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Beenenune

B HNOBEpPXHOCTHBIX BOAaX CYIUH COCAMHCHHA HHKENIS AOCTAaTOYHO
pacupocTpaHeHBl M  HAXOJATCA B  DAaCTBOPESHHOM, B3BEIICHHOM U
KOJUIOHAHOM COCTOSHHAX, COOTHOLIEHHE MEXJIY KOTOPHIMH 3aBHCHT OT
coctaBa BOJ, TeMIeparypbi, BendduHnl pH. Pacreopennsie popmbl RUKeNs
Npe/ACTaBIAIOT cO00H rnaBHBIM oOpa3om komiuiekcHbie Houbl. HaubGonee
9acTO OH MHUTPHPYET B BHUAE KOMIINEKCOB C aMUHOKHUCIIOTaMH, FYMHHOBBIMH
1 QyapBOKHCIOTAMH.

[IpucyTcTBHE HMKENs B HPUPOJHON BOAC B 3HAYUTENHHOH CTENECHH
o0yCJIOBNIEHO COCTaBOM IOPOJ, 4Yepe3 KOTOphie NMPOXOAUT BoAa. B Bony
HHKEJb MOXET MONaJaTh W3 MOYB, a TakXe B pe3yibTare pasioNKeHHS
PaCTHTENIHBIX M XHBOTHBIX OPraHM3MOB, NPHCYTCTBYIOIIHX B BOJOEMAXx.
AHTPONOreHHHIM HCTOYHUKOM MOABICHHS HHKeNd B BOAHBIX 00BEKTax
ABJAIOTCA CTOYHEIE BOJABI PAJA NPOU3BOACTB, HAIpUMeEp, rajbBaHHYECKHX
HEeXOB, 3aBOAOB CHHTETHYECKOrO Kaydyka, HHUKENeBHIX O0OraTHTENbHBIX
¢abpuk, 1 Opyrux.

B peunsIx He3arps3HeHHBIX U c1a00 3arpA3HEHHBIX BOAAX KOHUEHTpaNHs
HUKENA Konebrercs B OCHOBHOM OT 0,8 10 10 MKI/AM , B 3arpA3HEHHBIX

OHA MOJXET COCTABJIATh HECKONBKO JEecATKOB MUKPOTPaMMOB B
KyOH4ecKoM JeLiuMeTpe.
Copepxanue HHKEId B TPHUPOAHON BOHe HOPMHUPYETCH. TIAK

pacTBOpPEHHBIX GOPM HHUKE/ B BOAHBIX 00BbeKTaxX X034HCTBEHHO-TIUTAEBOTO

M KyJIbTYpHO-ObITOBOro  HasHaueHud  cocraBiager 0,01 Mr/nM3,
o 3

prIOOX03saiicTBEHHBIX BogoeMax - 0,1 Mr/am”.

III
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PYKOBOJAAUNIHAMN JOKYMEHT

METOANUYECKHE YKA3AHUsI. METOAUKA BBINNOJHEHHA
HU3MEPEHHMM MACCOBOM KOHIEHTPAIIMH HUKEJIA B
IIOBEPXHOCTHBIX BOJAX CYIIH ®OTOMETPHYECKUM
METOAOM C AMMETHJITIAOKCUMOM

Jata Beegenus 01.07.95 r.

1 HazHayeHHe B 00J1acTh NPHMEHEHHA METOXHKH

Hacrosmu# PYKOBOAALIMI JOKYMEHT yCTaHaBIHBAET
$boTOMETPHUECKYI0O METOAUKY BBIITONHEHHSA H3MepeHuit MaccoBo#
KOHILIEHTPALHN PACTBOPEHHBEIX HOPM HHUKENA B NPOOAX MOBEPXHOCTHBIX BOJ
cyms B pgmanaszone 0,005 - 0,200 Mr/am°>. IIpu ananuse npoG BOABI C
MaccoBO#f KOHUEHTpauued HHKens, npesbmawpomeid 0,200 MI/am>,
Heobxoaumo COOTBETCTBYIOMEE pasbarnenue npoOsl
OHaMCTHILIHPOBAHHOMN BOJIOM.

2 Hopmbl NOrpemiHOCTA H 3HAYEHHS XAPAKTEPHCTHK MOrPEmIHOCTH
H3MepeHuii

B coorBerctBun ¢ TOCT 27384 HopMa IOrpemIHOCTH MpPH BBHIMONHEHUN
A3MEpeHUH MaccoBOi KOHICHTpAllHd HHKeJNd B HNPHPOAHBIX BOAAaX B
aumanasone 0,0005 - 0,05 MF/}.IM3 cocrasnger +50 %, ceime 0,05 Mr/)m3 -
+20 %.

VYcTaHOBNEHHBIE [UiS HACTOAINEH METOAMKH 3HAYEHHS XapaKTepUCTHK
DOrPEUIHOCTH U €€ COCTABJIAIOIMX NPUBEIeHBl B Tabnuue.

IIpy BeIDONHEHHH U3MEpeHUul Hukens B mnpobax ¢ MaccoBoi
KoHUeHTpauueir ceeime 0,200 MI‘/L[M3 Mocjie  COOTBETCTBYIOILIErO
pa3baBleHHsT MOrPEUTHOCTh H3MEPEHMs HEe NpEBbIIAeT BEJHYHHBE A'n, rae
A - [OrpemHOCTh H3MEPEHHA KOHUEHTPAUUu HUKens B pa3baBneHHOi
npobe; n - creneHs pa3baBnenus.
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Tabnuua - 3HauyeHHs XapaKTEPHCTHK MOrPEMIHOCTH M €€ COCTaBJIAIOMMX
(P=0,95)

Junanason XapaKkTepHCTHKH COCTaBIAIOMHX
H3MEpAEMBIX MOrpelIHOCTH, mr/am’ XapakTepucTHKa
KOHUEHTpaHi cny4aifHO#, | CHCTEMATHYECKOH | MOrPeUrHOCTH,
HUKeNA, 6( A) A. Mr/nM3, A
C, M[‘/,IIM3
0,005-0,050 0,001+0,03-C 0,09-C 0,002+0,10-C
¢8.0,050-0,200 | 0,001+0,03-C 0,005 0,004+0,05-C
- |

3 Metoa usmepennii

OmnpeneneHne OCHOBAaHO Ha B3aMMOAEHCTBHH HOHOB HHKENA C
MAMETUATTMOKCHMOM B [PUCYTCTBHHM OKHCIMUTENA ¢ oOpa3oBaHueM
KOMILIEKCHOrO COeMHEHHsA BHHHO-KPACHOIO 1BETA.

Ontnyeckas IUIOTHOCTh OOpasylomerocs KOMIUIEKCa I@pH  AJIHHE
BOJHBI A=445 HM npomopuHoHanbHa KOHLUEHTPAallHH HOHOB HHKENA B
aHanu3upyeMoii npobe.

OnpepeneHui0  MewWalOT HMOHBI MeAW W kobanbTa, KOTOpHIe
IKCTParupyloTcs XJIOpoGOpMOM BMeCTe C HOHAMH HHKeJNs B BHE
puMmetunranokcumaros. Houbl xene3a (I, III) BEI3BIBAIOT NMOTEMHEHHE
IKCTpaKkTa. MeWaT TaKXKe OPraHUYEeCKHE BEIeCTBA, NPUBOAALIME K
00pa3oBaHHUIO CTONUKOM IMYNILCUH B XJIOpodopMe.

BiusHue uoHOB Megu M KoDanbTa YCTPaHSIOT BCTPAXHBAHHEM
XJI0pOoIOPMHOTO 3IKCTpakTa ¢ pa3baBiIEHHBIM pacTBOpOM aMMuaka. Ilpu
3TOM, YKa3aHHBIE HOHBI IEPEXONAT B BHJAE aMMHaKaToB B Boguyio dazy. B
9KCTPAaKTe OCTAIOTCA JHIOb Majble KOJM4ECTBA MOHOB MeNW M KobanbTa,
KOTOpble OOBIYHO HE MEMAIoT olnpejeneHuIo, HNOCKONBKY TpHu
PEIKCTPAKIHH CONAHOH KHMCJIOTOH HHKeNlb NepeXoiMT B BOAHYIO dazy, a
MPUMECH 3THX METANIOB OCTAIOTCA B Xnopodopme.

BnusHue opraHMYecKHX BELIECTB YCTPAHAIOT, paspylias HX C MOMOILLIO
Y®-o6nyuenus. Xeneso (II) okucnaror no xenesa (III) mobas-
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neHueM nepcyiasdara aMMOHUA mnepen  craguedt  VO-paznoxeHus
OpPraHHYe€CKOH MaTPHILBL.

4 CpeacTBa M3mMepeHuii, BCNOMOraTeabHble YCTPOHCTBA, PeaKTHBHI,
MaTepHaIbl

4.1 CpencTsa u3MepeHuil, BCIIOMOraTelbHbIE YCTPOHcTBa

4.1.1 ®otoanexTpokonopumerp thna KOK-2, KOK-2mn (KOK-3) no TV
3.3.1766, TY 3.3.1860 mum cnekrpodoTtomerp Tuna CD-46 (CP-26).

4.1.2 Becnl ananuTHYeckue 2 kinacca tounoct no FOCT 24104,

4.1.3 Becnl TexHuueckue nabopartopubie 4 kiacca TouHoctd no 'OCT
24104 ¢ npenenom B3semuBanusi 200 r.

4.1.4, YcranoBka ans o6paboTkd mpo6 Boael Y®-06iaydeHueM THna
YOP ¢ HabopoM KBapUEBHIX MPOOGHPOK BMECTHMOCTHIO HE MeHee 60 oM.

4.1.5 IInutka 3nextpudeckas no F'OCT 14919.

4.1.6 TepmomeTp mo 'OCT 29224 ¢ nuanasonom 0-100 °C ¢

KOHYCHEIM mnudom 14/23 -1

| 4.1.7 Kon6sl MepHme He Hbke 2 Kiacca TouHocTM mo I'OCT 1770

BMECTHMOCTBIO: 100 cm® - 1
500 cm® - 1

4.1.8 Konbel mepHpie He HMXE 2 Kjlacca TOYHOCTH HMIM IIPOOHPKH
TpajydpoBaHHEIE C npuTeptoil npobkoit no FOCT 1770 BMECTEMOCTHIO

25¢em® - 7
4.1.9 Iunetku rpagynpoBaHHBIE HE Hue 2 Kinacca TouHoctd mo TOCT
29227 BMECTUMOCTEHIO: lem® -3
2eM® -7
S5cm’ - 4
100cm® - 1
4.1.10 Humanaper mepusie 1o FOCT 1770 BMecTuMocThiO: 10 em® - 1
25¢cm® -1
100 cM® - 2
250 cm® - 1
500 cm® - 1
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4.1.11 Konbst koHudeckue TepMmocroiikne mo I['OCT 25336

BMECTHMOCTBIO 250 cM® - 4
4.1.12 Bopouku aenutensasie no FOCT 25336 BMecCTUMOCTBIO
25cm° - 8
250 cm® - 4
4.1.13 Craxausl xuMuueckue no 'OCT 25336 BMECTHMOCTBIO:
100 M - 1
250 cm® - 1
500 cm® - 1
4.1.14 CrakaH4MKH Aus B3BemuBanus (6iokcer) mo 'OCT 25336 - 2
4.1.15 YacoBsle cTekna -4

4.1.16 Boponxa na6oparopras no 'OCT 25336 nuamerpom 7-8 cm -1

4.1.17 VcranoBka M3 CTekJla Ui MEeperoHKd pacTBOpHTeNed ¢
neperoHHo kon6Go#t BMecTHMocThIO 1 uM3 U eNoYHBIM JediierMaTopoM
o He MeHee 25 oM o T'OCT 25336.

4.1.18 VYcrpoiicteo ana GHIBTPOBaHHA NPod ¢ HCIOMB30BaHHEM
MeMOpaHHBIX HIIH OyMaXKHBIX QUIBTPOB.

JlomyckaeTcsa MCIONb30BaHHE APYTHX THIIOB CPEACTB H3MEPEHHIH, TOCYABI
H BCIIOMOraTelbHOro Oo6OpyIOBaHMS, B TOM 4YHCJIE HMIOPTHHIX, C
XapaKTePHCTHKaMH He Xy)Ke, YEM Yy NPHBEACHHEIX B 4.1.

4.2 PeakTHBEI 1 MaTepHalsl

4.2.1 CraHaapTHBIH o6pa3en coOCTaBa BOAHBIX PACTBOPOB HOHOB HHKENS
WM Xnopua Hukens rexcaruapar no F'OCT 4038, x.4.

4.2.2 Ilutpar Hatpus, mnenrtarugpaT mo TY 6-09-2248, oc.4. wiu Mo
I'OCT 22280, y.1.a.

4.2.3 Tlepcynbdar ammonusa (aMMOHHH HaacepHokucnsiit) no F'OCT
20478, X.4. W4 Y.[1.2., HEpPEeKPUCTATITH3OBAHHBIH.

4.2.4 AMMuaxk BOAHBIN, KOHIeHTpupoBanubtii mo 'OCT 3760, u.x.a.

4.2.5 Consnas kucnora o 'OCT 3118, u.g.a.

4.2.6 Uon xpucrannuueckuii no FOCT 4159, u.n.a.

4.2.7 Uonup kanusa no F'OCT 4232, 4.n.a.

4.2.8 Xnopodopm no 'OCT 20015, oynieHHbI.
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4.2.9 DumeruarauokcuM no 'OCT 5828, u.n.a.

4.2.10 Outuson no 'OCT 10165, u.x.a.

4.2.11 Cnupr stunosstit no OCT 18300.

4.2.12 Boga guctuinposatnsas o F'OCT 6709.

4.2.13 Bona 6uaucTuinnpoBaHHas (GUCTHIUIMPOBAHHAA BOJA, BTOPHYHO
NeperHaHHas Ha KBapileBOH WIH CTEKJISHHOHM YCTaHOBKe).

4.2.14 VHuBepcanbHas uHaKKaTopHas Gymara no TY 6-09-1181.

4.2.15 ®unusTphr Membpanusie "Bnagumop MOA-MA", 0,45 Mxm, o TY
6-05-1903 unu Apyroro TMma, paBHOUEHHBIE N0 XapaKTEePUCTHKAM HIIH
$unbTpel 6ymMaxcHsie 06e330aeHHbIE "cuHAg nenTa" no TY 6-09-1678.

4.2.16 OunbTpH 6GyMaxHbie o6e33zonennkie "kpacHas nenta” no TY 6-09-
1678.

JomyckaeTcs HCIHONb30BaHHE pPEaKTHBOB, H3TOTOBJIEHHHIX IO APYroi
HOPMATHBHO-TEXHHUYECKOH MOKYMEHTAIIHH, B TOM HYHCIEe HMIOPTHHIX, C
KkBanuQUKaLHeil He HUXe YKa3aHHOMH B 4.2.

4.3 JlononnutenrHoe obopyaoBanHMe JUIA  NEPSKPUCTHIUIM3ALMNH
nepcysibdara aMMOHHUS

4.3.1 Hacoc BakyyMHBlil 1aGopaTopHBIiH mo6oro THna.
4.3.2 Crakann xumuueckne Tepmocroiikue mno I'OCT 25336

BMECTHMOCTBIO 250 cm’ -2
4.3.3 Bopouka ¢punsTpylomas ¢ nopucroi naactuxoi (mop 100-160) mo
I'OCT 25336 -1

4.3.4 Kon6a ¢ tydoycom (bynsena) no 'OCT 25336 BMecTUMOCTBIO
0,25-0,5 M° - 1

4.3.5 [TanouykH cTeKJIsHHbIE -2

5 OT6op u XxpaHeHue npod

Ot16op npo6 mnpoussomar B coorercTBMH ¢ TOCT 17.1.5.05. IIpo6w
GuIBTPYIOT Yepe3 MeMOpaHHbIi GpunbTp 0,45 MKM, OYMIUEHHBIH KATIAYE-
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HueM B TeueHHe 20 MUH B 1 % pacTBOpe CONAHOM KUCIOTEI M IBYKPATHBIM
KUMISAYEHHEM B JAUCTHIIMpOBaHHOH Boje. JlomycTHMO MCIONB30BaHUE
6ymaxHbIX ¢uUIbTPOB "cHHAA NeHTa". Ilpu QuarTpoBaHMHM depe3 moboi
bunsTp nepBbie THOPUHH ¢dbusTpara oTOpackIBaIOT. @unprpar
MOAKHCIAIOT CONAHOM KHCTOTOM, 6 MOTB/AM>, U3 pacyera 2 e Ha 100 cM®
Boibl. [IpoOKI XpaHAT 10 aHANA32 B TOTHITUICHOBOM MOCYIE.

6 IloaroroBka K BbINOJHEHHIO H3IMEPeHHH
6.1 [IpuroToBieHHe pacTBOPOB U PEaKTHBOB

6.1.1 PacTBop nuTpaTa HaTpUs

K 30 r Na3C¢Hs07 -5,5H,0 npunuaroot 100 oM’ 6uAMCTHILIMPOBAHHOH
BOJABI, MepeMEIIHBAIOT A0 pacTBOpeHHMsA. XpaHAT He Ooinee 3 Mec B
OJIM3THIIEHOBOHA nocyne.

Ecnu and  OPUroTOBAEHWUA  PacTBOpPa  MCIONB30BAM  PEaKTHB
KBadpuKanu¥ 4.g.a., TO pPacTBOp ClefyeT OYHCTHTH JABYKpaTHOMH
9KCTPAKUMEH pacTBOPOM AWTH3OHA B xnmopodopme B teuenue 1 mus (mo 10
oM’ ). Jnsa npuroroBnenus nocuegaero 10 mMr autH3zona pactsopsior B 20
e’ xnopodopma.

6.1.2 PactBop amMHuaxa, 6 MOJI]:/}IM3

K 120 oM’ KOHLEHTPUPOBAHHOr0 pacTBOpa aMMHaka npriuBaior 150 oM
OMAMCTHUIMPOBAaHHOH BOJAH M HEpEeMEIIHBaioT. PacTBOp XpaHAT B IJIOTHO
3aKpBITOM MONUITUIIEHOBOH MOCYAE.

6.1.3 PactBop ammuaka, 0,5 Monb/am>

10 em® KOHUEHTPUPOBAHHOTO pacTBOpa aMMHaKa pacTBOPAIOT B 250 oM’
6HOUCTHINIMPOBAHHON BOABI. PACTBOP XpaHAT B MIOTHO 32aKPHITOH CKIAHKE.

6.1.4 PactBOp consHo# kucnorsl, 0,5 MOHL/JIM3

K 470 oM’ OMIMCTUIIMPOBAHHON Boxn npubasnsior 21 oM’
KOHUECHTPHPOBAaHHOH CONAHOH KHCIOTH ¥ nepeMemnBaioT. PacTBop

yCcTON4HUB.
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6.1.5 PacTBop conaHO# KMCIOTEL, | %

10 om? KOHUEHTPHUPOBAHHOH CONIAHOM KHCIOTH! pacTBOpAOT B 350 oM’
AUCTHIITAPOBAHHOM BOIBI.

6.1.6 Hognas Boga

B cTakaH BMECTHMOCTBIO 250 CM° IIOMEWAKT 0,064 r XxpuCTaIINIECKOTO
noja, npunusaioT 20 oM’ 6MIHCTHINPOBAHHON BOABL U NPH HHTEHCHBHOM
nepeMeINBaHUY A00aBnAi0T HEGONBLIMMU NOPUMAMH HORUZ KU 10
NOJIHOTO  pacTBOpEHHA  HoOAa; 3aTeM npunuBaior ewme 80 cM®
OHAMCTUIHPOBAHHON BOIBl M NEPEMEMUBAIOT. XPaHAT PacTBOp B TEMHOMH
cKIsHKe He Oonee 1 Mec.

6.1.7 PacTBOp AMMETHATTIHOKCUMA

K 1,0 r pmumermnrnnokxcuma C4HgO,N; npunusaiot 100 cm’ sTHA0BOTO
CIHpPTa 4 MEepeMEMIUBAIOT LO IONHOr0 pacTBOpPeHHA. PacTBop XpaHAT B
CKJIAHKE C HPUTEPTOi NpoOKO# B XONOAUIBHHKE HE Golee Mecsna.

6.1.8 Ilepexpucrannu3anus nepcyiabdpara aMMOHHA

100 r mepcynsdara amMMoHHA pacTBOpsior B 100 o™’ 6nucTHLINpO-
BaHHOM BOABI NpH HarpeBanuu 1o 40-45 °C. PactBop GBICTpO GHIBTPYIOT
yepes CKiIamyaTheiyi GymMaxkHbili GuUIBTp "KpacHas JieHTA" B TEPMOCTOWKMIA
CTakaH BMeCTHMOCTBIO 250 cM° M OXNaXJalOT B 6aHe cO JBAOM,
nepeMenuBas pacTBop NaN0YKOMH. BrinaBmue KPACTAILIBI
oTGHIBTPOBBIBAIOT Y€pe3 CTEKNAHHLIA NMOPUCTHIH (QHUIBTP OA BAKYyMOM H
OPOMBIBAIOT  HEGONBUIMM  KONHMYECTBOM  OXJIAXACHHOH  OHAMCTHI-
nupoBaHHOH Bopael. Cymar nepcynbdaT aMMOHUA B TEMHOM MECTE IpH
KOMHAaTHOH Temmneparype. PuabTpatr MOXHO  HCHONL30BaTh  AJIA
IepeKpUCTAJUIN3aUHMH elle ONHOM mopuuy nepcynpdara aMmmonus (okojo 50

r).
6.2 IlpuroToBnenne rpalyHpoOBOYHBIX PACTBOPOB

Fpazxyuposoqnme pacTBOPEI, aTTECTOBAHHBIC no nmpouenype
TNPUTOTOBJICHHUA, TOTOBAT W3 CTAHAAPTHOIO 06pa3ua HOHOB HUKEJA WIW U3
XJIOpruaa HUKEA.
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Ilpu Mcnonb30BaHWM CTaHAAPTHOro obpasna NPOU3BOAAT pazbaBieHue
HCXOAHOr0 pacTBOpPA B COOTBETCTBUHU C HHCTPYKLHEH NO €ro NpUMEHEHHIO.
MaccoBas KOHLEHTpallUs HOHOB HMKens B paGoyeM TIpagyHpOBOYHOM
pacTBope JO/DKHA COCcTarnATs 2,00 Mr/am>.

[IpuroroBneHue TIpaJyHpOBOYHBIX PacTBOPOB M3 XIOpHAA HHKENA
BBINOJHAIOT B COOTBETCTBHY € 6.2.1-6.2.2.

Jins BceX rpagydpOBOYHBIX PACTBOPOB HOrPEUIHOCTH, OOYCIOBICHHBIE
nIpouegypoil NPHIrOTOBNECHHA, HE MNpEeBHINAIOT 2 % OTHOCHTENBHO
NPUIIHICAHHOrO 3HAYCHUA MAaCCOBOH KOHUEHTPALMA HUKENA.

6.2.1 OCHOBHO# pacTBOp ¢ MacCOBOM KOHIEHTpalueii HOHOB HHUKENA
100 mr/am°

0,2025 r NiCl; -6H;0 mnepeHOCAT KOJIMYECTBEHHO B MEpPHYIO KoJiOy
BMeCTHMOCTRIO 500 CMS, no6asnsior 50 cm’ OUIMCTHIUINPOBAHHON BOJKI}
10 eM® KOHIEHTPUPOBAHHOM CONIAHON KHCJIOTH H IIOCJIE PAaCTBOPEHHS COJH
o6beM pacTBOpa XOBOIAT OUAHCTH/UIMPOBAHHOH BOHON A0 MeTKH. XPaHAT
B IUIOTHO 3aKPHITOI mocyne He Gonee 6 Mec.

6.2.2 Pabouuii pacTBOp ¢ MaccoBOM KOHI[EeHTpanue# WOHOB HHKeEINA
2,00 Mr/zm3

TIHIEeTKOH BMECTHMOCTBIO 2 CM° orbuparot 2,0 cM> OCHOBHOTO pactBopa
HHUKelld, IEPEeHOCAT B MEPHYIO Koyi0y BMecTUMOCThIO 100 cM> u moBomAT
o6peM pacTBopa 40 METKH Ha Koyibe GMAMCTH/UTHPOBaHHOK Bogod. PactBop
rOTOBAT B ACHB ONpEACIICHHA.

6.3 YcTanoB/IeHHE TPafyHpPOBOYHOH 3aBUCUMOCTH

B aenurensubie BOpoHkH BMecTMMOCTBIO 250 o™ nobasngaror no 100
cxw%mmcmnnnponaﬂﬂoﬁ BOJBI, TMOCIENOBATENBLHO BHOCAT C IOMOLIBIO
rpagydpoBaHHbIX NHUIOETOK BMecTHMocThio I, 5 u 10 oM’ 0; 0,5; 1,0;
2,5; 5,0; 7,5; 10,0 oM’ pabodero pacTtBopa ¢ MacCOBOH KOHUEHTpanueH
Hukens 2,00 MI/aM> B HOBABIAIOT MO 2 CM> CONAHON KHCIOTHI, 6 MOHB/}1M3.
MaccoBasi KOHIIEHTPAallUd HOHOB HHKEJs B ITOJYYEHHBIX pacTBOpax COOT-
percTByeT 3HaueHusm 0; 0,010; 0,020; 0,050; 0,100; 0,150; 0,200 Mr/am°.

8
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Janee BHIMOIHAIOT X 00pabOTKY H H3MEpPEHHE ONTHYECKOH MIOTHOCTH, Kak
OMHMCaHo B pasjene 7.

I'panydpoBOYHYI0 3aBUCHMOCTb YCTAHAaBIMBAIOT B KOOpAMHATaxX:
MaccoBast KOHLEHTpaUHA HHUKeJss B MI/AIM° - ONTHYeCKas IIOTHOCTH
rpayuyecky UM PacCUKTHIBAIOT METOAOM HAUMEHBIIUX KBAAPATOB.

IlpoBepky TrpagyHpOBOYHOH 3aBHCHMOCTH OCYLIECTBIAIOT HE pexe
OJHOIO pa3a B KBapTal, a Tak)Ke IPU HCIONH30BaHHM PEAKTHBOB U3 HOBOM
HNapTHH WIH JPYroro H3MepuTenbHoro npubopa.

6.4 Perenepanus xnopogopma

XnopopopMHEIE 3KCTPaKTHL MoOCHe OKOHYaHHsA aHalIM3a CoOUpaioT B
OTHENBHYIO TEMHYIO CKJIAHKY c HeGONbIIUM KOJINYECTBOM
OUCTHJUIAPOBAaHHOM  BOJABl M BCTPAXHMBaIOT BOpPOHKY 2 MuH. [Ilocne
OTCTaHBaHUA xjiopodopM GUIBTPYIOT Yepes CNoi BaThl MM 2-3 HEMIOTHBIX
GyMaxHBIX QUIBTpPa B IEPErOHHYIO KOJIOY.

HeperonsioT xnopodopM, oréupas ¢ppakuuio, kKunAmyo npu t = 60,5 -
62,0 °C. IlepBylo mopuuio oTroHa, KuAuyio Huxe 60,5 °C, Bo3BpamjamoT
B CJIHB, a OCTATOK MOCJIE€ OTTOHKH 0T6pac1,13a10'r. HOBTOpﬂ]OT NEPETrOHKY
elle pas, OpPM 3TOM HEPBYIO IOPUHMIO OTFOHA M OCTATOK IIOCIE OTIOHKH
BO3BpPAILAIOT B CIUB.

7 BrinoJHenne HiMepennii

7.1 BeinmonHeHHe H3MepeHUH C pa3pylMieHHeM OpraHH4YecKod MaTpHIIBI
Y®-06ayueHneM

Jina paspymeHus opraHudeckod Matpuusl Y®-o6myuenuem 100 oM’
3aKOHCEPBHPOBAHHOM  aHAIM3MPYeMOH BOABI BHOCAT B JABE KBaplUeEBhIE
npobupku (eciu Boja He Obl1a 3aKOHCEPBHPOBaHA, NPHIABAT B KKAYIO
npo6upky mno 1 o’ pacTBopa CoJIiHOH KUCNOTH 6 Monb/nMs), n06aBNA0T 110
0,05 r nmepcynsgara aMMOHHA U 06MyualoT npoGy 20 MHH.

Iocsie 06GnyueHHA KOJNHYECTBEHHO INEPEHOCAT NpOoOY B AENHUTENBHYIO
BOPOHKY BMECTHMOCTBIO 250 cM°, 106aBnswoT 2,0 oM’ pacTBOpa LHUTpara
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HATpHsA, 3aTeM pacTBOpOM aMMHaka 6 mons/amM>  mosomaT pH mo
YHHBepCaNbHO# MHAMKATOpHOH Gymare jo 3HaueHua 7,5-8,0. JobasnaoT 2
oM’ pacTBOpa IUMETHIrIHOKCHMA, 3 oM’ xjiopodopmMa H BCTPAXHBAIOT
COJEPKMMOE BOPOHKH B TedeHHe | MHH.

Halor npobe paccnouThcs B TeueHHE HECKONBKAX MHHYT, 3aTeM
KPYTOBBIMH ABH)XEHHAMY NEPEMEIIUBAIOT €€ M BHOBb OCTaBAAIOT Ha 1-2
MHH. OKCTpPakT MEPeHOCAT B AEIHUTENbHYI0O BOPOHKY BMECTHMOCTRIO 25 oM.
ODKCTparupoBaHHE MOBTODPAIOT elNe HBaXKAb MOpPUHAMH XyopodopMa mo
3,0 cM>, ClMBaf KaXmbId pa3 3KCTPAaKT B TY e JEJIUTENbHYI0 BOPOHKY.
CoeanHeHHbIE MOPLUUH KCTPAKTa BCTPAXUBAIOT B ACJIMTENBHON BOPOHKE C
5,0 oM’ pactBopa ammHaka 0,5 Mons/nM> B Teuendme | MMH M mOCIe
pasgeneHusA a3 nepeHocaT XiopodOpMHBIH Cl0ii BO BTOPYIO ACAHTENBHYIO
BOPOHKY BMECTHMOCTBIO 25 cM>. AMMHAdHSIH pacTBOp, OCTAaBLIMHCA B
nepBoil BOpoHKe BceTpsaxuBawoT ¢ 2,0 oM’ xnopodopma 1 muH. ITocne
paszfieiecHHs TONYyYEHHBIH IKCTPAKT MPHCOEOAHHAIOT K  OIKCTPAKTY,
HaxoJfIleMycs BO BTOPOH ACIMTENLHOH BODOHKE, a aMMHAa4HBLIH PacTBOD
OTOpacsBalOT ¥ BOPOHKY 2-3 pa3a ONONACKHBAIOT OMAMCTHIUIMPOBAHHOMH
Bomoii. CopepxXamuics B 3KCTPakTe HHKENb PEIKCTPArupyor 5 oM’
pactBopa consHo#f kucioret 0,5 MOHL/).’[M3, BCTPAXMBas CONEPKHMOE

JNETUTENBHON BOPOHKH B TedeHHMe 1  MuH. IMocne paccioenus
XJIOpOQOPMHBEIA CIIOH TNEepPeHOCAT B MHEPBYI0 BOPOHKY M IMOBTOPSIOT
PEdKCTPaKLHIO.

ConsAHOKHCNIBIE  pacTBOpbl M3 O0EHX BOPOHOK IIE€PEeHOCAT B
rpagyMpoBaHHYIO NPOGHPKY MM  MEpHYIO KonGy BMECTHMOCTBIO 25 oM’
ONONACKHBAIOT BODOHKH 5 CM° GHAMCTHJUIMDOBAHHON BOIB, HOMeLIas
IPOMEBIBHYIO BOAY B Ty )€ NpoOupKy. 3aTeM Kk pacTBOpy B INpoOHpke
noGaBnaoT 1 cM® MOAHON BOABI, 2 CM> KOHIEHTPUPOBAHHOTO PACTBOPA
aMMHaKa, pacTBOp OXJaXAAlT [0 KOMHATHOH TeMIIepaTyphl, 3aTeM
npunHBaloT 1 CM°  pacTBOpa JMMETWIIIHOKCHMA, MHOBOAAT 00BEM
GMINCTHIUTHPOBaHHOM BOOH A0 25 cM> u [IepeMeIuBaKoT.

Yepes 20 - 25 MuH (He no3xe!) M3MEpAIOT ONTHYECKYIO IUIOTHOCTH
pacTBOpa B KIOBeTaX JAIHHOM 5 cM Ha cnektpodoromerpe npH A= 445 uM, a
npu ero OTCYTCTBHM - Ha (oToa/ekTpokonopumerpe mpa A = 440 BM
OTHOCHTEJIBHO XOJIOCTOTO OIIBITA.

10
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XonocTo ONBIT BHIMOJHAIOT AHAJIOTHYHO, ucuonpdys 100 o™
6HIHNCTHIINPOBAHHON BOJBI.

Ecnu omTHyeckas MIOTHOCTH NpoObl BEIIIE TAKOBOWM AJA IOCHELHEH
TOYKH IPagydpOBOYHOH 3aBHCHMMOCTH, OBTOPAIOT ONpeAeieHAE ¢ MEHbLICH
IMKBOTOM aHaNM3MpyeMol Bonbl, pa3baBneHHoit a0 o6vema 100 oM’
GHAMCTHIIHPOBAHHOMN BOJOI.

7.2 BrlnonHEHHE H3MEPEHUH ¢ paspylUIeHHeM OpraHu4yeckoi MaTpHIIbl
KHIAYEHUEM C NepCyab(aToM aMMOHUS

100 oM’ 3aKOHCEPBUPOBAHHON aHANU3HPYEMOH BOJAB NOMEIIAIOT B
TEpMOCTOMKHNE KOHHYECKHE KkoJIObl BMeCTHMOCThIO 250 o’ (ectun Boma
He OBlTa 3aKOHCEPBUPOBAaHa, NPHJIABAIOT 2 oM pacTBOpa  COJISHOMI
KHCIOTHL 6 MOHB/JIMs), nodasnaior 0,1 r mnepcynedara aMMoOHHA,
HakphIBalOT  Kouby 4YacoBBIM  CTEKJIOM M KHHOATAT 1npoby  Ha
anekTporyiuTke B TeueHue 20 - 25 MuH. 3arem npoby oxiaxaalor,
KOJIMYECTBEHHO NEPEHOCAT B NENUTEIIbHYIO BOPOHKY BMECTHMOCTHIO 250 oM’
H Jajiee NpOBOJAT ONpeAcJIeHHe, Kak onucaHo B 7.1.

8 Boruuncienne pe3yibTaToB H3MepeHAH

MaccoByio KOHIEHTpALHIO HUKENsA B Npobe aHamuzupyemoit Boxsl C,,
MKI/AM® , HAXOMAT MO rpagyMpoBOYHOH 3aBHCHMOCTH. Eciu mpoBoAHIIOCH
pasbaBnenue npoGsl, pe3ynbTaT, HalAeHHBIH 0O TrPagyHPOBOYHON
3aBUCHMOCTH, YMHOXalOT Ha Benuuuny 100/V, roe V - 06peM anTHKBOTH
npoOsl, B3ATHIH 114 aHANM3a, oM.

PesynsTar u3MepeHHA B JOKYMEHTax, IIPEeJyCMaTPHBAIOIUX €ro
HCIIONb30BaHHE, MPEACTABIAIOT B BUIE:

Cyt A, Mr/am® (P =0,95), (¢))

rme A - XapakTepuCTdKa [OTPEIIHOCTH HM3MEPeHMs [N HJaHHOW
MacCoBOH KOHUEHTpalluy HUKens (Tabiuua).

11
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YucneHHble 3HAYEHHAS pesynbTaTa M3MEpEeHHsA HOJKHBI OKaHYMBaThCA
I.lH(prI’I TOrO XX€ pa3psaia, YTO U 3HAYCHHUA XapaKTCPUCTUKH NIOrPpEHIHOCTH.

9 KoHTPOJab NOrpemiHOCTH H3MePEeHH

[TepHOAMYHOCTE KOHTPOJA - HE MEHee OfHOM KOHTponbHOM Ha 15-20

pabounx mnpo6 3a mepuold, B TEYEHHE KOTOPOrO YCIOBHA NpPOBEXCHHA
aHanu3a HeusMeHHBI. O6pasnamMu JUI1 KOHTPONA ABNAOTCA paboure mpobsl
Bonsl. Ux 06beM AOIKEH OBITH JOCTATOUHBIM [UIS HPOBEAEHUA OCHOBHOIO U
KOHTPOJILHOT'O OIpeJe/ieHHH.
OTtobpannyio npoby BOJABI JENAT HAa ABE YaCTH. BEHIMONHAIOT H3MEpeHHe
MaccoBON KOHIEHTpAaLUH HHKENd B OJHOH M3 HMX H NOJYyYaloT pe3ynbTar
Cxi- HOpyryio yacte npobH pa3zbaBnsgioT GHMANCTHIIINPOBAHHON BOAON TOUHO
B JBa pa3a M CHOBA ACIAT HA ABE 4aCTH. AHAIH3HUPYIOT HEPBYIO YacTh
pasbamiieHHOll mpo6sl M nony4aioT pe3ynsrat C,. Bo BTOpyio dacTh
pa3baBnennoi mpo6bl BBOAAT N06aBKy Hukens C,, BHINOJHAIOT aHAIH3 U
nonyvaiot pe3ynstar Cys. Benuuuna no6Gasku goikHa cocTaBiats 40-60
% ot Cyi. IIpu OTCYTCTBHH HHKeNs B HMCXOOHOH mpobe Ao6aBka NoJKHA
coctasiats 0,005 MI‘/}lM3. Ananu3s npo6 Bcex Tpex Npo6 BHINMOIHAIOT B OAHO
BpeMs H B OIMHAKOBBIX YCIOBHAX.

PesynsTaT  KOHTpPOJA  HPH3HAIOT  YAOBJICTBOPHMTENBHBIM,  €CIIH
BBINOJIHAETCS YCIIOBHE:

| Cx3-Caa-Cy| + |2C2-Cu | <K, 2

HopMaTuB omepaTMBHOro KOHTPOJA TOTPENIHOCTH K, wmr/am’,
PacCYMTEHIBAIOT MO popmyrne

] [ [
K=088 A_+168 |5  (A)+Gra(A)+ooa(A) 5 3)

Te A, - XapaKTepHCTHKa CHCTEMATHYECKOW COCTaBisiomel morpenr-
HOCTH, COOTBETCTBYIOLIas KOHUeHTpanuu no6asku Cp;

12
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o o o
2 ? s 2
o n(A) *O’f.y(/\) t g oa(AA) - XapakTepHUCTUKH CiTydaiiHoi
cocrapiisiomeit  norpetwrHocTH ans Cys, Cyo v Cyg
COOTBETCTBCHHO.

XapakTepHCTHKH CHCTCMAaTUYECKOH M  CIy4aidHOl COCTaBIAIOUX
NOTPEUIHOCTH HAaxoAAT u3 Tabauuel B pasjene 2 B COOTBETCTBHH C
KOHIIEHTPAIHAMHU HUKENS B ipobax.

Ipu npeBbimIEHHH HOPMATHBA KOHTPOJILHOE ONpE/lefieHNe NOBTOPAIOT.
IIpy nNOBTOPHOM INpEBBIMICHHH HOPMATHBA  BHIACHAIOT NPHYMHEI,
NpUBOASIIHE K HEYXOBJIECTBOPUTENbHBIM Pe3yTbTaTaM, H YCTPAHAIOT MX.

10 TpeGoBanusn Ge30macCHOCTH

10.}¥ Ilpy BRIMONHEHHH M3MEPEHUH MaccoBO# KOHUEHTPAUMN HHUKENd B
npo6ax OpPHPORHBIX BOX coOmiomaloT TpeGoBaHus ©e30maCHOCTH,
ycTaHOBNEHHbBIE B "[IpaBuiax mo TeXHHKE 6€301aCHOCTH MPU MPOU3BOACTBE
HabnmioneHu# u pabor Ha cetn ['ockomruapomera", JI., 'mapomereonsnar,
1983, wnun B "TuUnmoBOH HMHCTPYKUMHM II0 TEXHHKE O€30MaCHOCTH IUIA
rugpoxuMudeckux naboparopuit cinyx6 PockomBona", M., 1995.

10.2 Ilo cremenH BO3AediCTBUA Ha OpraHU3M BpeJHBIE  BelNECTBa,
WCTOJIb3yEMBIE IIPH BBHINIOJHEHHHM OMNpEAENeHHH, OTHOcATCA ko 2, 3
knaccam onacHoctd o 'OCT 12.1.007.

10.3 CopepikaHue HCIONB3YEMbIX BPEAHBIX BELIECTB B BO3Qyxe paboueil
30HBl He [O/UKHO MNpPEBBHIIATh YCTAHOBJIEHHBIX IpPENeNbHO HOMYyCTUMBbIX
koHueHTpauuil B coorsercteun ¢ [OCT 12.1.005.

10.4 Oneparop, KOTOPOMY MOPYYEHO IIPHTOTOBIEHHE DPAacTBOPOB H
PEaKTUBOB ¥ BHIMOJHEHWE AHANM33, JOJDKEH OBITH NMPOMHCTPYKTHPOBAH O
Mepax TPeNOCTOPONKHOCTH MpH paboTe ¢ UCHONb3yeMBIMH PEaKTHBAMHU H
obopynoBanueM.

13
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11 TpeGoBanus x kxBaauduKalnu oneparopa

K BhimonHenuo usMepeHuil ¥ 06paboTKke HX pe3yNsTaTOB AONMYCKAOTCA
JMUa CO CpeaHHM npodecCHOHANbHEIM O0pa3OBaHHEM M  OCBOMBIUHE
METOJUKY aHanu3a.

12 3aTpaThl BpeMeHH Ha NpoBeJeHHE AHAJIHU3A

Ha npuroroBneHue pacTBOPOB M pEAKTHBOB B pacuere Ha 100
onpenenenuii - 3,0 gen.-y.

Ha ycTaHoBeHHE rpaAydpOBOYHOMN 3aBUCHMOCTH - 6,0 yen.-u.

Ha onpenenenne Hukens B eJMHUYHOH Npobe - 1,4 yen.-4.; B cepuu u3
10 mpo6 - 8,0 yen.-u.

3arpaThl BpEMEHH Ha MOATOTOBKY IOCY/Bl BKJIIOUEHHI B 3aTPAThHl BpEMEHH
Ha NpOBEACHHE aHanH3a.

14



QENEPAIBHASA CJIYKBA POCCHH IO THAPOMETEOPOJIOTHH
U MOHHUTOPHUHI'Y OKPYXAIOHIEH CPEJIBI

THAPOXMMHYECKHUHA UHCTUTYT

CBMAETEJIbCTBO N 149
06 arrecraunn MBU

METOJIUKA BbIIOJIHENHWUS M3MEPEHUIM maccoBoil KOHUEHTpaLMM HUKes
B [IOBEPXHOCTHBIX BOUAX CYIUH (POTOMETPHUECKUM METOAOM C JHMETHITTHOKCHMOM

OCHOBAHA Ha B3aUMOACHCTBHM HOHOB HHKENS C JAUMETHITTHOKCHMOM B
MPUCYTCTBHM OKHMCIHTENA ¢ 00pa3oBaHCM OKPAWEHHOro B BHHHO-KPacHBIM LBET
KOMIIJIEKCa C MaKCHMYMOM TOrSiote s npu A =~ 445 uMm.

PA3PABOTAHA I'uapoxumuueckum uncTutyToM, MHTITI "AkBaTect”.

PETJIAMEHTHUPOBAHA e P[1 52.24.494-95.

ATTECTOBAHA B cootercrauu ¢ 'OCT P 8.563 (MOCT 8.010).

ATTECTALUA npoBeneHa I'HAPOXUMHYECKHM HMHCTUTYTOM | Ha  OCHOBaHMH
pe3y/IbTaTOB  3KCMEPUMEHTANBHBIX HCCNenoBaHuii 8 1993 r,, M METPONOrHYECKOH
3KCMEPTH3bI MaTepHaiioB B 1995 r.

B pesynetare arrectaudn MBU ycTaHoBIIeHO:

1. MBH COOTBETCTBYET NPexbABIAEMBIM K HEHl METPONOrHYECKHM TPEGOBaHUAM M
obnanaer CleAyIOIMMH OCHOBHEIMH METPOJIOrHYECKUMH XapaKTEPUCTHKAMHU:

3Ha4YEHHsA XapPaKTEPHUCTHK MOrPELIHOCTH U €€ cocTarmowux (P=0,95)

Jluanazon [ N AX;lpaKTepﬂcrHKH COCTaBJAIOUINX
N3MepPAEMBIX —__ __MOrpelIHOCTH, MI/aM’ XapaKTepucTHKa
KOHICHTpauUit CJly4yanHo#H, CHUCTEMATHYECKOH NOrpeHoOCTH,
HUKeJ , R A. Mr/am’, A
C, mr/om’ U( )
0,005-0,050 0,001+0,03-C 0,09-C 0,002+0,10-C
¢8.0,050-0,200 | 0,001+0.03-C 0,005 0,004+0,05-C
‘V\I"Ir i

mmn (g \"
2. Oneparl ,[Lg’ *‘KQN‘mbMv nprpe OCTH H3MEPCHUH MPOBOAAT B COOTBETCTBHH C
pasmenom 9 P, 2‘24' 494 ”‘)S e AN

)
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