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BBepgeHue

CepoBoopo UM CEepHUCTble CcOoeauHeHus, cynbguabl W gpyrue
BOCCTaAHOBMNEHHbIE POPMbI CEpPbl He SABMAAKTCA TUMUYHBIMUA N MOCTOSIHHBIMU
KOMMOHEeHTaMun MOpckux Boa. VICTouHMK cepoBogopoa B Mope, Kak rnpasuIio,
nmeeT BUoxmmmnyeckoe npoucxoxaeHne. B aHasapobHbIX ycnoBusix obutatowmne
B 6onblioM KonndectBe B rnybuHax mopsi ocobble cepobakTepun pasnaratoT
OCTaHKM XMBOTHbIX U pacTEHUN Ha PS4 NPOCTbIX XMMWUYECKUX COEOdUHEHUN,
KOTOpble BCTynalT BO B3aMMOLEWUCTBME C CONAMW MopcKon BoAbl. [1pn atom
NPOUCXOAUT BOCCTAHOBIIEHME CYyIib(paTOB MOPCKOW BOALI U B peayribTate 3Toun
peakumn obpasyetca cBobOaHbIN cepoBoaopod. CepoBonoposa NPUCYTCTBYET B
MOPCKOWN BOAE B BMae pacTBOPEHHOM, cnaboguccoumMmpoBaHHOM
cepoBogopoaHon kucnotbl Ho,S, a Takke B Buae rngpocynbduaHoro HS un
cynbduaHoro S NoHoB.

O6bl4HO B BOAax CepoBOOOPOA HE COOEPXKUTCS WM Xe MPUCYTCTBYET B
HEe3Ha4YMTESNbHbIX KONMMYecTBax B MNPUMAOOHHbLIX CrosiX, rMaBHbIM oObpas3oM B
3MMHUM nepuoa, Korga 3aTpydHeHa aspauus U BeTpoBOe MNepemMeluvBaHune
BOAHbIX Macc.

[Mpn onpedeneHHbiX YycrnoBusix o6nactTu C AO0CTaTOMHO  BbICOKUM
cogepxaHnem cepoBofopoda MOryT BpemeHamm obpasoBblBaTbCA Laxe Ha
HeBonbLNX rnyéuHax.

Knaccuyecknm npumepomMm Mopckoro 6accerHa ¢ BbICOKMM cogepXXaHueM
cepoBogopoaa dasnsetca YepHoe mope, rae Nvb BEPXHUW CPaBHUTENbHO
TOHKWI NOBEPXHOCTHBIN cron cBob6oaeH OT cepoBogopoaa.

CepoBogopo €CTb He TOonbko B YepHOM Mope. 3HauyuTenbHble €ro
KonmyectBa obHapyxeHbl B CpegusemMHoM Mope, B MHOUMACKOM OKeaHe, B
HEKOTOPbIX panoHax A30BCKOro Mopsi, B ry6oKoBOAHbIX YacTsax Kacnuimckoro u
Bantunckoro mopen, a Takke B ApYrnx panoHax, rae 3aTpyoHEH BepTUKasbHbIN
BOOOOOMEH.

[TockonbKy Oaxe BpeMeHHOe HaKOoMnfeHne cepoBoopoda U CEepPHUCTLIX
COeHEHUA B MOpPE WMeeT CYLEeCTBEeHHOEe 3HayeHWe KaK MokasaTenb
3arpsaA3HeHns Bo4 U BO3MOXXHOCTU BO3HMKHOBEHWS 3aMOPOB MOPCKOM (payHbl,
HabnageHMs 3a ero nosiBfieHNEM COBEPLUEHHO HeOBXOoAWMbl NPU U3YyYEeHUU
rMOPOXNMUYECKOTO PeXnma Mopsi.

Mcnonb3yembin B HacTosdlee BpeMsA B MpakTUKe MOPCKUX UccriegoBaHum
MeTo[ onpefeneHna pacTBOPEHHOro cepoBofopoda MO3BONdAeT onpeaennTb
CYMMapHoe cofepXaHue CEPHUCTbIX COeOVHEHUN, BblpaXxaemoe B
aKBMBarneHTe ceposogopoaa [1].
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PYKOBOOAWMUN OOKYMEHT

OB bEMHAA KOHLEHTPALUUA CEPOBOIOPOOA
B MOPCKOW BOAE

MeToauka namepeHumn nogoMeTpnyecCKumM MeToaom

[ata BBegeHusa — 2011-07-01

1.06nacTtb NnpuMeHeHUs

1.1 HacTtoawmn pykoBoOasSLLNN OOKYMEHT YyCTaHaBliMBaeT MeTOLMUKY
naMepeHun (ganee — mMeToauky) o6beMHON KOHLEHTpauuum cepoBogopoda B
npobax MOPCKUX BOA4 MOOOMETPUYECKMM MeToaoM B aumanasoHe ot 2,0 oo
15,0 cm®/om®.

1.2Hactoawmn PYKOBOAALLMNMN OOKYMEHT npegHasHayeH  Ongd
ncnonb3oBaHna B nabopaTopusax, oOcyuwecTBnsawwmMx HabnogeHna 3a
COCTOSIHMEM U 3arpsi3HEHMEM MOPCKUX BOA.

2.HopmaTuBHbI€ CCbISIKU

B HacTosilem pykoBOAALWEM AOOKYMEHTE WCMONb30BaHbl CCbIIKA Ha
cnegytowmne HopMaTUBHbIE AOKYMEHTbI:

FOCT 12.1.005-88 CCBET. Ob6Lwue caHnTapHO-rurmneHnyeckmne TpebosaHmns K
BO34yXy paboyen 30HbI;

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

FOCT 17.1.3.08-82 OxpaHa npupogbl. 'mapoctepa. Npasuna KOHTpoOns
KayecTBa MOPCKUX BOA

FOCT. 17.1.5.04-81 Oxpana npupogbl. [unapocdepa. [lpudopbl u
ycTponctea gnsa otbopa, nepBnYHON ob6paboTkn n xpaHeHns Nnpod NpUPOaHbIX
Bog. OBLne TeXHMYECKNE YCNOBUS

FOCT 17.1.5.05-85 OxpaHa npupogbl. [mapocdepa. Obwme TpeboBaHUs K
oT6opy Npob NOBEPXHOCTHLIX M MOPCKMX BOA, fibda U aTMOCdepHbIX 0CaaKoB

FOCT P 51592-2000 Boga. O6wwme TpeboBaHus kK oTOopy npob

PMIT 76-2004 TCW. BHyTpeHHWA KOHTPOSIb Ka4yecTBa pe3ynbTaToB
KONIMYECTBEHHOIO XMMUYECKOro aHanmnsa

MpumedyaHne— CcblIKM Ha OCTanbHble CTaHAAPTbl U TEXHUYECKNE AOKYMEHTDI
npuBeaeHsbl B pasgene 4.
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3.TpeboBaHuA K noKkasaTensaMm TOYHOCTU U3MEPEHUN

Mpw
npoBeaeHus

cobnogeHumn
N3MepeHnn,

BCeEX

pernameHTMpyembix
XapaKTepUCTUKK

n3mepeHuss ¢ BeposaTHocTbio 0,95 He [ormKHbI
npuBeadeHHbIX B Tabnuue 1.

MOrpeLLIHOCTH

MeTOoaNKOWU

Tabnwuuya1-[drnanaszoH N3MepeHnin, 3Ha4eHUS XapaKTEPUCTUK
NOrpPeLHOCTM N ee COCTaBNAOLLMX

yCnoBsui
pesynbTaTta
npesbillaTb 3HAYEHWUMU,

Hwnana3oH [NokasaTternb lNokaszaTtenb [Noka3aTternb
n3mepeHus NOBTOPSIEMOCTM | BOCNPON3BOANMOC TOYHOCTWU
obbemMHoMn (cpegHekBagpaTu ™ (rpaHuLbI
KOHLEHTpauu ye-ckoe (cpegHekBagpaTH NorpeLLIHoOCT
n OTKITOHEHME ye-cKoe Npu BEPOATHOCTHU
CEepoBOAOPOA | NOBTOPAEMOCTW) OTKITOHEHME P=0,95)
a, BocnpousBogumoc | +A, cm’/am®
o, cm3/om’ 1))
V,, cm/om®
Og, cM3/oMm®
Or 20 no 0,01V, 0,03V, + 0,1 0,06V, + 0,2
15,0 BKMtOU.

4.Cpe,qCTBa Msmepeva, BCnomMorartesibHble YCTpOﬁCTBa,

peakTuBbI, MaTepuansl

4.17pn  BbINONHEHUN U3MEPEHUN NPUMEHSAIOT Ccrneaylline cpencrea
N3MepeHUn 1 BCromoraTerbHble YCTPONCTBA:

— Becbl nabopatopHble no NOCT 53228-2008, BLICOKOro Kriacca TOYHOCTH,
C Hambonbwum npegenom B3BewwmBaHuss 200 © n npegenom [ornyckaemom
norpewHoctn +10 wmr;

— Becbl nabopatopHble no NOCT 53228-2008, cpeaHero knacca TOYHOCTH,
c npegenom B3ewwmsaHuna 200 T;

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

— posaTtop nabopatopHbin no NOCT 28311-89, nepemeHHoro obwvema, ¢
HaKoOHeYHuKamun 1-5 cm® unu nuneTku 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,
BMeCTUMOCTbI0 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%n6a c Tybycom (byHseHa) no TOCT 25336-82, Bmectumocteto  250—
500 cm”;

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

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

— CTakaHuyukn ans B3ewwmBaHus (Orokebl) no NOCT 25336-82, Tnna 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 xnopkanbumnesas no NOCT 25336-82, Tuna TX-T;

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

— nanoyka CTEeKNsHHas;

— TpyOka pesnHoBas gnnHon 20—-25 CM, CO CTEKNSAHHbIM HaKOHEYHWKOM
annHon 10 cwm;

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

— wkad cywnnbHbIn 0bwenabopaToOpHOro Ha3Ha4YeHUs;

— anekTponnutka no [OCT 14919-83, cC 3akpblToOn cnupanbo W
perynmpyemon MOLHOCTbIO HarpeBa.

MpumedyaHue - [lonyckaeTca ncnonb3oBaHne Opyrux TUNOB CPEACTB U3MEPEHUN,
nocyabl W BCnoMoratenbHoro o6opyaoBaHUSA, B TOM 4uCEe WMMOPTHbIX, WUMEKLLMX
aHanorn4yHble NnNu nyywme MeTporornyeckne XxapakTepucTuku.

4.2pn BbINONTHEHUN W3MEPEHUN NPUMEHSIOT Ccrefylume peakTuBbl U
Martepuansl:

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

— Kanunu OBYXPOMOBOKMUCIIbIA, CTaHZapT-TUTp no TY 6-09-2540-72 ¢
MOJISIPHOM KOHLIEHTpaumMen KonndecTtsa BelwlecTBa akBmBaneHTa 0,1 Monb/om®
UK Kanuin OBYXPOMOBOKUCHBIV (anxpomat kanus) no FOCT 4220-75, x.u.;

— nopg kpuctannuyeckut no NOCT 4159-79, u.;

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

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

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

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

— HaTpuUM CEPHOBATUCTOKUCHbIN, CTaHOAPT-TUTP no TY 2642-001-
07500602-97, c¢ MonspHoM KoHueHTpauunen 0,1 monb/ om®  vnu 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 anctunnupoaHHas no NOCT 6709-72;

— Bymara nHgukatopHasa ceuHuoBasi no TY 6-09-5593-98 mnnu ceuHey, (1)
yKcycHokuncnbin 3-BogHbint no NOCT 1027-67, 4.4.a. N yKCycHasl KAcnoTa no
OCT 61-75, x.4. negsaHas;

— (punbTpbl  006e330neHHble o TY 6-09-1678-86, «benas neHta» wu
«CUHSAA NeHTay.

MpwunmwmedyuaHwn e — [lonyckaerca UCNONMb30BaHWE pPeakTUBOB WM MaTepuarnos,
N3roTOBSIEHHbIX MO OPYroN HOPMATUBHOW U TEXHUYECKOW [OOKYMeHTauuu, B TOM 4ucne
UMMOPTHbIX, C KBanudukaumen He HUXe ykasaHHOM B 4.2.

5.MeToa namepeHun

MeToa ocHOBaH Ha OKUCIIEHMM CEpPOBOAOPOAA U ero accouuaTtoB B KUCMNOW
cpeoe wnogoMm, B3ATbIM B M3ObITOMHOM KonmyectBe. KonnyecTtBo WMoaa,
N3pacxogoBaHHOIO Ha OKUCIIEHME CcepoBOoaOpOaa, onpedensarT Mo pasHOCTU
nyTem obpaTHOro TMTPOBAHUS OCTaBLUErocs noda pacTBOpoM Tuocynbdara [2].

6. TpeboBaHuA 6e30NacHOCTU, OXPaHbl OKpYXKaroLien cpeabl

6.1 pn BbLINONTHEHMN U3MEPEHUIN cepoBoaopoda B npobax MOPCKUX BOA
cobntogatoT TpeboBaHMa 6e30MacHOCTU, YCTAHOBMIEHHbIE B HaUMOHArbHbIX
cTaHgapTax u B npasunax [3].

6.2l0 cTeneHM BO3OENCTBMS HA OpraHU3M BpeOHble BELLECTBAa,
ncrnonb3yemMble Mpu BbIMNOSTHEHUN U3MEPEHUN, OTHOCATCHA K 2 U 3-My Kraccam
onacHocTtn no FOCT 12.1.007.

6.3 MaccoBas KOHUEHTpauusi BpedHbIX BELLECTB B BO3ayxe paboyen 30HbI
He  [JOfMKHO  MNpeBbllaTb  YCTAHOBSIEHHbIX  NpedenbHO  AO0NYCTUMbIX
KOHUeHTpauun B cootBeTcTBumM ¢ TOCT 12.1.005.

6.4 Npun paboTe C KUCOTOU N TMOPOOKUCAMU PYKU OOSMKHbI ObITh 3aLlMLLEHbI
pPe3NHOBbLIMM NepyaTkamMmu, rnasa — 3alnTHbIMU OYKaMMW.

6.50TpaboTtaHHble pacTBOpbl KUCMOT W rMAPOOKMUCEN CNMBaKOT B
KaHanusaumo rnocne HenTpanmsauuu.

7.TpeboBaHuA K KBanudmnkaumm onepaTopos

K BbINOMHEHMIO U3MeEPeHUn ©n obpaboTke UX pesynbTaToB OOMyCKarTCs
nmua co cpegHMM npodeccruoHanbHbiM 06pa3oBaHNeEM, OCBOMBLUNE METOAUKY,
CO CTaxeM paboTbl B nlabopaTopum He MeHee 6 Mec.
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8.YcnoBusa BbINOMTHEHUA U3MEPEHUN

[Mpn BbINONHEHUN U3MEPEHU B nabopaTtopun AOSMKHbI BbiTb COBNIOAEHDI
cnefytouime ycrioBusi:

- Temnepartypa Bo3gyxa (22+5) °C;

- aTMocepHoe gasneHue ot 84,0 0o106,7 klMa (ot 630 oo 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 nNpoob

Ot6bop npob6 npoumsBogsatr B cooTtBetctBMM ¢ [OCT 17.1.5.05,
NOCT 17.1.3.08 n TOCT P 51592. O6opygosaHne ana otbopa [OIMKHO
cooTtBeTcTBOoBaThb [OCT 17.1.5.04 nTOCT P 51592.

Mepen otbopom npobbl M panbHenwen ee obpaboTkon Heobxoaumo
ybeouteCca B Hanuuun ceposogopoda B uccriegyemon npobe nytem
Ka4yeCTBEHHOW peakumn Ha cepoBOJOPOL.

KayecTBeHHass peakuuMss Ha CcepoBOAOPOA MNPOU3BOAUTCA Cpady rocre
nogbema bartometpa. [Ana atoro B Konby, 3anonHeHHyto Ha 3/4 nccnenyemon
BOOOW, MexXay npobkon U ropnoBMHOM 3aXXMMAOT MOSTOCKY CBUHLOBOM,
WHOMKATOPHOW BymarnM, CMOYEHHOW AUCTUNMPOBaAHHOW BOAOW. [loTeMHeHue
Bymaru ykasblBaeT Ha npucyTcTemMe cBobo4HOro cepoBoaopoaa.

MpumedyaHwune — [pn OTCYTCTBMM CBMHLIOBON MHAWKATOPHOW Oymarn nornocky
dunbTpoBanbHoM Bymarn «benas neHta» cmaudmBaloT 3 % pPacTBOPOM YKCYCHOKMCIOro
CBVHLA U UCMONb3YIOT AN Ka4eCTBEHHOW peakLuumu Ha cepoBoaopos.

[Mpwn cbmnkcaunm Hannmuma cepoBoaopoaa, Kak MOXXHO DbICTpee NpuUcTynaroT K
oTbopy npobobl.

[Mpobbl ona onpegeneHus cepoBogopona oTompatroT nocne B3aTusa npob
ans onpegeneHna cogepxaHua kucnopoga. OTOupaloT He MeHee [ByX
pabounx Npod M oaHYy KOHTPOSNbHYK MNpolby. [Ana otbopa npobbl pe3nHOBYHO
Tpybky anvHon 20-25 CM CO CTEeKMNAHHbIM HaKOHEeYHWKOM anuHon 10 cm
HageBalT Ha KpaH 6aTomeTpa M NpPoMbIBalOT MOPCKOW Bodown. pu nepenvee
n3 gpyroro npobooTbopHMKa MNOMb3yHTCs CUGpOHOM (pe3nHoBOM Tpybkonm cC
ABYMS CTEKNAHHLIMW HAKOHEYHUKAMM), MOrPYKEHHbIM MNPUMEPHO OO0 NOSOBUHbI
BbICOTbI BOAHOro cTonta npobooTbopHUKa.

[ns ot6opa npobbl B NpeaBapuUTenbHO NOATOTOBIIEHHY B COOTBETCTBUN
c 10.4 wmepHylo Kkonby BMeCTUMOCTblo 250 CM° oOnycKalT CTEeKMNSHHbIN
HaKoOHeYHUK A0 [AHa Konbbl. 1o mepe 3anonHeHust konbbl Bogon TPYyOKY
nocteneHHo nogHumatrT. Konby 3anonHawT OO0 MeTKu. [locrne 3anonHeHus,
Konby 3akpbiBaloT npobkon. XXnakocTb B Konbe [OMMKHA COXPaHUTb XENTbIn
uBeT wnoga; nosiHoe obecuBeymMBaHUE XWUAOKOCTU MO 3anoSfIHEHUU KOnObl

5
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yKasblBaeT Ha HeJoCTaToO4YHOEe KONMYECTBO 1oaa, B3ATOro Anga onpeaeneHuns. B
3TOM crnyyae npoba formkHa ObiTb B3ATa MOBTOPHO C 60MbLUMM KOSIMYECTBOM
pacTBopa 1noga B npobe.

MpumeyaHwune—[Onanpob Bog YepHoro mopsi oTobpaHHbIX ¢ rnyduH 6onee 1000 m
npubasnsitoT 15 wunu 20 cm® pacTBopa Moga B MOAWCTOM Kanuu. B atom cnydae npu
onpeneneHn CooTHoLeHns «m» no 10.3 mcnonb3yloT cooTBeTcTBEHHO 15 unn 20 om®
NOOUCTOro Kasnusi.

OT1bupatoT He MeHee aByX paboumx npob.

MpumeyaHwue - lNpu NnnaHnpoBaHMM NPoBeAEHNA BHYTpMIabopaTopHOro KOHTPONS,
HeobxoaMMo oToBpaThb AOMNOMHUTENBHO HE MEeHee ABYX KOHTPOSbHbIX Npo6.

OnpepgeneHne cepoBogopoaa NPOBOAAT B TEYEHME 4aca nocne B3ATUS
Npo6bl.

10. NMoaroToBKa K BbIMNOSIHEHUIO U3MEPEeHUN

10.1MpurotoBneHne pacTBOPOB U peaKkTMBOB
10.1.1 PacTtBOp MOgUCTOro Kanus

MoamcTbin Kanui npeasapuTeribHo He0BX0AMMO O4YUCTUTL OT CBOBOAHOIO
nopa, 4ns Yero ero NPOMbIBAOT OXMaXXAeHHbIM 3TUNOBbLIM CMIMPTOM Ha BOPOHKE
broxHepa npun nepemelBaHNN CTEKMSHHOW MNasioMKoM OO0 MNOSIBSIEHUSA MOYTU
BbecuBeTHON NopUMX MPOMBIBHOIO cnupTa. [MpoMbITyI0 COfb cywaT B TEMHOTE
Mexay nuctamm punbTpoBarnbHOM BymMarn B Te4eHME CYTOK U XPaHAT B XOPOLLO
3aKpbITbiX GaHKax U3 TEMHOro cTekna. 3atemM roToBAT pacTBOP CONU nyTem
pacTtBopeHusi 40 r ogucTtoro kanus B 50 cm® AucTURNMpoOBaHHON BOAbl B
cTakaHe BMecTUMocTbo 100 cm®,

10.1.2 PactBOp Moaa B MIOAUCTOM KariMm C MOJIIPHON KOHLeHTpauuewn
0,02 monb/am®

B pactBop nogmuctoro kanua, nonydvyeHHoin no 10.1.1, gobasnsaot 2,54 r
Kpuctannudeckoro noga. [llocne pacTBOpeHUA KpucTansioB wmoga, pactBop
KOJSIMYECTBEHHO NEPEHOCAT B MepHyto kondy BmectumocTtbs 1000 cm® 1 goBoaaT
AUCTUNNTMPOBAHHOM BOAOM OO METKMN.

PactBop noga XpaHAT B CKNSHKE OpaHXeBOro CTeKra WIM OKI1eeHHOM
yepHon cpoTorpacpudeckon OymaronM, C XOpOoLWO MNPUTEPTON MNPOOKON.
[MpUMeEHEHME CKNSAHOK C PE3UHOBLIMU NPOBKaMK ANa XpaHeHust pacTBopa noaa
He JonyckaeTcs.
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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 N 3 T YKCYCHOKUCIIOrO CBUHLLA.

10.1.4 PactBop Kpaxmana, 0,5 %-HbIu

[ns npurotoBneHus pacteopa kpaxmana 0,5 r kpaxmana B30anTbiBaloT C
15-20 cM® aucTUnNnMpoBaHHONM Boabl. CyCreH3Mo MOCTENEHHO MPUIMBAIOT K
80-85 cm® KNNALWeENn AUCTUNIMPOBAHHOW BOAbI N KUNATAT ewwe 2—3 MuH. [locne
oxnaxgeHusi KoHcepBupyloT fobaBneHnem 2—-3 kanenb xsiopodopma. Pacteop
XPaHAT B XONOAUNbHUKE N NCMNOSb3YOT 40 NOMYTHEHUS.

10.1.5 PacTtBop Kanus ABYXPOMOBOKUCIIOro c MONSAPHOW
KOHUeHTpauuen 0,02 mMornb/amM® KonuyecTBa BellecTBa 3KBUBasIeHTa

[Mpn wucnonb3oBaHUM CTaHAApPT-TUTPa Kanvs OBYXPOMOBOKMCIIOIO €ero
PacTBOPSAIOT B AUCTUNNMPOBAHHOW Bode B MepHoW Konbe BmecTtumocTbio 500
cM®, 3aTeM nuUNeTKoW C OOHOW MeTkol oT6upatT 50 cm® monyyYeHHOro
pacTBopa, NEepeHOCAT B MepHyl konby BmecTuMocTbio 500 cm® u gosooaT
obbemM OUCTUNNMPOBAHHOM BOOOM OO METKM.

[Ona npurotoBneHns pacTteopa n3 Haseckn 0,4904 r «kanua
asyxpomoBokucnoro (K.Cr,O;), npeaBaputesibHO BbICYLLEHHOIO B CYLUMIIbBHOM
wkady npu 105 C B TeyeHne 1-2 4, NEPEHOCHAT KONMMYECTBEHHO B MEPHYIO
konby BMecTUMOCTblo 500 cm®, pacTBOpsIOT B AUCTUMIMPOBAHHOW BoZEe W
A0BOOAT 06beM pacTBopa 40 METKM Ha konbe. XpaHAT B CKNSIHKE C NpUTepTou
npobkon B TEMHOM MecTe He 6onee 6 Mec.

10.1.6 PactBoOp consaHoun Kucnotbl 1:1

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

10.1.7 HaBecku 6ukapboHaTa HaTpuA
HaBeckn roTtoBaT 3abnaroBpemeHHO B3BewwmBaHmem 0,2 r conn Ha

TeXHU4ecknx Becax. HaBeckn GukapboHaTa HaTpus XpaHAT B KOHBEPTUKAX U3
KanbKw.
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10.1.8 PactBOp HaTpus CepHOBATUCTOKMCNOro (HaTpuAa Tnocynbcara)
C MonsipHOM KoHueHTpauuen 0,02 monb/am® KonuuecTBa BelecTBa
3KBUBaneHTa

[Mpn wncnonb3oBaHUM CTaHOAPT-TUTPA HaATPUS CEPHOBATUCTOKUCIIOrO ero
pacTBOPAOT B AUCTUNNMpoBaHHOM Boae cBoboaHon ot CO, B MepHOW Konbe
BMecTMMOocCTblo 500 cm®, 3aTem oT6upatoT 50 cM® nmomnyyeHHOro pacTeopa,
NnepeHocsiT B MepHytlo konby BmecTumocTbio 500 cm® u goBogsiT obbem
AVUCTUNNNPOBAHHOW BOAOM 4O METKM.

Ana  npurotoBneHus  pactBopa M3 HaBeckm 5,0 r  HaTpus
cepHoBatuctokucnoro  (Na,S,0; -5H,O) nepeHocAT B MeEPHY  KONody
BMecTMMocTblo 1000 cm, pacTBOPAKOT B AUCTUNIMPOBAHHOW BOAE
ceBobogHoun ot CO, n goBoaaT o6bem pacTBopa 40 METKMU Ha Konbe.

B KayecTBe KOHCEpBaHTa K MOMyY4eHHOMY pacTBopy AobasnsioT 3 cm®
xnopodoopma. lepen onpeneneHnem nonpaBoYvyHOro KoadpduumeHta pacTesop
BblOEPXKMBAKOT HE MeHee 5 CyTOK. XpaHSAT B CKMAHKE M3 TEMHOro CTekna, C
NIOTHO NpuTepTon nNpPobkon. lNNonpaBoYHbIN KOIPPUUMEHT K KOHLEHTpaumm
pacTBopa Tuocynbdata HaTpus onpenensaiT Mnpu MPUroToBrEHMM HOBOMO
peakTuBa 1 nepen cepuen onpegeneHnn B coorsetctamm ¢ 10.2.

MpwumeuyuaHwne — CsobogHyto oT CO, Boay rotoBAT kunsyeHnem 1,5 am®
AVCTUNNUPOBAHHOMW BOAbl B Konbe BMECTUMOCTbHO 2 ,u,M3 B TedyeHume 4aca. [lepen
NCrnonb30BaHMEM BOAa AOMMKHA OCTbITb B 3TOM e Konbe CHaGXeHHOW XnopKanbuueBown
TPyOKOM  3anofiHEHHOW TMOPOOKUCBbID  Kanua  wunu  Hatpus.  Wcnonb3yloT B [€Hb
NPUroTOBNEHNUA.

10.1.9 PactBOp cepHoun Kucnotbl 1:4

Ons ero npurotoBneHnss 100 cM® KOHLEHTPUPOBAHHOW CEPHOW KUCMOTbI
cmewwmBatoT ¢ 400 cm® AVUCTUNINPOBAHHON BOABbI.

10.20npeneneHne nonpaBoYyHOro kKoadhduumeHTa K KOHUEHTpauuu
pacTBOpa HaTpusa cepHoBaTUCTOKUCIIOro (TuocyrnbcaTta HaTpus)

B koHuyeckylo konby BMecTuMocTbio 250 cm® BHocaT 80-90 cm®
oMCTUNNUpoBaHHo! Bogbl, 10 cm® pacTBopa kanusi [OBYXPOMOBOKWCIIOIO
KOHUeHTpaumen 0,02 mMonb/am®, pobasnsioT 11 cyxoro noguctoro kanusa (Kl) n
10 cm® pacTBOpa CepHON KUCMOTLI. PacTBop nepemelLnBaloT, BblaepXuUBalOT 5
MMUH B TEMHOM MeCTe W TUTPYT pPacTBOPOM TUOCynbaTta HaTpusa [0
nosieneHnst cnabo-x&nToit okpacku. 3atem pobaensitoT 1 cM® pacTBopa
Kpaxmana u npoaosrnkalT TUTPOBaHME [0 MCYE3HOBEHUSI CUHEW OKpacKMw.
[TOBTOPSAKOT TUTPOBAHWE U, E€CNN pacxoxgeHne mexay obbemamn TUTpaHTa He
6onee 0,05 cM?, 3a pesynbTaT NMPUHUMAKOT X CpeHee 3Ha4YeHue.

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

8
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[MonpaBoyHbIN KO3 PUUMEHT K K KOHUEHTpauuu TuocynbdaTta HaTpus
onpegenatT nNo goopmyrne

K=V, IV, (1)

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

V, — 0bbem pacTBopa Tuocynbgarta HaTpus, nowleawmin Ha TUTpoBaHue,

cm®

10.3 OnpepeneHne COOTHOLUEHUSI «Mm» MeXAy pacTBopaMu wnoga u
HaTpMA CepHOBATUCTOKUCIIOro (Tuocynbdarta HaTpus)

Konby ona onpegeneHns noarotasnusaloT B cootBeTcTBuM ¢ 10.4. lMNocne
3anofiHeHnsa Konbbl YriekncnoTon NUMNeTKkonm C OAHOM METKOW OTMEepuBalT B
konby 10 cm® pacTBopa oaa B MOAUCTOM Kanuu 1 cpasy Xe, U3 NpoMbIBasku
HOCWUK KOTOPOW onywieH 00 AHa KONObl, 3anonHAKT UCTUNNIMPOBAHHOM BOOOM
no mMeTkn. Konby 3akpbiBalOT M nepemMelunBaloT pacTBop NepeBepTbiBaHUEM
KOnoObl.

CoaepxuMoe nepenvBaioT B KOHUYECKYIO KONBy BMECTUMOCTbIO 250 cm® 1
TUTPYIOT pPacTBOPOM TUOCynb(aTa HaTpus OO0 NosABNEeHUa cnabo-Xentomn
okpacku. 3aTem po6aBnstoT 1 cm® pacTBopa kpaxmana M npomomKatoT
TUTPOBaHME OO NCYE3HOBEHUS CMHEW OKpacku. HacTbio TUTpyemoro pacrtesopa
ononacknearT MEPHYHO KONBy M CHOBa CNMBAKOT B TUTPOBarnbHYO Konby. BHOBL
NOCUHEBLUMIA pacTBOpP OOTUTPOBLIBAKOT MO Kanne. 3a pesdynbTart MNpUHMMatoT
oTcyeT nNo wkane OwpeTkn. Bcé onpegeneHne MOBTOPST ABaXabl.
CooTHOWeHNe «m» Mexdy pacTBOpoOM Woga U Tuocynbdarta HaTpud
onpenensiT Kak cpegHee apumMeTndeckoe Wu3 OBYX pes3ynbTaToB, €Cnu
pacxoxneHue mexay HuMmn He npesbiwaeT 0,05 oM.

10.4MoaroTtoBKa Konb ans oréopa npobd BoAbI

B uuCTylo, CNONOCHYTY0O AUCTUNIMPOBAHHOW BOAOW MEPHYK Komnby
BMecTUMOocCTbio 250 cm® fobaBnsoT 2 cM® pacTBopa COnsiHOM KucrnoTbl (1:1),
3atem BcbinatoT 0,2 r GukapboHaTa HaTpus. [pu pacTBOpeHMn HaBeckn Konbda
HaMNoOJSTHAETCA YIrNeKNCNoTON, BblAenMBLLENCA NpU pasnoxeHun GukapboHaTa
HaTpPUS CONsIHOM KNCNOTOWN. Nocne 3anonHeHus konb yrnekncnoTon NMNneTkom ¢
OOHOI MeTKoW OTMepuBaloT B Kaxaytlo konby 10 cm® pactBopa iopa B
noguctom kanuu. Konbbl 3akpbiBalOT nNpodbkamn A0 HaMoOSIHEHUS 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, nepenvBaloT B
KOHMYECKYI0 KONby M TUTPYIOT pacTBOPOM TMOCYyNbdaTa HaTpusi 4O NOSIBMEHUS
cnabo-xenTon okpacku. 3aTem pgobaenstoT 1 cm® pacTBopa Kpaxmana u
NPOAOIKAT TUTPOBAHNE OO NCHE3HOBEHUSI CUHEWN OKPACKM.

Bo usbexaHune Bu3yanbHbIX OWMBOK Kpaxman crnenyet nobasnaTtb npwu
OTYETIIMBOM XENTOM LiBETE TUTPYEMOW XMUAKOCTU. B NnpoTnBHOM cnyyae npoba
MOXET ObITb NIerko nepeTuTpoBaHa.

[MoBTOPAIOT onpeaeneHne co BTopon padoyen npobon.

12. BbluucneHue pe3ynbLTaTtoB U3MepeHUn

12.1CopepxaHue ceposogopoga V,, cM*/am®, BbluMcnsiioT no popmyne

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

roe 17 — akBMBanNeHTHasi Mmacca cepoBoopoAaa;

m — COOTHOLLEHMWe, HaigeHHoe no 10.3, cv®;

n — obbem pacTBopa TuocynbdaTta HaTpus, 3aTpadYeHHbIn Ha TUTpPOBaHWe
npobbl, cm>;

0,02 — MonsipHast KOHLEHTPaUWst ThocynbdaTa HaTpusi, MOb/AMS;

K — nonpaBo4HbIN KO3IUUMEHT K KOHUEHTpauum Tuocyrbdarta HaTtpus,
HanvaeHHbIn B cooTBeTCcTBUM € 10.2;

V — 06beM konbbl, cM>;

a — obbem, gobaBneHHbIX B KONy peakTMBOB (pacTtBopa Moga, CONsiHOM
KUCIOTbI), CM°;

1,56393 — macca 1 cm® cepoBogopoaga npu 0 °C u ganeHun 1 artm.

(CoCTOsIHME ngearnbHOro rasa).

12.23a pesynbtat V., npuHUmMaloT cpegHee apudmeTnyeckoe M3 ABYX

napannenbHbIX N3MepeHMn oObEMHOW KOHLEHTpauuuM cepoBogopoda, ecnu
pacxoxgeHne Mexagy HUMMW He npeBblllaeT npegena MNOBTOPAEMOCTU I,
KOTOPbIN BbIMUCAAOT No doopmMmyne

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

Ecnn pacxoxaoeHne npeBblillaeT npenen MoBTOPSEMOCTU, BbIMOMHSAIOT
TUTPOBAHMWE KOHTPOMNbHOW Mpo6bl. [py NOBTOPHOM pacxXoXaeHuU pesyrnbTaThbl
aHanusa OpakylTcs, a B nabopaTopuu MNPOBOAUTCH BbIICHEHME MPUYNH,
NPMBOASALLMX K HEYAOBNETBOPUTENbHLIM pe3yrnbTaTam.

10
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12.3Pe3ynbTatbl n3amMepeHun obbeMHOW KOHUEHTpauuMm cepoBogopoaa B
AOKYMeHTax, npegycmMaTpuBaloLLMX UX UCNOSb30BaHWe, NpeCTaBnAaloT B BUAE

7x+ A, cm’/om® (P = 0,95), (4)

roe A — xapakTepucTuka MOrpeLlHoCT U3MepeHus onst gaHHou ob6beMHoM
KOHLieHTpaLmn cepoBogopoaa (no Tabnuue 1), cm®/am°.

MpunumedyaHne— B cnyyae, ecnn pesynbtaTt U3aMepeHnn o6LEMHOM
KOHLEeHTpaunn cepoBogopoda HWXKe rpaHuubl Onanas3oHa W3MepeHun, B
pesynbTaTe U3MepeHuii ykasbiBatoT «<MeHee 2,0 cm/am°».

UncneHHble 3Ha4YeHWss pesynbTata U3MEepeHust [OOMKHbl OKaHUYMBaTbLCS
LMdpoN TOro Xe paspsaa, YTO U 3HaUYEHUS XapaKTEPUCTUKM NMOrPELLIHOCTH.

13. KoHTpornb KayecTBa pe3ynsTaToB U3MEepPeHUn

13.100wme nonoxeHus

13.1.1 KoHTposib kayecTBa pe3ynbTaToB U3MEPEHUN NpeayCcMaTpmBaET:
onepaTtmBHbIA KOHTPOSb Npoueaypbl BbINONHEHUS] NU3MEPEHNI (HA OCHOBE
OLIEHKM MNOBTOPSIEMOCTU MNpWU peanu3aumm OoTAENbHO B3ATON KOHTPONbHOW
npoueaypbl);
KOHTPONb CTabUnbHOCTU pe3ynbTaToB M3MEpPEeHU (Ha OCHOBE KOHTPONS
CTabunNbHOCTU cpeaHeEKBaapPaTUYECKOro OTKITOHEHUSI MOBTOPSIEMOCTN).
[nanasoH  M3MEpPEeHun, 3HadYeHuUss NpedesioB  MOBTOPSIEMOCTU U
BOCMPON3BOANMOCTM NpuBeAEHbI B Tabnuue 2.

Tabnwuuya?2-[dnanasoH nsmepeHuin, 3Ha4eHna npeaenos
NOBTOPSIEMOCTMU 1 BOCMPON3BOANUMOCTU MPU JOBEPUTENBHON BEPOATHOCTU
P=0,95

11
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[nana3oH Mpenen Mpegen Bocnpon3BoaUMOCTU
n3mepeHuns NOBTOPSIEMOCTU (3Ha4yeHne gonyckaemoro
obbemMHoMn (ons oByx pacxoXneHns mexay AByMs
KOHLEHTpaummn pe3ynbTaToB pesynbTatamm N3amMepeHun,
cepoBoaopoaa, napannenbHbIX NOSTy4YEHHbIMU B Pa3HbIX
onpeneneHumn) nadoparopusax, npu
BeposTHoCTM 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 Tllepuoan4HOCTb onepaTtuBHOIO KOHTpons NCNONHUTENEM
npoueaypbl BbINOSTHEHUA W3MEPEHUW, a TaKkke peanusyemble npoueaypbl
KOHTPOIS cTabunbHoCTH pe3ynbTaToB BbIMOSHAEMbIX N3MepeHnn
pernameHTupytoTca B PykoBoacTBe No KayecTtBy nabopatopum (Mnu Opyrom
AOKYMEHTE CUCTEMBbI Ka4yecTBa, pernaMmeHTUpyrLLeEM npouenypsl
BHYyTpunnabopaTtopHOro KOHTpons) ¢ yuetom TpedosaHun PMI™ 76 n otpacnesbiX
AOKYMEHTOB.

13.2KoHTponb noBTOPAEMOCTHU

KoHTpOonb NOBTOPSIEMOCTU MPOBOAAT UCNONb3ysa paboyme W KOHTPOSbHbIE
Npo6bl.

KauecTBO KOHTPONbHOM Npoueaypbl NPU3HaKOT YA0BNETBOPUTESBbHbBIM, €CIN
BbIMOSHAETCS yCroBue

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

roe Ve, Vi — pesynbTatbl M3MEPEHUNn OBBLEMHOM  KOHUEeHTpauuu
cepoBogopoaa B paboyelt u KOHTPOIbHOI Npobax, cm*/Am>;

r — npeaen NoBTOPSIieMOCTY B COOTBETCTBUM C Tabnuueit 2, cm®/am°.

[Mpn HeBbINONHEHUM Yycnosusa (5) npouenypy W3MepeHUs MOBTOPSIHOT,
MCMONb3yd BTOPYK KOHTPOSIbHYO Npoby. [lpn MNOBTOPHOM HEBLINOSHEHUN
ycnosusi (5) BbISICHAOT NPUYKMHBI, MPUBOASAWME K HeyOoBreTBOPUTESIbHbIM
pesynbTatam, N YCTpaHsAT ux B cootseTcTBumn ¢ PMI 76.
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KntoyeBble crnoBa: Boga Mopckasi, oObeMHasi KOHUEeHTpauus, cepoBoaopos,
MeToauKa WN3MepeHnn, NoOOMETPUYECKUN METOL.
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Homep
name-
HeHus

Homep cTpaHuubl
N3MEHEH- |3aMeHeH-| HOBOW | aHHynu-
HOWN HOM pOBaHHOM

Homep
AOKyMeHTa
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Moanucek

JaTta
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HUA
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