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BBeaenue

A30T OTHOCHUTCS K YHUCITY OMOrE€HHBIX 3JIEMEHTOB H €ro COCIHHCHHSA
UMEIOT 0CO00O€ 3HAYEHHUE IJ1 Pa3BHUTHSA KU3HH B BOIHBIX 00beKTax. llpu
OTCYTCTBUH a30TCOACPXKALUUX COCAUHEHUN B BOJE POCT U pa3BUTHE BOI-
HOH pacTHUTE/IBHOCTH MpCKpallaeTcsa, OAHAKO H30BITOK 3THX COCHUHEHHMH
TaKX€ NMPUBOAHT K HEraTUBHbLIM MOCJICACTBUAM, BBI3bIBAsA IMPOLIECCH 3B-
TpOPHKALMUA BOJHOTO OOBEKTA U YXYALICHUE KAa4eCTBA BOIHI.

HMcTrouHMKaMu TMOCTYILUIEHMS COCIUHEHUM a30Ta B MPUPOJHBIE BOIbI
ABJAIOTCA PA3/IOKECHHE KAETOK OTMEPIUHMX OPraHU3MOB, NPHIXKU3HECHHBIC
BbIAEJIEHUS T'HAPpOOHMOHTOB, aTMOCHEPHBIE Ocaaku, pUKcalus U3 BO3ayXa
B PE€3YyJIbTaTE XHU3HEACATCIBbHOCTH a30TPUKCUPYIOMUX OaKTepHil. 3HAYM-
T€IbHOEC KOJHUYECTBO a30Ta MOXET IONajaTh B BOJAHBIE OOBEKTBI C OBITO-
BBIMM, CE€JIbCKOXO3IMCTBEHHBIMH H MPOMBILICHHBIMYA CTOYHBIMH BOJIaMH.

[IoHuxxeHMe coaepKaHuA COeAUHEHUH a30Ta B BOJHBIX 0OBEKTAX CBSI-
3aHO, B OCHOBHOM, ¢ MOTpeOJICHHEM HX BOAHBIMH pacTeHUSIMH. HekoTo-
PYIO pOJb B 3TOM IPOLIECCE HUIpacT NCHUTpU(HUKALHMSA, T.€. MEPEBOJ] CBS-
3aHHOrO a30Ta B CBOOOJHOE COCTOAHHUE.

MuHepaibHbie GOpMBl a30Ta B BOAHBIX OOBEKTAX MNPEACTABJICHBDI,
rIaBHBIM O0Opa3zoOM HHUTPUTAMM, HUTpaTaMHM, aMMHAKOM U HOHAMH aMMO-
HUSA. HUTpaTh! ABAAIOTCA KOHECYHBIM MPOAYKTOM MHUHEpAIU3ALUM OpPraHU-
YECKHUX a30TCOACPXKAILIMX BELICCTB, UX COACPKAHUE B BOJE, KaK MpaBUIIO,
3HAYUTENBLHO NPEBBILIAET COAEP)KAHHE AMMOHHMHOIO U HUTPUTHOTIO a30-
Ta. B He3arpA3HeHHbIX BOAHBIX OOBEKTAX KOHLICHTPAI[USI HUTPATHOIO a30-
Ta OOBIYHO HE MPEBLIIIAECT ACCATHIX AOJEH MUJUIMTpaMMa B KYOHYECKOM
aeuumerpe. Uis HUTpAaTOB XapaKTEpHO YMEHBIUEHUE COACPKAaHHUA B BEre-
TAUHOHHBIN TIEPUO/ 38 CHET NMOTPEOICHUA BOAHBIMH PACTCHUAMU U YBEJIU-
YEHHUE OCEHBIO MPU OTMUPAHUM BOJHBIX OPraHUM3IMOB M MHUHEpaAJIM3aLUU
OpraHH4YeCKUX BEUIECTB. MakcCUMaIbHOE COEpKAaHHE HUTPATOB HA0JIIOAa-
€TCA B 3UMHUH NEPUOL.

CoaepXaHUE HUTPATOB B MOA3EMHBIX BOAAX OOBIYHO 3HAYMTEIIBHO
BBIILIC, YEM B ITOBEPXHOCTHBIX.

lipenenbHO momyctuMas KOHUEHTpalUs HATPATHOrO a3z0Ta B MPUPOI-
HBIX BOJAX cocTasisieT 9,1 Mr/aM° wis BOXHBIX OOBEKTOB pbIOOXO03ANCT-
BEHHOrO HazHayeHUs ¥ 10 Mr/aM® — Xo3siCTBEHHO-ITMTEEBOTO U KYJIBTYP-
HO-OBITOBOIO Ha3HAYECHHUH.
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PYKOBOASIUIUHA JOKYMEHT

MACCOBASI KOHIIEHTPALIISI HUTPATOB B BOJTAX.
METO/JHUKA BBIINIOJHEHUSA H3MEPEHHUH
MNOTEHIIUOMETPUYECKHM METOJOM

C HOHCEJIEKTHBHBIM JJIEKTPOJIOM

IlaTta BBeaenus — 2010-09-01

1 O0acTh NpUMeHeHHS

1.1 Hacrosmmii pykoBOAAUIMA AOKYMEHT YCTAHABIMBACT METOIUKY
BEIMTOJTHEHH U3MEPEHUM (fajiee — METOAUKA) MacCOBOHM KOHHEHTpaLUH
HUTPATOB B Ap00ax NMPUPOAHBIX U OUMILCHHBIX CTOYHBIX BOJ B JUAINAa30HE
ot 0,03 no 70,0 Mr/aM> B nepecyeTe Ha a30T (Hajiee - HUTPATHOrO a30Ta)
MOTEHUHOMETPUYECKUM METOLOM C HOHCEJIEKTUBHBIM JJICKTPOIOM.

1.2 Jlonyckaercs BBIMTOJHEHUE H3MEPEHHUH B ITpoOax BOAbI ¢ MAaCCOBOM
KOHLIEHTpalMed HMTPAaTHOTO a30Ta, Npesblwiarolieii 70,0 Mr/aM’, mocine
pa30aBiieHUs AUCTUIJIMPOBAHHOM BOJOM TakUM oOpa3om, uTobbsl MaccoBas
KOHLEHTpaLUsAs HUTPATHOrO a3oTa B pa3daBieHHOW Npode Haxoaujach B
npejesiax ykazaHHoro B 1.1 nuanaszoHa KOHUEHTpaLMiA.

1.3 Hacroswmii pykoBoAsAiMH AJOKYMEHT MpeAHA3HAYEH AN MPUME-
HEHUS B JIa0OpaTOpHUAX, OCYIIECTBISAIOMIMX aHalW3 NPUPOAHBIX KM OYM-
[IEHHBIX CTOYHBIX BOJ.

2 HopmaTuBHBIE CCBIJIKH

B HacTOsllIEM PYKOBOAAIIEM AOKYMEHTE HMCMOJIB30BaHbl CChUIKHM HA
CJICAYIOIIHE HOPMATUBHEIE JOKYMEHTEI:

['OCT 12.1.005-88 CCBT. O61imMe caHUTapHO-FUrHEHHYECKHE TpeDO-
BaHHA K BO3yXYy pabo4eH 30HEBI

['OCT 12.1.007-76 CCBHT. Bpennsie BeulectBa. Knaccupukauusa u
o01e TpeOoBaHUS 0E30MaCHOCTH

['OCT 17.1.5.04-81 Oxpana npuponsl. I' uapocdepa. Ilpubopsl U yCT-
poicTBa AJjis1 oTtOOpa, MepBUYHOM 0OpabOTKH M XpaHeHUs npod MpUpPOa-
HbIX BOJ. O0IIME TEXHUYECKHE YCIIOBHS
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['OCT 17.1.5.05-85 Oxpauna npuponsi. I'uapocdepa. O0uue tpedo-
BaHUA K O0TOOpPY NMpoO NMOBEPXHOCTHBIX H MOPCKUX BOJ, Jibjla U atMocdep-
HbIX OCAJKORB

['OCT P UCO 5725-6-2002 ToyHOCTh (IIPpaBHJIBHOCTh Y TIPELIA3UOH-
HOCTb) METOJOB M Pe3yjabTaToB U3MepeHUi. Yacts 6. MUcnonb3oBaHKue 3Ha-

YE€HUH TOYHOCTH HA NMPAKTHUKE

['OCT P 51592-2000 Bopna. O0mue tpeboBaHus Kk oTdOopy npoo
MH 2881-2004 Pexomennarnusa. [CH. MeToOOUKH KOJUYECTBEHHOIO
XUMHYECKOro aHamusa. Ilpoueaypsl NpoOBEpKH IMPHEMIEMOCTH pe3yJIbTa-

TOB aHaJIH3a.

[IlpuMmeyanue - CCbUIKK Ha OCTAIBHBIE HOPMATUBHBIC TOKYMEHTHI, IIPUBE/IE-
HbI B pa3zaenax 4 u b.3, b.4 (npunoxenue b).

3 IlpunucaHnbie XapaKTePUCTHKH NOrPEeIIHOCTH HM3MepeHHs

3.1 IIpn cobGmoaeHUN BCEX PErNaMeHTUPYEMBIX METOOUKON YCIOBHIA
MPOBEACHUS U3MEPEHHN XapPaKTEPUCTUKH IMOrPELIHOCTH PE3yIbTaTa U3ME-
PEHUA C BEPOATHOCTHEIO (0,95 HE AOJ/DKHBI MPEBBIILATL 3HAYCHHUH, NMPUBE-
JIEHHEIX B Tabamuax 1, 2.

Tabnuua 1 — Jlnana3zoH U3MEPEHHH, 3HAYEHUS XapPAKTECPHCTHK MOrpeii-
HOCTH W €€ COCTaBJIAIOIIMX NMPH NPHUHATOH BepoATHOCTH P=0,95 npu ot-
CYTCTBUH MEUIAIOLIETO BIUAHUS XJIOPUIOB

Nuanazon u3- | Ilokaszarens no- | Ilokaszareis Boc- Iloxa3zarensn Ilokazarenn
MEpPEHUH Mac- BTOPAEMOCTH [IPOU3BOAMMOCTH [IPABUJILH OCTH TOYHOCTH
COBOM KOHUEH- | (CpeaHeKBaJpa- (cpeaHekBaapa- | (rpaHUIBI CUCTE- (rpaHHULIbI
TpallHd HUT- | THYECKOE OTKJIO- | THYECKOE OTKIIO- MaTH4YeC KO [TOrPEIHOCTH }
pPATHOIO a30Ta HEHHUE TOBTO- HEHUE BOCIIPO- [TOTPELIHOCTH )
PAEMOCTH) H3BOJIUMOCTH )

X, M/’ O, M/ M Gr, MI/IM® A., Mr/am’ +A, Mr/aMm°
Or 00310 1 4 601 +0,0063X | 0,001 +0,052X | 0,002 +0,061X | 0,004+0,14X
1,40 BKIIOY.

Cs.1,49 10 0,0083 X 0,060 X 0,027X 0,12'X
70,0 BKITIOU.
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Tabnuua 2 — Jlnana3oH U3MEPEHUM, 3HAUCHUS XapaKTEPUCTUK IOrpel-
HOCTH M €€ COCTaBJIfIOIMUX NpU MPUHATON BeposATHOCTH P=0,95 npu yuere
MEILIAIOLIETO BIIUAHUA XJIOPHIOB BBEIECHUEM MOIPABOK

uamnazon u3- | Ilokazarenn no- [Ioka3aTens BOC- [Tokazartens [lokazaTens
MEPEHUI Mac- BTOPACMOCTH IIPOU3BOAMMOCTH | I[IPaBHJIbHOCTH TOYHOCTH
COBOI KOH- (CpeaHeKBaapa- (CpeIHEeKBAIp a~ (rpaHMIIBl CHC- (rpaHuLIbE
LICHTpaLUA TUYECKOE OTKJIO- | THYECKOE OTKIIO- TEMATUYECKON | MOIPEUIHOCTH)
HUTPATHOIO HEHHUE ITOBTO- HEHME BOCIHpPO- NMOrPEIIHOCTH ) +A, MI/ M
a3oTa pAEMOCTH) M3BOUMOCTH ) +A,, MI/am’
X, Mr/aMm> o, M/ M OR, MI/IM”
OT0.03 10 1 003 +0012X | 0,006+0,11X | 0,004 +0,036X | 0,018+ 021X
0,60 BxmIOY. _ r
(CB.0,60 no | | | |
0,01 +0,012X 0,03 + 0,074 X 0,01 + 0,036 X 0,06 + 0,15X
70,0 BKITIOU. |

[Ipeaenr oOHapyXeHUA HUTPATHOrO a3oTa MOTEHHHOMETPUUYECCKUM Me-
TOAOM C HOHCEJIEKTUBHBIM 3JIEKTPOAOM IJiHc-121 NO; npH KOHLEHTpa-
[ XJopunoB Meee 100 mr/om° paBed 0,02 Mr/am’

[Ipy BBINOJHEHUH UIMEPEHUH B mpobdax ¢ MacCOBOM KOHLEHTpalUe
HUTPATHOrO a30Ta cBbiiie 70,0 MI/AM® MOCJE COOTBETCTBYIOIIETO pa3baB-

JIEeHUS TpaHULbl NOrPEHIHOCTA UIMEPEHUS MACCOBOM KOHLCHTPALIUH HUT-
paTHOTO a30Ta B HCXOAHOM NMpobe HaxoAAaT no opMyiie

+A=(xA,)n, (1)

rae £A; - nokasareyb TOYHOCTH H3MEPEHHsS1 MAaCCOBOM KOHLICHTPALIUHA HUT-
paTHOro a3ora B pa30aBJICHHOW INpoO€, paCCUUTAHHBIA MO 3aBH-
CUMOCTAM, IIPUBEAECHHBIM B Tabnuuax 1 u 2;
N - CTENEHb pa30aBIeHHUA.

3.2 3Ha4yeHHUA MoKasaread TOYHOCTH METOJUKH HUCIIONIb3YIOT NPH:
- 0OPMJICHUH PE3YJIbTATOB U3MEPEHUH, BblJaBAEMbIX J1AOOPATOPUEH;
- OLICHKE A€ATEJIbHOCTH JIAa0OPATOPHUl Ha KAUECTBO MPOBEACHUA U3ME-
PECHUM;
- OLIEHKE€ BO3MOXXHOCTU HUCIIOJIB30BAHUS PE3YJIBTATOB U3MEPECHHUIA TIPH
peai3aliid METOAUKH B KOHKPETHOM J1abopaTopHH.
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4 CpeacrBa H3MEpPEHHH, BCHOMOratre/jibHbI€ YCTPOHCTBA,
peakTHBbI, MATEPHAJIbI

4.1 CpencrBa H3MepeHHii, BCHOMOraTejibHbBIE YCTPOHCTBA

4.1.1 HonoMmep modoro tuna (Hanpumep, M-500 o TY 4215-002-
18294344-02; «29kotecT-2000» o TY 4215-005-41541647-99 un np.).

4.1.2 Bnexrpon usmepurenbapid IJIMC-121 NO; no TY 4215-015-
35918409-2007.

4.1.3 DnekTpoa BcrnoMorareabHbeld xsopcepedpaubii DBJI-1M3.1 no
TV 25.05.2181-77 ¢ MUHUMAJIBHOM CKOPOCTBIO MCTEUYECHHUS PACTBOpPA XJIO-
puja KaiHus uepe3 Koy (He 6oiee 0,5 ¢cM’ B CyTKHM) WIH APYroro TUNa ¢
aHAJIOrMYHBIMH XapakTePUCTUKAMH C JBOHHBIM 3JIEKTPOJIUTUYECKUM KJIIO-
YOM WJIM BHELIHUM JIEKTPOJIUTHUYECKUM MOCTHKOM.

4.1.4 Becnl naboparopnbie BbICOKOro (I1) ximacca rounoctu no 'OCT
P 53228-2008.

4.1.5 Becn naboparopubie cpeanero (111) knacca touynoctu nmo ['OCT
P 53228-2008 ¢ HaubonpiuM npeaenoM B3seiurupandsa 300 r.

4.1.6 Tepmomerpel o 'OCT 29224-91: ¢ auana3oHOM U3MEpPEHHUS
temrepatryp ot 0 °C go 50 °C ¢ ueHoit aeneura He donee 0,5 °C, ot 0 °C
no 100 °C ¢ ueHOi neneHuss He 6onee 1 °C.

4.1.7 I'ocynapCTBEHHBIA CTaHAAPTHBIN OOpasel cocTaBa BOAHLIX pac-
TBOPOB HUTpAT-HOHOB 1'CO 7258-96 (nanee ['CO).

4.1.8 Konbbl MepHbie 2-r0 Kjlacca TOYHOCTH MCNOJIHEHUS 2, 2a no
'OCT 1770-74 BMectumocTtbio: 100 ecm® — 8 wit.: 250 em® — 2 .

4.1.9 TluneTku rpagyupoBaHHbie 2-I0 Kjjacca TOYHOCTH MCIIOJHEHUS
1,2 mo FOCT 29227-91 BMecTUMOCTBIO: 2 cM> — 1 IT.; 5 cM® — 1 1mT.

4.1.10 ITunerku ¢ OOQHON OTMETKO# 2-ro Kjacca TOYHOCTU UCIMOJIHE-
Hud 1, 2 no 'OCT 29169-91 BMecTUMOCTHIO:

5cm — 1 mr.; 10 em® — 1 . 20 em” — 1 .

4.1.11 Hunuagpel MepHeie ucrioidens 1, 3 mo 'OCT 1770-74 Bme-
CTUMOCTBIO:

10 cM® — 1 wit.; 25 e’ — 1 wr.; 50 em® - 2 wit.; 100 em’ — 1 wi.

4.1.12 Mensypka no 'OCT 1770-74 BMecTuMocTbIO 1000 cm?.

4.1.13 Ilpobupka rpaayupoBaHHas, HCNOJHEHMA | (KOHHueEcKasg) mno
'OCT 1770-74.
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4.1.14 Crakansi B-1, TXC nmo I'OCT 25336-82 BmecTUMOCTBIO: S50
cm® — 20 mt.; 250 cMm” — 1 mT.; 500 ¢cM® — 1 wt.; 1000 cMm® — 1 miT.

4.1.15 Boponku snadoparopuseie, Tun B no 1 OCT 25336-82 nuaMerT-
pOM 56 MM - 5 1UT.

4.1.16 Kon6nr koHnueckue KH ucnonuenus 2, TXC o I'OCT 25336-
82 BMectumocThio 100 cm® — 5 .

4.1.17 Crakanunku ajs B3pemnBaHus (O0kcwl) CB-19/9, CB-24/10 u
CH-85/15 no I'OCT 25336-82.

4.1.18 I1anouka crexysinaag no I'OCT 27460-87.

4.1.19 Dxcukarop ucnosiHEHUs 2 ¢ auaMmeTpom Kopryca 190 MM mo
['OCT 25336-82 ¢ 0€3BOAHBIM XJIOPUAOM KaJIbLIYAL.

4.1.20 MarautHad Memajika [13-6100 mo TY 4321-009-23050963-98.

4.1.21 YcTpoicTBO Ajid GUIABTPOBAHUA NMPOO ¢ UCMOJIB30BAHUEM MEM-
OpaHHbIX U OyMa)KHEIX (PUIILTPOB.

4.1.22 Ilocyna crexiagHHasd (B TOM YHUCJIE TEMHOTO CTEKJIa) AJIS1 XpaHe-
HUs Npo0 U pacTBOpoB BMecTUMOCTBIO 0,13 0,25; 0,5 1 1,0 M.

4.1.23 Tlocyna nonuaTUiIeHOBas (IOJUIIPONMUIICHOBAs) AJISl XpAHEHUS
nmpod ¥ pacTBOpoB BMeCTUMOCTEIO (0,15 0,25; 0,5 >,

4.1.24 ®nakoH MOIUITHICHOBBIM C IIMPOKUM TOpJOM (AHAMETP HE
MeHee S0 MM).

4.1.25 Hkad cyminapHbIA 0011e1ab0OpaTOPHOrO Ha3HAYCHHUA.

4.1.26 Dnexrpornutka o I'OCT 14919-83.

4.1.27 XoJ0oIUJILHUK OBITOBOM.

[IpuMeyanue — JlonyckaeTcsa HCNOJIb30BAHHE APYTHX THIIOB CpeACTB H3MeE-
peHHU (KpoMe U3MEPUTEIILHOTO 3JICKTPOAA), IOCYAbl U 000pYAOBAHUA, B TOM YHCIIE
UMIIOPTHBIX, ¢ XapaKTEPUCTHKAMU HE XYXKE, YeM YV MPUBEICHHLIX B 4.1.

4.2 PeakTHBBI H MATEPHAJIBI

4.2.] Kammit asoTHokucas (Hurpat kammsa) no 'OCT 4217-77, x.u.
4.2.2 Kanuit ximopuctoii (xsiopua kanus) no 'OCT 4234-77, x.u.
4.2.3 Kucnora oprodocdopHas no ['OCT 6552-80, x.u.

4.2.4 Kanuii GochopHOKHUCIBIN, ogHO3aMeIleHHbIH (auruapodocdar
kanus) o ['OCT 4198-75, x.u.

4.2.5 Kucnora coingnas no 1 OCT 3118-77, X.u.
4.2.6 Ksacupl amomokanuensie o ['OCT 4329-77, 4.1.a.

4.2.7 Ammuak Boaubeiil no I'OCT 3760-79, u.n.a.
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4.2.8 bapuii xmopua, 2-Boasbsid (xaopua 6apus) no 'OCT 4108-72,
4.]1.4. -

4.2.9 Kaneuuii XnOopucTHIA 00e3BOXKEHHBIN (rpaHyibl) 1o 1Y 6-09-
4711-81, 4.

4.2.10 Boga quctunmupoBanHas, mo 'OCT 6709-72.

4.2.11 ®unprpbl OymaxkHele 006€3305eHHbIe «Oenas neHTta» no TY 6-
09-1678-86.

4.2.12 ®Ounstpel MeMOpanubie «Bnagunop MOAC-OC-2y, 0,45 MKM,
no TY 6-55-221-1-29-89 unu aApyroro Tumna, paBHOLECHHBIE MO XapaKTePH-
CTUKAM.

4.2.13 YHuBepcanbHasg nHauKaTropHas oymara no TY 6-09-1181-76.

I[IpuMedanue — JlormyckaeTca HCIONB30BAHME PEAKTHBOB, H3TOTOBICHHBIX 110
APYrof HOPMATUBHOU M TEXHUUYECKOH JOKYMEHTALlMM, B TOM YHUCJIE€ HMMIIOPTHHIX, C
KBaJIu(pukallgeil He HUXKE YKa3aHHOM B 4.2,

S Meroa uzmepeHuni

BrelnoiHeHue U3MepeHUii OCHOBAHO HAa U3MEHEHUM MOTEHUMAIA MOH-
CEJICKTUBHOIO 3JIEKTPO/a B 3aBUCUMOCTH OT aKTMBHOCTU HUTPAT-HOHOB B
pacTtBope. VIamepenus npoBoaaT B INpUCYTCTBUM OydepHOro pactBopa —
MHIUPPEPEHTHOrO 3JIEKTPOJIUTA, MOAACPNKHMBAKOLLETO B aHAJIU3UPYEMOM
pacTBOpPE OMNPEIACICHHOE 3HaYeéHUue pH ¥ MOHHOM CHUNIBL, YTO MO3BOJISIET
rpaayypoBaThk NpuOOp B €AMHUIIAX KOHUEHTPALMHU, 2 HC AaKTUBHOCTU HUT-
paT-uOHOB. KOHUEHTpalHO HUTPAT-UOHOB (HUTPATHOrO a3ora) B npode
HaXOAT, UCXOAS U3 MPaLyUPOBOYHOM 3aBUCUMOCTH BEJIMYHHBI 3JIEKTPO]I-
HOr0 MOTEHLUMaNAa OT 3HAUE€HUS] OTPHLATEIIHPHOrO JiorapudmMa akTUBHOCTH
(KOHIEHTpAlMU) HUTpaT-HOHOB (PNO;).

6 TpeOGoBanus 0€30MACHOCTH, OXPAHbI OKPYXKAIOIIEH cpeabl

6.1 llpu BBINONHEHUM U3MEPEHUNW MACCOBOM KOHLEHTpPALMM HUTPAT-
HOrO a30Ta B MpobaxX MOBEPXHOCTHBIX BOJ CYILM M OYHIIEHHBIX CTOYHBIX
BOA COOMoaatoT TpeOoBaHUS O€30MaCHOCTH, YCTAHOBJICHHBIC B HALHO-
HaJILHBIX CTAHIAPTaX ¥ COOTBETCTBYHOLUMX HOPMaTUBHbLIX JOKYMEHTAX.

6.2 llo creneHd BO3AECUCTBUS HA OPraHU3M BPEIHLIC BEILECTBA, MC-
[OJIb3YEMbIE TIPY BBINOJHEHHWH U3MEPEHUM, OTHOCATCA KO 2, 3 U 4-My
KiaccaM onacHocty o I'OCT 12.1.007.

6
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6.3 CoaepKaHHE MCMOJIb3YEMbBIX BPCAHBIX BEIIECTB B BO3JayXxe pabdo-
4Yeid 30Hbl HE JOJDKHO IPEBBIIIATH YCTAHOBJICHHBIX IMPENECIBHO OOMYCTHU-
MbIX KOHLIeHTpaui B cootBeTcTBUM ¢ I OCT 12.1.005.

6.4 OcoOpIX TpeOOBAHUH 110 3KOJOTHYECKON O€30NaCHOCTH HE NPEND-
ABJIACTCA.

7 TpeOoBanHs K KBAJHPHUKALIHH ONEPATOPOB

K BBIMOMHEHUIO U3MEPEHHH M 00pabdOTKE MX pe3yJbTAaTOB JOMYCKa-
FOTCS JIMLIA CO CPEAHUM NMPOPECCHOHATBHBIM 00pa3oBaHHUEM HJIH 0€3 Mpo-
(pecCHOHANILHOrO 00pa30oBaHus, HO HUMEKIIME CTaXX paboThl B 1aboparo-
PHUM HE MEHEE 2-X JIET H OCBOMBIIHE METOIHKY.

8 Yci0BHA BbINMOJHEHHAS H3MEPEHH

[Ip1 BBINOJIHEHUH U3MEPEHHN B J1a0OpaTOPUM AOJKHBI OBITH COOMIO-
IEHBI CICAYIOLIUE YCIIOBUA:

- TEMIIEpaTypa OKpyKarouero sozayxa (22+5) °C ;

- atmocepHoe aasieHue ot 84,0 no 106,7 klla (ot 630 go 800 MM prT.

CT.);

- BJIAXXHOCTH BO3ayxa He 0osiee 80 % nipu 25 °C;

- HanpshkeHue B cetu (220+10) B;

- 4aCTOTa HEPEMEHHOI0 TOKa B ceTy nuranus (50+1) I'w.

9 OT60p ¥ xpaHeHHe NpPob

OT100op npob s OnpeAeICHUs HUTPATOB MPOU3BOAAT B COOTBETCTBUHU
¢ F'OCT 17.1.5.05 u T'OCT P 51592. Ob6opynoanue aag ordbopa npod

noikHo cootBeTcTBOBaTh ['OCT 17.1.5.04 u 'OCT P 51592. Hutpatsl
OTHOCATCA K OMOXUMHUYECKHUM HECTOMKHMM KOMIIOHEHTaM, MO3TOMY aHaJIU3
CIIeayeT NpOBOAUTH B J€HL oTOOpa npoObl. [Ipu oxnaxaenun o 3-35 °C
NOMYCKAeTCsl XpaHEHHUE Mpod B TeueHUEe 3 CyT. bonee anmurenpHoe Xpa-
HEeHUE NpoO BO3MOXKHO MPH 3aMOpaXHUBaHUU NPoo.

[Ipu onpenesneHUH HUTPATOB HENMOCPEACTBEHHO HAa BOAHOM OOBEKTE
npoOy GHUIBTPYIOT TOJBKO MPHU HAJTUYUM B BOJAC 3HAYUTENHHBIX KOTHYECTB
B3BEIICHHLIX BEIIECTB Uepe3 OyMaXKHblil HUIbTp «Oenas jgeHTa», NpOMbI-
TBIA JUCTWIJIMPOBAHHON BOJOU. B TOM ciiyyae, Korjaa npoOy npeanoJiara-

7
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€TCS XpaHUTh, €€ PUIBTPYIOT Yepe3 MeMOpaHHbIil (PUIIBTP 0,45 MKM,
OYHIIECHHBIH NBYKPATHHIM KHUMAYECHUEM B JUCTHUTMPOBAHHOM Boje. Ywuc-
Thie GUABTPHI XPaHAT B IUIOTHO 3aKPHITOM OIOKCE WM MOJIMATUICHOBOM
¢d1aKoHe ¢ WHPOKHMM ropjioM B JUCTHWLUIMpOBaHHOH Boge. Ilpu ¢uibsTpo-
BAHUM yepe3 JII000H GuibTp neppbrlie Mopuuu pUIbTpara cieayer oTopo-
cuth. [IpoObl MoOMEMAIOT B CTEKJISHHYIO WX MOJUATUICHOBYIO MOCYAY €
IUIOTHO 3aKpbIBaroLlieiics npodkoii. O6neM otOéupaemMoit poObl HE MEHeE
100 cM’ (He menee 200 cM°, €CiM BOJa OKpALIEHa HIIHM 3arpsA3HEHa OpraHH-
YECKUMH BEILECTBAMM ).

10 HHoaroroBka kK BbINOJHEHHIO H3MEPEHHM
10.1 lIpuroToBiieHHe PacTROPOB H PeaKTHBOB

10.1.1 ®ocdarusiit 6ydepusiii pactsop (pH 2,5-2,6)

B crakane BMectumocThio 1000 cM’ pactBopsioT 176 T oxHO3aMe-
mieHHoro docopHoKMCIOro kanus B 750 ¢cM® AUCTH/LIMPOBAHHON BOJBI
npu temnepatrype 30-60 °C. Ilocie pacTBOpeHUSA U OXIIAKACHUS PACTBOP
[epeHOCAT B MEH3YpPKY BMecTUMOCThIO 1000 cM’. LIWIHHAPOM BMECTHMO-
CTBIO 25 cM® n06aBistor B MeH3ypKy 20 cM’ opTodochOpHO KHCIOTHL.
OronacKUBalOT LHIMHAP HEOOIBIMHUM KOJHYECTBOM JHCTHIUIUPOBAHHOM
BOJIbI M MEPEHOCAT €€ B Ty K& MeH3ypKY. Ilanoukoil mepemMeunBaroT co-
NEPKUMOE MEH3YPKH, goBoaaTr oobem o 1000 CM® JUCTHUTMPOBAHHOI
BOJOH ¥ BHOBb NEPEMEIIMBAIOT.

10.1.2 HaceimeHnblH pacTBOp XJIopUaa Kanus

B crakaH BMecTHMOCTBIO 250 cM® moGaBnsior 140 cM® AMCTHILIMPO-
BAHHOM BOABI U pacTBOPAIOT B Hell 60 r Xjiopuaa Kajius Mpyu TeMneparype
50-60 °C. Ilocne oxnaxaeHus UCIOJIb3YIOT PacCTBOp HaJ OCAAKOM IJIf 3a-
MOJIHECHHUA BCIIOMOTaTe/IbHOIO AJIEKTPO/a.

10.1.3 CycneHsus rugpokcuaa ajJrOMUHUS

IIpMrotoBjicHNe CYCMEH3UM TUAPOKCUIA ANOMMUHHS MPUBEICHO B
[PUTOKEHUH A.

10.2 lIpuroToBieHne rpaJyHpoBOYHBIX PACTBOPOB

10.2.1 I'panyupoBOUHble PACTBOpPHI FOTOBAT M3 aTTECTOBAHHBIX pac-
TBOPOB C MOJIIDHOH KOHLEHTpauueil Hurpar-uonos 1,00-107'; 1,00-107%;

8
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8,00-10~ mons/mM°. Metoauka NPUTrOTOBJICHUA aTTECTOBaHHBIX PacCTBOPOB
MpUBEICHA B MPUIOKEHUH b.

10.2.2 Jina npurotoBlicHHs rpaaympoBo4YHOro pactsopa Ne 1 ¢ Mo-
SAPHOM KOHLIEHTpalUueil HUTpaT-HoHOB 5,00-10~° Mons/nqM°, OTOHpaIOT NK-
EeTKOM ¢ OJHOH oTMeTKoi 5,00 CM® aTTeCTOBAaHHOTO pacTBOPa C MOJAp-
HOM KOHIIEHTpaLUeH HUTPAT-HOHOB (HMUTpaTHOrO a3ota) 1,00-10" Mons/aM’,
[NOMELIAIOT €ro B MEPHYIO KOOy BMeCTUMOCTHIO 100 CM3, OOBOOAT IUC-
TUWUIMPOBAHHOH BOJOW OO METKHU U mnepeMmeluuBaroT. IlonyueHHOMY pac-
TBOPY NPHUITUCHIBAIOT BEIHYUHY pNO; paBHy10 2,30.

10.2.3 JIns npuroToBiICEHHA TpagyHpOBOYHOro pactBopa Ne 2 ¢ Mo-
JIAPHOM KOHIEHTpaLMel HUTpaT-uoHOB 1,00-10~ Monb/AM> OTOHPAIOT NH-
MeTKOM ¢ oxHOM oTMeTkoi 10,0 cM” aTTECTOBAaHHOIO PacTBOpa C MOJIAP-
HOM KOHILIEHTpALMEN HUTPAaT-HOHOB (HMUTpaTHOro a3ota) 1,00-10™ Mons/am’,
MOMELIAIOT €r0 B MEPHYIO KOJIGY BMeCTUMOCThIO 100 cM’, HOBOASAT mucC-
TUJJIMPOBAaHHOH BOJOH 10 METKU U nepeMeluBaroT. [lonmydyeHHOMY pac-
TBOPY NMPHUNHUCHIBAIOT BEIMUUHY pNOj; paBHyrO 3,00.

10.2.4 Insg npuroToBieHUs rpagyupoBOYHOro pacteopa Ne 3 ¢ Mo-
ASIpHOH KOHLEHTpauueit HuTpat-HoHoB 4,00-10™ Mons/qM’ or6uparoT -
NETKOH ¢ OOHON OTMETKOM 5,00 cM’ aTTeCTOBaHHOrO pacTBOpa C MOJIAp-
HOM KOHLIEHTpAaLMel HUTPAT-HOHOB (HUTPATHOrO a3orta) 8,00-10™ mons/nm’,
[IOMEILAIOT €ro B MEPHYIO K010y BMeCTUMOCTBIO 100 cM’, OBOAAT JHC-
TUJJIMPOBAHHOM BOJOM 0 METKH M nepeMelvBaioT. IlonydeHHOMY pac-
TBOpY NPUNUCHIBAIOT BEnM4UHY pNO;3; paBHy0o 3,40.

10.2.5 JIna nipuroToBiieHUA TpagyMpoBOYHOro pactsopa Ne 4 ¢ Mo-
SPHO# KOHUEHTpauueil HuTpaT-HoHoB 1,00-10™ Mons/nqM> oT6upatoT nu-
neTKoi ¢ omHo# orMeTkoit 10,0 cM® rpagyHpOBOYHOro pacTBopa Ne 2 ¢
MONSPHOM  KOHUEHTpalMed  HUTPAT-HOHOB  (HUTPATHOIO  a3o0Ta)
1,00:10° Moab/AM’, NOMEIAIOT €ro B MEPHYIO KOJ6Y BMECTHMOCTHIO
100 CM3, JOBOAAT AUCTUIIIMPOBAHHON BOJOU 0O METKHU H IEPEMELLMBAIOT.
[TonyyenHomy pactopy npunuceiBaroT BenqM4uHy pNO; paBHy1o 4,00.

10.2.6 1nsg npuroToBJIECHUS IpagyHMpOBOUYHOro pactBopa Ne 5 ¢ Mo-
NSIPHON KOHLEHTpaLueit HUTpaT-uoHoB 4,00-10 Moab/aM> OTOMPAIOT K-
NeTKoi ¢ ogHol oTMeTkoii 10,0 cM’ rpamyupoBouHoOro pactsopa Ne 3 ¢
MOJIIDHOM  KOHUEHTpallMeil  HUTpAT-UOHOB  (HUTPATHOrO  a30Ta)
4,00-10" Monbs/IM°, MOMEUIAIOT €ro B MEPHYIO KOJIOYy BMECTUMOCTBIO
100 cM’, 1OBOJAT AMCTHIUTMPOBAHHOM BOOH 1O METKH M MEPEMELIHUBAIOT.
[lonyyeHHOMY pacTBOPY NpUIMMCHIBAIOT BeJU4YUHY pNOj3 paBHyo 4,40.
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10.2.7 Jina npurotoB/IeHHA IpagyupoOBOUYHOro pactsopa Ne 6 ¢ Mo-
NSPHOH KOHLEHTpauueii HUTpaT-HoHoB 1,00-10™ Mons/aM’ oTOUPAIOT MH-
NeTKoi ¢ oaHOoN oTMeTkoil 10,0 cM rpaayupoBo4HOro pactsopa Ne 4 ¢
MOJIIpDHOM  KOHLICHTpallM€H  HUTPAT-HOHOB  (HUTPATHOIO  a30Ta)
1,00:-10®" Monb/AM°, MOMELIAIOT €ro B MEPHYIO KOJIOY BMECTHMOCTBIO
100 CM3, OJOBOIAT AUCTHIUIHPOBAHHOH BOJAOH O METKHU H MNEPEMEHIMBAIOT.
[lonyyeHHOMY pacTBOpY NPUNHUCHIBAIOT BeMUUHY pNO; paBHyto 5,00.

10.2.8 JIna npUrotoBiieHUs TpaaydpoOBOYHOro pactsopa Ne 7 ¢ Mo-
JIAPHOH KOHUEHTpauueH HATPAT-UOHOB 5,,00-'10"6 MOJIB/IIM3 OTOHPAIOT MH-
NeTKol ¢ OfHOM oTMeTKo# 5,00 cM® rpadyMpOBOMHOrO pacTBopa Ne 4 ¢
MOJIIPHOM  KOHLECHTpauME€d  HUTPAT-UOHOB  (HUTPATHOrO  as3orta)
1,00-10* monn/aM°, MOMEWAIOT €ro B MEPHYIO KOJOY BMECTHMOCTBIO
100 cM°, [OBOASAT IUCTHUUTUPOBAHHOU BOJOH OO METKH M NEpEMEHIUBAlOT.
[TonyyeHHOMY pacTBOpy npUnuchiBaioT BeauuruHy pNO; paBHyio 5,30.

10.2.9 JIns npuroToBJICHUsS IrpagyHpOBOYHOro pactsopa Ne 8 ¢ Mmo-
NAPHON KOHUECHTPALYECH HUTPAT-UOHOB 2,00:10° Mons/am’ rpaayHpoBaH-
HOMH THMETKOH BMECTHMOCTHIO 2 cM> oT6HpatoT 2,00 cM® rpagyupOBOYHO-
ro pacteopa Ne 4 ¢ MOJIApHOM KOHUCHTPAUMEH HUTPAT-HOHOB (HUTPATHOTO
a30Ta) 1,,00-'10‘4 MOJIB/IM>, MTOMELIAIOT €ro B MEPHYIO KOJIOY BMECTHMO-
cthio 100 cM’, [IOBOAAT AMCTHIUTMPOBAHHON BOMAOM 10 METKH U MepeMe-
KUBaroT. 11oydeHHOMY pacTBOpY APHITUCHIBAIOT BEIHUHHY pNO; paBHYIO

5,70.

10.3 IloaroroBka MOHOMEpPa, H3MEPHUTEJBHOI0 H BCIIOMOIaTEIb-
HOY0 2JIEKTPOAOB K paboTe

10.3.1 IlogroroBKy HOHOMEpPA, U3MEPHUTENBHOIO U BCIIOMOIaTEbHOIO
3JIEKTPOJIOB K pabOTE OCYILUECTBISAIOT B COOTBETCTBUH C PYKOBOJACTBOM J10
MX SKCIUTyaTaluuy WK NacnopTOM.

10.3.2 Jlns npenorBpalieHys MOoNagaHus HaChILIEHHOrO pacTBOpa
XJIOpHUIA KaJIMs U3 BCIOMOraTebHOro 3JIEKTpOJa B rpalyHpOBOYHLIC pac-
TBOPBI U TPpOOBI HAa 3NEKTPOA HAJAEBACTCA JCKTPOJIMTUYECCKUN KITIOY, 3a-
oJHEHHBIH QocdaTtHbIM Oy(depHBIM paCTBOPOM, KOTOPHIH €XEIHEBHO 00-
HOBJISIETCA II€pe] HayajoM paboThl, JTHOO YCTaHABJMBAETCS BCIIOMOra-
TENBHBIM CTAKaH BMECTHMOCTBIO 50 cM’ C 3EKTPOIMTHYECKUM MOCTHKOM
(IT-obpa3Hag TpyOKa nuaMeTpom 3-6 MM).
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CrakaH U MOCTHK Tarxe 3anoiHsTcs gocdartHeiM OydepHbIM pac-
TBOpOM. /1 npeaoTBpallleHHs BLUIMBAHUS PacTBOpa KOHIIbLI MOCTHKA I10-
CjIe 3aMOJIHEHUS 3aKPBIBAIOT IUIOTHO CKPYYEHHBIMM H3 (PUILTPOBAIBHOM
Oymaru npobkamu. Cneayer clieAuTh, YTOOB B MOCTHKE HE ObLIIO BO3IYLI-
HBIX Ny3bIpeil. BcerioMorarenbHBIM J3JIEKTPOA M OAMH KOHELL MOCTHUKA
OIMMYyCKarOT BO BCIIOMOraTelbpHbIN CTaKaH, BTOPOH KOHel MOCTHKA (Ha HEM
NeN1aloT OTMETKY) — B CTaKaH ¢ aHajausupyeMou npoboi. [lepen teM kKak
NOMECTUTH B CTaKaH ¢ NMpPOOOH COOTBETCTBYIOLMI OTPOCTOK MOCTHKA HJIH
INEKTPOJIUTHYECKUAN KIIOU CIIEAYET TILUATEIbHO ONOJOCHYTh JUCTHILIHPO-
BaHHOW BOJIOM M NPOMOKHYTh (UILTpOBaJIbHOM OyMmaroii. BreinonHeHue
U3MEpEeHU B npodax ¢ HU3KOW KOHUEHTpALUEH HUTPAT-HOHOB PEKOMEH-
AYETCS MPOBOAUTH C UCIIOJIb30BAHHEM MOCTHKA.

10.3.3 B nepeppiBax MeXAy M3MEPCHUSAMH BCIIOMOTraTEJIbHBIR 3JIE€K-
TPOI XpaHAT B HACHILICHHOM PacTBOPE XJIOPHAA KaJIMsgd, U3MEPHUTEIILHBINA —
B pacTBOpE C MOJSPHOM KOHUEHTpauHeld HUTpaT-HOHOB {HHTPATHOTO a30-
Ta) 1,00-10™ Monb/amM°. PacTBOp XJIOpHIa Kaius ¥ €eMKOCTh IS XpaHECHUS
BCIIOMOTaTEJILHOIO 3JIEKTPoAa CAEAYET ACpKaTh HA JOCTATOYHOM Yyale-
HUM OT pabodero MecTa (JIydlle Ha APYyroM CToJIe).

10.4 YcTaHoB/ienHe rpaiydpoBO4YHOH 3AaBHCHMOCTH

10.4.1 B 4ucTBle CyXHE CTaKaHbl BMECTUMOCTHIO 50 CM> C MOMOILKIO
LUIMHAPAa BMECTUMOCTBIO 50 cM’ moMemaioT no 30 cM® KaXkAOro W3 rpa-
JlyHpOBOYHBIX pacTBOpoB Ne 1—-8 U NMPHJIMBAIOT K HUM MHUNETKOH 1O 2 CM°
docparHoro 6ydepHoro pacreopa. CrakaHbl YCTaHaBJIMBAIOT HA MarHUT-
HYIO MELIAJIKY, MOIrPYXaloT B pacTBOp NEPEMELLNBAIOLUUNA 3JIEMEHT, U3MeE-
PUTENBHBIA DJIEKTPOA U BCIIOMOTaTE€IbHBIA JJICKTPO/ ¢ ABOMHBIM KIIFOYOM
HJIM MOCTHK. BKIIOYAIOT MELaNKy ¥ IMPOBOAAT U3MEPEHUE MNMOTEHIMAasa
U3MEPHUTENIBHOIO 3JICKTPOJa B FpaayHPOBOUYHBIX pPacTBOpPAX OT MEHbHLICH
KOHLEHTpaUUu  HUTpaT-HoHOB  (2,00:10° Mone/aM’) Kk  Gonblueii
(5,00-10” mons/mm°). TTyOGuHA MOrpy>XeHHs 31EKTPOJOB U CKOPOCThH Me-
peMeELIUBaHUs NOJDKHBI ObITh OAMHAKOBBIMU I1pH BCeX U3MEpEHHUsAX. I1oka-
3aHUST MOHOMEpa 3anMChIBAIOT IOCJIE YCTAHOBJICHHUS MOCTOSHHOI'O 3Haye-
HUs NOTEeHUUala. BpeMs ero yCTaHOBJIEHMsS 3aBUCHT OT KOHLCHTPALUM
HUTPAT-UOHOB B I'PalyMPOBOUYHBIX PaCTBOpax U COCTABJIAECT, KaK MpPaBUIIO,

OT OJAHOW 710 TpeX MHUHYT. OJHOBPEMEHHO U3MEPAIOT U 3aNKUCBIBAIOT TEM-
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aeparypy rpaaydpoBOYHBIX pacTBOpOB. PasHULA B TeMnepaType Ajsd pas-
HBIX I'paJlyHpOBOUYHBIX paCTBOPOB HE J0OJDKHA coCTaBisATh Oonee 1 °C.

Jnis Kaxngoro rpagyMpOBOYHOrO pactBopa NpPOBOIAT MO [ABa Hapall-
JISJIbHBIX U3MEpeHHUs noTesHuyaia. | pagynpoBOUYHYIO 3aBHCHMOCTH YyCTa-
HAB/JIMBAIOT B KoopAUHATaXx: 3HaueHUus pNO; rpalyHpoBOYHBIX PacTBOPOB
— COOTBETCTBYIOUIME UM 3HAUCHHS NMOTEHIMAJIa B MHILITUBOJIRTAX.

| pagyupoBOUYHYIO 3aBHCUMOCTh YCTAHABAMBAIOT KaXKblil pa3 npu BbI-
[MOJIHEHHUN MU3MEPEHUN MacCOBOM KOHUEHTpaLUH HHUTpAT-UOHOB (HUTpAT-
HOro a30ta) B npobax BOAbI.

10.4.2 Tlo Mepe cTapeHHds 3J1EKTPoAa MOXKET MPOUCXOAUTH HEKOTOPOE
HapylLIeHUE JTUHEHHOCTH TpaayHpOBOYHONH 3aBUCUMOCTH B OO0JIAaCTH HMU3-
KUX KOHUEHTpauul. B TakoM ciiyyae peKOMEHAYETCs NPOBOAUTH pacyer
rpagyUpOBOYHOM XapaKTEpUCTHKHU 1A ABYX AUAna3zoHoB: oT pNO; = 2,30
1o pNO; = 4,40 u ot pNO3 = 4,40 1o pNO; = 5,70. |

10.4.3 Ecnu pyKOBOACTBOM IO 3KCIIyaTallM¥i UOHOMEpaA MpeayCcMOT-
pPEH UHOM cNoco0 yCTAaHORJIECHUA IpagyUpPOBOHHON 3aBUCUMOCTH (rpaayH-
POBKH), TO OOINYCKACTCA YCTaHABJMBAaTh €€ B COOTBETCTBUH C PYKOBO-
JCTBOM K JAHHOMY HOHOMepY. B TOM ciiyuyae, Korjaa rpaayMpoBOYHYIO 3a-
BUCUMOCTh [JIf KOHKPETHOro npuOopa yCTaHaABIMBAIOT MO MEHBILIEMY
YUCJIYy TpaayvpOBOYHBIX 00pa3LoB, YeM mnpeaycMorpeHo B 10.4.1, nocne
€€ YCTAHOBJIEHHA CJIEAYET BBIIOJIHUTE KOHTPOIb CTAOUILHOCTH IpalyHpo-
BOYHOM XapaKTEPUCTHKH B COOTBETCTBHHU ¢ 10.5.

10.5 KonTpoapb cTA0OM/JIBLHOCTH rpaAyHPOBOYHONH XapaKTEPUCTUKH

CpeactBaMd KOHTpONs ABsA0TCA oOpasupt No 1-8 1o 10.2 (He MeHee
TpEX), UCNONB3YEMBIE A YCTAHOBJIEHHUs rpagyUpOBOYHON 3aBHCUMOCTH.
['panyupoBouyHbie 00pa3lpbl A1 KOHTPOAS CTAaOMIBHOCTH ClieAyeT BbIOU-
paTth TaK, YTOoObl KOHLEHTPALMS HUTPATHOTO a30Ta B HHUX HaXOAWJIach B
TOM K€ JAWana3oHe, YTO ¥ KOHUEHTPALUMsd HUTPATHOTO a30Ta B Ipodax BO-
Ibl, aHAIU3UPYEMBIX B KOHKpETHOU naboparopud. I'pagyupoBoyHas Xa-
PAKTEPUCTUKA CUMTAECTCA CTAOMJIBHOW MMPU BBLIMOJHEHUH YCIIOBHUA

| Xy — Cr| <or, 2)

rae Xp — pe3y/bTaT KOHTPOJBHOIO U3MEPEHUS MACCOBOH KOHLEHTpalluH
HUTPATHOTO a30Ta B 00paslie, MI/aM ;

12
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Cr — OpUIIKMCAaHHOE I'paJyMPOBOYHOMY 0O0pa3lly 3Ha4YE€HUE MaCCOBOM
KOHLIEHTPAL[MM HUTPATHOTO a30Ta, MI/aM’;
ORr — MOKa3aTeab BOCIPOM3BOAUMOCTH ISl KOHUEHTpauuu C,, Mr/mam-
(cM. Tabauny 1).

3HaueHue X1 U C pacCUHUTHIBaIOT MO popmyiie (6).

Eciu ycinoBue ctabunpbHOCTH HE BBITIOJIHAECTCA AJIA OOHOTO rpaayHpo-
BOYHOro o0pa3siia, HeOOXOAUMO BBINOJHUTE MOBTOPHOE M3MEPEHHUE 3TOTO
obpasua M1 UCKJIIOYEHHUS pe3yJibTara, COAEpKalero rpyoyr mnorpeiu-
HOCTb. I Ip4 MOBTOPHOM HEBBINOJHEHUM YCIIOBHS, BHIACHAIOT PUYHUHBI HE-
CTaOMJILHOCTH, YCTPaHSAIOT WX M IOBTOPAKOT HM3MEpeHud. ECiu rpaaym-
POBOYHAsA XapaKTEPUCTHKA BHOBb HE OYIET YAOBJIETBOPATH YCJIOBHIO (2),
YCTAaHABJIMBAIOT HOBYK) IpaAyMPOBOYHYIO 3aBUCUMOCTB, JIMOO NMPOBOAAT
U3MEPECHUS B PEXXKUME MUJIJIMBOJIBTMETPA U YCTAHABJIMBAIOT I'pajyHpPOBOY-
HYIO 3aBUCUMOCTB coraacHo 10.4.1.

11 BoinosiHeHne H3MepeHU i

11.1 BbinmosHeHHe H3MepeHHMH NPH OTCYTCTBMH MeEIIAIOIHX
BJIHAHHUHA

B 1Ba YMCTBIX CYXHX CTaKaHa BMECTHMOCTBIO 50 cM” BHOCAT mo 30
CM° aHATU3UPYEMOM NMPOoOHI BOABI ¥ HPHIMBAIOT MUMETKON Mo 2 cM” doc-
¢aTHOro 6ydepHoro pacrsopa. CtakaHbl YCTAaHABJIMBAIOT HA MAarHUTHYIO
MELIAJIKy, MOrpyKaloT B aHAJIM3UPYEMYIO Mpo0y nepeMelinBatOlIMHA 3J1e-
MEHT, U3MEPHUTEJIBHBIA JIEKTPOA U BCIIOMOraTeJbHBIA 3JICKTPOJ C ABOU-
HbIM KJIFOYOM MJIK MOCTHMK. BKITIOUAIOT MEIIAIKY M, IIOCJIE YCTAaHOBJICHHUA
NOCTOAHHOIO 3HAYEHMA NMOTEHIIMAJIA, 3alTUCHIBAIOT pe3ynbTaT. 110 OKoHYa-
HUU HU3MEPEHUA JJIEKTPOAbI OTMBIBAIOT AUCTH/JIMPOBAHHOU BOJOH; OT-
MBIBKA 3JIEKTPOAOB MPOUCXOAUT JOCTATOUHO OBICTPO INPHU €€ TPEXKPATHOM
3aMeHe. OCTaTKM BOABI C MOBEPXHOCTH 3JIEKTPOJA YIAIAT (PHIBTPO-
BasIbHOM Oymaroi. IlpoBoasaT aBa mapajuiebHbBIX U3MEPEHUS MOTEHIMAJa
B aHAJIM3UpYyeMO# npobe BOJbI.

TemMniepatypa aHaJIM3UpYyEMOH npoObI A0KHA OBbITh OJIM3Ka K TEMIIe-
paType rpaayMpoOBOYHBIX PaCTBOPOB MNPHU YCTAHOBJICHUHM IpalyHpPOBOYHOH
3aBUCUMOCTH, JOIYCTUMAs pa3HOCTb COCTaBaAECT He Oouee 2 °C.
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11.2 Memawinue BJAASIHUA U HX YCTPaAHEHHE

11.2.1 BpInOJHEHHIO HW3MEPEHHMH MACCOBOM KOHLEHTpALUM HUTpPAT-
MOHOB (HMTPATHOrO a30oTa) C MOHCEJEKTHUBHBIM JJICKTPOAOM MOIYT MeE-
[IaTh OpraHUYECCKHE BEILICCTBA, COPOUPYIOLIMECH HA IOBEPXHOCTU MEM-
OpaHbl 3JIEKTPOJA U U3MEHSIONIME BEIMYUHY €ro MoTeHIUasia TaKuM obpa-
30M, YTO pE3yJbTaT UIMEPEHUA OKA3bIBAETCS CYILECTBEHHO 3aBbILLEHHBIM.
B npupOaHBIX HE3arpsa3HCHHBIX BOJAaX TaKUMH BELIECTBAMH OOBIYHO SB-
NAKOTCA TYMHUHOBBIE U (PYJIBBOKUCIOTHI, OKpaIIMBAIOIUE BOAY B XKEITHIH
(KOpU4YHEBBIN) UBET. B 3arpa3HEHHBIX MPUPOJHBIX MU CTOYHBIX BOJAaX MO-
YT NPUCYTCTBOBATHL HEOKPAILUEHHBIE MOBEPXHOCTHO-AKTUBHBIE BEUIECTBA.
s ycrpaHeHUsA BIMSIHMA OPraHUYECKUX BELIECTB Mpo0y 00padaThiBaOT
cycreH3uell ruapokcuaa amoMuuus. J{ng atoro k 200 cm’ MpoOkl NPHJIU-
BAIOT I'paflyUpOBAHHON MPOOHPKOI 6 CM® CYCHEH3MH, MEPEMELIUBAIOT A0
obecuBeYrBaHUs NpoObI BOABI K JAOT OTCTOATHCS. DUNLTPYIOT Npody ye-
pe3 OyMaxHbli UIBTP «Oenas JEHTa», NPOMBITBIA JUCTH/LIMPOBAHHOM
BOJIOM, oTOpachiBas MEPBYIO MOPLMIO PuiabTpata. Jlanee BBINOJIHAKOT H3-
MEPEHUsS MACCOBOM KOHUEHTpallUM HUTPATHOro a3oTra B (PUILTpATE CO-
rinacHo 11.1.

[Ip1 BBINOJHEHUU UMEPEHUHA B OKPALUECHHbIX IPUPOJHBIX HJIM CTOY-
HBIX BOJAX Takas o0paborka aBiaigeTcs HEOOX0auMoM. [Ipyu aHaIM3€e HEOK-
pallCHHBIX NPUPOAHBIX BOJ HEOOXOAUMOCTHL OOpabOTKHM CELYET MPOBE-
PUTH UIA KOKJIOT0 THIIA BOJ, AHAJIM3UPYEMBIX J1TaDOpaTOPHUEA.

11.2.2 Haunbosnee CyleCTBEHHOE MELIAIOUIEE BIUSIHUE HA PE3YJIbTa-
Thl ONPEACIECHUS HUTPATOB MOTEHLIMOMETPUUECKHUM METOILOM C UOHCEJIEK-
TUBHBIMU IJIEKTpoaaMu (JIOOOH MapKd) OKa3bIBalOT XJIOpUIbl. CTEINEHDb
MEILAKIIETO BJUAHUA 3aBUCHUT KAaK OT KOHLEHTpAalLMU XJIOPUAOB, TaK U
KOHLUEHTpALMU HUTPATHOrO a3ora. [Ipy HU3KOM KOHUEHTpALMU HUTPATHO-
ro azora MELIAoUIEE BIUAHUE XJIOPUAOB INPOABIACTCH YK€ MPH KOHIICH-
Tpauyuy ux 5-10 mMr/am’ u Bbimie. YeM Bbillle KOHLEHTPALUA HUTPATHOTO
azora B Mpobax, TEM MEHbBLUIE BAUSHHUE XJIOpUAOB. JU1d mpoBeaeHUs Kop-
PEKTHBIX HU3MEPEHUU U pacyETOB MACCOBOM KOHLIEHTPALUMU HUTPATHOTO
a30Ta HEOOXOAUMO 3HAaTh KOHLEHTPALUMIO XJIOpUA0B. OUEHUTh MELIAIoLIEe
BJIMSHUE XJIOPUIOB IPH ONPEACICHUM HUTPATHOIO a30Ta B KOHKPETHBIX
npodax, MOXXHO MO CIECAYIOLIUM 3aBUCUMOCTSIM:

CN = 0,013'CC|- (3)
(npu Cc- <160 M/ M)
14
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unu Cy =-2,3 +0,027-C- (4)
(npu Cc- >160 Mr/nM3),

rpe Cy — MaccoBasi KOHLEHTpalUsa HUTPATHOrO a30Ta, ML/ M
Cc|- — MaccoBas KOHLIEHTpaLUs XJIOPUIOB, MI/IM>.

Eciau MaccoBast KOHUEHTpAlIMS HUTPATHOTO a30Ta B Npobe BObI, HAM-
JE€HHas B pe3yJbTaTe U3MEPEHUH, paBHA WU IIPEBLIIAET PACCUUTAHHYIO
no ypaBHEHUAM (3) uau (4), MELIAIOLIMM BJIMSHUEM XJIOPUAOB MOXHO
npeHedpeyb U pe3ysibTaT U3MEPEHUA MIPUHUMAIOT 32 KOHLIEHTPALIMIO HUT-
paTHOrO a30Ta B aHAJIM3UPYEMOMH IpoOe BOAbl. B MPOTUBHOM cClly4yae Me-
[IAIOILICE BJIMAHHE XJIOPDUAOB CJIEAYET YUYMTHIBaTh. [IpH KOHUEHTpaluUu
xjopuaoB Bbiie 2000 Mr/,uM3, ONpeAcicHUEe HUTPATHOIO a3oTa ¢ HOHCE-
NEKTUBHBIM 3JIEKTPOAOM TMPOBOAUTE HE cieayer. Eciau KOHIEHTpauus
HUTPATHOrO a30Ta JOCTATOYHO BEJIUKA, MOXHO TPOBOJMTH U3MEPEHUS B
npode, paz0aBICHHOM TakuM 00pa3oM, 4TOObI KOHLEHTpAaLUsA XJIOPUIOB
crajia MeHbiue 2000 mr/om’.

Mewarouee BIMAHUE XJIOPHAOB MPH OMNPEACICHHOM COOTHOLUCHUM
MACCOBBIX KOHILIEHTpALMi HUTPATHOrO a30Ta M XJIOPHUJAOB MOXKHO YYECTh
BBCJICHUEM OMITUPHUYECKUX TMOINPABOK, NpuUBeAeHHbIX B Tabiauie 3. llo-
MpaBKH I MPOMEXKYTOYHBIX 3HAYEHUH KOHLICHTPALUK XJIOPHIOB HAXO-
ISAT METOAOM JIMHEUHOH HHTEPIOJIALHH.

[TonpaBka BBIYUTACTCS U3 pe3yjibTaTa MOTEHLHOMETPHYECKOIO U3ME-
PECHUS HUTPATHOrO a30Ta B MPUCYTCTBUU XJIOpUAOB. IlonpaBky gomycka-
€TCS BBOJWTH B TOM CJIy4ac, €CJIM KOHUEHTpauMus XJOPUIAOB TPEBbILLIAET
KOHLIEHTpaLMIO HUTPAaTHOro a3ora He Oonee, yeM B 4000 pa3. [Ipu Gonee
BBICOKOM 3HAQYE€HUU OTHOILUECHUS KOHLEHTpPALMH pe3yjbTaT U3MEPEHUS C
YYETOM MELIAKOLIETO BIUSAHUA XJOPUAOB MyTEM BBEACHHUS IOMPABKH CTa-
HOBUTCS HEAOCTOBEPHbIM. EC/IM 1ocCjie BbIYMTAHHUS MOMPABKH MOAYYArOT
KOHLICHTPALMIO HUTPATHOrO a30Ta HWXKE NOMYCTHUMOM )11 JAHHOH KOH-
LeHTpauun xjopuaoB Cy, pe3yabTar CleayeT 3anucarth Kak «MeHee Cy,
M/ M ».

15



P 52.24.367-2010

Tabnmuua 3 — IlonpaBku K pe3yabTaTy H3MEPEHHUS MACCOBOM KOHILICHTpA-
HUY HUTPATHOTO a30Ta I YCTPAHCHUS MeEIAKILEro BIHMIHUSA XJIOPUJIOB

Macconagd [lonpaBka, MaccoBas Ilonpasxka, MaccoBas [TonpaBka,
KOHIIEHTpALIUA KOHLICHTPpaLIUs KOHIICHTpalUs
XJIOPHUIOB, d1s XJIOPUIOB, Q1. XJIOPUJOB, Q15
MI/ M Mr/ 1M mr/am’ M/ M Mr/am’ M/ M

5 0,011 160 0,24 550 0,85
10 0018 170 0,26 600 0,92
15 0,026 180 0,28 650 0,99
20 0,033 190 0,30 700 1,06
25 0,041 200 0,32 750 1,13
30 0,049 220 0,36 800 1,20
35 0,056 240 0,40 850 1,27
40 0,064 260 0,43 900 1,34
45 0,071 280 0,46 950 1,41
50 0,079 300 0,50 1000 1,48
60 0,094 320 0,53 1100 1,62
70 0,11 340 0,56 1200 1,76
30 0,12 360 0,59 1300 1,90
90 0,14 380 0,62 1400 2,04
100 0,15 400 0,65 1500 2,18
110 0,17 420 0,68 1600 2,32
120 0,18 440 0,70 1700 2,46
130 0,20 460 0,73 1800 2,60
140 0,21 480 0,76 1900 2,74
150 0,23 500 0,79 2000 2,88

BHUMAHUE! VYKA3AHHBIE 3ABUCHUMOCTHU W TIOIIPABKH
CIIPABEJJIUBBI TOJILKO JUIS DJIEKTPOJIOB DJIUC-121 NO;

11.2.3 Meinaroiiee BIUAHUE CyIb(aToOB CYHICCTBCHHO MCHBIIEC, YEM
BJIMIHME XJIOPHJOB, OJHAKO MNMpPH KOHIEHTpAuWH CyiabdartoB Oonee 200
MTI/AM° U KOHLEHTpAlLMH HUTpaTHOro asota MeHee 0,30 MI/aM° BIHSHHE
Cynb(aToB TaKXe CIEAYET YYMThIBATh IYTEM BBEACHHMS MOMPABOK (CO-
rinacHo tabiuue 4). [lonpaBka, yYMTBIBAIOIAA MEILAIOILIECE BIUSHHUE CYJIb-
¢aToOB BBOOUTCS MOCJE BBEACHUS TOMNPABKH, YYMUTBHIBAKOLIEH MEILAIOIICE
BJIMSAHUE XJIOpUIOB. [lonpaBKy clieaAyeT BBOAUTL B TOM Cllyyae, €ClIM H3-
MepeHHas (MpU OTCYTCTBUU MEIUAIOILErO BIIUAHUS XJIOPUAOB) UJIK pac-
CYWUTAHHAA C YYETOM BIUSAHUS XJIOPHUIOB KOHLIEHTPALIUs HUTPATHOIrO a30Ta

HHKE:
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a) 0,10 ME/IM® Npy KOHLEHTpauuu cynbparos 200 Mr/aM’ U BbILLE;

6) 0,15 MI/IM” [PH KOHLEHTPALMH cynbdhaToB 500 Mr/aM> U BeILLE;

B) 0,20 Mr/aM’ TIpH KOHLEHTpalH cynbdator 1000 Mr/aM’ ¥ BhILIE;

r) 0,25 Mr/aM” npu KOHLEHTpaUuH cyabdatos 2000 Mr/aM> H BhILIE;

n) 0,30 mMr/mM’ npu koHueHTpauu# cyiabdaroB ot 3000 mo 5000
MI/IM".

Tabnuua 4 — llonpaBku K pe3yabTary U3MEPEHHUS MACCOBOM KOHHEHTPA-
[IJMM HUTPATHOTO a30Ta VIl YCTpaHEHMUS MELIAOUIETO BIUAHUA CYJIb(}aToB

Maccogas [Tonpaska, Maccogas [TonpaBka, Maccosas IlompaBka,
KOHLIE HTpallUA KOHLIEHTPaIUA KOHLEHTpAIUA

cynndaros, q, CyIb(aToB, 9, , Cyib(arToB, a,.

| /IIM3 MI‘/II3 | MF/IIM _ MI/IM’ - MI/ M _ M/ M’
200 0,006 2000 0,032 4000 0,060
500 0,011 2500 0,039 4500 0,067
1000 0,018 3000 0,046 5000 0,074
1500 0,025 3500 0,053 - -

12 BolunciieHne pe3yjabTaTOB H3MEpPEHHH

12.1 3nauenue pNQOs, MOJTB/IM”, aHAJIM3UPYEMBIX NTPOO BOABI HAXOAAT
o rpagyupoBOYHOM 3aBUCHUMOCTH. MOJIApHYIO KOHLEHTpALIUKO HUTPAT-
MOHOB PaCCYMTHIBAIOT MO CIAECAYIOIUHUM COOTHOIUCHHUSIM

pNO; = -lg [NO;3], [NO3]=10""3, ()
rae [NO;] — MonspHas KOHUECHTpaUMs HUTPAT-HOHOB, MOJIB/IM".

MaccoBylO KOHI{EHTPALHIO HUTPATHOIO a30Ta X, MF/,L[M3, WJIK HATpAT-
UOHOB Xno; , Mr/):[M3 , PAaCCYHUTBIBAIOT MO CACAYIOILIUM COOTHOLUIECHUAM

X =107 14-10°, (6)
Xno,= 1077793.62-10°, (7)
Ilpy OoTCYTCTBHM MeWIalOWIEro BAUSHUSA XJIOPHAOB M/UIH Cyb(aToB

32 pe3yJIbTAaT U3MEPEHUS TIPUHUMAIOT TMOJYYCHHOE 3HAUCHUE X WM Xno; .
Ecnu xJopuabl WiK CyabdaTbl NPUCYTCTBYIOT B KOHLEHTPpALIUIX, MELIAKO-
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IUX ONPEAC/ICHUIO HUTPATOB, Pe3yJIbTaT U3MEPEHUS X, PAaCCUMTHIBAIOT
no popmyam

Xn=X-q-q (8)

U1 inN03 Z}_(N% -4,43q, - 4,43 q ()

12.2 Pesynbrar u3MepeHus B JOKYMEHTAX, NMpEeAyCMaTPHUBAIOLIMX €ro
MCIMOJIb30BaHUE, NIPEACTABIAIOT B BUIE

X + A, Mr/am’, (10)

Xno, £ A, MI/IM (11)
WK Xn + A, Mr/am°, (12)
Xnoy£ A, MI/OM°. (13)

rae A — XapakTEpPUCTHKA MOrpEUIHOCTH UIMEPECHUS IJI JAHHOM MacCOBOH
KOHLEHTpallUl HUTPATHOI'0 a30Ta MPH JOBEPUTEIILHOU BEPOSIT-
HocTH P=0,95 (cm. Tabnuuel 1 u 2);

A" =443 A.

YucneHHbIC 3HaYCHUA pe3yjabTara U3MEpPECHHS AO/DKHBI OKaHYHBATHCA
HUpoH TOro Xe paspsaaa, YTO U 3HAYCHUSA XaPAKTEPHUCTHUKH TMOTPEIIHO-
CTH; NOCJEAHUE HE JOJDKHBI coaepKaTh 0oJiee ABYX 3Ha4alux 1HQp.

12.3 JlornycTUuMO NpEeACTaBIATh pe3ybTaT B BUJIC

X A, (14)
Hid Xn + A, MT/aM° (15)

[IpU YCIIOBHH A< A,

rae A, — rpaHulbl XapakKTEPUCTUK TMOrPeIIHOCTH PE3YIbTATOB H3MEpE-
HU, YCTAHOBJICHHBIE [IPH pealIM3alUi METOAUKH B 1abopaTopHH
U 00eCreuruBaeMble KOHTPOJIEM CTaOUIBHOCTH PE3YJIbTATOB H3-
MEpPEHHH.

12.4 Pe3ynbTaThl UBMEPEHHHA OGOPMIAIOT NPOTOKOJIOM MM 3aNHCHIO
B )XYpHaJi€, 1o ¢opMaM, NMPUBEAEHHBIM B PYKOBOACTBE MO KayecTBy j1abo-
PaTOPHH.
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13 KonTpoab kadyecTBa pe3ybTaTOB H3MEPEHHI NPH peaiH3alHH
METOAHUKH B JladopaTropuu

13.1 Ob61He noJ10oXxXeHus

13.1.1 KoHTponps KauecTBa pe3yabpTaTOB U3MEPEHUN TNPH peaTu3aluu
METOJUKH B J1a00paTOpUH MPEayCMaTpUBAET:

~ OINEPATHUBHBIA KOHTPOJIb MCHOJHHUTEIEM IPOLEAYPHl BBIMIOJIHEHUS
U3MEPEHUH (HAa OCHOBE OLICHKH TMOBTOPAEMOCTHU, MOTrpPEIIHOCTHU HpPH pea-
JMH3AUMHY OTIAENBHO B3STOM KOHTPOJIBHOM MPOLEAYPHI);

~ KOHTPOJIb CTA0OHUJILHOCTHU Pe3yJIbTaTOB U3MEPEHHUH (Ha OCHOBE KOH-
TPOJIa CTAOWILHOCTH CPEAHEKBAAPATHUECKOrO OTKJIOHEHHUS MOBTOPAEMO-
CTH, TTOrPECILIHOCTH ).

13.1.2 IlepHoau4yHOCTh OMEPATHBHOIO KOHTPOJISI UCIIOJHUTEIIEM [IPO-
[[eAYpbl BBINOJIHEHUS U3MEPEHUHN, a TAKXKE pealu3yeMeble NpoLUeayphbl KOH-
TPOJIsE CTAOMJILHOCTH PE3YyJAbTAaTOB BBINOJHAEMbIX U3MEPECHUM perjiaMeH-
TUPYIOTCS B PYKOBOACTBE MO Ka4€CTBY J1a0OpaTOPHH.

13.2 AJIrOpMTM 0N€PATHBHOI0 KOHTPOJIA NOBTOPAEMOCTH

13.2.1 KOHTpOJIb MOBTOPSAEMOCTH OCYUIECTBIIAIOT JJI KAXAOro U3 pe-
3yJbTAaTOB U3MEPEHHUU, MOJYUYEHHBIX B COOTBETCTBHM C METOOUKOM. Jlis
3TOr0 OTOOpaHHyIo npody BOABI AE/IAT HA ABE YACTH, U BBINOJHAOT U3ME-
PEHUS B COOTBETCTBHUHM C pasfesiom 11.

13.2.2 Pe3ynbTaT KOHTPOJIBHOM MPOLEAYPHI I, MI/AM® PaCCUMTHIBAIOT
1o popmyJie

rﬁz‘XI_XZ‘a (16)
I'AcC Xl, Xz- — PC3VJIbTaTbl CAHHHUYHbIX HBMepeHHﬁ MACCOBOH KOH-

LEHTpaLMK HUTPATHOTO a30Ta B Ipobe, MI/aM>.
13.2.3 Ipesen NOBTOPAEMOCTH I, MI/IM> PACCUHTHIBAIOT MO GopMyie

=277 0., (17)

rJie G, — MoKasaTe/lb NOBTOPIEMOCTH, MI/AM° (cM. Tabnuuy 1).
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13.2.4 Pe3ynbTaT KOHTPOJLHOW NpOLEAYphl AOJKEH YIAOBJIETBOPATD
YCJIOBHUIO

Iy <r,. (18)

13.2.5 1lpu vecoOmoaeHuu ycioBus (18) BBIMOAHAIOT €LUe ABAa HU3MeE-
PE€HHS U CPAaBHHBAIOT pa3HHUIlY MEXIY MaKCUMallbHbIM U MHUHHMAJIbHBIM
pe3yJibTaTaMu C HOPMAaTUBOM KOHTPOJIA paBHBIM 3,6°C,. B ciiyyae noBTOp-

HOT'O TPEBBILICHUA MPEEa MOBTOPIEMOCTH, NOCTYNAKOT B COOTBETCTBHH
¢ pasaeiaoM 5 T'OCT P UCO 5725-6.

13.3 AAropuT™M OmepaTHBHOr0 KOHTPOJIH IpoUeaAyphbl BbINOJIHE-
HHSl H3MEPEHHH ¢ HCIIOJIbL30BAHHEM METOAA N00aBOK COBMECTHO ¢ Me-
TOAOM pa30aBJIeHUA NMPoO

13.3.1 OnepaTUBHBIA KOHTPOJIb NPOLIEAYPHI BBIIOJHEHUS U3MEPEHUM
C HUCIOJb30BAHHMEM METOAA NOOABOK COBMECTHO C METOAOM pa3zOaBIICHUS
NpoOBl MPOBOMSAT, €CJIM MACCOBass KOHUEHTpAlLMsd HUTPATHOIO a30Ta B pa-
6oueit mpobe coctapnser 0,2 Mr/nM’ u Gonee. B MPOTHBHOM cilydae ore-
pPaTUBHBIM KOHTPOJIb HPOBOAAT METOAOM A00aBOK corjiacHo 13.4. Jlis
BBeACHUS N100aBOK UCIONB3YIOT ['CO, nub0 aTTeCTOBAHHBIN pacTBOP HHUT-
paroB (npuiaoxeHue b). Ilpu BBeAcHUM NMONpaBOK K KOHLEHTPALIUM HUT-
paTHOro a3ora B pa30aBiieHHOH Npo0Oe clieayeT HaXOAUTh IMONPABKY, COOT-
BETCTBYIOILYKO KOHLIEHTPALMU XJOPHAOB HIIH CYJIb(ATOB TaKXKe B pa3OaB-
JICHHOH 1npo0e.

13.3.2 OnepaTuBHBIA KOHTPOJIb UCIIOJHUTENEM MPOLEAYPHI BBINOJIHE-
HUA UIMEPEHUM TIPOBOMAT MYTEM CPAaBHEHHUA PE3YNHTATOB OTACIBHO B3f-
TOM KOHTPOJIbHOM npoueaypbl Kk, ¢ HOpMaTHBOM KOHTpOJIA K;.

13.3.3 Pe3ysnbTaT KOHTPOJIBbHOM npoueaypsl Kk, Mr/aM>, pacCUMThI-
BAKOT MO (POpPMYJIE '

ikl alllen

Ki,= X"+(n-1)-X'-X-C, (19)

rae X"- cpenHee apudMeTHYECKOE 3HAYEHHME OBYX pE3yJIbTATOB KOH-
TPOJILHOTO HM3MEPEHMA MACCOBOM KOHLIEHTpAIlMH HUTPATHOTrO
azora B MnpoOe, pa30aBjeHHOW B 1) pa3, C U3BECTHON J00OaB-
KO, MI/aMm>;
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X'~ cpenHee apu(METHUECKOE 3HAYEHHUE JIBYX PE3YJILTATOB KOH-
TPOJIBHOIO HM3MEPEHUS MAaCCOBOM KOHLEHTpAlUMH HHUTPATHOI'O
a30Ta B 11pobe, pa3baBJIeHHO B 1) pa3, MI/IM";

X - cpeanee apubMeTHYECKOE 3HAUYEHHE NBYX Pe3yJIbTaTOB U3MeEpe-
HUS MacCOBOH KOHIIEHTpAaU¥MHd HUTPATHOro a3oTa B padoyci
npooe, MT/IM":

C - KOHIIEHTpauus JOGaBKH, MI/IM".

13.3.4 Hopmarus koutpons K, Mr/am>, paccuntsisator mo dopmyiie

X' X

K= \/Anz "+(n—*1)2AH2 +A 2, (20)

rae A”x , AHX,H AHX—— 3HAYCHUA XAPAKTEPUCTHK TOTPEIIHOCTH PE3yJIbTa-

TOB U3MEPEHUM, YCTAHOBJICHHBIC MPU pealin3allvu
METOAMKH B J1adopaTopuy, COOTBETCTBYIOLLHE
MAaCCOBOH KOHICHTpAaLUMU HUTPATHOIO as3oTa B
pa3baBjicHHOH 1npobe ¢ nobaBkoi (pa3daBiIeHHOM
npobe, paGoueit mpobe), MI/am-.

[Ipumedanue — JIomycCTUMO XapaKTEPUCTUKY NOTPEIMIHOCTH PE3YIIBTATOB W3-

MEpPEHU NpH BHEAPEHUH METOIMKH B j1a0OpaTOpHUM YCTAaHABJIMBATh HA OCHOBE Bbi-

paxkeHus: A, = 0,84'AX,, A, =0,84-A,, u A =0,84*AX C NOCJIEXYIOMHM
X " X' X

YTOYHEHYEM 110 MEPE HAKOIUIEHUA KHPOPMALMU B MPOLECCE KOHTPOJS CTAOUNBHO-
CTH pe3yJbTaTOB H3MEPECHU.

13.3.5 Ecnm pe3ynpTaT KOHTPOJBHOK NMPOLEAYPHI YIAOBJIECTBOPICT YyC-
JIOBMIO:

| Kig |< Ky, (21)

MpOLEAYPY AHAIKU3a IIPHU3HAIOT YJIOBJIETBOPUTEILHOIA.

[Ipu HEBBIMOIHCHUH YCIOBHUA (21) KOHTPOJBHYIO MPOLEAYPY IMOBTO-
pslOT. [Ipy MOBTOPHOM HEBBLINOJHEHUH YCIOBUSA (21), BBIACHAIOT NPUYH-
HbI, IPUBOJAIIUE K HEYJAOBIETBOPUTEIBHBIM pPE3yJIbTaTaM, U NPUHUMAIOT
MEPBI M0 UX YCTPAHEHHIO.
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13.4 AJIrOpHTM ONEPATHBHOI0 KOHTPOJI NPOUEAYPbI BbINOJIHEHH A
H3MEPEHHUH ¢ HCMOJIL30BAHHEM METOAa N00aBOK

13.4.1 OnepaTHBHBIA KOHTPOJIb UCIIOJHUTEIEM NPOLEAYPHI BBIIIOIHE-
HUA U3MEPECHHM MPOBOMAT NMYTEM CPaBHEHHMS PE3YJIbTATOB OTIAECILHO B3Si-
TOW KOHTPOJIBHOM! MPOLIEAYPHI KK2 C HOpMATUBOM KOHTpOJI K.

13.4.2 PesyabTaT KOHTPOJBHOM mpoueaypbl K, pacCUMTBIBAIOT I10
dhopMyJie

Ky, =X"-X -C, (22)
rme X"— cpeaHee apu(PMETHUYECKOE 3HAYCHHE JBYX pPe3YJbTATOB KOH-
TPOJBLHOTO H3MEPEHHS MACCOBOM KOHLEHTPALMH HUTPATHOIO

a30Ta B [1pobe ¢ U3BeCTHON 100aBKOI, Mr/,uM3 :

13.4.3 HopMaTHUB KOHTPOJIA HOrpeIiHOCTH Ky, MT/ oM, pacCYUTHIBAIOT
no GopmyJie

K= AL +AL . (23)

roe A, - 3HAYCHUE XAPAKTCPUCTUKH MOTPEIHOCTH PE3YJbTaTOB H3ME-
Xﬂ

PEHUI, YCTAHOBJICHHbBIC MPH peaIM3aliid METOAUKH B 1aboparto-

PHHM, COOTBETCTBYIOIIME MACCOBOH KOHLIEHTPALMH HUTPATHOIO
a30Ta B pobe ¢ J0OaBKOM, Mr/mM’.

I[Ipumevanne — JlomycTuMo IS pacueTa HOpMaTHBa KOHTPOJIS HCIOJIb30BaTh
3HAYEHUA XapaKTepUCTUK MOTPEIIHOCTH, MOJyYEeHHbIE PacUeTHLIM HMyTeM IIo ¢op-
MynaM AT, =0,84-A7 mA =0,84-A .

13.4.4 Ecnd pe3ynbTaT KOHTPOJIBHON MpOLEAYPhl YAOBICTBOPAET YC-
JIOBUKO

‘ KK2 ‘S KZ- (24)

NpoLecAYPY aHa/IM3a MPU3HAIOT YAOBJIETBOPUTEIBHOM.

[Ipy HEBBIMOJIHEHUM YCJIOBUA (24) KOHTPOJBHYIO NMPOLEAYPY MOBTO-
psAtoT. [Ipy MOBTOPHOM HEBBINOJIHEHUU YCJIOBUSA (24), BBIACHSAIOT NMPHYHU-
Hbl, MPUBOAIIME K HEYNOBJIETBOPUTENILHBIM pe3yJibTaTaM, U IIPUHUMAIOT
MEpPHI IO UX YCTPAHECHHUIO.
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14 IIpoBepka npHEMJIEMOCTH Pe3yJabTATOB, NOJYYEHHLIX B YCJ0-
BMSIX BOCIIPOH3BOAMMOCTH

14.1 PacxoxaeHde MexXAy pe3yiabTaraMd H3MEpPEHHH, MOITyYCHHBIMHU
B ABYX J1a00OpaTOpUsiX, HE NOJDKHO MPEBBILATH MpeAcia BOCHPOU3BOAHMO-
cTH. IIpy BBINOJIHEHUM ITOTO YCJIOBHS NpuemiieMbl 0ba pe3yabTaTra H3Me-
PEHUIM U B KAa4€CTBE€ OKOHYATEJILHOIO MOXXET OBITH MCIIOJIB30BAHO HX 00-
Hee CcpelHee 3HauyeHWe. 3HAYCHWE IIpelesia BOCIPOHU3BOAUMOCTH R,
MI/IM°, PACCUMTHIBAIOT MO hopMyJIe

R=2.776x. (25)

rae O — MOKa3aTelb BOCIPOM3BOANMOCTH METOIMKH, MI/IM> (cM. TabJiu-
bl 1 1 2). '

14.2 lpu npesbllleHUH npeaena BOCHPOU3BOJAUMOCTH MOTYT OBITh HC-
[10JIb30BaHbl METO/b! OLEHKU NPUEMIIEMOCTH pE3YJILTATOB HU3MEPEHHUU CO-
riaacHo pazaeny S I'OCT P UCO 5725-6 unu MU 2881.

14.3 TlpoBepka MNpHEMJIEMOCTH MNPOBOAUTCS NPH HEOOXOIAUMOCTH
CPaBHEHHS PE3YJIbTATOB U3MEPECHUH, MOJIYUEHHBIX ABYMS JIaDOpaTOPUSIMHU.
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Ilpuaoxenune A
(obs13aTesibHOE)

IIpHroroBjieHHE CYCIIEH3HH THAPOKCUHIAA AJTIOMHHHUS

B crakaHe BMecTUMOCTBIO 1000 cM’ pacTBOpSAIOT 63 T anOMOKaIHe-
Boix KBacuoB (KAI(SO,), 12H,0) B S00 cM’ IMCTUNIMPOBAHHOM BOJHI.
HarpeBatot pactBop 10 60 °C ¥ npd NOCTOSHHOM TEPEMEIMBAHUN MEJ-
A€HHO NpuGaBIAIOT 28 CM° KOHLEHTPMPOBAHHOTO pPacTBOpa aMMHMAKA.
J[atoT cMecH OTCTOATLCA B T€UYcHHE | 4, a 3aTeM MPOMBIBAIOT HECKOJIBKO
pa3 JUCTUJLTHPOBAHHOU BOJOH, NEKAHTUPYS XKUIAKOCTH HAJ OCaAKOM.

OTMbBIBaHHE OCaJIKa BEAYT 0 OTPULIATENBHBIX PE3yJIbTaTOB MPOOLI HA
CyibdaTkl ¢ pacCTBOPOM Xuiopuja Oapus. [ npuroToBiIeHUS pacTBopa 6 r
XJIopuaa Gapus pacTBOPSIOT B 90 cM’ OUCTHILTMPOBAHHON BOMBI, NOGAB-
0T 10 oM’ KOHLIEHTPUPOBAHHOU COJISHOU KUCJIOTHI U IEPEMEIINBAIOT.
Ha 10 cM” nipoMbIBHO# Bozbl GepyT 1 eM pacTBopa xstopuza Gapus.
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IIpuaoxenue b
(00si3aTeibHOE)

MeToauKa NPHIOTOBJIEHHS ATTECTOBAHHBLIX PACTBOPOB HUTPATA
kaaust AP1-NO;, AP2-NOj; u AP3-NO; 119 ycTaHOBJIEHHSA
rpagydpoBOYHBIX XapaKTEePHCTHK NPHOOPOB H KOHTPOJISI TOUHOCTH
pe3yjbTATOB H3MEPEHHH MacCOBOH KOHUCHTPalHH HHTPATHOIO a30Ta
NOTEHIHOMETPHYECKHM METOAOM

b.1 Haznayenue n 06012aCTh NPUMEHEHU A

Hacrosiigas METOAHKA pErjaMEeHTUPYET NpOoUEeaypY MPUTrOTOBJICHUS
ATTECTOBAHHBIX PAacTBOPOB HUTpaTa Kajius, NMpeAHA3HA4YCHHBIX I yCTa-
HOBJICHHUSl T'PaJyUPOBOYHBIX XAPAKTEPUCTUK MPHOOPOB U KOHTPOJIS TOY-
HOCTH pEe3YyJbTaTOB H3MEPEHHUI MaCCOBOW KOHLICHTpallM¥ HUTPATHOIO
a30Ta B BOJAX NOTEHUHOMETPUYECKHUM METOJIOM.

b.2 MeTposiornueckyie XapakTepHCTHKH

MeTponornuecKue XapakTepUCTUKH aTTECTOBAHHbBIX PACTBOPOB MPH-
BeJleHbI B Ta0ulie b.1.

Tabnuua b.1 — Metponoruyeckue xapakKTepUCTHKH aTTECTOBAHHEIX pac-
TBOPOB

3HAYECHUE XAPAKTCPUCTUKH

HanmeHoBaHM € XapaKTEPUCTUKH A1 aTTECTOBAHHOr0 pacTBopa
AP1-NO; AP2-NO, AP3-NO;
ATTecTOBanHOE¢ 3HAYCHUE MOJISPHONW KOH- +1.00-10 +1.00-1072 +8 00-107

3
HCHTpallHH HHTPpAaTHOI'O a30Ta, MO/ M l

['paHuIBl NOTPEMIHOCTH aTTECTOBAHHOTO 0.0023-10"! 0.0036-10° 0.032-10"
3HAYCHUA MOJISPHON KOHLEHTPALIKU HUT- " ’ ’

_patHoro asora (P=0,93), MOJIB/ M

ATTECTOBAHHOE 3HAYCHHE MACCOBOH I;ZOH- 1400 140.0 112.0
LICHTPALIUH HUTPATHOI'O A30Ta, MI/IM

| panyiiel NOTPEILHOCTH ATTECTOBAHHOIO
3HaYCHUA MACCOBOHW KOHIICHTPAUMA HUTPAT-
Horo aszora (P=0,95), Mr/am’

H
(a
[}

0,5 +0,4

ATTECTOBAHHOE 3HAYECHHE MHCCOB:?H KOH- 6200 620 496
LEHTpAIMH HUTPAT-WOHOB, MI/IM

[ pasunb! MOrPeIIHOCTH aTTECTOBAHHOTO
3HAYCHHUA MACCOBON KOHLICHTpalUXuHl HUTpAT-
uoHoB (P=0,935), MI/ 1M

1
I
o
H
b

E15
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b.3 CpeacrBa muH3MepeHnii, BcnoMoratTejibHbIe YCTpPOMCTBa,
pPeaKTHBbDI

b.3.1 Becn naboparopubie Boicokoro (II) xnacca TouHoctu no 'OCT
P 53228-2008.

b.3.2 KonOel MepHBIe 2-ro Kj1acca TOYHOCTA HMCHOJHCHHA 2, 2a IO
'OCT 1770-74 BMecTMOCTBIO 250 cM” — 3 wiT.

b.3.3 IluneTkyu ¢ omHOIf OTMETKOM 2-r0 KJIacCa TOYHOCTH UCITOJIHEHUS
2 no TOCT 29169-91 BmectumocTbio: 20 cm® — 1 ., 25 cm® — 1 .

b.3.4 CrakaHuuk 1 B3BemuBaHus (Orokc) CB-24/10 mo T'OCT
25336-82.

b.3.5 Boponka na6oparopHas o 'OCT 25336-82 nuamerpom 56 mm.

b.3.6 llInarens nmacTMacCoOBBIM.

b.3.7 Hauika seinaputenbHas Ne 1 uinu 2 no F'OCT 9147-80.

b.3.8 JOkcukaTop MCHOJHEHHA 2 ¢ auaMeTpom kopmyca 190 MM mo
['OCT 25336-82 ¢ 6e3BOAHBIM XJIOPHAOM KaJIbLIHUAL.
b.3.9 IIpomMbiBanka.

b.3.10 CkiassHKH M3 TEMHOro CTEKJja I XpaHE€HHS PacTBOPOB BMe-
CTUMOCTBIO 0,25 e,

b.3.11 Hlkad cymunpHbIi 00111€71a00paTOPHOrO HA3HAYECHMUS.

b.3.12 XonoauapbHUK OBITOBOH.

b.4 UcxoaHble KOMIIOHEHTHI ATTECTOBAHHLIX PACTBOPOB

b.4.1 Kanuit azorHOKMCcHBIi (HUuTpaT Kanmda) mo 'OCT 4217-77, x.u.
OcHoBHOE BeecTBO KNO3, MaccoBas 10714 KOToporo He MeHee 99,8 %.

b.4.2 Kanbuuit XJ10pUCTBI 00€3BOXEHHBIA (IpaHynbl) mo TY 6-09-
4711-81, u.

b.4.3 Bona nuctunauposanHas no ['OCT 6709-72.

b.5 llpoueaypa npuroToB/JAeHHA aTTECTOBAHHbBIX pacTBOpPOB

b.5.1 Ilpurorosnenue arrecroBanHoro pacreopa AP1-NOs

Jns npurotopacHUsA arrectoBaHHOro pacteopa AP1-NOs; B3BelLIHBa-
IOT Ha J1JaDOpaTOpHBIX BeCax B OKOKCE C TOYHOCTHIO IO YETBEPTOrO 3HAKA
nocJie 3anaror 2,527 r HUTpaTa Kajus, [PEeABapUTEIbHO BBICYLIEHHOTO B
cywunbHOM ikady npu temreparype 110 °C B TeueHue 1 4 U oxJ1axaeH-
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HOro B 3KCHKATOpE HajJ XJOPUIAOM Kalblusa. KOJHMUYeCTBEHHO IEepeHOCAT
HABECKY B MEPHYIO KOJI6y BMECTHMOCTBIO 250 ¢M”, pacTROPSIOT B AUCTHII-
JIMpOBAHHOM BOJIE, JOBOAAT OOBEM pacTBOpa A0 METKH Ha KoJjOe U nepe-
MeluuBaroT. [lepeHocaT pacTBOp B CKISHKY H3 TEMHOIO CTEKJa ¢ XOpOILUO
MpUTEPTOM CTEKJIAHHON UJIH TUIACTUKOBOH MPOOKOIA.

[TonydeHHOMY pacTBOPY MPHUITUCBIBAIOT MOJIIPHYIO KOHUEHTPAIlMIO
1,00:10" Momp/IM°, MacCoBYIO KOHIICHTPAlUMIO HUTPAaTHOTO a30Ta
1400 Mr/nM>; MaccOBYIO KOHLIEHTPALMIO HUTpaT-HOHOB 6200 Mr/omM>.

b.5.2 IlpuroroBnenue arrectoBaHHOro pacteopa AP2-NO;

OT6MPaIOT MUIMETKOM ¢ OfiHOM oTMeTKOM 25,0 cM® pacTBopa AP1-NO;
U MEPECHOCAT €ro B MEPHYIO KOJOY BMECTUMOCTHIO 250 cm”. O6BeM pac-
TBOpa JOBOJAT O METKH Ha KONOE NUCTUITMPOBAHHOM BOJOM U NEpeMe-
LIUBAIOT.

[TonyyeHHOMY pacTBOpY MPHUIIMCBIBAIOT MOJSPHYK KOHLICHTPALHUIO
1,00-10 MO.HB/I[M3; MAaCCOBYKO KOHUEHTpalMKO HHTPAaTHOro asora
140,0 Mr/am°: MacCOBYIO KOHLIEHTPALUIO HUTpaT-HOHOB 620 ML/ M.

b.5.3 IlpuroroBienue arrectoBaHHOro pacteopa AP3-NO;

OTOHpPAKOT NUNETKOH ¢ 0HOH oTMeTKOM 20,0 cM® pacTBopa AP1-NO;
U MEPEHOCAT €ro B MEPHYIO KOJIOY BMECTUMOCTBHIO 250 cm®. O6bem pac-
TBOpa JAOBOJAT IO METKHM Ha KOJIOE€ JUCTHIIJIMPOBAHHON BOJON M MepeMe-
[LIUBAIOT.

[ToslydeHHOMY pacTBOPY MNPUNHMCHIBAIOT MOJSIPHYKO KOHLEHTpALUIO
8,00-10° Moab/AM’; MAaccoBYI0 KOHLEHTPALHIO HHUTPATHOrO a30Ta
[12,0 Mr/aM>; MacCOBYHO KOHIIEHTPALMIO HUTPAT-HOHOB 496 Mr/mM”.

b.6 Pacuer MeTpOJIOTHYECKHX XAPAKTEPHCTHMK ATTECTOBAHHBIX
PACTBOPOB

b.6.1 PacueT MeTpOJOrHYeCKUX XapakTepUCTHK aTTECTOBAHHOIO pac-
TtBOpa AP1-NO;

ATTECTOBAHHOE 3HAYEHHUE MOJIAPHOM KOHILICHTPAlLlM¥ HUTPATHOrO a30-
Ta M, MOJIL/IM>; MacCOBOi KOHIEHTpPAUUH HUTpaTHOro azora C, MI/ 1M
MacCOBOW KOHLEHTPAlMH HUTpaT-uoHOB C', MI/aM>, pacCUMTHIBAIOT MO
dopmyJiam
_m-1000

M V-101,1°

(B.1)
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C =M-14,01-1000, (B.2)
C’' =M -62,00-1000, (B.3)

rj€ m — mMacca HaB€CKH HUTpara Kajiud, I;
V — BMECTUMOCTb MEPHO#i KOJIOBI, CM;
101,1 — macca Mot HUTpaTa Kajlus, r/MOJIb;
14,01 — macca Mmonga a3ora, r/MoJb;

62,00 — Macca MOJIsi HUTpaT-UOHA, I/MOJIb.

Pacuer norpemHoCT yCTaHOBNCHHS MOJIAPHOH KOHLEHTPALMH, Am ,

MOJIB/IM"; NOrPELIHOCTH YCTAHOBJIEHUSI MAaCCOBOM KOHLICHTPALlMK HUTpAT-
HOro a3oTa, ACI , MI/1Im°>, MOrPEIIHOCTH YCTAHOBJIEHUSI MAaCCOBOM KOHILIEH-

TpalMd HATPAT-HOHOB, ACi . Mr/aM° aTTeCTOBAHHOIO pactBopa AP1-NO;s,

BBIMOJHAIOT N0 GOpMYyJiaM

‘A \2 A \ 2 ‘A \2

Av. =M-_[| 21 +(-—m +| 2L b.4

. VLR, m) |V, (54)
AnY (A (AyY

ACI=M-14,01-1000\[1£] +( nlan J{TV] , (B.5)
A = M-62.00-1000- (A8 4[Am)", (AvY B.6

. =M:62,00- S el T Pt Y . A .
“I VUK (m )\ VJ (5-6)

rne Ap — NpeacibHOE 3HAYCHUE BO3MOXKHOTO OTKJIOHEHUS MacCOBOH JO-

T4 OCHOBHOI'O BEILIECTBA B PEAKTHUBE OT MPHUITUCAHHOIO 3HAYE-
HusA W, %;
L — MaccoBas 10Ji1 ocHOBHOro Bemectsa (KNQOj) B peaktuse, npu-
[TMCaHHas PEAKTUBY KBanU(pUKALUUH «X.4.» , Y;
Am — nipeaeibHas BO3MOXHas NOTrpPEMIHOCTh B3BEIUIMBAHMA, T

Ay — npeAeNbHOE 3HaY€HHE BO3MOXXHOI0 OTKJIOHEHUS! BMECTUMOCTH

MEPHOI KONGbI OT HOMHHANBHOTO 3HAYEHHS, CM".
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[TorpeiiHoCTH NPUTrOTOBJIEHUS aTrTtecToBaHHOro pacteopa AP1-NO;
pPaBHBI

0.2 Y (0.0004)° 70.30) 3
— 1 y ’ ’ — .
Am, =0, \(99& +(2352_] ) +(250/ 0,00023 MOJIB/IM;

% \2 2 v z
Ac, =0,1-14,01-1000- [/ 2= +[°=~°°04] n 0’30] =33 Mr/am’;

V998 *12,527 ) *(2%0
- 0,2)  (0,0004)°  (030) _ 3
Ac; =0,1-62,00-1000 \(99?8) +(2}527 | +(250) 15 Mr/am’.

b.6.2 Pacuer METPOJIOrHUECKUX XAapaKTEPUCTHK ATTECTOBAHHBIX pac-
TBOpOB AP2-NO; u AP3-NO;

ATTECTOBAaHHOE 3HAYECHUE MOJAPHOM KOHLECHTPAUUU HUTPATHOIO a30-
Ta B pacTBOpe M;, MOJIB/IM>; MacCOBOI KOHLUECHTpALUMKY HUTPATHOrO a3ora
C,, MI/aM>; MaccoBoii KOHUEHTpaLlUd HUTPAT-HOHOBC),, MI/IM>, (=1, 2) B
pacTBopax AP2-NOj; u AP3-NO; paccuuteiBaioT no ¢gopmynam

M, = M\'/Vi | (5.7)
Ci_M-14,01\-/1000-Vi’ (5.8)
¢ M 62,00\-/1 000-V; (5.9)

rae  V;— oobem pactBopa AP1-NO3, oTOMpaeMBbIil MUITETKOM, cM.

PacueT mnorpemiHoCTEd MNPUIOTOBJICHUST ATTECTOBAHHBLIX PACTBOPOB
AP2-NO; ¥ AP3-NOj BbINONHAIOT 10 POpMyIaM

2 )

(AM ) "A ) 2
_ . | Vi av
: \\Ml) +\Vi +KVJ : (b.10)

Ac; =M;-14,01-1000- (5.11)

2
(Acl\ (AVi\Z (AV]Z
\KCIJ Vi) LV
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2

, /A 2 A \ 2
Ac: =M;-62,00-1000- || i | +|AVi +[_Y.. | (5.12)
: \\ Ci )\ V; \ /

rae Am;— NMOrpelIHOCTE YCTAHOBJIECHHS MOJNSPHOW KOHUEHTPAUMHU 1-TOro
pacTBOpa, MOJIB/,IIM3 :

Avy; — IpeaeabHOoe 3Ha4YeHUe BO3MOXKHOIroO OTKJIOHEHHS 00vreMa V; oT

HOMHHAJILHOTO 3HaYEeHHs, CM".

Ac; — NOrpelIHOCThL YCTaHOBJIEHHSI MACCOBOM KOHLIEHTPALMM HHTpaT-

HOT'O a30Ta B i-TOM PacTBOpE, MI/IM’;
Aq — MOTrPEIHOCTE YCTAHOBJICHUS MacCOBOH KOHLEHTPAUMU HHUTPAT-

HOHOB B i-TOM pacTBOpE, MI/IM .

[TorpeniHOCTH NMPUTOTOBJACHUA ATTECTOBAHHOTO pactBopa AP2-NO;
PaBHbI

Am, =0,01 = 0,000036 MoJb/aM°,

2z 2 \ 2
[0,00023] . 0,06] +[0,30

VU0, 25 250 ,

_ 3,3 ) .(0,06)" . (0,30)" _ 3
Ac, =0,01-14,01-1000 \\1400] * 53 ] +\250) 0,50 mMr/am’,

Cant | 14,5\ (0,06)" . (0,03)° _ 3
Ac, =0,01-62,00-1000 \[6206) +( i +[250) 2.2 Mr/om°.

[lorpetiHOCTH NPUroTOoBJEHHA aTTeCTOBAaHHOroO pacteopa AP3-NO;
paBHbI

2

\2 \2 N
(0500023 + (0506 + [0’3 0 =0,000032 mMons/am°,

—0.008-
Am, =0.008 ol | |20 ) {250,

3 y

- | 133 ,(0,06) (0,30} _ 3
Acy =0,008-14,01-1000 \\1400) H%0 +[250] 0,45 mr/am’,

o ane. (14,5 (0,06 (0,03 _ ;
Ac:, =0,008-62,00-1000 \(62002 o 20} +[250} 2,0 Mr/av’.
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b.7 TpeboBanus 0e30nacHOCTH

HeobOxonumo cobmoaars obuue TpeOGoBaHNA TEXHUKH 0€30MacHOCTH
npy paboTe B XUMUUYECKHUX J1abopaTopHUsX.

b.8 TpeOoBanua Kk KBaAH(PUKALNH ONEPATOPOB

ATTECTOBAHHBIE PAaCTBOPbl MOXET TOTOBUTb HHXKEHEp WK JIaDOpaHT
CO CpEIHUM CheuuaibHbIM OOpPasoOBaHMEM, MNPOIUICALIMHA CHECHHAIBHYIO
OJrOTOBKY M MMEIOLIMHA CTaXX pabOThbl B XHUMHYECKOH 1abopaTOpuH HeE
MeHee 6 Mec. Bce pacTBOpbI JOMKEH TOTOBUTH OJAWH U TOT K€ HUCIIOJTHH-
TEJIb.

b.9 TpeboBanusi K MAPKHPOBKE

Ha CKkNsHKHY ¢ aTTeCTOBAHHBIMH PacTBOPAMH AOJIKHBI ObITH HAKJICCHBI
3TUKETKHA C YKa3aHUEM YCIIOBHOro 00O3HA4YEHUsA aTTECTOBAHHOI'O PAaCTBO-
pa, BEJIUYUHBI MOJIIPHOH H MAacCCOBOM KOHLICHTPALHUU HHUTPATHOIO a3oTa
(HUTpaT-UOHOB) B pacTBOpPE, MOrPEIIHOCTH €€ YCTAHOBJICHUS U JAAThl MPH-
FOTOBJICHUA.

b.10 YciaoBust XpaHeHHs

b.10.1 ArrecroBaHHblii pacTBOp AP1-NO; cneayer XpaHuTh B XOJIO-
OUIBHUKE B IJIOTHO 3aKPBITOM CKISHKE W3 TEMHOIO CTEKJa He 6osiee 1 ro-
na.

b.10.2 AtrecroBanubie pacTBOpbl AP2-NO; u AP3-NO; cienyer xpa-
HHUTH B XOJNOJMJIbHUKE B IUIOTHO 3aKPBLITOH CKJIAHKE He OoJiee 3 mec.
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PeaepaabHan Cyx0a Mo ruapoMeTEoOPOIOrHH
H MOHHUTOPHHIY OKPYKAKOIIEH Cpeabl

I'OCYJAPCTBEHHOE YYPEXJIEHUE
Tr’NAPOXUMUIYECKUN HHCTUTYT

344090, r. PoctroB-Ha-JloHy Daxc: (863) 222-44-70
np. Crayku, 198 Tenedon (863) 297-51-63
E-mail: ghi@aaanet.ru

CBUJIETEJBCTBO
00 arTecTallii METOJHKH BBINMOJIHEHUSA U3MEpEeHHH Ne 16.24-2010

MeToauka BBIMOJHEHUS U3MEPEHUH MACCOBOH KOHLICHTPALIMK HUTpa-
TOB B BOJAaX NMOTCHUHUOMETPHYECKUM METOJOM C HMOHCEJEKTHBHBIM 3JICK-
TPOJOM,

pa3paboTaHHas | ocymapCTBEHHBIM yupexaeHHEM | MapoXUMHYECKUM
HHCTHTYT (1'Y I XH)

n pernamMeHTupoBaHHas PJ[ 52.24.367-2010 MaccoBas KOHIIEHTpa-
LU HUTPATOB B Bojax. MeToauka BbINOJTHEHUS U3MEPEHHH MNMOTECHLUO-
METPUUYECKHUM METOJIOM C HOHCEJIEKTUBHBIM 3JIEKTPOAOM,

arTecToBaHa B cOOTBETCTBHH C ['OCT P 8.563-96.

ATTrecTalus OCYLIECTBIECHA IO pe3ybTaTaM 3KCNEPUMEHTAJIBHBIX MC-
CJIeJOBaAHUM.

B pe3ynbTare arrecTalyd YCTAHOBICHO, YTO METO/JUKA BBINOQJIHECHUS
U3MEPEHUM COOTBETCTBYET MNPEABABIAEMbIM K HE METPOJIOTrHYECKUM
TpeOOBaHHUSAM U 00JIafaeT METPOJIOTMYECKUMHU XapaKTEpUCTHKAMHU, MpPH-
BeJICHHBIMHU B Ta0uuax 1 - 4.



Tabnuvua 1 — JAMana3oH U3MepeHUi, 3HAYCHUA XapPaAKTEPUCTHK ITOrPELl-
HOCTH M €€ COCTaBJIAIOIUX MPH NPUHATOH BepoATHOCTH P=0,95 mnpu ot-
CYTCTBUH MEWIAIOIIETO BIHAHUA XJIOPUIOB

HIuanaszoH ITokazarens no- | Ilokaszarens BoOC- Ilokazarens [Ioka3aTens
H3IMEPCHUHA BTOPAEMOCTH [IPOU3BOAHMOCTH [IpaBHIIbLH OCTH TOYHOCTH
MAacCOBOH (cpenHekBaupa- | (cpeaHexBaapa- | (rpaHHIB CHCTE- (rpaHuLbI
KOHLUEHTpALIMU | TUYECKOE OTKNO- | THYECKOE OTKIIO- MaTHU4ECKOH [TOrPEIIHOCTH )
HATPATHOTO HCHHUE IOBTO- HEHHUE BOCIIPO- [IOTPENTHOCTH )
azora PAEMOCTH ) U3BOJUMOCTH )

X, mr/am’ G,, MI/IM” Or, MI/IM" +A., MI/AM” A, MI/aM°
Or 003201 4 601 1 0,0063X | 0,001+ 0,052X | 0,002+ 0,061X | 0,004+ 0,14X
1,40 BK10OY.

Ce.1,40 1o 0,0083 X 0,060 X 0,027 X 0,12X
70,0 BKJIIOY.

TabGauua 2 — JlnamasoH U3MEpEeHUM, 3HAUYEHUS XAPAaKTECPUCTUK MOrpelll-
HOCTU U €€ COCTABJIAIOIMUX MPH NPUHATON BEpOATHOCTH P=0,95 nipu yuere
MELIAIOLIETrO BJIUIAHUSA XJIOPUAOB BBEIACHUEM IOIMPABOK

JinanasoH Ilokazares no- Ilokazarens BOC- IToka3arens [Toxazarenn
U3MEPECHUIM BTOPACMOCTH MPOUIBOAUMOCTH [IpaBHJILH OCTH TOYHOCTH
MacCCOBOM (cpendekBaapa- | (CpeaHeKBaapaTH- | (TpaHULbI CHC- (rpaHHIb]
KOHIICHTPAIIMY | THYECKOE OTKIIO- 4eCkOe€ OTKJIO- TEMATHYCCKON | MOrpelIHOCTH )
HUTPATHOTO HEHUE MOBTO- HEHHE BOCTIPO- [OTPEIHOCTH) +A, MI/am’
a30Ta PAEMOCTH ) H3BOJIHMOCTH )
X, M/ M’ C,, MI/ M OR, MI/1IM” +A,, ML/ M
Or0.03 10 1 4003 +0012X | 0,006+0,11X | 0,004 +0,036X | 0,018 +0,21X
0,60 BKJTIOU.
CB.0,60 1o | | | |
0,01 +0,0i12X 0,03+ 0,074X 0,01 + 0,036X | 006+ 0,15X
70,0 BKITIOY.

Tabnuua 3 — Jlnanazon usMepenui, 3Ha4Y€HUs NPEACIOB IIOBTOPIEMOCTH
M BOCNPOU3BOAUMOCTH TPHU NPUHATON BEpOATHOCTH P=0,95 npu oTCyI1CT-
BHUM MEILAIOLIETrO BIUSHHUS XJIOPHJIOB

Jlnanas3oH [ Ipenen noBTOpsE- [Ipeaea BOCHIPOM3BOAHUMOCTH (3HAYCHHE
M3MEPEHUI MacCOBOH MOCTH (111 ABYX JOIyCKAacMOTr O pacxOXACHUA MEXIY ABYyMS
KOHLECHTpaIMH pe3yNbTaTOB pe3yJibTaTaMM U3MCPECHUH, TOJTYYEHHBIMU B
HHTPATHOTO a30Ta napaJuienbH bIX Pa3HLIX J1a00pPaTOPHUAX, NIPH BEPOATHOCTH
X, Mr/am’ ONpENE/ICHHH) T, % ‘ P=0,95) R, %
Ot 0,03 no 1,40
2 0,003 + 0,017 X 0,003+ 0,14'X
BKJTIOY.
Cs.1,40 o 70,0 -
5 0,023 X 0,17°X
BKJIIO Y.




Tabnuua 4 — /lnanazoH u3aMepEeHHUid, 3HAYCHUS NPEAEIIOB [TOBTOPSAEMOCTH
M BOCIIPOU3BOAUMOCTU MpPH MNPHUHATON BeposTHOCTH P=0,95 npu yuere
MELLIAIOLIETO BJIIMSHUAA XJIOPHUIOB BBEIACHUEM MOMPABOK

——n

Jinana3oH Ilpenen nosTopse- Ilpenen BOCIIpOU3BOAHMOCTH (3HAYECHUE
U3MEPEHHUH Macc OBO# MOCTH (JU1A IBYX JOMYCKAEMOIr0 pacxXOXICHUS MEXKIY ABYMS
KOHLIEHTpAIlM{ HUT- PE3YIBTATOB pe3yabTaTaMU M3MEPEHUI, MOJY4YECHHBIMHU B
PaTHOrO a30Ta napaJiieIbH bIX pasHeIX JadopaTopusix, IPpU BEPOSATHOCTH
| X, MI/ M GHEeﬂeHeHHﬁ! r, % P=0,95) R, %
Ot 0,03 ro 0,60
R 0,008 + 0,033X 0,02 + 0,30°X
BKJIIOY. * '
Cg.0,60 1o 70,0
. 0,03 + 0,033 X 0,08 + 0,20X
BKJIIOY.

[Ipy peanu3anyy MeToauKH B 1adopaTopuu 006eCneynBarOT:

- ONECpaTUBHBIM KOHTPOJIb MCIIOJIHUTENEM TMPOLIEAYPhl BBINOJTHEHUS
U3MEPEHUNA (Ha OCHOBE OLICHKH MOBTOPSAEMOCTH, IMOTIPEUIHOCTH TNPH pea-
JIM3aLUUU OTAEJIBHO B3ATOH KOHTPOJIBHOH MPOLICAYPbI);

- KOHTPOJIb CTAOUJILHOCTH PE3YJbTAaTOB U3MEPEHUM (HAa OCHOBE KOH-
TPOJI CTAOUJIBHOCTU IOBTOPIEMOCTH, BHYTPHIA00paTOPHON NPELU3MOH-
HOCTH, MIOTPEIIHOCTH).

ANrOpUTM OMEPATUBHOIO KOHTPOJIA HCIOJHUTENEM RPOLECAYPHI BbI-
NOJHEHUs u3MepeHu npueeaeH B P11 52.24.367-2010.

[lepHOAUYHOCTE OMEepaTUBHOIO KOHTPOJIA M MPOLECAYPbI KOHTPOJI
CTaOMJIBHOCTHU PE3YJIbTATOB BBINIOJIHEHUS U3MEPECHUH PErJIaMEHTUPYIOT B
PyKOBOJICTBE MO Ka4eCTRY 1abOpaToOpUH.

HHata Bbigaun 01.03.2010 r.
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