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BeeneHue

[lponiseneHne KOHUEHTpauun BOAOPOAHBLIX W TMOPOKCUMNbHLIX WOHOB B
XVMUYECKW YUCTON BOAE SIBNRETCH NOCTOSHHOM BEnuuuHow, pasron 107% npw

Temnepartype 25 °C. OHO OCTaeTCs HEeM3MEHHbLIM U B NPUCYTCTBUW BELLECTB,
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..... nopeas NMbHBLIX OHOB.
KOHUEHTPaLUMh BOAOPOAHBIX W MAPOKCUNBLHLIX MOHOB paBHbie 107 Monb/am®
COOTBETCTBYIOT HEWTPpanbHOMY COCTOAHMIO pactBopa. B Kucnsix pacreopax
[H*]> 107 monb/am?, a B wenounsix [H] < 107 monb/am®.

[na ypnobctBa BbipaxeHnsa KOHUEHTpauuy BOAOPOLHLIX MOHOB B BOAe
MCNONLIYIOT BENUYUHY, NPeACTaBnNALWYI0 CODoN B3ATLIN C OBPATHLIM 3HAKOM
OECATUYHLIA  norapudOM  UX  KOHUEeHTpauuu. ITa BenuyuHa HasbiBaeTcs
«BOAOPOAHLIM NoKasaTtenem» n o6osHauaetca «pH» (pH = - Ig[H™). B xucnuix
pacteopax pH < 7, a B Leno4Hbix pH > 7.

Benuunna pH asnseTca oaHumM 13 BaXHEeNwnX noxasaTtenen Kavuecisa soA
N XapakTepusyeT COCTOSHWEe KWUCNOTHO-OCHOBHOrQ pasHoBecuss sopbi. OT
BenuunHbl pH 3aBUCUT pasBuUTUE K KU3HEOERTEeNbHOCTb BOAHOW HMOTHI,
dopMbl MUrpaunM pasnuyHbiX 3NEMEHTOB, arpeccusHoe Aencrsue BoAbl Ha
BMeWl aLine nopoasl, Metannsl, 5eToH.

3HayeHne pH ™Mopckow BOAbI 3aBUCUT OT ee CONeBOr0 COoCcTaBsa,
COAEPXKaHUA PACTBOPEHHbIX ra308 U opraHuyeckux coepunHeHun. 3Havenne pH
perynupyercst yrinekucrnoTHoO-kapboHaTHON CcucTemoit, KoTopas aBnseTcs
Hanbonee cufibHbiM BydepomMm MOPCKUX BOA U USMEHAETCS B OTKPbLITOM MOpE B
CDAaBHUTENLHO Y3koM pAuvanasone /7,7 — 8,6. QaHako paxe Hedbonslume
U3MeHeHusa pH UMelT rpoMagHoe 3HavYeHne Ang NPoLeccos, NPOUCXOANLLINX B
TONLLE MOPCKOU BOADI.

Benuuuna pH Mopckux BO4, NOABEPKEHHbLIX MHTEHCUBHOMY 3arpasHEeHuIo
CTOUHbLIMWM BOJAMU UNTN B 30HE CMELlUeHWs ¢ MNpecHbIMU BOAAMU, MOXET

N3IMEeHATLCS B Donee Wupokux npenenax.

I\
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PYKOBOAOAWWMWN OOKYMEHT

BOOOPOAHbIV NOKA3ATENb MOPCKUX BOA

MeToauka namepeHUM NOTEHUNOMETPUHECKUM METOAOM

Nata sBeneHua — 2011-07-01
1 Obnacrb npuMeHeHUs

1.1Hacroswun pykoBoaALLNA AOKYMEHT YyCTaHaBnuBaeT MEeToANKY
naMepeHun (ganee — MeToauka) BOAOPOAHONO NokKasartensa B gnanaicHe ot 4,1
oo 92 en. pH B8 npobax MOPCKMX BOOA W BOA MOPCKUX YCTbEB pex
NOTEHLUOMETPUYECKUM METOAOM.

1 2Hacroawun PYKOBOAALLNNA OOKYMEHT npefHa3Haven ans
UCNONbL30BaHua B nabopatopusx, ocywecTBnawouwmnx Habnwaedna 3a

coctToaHuem y darpAasHeHneM MOPCKUX BOA.
2 HopMmaTuBHbLIE CCLINKK

B HactosiwemM pykoBoAsEM [OKYMEHTE WCNOMNb30BaHbl CChINKU  HAE
criegyrowme HopMaTUBHbIE 4OKYMEHThI:

[OCT 12.1.005-88 CCBT. Obwume caHuTapro—rUrneHmnveckue TpeboBaHus
K BO3yXy paboyen 30Hbl

FOCT 12.1.007-76 CCBT. BpegHbie sewectsa. Knaccndukayms n obuwme
TpebosaHna 6e3onacHOCTY;

[OCT 17.1.3.08-82 Oxpana npupoabl. [vapocdepa. lNpasuna KoHTpoOns
KayecTBa MOPCKUX BOA

FOCT 17.1.56.04-81 [llpubopsl n ycrtponcresa ana orbopa, nepsBUYHOMN
obpaboTku u xpaHeHus npob npupoaHsIx Bod. Obuwmne TexHn4eckue ycnosus

FOCT 17.1.5.05-85 Obwue tpebosanuns K oT60opy nNpod noBepxHOCTHLIX W

MOPCKUX Bo4, Nbaa v arMochepHbIX OCaaKoB
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FOCT P 51592-2000 Bopa. Obuine tpeboranus k otbopy npob

PMIT 61-2003 [CW. [Moka3atenn  TOYHOCTH, NPaBUibHOCTY,
NPEUN3NOHHOCTN METOAWK KONUYEeCTBEHHOro XMMUYECcKoro aHanusa. Metoabt

OLLEHKW

PMI" 76-2004 TCW. BHyTpeHHUN KOHTDOMb KAuyecTBa DPe3ynLTATOR

- T T i ) R I r "

KONMN4YeCTBEeHHOIo XnMmm4eCKoro dHanmnid

1 PMMEedHaHWNE — CCbinkKn Ha ocTanbHble CTandapTel U TEXHUYECKUE AOKYMEHTHI

npueeaeHsl B pasanene 4.

3 TpeboBaHUA K NOoKazaTensiM TOYHOCTU U3MEepPeHUN

[lpn  cobnwaeHun BCeX pernameHTUpyemMbiX MeTOAUKON  YCRnoBuw
npoBeaeHus MU3MEPEHUN,  XapakTepucTuku  NOrpewHocTn  pesynbtara
namepeHt ¢ BepoaTHOCTRID 0,95 He A[omKHbI ApeBbIlaTh  3HaYeHUW,

npmseneHHbIx B Tabnuue 1.

Tabnuyal- [lnanason namepeHuin, XxapakTepucTuki norpewsHocT N ee

COCTaBNAKUINX
[nana3oH uamepeHni [lokazaTtent [ToKasaTens [Noka3aTteno
BOLOPOAHOro NOBTOPAEMOCTU | BOCNPOM3BOAUMOCTU TOYHOCTHU
nokasarens (cpepHekBanpa- | (cpeaHexksaapaTuve- (rpanuubl
TUYECKoe CKOE OTKNOHEHUe NOrpeLHoCcTH
pH, ea. pH OTKMOHEHNEe BOCNPOU3BOOUMOCTH) npw
NOBTOPSEMOCTH) Or, €4. pH BEDOATHOCTY
o, en. pH P=0,95)
+A, en. pH
Ot 4,10 no 9,20 sxnou, 0,02 0,04 0,08
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4 TpeboBaHMA K cpeacrsamM U3IMepeHUU, BCcnomoratenbHbIM

yCTPOUCTBAaM, peakTupam, matepuanam

4.1Npn BbINONHEHWN WU3MEPEHUN NPUMEHAINT Crefyline cpeacTsa
M3MEepPEHUN U BCNOMOraTesnbHble YCTpoucTea:

— pH-meTp moboro Tuna C yM3MEPUTENbHBIM KN BCNOMOratensHbiM
anekTpogamMn (MNn Cc KOMOMHUPOBEHHLIM JNEKTPOAOM), C NOrPELIHOCTHIO
namepernsa pH, He npessiwtarowen + 0,01 en. pH,

— Becb! nabopatopdble no OCT 53228-2008, BbICOKOro Knacca To4HOCTY,
¢ Haubonbwum npegenom sasewnsaHust 200 r v npegenoM AONyCcKaeMou
norpetHocTy 10 Mr;

—~ BecCbl nabopaTtopHble no 'OCT 53228-2008, cpenHero knacca TOYHOCTM!,
C npenenom sasewinsanng 200 r;

~ konbut mMepHble nNo FOCT 1770-74, He HMKe 2-ro Kracca TOYHOCTM,
BMECTUMOCTLIO 500 cm® — 3 wT., 1000 om’ - 3 wiT.;

— Konba KOHWYeCcKas Mnn NMOCKOLOHHAHA TEPMOCTONKASR no
FOCT 25336-82, BMECTUMOCTBLIO 2 AM®;

~ konba xoHuueckas wunu  nnockogoHHas no TOCT  25336-82,

BMECTUMOCTBIO 1 OM”;

— umMnuHApb! MepHble no TOCT 1770-74, BMectumocTbio 500 cm®:

— cTtakaHbl no MOCT 25336-82, BMecTumocTbio 100 cm® — 6 wT., 400 cm® -
1 wr., 600 cm’ -1 wr.;

— cTakaHumkm ana BaewusaHust (Bwkewl) no FTOCT 25336-82, 1una
CB-19/9;

~ Tpybka xnopkansumerasn no [ OCT 25336-82, tuna TX~1;

- BOpoHka nabdopatopHas no NOCT 25336—-82, anameTpom 7—8 cM;

— akcukatop no TOCT 25336--82, ucnonHeHus 2, ¢ AgMamMeTpoM Kopnyca
190 Mmm:
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~ COCyabl NONMMITUNEHOBLIE ANA XpaHEeHUs pacTBopoB W Npod BoOAb,
BMecTuMocTbio 0,5-1,0 am® u 50-100 cm>;

— NPOMbIBANKA,;

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

— wkadg cywnnbHbin 0bwenabopaTtopHoro HasHa4yeHus;
— anextponsiutka no [OCT 14919-83, ¢ 3akpeiToh cnupanbid W
perynupyemov MowHOCTbIO HarpeBsa,

= TEPMOMETP C yeHon pgenenns 0,2 °C.

MpumeyaHune -~ J[lonyckaeTcs UCNonb3oBaHWe Apyrux TUNOB CpeacTB U3MEPEHUN,
nocyasl ¥ BCnoMoratensHOro obopygoBaHMs, B TOM  YUCHE KMMNOPTHLIX, WMMEIoLWNX

aHanoruuHbie nn nydutine MetTponoarnyeckue XapaKrepucTuku,

4.20pu BLINONHEHUN UIMEPEHUK TMPUMEHSIOT cneayelmMe peakTusbl %
MaTepuans.i.

—- cTaHpapT-TuTpel N0 FOCT 8.135-2004 ans npurotoBnenHna BydepHbix
PacTBOPOB 2 paspsina — pabounx atanoHos pH Unn kanun raneBoKUCbIA NO
TY 6-09-4433-77, y.p.a., xanuv (QOoChOPHOKUCNLIN OAHO3aMELLeHHbli Nno
[OCT 4198-75, 4.g.a., Hatput HOCHOPHOKUCLIA [OBY3aMELLUEeHHbIn o
rOCT  11773-76, 4.n.a., Hatpuy TeTpabopHokucnbin  10-BOAHBIA  NO
[OCT 4199-76, x.4., HaTtpun BpomucTtein no TY 6-09-5331-87, u.;

— Kanuu xnopucteii no FOCT 4234-77, x.\M.;

— kucnoTa congHasa no NOCT 3118-77, u.a.a.:

- kanua rmgpookuck o FOCT 24363-80, x.4. unu HaTPUS MAPOOKUCH NO
FOCT 4328-77, x.\u.;

— Boaa auctunnuposaHHana no NOCT 6709-72;

— (hunbTpoOBansHas dymara.

T pumeuwaHnune — [donyckaercs ncnonb3oBaHue pPeakTuBoB W MaTepunanos,
U3rOTOBNEHHLIX NO APYro HOPMAaTUBHOW U TEeXHWYECKOW QOKYMEHTauuW, B TOM uucne

MMNOPTHLIX, C KBanudukaunen He Huxe yKkasaHHon 8 4.2,
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5 Metoa namepeHun

MeTon onpegenenvs BenuunHol pH nNpob BOALI OCHOBAH Ha M3MeEpeHnn
anekTpoaswxywen cunel (3LC) anekTpooHON CUCTEMBLI (3NEKTPOXMMUNYECKON
AYEUKN), COCTOAWEN U3 UIMEPUTENBHOIO 3MEKTPOAa N ANEeKTpoaa CpaBHEHUS
(N KOMOMHUPOBAHHOIrO 3nexkTpoga) W BOAHOro pacrteopa. B kauectse
N3MepUTEenbHOrO  anNeKkTpoaa  UMCNONb3yeTca  CTeKknsiHHbid - pH-3nexkTpon
CenekTUBHbIM K WOHaM Bogopoada. B KadvectBe a3nektTpoga CpaBHEHUSN
NPUMEHRAETCA XNnopcepedbpsaHbiv 3nekTpoa.

[NoTeHunomeTpudeckoMy onpepenenuto pH He  Mewaetr  oKpacka
ncereayemMoun BoAabl, MyTHOCTL, NPUCYTCTBUE OKUCITUTENEW, BOCCTAHOBUTENEN
N NOBLIWEHHOE coAepXaHue conen ans 3HaveHun coneHoctu meHbwe 35 %e
[1].

Ha senuunny pH ©Oonbuwoe BAMAHWE OKasbiBAeT TeMnepartypa, a Ha
rnybuHax 6onee 1000 m Tawke U ruapocTaTuyeckoe gasneHue.

[lockonbky Temnepatypa #u pasnedue in situ (B ycnosusax otbopa)
OTNNYAKTCA 0T YCNOBUK, NPU KOTOPbIX NPOBOOAT uU3Meperusd pH, HYXHO
y4UTbIBATE MONPaBKM Ha TeMnepatypy W AaBneHue npuBeAeHHble B

npunoxeHnax A u b.
6 TpeboBaHus 6e3onacHOCTU, OXpaHbl OKpyXalolwen cpenbl

6.1Flpyn  BbINONHEHUN  uamepenmit pH  cobniopgawoT  TpebosaHus
De3onacHOCTN YCTaHOBNEHHbLIE B HAaUWOHANbHbIX CTaHaapTax u npasunax [2].

6.2[l0 crenenwn B803AEUCTBUS Ha OpPraHM3M BpeaHble BeLWecTsa,
UCNoNb3ayemsbie NPU BLINONHEHUW U3MEPEHUN, OTHOCATCH K 2 U 4-My Knaccam
onacHoctn no FOCT 12.1.007.

6.3MaccoBasa KoHUeHTpauus BpeflHblX BEelecT8 B Bo3ayxe paboyen 30HbI
HEe  [OOMKHO  NpeBbillaTb  YCTAHOBMNEHHLIX  nNpeaenbHO  AONYCTUMBIX

koHueHTpaumn B cooteeTcTBun ¢ TOCT 12.1.005.
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6.47pn pabote ¢ CONAHON KUCNOTOW PYKK [AOMKHbI ObiTh 3allMLLEHb

PEe3nHOBbLIMU flepyaTkaMu, rnasa — 3anTHbIMN OUKaMN.,
6.50TpadboTanHbie pPacTBOPLI KUCNOT CRAUBAKOT B KaHanusauuw nocne

HenTpanusauun pacTeOpPOM COAbI.
7 TpeboBaHunsa K ksanudunkaunm oneparopon

K BbINOAHEHUIO uaMepeHun n obpaboTke UX pe3ynbTaTtoB AONYCKaTCA
nvua ¢ npogeccuoHansbHbiM 0bpasoBaHUEM, OCBOVBLUNE METOAUKY, CO CTaXem

padboThl B nabopatopun He MeHee 6 mec.
8 TpeboBaHNA K YCNOBUAM U3MepPerRUn

[1pn BbLINONHEHUN N3MepeHuin B nabopaTtopun OOMKHL! BbiTh cobnwaeHsb!
cnenyrne ycnosus:

- TemneparTypa so3yxa (22+5) °C;

- aTmoccepHoe nasneHne ot 84,0 no106,7 xlNa (o1 630 o 800 mm pT. CT.);

- BNAaXXHOCTb Bo3ayxa He bonee 80 % npwu 25 °C;

- Hanpsihxerue B cetun (220110) B;

- YaCcToTa nepeMeHHoro Toka (50x1) My,
9 TpeboBaHuA K OTOOPY M XpaHEHUIO NPOO

Otbop npob npoussoast B cooreerctBumn ¢ [OCT 17.1.3.08,
[OCT 17.1.5.056 n TOCT P 51592. O6opynosanue ansa otbopa npod QoMKHO
cooreeTcTBOBaTL FOCT 17.1.5.04 n TOCT P 51592.

Ona namepenua pH npody soabl U3 rpobooTbopHOro yeTponcTasa oTdonpatoT
HenocpeacTBeHHO nocne oTbopa npobd Ana onpeneneHus pPacTBOPEHHOro
Kucnopoaa u ceposoaopona. lpoby HanusalwT B npeaBapuTeEnbHO ABaXAb
NPOMbITbIE UCCNEegyeMon BOLOU NPOHYMEepOBaHHbIE CTaKaHYUKM U Cpa3sy Xe
onpepenstot pH. Ecnun uamepenne pH Henb3a nposecTn HemeaneHHo, nNpoby
6
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OTBMPAalOT B NONUITUNEHOBLIN COCYA BMECTMMOCTbIO 50-100 cm®, 3anonHas ero

[0 Kpaes, WU repmMeTndHO 3akpbisatoT. [Jo Havana aHann3a npobbl XpaHAaT B

XonoaunnobHuke He donee 2 u.

10 MNoaroroBKa X BLINOAHEHUIO N3MEPEeHUN

10.1 TpurotoBneHne pacTBOPOB U PEaKTUBOB ANA rpasyupoBKn

pH-MmeTpa

10.1.1 OQucrunnupoBaHHas Boaa, cBobonHan ot CO,

CeoboaHyio ot CO, BoAy roToBsT kunsueHvem 1,5 amM® AMCTUNNUMPOBaHHON
BOAbl B KoN6Ge BMECTUMOCTbIO 2 AM® B TeueHue yaca. Nepen “cnonb3osaHeM
BOAA AOMKHA OCTbITb B 3TOW Xe Konbe cHabXeHHOU xnopkanbuneson Tpybkon
3anNONMHEHHON TUAPOOKUCHIO Kanua wnu  HaTpua. Mcnonb3ylor B AOeHb

NPUroTOBNEHNR
10.1.2 HacbliueHHbIN PacTBOP XNOPUCTOrO Kanus

60 r xnopUCToro xanua pactsopsioT B 200 cM® AUCTUNAUPOBAHHOW BOAbI
apn  50-60 °C, oxnaxgalT pacTBOp A0 KOMHATHOW Temnepartypbl W
NEeKaHTUPYOT C ocafka. VcnonbayloT OnA 3anofHeHus BCNOMOraTentHOoro

(xnopcepebpaHHOro) anekTpoaa.

10.1.3 by epHbie pacTBOPbLI N3 CTaHAAPT-TUTPOB (paboune 3TanoHbl pH)

bydepHble pacTsopbl, uMerouime 3nadvenmna pH 4,01; 6,86; 9,18 rotoeaTt B
COOTBETCTBUM C  WHCTPYKUMEW nNO MNPUMEHEHUI0 CTaHaapT-TUTPOB Ha

avctunnvposalHon Boae ceobogHon ot CO,. lMpuBeaeHHble 3HaveHust pH

7
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cnpaseanvebl Npu Temnepatype 25 °C. [Ona apyrux TemnepaTtyp OHM
npuseaeHsbl B Tabnuue A.1 (npunoxenune A).

[lpy oTCcyTCTBUN  CTaHOapT-TuTpos OydepHble pacTBOPL! rOTOBAT B
cootBeTcTBuMn ¢ 10.1.4 - 10.1.6.

10.1.4 Bydepruint pacteop ¢ pH 4,01

B MepHyio konby BMecTMMOCTbIO 500 cM® xonuuecTBeHHO nepeHocsT
65,1055 1 npeasapuTensHo BbicywedHoro npy 110 °C oo NOCTORHHON Maccehl
Kanua GTaneBOKUCNOro, pacTBOPSIOT ¥ A0BOOAT 0bbem A0  MeTku
auctunnuposaHHon sogon ceobogHon ot CO,. MNpu 25 °C aToT pacteop umeet
pH 4,01.

10.1.5 bydepHbit pacTeop ¢ pH 6,86

B MepHylo konby BmecTuMocTbio 500 CM° KOMWYECTBEHHO NEpPEeHOCHT
0,6805 r kanua docgopHOKUCNOro oaHo3ameweHHoro U 0,710 r HaTtpus
hocpopHokMchoro, pacteBopflT B csoboaHon or CO, AUCTUNNMPOBAHHOW
BOAE ¥ AOBOAAT 0DbeM [0 MeTku Ton xe Bogoun. MNpu 25 °C aTtor pacTsop

nmeeT pH 6,86.
10.1.6 bydepHbIN pacTeop ¢ pH 9,18

B mepHyio konby BmecTumocTblo 500 cM® KONWMYECTBEHHO NEPEHOCHT
1,907 r Harpna TtetpabopHokucnoro  10-sogHOro, npenBapuUTEnbHO
BbIAEPKAHHOTO B TEUYEHUE HEeCKONbLKUX CYTOK B 3KcUKaTtope Hap 6pomuaom
HaTpus, pacteopsioT B ceobogHon ot CO, AUCTUNNNPOBaHHOK BOAE 1 AOBOAAT
obbem A0 MeTku Ton Xe soaoWn. MNpn 25 °C aror pacteop umeet pH 9,18.

Bce OydepHble pacTBopbl  XPaHAT B repMeTUuHO  3aKpbITbIX

NONN3ITUNEHOBLIX COCYAax B XOonoaunbHuke He bonee 3 mec.
8
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10.1.7 PacTtBOp CcONAHOW KUCNOThbI MONAPHOWN KOHLEHTpauuewn

0,1 mons/am’

K 500 c¢cm® pguctunnuposanHOM  sodbl npunuBaiT 4.4 cMm

. e A . o . B i

KOHUEHTPWpPOBaHHOW CONAHOW KACIOThbi W NepemMelilBai
V|

)

iy, p——
l.

h‘lii L R [ B o T BN W B I | Ty,
1PV APAdHCHAYE D

3aKPbLITON NOCyAe PacTBOp YCTOUMMB.

10.2 T[loaroroBka npuoopos, U3MepUTenbLHOro 7
BCNOMOraTtenbHOro 3NeKTPoaoB K pabore, rpagynpoBkKa

[foaroTosky pH-MmeTpa, naMeputenbHOro CTeKNAHHOIO U BCNOMOraTenbHoro
anekrponoB K pabote u wvx rpagynpoBKy OCYLLECTBASKKIOT B COOTBETCTBUU C
MHCTPYKUUEN NO aKcnnyaTauun npubopos n nacnopramu Ha INeKTPoab!.

'panyuposky pH-meTtpa HeoOXOAUMO NPOBOAUTL B Hadane u B KOHUE
KaXXOoW Cepumn namepeHuin npu temnepatype npodboel 25 °C. Ecnu rpapyupoBka
NPOBOAUTCA NPU WMHOU Temnepartype, HYXHO y4duTbiBaTb 3HaveHua pH
byhepHbIX pacTBOPOB B COOTBETCTBUM C AaHHLIMU Tabnuubt A.1 (npunoxeHune
A).

11 MNopsAcK BbINONHEHUR N3MepPeHun

11.1N3mepenue pH cnegyet npoBOoAnTL NPW NOCTOAHHOW KOHTPONUPYEMON
TemMnepartype ONM3KOnU K Temneparype rpaayvposku npubopa (no 10.2), ans
yero nNpobbl OCTaBNAIT B TEMHOM MECTE NOKAa TeEMNEePaTypa KaXkaoh U3 HUX He
CTaHEeT NOCTOAHHOMN U paBHOW TeMnepaType oKkpyxawtuen cpefbl. KOHTponem
CNyXUT npoba ¢ MUHKUManNbHOW TemnepaTtypon. B CKNAHKY C KOHTPONbHOWM
npobon nomMmetarT TepMomeTrp, NO NoKa3zaHusM KOTOpPOro cnegsT  3a
AOCTMXeHneM 3agaHHOu TeMnepaTyphbl.

Temnepatypy nNpobbl Tawke cneayetr KOHTPoONUposaTh NpPU BbLINONHEHWUU

namepeHun, ecnu pH-meTp He CHabxeH TEPMOKOMNEHCATOPOM.
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ONEKTPOAbl  TWAaTEeNbHO  OMNoOMacKneaiT OUCTUNNUPOBAHHOW  BOAOW,
yaansioT OCcTaTky BOAbl, NPOMOKas ux unbtTpoBanbHoOn Gymaron, ONyCcKatT B
aHanuanpyemyro npody, v vyepes 1-3 MUH (Nocne yCTaHOBNEHUS NOCTOAHHOIO
3HAYEHWNA) 3annCLIBAIOT NoKasaHna npubopa. amepeHne npoBoasT He MeHee
[BYyX pas, NOBTOpHOE namepeHue Yeped 1 MuH.

[Tpn BbINONHEHUU U3MEPEHUN NpU Temnepartype, oTnudaowencsa ot 25 °C
(MnKn OT MHOK TemnepaTtypsl NpPU KOTOPOW npoBoAunachb rpagyvpoeka) bonee
yem Ha 5 °C, cnepyet npoBoauTb PYYHYID KOMNEHCAUUKO TeMnepaTtypbl B
COOTBETCTBUN C UHCTPYKUMEN NO AKcnNyaTauum npubopa.

Mexay namepeHnammn anekTpoabl CneayeTt ocTasnNATh 8 AUCTUNNNPOBAHHON
BoAe, a npu bonee ANUTENLHOM XpaHeHun B pacteope consHon kucnoTtsl (HCI)
KoHUeHTpaumeit 0,1 mons/gm°.

11.23a Benuuuuy pH,., NPYUHMMAIOT NOKa3aHWa, cuuTbiBaemble ¢ Tabno
npubopa. Pe3ynbTatoM namepeHnin ABNAeTca cpeaHee. apudmeTndeckoe AByxX
pPe3yNLTAaTOB NapannenbHbiX U3MEPEeHUN, ecnu pacxoXagesue mexay HUMu He
NpeBbLIWaeT Npeaena NoBToOpAEMOCTY 1, onpegensaemoro no opmyne

r=2,77 a,, (1)
roe g, - noxasartens nosTopsemMocTu no rabnuue 1, en. pH

11.3Ecnu pacxoxaexHue npesbiaeT npeaen NOBTOPSAEMOCTU, BLIACHAKT

NPUYMHBLI NPEBLILWEHUA Npegena NoBTOPAEMOCTU, YCTPAHAKT X N NOBTOPSIOT

BLINOMHEHWE N3MEPEHNI B COOTBETCTBUN C TPeDOBaKUSMIU METOQUKMN.

12 BblunucneHue pe3ynbLtTaTtoB U3MepeHni

12.1Benuyunxa pH;, s» paccynTbiBaeTcs No hopmyne
pHin situ = pram + K (t‘I = t2)= (2)
rae pH.L.e — cpegHee apuMetTudeckoe 3HadeHue wuamepeHuss pH  npw
TeMneparype 8 MOMEHT N3MEPEHUS,;
t; — TemnepaTypa uccneagyemMon Npobul B MOMEHT U3MepeHus;

t, — TemnepaTypa Boabl in Situ;

10
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K — temnepaTtypHbii Koathduunent, kotopsin pased 0,0114 en. pH npwu
aasnexHun 1 atm. [3], [4].
®opmyna (2) cnpaseanvBa AnNA  BCeX AWANa30HOB CONEHOCTU W
TeMnepartypbl ana rmybuH He donee 1000 M, rae BnNusaHue rnapocTaTUYEecKoro
OaBNeHus HaxoauTca B Npeaenax NorpewHoCcTy namepeHust pH.
Ha rtnybuHax Gonee 1000 m Heobxopaumo sBoaute nonpasku Dpy Ha
rMgpocTaTniecKkoe AaBneHne n B aTux cnydasx opmyna (2) npuaHumaet sva
PHin sitv = PHuam K (ty = 12 ) = Dput, (3)
Nonpaska Dyy paccuntbiBaetTca No opmyne
Do =B-Z, (4)
roe B — nonpaska Ha pasnedue, onpepensaemMasn rno tabnuue 6.1 (npunoxeuxue
B),
Z — rnybuHa otbopa npobul, M
Fpumepbl pacdeTa pH npuseneHbl 8 npunoxexuy B.
12.2Pe3ynbraTh! namepeHnin pH B QoKyMeHTax npeacTtaBsnaoT 8 Buje
pH £ A, (P =0,95), (5)
roe pH — 3HayeHue pH;, s,
+ A — rpaHuUybl NOrPeWwHOCTN namepenni (Tabnuua 1).
UucneHHble 3Havenus pesyrnbTaTta WU3MepeHUs AOMKHbl OKaHYUBaTbCH

UUOPOUN TOro Xe paspsga, HTo ¥ 3HAYEHURA XapaKTepUcTMKU NOrPeLLUHOCTY.

13 KoHTponb KauyecTBa pe3ynbTaToB U3MepeHUn npu

peann3auun MeToauKu B naboparopuu

13.1 OOuine NONOXKeHUunR

13.1.1 KOHTpOnb KayecrBa pesynbratoB U3MepeHun npy peanusaumm

MeTOoaNKU B nabopaTtopun npeaycMarpmnBaerT:

11
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ONepaTUBHbIM  KOHTPOMb  MNCNONHUTENeM npoueaypbl  BbINONHEHUS
naMepeHu (Ha OCHOBE OUEHKM NOBTOPSAEMOCTU Npu peanusauunm 0TAeNbLHO
B3ATOW KOHTPONbHOWN Npoueaypsl);
KOHTPONb CTabunbHOCTU pesynNbLTaToB U3MepeHnn (Ha OCHOBE KOHTPONS
CTabUNbLHOCTN cpeaHeKBaapaTUYECKOro OTKNOHEHUA NOBTOPAEMOCTH).
Onana3oH  v“3MepeHUW, 3HaAYEeHWA  Npeaenos  NOBTOPSEMOCTY W
BOCNPOUN3BOANMOCTY NpUBEEHbI B Tabnuue 2.
T a6 nwuya 2 — [OQuanazoH WU3IMEpPeHun, 3HayeHus npenenos

NOBTOPSEMOCTU K BOCNPOU3BOAUMOCTN NPU A0BEPUTENbHOWU BEPOATHOCTU
P=0,95

[nana3oH vamepeHn o Npepen ﬁpenen Bocnpowaaoﬁmlac;'rﬁ ]

B8OA0POAHOrC NOBTOPAEMOCTU (4NA (3HaveHue JONYyCKaemMoro
nokasartens ABYX pe3ynbTaToB pPacCXOXAEHUA MeXY NBYMA
pH, ea. pH napannenbHblX pe3ynbratamMm namepeHunn,

onpeneneHunn) nony4YeHHbIMU 8 Pa3HbIX

r,en. pH nabopartopusx)
R, ea. pH
O71 4,10 go 9,20 sknou. 0,06 0,11

13.1.2 Flepuoan4HocTs onepaTUBHONO KOHTPONSA NCNONHUTENEM
npouenypsl BbINONHEHWA W3MEPEHMW, a TaKke peanuiyemblie npouesypb!
KOHTPONS CTabMNLHOCTY pPe3ynbTaToB  BbINONHAEMbIX namepeHuir
pernameHTUpyTCa B PykoBOACTBE NO KadecTsy nabopaTtopum (Mnn gpyrom
[JOKyMEHTE CUCTEMBI Ka41ecTBa, perfnamMeHTupylLwem npoueaypb!

BHYTPUNabopaTopHOro KOHTPOA) ¢ yyetom Tpedosanun PMI™ 76.

12
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13.2 KOHTpPONb NOBTOPAEMOCTH ANA pe3yrnbTaToB fapannenbHbIX

nimepeHni (C ncnonb3sosanmem padounx npood)

CpaBHuBaloT abconioTHOe pacxoxXaeHne Mexgy B[syMmsa pesynbTaramu
n3mepeHun r, C npenenom NOBTOPKREMOCTN T.

KauecTBO KOHTPONLHON Npoueaypbl NPU3HAaKT YAOBNETBOPUTENLHLIM, eCN
BbINONHAETCA yCnosue

r.sr, (6)

rge r — npeaen NoOBTOPSEMOCTU B COOTBETCTBUMN € Tabnuuen 2, ea..pH.

Mpy HesbINONHEHUN ycnosusa (6) npouenypy vMaMepeHus NosTopsakoT. Mpw
NOBTOPHOM HEBLINONHEHUY YCNOBUA (6) BLISCHAIOT fIPUYUHLL, NpUBOAsLUKE K

HEYN0BNETBOPUTENLHLIM pe3ynkTaTaMm, ¥ YCTPaHAoT UX B cooTeeTcTeum ¢ PMI™ 76.

13
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MpunoxeHne A

(cnpasoyHoe)

U3meHeHne BofopoaHOro nokasarens OycepHbix pacTBopoB (paboyunx

atanoHoB pH) B 3aBUCKUMOCTH OT TeMhnepaTypbl

14

TabnuyaAl

Temneparypa, BoaopoaHbin nokasaTtens, en. pH
°C
5 4,01 6,95 9,39

10 4,00 6,92 933

15 4,00 6,90 9,27
20 4,00 6,88 9,22
25 4,01 6,86 9,18
30 4,01 6,84 9,14
35 4,02 6,84 9,10
40 4,03 6,84 9,07
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Npunoxexune b

(cnpasoyHoe)

lMonpaskn Ha pnasnexHue (B) npu aHanuse npobdb Mopckown Boabl,

oToBpaHHbLIX ¢ rnydouH 1000 m n bonee

Tabnuyab.1

15
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[lpunoxenune B

(CNnpaBoYHOE)

pumepsbl pacyeTa pH

B.1. Npumep 1

[Mpob6a mopckont soabt UmeetT pH =795 nput; =25 °*Cut; =5 °C Ha ropusoHTe 80 m.
PHin stw = 7,95 + 0,0114 (25 - 5) = 8,18.

B.2. Tipumep 2

Mpoba mopckoi sBoaw wveer pH = 778 npu ty; = 25 °C u 1, = 1,86 °C na ropuaomTe
7200 m.

pHinsiw = 7,78 +0,0114-(25 — 1,86) - 25:10°-7200 = 7,86.

16
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KnioueBble CcnoBa: BOAa MOPCKasa, BOAOPOAHLIA NoKa3aTens, MeToOuKa

N3MepeHnn, NOTEHLUMOMETPUYECKKUA MeToq
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