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BBepneHue

AMMOHUIMHBIA @30T B BOAax HaxoOUTCs, B OCHOBHOM, B pPacCTBOPEHHOM
COCTOSIHUM B BMOE MOHOB aMMOHUS U HeamccoummpoBaHHbiXx Monekyn NHjz-H,O,
KONMNYECTBEHHOE COOTHOLLEHNE KOTOPbIX MMEET BaXKHOE IKOSTOMMYECKoe 3Ha4YEHME U
onpegenseTcs BenvynHon pH mn Temnepatypon BoAbl. B TO e Bpemsa HekoTopas
YacTb aMMOHMMHOIO a3oTa MOXET MUrpupoBaTb B COPOMPOBAHHOM COCTOSIHAM Ha
MUHeparnbHbIX U OpPraHMYeCcKnX B3BECSIX, @ Takke B BMAE PasfIMYHbIX KOMMSIEKCHbIX
coeMHEHUN.

MpucyTcTBMEe B He3arpA3HEHHbIX MOBEPXHOCTHbIX BOAAX WMOHOB aMMOHMUSA
CBs3aHO, rMNaBHbIM 0Opa3om, C npoueccamn OUOXMMUYECKOrO PasfoXeHUs
GenkoBbIX BELLECTB, MOYEBUHbI, A€3aMUHUPOBAHNA aMUHOKUCIIOT. ECTecTBEHHbIMM
MCTOYHUKAMM aMMUaKka CnyxaTt MpUWXN3HEHHbIE BblAeneHns rmgpodbmoHToB. Kpome
TOro, MOHbl aMMOHUSA MOryT 06pa3oBbIBaTLCA B pe3yrbTaTe aHa3poOHbIX NPOLECCOoB
BOCCTaAHOBJIEHUSI HUTPATOB N HUTPUTOB.

MCTOYHMKOM  aHTPOMOreHHOro 3arpsaA3HeHusi BOAHbIX OOBLEKTOB MOHaMMU
aMMOHUS SBMISKOTCA CTOYHbIE BOAbI MHOMMX OTpacnen npoMbIWEHHOCTHN, BbiTOBbIE
CTOYHbIE BOAbl, CTOKN C CENTbCKOXO3SAIMCTBEHHbIX YrOAUMN.

Ce30HHble KkonebaHMa KOHLUEHTpauum MOHOB aMMOHWUSA XapaKTepusykTcs
OOblY4HO MNOHWXEHMEM BECHOM W B Hayane neTta, B Nepuog WHTEHCUBHOM
POTOCUHTETUYECKON OEATENBbHOCTM (DUTOMMAHKTOHA, N NOBLILLEHNEM B KOHLE feTa
— Hayane ocCeHM nNpu YCUMNEHUM nNPOLECCOB OakTepuanbHOro pasnoXeHus
OpraHM4YecKoro BeLLLeCTBa B NepmMoabl OTMUPAHUS BOAHbIX OPraHM3MoB, OCOOEHHO B
30Hax MUX CKOMMEeHUst: B NPMAOHHOM Crnoe BoAoEeMa, B CrosiX NOBbILLEHHOW NSIOTHOCTM
duTo- N HGaKTepMonnaHKToHa. B OCEHHe-3MHUI Nepuos NOBbILLEHHOE CoaepXXaHne
MOHOB aMMOHMS CBSI3aHO C MPOAOSPKaloLWenca MuHepanusaumen opraHuyYecKnx
BELLECTB B yCroBusax cnaboro notpebneHnss MOHOB aMMOHMSA (OUTOMSIAHKTOHOM U
YMEHbLLUEHNSA CKOPOCTU UX BUOXMMUNYECKOTO OKUCIEHNS N3-3a HU3KNX TeMnepaTyp.

AMMOHUIHbIE NOHLI B BOAHOW cpefe HeycTomvmBbl. B npucyTcTBmMm kucnopoga
OHM Nerko nogsepratTcss GUOXMMUYECKOMY U DOTOXMMUYECKOMY OKUCHEHWUIO OO
HUTPUTOB, 3aTeM A0 HUTpaToB. [10 3TOM NpuuMHE B Mano3arpsi3HEHHbIX BOAHbLIX
obbekTax 06blMHO coaepXaHMe aMMOHUMMHOIO as3oTa He MPEBbIWAET ThICAYHbIX
aonen MuUnaMrpammoB B KyOMYeckoM AeuuMmeTpe, MHOoraa MnoBbIWasiCb OO COTbIX
Aonen B OCEeHHEe-3UMHUIA nepuod. B HekoTopbiX BOAHbLIX OObEKTax, coaepXalimx
3HaYMTENbHOE KONMMYECTBO OpPraHUYECKOro BeELLECTBa, B KOHUE AOfUTENbHOro
nogneaHoro nepuoaa npu geduuuTte kiMcrnopoaa cogepXaHme aMmMOHUMHONO a3oTa
MOXET BO3pacTaTb A0 AECATbIX AONEN MUNNUrpaMmoB B Kybuueckom geummeTtpe.
MNoBbIWEHHOE coaepXaHNe NOHOB aMMOHUS yKa3bliBaeT Ha yXyALLIEeHNe CaHUTapHOro
COCTOSIHUS BOAHOro 0oObeKTa, MpuyYeM, MOCKOSNbKY aMmuak 6ornee TOKCUYEH, YeMm
MOHbI @aMMOHWS, ONAacHOCTb aMMOHUNHOIO a3oTa Ans rMapoOMOHTOB BO3pacTaeT C
nosblleHnem pH Boabl.

YBenuyeHne KOHUEHTpauMm aMMOHUWHOINO a3oTa B BECEHHe-NETHU nepuos,
Kak NpaBuIio, sIBNAETCS nokasaTesieM CBEXero 3arpsi3HeHus:.

[Ona BOAHbIX OOBLEKTOB pPblOOXO3ANCTBEHHOIO Ha3HaAYeHUst npeaeribHo
aonycTtnmasi KoHueHTpaumsa (aanee - NAK) noHos ammonus — 0,4 Mr/am°, aMmmmaka —
0,04 mr/om® no asoTy; ANt O6GLEKTOB XO3SAINCTBEHHO-MUTLEBOrO W KyMbTYpHO-
6biToBOro HasHauveHus MNIOK B nepecyeTte Ha a3oT paBHa 1,5 mr/om°.

\Y
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PYKOBOOALWMNMN OOKYMEHT

MACCOBASA KOHLEHTPALUA AMMOHUANHOIO A3OTA B BOOAX
MeToauka namepeHmMin NnoTeHUMOMeTPU4EeCKUM METOAOM
C MOHCENeKTUBHbIMU 3neKTpoaamMu

[ata BeBegeHuss — 2012—06-01
1 O6nacTb NpUMMeHeHus

1.1 HacTodawum pykoBoasawmin  OOKYMEHT yCcTaHaBfMBaeT METOAUKY W3-
MepeHUn (ganee — MeToanka) MacCoBOW KOHUEHTpaLMM aMMOHUMHOIO asoTa
B nNpobax NpUPOOHbIX N OYULLEHHbLIX CTOYHbLIX BOA MOTEHLMOMETPUYECKUM
meTtoaom B aAmanasoHe ot 0,30 go 14,0 |v|r/;uv|3 C UOHCENEKTUBHbLIM MNIEHOoM-
HbIM 9NIEKTPOAOM, pearvpylowmmMm Ha noHbl aMMoHus (BapmaHT 1) u ot 0,05
1o 14,0 mr/am® — ¢ ra3oyyBCTBUTENbHbIM MOHCENEKTUBHbLIM 3f1EKTPOAOM, pe-
arvpyroLwumM Ha MoreKyrbl ammMmmnaka (BapuaHT 2).

1.2 MNpwn aHanuse npob BoAbl C MAacCOBOW KOHUEHTpaUMen aMmMOHUAHOO
asoTa, npesblwatowen 14,0 Mr/am®, AoryckaeTcs BbINOSIHEHNE N3MEepPEeHUN
nocne pasbaBneHns Npodbbl 6ezammmavyHon BoOOW Takum obpas3om, 4TOObI
MaccoBas KOHLEHTpauMss aMMOHUMHOIO a3oTa B pasdbaBneHHoON npobe Haxo-
avnacbk B npegenax npusegeHHoro B 1.1 gnanasoHa KOHUEHTpaLunm

1.3 HacTtoswunn pykoBoasLWLNMMA OOKYMEHT npefHasHavyeH Ons npuMeHe-
HUA B nabopaTopusx, OCYLLECTBASAIOWMX aHanm3 npUpoaHbIX U OYULLEHHBIX
CTOYHbIX BOA.

2 HopmaTtuBHbIe CCbISIKN

B HacToswem pykoBoaAweEM OOKYMEHTE UCIMOJIb30BaHbl CCbINTIKU Ha Cle-
aywuwne HopMmaTuBHble JOKYMEHTDI:

FOCT 12.1.005-88 CCBT. O0wune caHuTapHo-rurmeHmn4deckme Tpeboa-
HWA K BO34yxy paboyei 30HbI

FOCT 12.1.007-76 CCBET. BpeaHble BewectBa. Knaccudumkaums n ob-
e TpeboBaHna 6e3onacHoCTn

FOCT 17.1.5.04-81 OxpaHa npupogbl. [napocdepa. [Npnbopbl U
yCcTponcTBa Ans otbopa, nepsmMyHon ob6paboTkm n xpaHeHusa npob npupoa-
HbIX Bog. ObLme TeXHNYeckne ycrnoBus

FOCT 17.1.5.05-85 OxpaHa npupogbl. 'mgpocdepa. Obuwme Tpebosa-
HUA K OTBopy NPoO NOBEPXHOCTHbLIX M MOPCKUX BOA, fibda U aTMOCdepHbIX
ocaKkoB
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FTOCT P UCO 5725-6-2002 ToyHOCTb (MpaBUfbHOCTb U MPELM3NOH-
HOCTb) METOLOB M pe3ynbTaTtoB namMepeHun. Yactob 6. Micnonb3oBaHue 3Ha-
YEHNN TOYHOCTU Ha NpaKkTuKe

FOCT P 51592-2000 Boga. O6bwue TpeboBaHunsa kK ot6opy npob

MW 2881-2004 PekomeHpauus. CU. MeTogmkn KONMMYECTBEHHOIO XWU-
Muyeckoro aHanuaa. [lpoueaypbl NPOBEPKU MPUEMNEMOCTU pPe3ynbTaToB
aHanusa.

MpnmevyaHune — CcbiNkn Ha ocTarbHble HOPMATUBHbBIE OKYMEHTbI NMPUBEAEHbI B
pasgenax 4, A.3, A.4 (npunoxeHue A).

3 TpeboBaHMA K NOKa3aTensiM TOYHOCTU U3MEPEeHUN

3.1 lMpn cobnogeHnn Bcex perfiameHTUpyemMbliX MeTOOMKOM YCIOBUM
NpoBeAEeHUs U3MEPEHUIN XapaKTEPUCTUKN NOrPEeLHOCTU pesynbTaTa namepe-
HUA ¢ BepOATHOCTbLIO 0,95 He O0MKHbI MpeBbIWaTh 3HAYEHUN, NPUBEOEHHbIX
B Tabnuue 1.

Tabnuua 1 — [InanasoH n3amMepeHui, 3Ha4YeHUs XapakTepPUCTUK NOrpPeLIHO-
CTU N ee COCTaBMALWNX NPU NPUHATON BeposiTHocTn P=0,95

[dnanasoH lNokasaTtenb no- | [loka3aTenb BOC- lNokaszatenb lNokaszatenb
N3MepeHNin BTOPSAEMOCTH NPON3BOAMMOCTM | NPaBUNbHOCTU TOYHOCTU
MacCCOBbIX (cpegHekBagpa- | (cpegHekBagpa- | (rpaHuubl cuc- (rpanHuubI
KOHLEHTpa- | TMYEecKoe OTKMO- | TMYECKOe OTKMO- | TeMaTUYECKOW | MOrpeLuHOCTH)
LM HEHWe NOBTOPSA- | HEHWME BOCNPOU3- | MOrPEeLUHOCTI)
aMMOHUIHOIo eMOCTW) BOANMOCTU)
asora
X, Mr/,EJ,M3 Oy, MF/,EI,M3 OR, MF/)J,M3 A, MF/)J,M3 A, Mr/,EJ,M3
BapuaHT 1
13T00’30 A0 0,02+0,025-X 0,02+0,082-X 0,14-X 0,02+ 0,26-X
,0 BKIHOY.
BapuaHT 2
0T 0080 | 0,007+0,0071X | 0,002+0,070-X | 0,001+0,033-X | 0,005+0,14-X
,0 BKITHOM.

[Mpn BbLINONHEHMM U3MepeHUn B Npobax C MacCOBOW KOHLIEHTpauuneu
aMMOHUINHOTO a3oTa cBbille 14,0 Mr/am® nocne cooTBeTCTBYMOLLEro pa3bas-
NEHNA MOrpeLlHOCTb U3MEePEHUsT MacCOBOW KOHLEHTpauuM aMMOHUAHOIO
asota *A, mr/gm°, B ucxogHom npobe HaxoaaT no popmyne

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

roe £A, — nokasartesib TO4HOCTU U3MEPEHUA MacCOBOM KOHLIEHTpauumM aMmMo-
HUMHOro asota B pasbaBneHHon npobe, paccyMTaHHbIA MO 3aBUCUMOCTAM,
npuBegeHHbIM B Tabnuue 1;

n — cTeneHb pasbasneHus.

Mpeoen obHapyXeHnss aMMOHUNHOIO a3oTa Mo BapuaHTy 1 cocTtaBnser
0,1 mr/am®; no BapuaHTy 2 - 0,03 mr/om®.

2
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3.2 3HayeHna nokasaTtesns TOYHOCTU METOOUKM UCMONb3YOT NpWU:

- 0pOpMIIEHUM Pe3ynbTaToOB U3BMEPEHUN, BbldaBaeMbIX nabopaTopuen;

- oueHke geaTenbHOCTU nabopaTopun Ha KayecTBO NPOBEAEHUS] U3Me-
PEHUN;

- OLIEHKe BO3MOXHOCTW MCMNOSb30BaHUSA pe3ynbTaTOB M3MEPEHUN MNpu
peanusaumm MeToauKn B KOHKPETHOW nabopaTtopun.

4 TpeboBaHUA K cpeacTtBaMm M3MepeHUW, BcnomoratesibHbIM
yCTPOUCTBaM, peakTuBam

4.1 CpeactBa usmepeHuUn, BcnoMmoraTernbHble YCTPOUCTBa

4.1.1 NoHomep nwboro Ttuna (Hanpumep, MN-500 no TY 4215-002-
18294344-02; «3koTecT-2000» no TY 4215-005-41541647-99 v gp.).

4.1.2 Bechbl Bbicokoro (ll) knacca ToyHoctn no NOCT P 53228-2008,
MakcumaribHasa Harpy3ka He 6onee 200 r, AUCKpPeTHOCTbL OTcyeTa He bonee
0,0002r.

4.1.3 Becbl cpegHero (lll) knacca touyHoctn no NOCT P 53228-2008,
MakcumarbHas Harpyska He 6onee 500 r, guckpeTHocTb oTcyeTa 0,001 .

4.1.4 TocygapCTBeHHbI CTaHOapTHbIM oObpasey cocTaBa BOLHbIX
pacTBopoB MoHoB ammoHusa 'CO 7259-96 (nanee — CO).

4.1.5 OnekTpoabl N3MepPUTENbHbIE: MOHCENEKTUBHLIN MIEHOYHbIA 3NEK-
Tpoa AJMMC-121NH, no TY 4215-015-35918409-2002 (BapuaHT 1); aMMOHMU-
eBbll KOMOMHUpPOBaHHbLIN anekTpo PY-102 (rasodyBcTBUTEMBHBIN) (PUPMBbI
«Sartorius» (BapuaHT 2) nnu aHanornyHble aNekTpoabl ApYrnx Mapok.

4.1.6 OnekTpon BcrnomoraTesibHblin — XnopcepebpsHbin anektpoq OBJI-
1M3 no TY 25.05.2181-77 ¢ MMHMManNbHOM CKOPOCTbID UCTEYEHUS pacTBopa
xrnopuaa kanus vepes knoy (He 6onee 0,5 cM® B CyTK1) Wnu Apyroro Tuna ¢
aHarnorMyHbIMM XapakTepucTukamm ¢ ABONHbLIM 3IEKTPONTUTUYECKUM KITHOHYOM
NN BHELUHUM 3NEKTPOSNTUTUYECKMM MOCTUKOM.

4.1.7 InekTpoa CTekNsAHHbIN KoMOuHMpoBaHHbIM JCK-10601 nnn SCK-
10602, no TY 4215-004-35918409-2008 (ons namepexus pH).

4.1.8 TepmomeTp ntoboro tTnna no NOCT 29224-91 ¢ gnanasoHoM OT
0 °C oo 50 °C n To4HoCTbLIO OTCcUYeTa He Bornee 0,5°C.

4.1.9 Konbbl MepHble 2-ro Kracca TOMHOCTU, ucnonHeHus 2, 2a no FOCT
1770-74 BMecTuMocTbto: 100 cm® — 8 w., 200 cm® — 2 wT., 250 cm®— 5 wWr.

4.1.10 Jo3aTtop nnneTouHbIn ogHokaHanbHbin OMOdU-1-200 ¢ o6bemom
no3unposaHus 200 MM (0,2 CM3) no TY 9452-002-33189998-2002 - 1 wr.

4.1.11 lNuneTkn rpagynpoBaHHble 2-ro Krnacca TOYHOCTU, UCMNOMHeHna 1,
2 no MOCT 29227-91 BMecTMOCTbI: 1 cM®— 1 wWwT., 2 cM® — 1 wT., 5 cM® — 2 wr.,
10 cM®— 2 w.

4.1.12 INuneTtkn ¢ ogHOMU OTMETKOMN 2-ro Kiacca TOYHOCTU, UCNOSNTHEHUA 2
no FOCT 29169-91 BMecTUMOCTbtO: 5 cM® — 2 wr., 10 cM°— 2 w., 25 cm>— 3 wr.

3
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4.1.13 UnnuHgpbl mepHble ncrnonHexdna 1, 3 no NOCT 1770-74 BmecTtu-
MOCTbto: 25 cm® — 2 wT., 50 cm® — 1 wT., 100 cm® — 3 wr., 250 cm® — 1 wr.,
1000 cm® — 1 wr,

4.1.14 Menaypka no FOCT 1770-74 BmectumocTbio 1000 cm®.

4.1.15 CrakaHbl B-1, TXC, no FOCT 25336-82 BMeCTMMOCTbHO: 50 cM® — 24 .,
100 cm® — 2 T, 250 cm® — 1 ., 400 cm® — 3w, 1000 cm® — 2 wi.

4.1.16 BopoHkn nabopatopHble, TMnN B, no NOCT 25336-82 agnameTpom:
36 MM — 3 WT., 56 MM-1 WT.

4.1.17 Ctakan4mkn ons s3sewwmnsaHus (6rokeol) CB-19/9, CB-24/10, CB-
34/12 no TOCT 25336-82 — 4 wir.

4.1.18 DkcukaTop ncnonHeHus 2, gnametpom kopnyca 190 mm no NOCT
25336-82.

4.1.19 biopeTtka 2-ro knacca TOYHOCTM, Tun 1, wucnonHeHne 1,
BMecCTMMOCTbo 50 cm® no FOCT 29251-91 ¢ NPOKIIaKoW N3 CTEKOTKaHU Nnn
CTEKNOBAaTbl UMM KOSIOHKA CTEKMsiHHAs C KpaHOM W MOPUCTOM MNacTUHOM
BbicoTOon 50-60 cMm, anameTpom 2-4 cm (MMMOPTHasA unu rno 3akasy) - 1 wr.

4.1.20 YcTtaHOBKM ONsi OTFOHKM amMumaka (Konbbl Kpyrfio4OHHblE TEPMO-
cTovikue, Tvn K, ucnonHenve 1 BMectumocTbio 250 cm®, nepexoabl, Tmn 1, uc-
nonHeHne 1 ¢ B3anmMo3aMeHsIEMbIMU KOHYycaMun kepHa 29/32 n mydptol 14/23,
kanneynosutenu ¢ otsogHoun Tpyokon KO-14/23--60 nnn KO-14/23-100, xono-
AnnbHUKK ¢ npsmon Tpybkon XIMT anuvHon 30 unu 40 cm, anoHxn, Tnn AU, n
KonObl NrockogoHHble, TN 1, ncnonHeHua 1, 2 smectumocTbio 100 CM3) no
FOCT 25336-82 (an19 BbINOSTHEHUSI UIBMEPEHUI MO BapuaHTy 1) — 2 wr.

4.1.21 KunatunbHble KaMeLlKn (KyCOYKM MOPUCTOro cTekrna unun dasHca)

4.1.22 MNanouku cteknsaHHble no NOCT 27460-87 — 2 wir.

4.1.23 lNpombiBarka.

4.1.24 MarHutHasa mewanka M9-6100 no TY 4321-009-23050963-98 ¢
nepemMeLunBaoWwmMm anemMmeHTaMmn arimHon okono 20 mm.

4.1.25 CKNAHKN ONa XpaHeHUs pacTBOPOB M3 CBETIIONO U TEMHOMO CTeksa
BMecTuMocTbio 100 cm®, 250 cm®, 500 cm®, 1000 cm® ¢ NpuTepTbIMM MK 3a-
BUHYMBAOLLMMUCA NpoBKamMu C NIIOTHBIMWU NOSIUATUNEHOBLIMW BKNa4blLLaMu.

4.1.26 Tocyoa nonuaTtuneHoBasd (MonunponureHoBad) Ons XpaHeHud
nNpo0 1 pacTBOPOB C 3aBMHYMBAIOLMMUCA KpbILLKAMX BMECTUMOCTbIO 100
cm?®, 250 cm®, 500 cm®,

4.1.27 Wnatenb niacTmMaccoBbIn.

4.1.28 MNnnTKN anekTpuyeckmne c perynimpyemMmon MOLLHOCTbLIO Harpesa no
FOCT 14919-83 unu konboHarpeBaTenu Ans Koné BMecTUMOCTbIO 250 cm®
(AN BbINONHEHNA U3MEPEHUIA NO BapuaHTy 1) - 2 wT.

4.1.29 Wkad cywmnbHbIn 0bLenabopaTOpHOro HasHa4YeHus.

4.1.30 XonoannbHWK ObITOBOW.

MpumMmeyaHune — [JonyckaeTca MCNOMb30BaHME APYrMx TUNOB CPEeACTB U3MEPEHUN,
nocyabl n 06opyaoBaHus, B TOM YUCIIE UMMNOPTHBIX, C XapaKTEPUCTUKAMU HEe XYXe, YeM Y
npuBeAeHHbIX B 4.1.

4
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4.2 PeakTnBbl U MaTepuanbl

4.2.1 AMMoHUI xropucTein (xnopug ammonuns) no NOCT 3773-72, x.u.

4.2.2 Tpuc-(okcumeTun)-ammHomeTaH (ganee — TPUC) no TY 6-09-4292-
76, X.4. (4Na namepeHnin no BapmnaHTty 1).

4.2.3 Hatpuin pocopHOKMCIbIN ABY3aMELLEHHbIN 12-BOAHbIN (rnapo-
docdat HaTpus) no FOCT 4172-76, x.4. (Ana usmepeHnn no sapunaHTy 1).

4.2.4 Hatpun poCcOpHOKUCTIbIN OQHO3aMELLEHHbIA 2-BOAHbIA (OUruapo-
docdpat HaTpus) no TOCT 245-76, 4.g.a. (ans MamepeHun no BapuaHty 1).

4.2.5 KatnoHunt cunbHokucnoin KY-2-8 no NOCT 20298-74 vnun gpyron,
paBHOLIEHHBI MO xapakTepuctukam, B H'-dpopme.

4.2.6 Hatpun rugpookuchb (rmgpokcug Hatpusa) no FOCT 4328-77, x.u.
nnu 4.g.a.

4.2.7 Hatpun xnopuctbin (xnopug Hatpus) no FOCT 4233-77, 4.4.a.

4.2.8 Hatpun asotHokucnbin (HutpaT HaTpusa) no FTOCT 4168-79, x.u.
(4ns n3amepeHun no BapuaHty 1).

4.2.9 Kanun xnopuctoin (xnopung kanus) no NOCT 4234-77, x.4. (ans
N3MepeHun nNo BapmanTty 1).

4.2.10 Kucnota congaHas no FOCT 3118-77, x.u.

4.2.11 Kucnota cepHasa ocobon unctotbl no NOCT 14262-78 (ans name-
peHui No BapuaHTty 1).

4.2.12 ManaxutoBbln 3eneHbin no TY 6-09-1551-77, y.a.a. (ona name-
PEHUN NO BapuaHTy 2).

4.2.13 Kanbuuin xropuctbli 06e3BoXeHHbIN (rpaHynbl) no TY 6-09-4711-81,
Y.

4.2.14 Bopa guctunnupoaHHas no FOCT 6709-72.

4.2.15 dunbTpbl bymMaxHble o6e330neHHble «benas neHta» no TY 6-09-
1678-86.

4.2.16 YHuBepcarnbHas mnHgukatopHas bymara (pH 1-10) no TY 6-09-
1181-76.

MpnmeyaHune — [onyckaetcss WCMNOMb30BaHME PEakTUBOB, W3rOTOBMEHHbIX MO
APYron HOPMaTUMBHOW W TEXHUYECKOM [JOKYMEeHTauuuM, B TOM YUCre UMMOPTHbIX, C
KBanuukaumen He HMxe yKkasaHHoOW B 4.2.

5 MeTtoa namepeHun

BbInonNHeHWe namepeHun noTEHUMOMETPUYECKUM METOAOM MO BapuaHTy 1
C MWOHCENEKTUBHBbIM MNEHOYHbIM  3MEKTPOAOM, pearupyrowmM Ha WOHbI
ammoHus  (Hanpumep, JMNC-121NH; vnn  aHanorMyHbIin  Opyron  Mapku),
OCHOBaAHO Ha W3MEHEHWM noTeHumana anekrpoga B 3aBMCUMMOCTUM  OT
aKTMBHOCTU WOHOB aMMOHWSA B pacTteBope. WMamepeHuss nposogat npu pH
7,1£0,1 B npucytcTBUM WHOUPMEPEHTHOrO dNeKkTponuTa, SBMSOLWErocd
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OLHOBPEMEHHO OyhepHbIM pacTBOPOM, NOAAEPKMBAIOLLErO B aHaNn3npyemMom
pacTBope onpefeneHHoe 3HavyeHne pH 1 MOHHOW Curbl.

BbinonHeHne namepeHnn noTeHUMOMETPUYECKUM METOAOM NO BapUAHTY 2
C aMMOHWEBBLIM KOMOMHMPOBAHHbBIM 3SIEKTPOAOM, pearnpyowmmM Ha MOMEKy bl
ammMnaka (Hanpumep, PY-102 dupmbl «Sartorius» mnu aHanorndHbln gpyrom
MapKu), OCHOBaHO Ha U3MEHEHN MoTeHuMana B 3aBUCMMOCTU OT KOHLIEHTpa-
Unn ammmnaka, obpasyroLerocs npu nofLienaynsaHnn pacteopa, cogepxaltle-
ro MOHbl aMMOHUS, 40 3Ha4eHun pH > 11.

MaccoByto KOHLEHTpauMio aMMOHUAHOMO a3oTa B Npobe HaxodaT, ucxoas
N3 rpagynpoBOYHOM 3aBUCUMOCTWU BESTMYMUHBLI NEKTPOOHOro noteHumana oT
3Ha4yeHUs1 oTpuuaTenbHOro forapudmMa akTUBHOCTM (KOHUEHTpauun) WUOHOB
aMmmoHua (pNH,).

6 TpeboBaHMA 6e30nacHOCTU, OXpaHbl OKpYyXalLen cpeabl

6.1 NMpn BbINONHEHUN U3MEPEHNA MACCOBOW KOHLIEHTpaLMn aMMOHUNHO-
ro asorta B npobax nNpMpoaHbIX N OYULLEHHBIX CTOYHbIX BOA4 COONOaaloT Tpe-
6oBaHna 6e30NacHOCTK, YCTAHOBIIEHHbIE B HALUMOHanNbHbIX CTaH4apTax U co-
OTBETCTBYIOLMX HOPMATMBHbIX JOKYMEHTaXx.

6.2 [No cTeneHn BO3OENCTBUS HA OpraHM3M BpeaHble BewecTBa, UCMOoSb-
3yemMble MNpu BbINOSIHEHUN U3MEPEHUN, OTHOCATCA KO 2-My, 3-My Kraccam
onacHocTtn no N'OCT 12.1.007.

6.3 CoaepxaHme ncnosb3yemblx BpeaHbIX BELLLECTB B BO3ayxe paboyen 30HbI
He JOMmKHO npesbiwath yctaHoBneHHbIX MNMOK B cootBeTctBUM ¢ FTOCT 12.1.005.

6.4 B nomeLleHun, rae BbINOMHAKT U3MEPEHMUSA MAacCOBOW KOHLLEHTpaUumn
aMMOHUKMHOIO asoTa, He crefyeT NPoBOAUTb PaboThbl, CBSA3aHHbIE C NpUMe-
HEHMEM aMMMUaKa 1 LWENOYHbIX paCTBOPOB CONEN aMMOHUSL.

6.5 Ocobbix TpeboBaHUM No 3Kororndeckon 6esonacHoOCTU He Npenbsis-
nsetcs.

7 TpeboBaHuA K KBanndukaumm onepaTtopos

K BbINONHEHMIO M3MepeHuii U obpaboTke MX pe3ynbTaToB AOoMnycKalT
N1l Co cpedHMM npodeccuoHanbHbiM obpasoBaHneM unu 6e3 npodeccuo-
HarnbHOro obpasoBaHNs, HO UMeloLLIne cTax paboTbl B nabopaTtopum He Mme-
Hee roga 1 OCBOMBLUNE METOAUKY.

8 TpeboBaHuA K yCNOBUAM N3MepeHnn

Mpy BbINONMHEHUM WU3MepeHun B nabopaTopum  OOMKHbI  ObITb
cobniogeHbl cnegytoLmne ycrnoBus:

- TeMmneparypa okpyxatowiero sosgyxa (20+5) °C ;

- atMocpepHoe gasreHue ot 84,0 go 106,7 klMa (ot 630 go 800 mm pT. CT.);

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

- HanpsbkeHue B ceTn (220£10) B;
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- YyactoTa nepemMeHHoro Toka B cetn nutaHma (50+1) lu.
9 OT60p M XpaHeHUue nNpoob

OT1bop npob gna onpegeneHnst aMMOHUMHONO asoTa NPOU3BOAUTCS B
cootBeTcTBUKM ¢ TOCT 17.1.5.05 n TOCT P 51592. ObopynoBaHue gnsa oT-
bopa npob pgomkHo cootBetcTBoBaTb [OCT 17.1.5.04 n NOCT P 51592.
[Mpobbl NomMeLLaT B CTEKMSHHYIO WM MONUMNPONUIEHOBYO (MONMU3TUNEHO-
BYHO) NOCyAy C NNOTHO 3aKpblBaloLLENCS NPOOKOMN.

AHanm3 nNpoBoasaT B AeHb oTbopa npobbl. Ona AnnTenbHOro XpaHeHus
HeobXxoAnMO 3aMopaxxnsaHue Npoobl.

[Mpn BbICOKOM coAepXaHunm B aHanuM3Mpyemon BOLE B3BELUEHHbIX
BelwlecTB npoby unbTpyloT 4vepe3 OymaxHbli punbTp «benas neHTar,
NPOMbITbIN 6e3ammmnadHon Boaown. [lpu unbTpoBaHUM NepBbIE MNOPLIUK
dunbTpaTa crnegyeT oTépocuTb.

10 NoAaroToBKa K BbINOSIHEHUIO U3MEPEHUN

10.1 NMpuroToBneHne pacTBOPOB U PpeakKTUBOB
10.1.1 PactBop TPUC, 1 monb/am®

BagewwusatoT 12,11 r TPUC B cTakaHe BMecTuMocTbio 100 cm® 1 pacTBo-
psoT ero B 60 cm® GesaMMMayHol BoApbl. Mpunueatot 7,5 cM® KOHLEH-
TPUPOBAHHOW COJSISTHOW KUCIOThl, NEPEHOCAT pacTBOP B MEPHYH KONby BMe-
cTumocTbio 100 cm®, OOBOOAT Oe3amMmMmadyHoOnM BOOOM OO0 METKM Ha konbe u
nepemewmnBatot. Ecnn pactBop He Npo3payHbii, ero unbTPyT vYepes by-
MaXkHbIn bunbTp «benasi neHTa». pH NpUroToBNEHHOro pactBopa OOJSIKeH
cocTtaBnatb 7,110,1.

XpaHAT B CKIIsTHKE U3 TEMHOrO CTekria He bonee 5 gHen nNpy KOMHaTHOW
TemMnepartype unun B TedeHne Mmecsaua B XONI0guUNbHUKE.

10.1.2 ®occaTHbIN OycepHbIN pacTBOp, pH 7,6%0,1

MomewatoT 160 r rmgpodocdara HaTpus n 6 r gurngpodpocdara HaTpus
B cTakaH BMecTuMocTblo 1000 cm® u pactBopsitor ux B 800 cm®
besamMmMmayyHoOM BOAbI (€CrM  MeasleHHO pPacTBOPSKOTCHA, MNOLOrpeBatoT).
[MpoBepstoT pH pacTeBopa, npu HEOOXOAMMOCTU KOPPEKTMPYIOT ero, gobaenss
rmapodocdaTt unn aurngpodocdart HaTtpusa Tak, YTobbl pH pactBopa 6bin
7,6+£0,1, a 3atem kunatar pacteop B TeyeHne 30 MuH. [Nocne oxnaxageHua
OyepHbIN pacTBOpP KOMMYECTBEHHO MEPEHOCAT B MEH3YpKy U pasbasnsawoT
6e3zaMMmuayHol Bodoi o 1000 cm®. XpaHAT B XonoaunbHUke He Bonee 2-x
MeCsLEB.

3amMeHa HaTpueBbIX COMen Ha KanueBble He JonyCcKaeTcs.
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10.1.3 HacblweHHbIN pacTBOp Xxnopuaa Kanus

B cTakaH BMecTUMocTblo 250 cm® HanmeatoT 140 cm® AVUCTUNIIMPOBAHHOM
BOAbI U pacTeBopsoT B Her 60 r xnopuaa kanusa npu temnepartype ot 50 °C go
60 °C. lNocne oxnaxaeHust ICNONb3YT PacTBOP Hag OocadKoM Ais 3anosiHe-
HWUS1 BCMIOMOraTenbHOro anekTpoaa.

10.1.4 PacTBOp HUTpaTa HaTpus, 0,1 monb/am®

BasewwuBatoT 1,7 r HMTpaTa HaTpusl, BbICYLLEHHOrO MNpW Temnepartype
105 °C B TeuyeHve 2 4, U pacTBopsitoT ero B 200 cM® AUCTURNMPOBAHHOIA
BoAbl. XpaHAT B TeyeHne Mmecdua. VicnonbayoT Ans 3anonHeHNa 31eKTposiv-
TUYECKOro Krtoya.

10.1.5 MNoaroToBKa KONMOHKU ¢ KaTuoHUToM B H'-chopme

[MoaroToBKy KOMOHKN C KAaTUOHUTOM NPOBOAAT B COOTBETCTBUN C NPUIO-
»XeHuewm b.

10.1.6 BezamMuayHas Boga

AnctnnnmpoBaHHy0 BOAY NPOMNyCKalT Yepe3d KOSIOHKY C KaTUOHUTOM B
H*-dbopme, co ckopocTbio 1-2 kannu B cekyHay. Mepsble 100 — 150 cm® Bo-
Abl, NpoweaLen Yepes KoSoHKy, oTopacbkiBatoT. XpaHAT 6e3ammmnayHyo BO-
Ay B NNOTHO 3aKpbITOW CTEKNSHHOW nocyae He bonee Hegenu.

10.1.7 PacTBOp ruapokcupa Hatpusa, 1 monb/gm®

PacTBopsitoT 40 r rmagpokcmaa Hatpus B 1000 cM® AMCTURNMPOBaHHOIA
BoAbl. PacTBop XpaHAT B NSIOTHO 3aKpbITOM NonmnatuneHoson nocyne. Cpok
XpPaHEeHMsa He OrpaHnYeH.

10.1.8 PacTBOp ruapokcuaa Hatpus, 6 monb/am’

PactBopsitoT 60 r ruapokcuaa Hatpus B 250 cM® OMCTURNMPOBAHHON
BOAbl. PacTBOp XpaHAT B NSIOTHO 3aKpbITOM nonnatuneHoson nocyge. Cpok
XpaHeHUs He OrpaHnYeH.

10.1.9 PacTBOp ruapokcuaa Hatpus, 10 monb/am®

PactBopsitoT 40 r rugpokcupga Hatpus B 90 cM® OUCTUNNMPOBAaHHOW
BoAbl. PacTBop XpaHAT B NSIOTHO 3aKpbITOM NonmnatuneHoBown nocyne. Cpok
XpPaHEeHMS HE OrpaHNYEH.
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10.1.10 PacTBOp manaxutoBoro 3eneHoro, 1 %-Hbin

PactBopsitoT 0,5 r ManaxuToBoro 3eneHoro B 50 cm® Ge3amMMmuayHol
BoAbl. PacTBop XpaHAT B CTEKNSAHHOW nocyae B TEMHOM MecTe He 6onee 3
Mec.

10.1.11 PacTBOp cepHoWm kucnotbl, 0,1 monb/am’

MpunueaoT 1,4 cM®> KOHLEHTPUPOBAHHOWM CEpHOM KucroTbl K 250 cm®
B6esaMmmmayHoM BOOblI U NepemMeLlumBatoT. XpaHAT B repMeTMYHO 3aKpbITOM
cknsiHke He bonee mecsua.

10.1.12 PacTBOp CONSAHOWN KUCNOTbI, 1 monb/gm®

MpunueatoT 84 cM® KOHLEHTPUPOBAHHOW COMSIHOM KWUCMOThl K 916 cm®
ANCTUNNMPOBAHHOW BOAbI U NepemMelumBatoT. PacTBop yCToON4mB.

10.2 NMogroToBKa ycTaHOBKU ANl OTFTOHKUM aMMMaka

[Mepen Hayanom paboTbl yCTAaHOBKY AS11 OTrOHKM amMmMumaka (cm. 4.1.20)
(KpyrnogoHHYKO MeperoHHyr Konby, KanneynoBuTenb, XONOAUSTbHUK W
anoHX, YOJNIMHEHHbLIW CTEKIAHHOW, MONUNPONUIIEHOBON Unn TedoOHOBOM
TpyOKOM) NpOMbIBaOT AUCTUNNIMPOBAHHON, a 3aTeM besammmnayHon sogon. B
neperoHHyo konody HanusatT 100 cm® 6esaMMmmaydHol Bogbl, AobaensoT 20
cm® BydepHOro pacTBopa M KUMNSTUMbHbIE KaMeLLKW, NpeaBapuTenbHO TLUa-
TeNbHO NMPOMBbITbIE U BbICYLIEHHbIe B TedyeHne 1 — 1,5 4 npu 110 °C. Harpe-
BalOT NeperoHHyto Konby Ha anekTponnuTke unm B KonboHarpesaTtene u oT-
FOHSAIOT B KOMBY-NPMeMHUK npumepHo 90 cM® aucTunnsTa Ans NPOMbIBaHNS
(NnponapueaHna) yctaHoBKU. [locrne npoMbiBaHUsS yCTaHOBKa rotoBa K Bbl-
MOJSTHEHWUIO XONOCTOrO OnbITa.

[Mpn cbopke yCTaHOBKM BCe LUNUMbI AOSMKHBI TWATENbHO CMaynBaTbCs
H6eszammmayHoOM BOAOW U NIIOTHO Npurieratb Apyr K Apyry.

B TeueHne paboyero AHA nocne Kaxaon OTFOHKU YCTaHOBKY NPOMbIBAKOT
©e3amMmmayHom BOJOMN.

10.3 NMpuroToBneHune rpagyMpoBOYHbIX OO6pa3LoB

10.3.1 'pagynpoBoYHbie 0Opa3sLbl FOTOBAT M3 aTTECTOBAHHOIO pacTBopa
AP2-NH, ¢ monsipHOM KOHLUEHTpauuen MOHOB aMMOHUS 1,00-102 monb/gm®.
MeToguka NpuUroToBrieHMsa aTTeCTOBAHHbIX PacTBOPOB NpuMBEOEHA B NPUIIO-
XeHum A.

10.3.2 [nga npuroToBneHnst rpagympoBoYHoro obpasua Ne 1 ¢ monsipHow
KOHLEeHTpaunen MOHOB aMMOHUSA 1,00-10° monb/gm® (14,0 MI/aM° aMMOHMIAHOTO
a3oTa) NUMeTKol C OAHON OTMeTKOI oTbupatoT 25,0 cM® aTTecToBaHHOMO pac-
TBOpa AP2-NH; C MONSIPHON KOHLEHTpauuei MoHOB ammoHusi 1,00:107

9
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MOJ'Ib/,EI,MS, NOMELLAOT ero B MepHyto Konby BMeCcTMMoCTbio 250 cm®, JoBoaAT
6esammmayHoM BOAOM OO METKM U nepemelumpatoT. NonyyeHHomy obpasuy
npunuceiBatoT BenndnHy pNH, pasHyto 3,00.

10.3.3 [nga npurotoBneHnst rpagympoBovHoro obpasua Ne 2 ¢ monspHou
KOHLIEHTpaLMel MoHoB aMmoHus 5,00-10 monb/am® (7,00 mr/am® aMMOHMIAHOMO
asoTa) NUNeTKon ¢ ogHon oTmeTkon oTbupatoT 10,0 cM® aTTecToBaHHOIrO pac-
TBOopa AP2-NH; Cc MonspHOM KOHUEHTpauMeENn WMOHOB aMMOHUSA 1,00-107
MOJ'Ib/,EI,Ms, nomeLLaloT ero B MepHyto konby smectumocTtbio 200 oM, [OBOAOSAT
6e3ammmnayHon BOAOW A0 METKMU 1 NepemMelumBatoT. [NonyyeHHoMy obpasLy npu-
nuceiBatoT BenuunHy pNH, pasHyto 3,30.

10.3.4 [Ina npuroToBneHnst rpagympoBoyvHoro obpasua Ne 3 ¢ monsipHou
KOHLIeHTpaLWeli MoHoB ammMoHus 2,00-10™ mons/am® (2,80 mr/am® aMMOHMIHOrO
asoTa) oT6MpaloT NUNETKON C OAHON OTMeTKoM 5,0 cM® aTTeCTOBaHHOrO pacTBo-
pa AP2-NH,; ¢ MmonsipHOW KOHUEHTpaunen MOHOB aMMOHUS 1,00-102 monb/ov®,
MOoMeLLaloT ero B MepHyto konby BMecTUMocTbio 250 cm®, goBoaAT 6esammmay-
HOW BOOOW O METKM N nepemelumsatoT. [lonyyeHHOMY obpasuy npunuceisatoT
BenunynHy pNH, pasHyto 3,70.

10.3.5 [1ns npurotosneHna rpagympoBoyHoro obpasua Ne 4 ¢ monspHou
KOHLIEHTpaUnen MOHOB aMMOHUS 1,00-10™* monb/om® (1,40 Mr/aM° aMMOHUIAHO-
ro asora) NUMNETKOM C OAHOW OTMeTKon oTbupatoT 25,0 cm® rpagyvupoBOYHOIO
obpasua Ne 1 C MOMSIPHONM KOHLEHTpauueii WoHoB ammonus 1,00-107
MOIb/AM®, MOMELLAOT ero B MEPHYI0 Konby BMecTUMocTbio 250 cm®, noBoasT
BbeszaMmmumayHOM BOOOW OO METKM M nepemelumsatot. [lonydeHHomy obpasuy
npunuceiBatoT BennunHy pNH, pasHyto 4,00.

10.3.6 [lns npurotoBneHns rpagynmpoBoyHOro obpasua Ne 5 ¢ monsipHom
KOHLEHTpaUnen MOHOB aMMOHUS 4,00-10° monb/gm® (0,56 Mr/aM° aMMOHMIAHO-
ro as3oTa) rpagyvpoBaHHON MUNETKO BMECTUMOCTbIO 5 cM® oT6upatoT 4,0 cm®
rpagyvpoBoYHOro obpasua Ne 1 ¢ MonsgpHOM KOHUEHTpaumMen MOHOB aMMOHUS
1,00-10° monb/aM®, NomeLLaloT ero B MepHyto konby BmecTuMocTbio 100 cm®,
AoBoaAT 6esammmadHon BOOOW OO0 METKM U nepemewmnsatoT. NonyyeHHoMy
obpasuy npunuceiBatoT BenuynHy pNH, pasHyto 4,40.

10.3.7 [ns npurotoeneHnsa rpagympoBoyHoro obpasua Ne 6 ¢ monspHou
KOHLIEHTpaLmeln noHoB ammoHus 1,00-10° mons/am® (0,14 mr/am® aMMOHMIAHO-
ro asora) NMneTkonm ¢ ogHon oTmeTkon oTbupatot 10,0 cm® rpagyvpoBOYHOro
obpasua Ne 4 Cc MONAPHOM KOHUEHTpaunenm MOHOB aMMOHUS 1,00-10*
Monb/,u,M3, NnoMeLLaT ero B MepHyto Kondy smectumocteto 100 oM’ JoBoOAT
6eszammmadyHON BOOOW OO METKM M nepemelumBatot. [lonydeHHomy obpasuy
npunucbiBaoT BenmymHy pNH, pasryto 5,00.

10.3.8 [1na npurotoBneHnsa rpagympoBoYHOro obpasua Ne 7 ¢ MonsipHon
KOHLIeHTpaLvel noHoB ammonus 6,00-10° monb/am® (0,084 mr/am® ammo-
HWIHOrO a30Ta) rpaayMpPOBaHHON MUNETKON BMECTUMOCTbIO 10 cM® oT6upatoT
6,0 cm® rpagympoBoyvHoro obpasua Ne 4 ¢ MONAPHOM KOHUEHTpauMen NoHOB
amMmmMonust 1,00-10* Monb/aM°, nomewiaoT ero B MEpPHY0 Korby BMeCTUMO-
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cTbio 100 cm®, moBoasiT Ge3aMmmayYHol BOJON 40 METKU U nepemMeLLnBatoT.
[MonyyeHHoMy obpasuy npunuceiBatoT BennymHy pNH, paBryto 5,22.

10.3.9 [Ina npurotosneHnsa rpagympoBoyHoro obpasua Ne 8 ¢ monspHom
KOHUEHTpauMen MOHOB aMMOHUSA 4,50-10° monb/gm® (0,063 mr/am® ammo-
HWIHOTO a30Ta) rpaJyMpOBaHHO NUMETKON BMECTUMOCTbIO 5 cMm°oT6upatoT
4,5 cm® rpagyvmpoBo4vHoro obpasua Ne 4 ¢ MONAPHOM KOHUEeHTpauuen NMoHoB
ammonus 1,00-10™ monb/am®, nomelaloT ero B MepHyto konby BMECTUMO-
cTbto 100 cm®, noBOAAT Ge3aMMMayHoi BOAON 4O METKU U nepemMeLLnBatoT.
[Mony4yeHHoMy 06pa3suy npunuceiBatoT BenndnHy pNH, pasHyto 5,35.

10.3.10 Ona npurotoBneHusa rpagyvmpoBoyvHoro obpasua Ne 9 ¢ monsp-
HOW KOHLIEHTpauuel noHoB ammoHust 3,00-10° mons/am® (0,042 mr/am® am-
MOHMIAHOrO a30Ta) rpadynpoBaHHOI NUMNETKO BMECTUMOCTbIO 5 cMm® oTBupa-
ot 3,0 cm® rpagyupoBoyHoro obpasua Ne 4 ¢ MONSpHON KOHLEeHTpaLmeil
noHoB ammoHmst 1,00-10 Monb/aM®, nomeLLaloT ero B MepHyto konby Bme-
cTumocTbio 100 cm®, QoBOAST Ge3aMMMayHoOi BOLOW A0 METKU U nepemeLun-
BatoT. NonyyeHHomy obpasuy npunucekisatoT BenudnHy pNH, paBryto 5,52.

[pagynpoBoYHble 0bpasubl N2 7-9 Ncnonb3yT TONLKO MPU BbINOSTHEHUM
N3MepPEHUN NO BapuaHTy 2.

[pagynpoBOYHbIE 00pasLbl XPaHAT B NSIOTHO 3aKPbITOM CKASIHKE U3 TEM-
Horo ctekna. pagynpoBoYHbI obpasel Ne 1 xpaHAT He BGonee 1 mec., 06-
pa3ubl Ne 2-4 He 6onee 5 cyT. 'pagynpoBoyHble obpasubl Ne 5- 9 roToBAT
HenocpeacTBEHHO nepes UCnorb30BaHUEM.

10.4 lMopgrotoBka MOHOMEpa, U3MEPUTENILHOrO U BCrOMoraTteribHoro
3NEeKTPOoAoB K paboTte

10.4.1 TlogrotoBky MOHOMEpa, U3MEPUTENIbHOIO M BCNOMOraTeslbHOro
9NeKTpoaoB K paboTe OCyLWeCTBAT B COOTBETCTBMU C PYKOBOLCTBOM MO UX
aKkcnnyaTtauum unm nacrnopTom.

10.4.2 lMpwn pabote ¢ anektpoaom IJIMC-121NH, ana npepoTepalleHns
nonagaHns HacbILWEHHOro pacTBopa xfopuaa Kanust U3 anekTpoga cpaBHe-
HUA B rpagympoBOYHble 0Opasubl U NPobbl Ha 3MEeKTpoL HaaeBalT NEKTPO-
NMUTUYECKNI KINHOY UITN UCMONb3YIOT MOCTUK, 3amnofIHEHHbIM PacTBOPOM HUTpa-
Ta HaTpusi, KOTOPbIN eXeaHeBHO OOHOBNAIOT Nepen Hadanom paboThi.

10.4.3 lNpun paboTte ¢ aMMOHMEBBIM KOMBUHNPOBAHHLIM 3IEKTPOAOM Ka-
benb anekTpoga nepuoanyvyeckm NOATArMBatoT AN OOHOBMEHUSI CrOSt Anek-
Tponuta Bo3ne MemOpaHbl C Uenbio nonyvyeHus 6onee BOCMNPOU3BOANMbIX
pesynbLTaToB.

10.5 YcraHoBneHue rpagyMpoBOYHOM 3aBUCUMOCTU MO BapuaHTy 1

10.5.1 B yucTble cyxme ctakaHbl BMECTUMOCTbIO 50 cM® C MOMOLLbIO LU-
nuHapa BMectumMmocTtbio 50 cm® nomewatoT no 30 cm® Kaxnoro us rpagyvpo-
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BOYHbIX 06pa3LoB Ne 1- 6 1 npunueatoT K HUM no 1,5 cm® pactBopa TPUC.
CTtakaHbl Noo4YepeaHO yCTaHaBMBAKOT HA MArHUTHYKO Mellarnky, norpyxawoT
B rpagyvpoBOYHbIN 0DOpasel nepemMellnBatoLnn NIEMEHT, N3MEPUTENbHbLIN
3MeKTpoa4 1 BCNOMOraTesibHbI 3MeKTpo C ABOMHBLIM KIHOYOM UM MOCTUK U
NpPoOBOAAT U3MEPEHME NOTEeHLMana oT MeHbLUeN KOHLEeHTpaumm NoOHOB aMMO-
Hust (1,00 -107° monb/am®) k Gonblueit (1,00-10° monb/am®). Fny6uHa norpy-
XEHUS 3NeKTPOAOB MU CKOPOCTb NepeMeLunBaHus OOMMKHblI ObiTb O4NHAKOBbI-
MU Mpn BCeX UaMepeHusx. NokasaHMss MOHOMepa 3anucbiBalOT nocrie ycra-
HOBJIEHMA MOCTOSIHHOrO 3Ha4YeHusi noTeHuuana. Bpema ero yctaHOBreHUs
3aBMCUT OT KOHLEHTpauMn MOHOB aMMOHUS B rpagyumpoBOYHbIX obpasuax u
COCTaBnsAeT, KaK NpaBusio, OT HECKOSTbKUX CEKYHA L0 3-4 MUH.

[na Kaxpgoro rpagympoBOYHOrO obpasua npoBogAaT no ABa napannenb-
HbIX U3MepeHna rnoTeHumana. ['pagympoBOYHY0 3aBUCMMOCTb PacCYmUTbIBaKOT
METOAOM HauMMeHbLUMX KBadpaToB B KoopaunHaTax: 3HadeHus pNH, rpagympo-
BOYHbIX obpa3uoB (pNH4 = -Ig[NH,4]) — cooTBeTCTBYIOLLUME UM 3HAYEHUS MOTEH-
uvMana B munnueosnbTax. [ocne namepeHust noteHumnana uamepsitot U 3anucbl-
BalOT TeMnepaTtypy rpagyMpoBOYHbIX 00pa3uoB. PasHuua B Temnepatype Ans
pasHbIX rpagympoBOYHLIX 06pa3LoB HEe A0SMKHa cocTaBnAaTb 6onee 1 °C.

pagyvpOBOYHYKD 3aBMCUMMOCTb YCTaHaBNUBAKT eXeOHEeBHO nepea
onpegeneHemM aMMOHUMHOIO a3oTa B npobax BOAbl, a Takke nNpu 3ameHe
NOHOMeEpa, N3MEPUTENBHOIO NN BCNOMOraTefibHOro 351eKTPo4OB.

10.5.2 Ecnn pykoBOACTBOM MO 3KCnsfyaTtaumMm MoHomepa npeaycMoTpeH
MHOM crnoco® yCTaHOBNEHUS rPagyMpoOBOYHOM 3aBUCUMOCTU (rpagynpoBKM),
TO AONycKaeTcs yCTaHaBnuBaTb €€ B COOTBETCTBUN C PYKOBOLACTBOM MO 9KC-
nnyaTaumm gaHHOro MoHomepa. B Tom cny4vae, korga rpagyMpoBOYHYO 3aBU-
CUMOCTb AN KOHKPEeTHOro npubopa ycTaHaBnMBalT MO MEHbLUEMY 4YUCHY
rpagyvMpoBOYHbIX 06pa3LoB, YeM npegycmoTpeHo 10.5.1, nocne ee ycTtaHOB-
neHus crnegyet BbIMNOSTHUTb KOHTPOMb CTabuUnbHOCTU rpagynpoBOYHON Xapak-
TepucTukn B cootsetcteum ¢ 10.7.

10.6 YcraHoBneHue rpagymMpoBOYHON 3aBUCUMOCTU MO BapyaHTy 2

B unctble cyxue ctakaHbl BMeCTUMOCTbio 50 cM® C MOMOLLbIO uunuHapa
BMECTMMOCTbIO 25 cM® nomeLlaroT no 25 cM® Kaxkaoro m3 rpagynpoBOYHbIX 00-
pa3uoB Ne 1-9. CtakaHbl NnooyepeHO yCTaHaBNMBAOT HA MarHUTHYO MeLlarn-
Ky, NOrpy><atoT B rpagyMpoBOYHbLIN O0bpasel, nepemMeLllnBaloLmii 3fEMEHT, U3-
MEPUTENbHbIN NEKTPOA U BKMAOYAOT MarHUTHYO Meluanky. Bo Bpems nepe-
MeLwmnBaHns BHOCAT gosaTtopom 0,2 cm’® rmgpokcuaa Hatpus, 10 Monb/am>.
[TokazaHMs noHoMepa 3anucbiBatoT MOCre YCTaHOBIIEHUA MOCTOAHHOIO 3Ha-
YyeHna noteHumana. Bpewmsi ero yCTaHOBIIEHUS 3aBUCUT OT KOHLEHTpauuu
MOHOB aMMOHUS B rpagympoBOYHbIX obpasuax M COCTaBfSIET, Kak Npasuno,
OT HECKOJSIbKMX CeKyHO [0 3 MWUH. MIamepeHus npoBOaAT OT MEHbLUEN KOH-
LEeHTpaumMm MOHOB aMMOHUA K Gonbluen. nybuHa norpyxeHust anekTpoaa u
CKOPOCTb NepeMelUunBaHus AOSMKHblI ObiTb OAMHAKOBbIMU BO BCEX U3MEPEHU-
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ax. Mocne namepeHns noTeHuMana nu3MepsoT U 3anncbliBatoT TemMnepaTypy
rpagyvpoBoOYHbIX 0bpasuoB. PasHuua B TemnepaTtype Ans pasHbiX rpagyuv-
POBOYHbLIX 06pa3LoB HE OOMMKHa cocTaBnAaATb 6onee 1 °C.

[ns kaxgoro rpagyMpoBOoYHOro obpasua NpoBOAAT NO ABa Napannenb-
HbIX M3MepeHns noTeHumnana. [pagynpoBOYHYIO 3aBUCMMOCTbL YCTaHaBlMBa-
0T ona asyx ananasoHos: pNH, ot 5,52 go 5,00 u pNH, ot 5,00 go 3,00. Ec-
nn B npobax BoAbl, aHanNn3npyemMblx B nabopatopumn, maccoBasi KOHLUEHTpa-
UM aMMOHWMHOrO asoTa He npesbiwaeT 7,0 mr/am®, To aonyckaeTtcs ycTa-
HOBJIEHWE rPagynMpOBOYHOM 3aBUCMMOCTM MO obpasuam Ne 2-9.

PaccunTbiBaloT rpagynMpoBOYHYIO 3aBUCMMOCTb METOLOM HauUMeEHbLUMNX
KBagpaTtoB B KoopauHaTax: 3HadeHusi pNH,; rpagympoBouYHbIX 00pasuoB
(PNH4 = -Ig[NH4]) — cooTBeTCcTBYIOLWME UM 3HAYEHUS NOTeHUMana B MUNMN-
BONbTax.

[(pagyvpoOBOYHYKO 3aBMCUMOCTb YCTaHaBNMBAKT eXeOHEBHO nepen
onpegeneHMemM aMMOHUMHOIO a3oTa B npobax BOAbl, a Takke Npu 3ameHe
MOHOMEpPA, U3MEPUTENBLHOrO anekTpoaa, MeMBpaHHOro MoayIs.

He pekomeHayeTca NMpUMEHATb APYron cnocob ycTaHOBMeHus rpagyu-
POBOYHOM 3aBUCUMOCTU AJ11 U3BMEPEHUIN MO BapUaHTy 2.

10.7 KoHTposnb cTabUNbLHOCTN rPagayMpPoOBOYHOMN XapaKTepUCTUKN

CpefncrBamum KOHTPONA SABAAOTCA rpagyupoBoYHble obpasubl Ne 1-6 (He
MeHee 2-x obpasuos) no 10.3, ncnonbsyemble A9 YCTaHOBMAEHUA rpagympo-
BOYHOM 3aBUCUMOCTU. [ pagynpoBOoYHble 0OpasLbl ANns KOHTPONsS CTabunbHO-
CTW rpagympoBOYHON XapaKTepUCTUKN criegyeT BblbupaTtb Tak, YTOObl KOH-
LeHTpauMss aMMOHUNHOIO a3oTa B HUX Haxoausiacb B TOM Xe AnanasoHe, YTo
N KOHUEHTpauMm aMMOHWWHOro asoTa B npobax BoOAbl, aHanNU3npyembix B
KOHKpeTHon rnabopaTtopuun. [pagyvpoBOYHasi XapakTepucTtuka cuuTaeTcs
CcTabunbHON Npu BbIMNOSTHEHUN YCIOBUSA

| Xr — Cr| < or, (2)

roe Xr — pesynbTaTt KOHTPOSIbHOro N3MepPeHns MacCoOBOW KOHLIEHTpaLMn am-
MOHMIAHOro a3oTa B rpaJyMpoBOYHOM obpasLe, Mr/am’;

Cr — npunncaHHoe 3Ha4YeHMe MacCOBOW KOHLEHTpauum aMMOHUMHOIO
a3oTa B rpagy1poBoyHOM obpasue, Mr/am®;

Or — NoOKasaTenb BOCMPOW3BOAUMOCTU Anst KOHUeHTpauun Cr, mr/am’
(cm. Tabnuuy 1).

MaccoByto KOHLIEHTpaLUMIO aMMOHUWHOIO asoTa B rpagyMpoBOYHOM O6-

pasue paccuuTbiBaloT, nogctaenss B dopmyny (5) sHadeHne pNH,4, HangeH-
HO€e Mo rpagyMpoBOYHON 3aBUCUMOCTH.

Ecnu ycnoBne cTabUNbHOCTU He BbIMOMHAETCA ANs OOQHOro rpagyvpo-
BOYHOro obpasila, HeoOXoAMMO BbIMOMHUTL MOBTOPHOE W3MEPEHME ITOro
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obpasua Ons UCKMYeHUs pesyrnbTaTa, cogepxallero rpyoyto NorpeLHocTb.
[Mpy NOBTOPHOM HEBLINOSTHEHUUN YCIOBUS, BLIACHAIOT NPUYMHBI HECTabUIbHO-
CTU, YCTPaHSAT X U NOBTOPSAIOT n3mMepeHus. Ecnun rpagynpoBoyHasa xapak-
TepucTuka BHOBb He OyaeT yOooBrneTBOPATb YCroBUKO (2), yCcTaHasBnuBaroT
HOBYIO rpagupoOBOYHYI0 3aBUCUMOCTb, NMMBO NPOBOAAT U3MEPEHUS MOHOME-
pom, paboTalLlnm B pexuMme MUNNUBONbLTMETPA, U YyCTaHaBNUBAKOT rpagym-
POBOYHYIO 3aBMCUMOCTb cornacHo 10.5.

11 NopsAOK BbINOFIHEHUSA U3MEPEHUN
11.1 BbinonHeHne namepeHun no sapuaHTy 1

11.1.1 MometwatoT 100 cm® aHanM3MpyemMoi nNpobbl BoAbl B NEPErOHHYHO
konby, nobasnstoT 20 cm® hocaTHOro BydepHOro pacTBopa M KUNSATUMBHbIE
kameLwkn. CoeauHAT anemeHTbl ycTaHoBKM (CM. 4.1.20) 1 oTroHsaT npoby B
MNMOCKOJOHHYI0 Konby (konby-npuemHUK) BMecTumocTbio 100 cm®, copep-
Xawyo 5 cm’® pacTBopa cepHown kucnoThl, 0,1 monb/amM?®, no o6bema NPUMEpPHO
90 cm® (Ha konbe gormkHa ObITb caenaHa COOTBETCTBYHOLLASA MeTKa).

[Mpn OTroHKe BLIXOOAHOW OTPOCTOK arnoHXa (UM xonogurbHUKa Mpuv
MCNOSIb30BaHUM BEPTUKANbHOW YCTaHOBKM C Kanneyrosutenem KO-14/23-100)
AO0STKEeH ObITb MOrpy>KeH B pacTBOP CEPHOM KUCNOTbI. [1pn He0BXoaMMOCTH ero
MOXHO YANMNHUTD C MOMOLLbIO CTEKISAHHOW TPYOKM, MPUCTBIKOBAHHOW K arnoHXy
NN XOSTOANNBHUKY KOPOTKUM OTPE3KOM PE3NHOBOM TPYOKM, MK C MOMOLLBbIO
nonunponuneHoBon (TednoHoBon) Tpybku. Mo mepe yeBenuveHna obbema
OTroHa Konby-npueMHuK crnegyeT onyckaTb Tak, YTOObl OTPOCTOK anoHxa Obin
NOrpyeH B XXugkoctb Ha 1 — 1,5 cm.

11.1.2 locne OTroHKn Npoby 13 KoNbbI-NPUEMHUKA NEPEHOCAT B MEPHYHO
konby BMecTUMOCTbio 100 cM°, npombiBaloT TPYBKYy XONOAWMbHUKA U KOMOYy-
NPUEMHUK HEBONbLUMM KONMYeCTBOM Oe3ammMmayHon BOAbl U MPUCOELUHSIOT
NPOMbIBHYKO BOZy K npobe. lNpunueatoT kK npobe 1 cm® pacTBopa rugpokcuaa
HaTpus, 6 Monb/aM°, 3aTeM A0BaBNSIOT STOT e PacTBOP Mo Kannsm 4o pH 6-7,
KOHTpONUpysl BenuyunHy pH no uHaukatopHon Gymare. PactBop B MepHOM
konbe 0OBOAAT 40 METKM BesaMMmuadHoOn BOAOW U NepeMeLLmBartoT.

Hanee otbupator no 30 cM® OTrOHa B [Ba YMCTbIX CyXux CTakaHa
BMecTuMOocTbio 50 cm® 1 npunmeatoT no 1,5 cm® pactBopa TPUC. CtakaHbl no
odyepean  yCTaHaBNMBAKOT HA  MarHUTHYO  Mellanky, norpyaloT B
aHanuaunpyemyo npoby nepemeLLmnBaloLLn SNEMEHT, USMEPUTENBbHbIN 3NEKTPOA
N BCNoOMoOraTesibHbI 3NEKTPO4 C ABOWHBLIM KITHOYOM UM MOCTUK. BkntodaroT
MeLlanky u, Nocne yCTaHOBEHWS MOCTOSHHOMO 3Ha4YeHUs noTeHuuana, 3anuchbl-
BalOT pe3ynbTaT. Pe3ynbTaTbl U3MEPEHNA B ABYX alMKBOTaX OTrOHA YCPEaHSIHOT,
€eCnn pasHuLa Mexay HUMKU He npeBblaeT 6 % no OTHOLWIEHWUO K cpegHemy
3Ha4eHu0. B NpoTMBHOM Criyydae BbIMOMHAKT U3MEPEHUs TpeTben annkeoTbl N B
KadecTBe pesyrbTaTta UCNONb3YKT cpeaHee apudmeTnyeckoe AByx Hambonee
BrIM3KNX 3HAYEHWIA.
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[0 OKOHYaHUM M3MepeHUsT ANEeKTPoa OTMbIBaKOT BesammMmunavyHon BOAOW
CHayana Cc MOMOLLbI0 MPOMbIBArnKW, 3aTeéM HECKOSNIbKMMU MOrpy>KeHUsiMn B
cTakaH ¢ 6e3ammmnadHon Bogon. OcTaTkM BOAblI C NMOBEPXHOCTU 3MeKTpoaa
OCTOPOXHO yaansawT punbTpoBanbHon bymaron (He kacasacb MmeMbpaHbl!).

[Mpn namepeHnn noTteHumana Temnepatypa aHanuampyemonm npobbl He
AOSMKHA OTnuyaTbCa OT TemnepaTypbl rpagyyMpoOBOYHbLIX 06pasuoB npu
YyCTaHOBIIEHUN rPagynpoBOYHOM 3aBUCMMOCTM Bonee Yem Ha 2 °C.

11.2 BbinonHeHWe U3MepeHn No BapuaHTy 2

B uMCTbIi CyxoW cTakaH BMecTMMocTbio 50 cm® BHocaT 25 com®
aHanuampyemon npobbl. CTakaH ycTaHaBnMBaKT Ha MarHUTHYK MeLuarky,
norpy>KaroT B aHanusanpyemyto npoby nepemMelmnBalownin  drneMeHT U
N3MepUTEnNbHbIN anekTpo. BkrnovatoT mewanky, gobasnswoT K npobe 0,2 cm®
pacTBopa ruapokcuaa Hatpusi, 10 Momb/OM®, M nocre  yCTaHOBIEHWS
MOCTOAHHOrO 3Ha4yeHus1 MoTeHuuana, 3anucbiBalT pesynbTar (3apaHee
rmgpokcug Hatpus B npoby He pobaenate!). MNpoBoadat osa napannenbHbIX
n3mMepeHns noTeHumana B aHanusnpyemom npobe soabl.

[Mepen Havyanom n BO Bpemsi paboTbl HEOBXOAUMO NEPUOANYECKN aK-
KypaTHO noatarmeatb kabenb anektpoga pAnd o6GHOBMEHWS  Crios
BHYTPEHHEro anekrponuta Bo3ne membpaHbl. Heponyctumo npucytcTeue
Ny3blpbKOB BO3dyxa Ha meMbpaHe. 1o OKOHYaHUW W3MEPEHUS INEKTPOS,
OTMbIBaOT 6e3aMMMayHon BOAOW CHa4vana ¢ NOMOLLbIO MPOMbIBasnkKu, 3aTtemM
HECKONMbKUMW MOrpy>KeHUsiMKU B cTakaH c¢ 6e3ammunadHon Bopon. OcTaTtku
BOAbl C MOBEPXHOCTU 3MeKTpoga OCTOPOXHO yAansawT ounbTpoBansHON Oy-
mMarou (He kacasdcb MembpaHbl!).

Temnepatypa npobbl formkHa 6bITb 6nM3ka K Temnepartype rpagyvpo-
BOYHbIX 06pa3uoB, JOoNyCTUMas pas3HOCTb cocTaBnsieT He Bornee 1 °C.

B npobax BbICOKOMWHEPANU3OBaHHbIX WNW  KUCAbIX BOA4  crieqyet
KOHTpOMMpoBaTb BenunumHy pH npobbl nocne Ao6aeneHun 0,2 cM® rapokcuaa
HaTpus, 10 Mmonb/aM®. KOHTPONMb MOXHO OCYLIECTBMSTb C  MOMOLLbIO
MNOCTaBNAEMOro B KOMMSIEKTE C 3MeKTPOAOM pacTBoOpa rmapokcuaa Hatpus,
10 Monb/AM°, coaepXallero VHOMKATOp, KOTOPbI U3MEHSeT  OKpackKy
(obecupeunBaetcs) npu pH<11. [Ins npoBepkn B OTAESbHbIM CTakaH NnoMeLlaroT
25 cm® aHanuaupyemoii npobbl Boabl, npubasnstor 0,2 cM® yKazaHHOro
pacTBopa, MMEeILLEro TEMHO-CUHIO OKpacky, U nepemewumnsatoT. Ecrniv npoba
obecuBeunBaeTcs, Jo6aBNAIOT MO KannsgM TOT e pacTBop rMapokcuaa Hatpus
[0 BO3BpaLleHUs TEMHO-CMHEN OKpackn. Ecnm Takom pacTtBOp OTCYTCTBYET,
MOXHO KOHTponunpoBaTb pH npobbl, ncnonb3ysa 1 %-Hbli pacTBOpP ManaxmToBOro
3eneHoro. [Jnst 3Toro B cTakaH nomeLuaroT 25 cM® aHanmavpyemoi Npobbl BoAb,
[BE Kannu pacTBopa ManaxutoBoro 3eneHoro n 0,2 cM® ruapokcuga HaTpus,
10 MOJ‘Ib/,D,MS. Ecnn npoba B TeueHne 0,5 MMH He obecuBeumBaeTcs, TO MO
kannam gobaenawT  TOT Ke pacTBOp rMapokcuga HaTpuss OO Hadvana
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obecLBeunBaHus. Takoe e 4YMCNO Kanenb pacTBopa MMapokcuaa HaTpus
no6aBnsoT AONONHUTENBHO K 0,2 cM® Npy NpoBeAeHUN U3MEPEHUIA.

11.3 Mewarwme BAUAHNA U UX YCTPaHEHUA

11.3.1 BbINOMHEHNIO U3BMEPEHUN MACCOBOW KOHLIEHTPaLUUM aMMOHUNHOIO
asoTa C WOHCENEKTUBHLIM MITIEHOYHbIN 3IEKTPOLOM, pearvpyrolmM Ha MOHbI
ammoHusa (tuna JJIMC-121NH,), mewatot K', a Takke BbICOKME KOHLEHTpa-
UMWN HaTpUA, KanbLUMda, MarHus U OpraHnNYecknx BELLLECTB, B TOM 4uUCne npu-
pogHoro npoucxoxaeHus. NocnegHne cnocobHbl copbupoBaTbCs Ha MO-
BEPXHOCTU MeMOpaHbl anekTpoha, OTpaBfsas €e U MNOHWXasi YyBCTBUTENb-
HOCTb 3SIEKTpoAa.

Haunbonbluee mewatouiee BNusiHne okasbiBatoT MOHbI Kanua. INpu HU3KNX
KOHLEHTpauMsax aMMOHUMHOIO a3oTa pes3yrnbTaTbl MOryT ObiTb HEQOCTOBEP-
HbIMU Y>Ke B TOM Crlydae, Korfa KoHUEeHTpauus NoHOB Kanua B 2-3 pasa npe-
BbllLAeT KOHUEHTpaumio MOHOB aMMOHMA. B nNpupoaHbIX BOAax Kanum npu-
CYTCTBYET BCerfa M KOHLUEHTpauus ero, Kak npasuio, HAaMHOro npesBbilaeT
KOHLUEHTpaLMio MOHOB aMMOHus. [1o aToM npuymHe npsiMmoe onpeneneHue
aMMOHMNHOIO a3oTa B BOAE C WOHCENEKTUBHBLIMU MIEHOYHbIMWU 3nekTpoaa-
MW, pearvpyrowmmMmm Ha NOHbl aMMOHUA, HEBO3MOXHO. Meluatowlee BnusiHne
Kanust u gpyrux KOMMOHEHTOB MaTpuubl Npobbl BoAbl YCTpaHAETCs npenBa-
PUTENbHOW OTFOHKOM aMMMnaka 13 criaboluenoyHon cpeasbl.

11.3.2 lNpn onpegeneHnn amMMOHUMHOINO asoTa B NPUPOAHbIX Bodax C
NCNofb30BaHMEM ra304vyBCTBUTENBLHOIO WMOHCENEKTUBHOrO 3anekrpoga, pea-
rmpyroLero Ha monekyrnbol ammuaka (tmna PY-102 «Sartoriusy), mewatowme
BNUSHNA MpPaKTUYEeCKU OTCYTCTBYHT. [mapodobHas memOpaHa anekTpoaa
npoHuLaema Ans aMMuaka, Ho He nponuuaema ans K, Na*, Ca®*, Mg? u
APYrMx KOMMOHEHTOB NPUPOAHbLIX BoA. B 3arpsi3HEHHbIX NPUPOAHbBIX U O4YK-
LLIEeHHbIX CTOYHbIX BOAAX Mellalollee BfNAHME MOryT OKasblBaTb feTydune
aMWHbI, KOTOpble MOPOSIM3YIOTCA B LUENOYHON cpefe ¢ obpasoBaHMEM aM-
Muaka. [na ymeHblleHUs 3TOro BNUSHUA U3MeEpeHue crefyeT npoBoauTb
cpasy nocne gobasneHus rmgpokcuaa HaTpus.

12 BbluncneHue pe3ynbTaToB U3MepPeHUn

12.1 3HadveHna pNH, aHanusmnpyemblx Npob BoAbl HAXOAAT MO rpagyu-
POBOYHOMN 3aBUCUMOCTU. MONAPHYKO KOHUEHTpauMio MOHOB aMMOHWUSA HaXo-
AAT NO cnegyowmM COOTHOLEHUAM

PNH,4 = -Ig [NH4], (3)
[NH4] = 10PN (4)

rae [NH4] — monsipHasa KoHUEHTpauns MOHOB aMMOHUS, Monb/am>.

MaccoBYl0O  KOHLEHTPaLUMIO  aMMOHWIAHOro  asota X,  Mmr/am’,
paccuynTbiBatoT No oopmyre
16
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X =10""".14,0-10° mr/am® (5)

nnu Haxogsat no tabnuue B.1 (npunoxeHue B).

[Mpn ncnonb3oBaHUU A115 BbINONIHEHUS U3MEPEHUN NOHOMEpPaA, UMetoLLe-
ro nporpammy obpaboTku OaHHbIX, 3HAYEeHMe MaCCOBOW KOHLEHTpauum am-
MOHWNHOrO a3oTa CYUTLIBAKOT HENOCPELACTBEHHO C OUCNSIES.

12.2 PesynbTat namepeHus no BapmaHty 1 B QOKyMeHTax, npegycmar-
puvBaoLNX ero Ucrnonb3oBaHne, NpeacTaBnaT B BUae

X £ A, mr/gm®, (6)

roe A — rpaHuubl XapakTeEPUCTUKM MOrPELLUHOCTU pesyribTaToB N3MepPEeHUN
Anst AaHHOW MacCoBOM KOHUEHTpaLMm aMMOHUNHOIO a3oTa (cMm. Tabnuuy 1).

12.3 Pe3ynbTat namepeHus no BapmaHTy 2 B OOKyMeHTax, npegycmar-
pUBaKOLLNX €ro UCnosib3oBaHne, NpeacTasnsoT B BUae

X + A, mrigw®, (7)

roe X -— cpegHee apudMeTNYECcKOe 3HaYeHne OBYX pe3ynbTaToB, pasHOCTb
MeXay KOTOpbIMU He MpeBbIlaeT npenena noBTopsaeMocTu ry (2,77-0;); npu
NpeBbILEHMN Npeaena NoOBTOPSAEMOCTU criegyeT nocTtynatb B COOTBETCTBUM
c 13.2;

+/A — rpaHuubl XapakTEPUCTUKN MOrpeLlHOCTN pe3ynbTaToB U3MepeHUn
Anst AaHHOW MacCOBOM KOHUEHTpauMm aMMOHUMHOIO as3oTa (cM. Tabnuuy 1).

UncneHHble 3HadeHust pe3ynbTata U3MepeHWUs AOMKHbl OKaHYMBaTbCS
LMdPON TOro Xe paspsida, YTO U 3HAYEHUS XapaKTePUCTUKU MOrPELUHOCTMH,
KOTOpble He AOMKHbI coaepXkaTb Gonee AByx 3Havalmx umndp.

12.4 [lonycTumo npeacTtaBnsaTb pe3ynbtaT B BUae
X +A, vnn XA, P=0,95, npu ycnosun A< A, (8)

roe £/, — rpaHuLbl XapakTepUCTUKM MOrPELLIHOCTU pe3ynbTaToB U3MEPEHUN,
YCTaHOBMEHHbIE MNPV  peanusauMnm MeToauku B nabopatopum U
obecrneynBaemMble KOHTPOMNEM CTabunbHOCTM pe3ynbTaToB U3MEPEHUIA.

12.5 PesynbTatbl nsmepeHnn oopMraioT NPOTOKOSIOM UIN 3anucbio B
XypHarne, no gpopmam, npmeegeHHolM B PykoBoacTBe No kavectBy nabopa-
TOpUN.
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13 KoHTponb KayecTtBa pe3ynbTaTtoB U3MEPEHUN NPU peanusaumu
MeTOAMKU B nabopartopum

13.1 O6wume nonoxeHus

13.1.1 KoHTponb kayecTBa pe3ynbTaToB U3MepeHuUn Npu peannsaunm
MEeTOAMKN B nabopaTtopun npegycmaTpuBaer:

- OnepaTuBHbLIN KOHTPOSb WUCNOMHUTENEM npoueaypbl BbINOSTHEHUS W3-
MepeHU (Ha OCHOBE OLIEHKM NOBTOPSEMOCTU, MOrPELLUHOCTU NMPU peanunusaunm
OTAENbHO B3ATOW KOHTPOJSIbHOW NpoLenypsl);

- KOHTpOmfb CTabunbHOCTU pes3ynbTaToB U3MEPEHUN (Ha OCHOBE KOH-
Tponsa cTabunbHOCTU cpefHeKBaApaTUYECKOro OTKIIOHEHUS MOBTOPSAEMOCTH,
cpefHeKBaapaTU4ecKkoro OTKITOHEHUS BHYTpunabopaTopHOM NPeLmn3noHHO-
CTW, NOTPELLHOCTN).

13.1.2 lepnognyHOCTb OnepaTMBHOIO KOHTPONS UCMOSHUTENEeM npoLe-
Aypbl BbIMOMHEHNA U3MEPEHUI, a TaKkKe peannsyemMble npoueaypbl KOHTPONSA
CTabunNbHOCTUN Pe3ynbTaToB BbIMOMTHAEMbIX U3MEPEHUIN PernamMeHTUpPYTCS B
PykoBogcTBe no kavecTtsy nabopartopun.

13.2 Anroput™Mm onepaTUBHOro KOHTPOSSA MOBTOPAEMOCTU

13.2.1 KOHTpPOSib MNOBTOPAEMOCTM OCYLUECTBMAT An9 Kax4goro us
pes3ynbTaToB W3MEPEHUN, MNOSyYeHHbIX B COOTBETCTBUM C METOAMKOW MO
BapuaHTy 2, U nepuoguyeckm (ogHa KoHTposibHas npoba Ha kaxable 10-12
pabounx npo®) npu BbINOSIHEHUM U3MepeHMn no BapuanTy 1. [Ons
NpoBedeHNs1 KOHTponsa oTobpaHHyo npoby Boabl OENAT Ha ABe 4acTu U
BbIMNOSTHAOT U3MEPEHNA B COOTBETCTBUU C pasgenom 11.

13.2.2 Pe3ynbTaT KOHTPOILHONM NpOLEaypbl fy, MI/AM® paccunNTbLIBAIOT MO
dopmyrne

|'|<=|X1—X2|, 9)
roe X4, Xo — pesynbTtaTbl €ANHUYHbLIX N3MEPEHUA MaCCOBOW KOHLIEHTpaLnn
aMMOHUIHOrO a3oTa B npobe, Mr/am>.

13.2.3 MNpenen NoBTOPSEMOCTH Iy, MI/AM® paccunTbIBaOT Mo dhopmyne

h=2,77-0; (10)
roe o, — nokasaTesb NOBTOPSAEMOCTH, Mr/aM° (cM. Tabnuuy 1).

13.2.4 PeaynbtaT KOHTPOSIbHOW npoueaypbl AOMMKEH YOOBMETBOPATb

yCrnoBuio
e T, (11)
13.2.5 Tllpn HecobnogeHnn ycnosus (11) BbINOMAHAT ewe [ABa

N3MEPEHNS U CPABHUBAIOT PasHULY MeXay MakcumMasibHbIM U MUHUMarbHbIM
pesynbTatamm C HOPMAaTMBOM KOHTpons pasBHbiM 3,6:0.. B cnyvae
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MOBTOPHOrO MpeEBbLIWEHUS Mpedenia MNOBTOPSAEMOCTW, NOCTynawT B COOT-
BeTcTBMK C pasgesiom 5 TOCT P NCO 5725-6.

13.3 Anroput™m onepaTUBHOIO KOHTPOSA npoueaypbl BbINOJTHEHUS
M3MepeHUn C UCnonb3oBaHMEM MeToAa A06aBOK COBMECTHO C METOAO0M
pa3baBneHnsa npoo

13.3.1 OnepaTtmBHbIN KOHTPOSb NpoLuenypbl BbINOMHEHUS N3MEPEHUN C
ncnonb3oBaHMemM mMeToda [[06aBOK COBMECTHO C MeToAoM pasbasreHus
Npobbl NPOBOAAT, €CfiM MaccoBas KOHUEHTpauMs aMMOHWWHOro asoTa B
paboyen npobe npu BbIMNOMHEHUN U3MEPEHWN MO BapuaHTy 2 rpeBblllaeT
MUHMMarbHO onpeaensieMyro KoHueHTpauuto bonee, yem B 3 pasa, u npu
BbIMOSIHEHUN M3MepeHnn No BapuaHTy 1 — Gonee, yem B 2 pasa. B npo-
TMBHOM Criydae ornepaTtuMBHbIA KOHTPOMb NPOBOAAT MeTodoM [obaBok
cornacHo 13.4. [ns BBegeHus pgobasok wucnonb3dyT [CO, nmbo
aTTeCTOBaHHbIN PacTBOP aMMOHUNHOIO a3oTa (NpunoxeHue A).

13.3.2 OnepaTuBHLIN KOHTPOSb UCMOSTHUTENEM NpoLeaypbl BbINOSTHEHUSA
N3MEepPeHNin NpPoBOAAT MyTeM CpaBHEHUA pe3ynbTaToOB OTAENbHO B3ATOW
KOHTPOSIbHOW npoueaypbl KKl C HOpMaTMBOM KOHTpons Kj.

13.3.3 PesynbTaT KOHTPOSIbHOW npoueaypsbl KKl’ Mr/om®, paccunTbiBalOT

no goopmynam
NpW BbINOMHEHUN N3MEPEHUI NO BapuaHTy 1

K = X"+{-1)-X'-X-C, (12)

NpPW BbINOSTHEHUU N3MEPEHUI N0 BapuaHTy 2
KK1= X"+(n-1)-X'-X-C, (13)

roe X"- pesynbTaT KOHTPOSIbHOIO M3MEPEeHUsi MacCOBOW KOHLIEHTpaLuMM
aMMOHMIMHOIO asoTa B npobe, pasbaBneHHOM B N pas, C W3BECTHOW
no6askom, Mr/am®;

X'- pesynbTaT KOHTPOSIbHOIO W3MEPEHMSI MacCOBOW KOHLIEHTpauuu
aMMOHWIIHOro a3oTa B npobe, pa3baBneHHON B N pas, Mr/am>;

X" - cpegHee apudMeTNHECKOe pe3ynbTaToB KOHTPOMbHbBIX M3MEPEHWIA
MacCOBOM KOHLEHTpaLUn aMMOHUIMHOrO a3oTta B npobe, pa3baBrneHHON B N
pas, C n3BecTHom gobaBKoWn, Mr/om>;

X'- cpegHee apudmeTnyeckoe pesyribTaToB MacCOBOW KOHLIEHTpauum
aMMOHUINHOTO a3oTa B npobe, pasbaBneHHol B N pas, Mr/aom>;
C - KOHUeHTpaums godasku, Mr/am>.

13.3.4 HopmaTuB koHTpons Ky, Mr/am®, paccumTbiBaloT no dpopmyne

Ki= A2, +(-1F D3, +03 . (14)
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roe A”X"’A”x'MA”x_ 3HaA4YeHNs XapaKTePUCTUK MOrPeLUHOCTM pPe3ynbTaToB

N3MepPEeHN, YCTaHOBIIEHHbIE MpWU peanusauum MeToamkm B nabopatopum,
COOTBETCTBYIOLLUME MACCOBOM KOHLUEHTpauMm aMMOHWMHOrO asoTa B
pasbaBneHHon npobe, pasdasrneHHon npobe c gobasBkon, padboden npobe,
Mr/om>.

rlpI/IMe‘-IaHMe — ,D,OI'IyCTI/IMO XapaKTepucTtnuky norpelHoCTn pe3ynbTaTtoB
N3MEPEHNA MNpPU BHEOPEHMM MeToaukum B rnabopatopum ycTtaHaBnNMBaTb Ha OCHOBE
BblpaXXEHWI: Anxf 0,84- Ay, Anx,=0184'AX' n Anx=0,84-AX C nocneaywLwmm
YTOYHEHMEM MO Mepe HaKonneHus mHdopMaumm B MNpouecce KOHTPOMs cTabunbHOCTU
pes3ynbTaToB N3MEPEHUN.

13.3.5 Ecnu pesynbTtaT KOHTPOSIbHOW nMpoueaypbl yOooBneTBopsieT
YCNOBWIO:

| Ky, IS K, (15)

npouenypy aHanmsa npusHarT y40BNeTBOPUTENBHON.

[Mpn HeBbINOMHEHUM ycnoBusa (15) KOHTPOSBHYIO NpoLenypy NOBTOPSIOT.
[Mpy NOBTOPHOM HEBbINOMHEHUN YycroBus (15), BbBISCHAIOT NPUYUHBI,
npuBoOsLWMNE K HeyoOBMNEeTBOPUTESbHLIM pesdynbTaTtaM, U NPUHMMaKT Mepbl
MO UX YCTPaAHEHMUIO.

13.4 AnroputM onepaTUBHOrroO KOHTPONSA npoueaypbl BbIMOSIHEHUS
U3MepeHUn C ucnonb3oBaHMEM MeToaa Ao6aBoOK

13.4.1 KoHTponb ucnonHutenem npoueaypbl BbINOMHEHUA U3MeEPEHUN
NPOBOAAT NYTEM CpaBHEHUS pPe3ynbTaToOB OTAENbHO B3ATOM KOHTPOSbHOW
npouenypobl KK2 C HOpMaTUBOM KOHTpons K.

13.4.2 Pe3ynbTaT KOHTPOJIbHOW NpoLenypsl KKz’ Mr/oM>, paccumTbiBaloT

no dgoopmysnam
Npw BbINOMTHEHUU U3MEPEHUI MO BapuaHTy 1

K¢, =X"-X~C (16)
npwn BbINMNOJTHEHNN VI3MepeHVIl7I Nno BapunaHTy 2
KK2=Y"'- X-C (17)

14

roe X" — pesynbTaT KOHTPONbHOMO W3MEpEHUA MacCOBOM KOHLIEHTpauun
aMMOHMNHOIO a3oTa B Npobe ¢ nsBectHon gobaskon, Mr/am>;

X"~ cpeaHee apudMeTNYEcKoe pesynbTaToB KOHTPOMbHLIX M3MEPEeHUI
MacCOBOW KOHLEHTpauMm amMMOHUMHOIO asota B Npobe C WM3BECTHON
no6aekoii, Mr/am®.
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13.4.3 HopmaTtue koHTponst norpeluHoctvt Ky, Mr/am°, paccumnTbiBaloT Mo

dopmyrne
Ko= |[A2 +A2 18
2 N Ny ( )
rae A, — 3HadyeHue XapakTepUCTUKM MOrpeLlHoOCTU  pe3yrnbTaToB

NG
N3MepeHUN, YCTaHOBIIEHHOE MpWU peanusauum MeToauku B nabopatopum u
COOTBETCTBYHOLLEE MACCOBOW KOHLEHTPaLUM aMMOHUNHOIO as3oTa B npobe ¢
U3BECTHOW [0GaBKoM, Mr/am>.

MpumeyaHune — [onycTumMo ANsS pacyeTa HOpMaTuMBa KOHTPOSS WMCMONb30BaTb
3HAYEHNs1 XapaKTEPUCTMK MOrpeLlHOCTU, MOSyYEHHbIE pacyeTHbIM NyTem no dopmynam
Anxm =0,84AX,,, n A”x =O,84-Ax C nocreayruwmm yTOYHEHMEM MO Mepe HaKonieHus

MHdOopMaLUN B NPOLIECCE KOHTPONS CTabMNbHOCTU pe3ynbTaToB N3MEPEHUN.

13.4.4 Ecnu pesynbTtaT KOHTPOSIbHOW nMpoueaypbl yaooBneTBopsieT
YCrnoBuio
| KK2 < Ko, (19)

npouenypy npusHarT yOoOBEeTBOPUTESNbHOMN.

[Mpy HeBbINONHEHUM ycnoBusa (19) KOHTPONBHYIO NpoLuenypy NOBTOPSIOT.
[Mpy NOBTOPHOM HeBbINOMHEHUN YycroBus (19), BbLISCHAIT NPUYUHBI,
npuBoOsLINE K HeyoOBMNEeTBOPUTESbHLIM pedynbTaTtaM, U NPUHMMaKT Mepbl
MO UX YCTPaAHEHMUIO.

14 lNMpoBepka npuemMreMocTv pe3ynbLTaToB, NOMy4YeHHbIX B YCIOBUAX
BOCNPOM3BOAUMOCTU

14.1 PacxoxaeHue mexay pesynbtataMmm U3MepeHumn, nosyyeHHbIMU B
AByx nabopartopusix, He OOSHKHO NpeBbiwaTh npegena Bocnponu3BoaUMOCTH.
[Mpn BbINOSTHEHUN 3TOrO YCrOBUA NpueMnemsl oba pesynbrtata U3MEepPEHN K
B KQ4ecTBe OKOH4YaTENbHOro MOXeT ObITb MCMONb30BaHO MX obLiee cpeaHee
3HadyeHue. 3HayeHne npegena  BocnpousBoaMmMmocTn R, Mr/am®,
paccuyunTbiBatoT No oopmyre

R=2,770r. (20)

roe og— NnokasaTtenb BOCNPOU3BOAMMOCTM METOAMKN, Mr/am® (cMm. Tabnuuy 1).

14.2 [lpn npeBbllEHNM npedena BOCNPOM3BOAMMOCTM MOryT ObITb
MCMNONb3oBaHbl METOAbl OLIEHKM MPUEMSIEMOCTU pesySibTaTOB U3MepeHUn
cornacHo pasgeny 5 FOCT P UCO 5725-6 nnn M 2881.

14.3 T[lpoBepka MpMEeMNIEMOCTU nNpOBOAUTCA Npu HeobxoaMMocTu
CpaBHEHUS pe3ynbTaToB U3MEPEHUI, NOSTYHYEHHbIX OBYMS nabopaTopusimMu.
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NMpunoxeHune A
(obsizaTenbHoe)

MeToauka npuroToBrieHUs1 aTTeCTOBaHHbIX PacTBOPOB
amMMoHuunHoro asota AP1-NH,un AP2-NH,

A.1 HasHa4yeHue n obnacTtb NpMMeHeHus

HacTtosdwaa metoguka pernameHTUpyeT npouenypy npuvrotosrieHUsa at-
TeCTOBaHHbIX PpacTBOPOB aMMOHUWHOIO a3oTa, NpeaHasHa4vyeHHbIX Ang ycra-
HOBNEHUS rpagynpoOBOYHbIX XapaKTepUCcTuUK nNpubopoB U KOHTPONA TOYHOCTU
pe3ynbTaToB U3MEepPEeHU MacCOBOM KOHLEeHTpaumum amMMOHWMHOro asoTa B
NPUPOOHBLIX N OYULLIEHHBIX CTOYHbLIX BO4aX MOTEHUUOMETPUYECKMM METOLOM.

A.2 MeTponoruyeckue xapakTrepucTuku

MeTponormyeckne xapakTepUCTUKM aTTECTOBAHHbLIX PaCTBOPOB MpuBe-
JeHbl B Tabnuue A.1.

Ta6nuua A.1 — MeTpornormieckme xapakTepuUCTMKN aTTeCTOBaHHbIX PacTBOPOB

3HayeHne xapakTePUCTUKN
ns aTTeCTOBAHHOIO
HanmeHoBaHmne xapakTepucTukm A
P P pacTtBopa

AP1-NH4 AP2- NH4
ATTecTtoBaHHOe 3Ha3quV|e MOMSAPHOWN KOHLEHTPaLUnn NOHOB 1,00-10" 1,00-10%
aMMOHUSA, Monb/aMm
["paHMLbl NOrPELLHOCTM aTTECTOBAHHOIO 3HAYEHUS MO- +52-10% +5.8-10°

o 3 ] -\,

NAPHON KOHUEHTpaunm noHos ammoHus (P=0,95), monb/gm
ATTecToBaHHO€E 3Ha4YeHMe MacCOBOW KOHLIEHTpaLUun ammo- 1400 140.0
HUIMHOTO a3oTa, Mr/am° ’
["paHMLbl NOrPELUHOCTM aTTECTOBAHHOIO 3HAa4YEHNA Mac- +7 2 +0.81
COBOW KOHLEHTpauumM ammMoHunHoro asota (P=0,95), mr/am® - -

A.3 CpeactBa usmepeHu, BcoMmoraTernbHble YCTPOUCTBa

A.3.1 Becbl Bbicokoro (ll) knacca TouHoctn no NOCT P 53228-2008,
MakcumarbHas Harpyska He 6onee 200 r., AUCKpPEeTHOCTbL oTcYeTa He bonee
0,0002 .

A.3.2 Konbbl MepHble 2-ro Krnacca TOYHOCTM ucnonHenuns 2, 2a no NOCT
1770-74 BMecTMMOCTbIO 250 cMm® — 2 LWiT.

A.3.3 lNnneTtka ¢ ogHOM OTMETKOW 2-ro Krnacca TOYHOCTWU, UCMOMHEHNS 2
no FOCT 29169-91 BMeCTUMOCTbIO 25 cM°.

A.3.4 CtakaH4yumk ons B3sewwmnBaHus (6tokc) CB-24/10 no TOCT 25336-82.

A.3.5 BopoHka nabopatopHas, Tun B, anameTp 56 mm no FOCT 25336-82.

A.3.6 lNpombiBarnka.

A.3.7 Wkad cywmnbHbIn 06wenabopaTopHOro HasHa4YeHUS.
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A.4 NcxoaHble KOMMOHEHTbI aTTeCTOBaHHbIX PacCTBOPOB

A.4.1 AMMOHUI xnopucTtbin (xnopug ammonust) no NOCT 3773-72, x.u.
OcHoBHoe BewectBo NH4CI, maccoBass gonsa kotoporo He meHee 99,5 %,
MoJiekynsapHaa macca — 53,45.

A.4.2 Bopa guctunnupoaHHasa no FOCT 6709-72.

A.5 lNpouenypa npuroToBneHUa aTreCToBaHHbIX PacTBOPOB

A.5.1 TlpuroToBrieHMe aTTeCTOBaAHHOro pacTtBopa aMMOHMWHOIO asoTa
AP1-NH,4

Ha nabopaTopHbiXx Becax BbICOKOro Kracca TOYHOCTM B3BELUMBAKOT B
OloKce C TOYHOCTbIO OO0 4YeTBepToro 3Haka nocne 3anaton 1,337 r xnopuaa
aMMOHUS, NpeaBapuTenbHO BbICyLLEHHOro npu Temnepatype 105 °C go no-
CTOSIHHOM Macchbl. HaBeCcKy KONMM4YeCcTBEHHO NEPEHOCAT B MEPHYIO KONby BMe-
cTUMOCTbIO 250 cM®, pacTBOPSIOT B AMCTUINMPOBAHHOI BOAe, AOBOASAT pac-
TBOP A0 METKM Ha Konbe.

[Mony4yeHHOMY pacTBOpPY NPUNUCLIBAKOT MOMNSIPHYHO KOHUEHTPAL MO MOHOB
ammoHus 1,00-10™" monb/am®, MaccoByto KOHLIEHTPALMIO aMMOHWUITHOMO a30Ta
— 1,40 r/gm°.

A.5.2 lNpurotoBneHne aTTecToBaHHOIO pacTBopa aMMOHMWHOINO asoTa
AP2-NH,4

[na npurotoBneHna attectoBaHHoro pactBopa AP2-NH, ¢ monsipHou
KOHLieHTpaLmeit noHoB ammoHust 1,00-102 monb/am® otéupatoT 25,0 cm® at-
TectoBaHHoro pacteopa AP1-NH,; ¢ monapHon KOHUEHTpaumen 1,00-10™" monb/gm®
NMUNETKON C OHOM OTMETKOWN, NEPEHOCAT ero B MEPHYHO KONOY BMECTUMOCTLHO
250 cm®, pacTBOPAOT B AUCTUNNMPOBaAHHOW BoAe, 4OBOAAT pacTBop 40 MET-
Kn Ha konbe.

[Mony4YeHHOMY pacTBOPY NPUNUCLIBAKOT MOMSIPHYHO KOHUEHTPAaL M0 MOHOB
aMmmMoHust 1,00 10 monb/gm’, MacCOBYH KOHLUEHTpaLunw aMMOHUNHOIO aso-
Ta— 0,14 r/gm°.

A.6 PacuyeT MeTponormyeckux xXapakTepuUCTUK aTTeCTOBaHHbLIX pac-
TBOpPOB

A.6.1 Pac4yeT MeTporiorm4eckux XxapakTepucTUK aTTeCTOBaHHOro pac-
TBOpa AP1-NH,4
ATTEeCTOBaHHOE 3Ha4YeHne MONSAPHOW KOHLEHTpaUMM MOHOB aMMOHUS My,
MOMb/AM®, U MacCOBOIA KOHLEHTPALMK aMMOHMitHOro asota Cq, mr/am°, pac-
CUMTbIBAOT No hopMyram
M, = m-1000

"~ V.5345 " (A1)
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m-14,01-1000-1000
V-53,45 ’
roe m — macca HaBeCKu xrnopmaa aMMOHUS, T;
V — BMECTMMOCTb MEPHOM KOnbbl, cm>;
14,01 n 53,45 — macca Monsi aMMOHUWUHOIO a3oTa U Xfiopuaa aMMOHUA,
COOTBETCTBEHHO, I/MOfb.

PacueT npegena BO3MOXHbIX 3HAY€HUA MNOrPELUHOCTU YCTaHOBIEHUS
MOJISIPHOM KOHUEHTPaUnUM MOHOB aMMOHUS Aqy, MOIb/AM>, U MacCOBO KOH-
LEeHTpaunuM aMMOHUMHOro asota A, MF/LI,MS, B pactBope AP1-NH; npoBo-
antca no doopmyrnam

2 2 2
Ay = M- [AUUJ +(Arrr?] +[A7VJ , (A.3)

2 2 2
A =C, {A“HJ +[An[]nj {A\)/J | (A4)

roe AH — npenenbHoe 3Ha4yeHWe BO3MOXHOIO OTKMOHEHWUSI MacCOBOW A0NU

Ci= (A.2)

OCHOBHOrO BeLLEeCcTBa B peakTUBe OT NMPUNUCAHHOIO 3HaYeHus |,
%;
M — MaccoBasi 4ofisi OCHOBHOMO BeLlecTBa B peakTuBe, npunucaHHas
peakTuBy kBanuukaumm x.u., %;
A, — NpefenbHas BO3MOXHas NOrpeLLlHOCTb B3BELUVBAHUS, T;

A,, — npedenbHoe 3Ha4eHWe BO3MOXHOTO OTKIMOHEHUsi 0bbema MepHOU
KONGbl OT HOMUHAMBHOTO 3HAYEHNS!, CM°.

[MorpelwHOCTN yCTaHOBMAEHUS MOMAPHOM KOHUEHTpaLMM MOHOB aMMOHUSA
M MacCOBOM KOHUEHTpauum aMMoHUNHOro a3oTa B pacteope AP1-NH, paBHbI

2 2 2
Ay =0,1- (0_5J +[MJ +(£J = 0,00052 monb/am®,

100 1,337 250

2 2 2
A, = 1400- [0,5} +[0,0004 +[£] = 7.2 mr/om’.
100 1,337 250

A.6.2 PacyeT MeTpOSIoOrMyYecKnx XxapakTepUCTUK aTTeCTOBaHHOro pac-
TBOpa AP2-NH,

ATTecToBaHHOE 3Ha4YeHNEe MOMAPHON KOHLEHTpaLMN MOHOB aMMOHKUSA Mo,
MOMb/AM®, U MacCOBOI KOHLEEHTPALMK aMMOHMitHOro asota C,, mr/am°, pac-
CUYMTBbIBAKOT NO bopMyram

1 (A.5)
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1 (A.6)

roe V; — o6bem pacTBopa, oT61paeMblii NUNeTKow, cM>.

PacueT npegena BO3MOXHbIX 3HAY€HUA MNOrPELLUHOCTU YCTaHOBEHUS
MOJISIPHOM KOHLUEHTPaUnUM MOHOB aMMOHUS Aoy, MOSb/AM®, U MacCOBOW KOH-
LEHTpaunuM aMMOHUMHOrO asota Ay, Mr/,cl,M3, B pactBope AP2-NH,; npoBo-
anTca no goopmyrnam:

A 2 A 2 2
N ECIEC I

2 2 2
oo (53
1 1

rae AVI_ npegeribHoe 3Ha4yeHne BO3MOXHOIo OTKIMOHEHUA obbema NUnNeTku

OT HOMUHAlIbHOIo 3Ha4YeHn4, CM3.

[MorpelwHOCTN yCTaHOBIIEHNA MOMSAPHOWN KOHLUEHTpaLumMm NOHOB aMMOHMUS
M MacCOBOM KOHUEHTpauum aMMOHUNHOIO a3oTa B pacteope AP2-NH, paBHbI

2 2 2
Doy = 0,01-\/[0’00052j +(0’06j +[@j = 0,000058 monb/am®,

0,1 25 250
2 2 2
_ _ 7,2 0,06 0,30\ _ 3
A, =140,0 \/[—140()) +[ 5 J +(250j 0,81 mr/gm-.

A.7 TpeboBaHusA 6Ge3onacHoOCTU

Heobxogmmo cobnogate obwune TpeboBaHMA TexXHUKM 6e30nacHOCTU
npn paboTe B XuMnyeckmnx nabopaTtopusix.

A.8 TpeboBaHuA K KBanudunkaumm ncnonHuteneun

ATTecToBaHHbIE PacTBOPbl MOXET FOTOBUTb UHXEHep unm nabopaHT co
cpegHuMm npodbeccmnoHanbHbiM 0bpa3oBaHMeM, NpoLUedWwuniA creunanbHyo
NOAroTOBKY M UMEIOLLNIA CTax paboTbl B XMMUYECKOM nNabopaTopun He MeHee
6 mecsaueB.
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A.9 TpeboBaHUA K MapKupoBKe

Ha cknsHku ¢ aTTecTtoBaHHbIMU pactBOopamMn OOJDKHbI OblTb HaKNeeHs.
OTUKETKN C yKa3aHWEM YCI10BHOIO 0603Ha4YeHnsa aTTecToBaHHOIo pacTtBoOpa,
BEJTNYNHDbI MOJ'IFIpHOI‘/JI KOHUEHTpPaUuMM NOHOB aMMOHUA U MacCOBOM KOHLIEH-
Tpauunm aMMOHUMHOIo a3oTa B pactBope, norpewHoCTn X yctaHoBIEHNA U
OaTbl MPUroToBIIEHNA.

A.10 YcnoBus xpaHeHus
A.10.1 AttectoBaHHbin pactBop AP1-NH,; XpaHAT B NAOTHO 3aKpbITOW
CKNSAHKe B X0nioaunbHuUKe He Bornee 6 mec.

A.10.2 AttectoBaHHbIN pacTBop AP2-NH,; XpaHAT B NSIOTHO 3aKpbITOM
CKIMsIHKE B XONOAUNbHUKE He Bonee 3 mec.
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MNMpunoxeHne b
(obsizaTenbHoE)

MoprotoBka n pereHepauna KOJioOHKU C KATUOHUTOM

Ot 50 go 60 r cyxoro KaTMOHMTa 3amMaymBaloT Ha 1-2 OHSA B HaCbIWEHHOM
pacTBope xropuaa HaTgwm B ,EI,VICTVIJ'IJ'II/IpOBaHHOVI Boge (70 r xnopuaa HaTpus
pacteopsitoT B 200 cm” Boapbl). Yepes 1-2 OHs cnuBaloT pacTtBOp Xfopuaa,
NPOMBbIBAIOT KaTUOHUT 2-3 pasa AUCTUITIIMPOBAHHOW BOLOW U MEPEHOCAT ero B
KOMOHKY BMeCTe C BOAOW Tak, YToObl He obpa3oBanocb BO3AYLUHbLIX My3bIPbKOB.
[MpeaBapuTenbHO B KOMOHKY MPUAMBAOT HEMHOro AUCTUINIMPOBAHHOM BOAbI.
N30bITOK BOAbI NPWU 3amnOfIHEHUM KOJTOHKU MEPUOANYECKM CMBAIOT Yepes KpaH.
Mocne 3anonHeH|/|9| NPOMNyCKaoT Yepes KOSTOHKY C KaTI/IOHVITOM nocrnegoBaTesibHO
no 100 cm® pacTBopa COMsIHOWM KUCMOTbI, 1 Monb/,u,M ANCTUNNIMPOBAHHOM BOAbI U
pacTBopa rugpokcuaa Hatpus, 1 Monb/aM2, co CKOPOCTbIO 1-2 Kannu B CekyHAay,
NnoBTOPSAS npoueaypy OT 8 pmo 10 pas. 3akaHuymBaloT 00pabOTKy CMOIbI
nponyckaHvem 100 cm® pacTBopa COJSIFHOM KUCMOTbI. [1pOMbIBAKOT KOMOHKY
ANCTUNNMPOBaHHON Bogon Ao pH 6 no yHuBepcanbHOW MHAMKaTopHOW Bymare,
nponyckasi Bogy C MakcMmarsibHO BO3MOXHOW CKOPOCTbI0. KornoHKa ¢ KaTUOHUTOM
npurogHa Kk paboTte gnutenbHoe Bpems. B nepepbiBe Mexay MCNosfib30BaHMEM
KONMOHKY XpaHAT TrepMeTUYHO 3akpbITOn. KaTUOHUT [JOIMKEH MOCTOSAHHO
HaxoAUTbCA Mo Croem BoAbl.

Mpwn yxynmeva KadyectBa 6e3aMMMayHOW BOAbl KOFIOHKY pereHepupyoT,
nponyckasi 100 cMm® pacTBopa COMsiHOW KWCHOTbl, 1 Monb/am°, U nmpombiBas
ANCTUNNIMPOBAHHOW BOLOWN.

KaTnmoHnT (Kak Cyxon, Tak W BRaXHbI) CO BPEMEHEM cTapeeT U TepseT
MOHOOBOMEHHbIE cBOMCTBA. NS NpoBepKM NPUrogHOCTU KaTUOHUTA rOTOBAT pac-
TBOP Xrfopuga HaTtpua ¢ MonsapHou koHueHTpauuen 0,010 MOJ’Ib/,EI,MB, NS vyero
B3BELUMBAIOT Ha NTabopaTopHbIX Becax BbICOKOro krnacca toyHoctn 0,0585 r xrno-
puaa HaTpus. HaBeCKy KONMMYECTBEHHO NEPEHOCAT B MEPHYIO KOnby BMeCTUMO-
cTbio 100 cm®, pacTBOPAIOT B AUCTUIINMPOBAHHOW BOAE, OOBOAAT pacTBOp OO
METKM Ha Kon6e

Uepe3s KkonoHKy nocne nepBOHaqaanon noagroToBKkM  wunu  nocne
pereHepaLumm nponyckatoT 100 cm® ,D,VICTVIJ'IJ'IVIpOBaHHOVI BOAbl CO CKOPOCTbIO 1-2
kannm B cekyHay. llepsbie 50 — 60 cM® Bogpl, npomeamem yepe3 KOJIOHKY,
oTbpachkIBatoT, cne,u,yrou.l,yro nopumio o6bemom 40 cm® cobupaloT B cTakaH
BMECTUMOCTbI0 50 cM® U namepsoT pH katmoHnposaHHom BoAbl. lNocne atoro
nponyckarT ¢ TOVI e CKOpPOCTbI MPUroTOBIEHHBIN PacTBOP Xropuaa HaTpus,
nepeble 50 cM® pacTBopa, NpolleflMe 4Yepe3 KOMOHKY, OT6pachbiBaloT, a
cnegylowyo nopumio cobupaloT B CTakaH M Takke uamepsitoT pH. 3a cuer
3aMeLLEHNA MOHOB HaTpusli B pacTBOpe Ha MOHbI BogopoAda Mpu npornyckaHuu
yepes KaTMOHUT, pH pacTBopa MOHWXKAETCHA MO CPaBHEHUKD C KAaTMOHUPOBAHHOW
AVNCTUINMPOBaHHOW BoAoW. Ecnn kayeCcTBO KaTuMOHWUTA YyOOBrETBOPUTESNBHOE,
pasHuua B BenimumHe pH gormkHa coctaenaTtb oT 2,5 o 3,0.
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NMpunoxexHne B
(pekomeHgyemoe)

MNMepeBop 3Ha4yeHnn pNH,; B MaccoByro KOHLIeHTpaLUIo
aMMOHMUHOIO a3oTa

Tabnnya B.1 - lNepecyeT 3HadeHnn pNH4 B MaccoBYyHO KOHLEHTpaLUIO aMm-
MOHUMHOro asoTa

PNH,4 Mrz(:ims PNH, MF;/(J,,M?’ PNH, Mrﬁms PNH, MF;J(J:MS
3,00 14,0 3,36 6,11 3,72 2,67 4,08 1,16

3,01 13,7 3,37 5,97 3,73 2,61 4,09 1,14

3,02 13,4 3,38 5,84 3,74 2,55 410 1,11

3,03 13,1 3,39 5,70 3,75 2,49 411 1,09

3,04 12,8 3,40 5,57 3,76 2,43 4,12 1,06

3,05 12,5 3,41 5,45 3,77 2,38 413 1,04

3,06 12,2 3,42 5,32 3,78 2,32 414 1,01

3,07 11,9 3,43 5,20 3,79 2,27 4,15 0,991
3,08 11,6 3,44 5,08 3,80 2,22 416 0,968
3,09 11,4 3,45 4 97 3,81 2,17 417 0,946
3,10 11,1 3,46 4 85 3,82 2,12 418 0,925
3,11 10,9 3,47 4,74 3,83 2,07 4,19 0,904
3,12 10,6 3,48 4,64 3,84 2,02 4,20 0,883
3,13 10,4 3,49 453 3,85 1,98 4,21 0,863
3,14 10,1 3,50 443 3,86 1,93 4 22 0,843
3,15 9,91 3,51 4,33 3,87 1,89 4,23 0,824
3,16 9,68 3,52 4,23 3,88 1,84 424 0,806
3,17 9,46 3,53 413 3,89 1,80 4 25 0,787
3,18 9,25 3,54 4,04 3,90 1,76 4,26 0,769
3,19 9,04 3,55 3,95 3,91 1,72 427 0,752
3,20 8,83 3,56 3,86 3,92 1,68 4,28 0,734
3,21 8,63 3,57 3,77 3,93 1,64 4,29 0,718
3,22 8,44 3,58 3,68 3,94 1,61 4,30 0,702
3,23 8,24 3,59 3,60 3,95 1,57 4,31 0,686
3,24 8,06 3,60 3,52 3,96 1,54 4 32 0,670
3,25 7,87 3,61 3,44 3,97 1,50 4,33 0,655
3,26 7,69 3,62 3,36 3,98 1,46 4,34 0,640
3,27 7,52 3,63 3,28 3,99 1,43 4 35 0,625
3,28 7,35 3,64 3,21 4,00 1,40 4,36 0,611
3,29 7,18 3,65 3,13 4.01 1,37 4 37 0,597
3,30 7,02 3,66 3,06 4,02 1,34 4,38 0,584
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PNH, MI_;;:MB PNH, MI';[<J:M3 PNH,4 Mr;;:M3 PNH,4 MI_;;:Ms
3,31 6,86 3,67 2,99 4,03 1,31 4,39 0,570
3,32 6,70 3,68 2,92 4,04 1,28 440 0,557
3,33 6,55 3,69 2,86 4,05 1,25 4,41 0,545
3,34 6,40 3,70 2,79 4,06 1,22 442 0,532
3,35 6,25 3,71 2,73 4,07 1,19 443 0,520
444 0,508 470 0,279 4,96 0,154 5,22 0,084
445 0,497 4,71 0,273 4,97 0,150 5,23 0,082
4 46 0,485 472 0,267 4 98 0,146 5,24 0,081
447 0,474 4,73 0,261 4,99 0,143 5,25 0,079
448 0,464 474 0,255 5,00 0,140 5,26 0,077
4,49 0,453 4,75 0,249 5,01 0,137 5,27 0,075
450 0,443 476 0,243 5,02 0,134 5,28 0,074
4 51 0,433 477 0,238 5,03 0,131 5,29 0,072
4 52 0,423 478 0,232 5,04 0,128 5,30 0,070
453 0,413 4,79 0,227 5,05 0,125 5,31 0,069
4 54 0,404 4. 80 0,222 5,06 0,122 5,32 0,067
4 55 0,394 4,81 0,217 5,07 0,119 5,33 0,066
4 .56 0,386 4 82 0,212 5,08 0,116 5,34 0,064
4 57 0,377 4,83 0,207 5,09 0,114 5,35 0,062
4 58 0,368 4,84 0,202 5,10 0,111 5,36 0,061
4 59 0,360 4,85 0,198 5,11 0,109 5,37 0,060
4,60 0,352 4 86 0,193 5,12 0,106 5,38 0,058
4 .61 0,344 4,87 0,189 5,13 0,104 5,39 0,057
4,62 0,336 4 88 0,184 5,14 0,101 5,40 0,056
4,63 0,328 4,89 0,180 5,15 0,099 5,41 0,054
4,64 0,321 4,90 0,176 5,16 0,097 5,42 0,053
4,65 0,313 4,91 0,172 5,17 0,095 5,43 0,052
4 66 0,306 4,92 0,168 5,18 0,092 5,44 0,051
4 67 0,299 4,93 0,164 5,19 0,090 5,45 0,050
4 68 0,292 4,94 0,161 5,20 0,088 5,46 0,048
4,69 0,286 4,95 0,157 5,21 0,086
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INTucTt perncTpaunm nameHeHum

Homep
nsme-
HeHus

Homep cTpaHuubl

n3me-
HEHHOWM

3aMeHeH-
HoWm

HOBOM

aHHynupo-
BaHHOM

Homep
OOKyMeHTa
(OPH)

MNognucb

Hata

BHECEeHUuA
N3MEHEeHUA

BBeAEeHUA
N3MEHEHUA

30




MUHUCTEPCTBO NPUPOOHBLIX PECYPCOB U 3KONOMn POCCUMCKON ®EOEPALINA

depepanbHas cnyx6a no rMapomMeTeoponorum

N MOHUTOPUHTY oxpymarou.l,eﬁ cpeabl

®ENEPAJIbHOE NOCYAAPCTBEHHOE BIO[PKETHOE YYPEXAEHUE
«r’MAPOXUMUYECKUN UHCTUTYT»

344090, r. PoctoB-Ha-[loHy

np. Ctauku, 198

dakc: (863) 222-44-70

Teneco (863) 297-51-63

E-mail: ghi@aaanet.ru

CBUOETENLCTBO
06 aTTtectaummn metoamkm namepenmin Ne 394.01.00175-2010

MeToonka namepeHnm mMaccoBOM KOHLEHTpauum aMMOHUWMHOrO a3oTa B
BoAaX NOTEHUMOMETPUYECKMM METOLOM C MOHCENEKTUBHBLIMU AIEKTPOAAMM,

paspaboTaHHas

deaepanbHbIM

rocyaapCTBEHHbIM

OrooKeTHbIM

yupexgeHuem «lmgpoxummudeckmn MHCTUTYT» (PIBY «I'XW»), np-T Ctayku,
A. 198, r. Poctos-Ha-[oHy. 344090
n pernameHTupoBaHHaa PL 52.24.394-2012 MaccoBasi KOHLUeHTpaumd
aMMOHMNHOIO a3oTa B Bogax. Metoanka namepeHnn noTeHUNOMETPUYHECKUM
METOAOM C MOHCENEKTUBHBbIMK anekTpogamu (34 c.),
atTectoBaHa B cootBeTcTBMM ¢ TOCT P 8.563-2009.
ATTecTtaumss ocywlecTBrfieHa MO pesyfibTaTaM 3KCrnepuMeHTanbHbIX

nccnenoBaHun.

B pe3ynbTate arrtecrtaunn yCTtaHOBJIEHO, YTO METOAMKa BbINOJIHEHUA

N3MepeHunmn

TpeboBaHAM

n obnapaet

MeTpOoJs1IormM4eCKNMmn

npuBeaeHHbIMN B Tabnuuax 1 n 2.

Tabnuuya 1 — [JuanasoH namMepeHnin, 3Ha4eHNa XxapakTepuCcTumK
NOrpeLLUHOCTM N3MEPEHUIN N ee COCTaBIALLNX NPU NPUHATON BEPOATHOCTH

COOTBETCTBYET MNpPEAbSABNAEMbIM K HEN MeTPOnormyeckmm
XapakTepucTukamu,

P=0,95
[nanas3oH n3- | [lokasarenb no- lNokasaTenb BOC- lNokasaTenb lNokasaTenb
MEpEHNN Mac- BTOPAEMOCTH Npon3BOAMMOCTM | NPaBUITIbHOCTU TOYHOCTU
COBBbIX KOH- (cpeoHe- (cpeoHekBagpatTu- | (rpaHuuUbl cUC- (rpanHuubI
LeHTpaummn KBagpaTudeckoe Yyeckoe OTKMOHe- | TemaTudeckon NOrpeLLHO-
aMMOHWUIHOIO | OTKIOHEHMe no- HWe BOCMPOM3BO- | MOrpPeLuHOCTH) CTK)
asorTa, BTOPSIEMOCTW) ANMOCTH)
X, MF/}J,M3 oy, MF/)J,M3 OR, MF/}J,M3 A, MF/)J,M3 A, MF/,EI,M3
BapwuaHT 1
OT1 0,30 oo
14,0 BKIIHOM. 0,02+0,025-X 0,02+0,082-X 0,14-X 0,02+ 0,26-X

BapuaHT 2




[nanasoH us- NokasaTtenb no- lNokasaTtenb BOC- lNokaszatenb lNokaszatenb
MEpEeHU mac- BTOPSEMOCTH NpPoOn3BOAMMOCTM | NPaBUITbHOCTU TOYHOCTHU
COBbIX KOH- (cpeoHe- (cpeoHekBagpatu- | (rpaHuuUbl CUC- (rpanHuubI
LeHTpauumn KBagpaTudeckoe Yeckoe OTKMOHe- | TeMaTU4ecKkon NOrpeLLHo-
aMMOHUIMHOIO | OTKIOHEHMe no- HMEe BOCMPOM3BO- | MOrpeLLUHOCTH) cTn)
asora, BTOPSIEMOCTW) ANMOCTH)
X, mr/gm® o, Mr/am® OR, Mr/om® +A¢, Mr/gm® +A, mr/gm®
OT1 0,050 no
14,0 BKIIHOM. 0,007+0,0071-X 0,002+0,070-X 0,001+0,033-X | 0,005+0,14-X

Tabnuua 2 - [lnanasoH U3MepeHnn, 3Ha4eHnsa npeaenos NoBTOPAEMOCTU U
BOCMNPOM3BOANMOCTU MPu NpUHATON BepoAaTHoCcTn P=0,95

[vanasoH nsmepeHnn
MaCCOBbIX KOHLIEHTpauun

Mpenen noBTopsieMocTun
(ons aByx pesynbTaToB

Mpenen BocnponMsBoaMMOCTH
(ons aByx pesynbTaToB

BKJTHOY.

aMMOHMIHOrO a3oTa, napannenbHbIX onpeaeneHnn) N3MEpPEHNI)
X, Mr/,EJ,M3 r, Mr/,EJ,M3 R, Mr/,EJ,M3
BapuaHT 1
OT 0,30 o 14,0 BkntoM. | 0,06+0,069-X | 0,06+0,23-X
BapwuaHT 2
Ot 0,050 go 14,0 0,019+0,020-X 0,006+0,19-X

Mpu peanusaumm MeToaukn B NnabopaTtopun obecrneymBaloT:

- ornepaTuBHbIN
n3mMepeHumn

KOHTPOSIb  UCMOSHUTENEM npoueaypbl
(HA OCHOBE OLEHKM

NOBTOPSIEMO

BbINMOJIHEHUA

CTn, norpewHoCTn npu

peanusauuv oTaenbHO B3ATOW KOHTPOIbHOW NpoLeaypbl);

- KOHTPONb  CTaOMNBbHOCTM pe3ynbTaToB M3MepeHuh (Ha OCHOBe
KOHTpOns cTabunbHOCTH NMOBTOPSIEMOCTM!, BHYTpunabopaTopHOM
NPELM3NOHHOCTHN, MOTrPELLHOCTH).

AnroputM  onepaTtMBHOIO  KOHTPONS  WUCMOSIHUTENeM  npoueaypbl

BbINOSTHEHNA n3mepeHnn npueeneH B P 52.24.394-2012.

nepI/IO,D,I/I‘-IHOCTb onepatnBHOro KOHTPOJSIA W Npoueanypobl

KOHTPOJ1A

CTabunbHOCTN pe3ynbTaToOB BbINOSIHEHUS W3MEPEHUN pernaMmeHTUpyT B
PykoBoacTBe no kayecTBy nabopaTtopun.

Jata Bbligaun 20.12.2010.

[npektop

[(naBHbIN MeTposor

\Areec >

A.M. HukaHopoB

A.A. HazapoBa




