona onpegeneHus cepoBogopona oTompatroT nocne B3aTusa npob
Ans onpegeneHust cogepxaHust kucnopoga. OTbupaioT He MeHee [AByX
pabounx Npod M Oo4HYy KOHTPOSNbHY MNpoldy. [Ana otbopa npobbl pe3nHOBYHO
Tpyoky anumHon 20-25 cM CO CTEeKNAHHbIM HaKOHEeYHuKoM anuHon 10 cm
HageBaloT Ha kpaH GaTomeTpa M NPoMbIBaOT MOPCKOW Bogown. [pu nepenvee
n3 gpyroro npobooTbopHMKa MNOMb3yHTCA CUGOHOM (pe3nHoBOW Tpybkon cC
ABYMS CTEKNAHHLIMW HAKOHEYHUKAMMK), MOrPYyKEHHbIM NPUMEPHO OO0 NMOMNOBUHbI
BbICOTbI BOAHOro cTonta npobooTbopHUKa.
[ns ot6opa npobbl B NpeaBapuUTenbHO NOAOTOBIIEHHY B COOTBETCTBUN
c 10.4 wMepHylo Konby BMECTUMOCTbIO 250 CM° OnycKalT CTEeKMSHHbIN
HaKkoOHeYHUK A0 [AHa Konbbl. Mo mepe 3anonHeHust konbbl Bogon TPYyOKY
nocteneHHo nogHumarT. Konby 3anonHawT OO0 MeTKu. [locrne 3anonHeHus,
Konby 3akpbiBaloT npobkon. XKnakocTb B Konbe [OMMKHA COXPaHUTb XENTbIn
uBeT wnoga; noniHoe obecuBeYmMBaHMUE XWUAOKOCTU MO 3anoSfIHEHUU KOnObl

5
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yKasblBaeT Ha HeJoCTaTo4YHOEe KONMMYECTBO 1Moaa, B3ATOro Ans onpeaeneHus. B
3TOM crny4yae npoba formkHa ObiTb B3ATa MOBTOPHO C 60MbLUMM KOSIMYECTBOM
pacTBopa 1noga B npobe.

MpumeyaHwue—[Onanpob Bog YepHoro mopsi oTobpaHHbIX ¢ rnyouH 6onee 1000 m
npubasnsitoT 15 wunu 20 cm® pacTBopa Moga B MOAWCTOM Kanuu. B atom cnydae npu
onpeneneHnn CooTHoLeHns «m» no 10.3 Mcnonb3ylT cooTBeTcTBEHHO 15 unn 20 om®
NOOUCTOro Kanusi.

OT1bupatoT He MeHee aByX paboumx npob.

MpumeyaHwue - lNpu NnnaHnpoBaHMm NPoBeaEHNA BHYTpMIabopaTopHOro KOHTPONS,
HeobxoaMMo oToBpaTh AOMNOMHUTENBHO HE MEeHee ABYX KOHTPOSbHbIX Npo6.

OnpepneneHne cepoBogopoaa NPOBOAAT B TEYEHME 4aca nocne B3ATUS
Npo6bl.

10. MNoaroToBKa K BbIMNOSIHEHUIO U3MEPEeHUN

10.1MpuroToBneHne pacTBOPOB U peakTUBOB
10.1.1 PacTtBOp MOAUCTOro Kanus

MoamcTbin Kanui npeasaputeribHo He0BX0AMMO O4YUCTUTL OT CBOBOAHOIO
nopa, 4ns Yero ero NPOMbIBAOT OXMaXXAeHHbIM 3TUMNOBbLIM CMIMPTOM Ha BOPOHKE
broxHepa npun nepemelBaHMN CTEKMSIHHOM NasioMKoM OO0 MNOSIBSIEHUSA MOYTU
BbecuBeTHON NopUMX MPOMBIBHOIO cnupTa. MNMpoMbITyi0 COSfib cywaT B TEMHOTE
Mexay nuctamm punbTpoBarnbHOM Bymarn B Te4eHME CYTOK U XPaHAT B XOPOLLO
3aKkpbITbIX BaHKax M3 TEeMHOro ctekna. 3aTtem roToBAT pacTBOP COMWU MNyTeMm
pactBopeHusi 40 r ogucToro kanust B 50 cM® AMCTUNNMPOBaHHON BOAbLI B
cTakaHe BMecTUMocTbo 100 cm®,

10.1.2 PactBOp oaa B UIOAUCTOM Kaniun ¢ MOSIAPHOMU KOHLeHTpauuen
0,02 monb/gm®

B pactBop nogmuctoro kanus, nonyyvyeHHoin no 10.1.1, pobasnswTt 2,54 r
Kpuctannudeckoro noga. [locne pacTBOpeHUSA KpucTansioB wmoga, pactBop
KOJSIMYEeCTBEHHO NEePEHOCAT B MepHyto kondy sBmectumocTtbs 1000 cm® 1 goBoaaT
AUCTUNNIMPOBAHHOM BOAOM 4O METKMN.

PactBop noga XpaHAT B CKNSIHKE OpaHXeBOro CTeKrna WS OKI1eeHHOoM
YyepHoM cpoTorpacpudeckon OymaroM, C XOpOLWO MNPUTEPTON MNPOOKON.
[MpUMeEHEHME CKINSAHOK C PE3UHOBLIMK NPODKaMK ANs XpaHeHust pacTBopa noaa
He JonyckaeTcsl.
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10.1.3 PactBop ykcycHokucnoro cBuHua 3 %-HbIn

Ons npurotoBneHuss pactBopa B 97 cM® AWCTUINMPOBAHHOW BOAbI
no6aBnsaT 2—3 Kannm YKCYCHOM KMCNOTbl U 3 T YKCYCHOKMCITOrO CBMHLA.

10.1.4 PactBop Kpaxmana, 0,5 %-HbIu

[ns npurotoBneHus pacteopa kpaxmana 0,5 r kpaxmana B3banTbiBaloT C
15-20 cM® AMcTUnnMpoBaHHONM Boabl. CyCMeH3Mo MOCTENEHHO MPUIMBAIOT K
80-85 cm® KNNALWEN AUCTUNINMPOBAHHOW BOAbI N KUNATAT ewe 2—3 MuH. [locne
oxnaxgeHus KoHcepBupyloT fobaBneHnem 2—-3 kanenb xsiopocopma. Pacteop
XPaHAT B XONOAUNbHUKE N NCMNOSTb3YIOT 40 NOMYTHEHUS.

10.1.5 PacTtBop Kanus ABYXPOMOBOKUCIIOro c MONSAPHOW
KOHUeHTpauuen 0,02 mMonb/aM® KonuyecTBa BellecTBa 3KBUBaJIeHTa

[Mpn wucnonb3oBaHUM CcTaHOaApT-TUTpPa Kanvs OBYXPOMOBOKMCIIOIO €ero
PacTBOPAIOT B AUCTUNNNMPOBAHHOW Bode B MepHoW Konbe BmecTumocTbio 500
cM®, 3aTeM nuUNeTKOM C OOHOW MeTko oT6upaT 50 cm® monyyYeHHOro
pacTBopa, NEepeHOCAT B MepHyl konby BmecTumocTbio 500 cm® u gosooaT
obbemM OUCTUNNMPOBAHHOW BOAOM OO METKM.

[Onsa npurotoBneHna pacTteopa n3 Haseckn 0,4904 r «kanua
asyxpomoBokucnoro (K,Cr,O;), npeaBaputesibHO BbICYLLEHHOIO B CYLUMIIBHOM
wkady npu 105 C B TeyeHne 1-2 4, NEPEHOCHAT KONMMYECTBEHHO B MEPHYIO
konby BMecTUMOCTblo 500 cm®, pacTBOpsIOT B AUCTUMNMPOBAHHOW BOAE W
A0BOOAT 06beM pacTBopa 40 METKM Ha konbe. XpaHAT B CKNSIHKE C NpUTepTon
npobkon B TEMHOM MecTe He bonee 6 mec.

10.1.6 PactBOp consaHomn Kucnotbl 1:1

[oTOBAT cCMeweHnem opgHoro ob6bema KOHUEHTPUPOBAHHOW CONAHOM
KMCINOTbI C paBHbIM 0O bEMOM OUCTUNNUPOBAHHOW BOAbI.

10.1.7 HaBecku 6ukapboHaTa HaTpuA
HaBeckn roTtoBaT 3abnaroBpemMeHHO B3BewwuBaHvem 0,2 r conn Ha

TeXHUYecknx Becax. HaBeckn GukapboHaTa HaTpus XpaHAT B KOHBEPTUKAX U3
KanbKw.
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10.1.8 PactBOp HaTpus CepHOBATUCTOKMCNOro (HaTpua Tnocynbcara)
C MonsipHOM KoHueHTpauuen 0,02 monb/am® KonuuecTBa BellecTBa
3KBUBaneHTa

[Mpn uncnonb3oBaHUM CTaHOAPT-TUTPA HaATPUS CEPHOBATUCTOKUCIIOrO ero
pacTBOPAOT B AUCTUNNMpoBaHHOW Boae cBoboaHon ot CO, B MepHOU Konbe
BMecTMMOcCTbio 500 cm®, 3aTem oT6upatoT 50 cm® nomnyyeHHOro pacTeopa,
NnepeHocsiT B MepHytlo konby BmecTumocTbio 500 cm® u goBogsiT obbem
AVUCTUNNMPOBAHHOW BOAOM 4O METKM.

Ana  npurotoBrneHus  pactBopa M3 HaBeckm 5,0 r  HaTpus
cepHoBatuctokucnoro  (Na,S,0; -5H,O) nepeHocAT B  MEPHY  KONody
BMecTuMocTblo 1000 cm, pacTBOPAKOT B AUCTUNIIMPOBAHHOW BOAE
ceBoboaHoun ot CO, n goBoaaT o6bem pacTBopa 40 METKMU Ha Konbe.

B KayecTBe KOHCEpBaHTa K MOMyYeHHOMY pacTBopy AobasnswoT 3 cm®
xnopodpopma. lepen onpeneneHnem nonpaBoYvyHOro KoadpduumeHta pacTeop
BblOEPXKMBAKOT HE MeHee 5 CyTOK. XpaHSAT B CKMAHKE M3 TEMHOro CTekna, C
NOTHO npuTepTon npobkon. lNonpaBoYHbIN KOIMPADUUMEHT K KOHLEHTpauumn
pacTBopa Tuocynbdata HaTpus onpenensatT Mnpu MPUroToBrEHMM HOBOMO
peakTuBa 1 nepen cepuen onpegeneHnn B cootrsetctamm ¢ 10.2.

MpwumeuyuaHwne — CsobogHyto oT CO, Boay rotoBAT kungyeHunem 1,5 am®
AVCTUNNUPOBAHHOMW BOAbl B Konbe BMECTUMOCTbIHO 2 JJ,M3 B TedyeHume 4aca. [lepen
NCrnonb3oBaHMEM BOAa AOMMKHA OCTbITb B 3TOW e Konbe CHaGXeHHOW XnopKanbLneBow
TPyOGKOM  3anofiHEHHOW TMOPOOKUCBbID  Kanua  wunu  Hatpus.  Wcnonb3yloT B [O€Hb
NPUroTOBMNEHNA.

10.1.9 PactBop cepHou Kucnotbl 1:4

Ons ero npurotoBneHnss 100 cM® KOHLEHTPUPOBAHHOW CEPHON KUCMOTbI
cmewmBatoT ¢ 400 cm® AVNCTUNINPOBAHHON BOAbI.

10.20npeneneHne nonpaBoYyHOro kKoadhduumeHta K KOHUEHTpauuu
pacTBOpa HaTpusa cepHOBaTUCTOKUCIIOrO (TuocynboaTta HaTpus)

B koHuyeckyio konby BMecTuMocTbio 250 cm® BHocaT 80-90 cm®
oMCTUNNUpoBaHHoM Bogbl, 10 cm® pacTBopa kanusi [BYXPOMOBOKWCIIOIO
KOHUeHTpaumen 0,02 monb/aM®, no6asnsitoT 1T cyxoro noguctoro kanusa (Kl) n
10 cm® pacTBOpa CepHON KUCMOTLI. PacTBop nepemMelumBaloT, BblAEpXUBAIOT 5
MMUH B TEMHOM MeCTe W TUTPYKT pacTBOPOM TWocynbgaTta HaTpua [0
nosieneHnst cnabo-x&nToit okpacku. 3aTem pobaensioT 1 cM® pacTBopa
Kpaxmana u npoaosnkarT TUTPOBaHME [0 MCYE3HOBEHUSI CUHEW OKpacKMw.
[MOBTOPSAKOT TUTPOBAHNE U, E€CNKN pacxoxgeHne mexay obbemamun TUTpaHTa He
6onee 0,05 cM?, 3a pesynbTaT MPUHUMAKT X CpeiHee 3Ha4YEeHMe.

B npoTuBHOM cny4ae noBTOPAOT TUTPOBaHWE O MNOSyYeHUs1 pesynbTaToB,
oTnMyatoLLmxcst He 6onee yem Ha 0,05 cm®.

8
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[MonpaBoYHbIN KO3 PUUMEHT K K KOHUEHTpauuu TuocyfbdaTta HaTpus
onpegendatT No goopmyrne

K=V, IV, (1)

roe V, —o6bem pacTBopa Kanvsi AByXPOMOBOKUCIIOFO, CM°;

Vv, — 0bbem pacTBopa Tuocynbgarta HaTpus, nowleawnin Ha TUTpoBaHue,

cm®

10.3 OnpepeneHne COOTHOLUEHUSI «Mm» MeXAy pacTBopaMu woga u
HaTpMA CepHOBaATUCTOKUCIOro (Tuocynbdarta HaTpus)

Konby ona onpegeneHns noarotasnuealoT B cootBeTcTBun ¢ 10.4. lNocne
3anofiHeHnsa Konbbl YriekMcnoTon NUMNeTKkom C OAHOM METKOW OTMepuBaloT B
konby 10 cm® pacTBopa oaa B MOAUCTOM Kanuu 1 cpasy Xe, U3 NpoMbIBasku
HOCWUK KOTOPOW onywieH 00 AHa KONObl, 3anonHAKT UCTUNNIMPOBAHHOM BOOOM
no MeTkn. Konby 3akpbiBalOT M rnepemMeLlunBaloT pacTBop NepeBepTbiBaHUEM
Konosbl.

CoaepxvMoe nepenvBaioT B KOHUYECKYIO KONBy BMECTUMOCTbIO 250 cm® 1
TUTPYIOT pPacTBOPOM TUOCynb(aTa HaTpus OO0 NosABMEeHUa crnabo-Xentomn
okpacku. 3aTem pno6aBnstoT 1 cm® pacTBopa kpaxmana M npomomKaoT
TUTPOBaHME OO NCYE3HOBEHUS CMHEW OKpacku. HacTbio TUTpyemMoro pacrtesopa
ornonacknearT MEPHYHO KONBy M CHOBA CNMBAKOT B TUTPOBanbHYO Konby. BHOBL
NOCUHEBLUMIA pacTBOP OOTUTPOBLIBAKOT MO Kanne. 3a pesdynbTart MNpUHMMatoT
oTcyeT nNo wkane OwpeTkn. Bcé onpegeneHne nOBTOPST ABaXabl.
CooTHOWeHNe «my» Mexdy pacTBOpoOM Woga W Tuocynbdarta HaTpud
onpenensiT Kak cpegHee apumeTndeckoe u3 OBYX pes3ynbTaToB, €Cnu
pacxoxneHue mexay HuMn He npesbiwaeT 0,05 oM.

10.4lMoaroTtoBKa Konb aAns otéopa npob6 BoAbI

B uuCTylo, CRONOCHYTYO AUCTUINIMPOBAHHOW BOAOW MEPHYK Konby
BMecTUMOcCTbio 250 cm® fobaBnaoT 2 cM® pacTBopa COnsiHOM KucrnoTbl (1:1),
3atem BcbinatoT 0,2 r GukapboHaTa HaTpus. [pu pacTBOpeHMn HaBeckn Konbda
HanNoOJSTHAETCA YIrNeKNCNoTON, BblAenMBLLENCA NpU pasnoxeHun GukapboHaTta
HaTPUS CONSIHOM KUCNOTOWN. Nocne 3anonHeHns Konb yrnekncnoTon NMneTkom ¢
OOHOI MeTKoW OTMepuBaloT B Kaxaytlo konby 10 cm® pactBopa ioga B
noguctom kanuu. Konbbl 3akpbiBalOT Npodbkamn A0 HanoSIHEHUS UX MOPCKOWN
BOOOW. XpaHAT B 3alUULLEHHOM OT HarpeBaHusl U COJSTHEYHOro cBeTa MecTe He
bonee OByx Yacos.
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11. BbInonHeHue namepeHun

Cogepxumoe konbbl ¢ npobon nepemewmBalroT, nepenuBaldT B
KOHMYECKYI0 KOOy 1 TUTPYIOT pacTBOPOM TMOCyIbdaTa HaTpusi 40 NOSIBMEHUS
cnabo-xenTon okpacku. 3aTem pgobaenstoT 1 cm® pacTBopa Kpaxmana u
NPOAOIKAT TUTPOBAHNE OO MCYE3HOBEHNS CUHEN OKPACKMW.

Bo usbexaHune Bu3yanbHbIX OWMBOK Kpaxman crnenyet nobaBnatb npwu
OTYETIMBOM XENTOM LiBETE TUTPYEMOW XMUAKOCTU. B NnpoTnBHOM cnyyae npoba
MOXET ObITb Slerko nepeTuTpoBaHa.

[MoBTOPAIOT onpeaeneHne co BTopon padoyen npobon.

12. BbluucneHue pe3ynbLTaTtoB U3MEepPeHUU

12.1CopepxaHue ceposogopogda V,, cm*/am®, BblumcnsiioT no popmyne

17-(m—n)-0,02- K -1000
V.= , (2)
V —a)-1,5393

roe 17 — akBMBaneHTHasi Macca cepoBoopoaa;

m — COOTHOLLEHMWe, HaigeHHoe no 10.3, cm®;

n — obbem pacTBopa TuocynbdaTta HaTpus, 3aTpadeHHbIn Ha TUTpPOBaHWe
npobbl, cM>;

0,02 — MonspHast KOHLEHTPaUWst ThocynbdaTa HaTpusi, MOSb/aM®;

K — nonpaBo4HbIN KO3MUUMEHT K KOHLUEHTpaumn Tuocynbdarta HaTpus,
HanaeHHbIn B cooTBeTCcTBUM € 10.2;

V — 06beM konbbl, cM>;

a — obbem, gobaBneHHbIX B KONBy peakTMBOB (pacTtBopa Moga, COnsiHOM
KUCNOTBI), CM°;

1,56393 — macca 1 cm® cepoBoagopoga npu 0 °C u pgaeneHun 1 artm.

(CoCTOsIHME ngearnbHOro rasa).

12.23a pesynbtat V., npuHUMaloT cpegHee apumeTmyeckoe M3 ABYX

napannenbHbiX N3MepeHMn oObEMHOW KOHLEHTpauuuM cepoBogopoda, ecnu
pacxoxgeHne Mexagy HUMMW He nMpeBblllaeT npegena MNOBTOPAEMOCTU I,
KOTOPbIN BbIYUCNAT No doopmMmyne

r=2,77 o,, (3)
roe o, — nokasaTenb NOBTOPSieMOCTU no Tabnuue 1, cm®/am°.

Ecnn pacxoxaoeHne npeBblllaeT npenen MoBTOPSEMOCTU, BbIMOMHSAIOT
TUTPOBAHME KOHTPOMNbHOW Npo6bl. [py NOBTOPHOM pacXoXAeHUU pesyrnbTaThbl
aHanusa OpakylTcs, a B nabopaTopuu MNPOBOAUTCS BbIICHEHWE MPUYNH,
NPMBOASALLMX K HEYAOBNETBOPUTENbHLIM pe3yrnbTaTam.

10
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12.3Pe3ynbTatbl namepeHun obbeMHOW KOHUEHTpauuMm cepoBogopoda B
AOKYMeHTax, npegycmMaTpuBaroLLMX UX UCNOSMb30BaHWe, NpeaCTaBnAaloT B BUAE

7x £ A, cm’/om® (P = 0,95), (4)

roe A — xapakTepucTuka MOrpeLllHoCT U3MepeHus ons gaHHoM OB6beMHOoM
KOHLieHTpaLmn cepoBogopoaa (no Tabnuue 1), cm®/am°.

MpumedyaHwune— B cnyyae, ecnu pesynbtaT namepeHnn o6bLemMHoOM
KOHLEeHTpaunn cepoBofopoda HWXKe rpaHuubl OuanasoHa W3MepeHun, B
pesynbTaTe U3MepeHuii ykasbiBaoT «<MeHee 2,0 cm>/am°».

UncneHHble 3Ha4YeHWss pesynbTata W3MEepeHust [OOMKHbl OKaHYMBaTbCS
LMdpon TOro e paspsaa, YTO U 3HaYEHUS XapaKTEPUCTUKM NOrPELLHOCTH.

13. KoHTpornb KayecTBa pe3ynsraToB U3MEepPeHUMn

13.100wme nonoxeHus

13.1.1 KoHTposib kayecTBa pe3ynbTaToB U3MEPEHUN NpeaycMaTpmBaeT:
onepaTmBHbIA KOHTPOSb Npoueaypbl BbIMONHEHUS] N3MEPEHNI (HA OCHOBE
OLEHKM MNOBTOPSIEMOCTU NpWU peanus3aumm OTAENbHO B3ATON KOHTPONbHOW
npoueaypbl);
KOHTPONb CTabUnNbHOCTU pe3ynbTaToB M3MEpPEHU (Ha OCHOBE KOHTPONS
CTabunbHOCTN cpegHeEKBaapPaTUYECKOro OTKITOHEHUSI MOBTOPSIEMOCTN).
[vanasoH  M3MEpPEeHUn, 3Ha4YeHuUss NpedesioB  MOBTOPSIEMOCTU U
BOCMPON3BOANMOCTM NpuBeaEHbI B Tabnuue 2.

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

11
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[nana3oH Mpenen [Mpegen BoCcnpon3BoANMOCTH
n3mepeHuns NOBTOPSIEMOCTHU (3Ha4yeHne gonyckaemoro
obbemMHoMn (ons oByx pacxoXaeHusa mexay AByMs
KOHLEHTpaummn pesynbTaToB pesynbTatamu N3amMepeHun,
cepoBoaopoaa, napannenbHbIX NOSTly4YEHHbIMUN B Pa3HbIX
onpeneneHumn) nadoparopusax, npu
BeposiTHoCcTM P=0,95)
R, cm¥/om®
V,, cm3/om®
r, cm®/gm®
012,030 15,0 0,03V, 0,08V, + 0,3
BKJTHOM.

13.1.2 Tllepnogn4HOCTb onepaTtuBHOIO KOHTpons NCNOMHUTENEM
npouenypbl BbINOMIHEHUA W3MEpPEHW, a Takke peanusyemble npouenypbl
KOHTPOnS cTabunbHOCTH pe3ynbTaToB BbINOJTHAEMbIX N3mMepeHnn
pernameHTupytoTcsa B PykoBoacTBe no kadectBy nabopatopum (Mnu Opyrom
OOKYMEHTe CUCTEMBI KayecTBa, pernameHTupyoLem npoueaypsbl
BHYTpunabopaTOpHOro KOHTPossl) ¢ ydetom TpebosaHun PMI™ 76 n oTpacnesbix
AOKYMEHTOB.

13.2KoHTposnb noBTOPAEMOCTHU

KoHTpOnb NOBTOPSIEMOCTU MPOBOAAT UCNOMb3ysa paboume W KOHTPOSbHbIE
Npo6bl.

KauecTBO KOHTPOSbHOM Npoueaypbl NPU3HaKOT YA0BNETBOPUTESBHbBIM, €CIN
BbIMOSHAETCS yCroBue

= [Vx;=Vxa [ <r, (9)

roe Vi, Vi — pesynbTatbl M3MEPEHUNn OBBLEMHOM  KOHUEeHTpauuu
cepoBogopoaa B paboyelt U KOHTPOIbHOI Npo6ax, cm*/Am>;

r — npeaen NoBTOPSIieMOCTY B COOTBETCTBUM ¢ Tabnuueit 2, cm®/av°.

[Mpn HeBbINONHEHUM Yycnosusa (5) npouenypy W3MepeHUs MOBTOPSIHOT,
MCMONb3yd BTOPYK KOHTPOSIbHYO Mpoby. [lpy MNOBTOPHOM HEBLINOMHEHUN
ycnosusi (5) BbLISICHAIOT MNPUYKMHBI, MPUBOASALME K HeyOoBeTBOPUTESIbHbIM
pesynbTatam, N YCTpaHsAT ux B cootseTcTBumn ¢ PMI™ 76.
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KntoyeBble crnoBa: Boga MopckKasi, oObeMHasi KOHUEeHTpauus, cepoBoaopos,
MeToauKa WM3MepeHnn, NoOOMETPUYECKUN METOA.
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Homep
name-
HeHus

Homep cTpaHuubl
N3MEHEH- | 3aMeHEeH-| HOBOW | aHHynu-
HOWn HOM pOBaHHOMN

Homep
AOKyMeHTa
(OPH)

Moanucek

JaTta

BHecCe-
HUA
M3MeHe-
HUNA

BBeae-
HUA
M3MeHe-
HWA




