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BBenenune

dochop OTHOCHTCA K uUMCTy OHOTeHHBIX 3JIEMEHTOB, HMEIOLWMX 0c0D0e 3HaUeHHE
NJ18 pa3BUTHA XKH3HH B BOAHBIX 0o0bekTax. CoennHennsa docdopa BCTpeUaOTCs BO BCeX
XXUBBIX OpraHniMax, OHH PEryJMpyroT 3HEPreTHYECKME MpoLecchl KIETOYHOro oOMeHa.
[Tpu oTCYTCTBHM coeAHHEHHUH docdopa B BOAE POCT M pa3BUTUE BOAHOM paCTHTEILHO-
CTH [IpEKpAIaeTcs, OAHAKO H3IOBITOK HX TAKXKE MPHBOAUT K HETaTHBHBIM [OCAEACT-
BHUAM, BbI3bIBA% NPpOLECChl IBTPOPHUPOBAHMS BOAHOIO OOBEKTE M YXYALIEHHE KauecTBa
BOMbI.

CoenuHenus gocdopa MonagaroT B NIPHPOAHBIE BOAbI B PE3yJibTATe MPOLIECCOB XKH3-
HEAEATEJIBHOCTH H MTOCMEPTHOIO pacnaja BOAHBIX OPraHU3MOB, BHIBETPUBAHHUA M pac-
TBOPEHMS NOPOA, coaepxamux gocdarsl, 0OMeEHa C JOHHBLIMH OCAAKAMH, MOCTYIUIEHHUA
C MOBEPXHOCTH BOAOCOOpaA, a TaAKXKE C OLITOBBIMH U NPOMBILUIEHHBIMA CTOYHBIMH BO-
namu. 3arpA3HEHHIO MPUPOAHBIX BOA GOCchOpOM CMOCOOCTBYIOT LIMPOKOE IIPUMEHEHHE
¢ocPopHbix yaobpenuit, nomudocdaros, coaepkaiuxcsa B MOIOWHX CpeacTaax, ¢io-
TOPEAreHTOB H Ap.

Heoprauudeckue coefuHeHU pocdopa B NPUPOAHBIX BOAAX MNPEACTABIICHE! B BHIE
oprodocdaroB U nonudocdaroB (K NoCNCAHAM NPUUHCIIAIOTCA Takke nupodocdatsl),
nprueM npeobnanaroweil popMon o6bI4HO ABAAIOTCA OpTodocdarsl — conu oprodoc-
¢opHOHN xHCAO0TEI, CyMMY HEOpraHMyecKuUx coeauHeHRH ¢pocdopa yacto 0003HAYAIOT
TEPMHUHOM «pochop MUHEPATLHBIAY;, JAHHBIA TEPMHH [PHHAT M B HACTOAILEH METO/IH-
K€ BBIMOJIHEHMA H3MepeHHH (MHOraa TepMUH «Hochop MHHEPATLHLIHY NMPUMEHSAIOT MO
OTHOIWIEHUIO K opTodocdaraM, OAHAKO HECMOTPA Ha TO, 4TO opTodocdarsl ABAAKOTCA
0OBIYHO Npeobnanaroilei GopMoi, Takoe HCMNOJIb30BAHHE TEPMHUHA HEKOpPPeKTHO). Ec-
JIA KCNONB3YETCA TepMHUH «(DOocPaThiy, 0ObLIYHO UMEIOT B BUAY opTodocdaThl, B Npo-
THBHOM CJTy4ac NMPUROOAT YTOUHEHHKE, Hanpumep, nonudocdarsl, nupodocdarsl 4 T.10.

®ocdarsl B BOAE MOIyT NPUCYTCTBOBATL B BHAE Pa3IMUHBLIX HOHOB B 33aBHCHMOCTH
OT BeJIMUMHBI pH (Tabnuua 1)

Tadbnuua 1 — MonsHble f0iH, %, NPOUIBOAHBIX POCHOPHON KHCAOTH B 3aBUCHUMO-
CTH oT pH BOAbI

1

H 5 6 7 | 8 | 85 9 | 10 11 |
H,PO, | 0,10 | 0,01 |

H,PO, | 9798 | 83,68 | 3390 ' 488 | 160 | 051 | 005 i
HPO,’ 191 | 16,32 | 66,10 | 95,12 | 9839 | 9945 | 99,59 | 96,53
PO,’ - - - - 0,01 | 0,04 | 036 | 3,47

B Bogax coenvHenus gocdopa, kak MHHEpaibLHbIE, TAK ¥4 OpPraHHUECKHE MOTYT IIPH-
CYTCTBOBaTh B PACTBOPEHHOM, KOJUIOMIHOM H B3BELLEHHOM cOCTOAHUHU. [lepexon co-
eAHHEHHH docdopa U3 oaHOH QOpPMbI B APYIYIO  OCYLIECTBIAETCA AOBOMBHO JIETKO,
YTO CO3JAET CJIOKHOCTH NpPH ONpPERENIEHHH TEX HIH HHBIX ero ¢opM. OOLIYHO HEHTH-
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$pHKaALHA UX OCYLUECTBIKETCA MO NPOUEAYPE, C NMOMOLLID KOTOPO NPOBOLAT onpee-
NeHre. B ToMm ciydae, Koraa aHanu3uMpyroT QUNBTPOBAHHYIO Npoldy, roBOPAT O pacTBoO-
pEHHbIX (QOopMax, B MPOTHBHOM cjlyyae — O CyMMapHom coaepxaHuu. Coaepxanue
B3BELIEHHbIX COENWHEHHH Pochopa HaxoIAT no pazHocTH QnpeneneHHe pacTBOPeEH-
HbIX (pocdaToB (OpTOPOCHATOB) OCYILUECTBASETCA N0 peaKLUU ¢ MOAHOIATOM aMMOHUA
1 aCKOpOMHOBOM KMCNOTOI ¢ 0Opa3oBaHHeM MonNUOAECHOBON CUHU B MCXOIHOH BOAHOM
npoode, B TO BpeMs Kak A1 ofpenenenus nosudocdatos TpedbyeTcs npeasapUTENLHO
rnepesecTy UX B ocdathl nyTeM kucnoro ruaponunia. CiaeayeT, 0AHAKO, OTMETHTD, HTO
pa3rpaHUuYeHue MPHUBEIEHHBIX QOpM He apisercs ctporum  [lpu onpenesnenun docda-
TOB H3-3a KHCJON DEaKUHH cpeabl MOXKET HAPO/IM30BATLCA HEKOTOpAA 4YacTh I10JIM-
docharoB vk NaOUILHBIX OPraHUYECKUX coeauHeHui ¢ocdhopa, HO Q0N TAKHX CO-
eZIMHEHWH HEBeJ/IMKA M Ha MpaKTHKe 3TUM npeHedperaroT [lpn onpeneneHuu pacrpo-
PEHHbLIX POPM TAKKE MOXET BO3HUKATL HEONPEACHAECHHOCTh H3-332 BO3MOXHOCTH ObICT-
poro nepexona pasHeiXx ¢opM docdopa apyr B Apyra HUAM MpPoXoXKIAeHHS yepe3 PUILTD
KOJUJIOUAHBIX BEUIECTB C pa3MEPOM HACTHU MeEHbIUE, YeM pazMep nop PuiibTpa, fo3To-
MY MHOr/Ja HCNOJB3YIOT TEPMHH HE «PacTBOPEHHBIE» POPMBL, 3 «PHILTPYEMbIEY

1o nprurHaM, NpUBENEHHBLIM BbIlIE, ANA NOJYYEHHUS CPABHUMBIX PE3YJiLTAaTOB Of-
pee/ICeHUA COCAHMHEHHH Pochopa H ONHOIHAYHOH UX HHTEPNPETAUMH BAXHO CTPOroe
coOmoaeHne YyCIOBUH NpeaBapUTe/ibHOH 00padoTku npod M npouenypbl aHaluza, B
YACTHOCTH I1pH ONpele/IeHHHU pacTBOPEHHBIX PopM Mpobda N0mKHA ObITh OTHHIILTPOBA-
Ha KakK MOXHO ObicTpee nocsne orbopa vepes GuabTp ¢ pazMmepom 1op 0,45 MkM.

KoHuenTpauus @ocparToB B HE3AIPA3HEHHBIX NPUPOAHBIX BOAX MOXET COCTARIATH
TBICAYHBIE, PEIKO COTHIE J0IM MI/AM’. T1OBBILIEHHE HX CONEPKAHUS CBUAETENLCTBYET
O 3arps3HeHHH BOAHOro oobekTa KoHiueHTpauus PocdaroB B BOAC MOABEPKEHA ce-
30HHBIM KOJIeOAHHAM, NOCKOJIBKY OHA 3aBUCUT OT MHTEHCHBHOCTH NpoueccoB GoTo-
CHHTE32a H OMOXMMHYECKOro pa3siOKE€HHMA OPraHHYECKUX BelecTB  MUHHUMAILHBIE
KOHIIEHTpallHKH COeIMHEHUH pochopa HAbMOAATCA BECHOM U JIETOM, MAaKCHUMAIbHBIE
- OCEHBbK M 3HMOH

YMeHblIeHHe cofepxanus Gocharor B Boae CBA3AHO ¢ NOTPeOIEHHEM €ro BOAHBIMH
OpraHM3MaMH, a TAKXKE NepexoaoM B JOHHbLIC OTAOXKEHHA NMpH 00pa3oBaHUH HEPACTBO-
pUMBbIX ocdaTor

[IpenenbHo nonycTtuMas KoHueHTpauus ¢ocdarToB (B nepecuete Ha pocdop) B BO-
1€ BOOHBIX OOBEKTOB PHIOOXO3ANCTBEHHOIO Ha3HAYEHMUA COCTABIIAECT

- U5 OMTOTPOGHBIX BOAHBIX 00bekToB 0,05 MI/am’;

- 18 Me30TpodHbIX - 0,15 Mr/am’:

- 478 3BTpoQHBIX - 0,20 Mr/am’

[IpeaensHo nonycruMas KoHuUeHTpauus ¢ocdaros a8 BOOHBLIX 00OBEKTOB XO3s/ACT-
BEHHO-TIHTHEBOTO U KYAbTYPHO-ObITOBOrO Ha3HAUEHHUS HE YCTAHOBJIEHA, B HUX HOPMH-
pyeTcs TONbkKO coaepxanue nonugocdaros [lpeaesbHo OOAYCTHMAas KOHLEHTpaUHUs
nonudochaTos coctasnseT 3,5 mr/aM’ B nepecyere Ha pochar-von ¢ 1,1 mr/am’ B

rnepecuyete Ha Gocgop.
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PYKOBOASAIWHUMN JOKYMEHT
MACCOBAS KOHUHEHTPALIUA ®OCDOPATOB U
[MOJIUDOCOATOB B BOJIAX. METOAUKA BBITIOJHEHUA

U3IMEPEHUKR POTOMETPUHYECKUM METOJIOM

Hata BBenenusa - 2006-04- 01

1 OdnacTh NpUMeHeHHH

.1 Hacrodmuf pykoBOAAWIMA OOKYMEHT YCTAHAB/MIHUBAET METOAUKY
BBIIIOJIHEHUS H3MEpPEHHH (Janee - METOAMKA) MACCOBOW KOHUEHTPALIMH He-
OpraHuYeckux coeauHeHut pocdopa - pocharos U noaudpocharoB - B CyM-
Me (dochop MUHepalbHBIN) H pa3fe/ibHO B npobax nnpn;ao,unmx H OuYH-
HIeHHBIX CTOYHbBIX BOoa B auanazoHe ot 0,010 mr/aMm™ no 0,200 Mr/ﬂM3
B nepecyere HA pocPhop POTOMETPHUECKHM METOI0M

[Ilpy adanmze npod BOABI € MAcCOBOH KOHLEHTpauuen docdopa,
npeBbimaromen 0,20 MI“/IIM3, JOITYCKAETCA BBIIIOJTHEHHUE U3MEPEHHHN TOCIe
COOTBETCTBYIOLLErO pa3baBieHHss MPOObl AUCTUNNIMPOBAHHOH BOIOH.

1.2 HacToAwWHN pyKOBOAAWIMN NOKYMEHT MpeAHa3HAa4€H AJIA UCIONb30-
BaHUA B /1a00OpaTOpUAX, OCYLIECTBAAKUIMNX aHAIU3 NNPUPOIAHBIX U OYHUIEH-
HbIX CTOYHbIX BOJI.

2HopmaTHBHLIE CCBIJAKH

B HacToAuwEeM pYyKOBOAAUIEM AOKYMEHTE HMCIOJIb30BAHBI CCHUIKH Ha cile-
AYIOUIHE HOPMATUBHbBIE JOKYMEHTHI:

['OCT 12.1.005-88 CCBT. Obwuue caHUTAapHO-THTHEHHUYECKHE TpPpeOOBa-
HUR K BO3AYXY paboueH 30HBI

[OCT 12.1.007-76 CCbT. Bpeannie Bewecta. Knaccupukauusa 4 ob-
uiMe TpeboBaHUs O€30MaCHOCTH

'OCT 17.1.5.04-81 OxpaHa npupoasl. I muapocopepa. Ilpubdopsl U ycTpoii-
cTBa AJig oTbopa, nepBUUYHOK 0Opa0dOTKH M XpaHEHHUs NPpod NPUPOAHBLIX BOL.
Ob1ne TEXHUUYECKHE YCITOBUA

[OCT 17.1.5.05-85 Oxpana npupoasl. I uapochepa. Obumre TpedbosaHus

K 0TOOpY npo0b NOBEPXHOCTHBIX U MOPCKKX BOJ, bJa ¥ aTMOCHEPHbBIX OCal-
KOB
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[[OCT P UCO 5725-6-2002 TouynocTb (NMpaBUNBHOCTL U NPEUUIUOH-
HOCTb) METOLOB MU pe3yabtaToB usMepeHHH. HacTe 6. Mcnone3oBanue 3Ha-

YeHHUH TOUHOCTH HA NpaKTHUKE
TOCT P 51592-2000 Bona. O6wune tpedoBanus Kk otbopy npod

MU 2881-2004 Pexkomenngauus [[CH MeToaukn KOJAUUECTBEHHOTO XH-
MHUECKOro aHainuza Ilpouenypbl nmpoBEPKH NPHEMJIEMOCTH pe3yabTalon

aHaun3a.
a TAK)XK€ Ha HOpMaTHBHbIE JOKYMEHThI. MPUBEAEHHbIE B paszaene 4

3 IIpUunvcaHHble XapaKTEePUCTHKH NOrPEeUIHOCTH H3IMEPEHHA

3.1 Ilpu cobnroneHUH BCex peraaMeHTHPYEMBIX METOAMKOH YCNOBHI
[IPOBEAEHHUA H3IMEPEHUH XAPAKTEPUCTHKH HOrPEWIHOCTH pe3ysibTaTa M3IMce-
PEHUA C BepOosATHOCTLIO 0,95 He pomxkHEl MNpEeBbILIATL 3HAYEHHH, MPUBCALCH-

HbIX B Ta0OTHULE 2.

Tadbnuua 2 — JIlnana3zoH u3MepeHHU, 3HAaYEHHA XapakKTEPHUCTHK NOrpeWHO-
CTH U €€ cocTasnsowux (P=0,95)

[lokaszarens [Toka3arens [lokazarens [ lokazaresb
JlMana3zoH usMepe-  NMOBTOPAEMO-  BOCMPOHU3BO- | NPABHIILHO- TOYHOCTH ;
HUH MAcCOBOM KOH-  CTH (CpeaHe- IUMOCTH CTH (IpaHHLbl | (FPAHKUbI MO~ |
LeHTpauuu gocdopa, KBa~ (CpedHEKBAA- | CUCTEMATHUE- | TPEILHOCTH
X, Mr/aM’ paTHyecKoe paTHUYECKOE CKOH 1O- 0pH BEPOAT- |
. OTK/IOHEHHE  OTKJ/JOHCHHE FPELIHOCTH HOCTH
f NOBTOpPAEMO-  BOCMPOHU3BO- ! MPU BEPOAT- P=0,95)
CTH) IHU-MOCTH) HOCTH + A, MT/oM
o, MI/oMm’ Ox. MI/OM P=0.,95)
| A, M/ IM”

] DocdaTbl . i - -
Ot 0,010 o 0,200 0,001 0,001+0,046 0,026 X 0,002+0,092
BKJTIOY | | X | E X |

e — — - -t —— i

Pochop MHHEPANBHBIR

OT 0,010 100,125 1 0,058 X 0,001+0,089 | 0,068 X 1 0,002+0,19 X
BKJTIOY ! X ! 1
Cs 0,125 100,200 . 0,008 0,011 0,030
B BKJTIOY 1 0,014 —_— I

2
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[Ipn BBIMOAHEHWU H3IMeEepeHUH B MNpodax ¢ MACCOBOH KOHLEHTpaLHeH
dochopa cBeilie 0,200 MI/AM®  Moche COOTBETCTBYIOLIErO pazbaBieHUS
NOrpelIHOCTh UIMEPEHUA HE NnpeBbilIAEeT BeIHYUHbI A 7 rae A - norpeuw-
HOCTb U3MEPEHHA KoHUeHTpauuH dochopa B pazdaBieHHOMU nipode, n - cTe-
NeHb pa3baBeHUHA

[Ipenen oOHapyxeHus ¢ocpatror 0,002 MI/IM . nosugocgaros 0,005
/M (B nepecyete Ha docdop) dochopa muHepansHoro — 0,004 MT/IM

3 2 3Ha4YeHHUA NOKA3ATENA TOUHOCTH METOAWKH UCIIOJL3YIOT NPHU

- odopMIeHUH pe3ynbTAaTOB M3IMEPEHUH, BbilaBacMbiX jlabopaTtopuei,

- OUEeHKe AeATEJIbHOCTH /1abopaTOpHUH Ha KauecTBO MPOBEJAEHHUA H3Mepe-

HUH,

- OLEHKE BO3MOXHOCTH HMCNOJb30BAHUA pPE3Y/bLTATOB H3IMEPEHHHN NpH

peajiM3allMi METOAUKH B KOHKPETHOW nabopartopuH

4 CpeacTBa usMepeHUl, BcnnoMoratejlbHble YCTPOHCTBA, PeaKTHBBI,
MaTepHaibl

4.1 Cpeacrea uimepeHuii, BCNOMOrartejibHbIe YCTPOHCTBA

[Ipy BBINIOJIHEHHMH H3MEPEHUN NPHMEHAIOT CIAEAYIOLIUE CPEACTBA U3ME-
PEHUH H ApYyrHe TEXHUYECKHE CpeaCTBa

4 1 I ®oTtomerp uru cnektpoporomerp modboro tuna (KPK-3, KOK-2,
CD-46, CO-56 u np )

4 12 Becbl nabopartopHbie BbicOokoro (ll) kmacca toynoctu no ['OCT
24104-2001

4 13 Becel nabopatopHbie 00bIYHOrO (1V) knacca toudocty no 1 OCT
29329 92 ¢ HaubonblIUM npeaeiaomM B3BewinBaHusa 200 r

414 locymapcTBeHHBIH CcTaHAapTHbIH obpa3eu coctaBa pacTBopa
dochar moHoB I'CO 7260 96

4 15 Kondbsl MepHble He HHx e 2 kjacca ToyHoctd no ['OCT 1770-74
BMECTHMOCTBIO SO cm’ - 8wt

100 CM% - 4 wiT
200 cM’ - 6 WT

500 cmM° - 1w

4 16 [luneTkn rpaayvpoBaHHble He HUXE 2 kiaacca TtouHocTH no [[OCT
29227-91 BMECTUMOCTbLIO l cM’ - 3 wr
2cM’ - 1T
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5cm’ - 3T
10 cM” - 4 Wt
4 17 Ilunetku ¢ onHON OTMETKON He HuxXxe 2 knacca TouHocTH no FOCT

29169-91 BMECTHMOCTBIO 5cM> - 2 Wt
10 cM> - 2 wT
20 cM® - | wT
25cm’ - 2 T
100 cm® - 1 wT
4.1.8 Hunuuapet mepusie no FOCT 1770-74 BMECTHUMOCTHIO
25 ¢cm® - 1 Wt
50 cM’ - 3wt
100 cM~ - 2 wT
250 eM” - | mT
500 cM> - | wT
419 Konbsl koHHYeckHe unu ninockonoHHsie no F'OCT 25336-82 BMme-
CTUMOCTLIO 100 cM” - 10 wt

500 cm” - 1 wT
4 1 10 Konbbl KoHHYeCKHE WIH MIOCKOAOHHBIE TepMocToiikie no [[OCT
25336-82 BMECTHMOCTBIO 250 c™M® - 4 T
4 111 Yacoszrle crekia - 4wt

4 112 Boponku nabopartopubie no FOCT 25336-82 auamerpom
56 MM - 4 T

75 MM - | o

4 1 13 Crakanbsl xuMudeckne tepMmoctoiikue no 'OCT 25336-82 Bme-
CTUMOCTBIO 100 cm’ - 1w
250 cm’ - 1 Wt

500 cM> - 1 wT

1000 cm” - 2 wT
4113 CrakaHyuku ans B3semnBaHus (O0wokcenl) no FTOCT 25336-82

2 WT
4 115 Ixcukarop no TOCT 25336-82 - ] wT
4 116 Kanensvuuua no F'OCT 25336-82 - 1w

4 117 lkad cywnnbupiit o6menabopaTtopHOro Ha3HauYeHU

4 1 18 Ilnutka »snektpuueckas ¢ 3akpblToil cnupansio no N'OCT 14919-
83 unu O0aHa necyaHas

4 1 19 Ilanoyka creknaHHas

4120 YcrpolictBo ans dunbrpoBaHks npod ¢ HCNONBL3OBAHHEM
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MeMOpaHHBIX (PUNBLTPOB.

Jlonyckaercsa ucnonb3oBaHHe APYTrHX TUIMOB CPEACTB U3MEPEHUH, BCIMO-
MOraTe/bHbIX YCTPOHCTB, B TOM YHCJIE UMIOOPTHEIX, C XapaKTepUCTUKAMHU
He XY)XK€e, UEM Y IPUBEACHHbLIX B 4.1].

4.2 PeakTHBBI H MAaTe€PHAJbI

[Ipy1 BHINOJTHEHUHU U3IMEPEHU N MPHUMEHSAIOT CIEAYIOUIHE PEaKTUBLI U MaTe-
PHAJIbI:

4.2.1 Kanunn ¢ocHopHOKUCABIH OOHO3aMeWeHHbIH (auruapodocdar ka-
nua) KHoPO 4 no I'OCT 4198-75, x.u. (npu orcyrctBUM [ CO).

4.2.2 AMMOHHUI MOJIHOAEHOBOKHC/IBIH (Moambaar AMMOHHUSA
(NH4)sM0-70,4-4H>0) no 'OCT 3765-78, 4u.x.a.

4.2.3 AckopbuHoOBas KUcaoTa papMaKONICHHAA.

42.4 Kanuii CcypbMAHO-BHHHOKHC/BIA (aHTHMOHMJITApPTPAT KaJikd)
K(SbO)C4H40¢ 1/2H50 no TY 6-09-803-76, u.n.a. (nonyckaercs 4.).

4.2.5 Hatpua ruapookucs (ruapokcun Hatpusa) no 'OCT 4328-77, 4u.a.a.

4.2.6 Kucnota cepnas no [ OCT 4204-77, x.u.

4.2.7 Kucnora consisasa no I OCT 3118-77, 4u.n.a.

4.2.8 Kanuit mapraHueBokucabiid (mepManradar kanusa) no [ OCT 20490-
75, d.1.4a.

4.2.9 Hatpuii cCepHOBAaTUCTOKHUCABIM (HATpUd THOCYJIb(AT) S-BOAHBIA 10
[OCT 27068-86, u.a.a.

4.2.10 Cynedamunonas kdcnora 1o TY 6-09-2437-79, 4.

4.2.11 GenondraneuH, uHaukarop, no TY 6-09-629-77, 4.n.a.

4.2.12 Kanbuui XxJOpHCTbIH, 0e3BOAHBIN (xmopua kanbuusa) no [OCT
450-77, u.

4.2.13 Cnupt 3tunossit no FOCT 18300-87.

4.2.14 Xnopodopm no 'OCT 20015-88, ounLUEeHHBIH.

4.2.15 Bopa auctunnupoBanHas no I OCT 6709-72.

4.2.16 OuneTpsl OyMaxHble 00e330s1ecHHbIE «Oenas JjieHTa» no TY 6-09-
1678-86.

4.2.17 Ounbtpbl MeMOpaHHbie «Bnagunop MOAC-OC-2», 0,45 MKM, 110
TY 6-55-221-1-29-89 wau npyroro tuna, paBHOUEHHbBbIE O XapaKTEPHCTH-
KaM.

Jlonyckaercs HCNONbL30BAHUE DPEAKTUBOB, HM3rOTOBJECHHBIX MO APYroi
HOPMATHUBHO-TEXHHUYECKOU NOKYMEHTALMH, B TOM YHCJIE HMIIOPTHLIX, ¢ KBa-
nupuUKaLUER HE HHXE YKa3aHHOW B 4.2,

5



P 52.24.382-2006
S MeToa u3mepeHHit

Onpenenenne oprodocharoB POTOMETPUUECKHM METOAOM OCHOBAHO HA
B3aUMOAENCTBUHU HUX ¢ MOITUOAATOM aMMOHHUS B KUCJIONW cpeae ¢ o0pa3oBa-
HUeM MoiaubaodocdopHoi rereponondkucnorsl Hy[P(M0->07 )] nH>0O, ko-
Topas 3aTeéM BOCCTAHABJIMBAETCH ACKOPOMHOBOH KHUCIOTOH B MPHUCYTCTBUM
AHTUMOHUATAPTPATA KAIUA [0 HHTEHCUBHO OKpPAWEHHOH MONHOACHOBOM
CUHU. MaxKkCHMyM ONTHYECKOH N.IOTHOCTH 00pa3z0oBaBIIEroCs COCAUHEHUR
HabO1ronaeTcs npu 882 uMm.

JIna onpeaenenus nonudochaTtoB WX NPeABAPUTENLHO NEPEBOAST B OP-
ToochaTbl KHNIAYEHHUEM C CEPHONH KUCNOTON. B monydyeHHoM pacTBope Ha-
XOAAT CyMMY OpTO- M noaudocdaroB (pochop MuHepansublit). [loaugoc-
dbaThl ONPEeAENASAIOT IO Pa3HOCTH MEXAY COJ/lep»aHUeM opTodocharoB B HC-
XOJHOM npo0€ U B Npode Mocie KUNAYEHHA.

6 TpebGoBanusd 0€30MACHOCTH, OXPAHbI OKPYXAKIIEH CPEABI

6.1 Ilpy BBINOJHEHHUU H3IMEPEHHH MQCCOBOM KOHUEHTpAUMUHKU OpTO- U MO-
nudochatoB B Npodax NOBEPXHOCTHBIX BOA CYLWIHM H OYULUEHHBIX CTOYHbIX
BOJ CO0M0Aa0T TpebOoBAHUA 0€30MacCHOCTH, YCTAHOBJIEHHbBIE B IOoCyaapcT-
BEHHbBIX CTAHAApTaX U COOTBETCTBYIOLWHX HOPMATHBHBLIX JOKYMEHTAaX.

6.2 I1o creneHy BO3AENCTBUA HAa OpraHU3M BpedHbI€ BELIECTBa, HCMNOb-
3yEeMbI€ NPH BbLINIONHEHHHN M3MEPEHHH, OTHOCATCSR KO 2, 3 KjaccaM OMacHO-
ctu no['OCT 12 1.007-76.

6.3 CoaepxaHue HCMOJIL3YEMbIX BpeAHbIX BeEIlUEeCTB B BO3Ayxe padoueH
30HBI HE JOMXKHO NPEeBbIIATL  YCTAHOBMACHHBLIX NOPEAECALHO AOCNYCTHUMBIX
KOHILEHTpalUMH B COOTBETCTBHHU C
[[OCT 12.1.005-88.

6.4 BpenHo geficTByrUIME BELWIECTBA NOiexar cOOpy M yTHIH3ALUHH B
COOTBETCTBHU C YCTAHOB/MIEHHBIMH NIpABHJIAMMU.

6.5 JIONMOMHUTENbHBLIX TpeOOBAHUMN MO IKOJOTHUYECKOH OE€30M1ACHOCTH HE

NpeabsABIAETCA.
7 TpedoBaHHs K KB2JIH(PHKALUHH ONEPAaTOpPOB

K BbINONHEHUIO HU3MepeHUH H 00padOTKe WX pe3ynbTaToB AONYCKAaOTCH
nMLUa Co CpeNHUM npodeccHoHalnbHbIM OOpazoBaHueM UAH 6e3 npodeccHo-

6
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HalsHOro oOpa3oBaHus, HO HUMEIOLIHE CTax paboThl B JabopaTopuMn He
MEHee rofa, OCBOHBILUHE METOMHKY

8 YcaoBHSA BbINOJIHEHUS U3MepeHHH

[1py BLINONHEHUU U3IMEPEHUN B nabopaTopuu AOCMKHB ObiTh COOMOACHbI
CACAYKLUIHE YCIIOBUSA

TeMIlepaTypa OKpy»Xaroulero sozayxa (22+5) °C ;

atMocdepHoe aasnenne ot 84,0 no 106,7 «Ila (ot 630 no 800 mwm pr.
CT );

BJIAXXHOCTb BO3aAyxa He bosiee 80 % npu 25 °C,

HanpsxeHHue B cetu (220+10) B,

HaCcTOTa NEPEMEHHOro Toka B cetu nutaHus (50+1) I'u.

9 OThop M XpaHeHHe NpoDO

OT1Oop npo0 n1s onpeaeneHus docdaros U nonupocpaTtoB NPOU3IBOAUTCS
B cooTrBeTcTBUH ¢ [OCT 17 1505-85u I'OCT P 51592-2000 O6opynosa-
HHe ang otbopa npod aomwkHo coorBercTBoBaTh [ OCT 17 1.504-81 ¢
['OCT P 51592-2000 Ilpobsl noMelaloT B CTEKAAHHYIO MOCYAY, NMOMUITH-
NEHOBAA MOCY/a AOMYCKAETCA TOJbKO NPH KOHCEPBALMHU NPOOLI 3aMOpPaKU-
BaHUEM

Becneacrsue OHMOXMMHAYECKOH HEYCTOMYHUBOCTH COeauHeHus ¢ocdopa
CIEAYET ONpeAesaATh KaK MOXHO ObicTpee nocne oToopa npodel kEcnu ana-
JIW3 HEe MOXET ObITh BLINMOJAHEH B TeueHHUe 4 4 nocae orbopa, npodby KoHcep-
BUpYIOT, nobaBissa 2-4 cm” xjgopodopMa Ha | aM° BOABI, M XPaHAT NpH
Temneparype 3-5 °C He Oonee 3 nHed bosee anuTesIbHOE XpaHEHHE BO3-
MOXHO Mpy 3aMopaxxUBaHHUu npodbl CileayeTr MMeTb B BUAY, YTO HUCMOJb30-
BAHME KOHCEPBAUKMM HE JaeT rapaHTHH MOJTHOW COXPAHHOCTH npod

[Ipu onpeaenenun pacraopennnix dopm ¢docdopa ¢unvTpoBarue npod

OCYIHECTBAAIOT HEMEJIEHHO Tocae oTbopa npoos!
10 lloaroroBKa K BbINOJHEHUIO H3MEepPpEeHHUH

10.1 IlpuroroB/ieine pacTBOpPOB H PeaKTHBOB

10 I 1 PactBop cepuo#t kucnotsl, 34 %-Hbifi (N0 00bEMY)
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170 cm KOHUEHTPUPOBAHHON CEPHOH KHUCIOThl OCTOPOXXHO NPH Henpe-
PLIBHOM NepeMEeWwnBaHUY NpUIMBaKOT K 370 cM” AUCTUANTHPOBAHHOW BOJLbI
[Tocne oxnaxaeHus pacTBOpP NEPEHOCAT B TOJNCTOCTECHHYIO CKAAHKY.

10.1.2 PacTBOp cepHON KUCAOTHI, 2.5 MOJIb/AM

70 c™m CEPHOHW KHCIIOThl OCTOPOKHO NpUAHBAIOT K 440 M AUCTHILTHPO-
BAHHOH BOAbI, HENPEPbLIBHO NepeMewnBas cMeCh PacTBOp NPUMEHAIOT HO-
CJIe OXJIaXACHHS

10.1.3 PacTBOp Monubnara aMMOHHKHA

20 r monudnara ammouus (NHy)sM070244H,O pacreopsaroT B 500 ¢cm
TEeNAONW AUCTUIITUPOBAHHOW BoAB! LEciau cons He pacTBOpAercsa, OCTaB 40T
pacTBOP A0 cieayrouwero AHd. Ecnu pacTtBop ocraercs MYTHBIM, €ro QUabT-
PYIOT dyepe3 OyMaxHbIA 00€330/icHHbBIN PUAbTp "Oenas sieHta". XpadsaT pac-
TBOp B TEMHOH CKJIAHKE He 00Jiee Mecsua .

10.1.4 PacTBOp ackOpOMHOBOW KHUCAOTHI

1,76 r ackopOUHOBOH KHCIOTHI pacTtBopAT B 100 cm® AHCTHIIJIMPOBAH -
HOH BOAbLl. Mcrione3yOT pacTBOp B 1€HL NNPHIOTOBJAEHHUA, TUOO XPAHAT B XO-
noanyibHuKe He Dojiee 5 gHEN.

10.1.5 PacTBOp aHTUMOHUITAPTPATA KalUs

0,274 r antuMoHuntaprpara kaausa K(SbO)C4H40¢ -1/2H,0 pacrropsioT
B 100 cm OAUCTHINUPOBAHHON BOAbl. PacTBOp XpaHAT B TEMHOH CKAAHKE [0
nosBjicHUs Oenoro XJA0NLEBUAHOIO OCajaKa.

10.1.6 CmewadHblii peakKTHUB

1235 CM3 pacTBOpa CEpHOHW KHCIOTHI, 2.5 MOJb/IM , cMeWwHBAKT ¢ 37,5
cM pacTBopa Monubdaara aMMOHUA, A00aBAAOT 75 ™ pacTBOpa ackopoOm-
HOBOM KHUCJIOThHI W 3aT€M MNPHUIUBAKOT 12,5 c™ pactsopa aHTUMOHMJITAP-
Tpara kanusa. [lonydeHHYO CMeCh TUIATEALHO NEpeMelluBalOT. PeakTus
MOXXHO XpaHUTh He 0oliee 24 4.

10 1.7 PacTBOp A7 KOMMEHCAUHUU COOCTBEHHOH ONTHYECKOH NIOTHOCTH
BO/lbl, OOYC/IOBJEHHOH UBETHOCTHIO HJIU MYTHOCTLIO

CMewnBaioT 42 cM’ pacTBOpa CEPHOH KHCHOTHI, 2,5 MOJTb/ﬂM3, 17 em
AUCTUIIIAPOBAHHOW BOALI U 23 oM pacTBOpa aCKOpPOUHOBOU kucnoTel. [lo-
JIY4eHHY0 CMEChb TUIATEeJbHO NepeMeLuBatoT. PacTBOp XpaHsaT He Oonee 24
4.

10 1.8 PacrBop THocynb(ara HaTtpud, |2 r/am

1,2 r Tvocynbdara Hatpua pactBopawT B 100 cM  aucTunampoBaHHOM

BOAbl. XpaHAT pacTBOP B TEMHOM CKNAHKe He DoJiee 3 Mec.

3

'J’

,;
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10.1.9 PactBop ruapokcuaa Harpud, 10 %-Hbin

25 I raOpoOKCHa HATPUA pPacTBOPAIOT B 225 cm” OAUCTHJUVIMPOBAHHOHN BO-
Abl. XPaHAT B MOJIM3THJAECHOBON MOCYAE C MJIOTHO 3aBHHYHUBaOWIEHCA npod-
KOH.

10.1.10 PacTBOp peHondraneuHa. | %-Hbik

0,4 r benondraneuna pacTeopsaot B S0 CM® 3THIOBOFO cnivpra. XpaHaT
B TEMHOH MJIOTHO 3aKPbLITON CKIISTHKE.

10.1.11 PacTBOp consHoOM KucnoThi, 5 Y-HbIH

K 360 cm’ OAUCTUNNIUPOBAHHON BOAbI NMpuauBaroT S0 M KOHLEHTPUPO-
BAHHOH COJITHOH KUCJIOTHI U NEepeMELLHBAIOT.

10.2 [IpuroroBaeHHne rpaAyHpoBOYHbLIX PACTBOPOB

11.2.1 I'pagyupoBOUYHbIE pacTBOPbI IOTOBAT M3 CTaHAApTHOro oOpasua
(I'CO) ¢ MaccoOBOH KOHUEHTpaUHUEH OpTO(bOC(EaTOB 0,500 MI/CM ', 4TO B fle-
pecueTe Ha dochop cocTtaBaseT 0,1631 Mr/cm™.

BckpbiBatoT aMnysiy M €€ coaepXKUMOe MEePEeHOCAT B CYXYIO YHCTYH TMpoO-
Oupky. Jns npurotoBneHus rpaaydpoBoyHoro pacrsopa Ne | oTbuparT
4,90 cM” o0pa3ua ¢ NOMOIUBK UYHUCTOH CYXOH rpaagyMpPOBAHHOH MUNETKH
BMECTHMOCTBIO 5 CM~ M NEPEHOCAT B MEPHYH KONOY BMECTUMOCTbH 100
cM”. JloBoasT o6bem B Konbe 10 METKH CBEXENMEPETHAHHON AUCTUIIHPO-
BAaHHOW BOAOH W meveMeminBarwT. MaccoBas koHueHTpauus ¢ocdopa B
rpaayvpoBo4HoM pactBope Ne 1 coctaBut 7.99 Mr/aM> (€C1M KOHUECHTpaLuA
docdar-uoHoB B [ CO ne paBHa touyHo 0,500 Mr/cm3, PaCCYUTHIBAIOT MACCO-
BYI0 KOHUeHTpauuio docdopa B rpalyupoBouHOM pacTBope Ne | B COOTBET-
CTBUHU C KOHILEHTpalueH KOHKpeTHOTro oOpa3lia). PacTBOp XpaHAT B IJIOTHO
3aKpBbITON CKJISHKE B XONOAUIBHUKE He Dojice 2-X Heaellb.

JInA NpuroTtoBJieHHA rPagyupoBOYHOro pactsopa Ne 2 muneTrkod ¢ O1HOH
OTMETKOH oTOHparT 25 cM” rpalyMpoBoyHoro pactpopa Ne |, nomewaroT
€ro B MEpPHY0 K010y BMeCTUMOCTbIO 200 CM’ M J10BOIAT 10 METKM IMCTHI-
JIMPOBAHHOW BOAOH. MaccoBas KOHIEHTpalUHS
dochopa B rpaayupoBO4HOM pactBope Ne 2 cocrtaBut 1,00 Mr/am . Pac-
TBOP XPaHEHUIO HE MOMNIEKHUT.

11.2.2 llpu orcyrereuu 1 CO gonyckaeTcs HCNTONB30BATh aTTECTOBAHHbI it
pacTBOp, NPUIOTOBJAEHHbIH U3 auruapodocdara kanusa. MeToAUKA NPHUTO-

TOBJIEHHS aTTECTOBAHHOIO pacTBOpa NpUBEACHA B NMPHUIOXKEHUH A.
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10.3 YcTaHoBAeHHe rpaiyMpOBOYHOH 3aBUCHMOCTH

g npurotosieHus obpasuoB ans rpalydpoOBKH B MEDPHble KOO BMe-
CTHMOCTBIO 50 cM” rpaaiyupoOBaHHBIMU MHIETKAMH BMECTUMOCTLIO 1, S 1 10
cM sHocaTt 0 0,5; 1,0; 2.0; 3,0; 4,0: 6.0; 8,0; 10,0 cmj’ CPANYHUPOBOUHOFO
pactBopa Ne 2 ¢ MaccoBOiM KOHUeHTpalMeinr ¢ocdopa docdaros 1,00
MI/OM ', JOBOAAT 06bem pacTBOpPOB 10 METOK AUCTH/IMPOBAHHOM BOAOM
A TWATENbHO MepeMelnBaOT. MaccoBble KOHUEHTpauuu gocdopa B noay-
yeHHBIX o0pasuax paBHbl cooTBercTBeHHO O; 0,010, 0,020; 0,040; 0,060,
0,080; 0,120: 0.160G; 0.200 MI/ M. CoaepXUMO€ KAXA0U KONMObI MONHOCTBIO
MePEHOCAT B CyXHe KOHHYECKHE WM MI0CKOJOHHBIC KOJIOBI BMECTUMOCTBIO
100 cM’ 1 Aasiee BLINOAHAWT oNpeaesienye B COOTBETCTBHHU ¢ 10.1. 3Have-
HHE ONTHYECKOH NIOTHOCTH XOJIOCTOrO OfbiTa (pacTBOpa, HE COAEPkKALUEro
¢bocdaToB) BHIYMTAKOT H3 ONTHYHECKOH M.IOTHOCTH PacTBOPOB, COAECPKAUMX
dbocdarsl.

[ padAyUpOBOYHYK 3aBUCHMOCTbL OINTHYECKOH TMJIOTHOCTH OT MAaCCOBO
KOHUeHTpauuu docdopa docdaros pacCHUTHIBAIOT MEeTOAOM HAUMEHbLIUX
KBaJpaToB.

[ palyHpOBOYHYIO 3aBHCHMOCTbL YCTAaHABAWBAaKT OAMH pa3 B rod, a Tak-

K€ TPH 3aMEHe U3MEPUTENBbHOro npuodopa.

10.4. KoHTpo/b ¢TA0HABHOCTH rPalyYHPOBOYHOH \AaPAKTEPHCTHKH

10.4.1 KoHTpONL CTAOU/IBHOCTY rpaasUPOBOUYHON AapPAKTECPUCTIUKYU OPO-
BOAAT IPHU NPHTOTOBIEHHUHU HOBOTO pacTBopa Mojiubaara aMMOHus. Cpeacr-
BaMH KOHTPOJA ABIAIOTCA 00pas3Ubl, UCMONb3yEMbIE AJIA YCTAHOBJIEHHUSA Ipa-
AYHMPOBOYHON 3aBUCUMOCTH 10 10.3 (He MeHee 3 obpa3uoB). [ panyupo-
BOYHAs XapakTepUCTHKA cyuTaeTrcs cTaOMIBbHOH NpH BLINTOJHEHUH Che-
AYIOUHUX YCITOBHH:

| X-C| <or. (1)

roe X - pe3ynasTaT KOHTPOJBHOIO U3MEPEHHA MACCOBOH KOHUEHTpAUHHM
docdopa B obpaslie, MI/IM :
C - npMnucaHHOE 3HAaYEHHE MAacCOBON KOHUEHTpauuu ¢pocdopa B
obpasue, Mr‘/ﬂmg;
OR - MOKa3aTe/ib BOCIIPOU3BOAUMOCTH U KOHUeHTpauuu C, M/ IM>

(Tabnmua 2).
10
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Ecnu ycnoBue cTabHNbLHOCTH He BbINOJIHAETCA AA oAHOro obpasua s
rpalyHpOBKH, HEOOXOAUMO BLIMONHHUTL MOBTOPHOE U3MEPEHUE 3TOro obpa3s-
Ha A% MCKAKUYEHHUA pel3yibTaTa, coaepxawero rpydyro norpewiHocTs. [ipu
MOBTOPHOM HEBbINOJHEHUHN YCJTOBUA, BHIACHAIT [TPHUHHbBI HECTAOMIBHOCTH,
YCTPAHAIOT UX U MOBTOPAIOT H3MEPEHHE C UCIOJb30BAHHEM ApPYTrHX 00pa3-
LHOB, NPeAYCMOTPEHHBIX MEeTOAUKON. EcCIu rpagydpoBOUHAR XAPAKTEPUCTH-
Ka BHOBb
He OydeT YAOBICTBOPATbL YCAOBUIO (1), ycTaHaBAMBAIOT HOBYIO Fpanyupo-
BOUHYIO 3aBUCUMOCTb.

10.4.2 Tlpy BbINnOAHEHHH yCI0BUs (1) YUMTHIBAKOT 3HAK Pa3sHOCTU MEXKAY
H3MEPEHHBIMU H T[PUNHCAHHbLIMH 3HAYEHHSAMHU MACCOBOM KOHUEHTpalLMH
pochopa B oOpazuax. IT1a pasHOCTb AOJKHA UMETb KaK MOJIOXHTEJIbHOE,
TaK ¥ OTPHLIATEIbHOE 3HAUEHHE, €CJIH XK€ BCE 3HAUEHHUS MMEIT OAUH 3HAK,
3TO I'OBOPHT O HAJM4YUHM CHUCTEMATHUYECKOIro OTKJIOHEHHUs. B Takom ciayuae
TpeOyeTcs YCTAHOBHTH HOBYIO.

10.5 MloaroroBka nmocyasbl AJst onpeaejeHus gocdopa

[Tocyny, ucnonp3yeMyro aJs onpeaeneHus coeqnHeHui pocdopa, nepuo-
Au4yecku odbpadareiBalOT ropsyuM 5 %-HbIM pacTBOPOM COJISHOM KHCIOTHI,
[NOC/I€ 4ero nocyay TLAaTrejbHO NPOMBIBAKOT AUCTUIIJIMPOBAHHOH BOoAOH. Ho-
BYIO MOCY/Y HJIH NMOCYJY MOC/E€ aHa/JIM3a CHABHO 3arpsA3HEHHbIX Npod 3anu-
BAKOT HA HECKOJbKO 4YacOB KOHUECHTPHUPOBAHHOH CEPHOH KHCJAOTOH, 3aTEM
NpOMbIBalOT BoAOH. CHHUH HaJIeT HA CTEeHKaX KO0 MOXHO YCTPAaHUTB IpO-
MbiBaHHUeM 10 %-HbIM pacTBOPOM LLEJTOYH.

HMcnonp3oBaTh nocyay AN ApPYTHX ONpeacieHHH HE PEKOMEHAYeTCA.

11 Boinosinenue uamepeHum

11.1 BbinmosHeHHe H3MepeHHMR MAacCCOBOH KOHUeHTpauuH docdopa
dpochaToB NpM OTCYTCTBHH MEUIAIOMIHX BIAMAHMH

3
OTMepHBaIOT MEPHBLIM LWJIHMHAPOM BMECTUMOCTBLIO 50 CM  [B€ aJIHKBOTDI

§ y 3
OTPHUIBTPOBAHHONW aHANU3UpPYyeMOH BoAbl oObeMoM 50 ¢M KM NOMEW AT B

3
JBE€ CYXH€ KOHMUYECKHUE HJIM MIOCKOAOHHBLIE KONObI BMEeCTUMOCTLIO 100 cM

b

3
n00aBng0T B KOXAYK 10 CM™ CMEWAHHOr0 peakTHBa U COAEPXKUMOE Konbd
xopouio nepemewrBaroT. HYepes 10 -15 MUH U3MEPAIOT ONTHYECKYIO MJIOT-

11
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HOCTb pacTBOpa Ha crnekrpodorToMeTpe UMH (GOTOMETpE ¢ HENPEPLIRHOMW
pPa3BepTKOW CreKTpa npHv anuHe BoJiHbl 882 HM (Ha doTomeTpe. cHabXeH-
HOM CBeTOQUNbLTPaMH - fipu 670-750 HM) B KlOBETE C TOTUIMHHOM CJTO S5 CM
OTHOCHTEJIbHO AHUCTHNNIHPOBAHHOH BOObI

OOHOBPEMEHHO BBIMTOJHAIOT ABA NMAPAICABHbIX HIMEPEHHUA ONTHYECKOM
MJIOTHOCTH XOJOCTbIX MpPoO. B Ka4eCcTBE KOTOPLIX HCNoOmab3ytoT S50 cM”
JUCTUNNIUPOBAHHOW BO/1bl

Ecny onTHuyecKas NAOTHOCThL NMPoOObI BhILIE TAKOBOW A8 MOCIEAHEN TOY-
KH IpaayHUpPOBOYHOH 3aBHCHUMOCTH, MOBTOPAWT oOlpeacieHue, NpeaBapu-
TEALHO pa30aBUB HCXOAHYO MpoOy BOABI AHUCTHMNKPOBAHHON BoJoW s
3TOro OTOUpAlOT MUMNETKOR TakoW 00BbEM aHANHU3KPYEMOW BOABI, YTOOLI NTPH
pa3baBfieHWU B MEpHOH Konbe BMecTUMOCTHIO 50 M’ NOJy4YeHHAs KOHLEH-
Tpauma pocpopa naxoauace B npenenax or 0,1 ao 0,2 mr/om’

11.2 YcrpaHeHue MelIAarOIIHX BJAHAHHH

1121 Ecau npoba Boabl MHTEHCUBHO OKpaulleHa MJiM clerka MyTHas,
cjAenyer OTAeNbHO H3MEPHUTE ONTHYECKYIO NMIOTHOCThL MpOObI, K KOTOPOWH
BMeCTO CMEIIaHHOro peakrtusa godasneHo 10 cM paciBopa I1d KOMIEHCa-
UK COOCTBEHHOMW ontu4deckod nnoTrHoctw Boawl (101 7) B TOM cnydae,
koraga npody nepen onpeneneHem gocdaroB pazdasiasiag, COOCTBECHHYIO
ONTUYECKYIO NNOTHOCTH CleAyeT YUYUTHIBATL TAKXe A1 BOAbI, pa3baBlieH-
HOHW B TOH XK€ NPONOPUUH

1122 Jlna ycTpaHeHUs BAMSAHUA CepoBOOOPOAa M CYnbGHUIOB MpPHU CO-
Aep)aHuu Ux Oonee 3 Mr/ﬂM3, B npody (oObeMoMm npumepHo 200 cmg)
A00aBAAKT HECKONbKO MUW/UIUTPAMMOB KPUCTAINMYECKOro NepMaHraHara
Kanus ¥ nepemewiuBaroT | - 2 MUH  PacTtBop npu 3TOM A0JXKEH OCTATHCS
c1a00-pO30BbLIM, €CHH XKe OH obecuBeTHics, cieAyeT N0DaBUTL €Li€ He-
MHOro rnepmadraHara llocne 3Toro u30bITOK nMepmaHrasata BOCCTAHABRIIH-
BalOT, 100aBNdA No Kanniam 10 o0ecuBEeUYMBAHUA PACTBOP A% KOMIIEHCAUHH
COBCTBEHHOM ONTUUYECKOH MIOTHOCTH Boabl (10 1 7) Ecau npu 3TOM Bbi-
nagaeT oOCaa0K, pacTBOp (QPUABTPYIOT vyepe3 OyMaxHbIH 00€3307€HHbLIR
bunbTp "Oenas nenrta", npelBapUTENbLHO NPOMBbITBLIA ropiyel AUCTHIIIUPO-
BaHHONH BoaoH [lepBy nopuuio ¢punbTpara oTOpachIBAOT M3 OCTABLUEHCA
oToupaioT 50 cM® npoOb!l B KOJIOY ¥ J100ABNAIOT CMEILIAaHHbIA PEaKTUB

|1 23 Jlna ycTpaHeHUs MeEluarwuwero BIMsHUA Mbiibika(V) MpH  KOH-
HeHTpauuu nociegHero donee 50 MKF/I[M3, €ro BOCCTaHaBJIMBaKOT, 100aB-

12
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nss k 50 cM° npooOnr | cM pacTBOpa THOCYJIbGaTa HATPUA, BbIACPKHMBAIOT
10 MuH, 3aTeM H00aBJIAKOT CMELIAHHBIA peakTUB. M3MepeHHe onTuuecKoi
NAOTHOCTH ClelyeT B 3TOM cjiyyae nposoauTs ydeped 10-11 MuH nocne no-
OaB/ieHUA CMELIAHHOIO peakTuBa (He no3zxe!!!).

[1 2.4 BnuAHWe NOBBLILIEHHOW KOHUEHTpAUUU HUTPUTOB YCTPAHAKOT AO-
OaBJieHUEM K Mp00E HECKONbKUX KPUCTALJIMKOB CY/1b(PaMHUHOBOR KHCAOThI

11.2.5 Bausuue xpoma(VI) npu koHUEHTpAaUUN Oonee 2 MF:",ELM:S ycTpa-
HA0T, gobasasas 10 kanens pacTBOpa A4S KOMMNEHCAUHHU COOCTBEHHON ONTH-
4eCKOoi MIOTHOCTU BOAKI Ha 50 cM MpoObl U BbiACPXUBAA 5 MUH, MOC/E Yye-
ro 000aBnAOT cMelIaHHbi peakTHB Eciu k npobe nodaensnu tuocynwdar
HATpHA, TO NPOBOAUTL AONOJHHUTENBLHO YCTpaHeHUe BAUAHHUA Xpoma(VI]) He
CJIEayeET.

11.2.6 Mewalouiee BIMsHUE Ha onpeneneHde ¢ocharoB oxa3biBaeT
KpeMHUH Npu KoHUeHTpauudu 6onee 200 MF/I.IMB, MaNnoOBEPOATHONW AN NO-
BEPXHOCTHBIX UJIX OUHIUCHHBIX CTOUHBIX BO/I.

11.2.7 [lpn QoCTATOUHO BBICOKOM colep)aHUKM GocdharoB Mewarmllee
BJIMAHUE NEPEYHUCIIEHHbIX BELIECTB MOXHO TAKXE€ YCTPAHUTL pa30aBICHUEM
npoObl B TAKOW NPONOpUHH, MPHU KOTOPOM KOHLUEHTPAUWHW MELIAKIUX Be-
LLIECTB CTAHYT HUXKe yKa3auHblx B 11.2.2 ~11.2.6.

11.3 Bninonnenne H3MepeHHH MACCOBOH KOHUEeHTpauuu ¢ochopa
MHHEpPaNbHOIo (cymmsl ¢docdartor u noaudocdaros)

J{n1a onpenenenus pacTtBopeHHOro ¢gochopa MUHEPATTLHOTO B TEPMOCTOM-
KYH KOHHYECKYIO MK MJOCKOJAOHHYI KOJIOY BMECTUMOCTHLIO 250 cM® OT-
ouparotr 100 oM’ OTPHUIBTPOBAHHON aHANU3IKPYEMON BOALI, CcOAep)KaLLEH
He 6onee 0,020 mMr ¢pocdopa (Mnu MeHbWUH 00beM, noBedeHHbIK a0 100
cM AUCTUIIMPOBAHHONK BOAOH), NpPHOABAAOT 2 cM° 34 %-HOro pacTBopa
cepHoM kucaoThl. Koiby HakpbiBalOT YACOBLIM CTEK/JAOM WM nabopaTOpHOM
BOPOHKOH AMAMETpOM S5S6 MM H KHNATAT Npody Ha ¢nabo HarpetoH ex-
TPOMAUTKE UK necyaHou baHe 30 MHUH.

[Tocne oxnaxaeHusa B npody nodaensoT 1-2 kanau pacrsopa pernondra-
jerHa U HeuTpasin3yioT 10 %-HbiM pacTBOPOM FHAPOKCHAA HATPHA A0 MO-
ABJieHds OJ€1HO-PO30BOMW OKpackU MHAMKaTopa. Cneayer u3derars M30bIT-
ka wenaoun. IlepeHocsaT npoby B MepHYyO koaby BMecTUMOCThIO 100 M,

Mpy¥ HEOOXOOUMOCTH JOBOAAT J10 METKH AUCTU/LIMPOBAHHONH BOJOH M rie-
peMeltysaoT. Eciu B mpobde nmosBuIcs ocaflok, e€e GUABTPYIOT Uepe:
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bunbTp «0Oenas neHTa», NpPeaBAPUTENbLHO MPOMBITBHIH ropsyei AHCTUNIH-
pPOBaAaHHOMW BOAOM. HBEBY}O MOPUHIO QuUIbTpaTa OTOpachLIBalOT, M3 OCTastb:
HOU oTOUparT 30 ¢M™ npoObi B KOHUUYECKYIO KONOYy BMecTUMOCTLI 100 cMm
U onpeaensoT pocdatsl, kak onucaHo B 11.1. J{na kaxao# npoObt BbINOJ-
HAIOT [Ba NapaslejibHbIX orpelaeneHis. XonocTon ONnbil BbLINOJHAKT aHa-
A0OTHYHO, Hcnob3vs 100 cM” OJUCTHUS/UUTHPOBAHHOW BObI.

[lp1 BBINOJIHEHHU H3IMEPEHUH MacCCOBON KOHuUeHTpauHuu ¢ocdopa MHUHE-
panbHOI0 ClE€AYET YUHTHIBATH TOJIBKO BO3MOXHOE MEIUAKUIee BIHAHHE
LIBETHOCTH M MblUIbsAKa(V). YCcTpaHEeHHEe Mewalouero BIUAHUSA NPOH3BOANT-
cA, kak onucaHo B 11.2.

[Ipn HEeOOXOAUMOCTH OoNpenesiIeHHd 00Lero coaepxaHus pacTBOPEHHBIX
M B3BECIIEHHBIX (GOopM MHHepalbHOro ¢ocdopa a18 KUNOAYEHHS OTOHPAKOT
ATMKBOTY TUIATEAbHO I€peMEIaHHON He(PHALTPOBAHHONH Npodsl. B 3TOM
ciyyae CTaausd PUIbLTPOBAHUSA MOCA€ HeHTpasu3auumu npodol apnsgerca o0s-
3aTE/IbHOH.

12 Boiuucaenue u opopm.iienue pe3yibTaToB UIMEPEHUH

12.1 Boiuucjenue pe3yibTaTOB H3IMepeHHsI MACCOBOH KOHUEHTPAUMKMN
dochartos (B nepecuere Ha pocoop)

12.1.1 BeluHCNAOT 3Ha4€HHE ONTHYECKOH MAOTHOCTH Ay, COOTBETCT-
Byrouee KOHUeHTpauuu pocdopa pochartos B npode Boasl no popmMmyJie

A, = A - A — A, (2)

roe A - 3HadYeHHUE ONTHYECKOH MJIOTHOCTH aHANU3UpYeMOi npolbl, B
KOTOPYIO noOasjieH CMCUIAHHbIH peaKTHs;
A - 3Ha4yeHHE COOCTBEHHOMW ONMTHUYECKOH NMIOTHOCTH aHAIH3UPYEMO
BOAbI (€CNU €€ UIMEpPEHUE HE IIPOBOAUITOCHL, A= 0);
A, - cpeiHee apU(PMETUYECKOE 3HAYEHHUE ONTHYECKOR NJIIOTHOCTH
XOJIOCTOH npoObl.

12.1.2 Tlo rpaanyMpoBOYHOH 3aBHCHUMOCTH HAXOAAT MACCOBYK KOHUEH-

Tpauuw ¢ocdopa, COOTBETCTBYIOLLYK pacCYHTAHHOMY 3HAYEHHUIO OINTHYE-
CKOH NAOTHOCTH.

14
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MaccoByw koHueHTpauuw ¢ocdaroB (oprodocdaTor) B nepecyeTe Ha
3 .
Gocpop X, MI’AM , B HcxonHoil npobe BOabI pacCUHUTHIBAKOT MO QOpMYyie

X SO
X == (3)

rape X - MaccoBasi KOHIleHTpalHuA cg)ocq)opa. HalileHHas no rpaayHpPOROY-
HOM 3aBUCHMOCTH, MTI/AM ™,

V - 00beM aNTHKBOTH UCXOAHOH NpoObl BOAbI, OTOOPAHHBLIA 114
3
aHaJlKu3a, CM

Ecnv HeoOxonuMo npoulBecTH nepecdyeTr Qocdopa B apyrde dbopmbl,
cjiedYyeT Mnojbp3oBaTbcs Tabauuei 3

TaGnuua 3 - KoaxpduuueHntsl nepecdyera A pasjivuyHbix COCIAMHEHUH
docdhopa

r——— — e ——

— . @ ———

_100mr P+ PO | HPOS  HpPO,  HyPO, |
p 1.000 3066 | 3099 | 3131 3 164
PO, 0,326 1,000 | 1,011 1,021 1,032
HPO, 0,323 0,989 1,000 1,011 1,021
H,PO, 0,319 ' 0,979 0,990 1,000 1.010
HPO, | 0316 | 0969 | 0979 0,990 1,000

12.2 BuluncieHue pe3yJabLTaTOB H3MEPEHHS MAacCOBOH KOHUEHTPAaUHH
pochopa MHHEPAJBHOIO

MaccoBylo KOHUEHTpauHKw ¢ochopa MHHEPAJIBHOIO (CYMMBl OPTO- U 110-
3 .
nugpocdaros B nepecyeTe Ha Gochop) Xgw. MI/AMY, B aHLTU3ZUPYEMOH NpPO-
Oe BOAbl pacCUMTHLIBAIOT Mo popMyJe

A, 100

.24 4
W L (4)

rae X, - MaccoBad KoHueHTpauus docdopa B npobe nocne kungueHus,

y . 3
HaHACHHAA 110 rpaaydpoOBOYHOW 3daBUCHMOCTH, MI/OM ,

V - 00beM alIUKBOTHI UCXOAHOW OPOOLI BOALlL, OTOOPaHHbBIA aANng
%
aHanu3a, CM

15
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12.3 Pacuer maccoBoi KkoHuentpauuu ¢pocdopa nonudocdaror

MaccoByio KOHUEHTpauHio nonxugocdaros B nepecuyere Ha pocdop Xy g,
3 .
MI/AM™, B aHAJIU3UPYEMOH Mpode BOAbI PACCUHUTHIBAKOT N0 GOpMYJE

an]: Xgp“- qu), (5)

124 PesynbTaT U3MEpPEHUH MaACCOBOM KOHUEHTpauuu ¢ocdopa MUHE-
paJsHoro, docdopa oprodocdaror u noiudocdaTtoB B JOKYMEHTaX, Ipe-
AYCMaTpHUBAIOLWIHX €70 UCMONL30BaHHe, NTPEACTAB/AIOT B BUAE

X £ A, mr/am> (P =0,95), (6)

rae X - cpeiHee apUu(MeEeTHYECKOE 3HAUEHHUE JIBYX pe3yjibTaToOB, pa3HOCTb
MEXAY KOTOPBIMH HeE NPEBLIILIAET Npeaesa MIOBTOPAEMOCTH
r (2,77 o;). 3HayeHHUd o, npuBeaeHbl B Tabnuue 2. [Ipu npeBbIIEHHUH
npeaesia NOBTOPAEMOCTH CJieAYeT MOCTYMNaTh B COOTBETCTBUHU € 12.2
+ A - rpaHULBbl XapaKTE€PUCTUKHU MOTPEIIHOCTH UZMEPEHHUNA [JaHHOM
MacCOBOMN KOHUEeHTpauuu ¢ocoopa oprodochatoB u ¢pocdopa
MHHEPAIbHOTO, Mr/am> (tabnuua 2).

[TorpemiHOCTL pacyeTa MacCoBOM kKOHUEHTpauuu docdopa nonudocda-
3
TOB Apgp, MI/AM™, BBIYHCIAIOT MO popMYyJe

A Y (a0
= X [M Y . A : (7)

" i "
\ Xow) (Ko,

rae Ay ¢ - 3HAaYCHUE XapPaKTCPUCTUKH MOTPEIIHOCTH, COOTBETCTBYHOLLEE
y 3

MacCOBOH KOHUEHTpauuu docgopa opropocdaroB X, ¢y, MI/AM

Apy - 3HAYEHHE XAPAKTEPUCTHKH NOTPELUIHOCTH, COOTBETCTBYIOLIEE

y 3
MAacCOBOH KOHUEHTpauxu ¢ochopa MUHEPANBLHOTO X u, MI/AM

YUucneHHbl€ 3HAUEHHSA pe3ynbTara HW3IMEPEHHH OOMKHBI OKaHYH-
BaThbCA UHUPPON TOro xe paspana, YTo U 3HAUYCHHUA XAPAKTEPUCTHKHU MO-

FPELIHOCTH.
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12.5 JlonycTUMO NpeaAcCTaBAAThL pe3ynsLTaT B BUIE

X+ A, (P=0,95) npu ycanoBuu A< A, (8)

roe £ A,;—rpaHulbl XapaKTepHUCTHKHU MOFPELIHOCTH PE3YAbTATOR
H3MEPEHHUU, YCTAHOBNIEHHbIE NMPH PEATH3AUMUYU METOIHKH B
jjabopaTtopuH U obecrieynBaeMbie KOHTPOJIEM CTabUABHOCTH

5 3
PE3YJAbTATOB U3MEPEHUH, MI/AM .

[Ilpumeuvanue - JJoNyCTHMO XapaKTEPUCTHKY MOrpPEIHOCTH pPe3y./1bTaTOB U3IMEpe-
HUH NpU BHEAPEHUU METOAMKH B /1abOpaTOpUH yCTAHAB/IMBATL HA OCHOBE BLIPAXKEHHA
A= 0,84 A ¢ nocrneayrOIIMM YTOUHEHHEM [10 MEpPE HAKOIUIEHUA HHPOpMauHUd B Mpo-
LlecCe KOHTPOJIA CTabUNIBHOCTH pe3ynbTaTOB U3MEPEHHUN

12.4 Pe3ynbTarbl U3MEpEeHUSA OQOPMIASIOT [IPOTOKOJOM HiIM 3aMUCLK B
KypHane, no ¢opMam, nNpuBeAeHHbIM B PykOBOACTBE Mo KavecTBy nabopa-
TOPHH.

13 KoHTpoabs KavyecTBa pelyjbTATOB HIMEPEeHHH NPH peajiH3aAlUHMH
METOAHKH B 1adDOpaTOpHUH

100me NoNoKeHUR

13.1.1 KoHTponps KadecTBa pe3yjabTaTOB M3MEPEHHUH NpPH peanH3alHy Me-
TOAXWKH B J1aDOPATOPHH NPEAYCMATPHUBAECT:

- ONEPATUBHBIA KOHTPOJbL MCHOJIHUTENEM NMpouUeAYpbl BbIHOTHEHHSA HU3-
MEpPEHHUHN (HA OCHOBE OLECHKH MOBTOPSEMOCTH U MOTPEUIHOCTH [1pH peannia-
LUHH OTAENbHO B32TOM KOHTPOJBLHONW NpoOLEeaypbl);

- KOHTDPOJIb CTAOWJILHOCTH pe3yJibTAaTOB U3MEPEHUH (HA OCHOBE KOHTPO-
JIf CTAOMJIBHOCTH CPEAHEKBAAPATHYECKOr0 OTKJIOHEHHUSA MOBTOPAECMOCTH,
BHYTPHUJ1A00pAaTOPHON NPEUHU3IUOHHOCTH, ITOIPELIHOCTH).

13 1.2 IlepyoaAU4YHOCT, ONEPATUBHOIO0 KOHTPOIS MCIOJHUTENEM NpoLle-
AYPpbl BbITOMTHEHHA U3MEPEHUN, a TAKXKE pealusyeMble Npoueaypbl KOHTPO-
N CTAOMJABHOCTH PE3YJILTATOB BHITIOJIHEHUSA H3MEPEHUHR PErTAMEHTUPYIOTCH
B PykoBoACTBE NO Ka4yeCTBY nabopaToOpHH.
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13.2 AnropuTm ONepaTUBHOIO KOHTPOJIA NOBTOPAEMOCTH

13.2.1 OnepaTUBHBIA KOHTPOIb NOBTOPAEMOCTH OCYLIECTBIAIOT ANA KaXK-
JAOrO U3 Pe3yNbTAaTOB H3IMEPEHUM, MONYUYEHHBIX B COOTBETCTBUH ¢ METOAH-
KOH. [lJ1s 3TOTO OTOOpaHHYIO TIpoOY BOABI ACNAT HA ABE 4ACTH, H BBINOMHI-
IOT aHAU3 B COOTBETCTBUHU C pa3zaenoM 1.

13.2.2 Pe3ynbTarT KOHTPONBHOK NpoUECAYPHl I, MF/,E[M3, PAaCCYUTHIRAIOT

no bopmyne
rlc"_'IXl"lea (9)

rae Xi, X2 — pe3yibpTaThl KOHTPOJbHBIX M3IMEPEHHI MACCOBOK KOHUEHTpa-
M H t?ocqyc)pa oprodocharos u dpochopa MUHEPAIBHOTO,
MT/aM .

13.2.3 [lpenen noBropsieMoCTH 1, MF/,[IM3, pPacCYMTHIBAKOT NO GOpMYyJie
l'n — 2,77 U[ ’ ol (10)
3
roe G, - MokKa3areib NOBTOPAEMOCTH METOAMKH, Mr/am™ (tabnuua 2).

13.2.4 Pe3ynbTaT KOHTPOJIBHOH IMPOUEAYPHI OOKEH YAOBJICTBOPATDL YCIIO-
BHIO

Ty ST (11)

13.2.5 Ilpu HecobnroaeHUH ycsoBuA (11) BRINONHAKOT €Ule ABa U3MEPEHUS
H CPAaBHHUBAIOT Pa3HHLY MEXJAY MaKCUMaIbHBIM U MUHUMANbHBIM pe3yJibTa-
TaMH C HOPMATHBOM KOHTPOJIS paBHBIM 3,6°0, . B ciyuyae NOBTOPHOro npe-
BLILIEHHUS Npeaesia NOBTOPAEMOCTH, NTOCTYNAKT B COOTBETCTBHH C Pa3€IOM

STOCT P MCO 5725-6-2002.

13.3 AJropurmMm onepaTHBHOI0 KOHTPOJS npoueiypbl BLITOJHEHHSA
H3IMEpEeHHN ¢ HCNOAbL30BaHHEM MeToda 100aBoK

13.3.1 KoHTpons ucCHOJHUTENEM MpoUedypPbl BbINOMIHEHHS H3MEPECHHH
[IPOBOIAT NYTEM CPABHEHHUS pE3y/1bTATOB OTAENBHO B3ATOH KOHTPOJILHOH
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npouenypst K, ¢ HopmaTuBoM koHTpossa K.

. . 3

13.3.2 Pe3ynbTaTr KOHTpOJILHOH mpoueaypbl Ky, ME/AM™, pacCUUTHLIBANOT
no popmylie

Ke= | x'= x— CJ. (12)

rge X — pe3VAbTAT KOHTPONBHOIO H3MEPCHUHA MAaCCOBOH KOHUCHTPALHUH

onpeaenseMoil dopmel dochopa B npobe ¢ H3BeCTHOH N0OABKOH.
3
ME/AM™;

-

X — pe3ynabTar KOHTPOJIbHOIO H3MeEpeHHsi MacCOBOW KOHLUEHTpPAUUH
. - 3
onpenenseMon gopMbl pocdhopa B padouei npode, Mr/am ;

3
C — Bend4YdMHA NobaBKH, MI/IM .

3
13.3.3 HopMmaTuB KOHTpOAA NOrpemiHOCTH K, MI/IM™, pacCYMUTHIBAIOT
no ¢opmye

K=\/(a”):+(a”)1, (13)

rae Apx - 3HaYCHHA XAPAKTEPUCTHKH MOIrPEeLIHOCTH Pe3y.1bTATOR
H3MEPEHUM YCTAHOBJIEHHBIE B 1a00pAaTOPUH NPHU pealu3alluH
METOAUKH, COOTBETCTBRYIOUME MACCOBOU KOHUEHTPALUU
onpeaens<Moil gopmul pocdopa B npode ¢ 1006aBKOi, MF/}IMB;
A;x - 3HAUEHUS XAPAKTEPUCTHUKHU NMOrpeUIHOCTH pPel3y/bTATOR
H3IMEpEeHUH, YCTaHOB/IeHHbIE B 1adOpaTopHuu NpU peain3auuy
METOAMKM, COOTBETCTBYOUIHE MACCOBOM KOHUEHTpalUuu

. . 3
onpenenseMon popmbl pochopa B pabouennt npobe, Mr/am .

[IpuMeyanune — JlonyctHMO ansg pacueTa HOPMATHBA KOHTPOAS HCIIOAbL3OBaThH
3HAYCHHUSA XAPAKTEPHUCTHK MOTPELHOCTH, MOJYYEHHBIE PACYETHLIM NTyTeM IO GopMynam
A, =084A u a, =0,844A

1}

13.3.4 Ecau pe3ynbTaT KOHTPOJbHOW NpoUEaypbl YAOBIETBOPAET YCJIO-
BHIO

| K¢ I€ K, (14)

npoueaypy NpPHU3HAIOT YAOBJIETBOPUTEILHOM.
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[Ipu neBbinonHennu yciaoBusa (14) KOHTPOJILHYIO IPOLIEAYPY MOBTOPAIOT.
I1py noBTOpHOM HeBBINMOJHEHHHU YCHOBUA (14), BLIACHAIOT NPHUYHUHBI, NPHU-
BOJAsLIIHE K HEYAOBJIETBOPUTENbHbIM pe3yjibTaTaM, U MMPUHUMAIOT MEPbI NO

HX YCTpaHEHHIO.

14 IlpoBepka npHeMJIeMOCTH pe3yabLTaTOB, NOJY4YEeHHBIX B
Yc10BHAX BOCNHIPOH3IBOAMMOCTH

PacxoxaeHne MeXay pelyiabTaTaMHi UIMEpeHHH, TMONYYEHHBIMM B ABYX
nabopaTopHax, HE AOJDKHO MpeBbILIaTh npeaega Bocnpoussogumoctu. [lpu
BLINMOJHEHHU 3TOrO YCJOBHUA NpHEMJEMBl 00a pe3yabTara U3MEPEHHUH M B
KayeCTBe OKOHUYATENBbHOTO MOXeT ObITh HUCMONB30BAHO HX oOllee cpeaHee
3HAYE€HHUe. 3HAUECHHUE Npenena BOCNPOH3BOAMMOCTH PacCYMTHIBAKOT N0 Pop-

MYJIC
R= 2,-77(}'[:{ . (15)

[Ipy npeBbllIeHUH MNpeaesa BOCNPOU3IBOAUMOCTH MOTYT ObITb HCITIOJB30-
BaHbl METOABI OUEHKU NPUEMIEMOCTH Pe3yibTATOB HU3IMEPEHHUH COrJIACHO

pazneny ST OCT P UCO 5725 — 6-2002 wnu MU 2881- 2004.

[IpuMeuvaHue — [IpoBepka APUEMIEMOCTH NPOBOAHTCA NMPH HEOOXOAUMOCTH CpaBHe-
HHUA pe3yNbTAaTOB H3MEPEHUH, NOSyUECHHbIX ABYMS JIaDOPATOpHAMH
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IIpuaoxenune A
(PEKOMEHAYEMOE)

MeToauka
NPHIOTOBJIEHHS ATTECTOBAHHLIX PACTBOPORB AHruaApodochara Ka ius
AJIR YCTAHOBJICHHA FPAAYHPOBOYHBLIX XaPAKTEPHCTHK npUdOOPoOB 1
KOHTPOJI TOYHOCTH H3MepPeHHH MAaCCOBOH KOHUleHTpauuHu pocdopa

opTO- H nojudpocharos PoToOMEeTPHUECKHM METOA0M
AP1-P, AP2-P, AP3-P

A.l HazHadeHnHe H 001acTh NpHMEHEHHHA

Hacrodumas Meroauka pernaMeHTUPYET NMpoueaypy NpUroTOBeHUS aTTe-
CTOBAHHBIX paCTBOpPOB Auruapodocdara Kanus, npeaHasHayeHHbIX 1/ yC-
TAHOBJIEHHSA I'PAAYHUPOBOUYHBIX 3aBUCHMOCTEN U KOHTPOAS TOYHOCTH PE3YJb-
TATOB M3MEpPEeHHUH MACCOBOH KOHUEHTPAUHUU OpTO- U nionudocdartos B Npu-
POAHBIX H OUHMIEHHBIX CTOYHBIX BOAaX POTOMETPHUUECKHUM METOOM.

A.2 MeTrpoorgvyeckHe XapakKTepHCTHKH

MeTpojiorudyeckue XapakTepUCTUKU aTTECTOBAHHBIX pPacTBOPOB I1pUBeae-
Hbl B Tabnuue A 1.

Tadbnuua Al - Merponoruyeckue xapakT€pUCTHKM aTTECTOBAHHLIX pacTBO-
poB aaruapodocdara xanua

JrE— e — T — Em e — — Wkl gy

Er XapaKkTepHCTUKA ; LHivdp aTTecTOBAHHOrO pactTsopa !

| | _API-P AP2-P | AP3-P |
ATTECTOBAHHOE 3HAYCHHE MACCOBOM | “T |
KOHLEHTpauuH pocdopa, Mr/am’ 100,0 10,00 ‘ 1,000 E

| , |

'I'lpé-ﬂen  BO3MOXHBIX  3HayeHHil - L |

| MOrpeLLHOCTH yCTAHOBNEHUS 0,52 0,07 . 0,007

| MaccoBo#  KoHUeHTpauun Qocdopa r
| (P=0,95), Mr/nm’ | | {
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A.3 CpeacrBa niMepeHui, BCNOMOrartejibHbie¢ YCTPOiHCcTBA, pEaKTUBDLI

A.5.1 Becsl aHaJIUTHYEeCKHUE He HUXe 2 Kjacca TOYHOCTH no T OCT 24104-
2001.
A.3 2 Konbbl MepHbie He Huxe 2 kmacca Tto4yHocTH no 'OCT 1770-74

BMECTHMOCTBIO: 500 CM3 - 1 wr.
100 cm” - 2 wr.

A.3.3. ITurneTky ¢ OAHOM OTMETKON He HUXKe 2 Knacca toyHoceTtu nmo I'OCT

29169-91 BMECTHMOCTLIO: 10O CM3 - 2 WrT.
A.3.3. Ilunerka rpaayvpoBaHHas He HUXe 2 knacca toyHoctu 1o [OCT
29227-91 BMECTUMOCTBIO 2 CM3 - 1 wr.

A.3.4 CrakaH44K ans B3BewlnBaHuAa (0wkc) no ['OCT 25336-82.

A.3.5 BopoHka naboparoptas no FOCT 25336-82 nuaMmerpoM 56 MM.

A.5.6 Llinarens.

A.3.7 TlpoMbiBasika.

A.3.8 Oxcukatop no [ OCT 25336-82 c 6€3BOAHBIM NJOPHAOM KalblHA.

A.3.9 lllkad cyuwiunbHbIH 001€1a00paTOPHOro Ha3HAYEHHUA.

A.3.10 Kanuid dochopHOKHUCHBIN QAHO3AMEUIEHHbIH (auruapogocdar
kanus) no [OCT 4198-75, x.4. ¢ comepxaHHeM OCHOBHOIO Be€lIeCTBa
KH>PO 4 He MeHee 99,5 %.

A.3.11 Bona pauctunnuposannas ino [ OCT 6709-72.

A.3.12 Xnopoopm no 'OCT 20015-838, ounwmennsiit.

A.4 Ilpoueaypa npHroToBJIEHHH ATTECTOBAHHLIX PACTBOPOB AHIHA-
podochaTa Kaaus

A 4.1 [lpurorosienue arrecToBaHHoro pacrsopa APL-P

Ha aHafiluTHYEeCKHUX Becax B3BEUIMBAIOT B OKOKCE C TOUHOCTBIO O YETBEP-
Toro 3naka nocne 3anstoin 0,220 r KH,PO4 , npenBapurens,Ho BoicyweHHO-
ro B CylinasHoM wkady npu Ttemneparype 105-110 °C B Teuenue 1 u u
OXJIAXKIEHHOTO 10 KOMHATHON TeMIepaTtypbl B 3KCHKATOpPE HAA XJIOPHAOM
kanpUisa. KoJIHYeCTBEHHO MEPEHOCAT HABECKY B MEPHYIO KOOy BMECTUMO-
cTbr0 00 CMB, pacTBOPAIOT B CBEXEINEPErHaHHOH AUCTHIIMPOBAHHOH BOJE,
NO6ABARIOT 2 CM Xnopodopma, A10BOAAT 00bEM pacTBOpa A0 METKH, U fie-
peMelwnBaoT. [lepeHOCAT pacTBOp B TEMHYIO CKJAHKY C [JIOTHO 3aKphl-
BalolLIEeHC NpPOOKOH.

[Tony4yeHHOMY pPacTBOPY NPHUIIHUCLIBAIOT MACCOBYIO KOHUEHTPALHIO
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dbochopa 100 MI/am”.
A.4.2 TlpuroroBjieHUe arrecTOBaAaHHOro pacrsopa AP2-P
[luneTkoN ¢ OAHOW OTMETKOH oTOMparT 10 M pacteopa AP1-P, no-
MEL{AIOT €[0 B MEPHYIO KO0y BMecTUMOCTHIO |00 CMR, JOBOIAT 10 METKH
CBEXXENeperHaHHOM AMCTHAIHPOBAHHON BOI0OW M nepevewuBarwt. [fepeno-
CAT PACTBOp B TEMHYK CKJIAHKY ¢ MNJOTHO 3aKpblBAKOLWENCA TPOOKO.
[ToayyenunoMy pacTBOPY NPUMUCHIBAKT MACCOBYI KOHLEHTpaunw ¢doc-
¢dopa 10,0 MI/AM .
A.4.3 [lpuroToBieHUe aTTECTOBAHHOIO paCTBOPa AP3-P
[TnneTko#t ¢ oaHOKW oTMeTKON oTOUpatwT 10 cM pacTtBOopa AP2-P, nome-
LUIAI0T €ro B MEPHYK KO0y BMecTUMOCThH 100 CM%, JOBOAAT N0 METKH
CBEXXEMNEPETrHAHHON JHUCTHANMPOBAHHONH BOAOH M nepemewidBaroT. [lepeHo-
CAT PAaCTROP B TEMHYIO CKJSAHRY € MJOTHO 3aKpbiBalOUieHcs npoOKOH.
[TosiydeHHOMY pacTBOPY NPHUITUCBIBAIOT MACCOBYIK KOHLEHTpauHwo ¢oc-

¢dopa 1,00 m r/am°.

A. 5 Pacuer MeTpPOJOTHYECKHX XaPAKTEPHUCTHK aTTECTOBAHHLIX
PacTBOpOB

A.5.] ATTeCTOBAaHHOE€ 3HAYEHHE MACCOBOM KOHUeHTpauuH ¢ocdopa B
3
pactBope AP1-P C;, Mr/aM™, paccuuTbiBaoT 110 popMyne

1000 1000 30,97
C, = " ., (A.1)
V 136,09

rie m — macca HaBecku auruapogocdara kanus, r;
30,97 - monisspHaa Macca gocdopa, r’Moib;
V - BMECTUMOCTB MEPHOH KOJOBI, CM‘;;
136,09 - monapuasa macca auruapodocdara Kaiua, r/Molib.

A.5.2 ATTeCTOBAHHOE 3HAaUEHHE MAacCOBON KOHLUEHTpauuu ¢ochopa B
3
pacTBope AP2-P Cj, MI/aM ', paccuuThIBalOT N0 popmyne

Co=51 (A.2)
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A.5.3 ATrecTOBAHHOE€ 3Ha4Y€HHE MAacCCOBOH KOHUEHTpauuMH ¢Qocdopa B
3
pactBope AP3-P C4, Mr/aM™, paccuuTteiBaioT no ¢gopmyne

_CZ
C3_10’ (A.3)

A.5.4 PacueT npenena BO3MOXHBIX 3HAYEHUH MOTPEIIHOCTH MPHIOTOBJIE-
HHUA atTTecToBaHHOro pacrsopa API[-P A| ¢ MaccoBo#i KOHUEHTpauUuen ¢oc-
3
dopa 100 Mr/aM™ BeIMOAHAKT N0 dopMmylie

A, . A, A,
5,=C \/(—ﬂ)‘ PR (52, (A .4)
U m 1%

rne C; — NpHUIHUCAHHOE pacTBOpPY 3HAYEHHUE MACCOBOW KOHUEHTpaUMH ¢ocC-

dopa, Mr/,uM?’;

L — MaccoBas nojg ocHoBHoro Bewecrsa (KH;POy4) B peakTuBe, NpUnu-
CAHHAasd pPeaKTUBY KBaludUKALUUH X.4Y.;

A, - TNpeaeabHOe 3HAYCHHE BO3ZMOKHOIO OTKJOHEHHA MAacCOBOH [O/H
OCHOBHOTO BelleCTBAa B PEaKTHBE OT NPHUIIHCAHHOTO 3HAYEHHUSA |;

m - Macca HaBeckU aurnapodocdara kanus, r;

Amn - npeaenbHasd BO3MOXHasi NOrpelIHOCTL B3BCLIHBAaHHUA, T,

V - BMECTUMOCTb MEPHOH KOJIOBI, cm” ;

Avy - nipeaejlbHOoe 3HaYEHHE BO3ZMOXKHOI0 OTKJIOHEHUA BMECTHMOCTH MeEp-

- 3
HON KOJIOBI OT HOMHKHHAJIBHOIO 3HAYEHHUA, CM .

[Ipenen BO3MOXHBIX 3HAUEHUH TOrpeWIHOCTH MPUrOTOBIEHUS ATTECTO-
BAaHHOro pactBopa AP[-P

0.5 , 0,0002 0,40 , _ 3
A, =100 _[(——)" +( ! )+ ( D)2 =0,52 mr/am™ .
99,5 0,220 500

A.5.5 Pacuer npeaena BO3MOXKHBIX 3HAYEHHUH TTIOTPEINHOCTH NPUTOTOBJIE-

HHUA aTTeCTOBAHHBLIX pacTBopoB AP2Z2-P (As) u AP3-P (A3) ¢ MaccoBO# KOH-
. 3

neHTpauuein pochopa 10,0 u 1,00 Mr/aMm, COOTBETCTBEHHO, BBINOJHAOT 10

¢opMmyne

) (A.5)
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roe C, - npunucaHHoe pactBopam AP2-P u AP3-P 3HayeHue vraccoso#
KOHUEeHTpauuH ¢ocdopa, Mr/ﬂmg,
Ck - 3HayeHHWE MACCOBOH KOHUEHTpauuu pocpopa, NpHNHCAHHOL pac-
TBOPY, HCIOIb3YEMOMY /A NMPHIroTOBIEHUA pacTtBopa AP2-P u.wM
AP3-P, mr/am’.
Ay - npeaen BO3IMOXKHOIO 3HAYEHUA NOTPEIHOCTH NPUTOTOBIEHUA pac-
TBOpa ¢ MACCOBOH KOHUeHTpauuen ¢ocpopa Cy,
Vi - BMECTHMOCTb MEPHOH KONOBI, M :

A, - npeaenbHOE 3HadyeHHE BO3MOXHOIO OTKJIOHCHHA  BMECTHUMOCTH

g %
MEPHOMH KOJIOBI OT HOMHMHAILHOIO 3HAYEHUS, CM
.

V7 - HOMHHaIbHbIA 00bEM pacTBOpa, OTOUPAEMOTO NMUMETKOMU, CM

A, - NpeaAeabHOC 3HAYCHHUE BOZMOXHOIO OTKJIOHCHHA odbeMa pPaACTBO-

g 3
pa, OTOUPAEMOro MUNETKOH, OT HOMHHAJILHOIO 3HAYEHUA, CM

[Ipenen BO3MOXKHBLIX 3HAYEHHWH TMNOTPELWIHOCTH NPHUTOTOBAEHUA aTTECTO-
BaHHOro pactropa AP2-P

S : : 3
A, =10 \/(M> 2 A = 0,069 Mr/am
100 100 10

[lpenen BO3MOXHBIX 3HAYEHUK MNOTrPELIHOCTU [PUTOTOBJEHUA ATTECTO-
BaHHOro pacteopa AP3-P

AL =10 \/P*%‘-’)u(“)u(“““y’ = 0.0069 mr/am° .
1{) 100 10

A.6 Tpebosanus De3onacHocTH

Heobxonumo cobntoaate obuiMe TpeOOBAHUA TEXHHKH 0€30NMacHOCTH
npu paboTe B XHMHYECKUX 1abopaTopHUax

A.7 TpeboBanud K KBaJIH(PHKAUHH ONNepATOPOR

ATTECTOBAHHBIE PACTBOPbI MOXET FOTOBUTb MHXEHEP HAHU J1aDOpPaHT co
CpeAHuM npodhecCHOHANbHBIM O0pa30BaHUEM, MNPOILEAUIKK CRNELHHANIbHYIO

MOATOTOBKY U MMEWLIUH CcTaX paboTbhl B XHMHUYECKOMK 1a00OpaTOpHUHU He Me-
Hee 6 Mec
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A.8 TpeboBanus K MADKHDPOBKE

Ha CkasgHKHM C aTTecTOBaHHBIMH PACTBOPAMH JOJIKHBI OBITh HAKJ/IECHBI
3TUKETKH C YKa3zaHHeM LHUdpa pacTBOpPa, MACCOBOH KOHUEHTpALUUH Pocdo-
pa, NOTPELIHOCTH €€ YCTAHOBJICHHUSN ¥ AAThI IPUTOTOBJIEHHA.

A.9 YcioBHA XpaHeHHNA

ATrecToBaHHBIA pacTBOop AP1-P xpaHar He 6onee 3 Mec. IipH TeMmIepa-
Type oT 4 no 8 °C. ATtecTtoBaHHbIi pacTBOp AP2-P Xxpansar He Oonee 2-
X Henenb npu Ttemneparype or 4 no 8 °C.  ATTECTOBAaHHLIH pPacTBop
AP3-P xpaHeHUIO HE NOOIECKHUT.



denepanbHas cIyxk06a no ruapoMeTeopoOrHH H MOHHTOPHHIY OKpYKalomed
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F'OCYJAPCTBEHHOE YYPEXJEHMUE «THAPOXUMMHUUYECKHUH

HHCTHUTYT»

344090, r. PocTroB-Ha-llony
np. Ctauku, 198

Dakc: (8632) 22-44-70
Tenedou (8632) 22-66-68

E-mail ghi(@aaanel.ru

CBHJAETEJBCTBO N 33.24-2005
00 atTrecTallM¥ METOAHKH BLINONHEHUA H3MEPEHUH

- — — _— A R -

MeToauka BBITIONHEHUA U3IMEPECHHR Maccogol KoHyeumpayuu chocchamos _u nosu-
docchamos 6 sodax pomome mpuueckum Memooom

paspaboraHHad 'Y « uopoxumuueckuu uncmumympy (I'Y ['XH)
H pernameHTupoBaHHas P/ 52 24 382-2006
arTecToBaHa B cOOTBETCTBUM ¢ [ OCT P 8.563-96 ¢ uameneHuamu 2002 r.
ATTrecTauus OCYILIECTBIICHA 110 PE3YNIbTATAM IKCHEPUMEHMAALHBIX UCCAEO08UHUU
B pesyasrare arrectaunu MBH ycTraHoBnieHo:
1. MBH cooTBeTCTBYET NpeabABAAEMbIM K HEH METPONOrHYECKHM TpeOOBaHUAM H
0bJlaaeT CAEeaAYIOLIMMH OCHOBHBIMH METPOJIOTHUECKHMH XapaKTEPHCTHKAMU:

JlHanazoH U3MEpPEHHH, 3HAUEHHUA XAPAKTEPUCTHUK MOTPEUIHOCTH U €€ COCTaABIAIOUIUX

(P=0,95)
[Tokazarens ' [lokazaTenb BOC- [TokasaTtens [Tokazaresib 1
JinanasoH U3- | NMOBTOPSAEMO- | NMPOHU3BOAMMOCTU  TPABH/ILHOCTH TOYHOCTH |
MEPEHUN Mac- | CTH (CpelHe- 1 (cpenHekBaapa-  (rpaHuLb! CHC- i (rpanHHubl NO-
COBOM KOHLEH- | KBaIpaTwude- THYECKOE OTKJIO- TEMaTHYECKOH ; TIPEIIHOCTH |
Tpauuu ¢oc- CKO€ OTKJIO- | HEHHE BOCAPO- | MNOrpeliHOCTH [1pU BEPOAT-
¢dopa. HEHHE TMO-  HM3BOAMMOCTH) fIpY BEpOATHO- | HocTH P=0,93) .
X, Mr/am’ BTOPAEMOCTH) ,  Og, Mr/aM° | ¢t P=0,95) +A, MIr/aM°
O, MI/OM° o A, mr/aM | ___'
docdarsi ] |
Ot 0,010 no 0,001 = 0,00140,046:X '  0,026-X 0,002+0,092-X
0,200 BKJIIOV. . | | i
bochop MHHEPAIBLHBINA )
Or 0,010 no 0,058 X 0,001+0,089-X 0,068-X 0,002+0,19-X
0,125 Bxmou.
Cs. 0,125 no 0,008 0,014 0,011 0,030
0,200 BKJIIOV.




2 Jinana3oH H3MepeHHH. 3HAUYCHUA MNpeneyioB NMOBTOPAEMOCTH H BOCIIPOM3BOLHMO-
CTH NpH AOBEPHUTEJILHOK BEpOATHOCTH P=0,93

T’

— _ | - -

HAuanasoxn uiaMepenut  Ilpenesn noBTopseMoCcTH lpenen BOCNPOU3BOAUMOCTH
MAacCOBOW KOHLUEHTpa- (/1A OABYX pe3yjabTaTOB ' (3HaueHWe N0MyCKaeMoro pacxo-
LUK NapajiCbHbIX OMPEAC-  XKIAECHHA MEXIYy ABYMS pe3y/ibTa-

dochopa, JIEHUH ) | TaMH U3MEPEHHH, NONYYCHHBIMH
X, Mr/am’ r.Mmr/am’ B pa3HblX 1a00OpaTOPHIX, [IPH BE- |
. ] | postHocTH P=0,95). R, Mr/am’
) ] docharbr B i
Ot 0,010 10 0.200 0,003 f 0,003+0,13 X
BKJTHO Y | ,

.

Docdop MHHEPATbHBIH

e —

Ot 0.010 10 0,125 0,16 X ' 0.003+0,25 X
BKJIHOY
Ce 0.125 10 0,200 0,022 0,039
BKﬂ_i_()LI ! |

L J—

3 [lpu peann3zauuu MeTOOHKH B n1abopaTOpHHU obecneyrBaoT

- ONEepaTUBHBIA KOHTPOJIb HCITOJHUTEAEM NMPOUEAYPb! BLINOTHEHUA U3MEPEHUHN (HaA
OCHOBE OLIEHKH MOBTOPAEMOCTH H [IOFPEWIHOCTH MPU peasiM3auuu OTAEJbHO B3ATOH
KOHTPOJIbHOH MPOLIeLYPbi),

- KOHTPOJb CTAOUJIBLHOCTH PEe3yNbTaToB H3IMEPEHHUR (HA OCHOBE KOHTPOIA CTa-
OMJIBHOCTHU CPEOHEKBAAPATHYECKOTIO OTKJIOHEHHSA [MOBTOPAEMOCTH, CpEeIHEKBAApaTHYE-
CKOT'Q OTKJIOHEHHUS BHYTPHUIA00PATOPHON NPEUM3INOHHOCTH, MOTPEILIHOCTH )

[TepHOAMYHOCTL OMEPATHBHOrO KOHTPOAA U MNpPOLEAYPbl KOHTPONA CTAOMIIBHOCTH
PE3YILTATOB BbIMNO/IHEHHA H3MEPEHHH pEraMeHTUPYIOT B PykOBOACTBE IO KA4Y€CTBY

nadboparopHy

Jlata BblAauu cBuaeTe/ibcTBa 15 despans 2005 r.

[ nasublit MeTponior I'Y [ XU A.A. Hazaposa



