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GOTOMETPUUECKUM METOAOM C POPMaTIbAOKCHMOM.
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Brenenue

Mapraneu OTHOCHUTCA K YUCJTYy HauboJiee pacnpOCTpaHEHHBIX METal-
noB. B 3eMHOI#i KOpe OH BCTpedaeTcsi MPEUMYLIECTBEHHO B BUE COEIMHE-
HUH ¢ KUCJIOpoaoM. BaxxHeH MM MUHEpanaMyd MapraHua siBJISIFOTCS IH-
POJIFO3UT, MAaHraHUT, ICHJIOMEIaH.

ECTECTBEHHbIMU HMCTOUYHMKAMHU TOCTYIUICHUS MapraHila B BOJHYIO
cpeay ABJISIIOTCA NPOLIECCHI PACTBOPEHUS KEJIE30MAPraHUEBBIX pyl, pas-
JIMYHBIX MUHEPAJIOB, OCTAHKOB XHBOTHBIX M PACTUTEJIbHBIX OpPraHMu3MOB,
0COOEHHO CHHE-3€JIEHbIX M AUATOMOBBIX BOAOPOCIEH. AHTPONOTreHHOE 3a-
rpss3HEHUE BOAHBIX OOBLEKTOB COCAMHEHHUSAMM MapraHiua oOYyCJIOBIEHO HX
BHIHOCOM CO CTOYHBIMU BOAAMH NPEHANPUATHH TOpHOAOOBIBAIOUICH, ME-

TaJLJ1YPrudecKo, XHMHYECKOU MPOMBILITIEHHOCTH.

Mapranen ABJASETCS NOJTUBAJIEHTHBIM METAUIOM, ITO3TOMY B BOJAX OH
MOXKET TPUCYTCTBOBAaTb B pAa3/IMUHBIX CTeneHsx okuciaeHus: Mn(Il),
Mn(III), Mn(IV). Ha coctaB u GOpMbI HAXO0XKIECHHUS COEAHHEHHUI MapraHia
B BOJaX OKa3bIBAalOT BJMUSHHUE, I1aBHbIM oOpaszoM, BesvuyuHa pH u Eh, a
TAKXKE NMPUCYTCTBUE NIPHPOAHBIX KOMIJIEKCOOOpa3oBaTe/ic (T'YMHUHOBBIX U
G yIbBOKUCIIOT), COACPIKAHHE PACTBOPEHHOIO KHUCI0pOa, CEPOBOAOPOAA,
JIMOKCH/IA yraepoaa; HallMuue MUKpOOPraHUu3MOB, OKMCISIOLIIMX U BOCCTa-
HaBJIMBAIOUIMX MapraHell.

Mn(IV), TouHee TPyAHOPACTBOPUMBIM AUOKCUA MapraHua MnQO,, sAB-
naetcsd HaMbonee YCTOMUMBOM popmoit MapraHua B Bojaax. Ilo atoii npu-
YHMHE B3BEHICHHBIE QOPMbI MaprasHua ABJSOTCA AOMHHHpYIOIUMH. Co-
eJJMHEHUs1 MapraHlia ¢ 0oJiee BBICOKOW CTENEHbK) OKHMCJIEHWSI B BOJHOM
cpel€ HEYCTOMUYMBBI H, KaK ITpaBHJIO, HE BCTPEUAKOTCH.

PacTBopeHHbI€ HOpMBI Mapratdiia B BOJE NPEACTABICHbI COCIHHCHHS-
Md Mn(Il) - rugpaTHpOBaHHBIMU KaTHOHAMH, & TAKXKE KOMILIEKCAMH C
OpraHM4€CKUMHM W HEOpPraHM4YeCKUMH JiMraHgamMv. B oKpallueHHBIX 10-
BEpXHOCTHBIX BOAAxX npeodianaroT KOMIVUIEKCH! ¢ T'YMYCOBBIMH BELIECTBA-
MH. XOTS MPOYHOCTH KOMIUIEKCOB MapraHiia ¢ r'yMHMHOBbBIMU U (PyJIbBO-
KUCIOTaMH HEBEJIMKA (M0 CPABHEHUIO C APYTUMH METallaMH), OHH 3aMe/l-
0T okucienue Mn(Il) W cnocoOCTBYIOT MoaAepKaHUIO €ro B pacTBO-
PEHHOM COCTOSHUHM. DYJIBBOKHCIIOTHI, KPOME TOro, CrCOOHBI BOCCTaHAB-
nuBaThb Mn(IV) no Mn(ll). B UX NPUCYTCTBUHU OOJEryaeTcsi pacTBOPEHUE
MPUPOJAHBIX MUHEPAJIOB, B HaCTHOCTH, MHPONIO3UTA. B NMpuUpoaHbIX BOAAX,
rjae CoAEpKaHWe OpPraHUYECKOro BELUECTBA HE3HAYMUTENIbHO, PACTBOPEH-
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HBIH Mapradel MOXKET CYLIECTBOBAThb B 3aMETHLIX KOJMYecTBaXx JIMIIb NPH
HEJOCTATKE KMCJI0PO/a U MOHWYKEHHOM 3HaueHuu pH.

Mapratdey NpUHAMJIEHNUT K YMCITY BAXHLIX MHUTATEIBHBIX YJIEMEHTOR
JUIS paCTEHUH W JKMBOTHBIX, OH IIPUHUMAET ydacThe B npoleccax (poTo-
CHHTE3a, B peakUUAX (pOTONM3a BOABI U BHIACIECHHUS KHCIOPO/a, IBNSETCS
aKTUBATOPOM JH3UMHBIX CUCTEM.

KoHueHTpauus MapraHila B peuHbIX BOJaX IOJABEpXeHa CE30HHBIM
koneGaHHUsIM B npeaesiax OT €AWHULL 10 COTEH MKI/IM".

CoaepxaHye Maprasia B NOBEPXHOCTHBIX BoAax Hopmupyetcs. I1JIK
pacTBOpEHHBIX HOPM MapraHua B BOJAE BOAHBIX OOBEKTOB XO3HCTBEHHO-
IMHTBEBOTO W KYJbTYPHO-OBITOBOrO BOAONONL30BaHHS coctasasger 0,1
MI/OM", pbIOOXO3SMCTBEHHOrO Ha3HaueHus - 0,01 MI/IM”.
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PYKOBOJASIHIUU JOKYMEHT

MACCOBASI KOHIIEHTPALISI MAPTAHIIA B BOJIAX.
METO/IUKA BBIITIOJIHEHUS UBSMEPEHUUA
®OTOMETPHUYECKHUM METOAOM C ®OPMAJLBIOKCUMOM

Nata BBeaeHus 2008-05-20

1 Ob0aacTy npuMeHeHHus

1.1 Hacrodaumuii pyKOBOASALHMK NOKYMEHT YCTAHABJIMBACT METOHUKY
BbIMIOJIHECHUS HM3MEPEHUM (Jajlee - METOAMKA) MACCOBOM KOHIICHTpALIUH
MapraHiia pacTBOPEHHOroO U MapraHua BaJloBOro B npodax rnpHUpOAHBIX H
OUHILEHHBIX CTOYHBIX BOJ B auanaszone ot 0,01 no 1,50 mr/am° doTomerT-
PHYECKHUM METOLOM C POopMalIbAOKCHMOM.

[Ipn aHanu3e npod BOABI C MACCOBON KOHLICHTpALMEN MapraHiia, rpe-
BpiLIatoweit 1,50 mMr/aM°, momyckaeTcs BBINOJHEHUE U3MEPEHHUH TOCJIE
pa30aBieHUs MpoObl JUCTHUIMPOBAHHOM BOAOM TakMM 0OOpa3oM, 4YTOOBI
MacCoOBas KOHLEHTpallus Mapradiua B pa30aBjieHHOH npode Haxoaujach B
Mpeae/iax YKa3aHHOrQ BBILLIE AMAIa30HA U3MEPSIEMbBIX KOHLEHTpaLUH.

1.2 HacToslun pyKOBOSIMNA JOKYMEHT NMpEeAHA3HAYCH )1 HUCIOJIb-
30BaHUsA B 1a00Oparopusax, OCYILUECTBIIAIOLUX aHANU3 MPUPOAHBIX U OYH-
IHEHHBIX CTOYHBIX BO/I.

2 HopmaTuBHbI€ CCHLIKH

B HacTofleM PYKOBOAAIIEM AOKYMEHTE HCIOJIb30BAHbI CCHUJIKU Ha
CIEAYIOLINE TOCYIAPCTBEHHBIE CTAHAAPTHI:

['OCT 12.1.005-88 CCBT. Ob1mpue caHUTapHO-TUTMEHUYECKUE TPEDO-
BaHUs K BO3YyXYy paboyeil 30HbI

['OCT 12.1.007-76 CCBT. Bpeaunie BewectBa. Kinaccudukauusa u

obuue TpedoBaHUs 0€30NaCHOCTH

['OCT 17.1.5.04-81 Oxpana npupoast. I uapochepa. Ilpndopsl U yCT-
pOHCTBA AJ1 OTOOpA, MEPBUYHOM OOpadOTKM M XpaHECHUS NMpod NpupO-
HbIX BOJ. O0IIHUE TEXHUYECKUE YCIIOBUSA
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['OCT 17.1.5.05-85 Oxpana npuponsl. ['napocdepa. O0wmue Tpedo-
BaHUA K OTOOpY MpoO MOBEPXHOCTHBIX U MOPCKUX BOJ, JibAa H aTMOCheEp-
HBbIX OCAJKOB

['OCT P UCO 5725-6-2002 To4yHOCTb (IpaBUJBHOCTb U NMPELIA3UOH-
HOCTb) METOJIOB U pe3yJIbTaTOB U3MEpEHU. HacTh 6. Mcnojib30BaHUE 3HA-

YEHUHU TOYHOCTH Ha NPAKTUKE
['OCT P 51592-2000 Bopna. O6iuiue TpedboBaHus K 0TO0OpY npod

MU 2881-2004 Pexomenmauusa. [ CHU. MeTOOUKH KOMHUUYECTBEHHOIO
XUMHYECKOro aHajiusa. [lpoueaypbl NMpOBEPKH NPHUEMIIEMOCTH pE3yJibTa-
TOB aHaJIM3a.

[IpuMeyanue - CChUIKM Ha OCTAIbHBIE HOPMATUBHBIE JOKYMEHTHI [IPUBEIE-
Hbl B pa3zaenax 4, A.4.

3 IIpHniMcaHHbIe XaPAKTEPUCTHKH NMOTPEIIHOCTH H3MEPEHH A

3.1 Ilpu cobnroacHUU BCeX PErIaMEHTUPYEMbIX METO/IMKON YCIOBHUM
[MPOBEACHUA U3MEPEHUN XapaKTEPUCTUKU MOTPEIIHOCTH PE3YabTaTa U3ME-
pEHHUsA C BEPOATHOCTBIO 0,95 He JOMKHBI MPEBBIIIATL 3HAYECHUH, TPHUBE-
NIEHHbIX B Ta0JIMLE ].

Tadbauna 1 — JlnanazoH U3MepEHUH, 3HAUYEHUA XapaKTEPUCTHK TMOrper-
HOCTH U €€ cocTaBisomux (P=0,95)

Juanazon [ lokasarenb flokazarenn [Tokaszarenb [lokazarens
U3MEPECHHH TOBTOPAEMO- BOCMPOU3BO- | MPABHJIBHOCTH TOYHOCTH
MacCOBOH CTH (CpeaHe- AUMOCTH (rpaHMLIBI (rpaHHULIbI
KOHLUEHTPAlLIHH | KBaapaTHye- (CpeaHeKBaa- | CHCTEMarTuue- | MOrpellHOCTH)
MapraHua CKOE paTHYECKOe CKOMH
OTKJIOHEHHE OTKJIOHCHHE | MOTPCIIHOCTH)
[TIOBTOPAEMO- BOCITPOU3BO-
CTH) AUMOCTH)
| Xmram® | o.mriam’ | A mr/am | EA, Mr/am®
Or 0010301 4 405 4 0,004 X | 0,002 +0,091 X 0,006 0,006 + 0,16 X
0,100 BKJHOU.
C8. 010030 4 4 05 4 0,004 X | 0,010 + 0,038 X | 0,004 + 0,033 X | 0,019 + 0,081 X
1,500 Bkjtou.

Iipy BBINOAHEHWH HU3MEPEHUM B Mpobax C MACCOBOW KOHLEHTpaLKen
Maprasua cBelre 1.5 Mr/am° mnocie coOoTBETCTBYIOIIErO pa3GaBiicHHUs Mo-
[PEIHOCTh U3MEPEHUS MACCOBOM KOHUCHTPALUMM MapraHua B MCXOAHOM
npode Haxo AT no popMyJie
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::A=(__A 1 ) 'n, ( 1)

rae¢ =*A; - mokazarejlb TOYHOCTH HU3MEPEHHS MACCOBOH KOHIIEHTpAalluH
MapraHua B pa30aBj€HHOH npoOe, paCCUMTAHHBIA MO YPABHEHHUIO
TaOIHLGI |;
N - CTENEHb pa3OaBJICHMSI.

3.2 3HaueHus 1oKas3are/d TOYHOCTH METOJUKH HUCIIONb3YIOT NPU:
- OPOPMJIEHHUH PE3YJIbTATOB HM3MEPEHHUM, BHIJABAEMBbIX JIJaOOpaTOPHEH;
- OLICHKE AEATEIbHOCTH AadOpaTtopHii Ha KaYeCTBO MPOBEACHUS U3ME-
pPEHUH;
- OLICHKE BO3MOXXHOCTH UCHOJIb30BAHUA PE3YJIbTATOB U3MEPCHUH IpHU
peaju3alyyi METOOAUKH B KOHKPETHOM J1abOpaTOpHH.

4 Cpeacrsa usmMepeHuii, BCmoMorare/JbHbI€ YCTPOHCTBA, PEAKTH-
Bbl, MATEPHAJIbI, PACTBOPbI

4.1 CpeacrBa H3MepeHHil, BCMOMOrare/ibHble YCTPOHCTBA

[Ipy BBINMONHEHUH U3MEPEHUM TPUMEHAIOT CAEAYIOLIUE CPEeICTBA U3-
MEPEHUH U IPYTrue TEXHUUYECKHE CpEeACTBa:

4.1.1 ®oromerp uIM cnekTpodoTOMETp JHOOOro THNa, obecHeyH-
BAIOIMK U3MEPEHUE ONTHYECKOH IJIOTHOCTH B JUANa30OHE HJIMH BOJIH OT
400 no 500 um (KPK-3, KOK-2, CP-46, CD-56 u ap.).

4.1.2 Becbl nadboparopHbie BbiCOKOro (II) knacca touHoctd no 'OCT
24104-2001.

4.1.3 Becsol nadboparopusie cpeaHero (III) kiacca toynoctu no 'OCT
24104-2001.

4.1.4 1'ocygapCTBEHHBIN CTaHAAPTHBIA 0Opa3el] CoCTaBa pacTBOpPa HO-
HoB Mapradua(ll), ['CO 7266-96.

4.1.5 Konbbl MepHBIE 2-r0 Kiacca TOYHOCTH MUCMOJHEHMS 2, 2a IO
I'OCT 1770-74, BmecTUMOCTBIO: 5O cm® - 10 wit., 100 cMm’ - 2 .

4.1.6 Ilunetku rpaayvpoBaHHbIE 2-rO Kjacca TOYHOCTH HCOOJHCHUS
1, 2 no F'OCT 29227-91 BMecTUMOCTBIO: 1 cM> - 4 1IT., 2 CM® - 2 LIT.,

Scm -7 wr., 10 cm® - 1 1.
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4.1.7 IluneTku ¢ 0gJHOU OTMETKOM 2-ro KJjlacca TOYHOCTH UCHOJIHEHUS
2 o FOCT 29169-91 BMecTHMOCTBIO: 5 cM® - 2 mT., 10 cM” - 2 wrT., 25
cM® - 5 1T., 50 M -1 .

4.1.8 Lunuuapel Mephubie ucnoyiHeHus 1,3 no ['OCT 1770-74, Bme-
CTUMOCTBIO! 25 cM” - 1 1T., 50 em® - 1 wit., 100 em° - 1 wit,,
250 cM” - 6 T., 500 cm - 1 .

4.1.9 Crakansl Tun B, ucnonnenua 1, TXC nmo T'OCT 25336-82,
BMECTHMOCTBIO: 100 cM- | mT., 250 cm’ - 1 wt., 600 cm’ - 2 wr.

4.1.10 [Ipobupka rpaayupoBanHas ucnonnenus 1 no I'OCT 1770-74,

BMECTHMOCTBIO 10 cM” - 1 Wit

4.1.11 Konbbl koHHYeckue WM T1ockoaoHHble KH M 1, ucnoyiHe-
aust | wam 2, XC no TOCT 25336-82, BMecTuMocTbio 100 cm - 10 wiT.

4.1.12 Konobsl koHnueckue repmocrokue Kn ucnonunenus 2, TXC
no F'OCT 25336-82, sBMecTuMocThIO 100 cM” - 6 1wT.

4.1.13 CrakaHuuku ay1g B3BewiuBanusg CB-19/9, CB-24/10, CB-34/12,
(6rokcel) o 'OCT 25336-82 - 4 wir.

4.1.14 Bopouku nabopatopubic no ['OCT 25336-82, auametpom 6
MM - 6 IIT.

4.1.15 Yawxku Boinaputenbhbie Ne 4, 5 mo 'OCT 9147-80 BMecTHMO-
cTbio 150,250 cM’ - 6 wT.

4.1.16 Ilanmouku crexnaunabie no 'OCT 27460-87 - 6 wiT.

4.1.17 YcTpoicTBO A1t GUABTPOBAHHUS MPOO ¢ UCNOJIb30BAHUEM MEM-
OpaHHBIX (UIBTPOB.

4.1.18 Ilocyaa TEMHOrO ¥ CBETIOrO CTEKJA /11 XpAaHEHUS PAaCTBOPOB
sMecTUMOCTBIO 0,1: 0,25: 0.5 am°.

4.1.19 Tlocyna nmonudTHUAEHOBAs (MONKMNPONMUJIEHOBAsA) Aiad OTOOpa U
xpaHeHus Npo6 BMecTumocThio 0,5 oM’

4.1.20 bans BoggHas MHOromMecTHas ao00ro Tdna.

4.1.21 Dnexrporummtka, [ OCT 14919-83 ¢ 3akpbiTOR civMpanbio U pe-
r'yJIMPYEMOH MOLIIHOCTBIO Harpesa.

4.1.22 X0noAUJIbHUK ObITOBOM

[lpumeuvanue - JlonmyckaeTcs UCHOJIL30OBAHUE APYTHUX THUINOB CPEICTB H3MeE-
PEHUM, MOCYIbl U BCNOMOraTeJIbHOro O0OPYIOBAHHA, B TOM YHCIE€ UMIOPTHLIX, C
XapaKTEPUCTHKAMH HE XYXKE, UEM Y NPUBEAEHHBIX B 4.1.
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4.2 PeakTHBBI H MATEPHAJIbI

[TIpy BBIMOIHEHUH HM3MEPEHHH MPUMEHSIOT CIEAYIOLIME PEaKTHBbI U
MAaTEPHAIIBI:

4.2.1 Kanuii MapraHueBoKHCblA (nepmanraHat kanus) nmo I'OCT
20490-75, x.u. (npu orcyrctBuu ['CO).

4.2.2 Kucnora cepnas no I'OCT 4204-77, x.u.

4.2.3 Kucnora azotHas no I'OCT 11125-84, o.c.u.

4.2.4 I'mppokcunamuua ruapoxiopua no I'OCT 5456-79, y.7.a.

4.2.5 ®opmanuH TexHudeckut no 'OCT 1625-89.

4.2.6 AMMHaK BOAHbIN, KOHUEeHTpUpoBaHHbIH 1o 'OCT 3760-79, x.u.

4.2.7 Conb nunHatpueBas dTuneHauaMuH -N,N,N,N-teTpayKkcyCHOMH
KUCJIOTHI 2-BoaHad (TpuJioH b) mo I'OCT 10652-73, u.n.a.

4.2.8 Harpuii ceprucrokucneiii (cyibdput Hatpus) no I'OCT 195-77,

q.4.4
4.2.9 AMMOHMH HaacepHOKHCHBIA (nepcynbdar aMmmonus) no N'OCT

20478-75, u.x.a.
4.2.10 @unbTpbl MeMOpaHHbIe "Brnagunop MOAC-OC-2", 0,45 MKM,
TY 6-55-221-1-29-89 unu npyroro tuvmna, paBHOLEHHBIE MO XapaKTCpH-

CTUKaM.
4.2.11 Ounerpbl OyMaxKHble 00€330JICHHBIe «Oenas nedra», TY 6-09-

1678-86.
4.2.12 YuuBepcanbHag HHAUKaTtopHast Oymara, TY 6-09-1181-76.
4.2.13 Bopa auctunnupoBadHas o ' OCT 6709-72.
4.2.14 Boga OUIUCTHILNIHpOBAHHAS.

[IpuMeuyanue - Jlonmyckaercd HUCIONb30BaHHE PEAKTUBOB, H3TOTOBJIEHHBIX
MO APYroil HOPMaTUBHO-TEXHUUYECKOW NOKYMEHTALlMH, B TOM YHCJIE€ HMIIOPTHbBIX, €
KBIM(PHUKALMEH HE HUXKE YKa3aHHOM B 4.2.

S MeToa H3mMepeHH i

BeinojiHeHHEe U3MEPEHHH MACCOBOHM KOHLICHTpALMM MaprasHua OCHO-
BaHO Ha B3aMMOJICHCTBMM MapraHua BCEX CTENEHEH OKHUCIeHHUsA ¢ op-
MaJibJoOKCHUMOM B 1enoyHor cpeae (pH 10-13) ¢ oOpazoBanueM kKoMIjieK-
ca Mn(Il), koTopeiii OBICTPO NPHOOPETACT KpacHO-KOPHYHEBLIH LBET
BeiieactBue okuciaeHus Mn(ll) no Mn(IIl) kucnopoaom Bozayxa. Okpacka
Pa3BUBACTCS B TEUEHUE HECKOJBKHUX MUHYT U YCTOHMYHUBA JJIUTEIbHOE BpE-
Ms (0ojiee 10 yac). MakCUMyM ONMTHYECKOM MJIOTHOCTH 00pa3yromerocs
KOMIIEKCA B CIEKTPE MNOrAOIUECHU Hal/rogaeTca MpUH AJMHE BOJIHBI

S
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455 M. Ind nepeBoaa BCEX COCOWHEHUMM MapraHila B paCTBOPEHHOE CO-
CTOSIHHE U pa3pyLUCHUSI KOMILJIEKCOB Mapradiia ¢ OpraHU4eCKUMU U HEOP-
FrAaHUYECKUMHU JIMTAHOAMM HCIOJIB3YIOT MPEABaAPUTENbHYKO TEPMHUYECKYIO
00paboOTKy MpoOHI.

[1pu ananuze npoObl, OTGUILTPOBAHHOK Yepe’ MEMOpPAHHBIH (PUIIBTP,
BBITOTHAIOT M3MEPEHUS MACCOBOM KOHLIEHTpPAlLIMH PAacTBOPEHHOrO Map-
raHua. MaccoByr0 KOHLEHTPALMIO BaJlOBOrO MapraHua (CyMMbl pacTBO-
PEHHbIX U B3BELICHHBLIX (OPM) U3MEPSIOT, aHANTU3UPYS TIIATEIBHO MEpPE-
MELIAHHYIO He(PUIBTPOBAHHYIO NPOOY.

6 TpeGoBanus 6e30MacHOCTH, OXPAHBI OKPY KAIOIIKEH cpebl

6.1 Ilpu BHIMOMHEHUN UZMEPEHUH MAcCOBOH KOHLICHTpALUW MapraH-
na B npobax MNpUPOJAHBIX U OYUILEHHBIX CTOUHBIX BOJ COOIIOAAIOT TpE-
OoBaHHMs 0€30MaCHOCTH, YCTAHOBJIEHHBIC B HALIMOHAJBHBIX CTaHgapTax W
COOTBETCTBYIOILMUX HOPMATUBHBIX JOKYMEHTAX.

6.2 Ilo crenenu BO3nEeHCTBUA HA OpraHUM3M BpEJHbIC BEILIECTBA, MC-
[10JIb3YEMbIE TIPHA BBINOJHEHUHU HU3MEPEHMH, OTHOCITCS KO 2, 3 Kjaccam
onacHocTH 1o ['OCT 12.1.007.

6.3 CoaepkaHue HCNOJIb3YEMbBIX BPEIHBIX BEUIECTB B BO3qyxe pado-
4yed 30HbI HE JIODKHO NPEBBILIATH YCTAHOBJECHHBIX MPEAC/IbHO AOMYCTH-
MbIX KOHUeHTpauuil B coorBeTcTBUU ¢ [ OCT 12.1.005.

6.4 OcobbiX TpeOOBaHHUIA 110 IKOJOTMUYECKON 0€30MacHOCTH HEe Npeab-

ABJIACTCA.

7 TpeOoBanus Kk KBaIRPHUKAIHH ONlePaTOPOB

K BbIMOMHEHUIO H3MEpeHHH M 0O6paboTke UX pel’yabTaTOB AOMYCKa-
JOTCA JIMLIA CO CPEAHUM MPOPECCUOHANbHbIM 00pa30BaHHEM, HMEIOLLHE
cTaxk paboThl B 1ab0OpaTopvu HE MEHEE roJa, OCBOUBIIHE METOHUKY.

8 Yci10BHS BBINIOJTHEHHS H3MEPEeHH H

[1py BBINMOJHEHUM U3BMEPEHUHA B 1a0OpaTOPHU NOJIKHBI OBITH COOJTHO-

NICHBI CASYIOILHUE YCIOBUA:
- TeMIIepaTypa Bo3ayxa (22+5) °C ;
- atMocgepHoe aasaecHue 84.0-106,7 klla (630-800) mm pr. cT.);
- BJJAXXHOCTh BO3ayxa He Oosiee 80 % nipu 235 °C
- HanpskeHne B cetu  (220+10) B;
- yacToTa nepeMeHHoro toka (S0x1) ['w.
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9 OT00p ¥ XpanHeHHe pPod

Ot160p npod npoussoasat B coorsercTeum ¢ 'OCT 17.1.5.05 u TOCT
P 51592. O6opynoBaHue i ortGopa npod NOKHO COOTBETCTBOBATH
['OCT 17.1.5.04 u T'OCT P 51592.

JLis onpeneneHns pacTBOPEHHBIX (PopM MapraHia npody Kak MOXHO
ObICTpee nocye oTdopa (He no3xe 2 4) PUABTPYIOT uepe3 MEMOpaHHBIN
dunetp 0,45 MKM, OHYHILIECHHBIA KuMa4eHUeM B TedeHUe 10 muH B | %-
HOM pacTBOpE a30THOHW KHCJIOTHI, @ 3aTEM B JHUCTUIIMPOBAHHOW BOJE.
[lepBble nopuuu ¢unpTpata orOpachiBaloT. IIpody KOHCEPBUPYIOT KOH-
EHTPUPOBAHHON a30THOH KHcJIOTOH 10 pH<2 M3 pacuera 1 cM® KHMC/IOTBI
Ha 0,5 IM> BOJIBI (ECH 3TOro0 HEAOCTATOYHO, AOOABNAIOT €lle KHUCIOTHI).
Jliis onpenesieHusi CYMMapHOT'O COAEpXKaHUs B BOJE Bcex (pOpM MapraHua
(BJIOBOIO MapraHiia) KOHCEPBUPYIOT a30THOM KUCIOTON a0 pH <2 He-
¢UABTPOBAHHYIO NMPOOY. 3aKOHCEPBUPOBAHHYIO MPo0Yy XpaHAT 0 aHA/IM3a
B MOJIMAITHICHOBOW (NMONMNpOIiniIeHoBon) nocyae He 6onee 1 mec. OObEM

oT6HpaeMoii mpoosl 0,5 aAM”.
10 IToaroroBka K BbINOJHEHHI0 H3MEPEHMU I

10.1 IlpuroroBjieHHE PACTBOPOB K PEaKTHBOB

10.1.1 PacTBOp popManipaOKCHMa

PacteopsiroT 20 I rMApOXJIOpHIa TMAPOKCHIaMUHA B 200 cM> AUCTHII-
TUPOBAaHHOM Boasl, A06aBisoT 10 cM® hopMannHa, nepeMeLIHBaoT, [0-
GaBnsioT eme 280 cM® IUCTWUIHPOBAHHON BOIBL. XpPaHAT B IJIOTHO 3a-
KPBITON CKJISHKE B XOJOAUILHUKE He Oosee | mec.

10.1.2 PacTBOp ruapokcusiiaMuda ruapoxaopuaa, 10 %-Heii

PactBopsror 50 r ruapokcuiamMydHa ruapoxsiaopuaa B 450 CM° JIHC-
TUIUPOBAHHOM BOAbI. PacTBOp XpaHAT B XOJIOAUIBHUKE HE 0oJice 3 Mec.

10.1.3 PacTBOp ammHuaka, 3:1

CmewmBatot 375 cM’ aMMHaKa BOJHOTO ¢ 125 cM’ JHCTUILTHPOBAH-
HOM BOAbI. PACTBOP XPAHAT B MJIOTHO 3aKPBITOW CKJISHKE.

10.1.4 Pacteop Tpuiona B, 0,1 Mons/am’

PactBopsitoT 9,3 r TpunoHa b B 250 ¢M° AMCTHIISIMPOBAHHON BOJBI.

XpaHiaT He Oonee | Mec.
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10.1.5 PacTBOp a30THOM KHCIOTHI 1:1]

K 100 cm’ AUCTUIIIMPOBAHHOMN BOJbI nipuauBaoT 100 cMm’ KOHLEHTPH-
POBAHHOM a30THOW KHUCJIOTHI U MEPEMELLIUBAIOT. XPpaHAT B MJIOTHO 3aKpPbl-
TOH CKJIAHKE.

10.1.6 PactBOp nepcyJibdpara aMmmoHus, 20 %.

PacteopstoT 20 r nepcynbpara aMMOHHUS Npy HarpeBaHuu B 100 cM®
JUCTUUIMPOBAHHOH BOJBI, 3aTEM OXJIAXKAAIOT. XPaHAT B MJIOTHO 3aKPbITOM
CKJISHKE B XOJOAUJIBHHUKE.

10.1.7 PactBOp a30THOM KHUCHOTHL, 1 % (/i1 OYUCTKH MeMOpaHHBIX
$UIbTPOB).

[IpunuBator 7,6 cM® KOHLUEHTPUPOBAHHOI a30THOU KUCIOTHI K S00 ¢M
NUCTHLTMPOBAHHOM BOJBI U MEpPEMELLUBAIOT. PaCTBOp YCTOHYHB.

3

10.2 IlpuroroBJjieHHe rpagyHPOBOYHbBIX PACTBOPOB

10.2.1 I'pagynpoBouHsie pacTtBOpbl rOTOBAT U3 I'CO ¢ MaccoBoOil KOH-
nenTpauueil Mapranua 1,00 Mr/cM’. BCKpBIBAIOT aMIyJly U ee COiepKH-
MO€ MEPEHOCAT B CYXYIO YUCTYIO FpagyUpPOBaHHYIO npoOupky. JUis 1npH-
TOTOBJICHUS TpPagyMpOBOYHOIO pacTBOpa ¢ MAacCOBOM KOHLIEHTpaUMEH
mapradga 00,0500 Mr/cm’ oTouparoT 3,0 CM° pacTBOpa ¢ NMOMOILBI YHCTOH
CYXOH ITHMETKH C OJIHOH OTMETKOH BMECTMMOCTBIO 5 CM> M MEPEHOCST €ro
B MEPHYIO K00y BMeCTUMOCTHIO 100 cM. JloBasmsitor 1,0 cM® KOHLEH-
TPUPOBAHHON A30THOH KHCJIOTBI, JOBOIAT O0BEM B KOJOE 10O METKMU JIMC-
THWJIMPOBAHHOM BOJION U nepeMelunBatroT. PacTBOp XpaHAT B ILUIOTHO 3a-
KpbITOH CKJISIHKE B XOJIOAUJIBHUKE HE Oosiee 3 mec.

10.2.2 JIns npUroToBjieHUs rpalyUpoOBOYHOrO pacTBOpa C MacCOBOM
KoHUeHTpalueit Mapranua 0,0050 Mr/cM® HHMETKOM ¢ OJHOW OTMETKOI]
otOuparot 10,0 cM® TPajlyMpOBOYHOrO PacTBOpa ¢ MacCOBOH KOHUEHTPa-
nuer Mapradua 0,0500 Mr/CM’, MOMELIIOT ero B MEPHYIO KOJIOy BMe-
cTUMocThi0 100 cM’, TOBOAST 10 MeTKH NAUCTUIIMPOBAHHONU BOJOH M
nepeMeliMBatoT. PacTBop XpaHAT He Oonee 3 nHeil.

10.2.3 Ecnu maccoBas koHueHTpauus mapraHdia B ['CO He paBHa TOu-
HO 1,00 MIr/cM’, pacCUMTBIBAlOT MAcCOBYIO KOHLEHTpALMIO MapraHua B
MOJYYEHHBIX TpagyUPOBOYHBIX pPacTBOpaX B COOTBETCTBUH C KOHILIEH-
Tpauuei [ CO.

10.2.4 Tlpn otcyrctBun ['CO aonmycKaeTcsi MCIob30BaTh aTTECTO-
BaHHbLIM pacTBOp MapraHua, MpUIrOTOBJICHHLIK U3 Ti€pMaHraHarta KaJiusl.
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MeToayKa NMPHIOTOBJIEHUS aTTECTOBAHHOIO pacTBOpAa NMPUBEACHA B MPH-
JTOKEHUHU A.

10.3 YcraHoBJsieHHe rpaayupoBOYHOR 3aBHCHMOCTH

JInag ONpUroTOBJIEHUA TPagyHpPOBOYHBIX O0pa3liOB B MEPHBIE KOJIOBI
BMECTHMOCTBIO 50 cM’ MOMELIaloT ¢ MOMOILBIO TPAIYHMPOBAHHON MH-
[IETKA BMECTHMOCTBIO 5 cM’ 0; 0,5; 1,0; 2,.0: 5.0 cM> rpagyupoBOYHOTO
pacTBOpa Maprasia ¢ MacCOBOH KOHLEHTpaLHEH 0,0050 mr/cM® U ¢
MOMOLIBIO FPAAYHPOBAHHON MUMETKH BMeCTUMOCTBIO 2 e 1,0 u 1,5 cm’
rpagyMpoOBOYHOIO pacTBOpa Mapradua ¢ MaccoBoi koHueHTpauuein 0,050
Mr/cm”. B kaxnyio kon6y npubasnsior 0,2 ¢cM® a30THOM KHCIOTHL, JIOBO-
AT 10 METKM AUCTHUIMPOBAHHOM BOJOW M mepeMeuiuBaloT. MaccoBas
KOHLIEHTpauus Maprasiia B MOJYYEHHBIX 00pa3lax COCTaBUT COOTBETCT-
BeHHo 0; 0,050; 0,100; 0,200; 0,500; 1,00; 1,50 mMr/am". PacTBOpEBI MOJIHO-
CTBIO MEPEHOCAT B KOHUYECKHUE UITH TUTOCKOOHHBIE KOJOBI BMECTHMOCTBIO
100 c™’. Jlaiee BBIMONHAIOT  06pabOTKY MONy4eHHBIX 06Pa3loB, B CO-
orBeTcTBUHU C 11.3.1. MU3MepeHuss noBTOpAKOT ABaXabl U s pacyeTa rpa-
AYWUPOBOYHOH 3aBHUCHMOCTHU HCIOJIB3YIOT CpEAHHE 3HAUYEHHUS ONMTHUYECKUX
NJIOTHOCTCH. ONTHYCCKYIO MIIOTHOCTD XOJOCTOIO OMNbITa BBIYHTAIOT U3 OIl-
THYECKOH MJIOTHOCTH pPacTBOPOB, COAEPKALLUX MapraHeu.

[ ' panypOBOUYHBIE 3aBUCUMOCTH ONTHUYECKON IUIOTHOCTH 00pa3LoOB OT
MaCCOBOH KOHLIEHTpaLlMM MapraHiia pacCUUMThLIBAOT METOJAOM HAHUMEHb-

IIWX KBaApaToB.
| panyupoBOUYHBIE 3aBUCUMOCTH YCTAHABJIMBAIOT OAMH pa3 B roj, a

TAKXE TPH 3aMEHE H3MEPUTEILHOTO NpUOOpa.

10.4. KoHTpO/1b CTA0OUIBLHOCTH IPaAyHPOBOYHOM XapaKTEePHCTHKH

10.4.1 KoHTpoiib CTaOUNBHOCTH TPalyHMPOBOYHONH XapaKTEPUCTUKH
NPOBOJAT IMPH MPUTOTOBJICHUY HOBOTO pacTBOpa popMaibaokcuMma. Cpen-
CTBAMHU KOHTPOJIS SIBJISIIOTCA T'PAZyMPOBOUYHBLIE 00paslibl, MCIOJb3YyEMbIE
N8 YCTAHOBJIEHUS TPajyUpOBOUYHOM 3aBUCMMOCTH no 10.3 (He meHee 3
obpa3uoB). ['pagydpoBoyHass XapaKTEPUCTHKA CUMUTAETCd CTaOWIbHOM
[IpY BBIMOJIHEHUH CEAYIOLLMUX YCIOBHUH:

|X_CmISGR (1)
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rae X — pe3yabTarT KOHTPOJbHOIO HW3MEPEHUS] MACCOBOM KOHLEHTPALHUH
MapraHua B rpagydpOBOYHOM 00pa3Le, MI/am;
C,, — NPUMUCAHHOE 3HAYEHME MACCOBOM KOHIIEHTpalMH MapraHua B
rpagyMpoOBOYHOM 06pasLe, MIr/aM’;
Or — 3HAYEHHUE I10Ka3aTelisl BOCIIPOU3BOAUMOCTH I KOHUCHTPALMH
C.., Mr/aM’ (tabnuua 1).

Ecnu ycioBue cTaOUIBHOCTH HE BBITNIOJHACTCS AJIS OJHOIO rpagyupo-
BOYHOro obpasua, HeoOXOAUMO BBIIOJHUTE MOBTOPHOE H3MEPEHHUE ATOrO
obpasua [ MCKIOUEHHUA pe3yJibTaTa, coAepKallero rpyoyro norpei-
HOCTb. [IpY MOBTOPHOM HEBBIMTOJIHEHUM YCIIOBHSA, BBISICHAIOT MMPUYMHBI HE-
CTaOWJIBHOCTH, YCTPAHAIOT UX M MOBTOPSIOT U3MEPEHHUE C UCTIOJIBb30BAHHU-
eM JIpyrux o0pasuoB, MpeayCMOTPEHHBIX METOAUKONH. ECin rpagynpoBou-
Hasi XapaKTE€pUCTUKA BHOBb HE OYIET yAOBJIETBOPATH YC/0BHIO (1), ycTa-
HaB/IMBAKOT HOBYIO I'pajyUPOBOUYHYH 3aBUCHMOCTb.

10.4.2 ITpu BbIOJHEHUH YCIOBUS (1) YUHUTHIBAIOT 3HAK PA3HOCTH Me-
XY U3MEPEHHLIMHU U MPUINTUCAHHBIMA 3HAUCHUSIMH MAacCOBOHU KOHLIEHTpa-
LMY MapraHua B oOpa3uax. JTa pasHOCTh AO/DKHA UMETh KakK MOJI0XKM-
TE€JBbHOE, TAK U OTPULATEIILHOE 3HAYEHUE, €CJIM K€ BCE 3HAYCHUSA UMEIOT
OJMH 3HaK, 3TO rOBOPHUT O HAATUUYHUH CUCTEMATHUYECKOIO OTKJIOHEHMs. B Ta-
KOM ciydae TpeOyeTcd YCTAaHOBHUTh HOBYIO TpPagyUPOBOYHYIO 3aBHUCH-
MOCTE.

11 Bpino/iHeHHE H3MEPEHHH

11.1 IIpeaBaputebHbIC HCIILITAHUSA

OO6bEM ANMKBOTBHI AHATU3UPYEMOH MpoObl BEIOUPAIOT B 3aBUCUMOCTH
OT KOHLEHTpaUuMHU mapraHua B Boje. Ilpu aHanmusze npoO ¢ HEUM3BECTHBLIM
YPOBHEM KOHLICHTpAUUH CIEAYET MPOBECTU NPECABAPUTEIILHBIE HCIbITA-
Husi. JInst 3TOro oT6MpatoT 25 cM° 3aKOHCEPBUPOBAHHON MNPOOHI aHATH3H-
pPYEMOM BOJAbl B KOHHYECKYIO UJIM MJIIOCKOAOHHYKO KOJIOY BMECTUMOCTBIO
100 cm’, npunuBatoT 2,5 cM’ pacTBopa GopMaibAOKCHMa, EPEMELLIHBAIOT,
cpasy ke 100aBasoT 2,5 cM’ pacTBOpa aMMHaKa, BHOBb SHEPTMYHO Nepe-
MELLHMBAIOT U OCTABIAIOT Ha 5 MMH. 3aTeM NMpUIMBAIOT 2,5 cM’ pacTBOpa
tpusiona b, 2,5 cM> pacTBOpa ruapOXJIOpHAA TMAPOKCUIAMHMHA M XOpOLIO
[epeMELLUBAIOT.

10
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[Ipy aHann3e HEPUIBTPOBAHHOM TPOOBI €€ MPEABAPUTEIBLHO (PUIILT-
PYIOT uepes 6yMaxHbIH QUABTp «benast NeHTa», MPOMbIThiit 20-25 cm” 1%-
HOI'O pacTBOpa a30THOH KUCJIOTHI.

OHOBPEMEHHO BBIMOJHAIOT XOJIOCTOM OMBIT, HCHONB3YS 25 cM> [IHC-
TUJUTMPOBAHHOM BOJBI.

Ecian ananu3upyeMas mnpoba BOABI 3aMETHO OKpallleHa, A8 Y4Ye€Ta
COOCTBEHHOH OKpAaCKH MpoObl XOJ0CTON OMNBIT BBIMOJHAKOT C 3TOH KE BO-
O, HO BMECTO pacTBopa GopMaibAoKcuMa J00aBIAOT 2,5 ¢cM” AUCTHUII-
JIAPOBAaHHOU BOJBbI.

Yepesz 30 MUH U3MEPAIOT ONTHUYECKYIO IUIOTHOCTH OKpPAIIIEHHBIX pac-
TBOPOB OTHOCHTEJILHO AUCTUIIJIMPOBAHHOM BOIBI Ha CHEKTPOPOTOMETPE
Uan poToMeTpe ¢ HENpPEPBIBHOM pa3BEPTKOM CIIEKTpA MPU AJIUHE BOJIHBI
455 um (Ha doTomeTpe, CHAOXKEHHOM CBeTOPUIbTpaMU - NpuH 440 HM) B
KIOBETE C TOJILIMHOH MOrNoLIAIOLIEro ¢JIog 5 ¢M. ONTHYECKYIO MJIOTHOCTD
XO0JIOCTOrO OIbITA BBIYUTAKOT U3 ONTHYECKOM IJIOTHOCTU MpoOkI. I1o rpa-
OYUPOBOYHOH 3aBUCHUMOCTH HaXOIAT OPUEHTUPOBOUHYHO KOHLICHTPALUIO
MapraHiia B aHaJIM3UpyeMon npode BOJbI.

11.2 BbinoJHeHHe H3MEPEHHH € NpeABAPHTEJNbHbLIM KOHUEHTPM-
poBaHHEM NPOOLI

11.2.1 Ecan MaccoBas KOHLIEHTpaLUs MapraHia B rnpode BOAbI CO-
crtasiseT (0,10 MI/OM° WM MeHee, IS BBIMOJTHEHUS U3MEPEHHUH LIWJIUH]I-
paMH BMECTHUMOCTBIO 250 cM’ OTOMpalOT [BE AIHKBOTHl 3aKOHCEPBHPO-
BaHHOM Boapl 06beMoM 200-250 cm’. TlomelaloT BO4Y B BbINAPUTEIbHbBIE
YalllK¥ B OJMH-ABa NMPUEMA M yNapyuBalOT Ha BOASHOK OaHE WM 3JIEKTPO-
MIMTKE 10 o6bema npumepHo 30 cM”. [Ipu ynapuBaHHH Ha 3IEKTPOTUTHTKE
npoOa HE NO/HKHA KHMIETh BO M30eXaHUe pas3OpeizruBaHud. Jlanee nocry-
naioT corjacHo 11.2.2 -11.2.3 B 3aBUCUMOCTU OT BUJA AHATU3UPYEMOH
MpoOBl.

11.2.2 Eciu aHaIU3UpYIOT QUJIBTPOBAHHYIO HEOKPALIEHHYKO BOAY, .
YalllKy OXJIAXJAlT W YHNApPEHHYK Npo0y KONUYECTBEHHO MEPEHOCAT B
MepHbIe KOGl BMECTUMOCTBIO 50 CM°, JBa)KIbl OMOJACKUBAs YaIUKY He-
GOMBLIAM KOJIMYECTBOM OMAMCTHIMPOBAHHOI BOABI (1O 4-5 ¢M’), AOBOASAT
COAEPKUMOE KOJIObI 1O METKU OUIUCTUNJIMPOBAHHOKW BOAOH U MEPEMELLIM-
BalOT.

11
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[IosydeHHBIE pacTBOPLI MEPEHOCAT B KOHUYECKHE UITH MJIOCKOIOHHBIE
K0J0bI BMecTUMOCTBIO 100 cM’, MpUIHBaIOT 5 cM® pacTBOpa GopMaisIOK-
CHMa, MEepEMELINBAIOT, cpa3y ke N00aBisfIOT 5 ¢M’ pacTBOpa aMMMaka,
BHOBb JHEPIrd4YHO MEPEMELIMBAIOT U OCTABJIAKOT HA 5 MHUH. 3aT€EM MPHIIH-
BAIOT S CM° pacTBopa TpuioHa b, 5 cm’ pacTBOpa THAPOXJIOPUIA THIAPO-
KCHUJIAMUHA U BHOBb XOPOLIO NEPEMELLIMBAIOT.

Yepes 30 MHUH U3MEPAIOT ONTHUYECKYIO MJIOTHOCTH TMOJYYEHHBIX pac-
TBOPOB OTHOCHTENBHO JAUCTUUIMPOBAHHOM BOJBI Ha CHEKTPOPOTOMETPE
UM QOTOMETPE C HEMNPEPBIBHON pa3BEpPTKOH CNEKTpa NPU AJIMHE BOJIHBI
455 um (Ha poToMeTpe, CHADKEHHOM CBETOPHUIbTPAMH - npu 440 HM) B
KIOBETE C TOJILLUHOM MOTJIOLIAKOILETO CJIOA 5 CM.

OAHOBPEMEHHO ¢ NpodaMu BBIMOJIHAKT XOIOCTOW ONBIT, UCIONAb3YA
200 cm’ OMAMCTUNIMPOBAHHOM BOJIbl, K KOTOpOH aobasyieHo 0,4 CM® KOH-
LHEHTPUPOBAHHON Aa30THOM KUCHOTBHL. (CpeaHee 3HAYECHHUE ONTHUYECKOM
[IOTHOCTH XOJIOCTOrO OMNbITa BBIYMTAKOT U3 ONTHYECKOH MJOTHOCTH aHa-
JTMA3UPYEMBIX MpOO.

11.2.3 [lpn ananuse oxpamieHHbIX, JHOO HEePWILTPOBAHHBIX MPOO
yIIapEHHYK MMpOo0Yy M3 YalIKU MMEPEHOCAT B KOHHMUYECKHE TEPMOCTOHMKHE
KonObl BMecTUMOcTbio 100 cM®, OBa-TpU pasa OMOJACKUBAs YaLIKy He-
GOMBIIMM KOJMYECTBOM OUAUCTWIMPOBAHHOH Boabl (1o 4-5 cm’). [Tpunu-
BalOT B KOOI 0,5 cM° pacTBOpa nepcynspara aMMOHUSL U KUIISTAT HA
ICKTPOIJINTKE B TeueHHE 30 MUH, OTCUUTLIBAsA BpEMSA ¢ MOMEHTA 3aKHIa-
Hus. Ecau aHanusupyeMas npo0da nocjie ynapuBaHUs UMEET HHTEHCUBHYIO
OKpacKy, 00beM nepeyib(gata aMMOHMSA CEAYET YBEMTHUMTL [0 | CM".

[To OKOHYAHHUM KUMSIYEHHUS B €lle ropsuue Kojaobl H00aBisioT 1 cm
pacTBOpa TUAPOKCUIAMUHA, MEPEMELIUBAIOT U oXJlaxaarT. Kosuyecr-
BEHHO MEPEHOCHT MOJYUYEHHBIH pacTBOpP B MEPHBIC KOJIObI BMECTUMOCTBIO
50 cM’, IBaX bl OMOJACKMBAA KOHHUYECKYIO KONOY HEGONBIIMM KOIHYECT-
BOM OWIMCTHIMPOBAaHHOM BoAb (MO 4-5 cm?). [Ipu ananuze HeduUIbLTPO-
BaHHBLIX MPOO INMpHU MEPEHOCE B MEPHYIO KOJIOY UX (PUILTPYIOT depe3 Oy-
MaXKHbId QUIBTp «Oenas JieHTa», NpeaBapUTebHO NMPOMBIThIH 1 %-HbIM
pPacTBOPOM a30THOM KUCIOTHI. [locne oTduabTpoBLIBaHUS BCEH MPOObI U
BOJbI MOCJIE€ OMOJACKUBAHUA KOHHUYECKON KOJIOBI, PUIBTP JOMOJHUTENILHO
IPOMBIBAIOT OMAMUCTUIIMPOBAHHONW BOJOM.

CoaepKUMO€E€ MEPHBIX KOJIO N0BOAAT A0 METKH OMAMCTHIIIHPOBAH-
HOW BOJOHU, TEPEMEIIMBAIOT U JaAJie€ BLITOIHAIOT HU3MEPEHUA COrJIaCHO

11.2.2.
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11.2.4 Ecay nociie BpinonHeHus npoueayp no 11.2.1-11.2.3 npoba B
MEPHOI KOJI0€ OCTAHETCS OKpall€HHOM, THOO NOABUTCA OnajieCUEHUHS, He
ycTpaHseMas (PUIbTPOBAaHHMEM, U3 MEpPHO# KOJIOBI cllieayeT oToOparh INH-
neTkoi 25 cM’ pacTBOpa M jJanee BBINOJHHUTE u3MepeHus coraacHo 11.1.
OcTtaBuidecs B konbe 25 cM’ pacTBOpa HCMOJB3YIOT IS BBITIOMHEHHS XO-
JOCTOrO OIBITA, YUUTHIBAIOLIETO OKPACKY HJIM ONMAJICCLCHLHIO TPOOBI.

11.3 BoimosiHeHue u3MepeHHd 0€3 KOHIIEHTPHPOBAHHUSA NPOODLI

11.3.1 B ToM ciydae, ecind MaccoBas KOHLIEHTpalLlMa MapraHua rfpe-
BeiaeT 0,10 Mr/aM° , JUTS BBIIONHEHHUS U3MEPEHHUI OTOUPAIOT ABAXIBI IO
50 cM’ aHanu3upyeMoii BoAbl. [IpH BBHIMONHEHUH H3MEPEHHA MacCOBOIA
KOHLICHTPALMH PaCTBOPEHHOr0 MapraHiia B HEOKpallleHHbIX BOAaX, aJIMK-
BOThbI NpOOBI MOMELIAIOT B KOHWYECKHE HJIM TVIOCKOAOHHBIE KOJIOBI, MpHU-
TUBAIOT B KAXKIYIO KOOy 5 cM’ pacTBopa hopManbIoKCHMa, NepeMeLiy-
BAIOT, Cpa3y ke Jo6aBJfAT 5 ¢cM’ pacTBOpa aMMMaKa, BHOBb 3HEPrMYHO
lepEMELLUBAIOT U OCTABSIIOT HA 5 MMH. 3aTeM MPUIMBAIOT 5 ¢cM> pacTBO-
pa TpuwioHa b, 5 cM’ pacTBOpa rMApPOXJIOpH/a TMAPOKCHIAMMHA U BHOBb
XOpOILO MEPEMELIUBAIOT.

Yepes 30 MUH U3MEPSIOT ONTHUYECKYIO MJIOTHOCTH TOJIYYEHHBIX pac-
TBOPOB OTHOCHUTEJIbHO AUCTUIIJIMPOBAHHON BOJIbI HA CIEKTPOPOTOMETPE
UIH (POTOMETPE C HEMPEPBLIBHOM PA3BEPTKON CIIEKTPaA IPH JJIHMHE BOJIHBI
455 um (Ha poromeTpe, CHaAOKEHHOM cBeToduabTpaMH - npH 440 HM) B
KIOBETE ¢ TOJILMHON NOTIOMA0MIEro Closg 3 CM.

11.3.2 I'lpu aHanu3e OKpalll€HHBIX HIM HEPHJILTPOBAHHBIX NMPOO BOAbLI
aTMKBOTY 50 cM’ MOMELAIOT B KOHUYECKHE TEPMOCTOHKHE KOJNOBI BMe-
ctumocThio 100 em”, gobaeasoT 0,5 cM® pacTRopa nepcynbdhara aMMOHUS
U KUNATAT NpoObl HA 3NEKTPOIUIMTKE B TedeHHE 30 MHH ¢ MOMEHTA 3aKH-
[MaHWs, HE JONYyCcKasg OYPHOIro KMIEHHUsS U pa3OpeizruBanud. [1o okoHyaHUH
KUNAYEHHUS B elle ropayne Konbsl 100aBasioT | M pacTBOpa MMAPOKCH-
JlJaMHHA, TIEPEMELIMBAIOT U OXJIAXAAK0T. KOJIMUECTBEHHO NEPEHOCAT MOJY-
YEeHHbIH PACTBOP B MEPHbIE KOJNObl BMECTUMOCTBIO 50 cM’, GUIBTPYs €ro
yepe3 OyMaxKHblii QUIBTp «O€jas JIEHTa», NPEABAPUTEIBHO NPOMBITHIA
1 %-Ham pacTBOpPOM a30THOW KHUCJIOTHI. JIBaXkabl ONOJIACKMBAKOT KOHUYE-
CKYIO K00y HeOONbIIUM KOJMYECTBOM OHJAUCTUIIMPOBAHHON BOJIBI
(no 4-5 cm”). Mocne oTHALTPOBLIBAHUS BCEH MPoOBI U BOAbI MOCIIE ONO-
JIACKMBAaHUA KOHHYECKON KOJIObI, (UIBTP AOMOJHHUTEJLHO HPOMBIBAIOT

OUIMCTHIITMPOBAHHON BOIOM.
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Copaep>kuMoe MEPHbBIX KOO NOBOAAT 10 METKH OMIUCTUIIIMPOBAHHOM
BOJOMH, NEpEMELLIUBAIOT U JaJIEE BHINIOJIHAIOT U3MEpeHUs corylacHo 11.3.1.

11.3.3. OgHOBpEMEHHO ¢ NPOOAMHU BBIMOJHAIOT XOJ0CTONW OMBIT B CO-
orBercTBUM ¢ 11.3.1 unu 11.3.2, ucnons3ys 50 cM® JUCTHIIMPOBAHHOI
BOoAOK. CpeqHee 3HAYEHHE ONTHUYECKOM MIOTHOCTH XOJ0CTOro OMbITa Bbl-
YUTAKOT U3 ONTHUYECKOM MIOTHOCTH aHAIM3UPYEMBIX NMPODO.

11.3.4 Ecan ontrH4yeckas mjIOTHOCTbL MPOObI C BBIYETOM XOJIOCTOrO
OMNbITA BBILLE ONMTUUYECKOH MJIOTHOCTH, COOTBETCTBYIOLLEH IOCIEAHEN TOU-
K€ rpagyupOBOUYHOM 3aBUCHMOCTH, NOBTOPSAIOT onpeaeneHue no m.11.3.1
Ui 11.3.2, uCcriosb3yss MEHbUIYIO aJIMKBOTY aHAJIM3MPYEMOM BO/IBI, pas-
O0aBjieHHYIO 10 50 cM® JUCTU/ITMPOBAHHOK BOJOM. Pa3DaBieHue cieayer
MPOBOAWTE TAKUM 00pa3zoM, 4TOObI MACCOBAasi KOHLEHTpaLUs MapraHioa B
pas6aBieHHOI Npobe 6blaa He MeHee 0,5 Mmr/am’.

11.4 Memawmue BJIHSHHS H HX YCTPAHECHHE

11.4.1 BeINOJIHEHUIO U3MEPEHUN MACCOBOH KOHLUEHTpPALUKW Mapradia
MEIIAET MPUCYTCTBUE CUJIBHBIX OKUCIIUTEIEH, B3BELIEHHBIX, OKpalllEHHbIX
BEILECTB, KAJIbLIMA U MarHus npH coaepxaHuu 6onee 300 mr/am’, opro-
dbocdhaToB NMpH KOHLEHTpaLMK Gonee 2 Mr/aM° B nepecuere Ha docdop, a
TaKKe KOGaIbTa cBbilue | MI/aM> H HHKEA - CBBILIE 2 MI/aM’ (4TO Maso-
BEPOATHO 1151 IPUPOAHBIX M OYULLUEHHBIX CTOYHBIX BOJ).

Memarwlilee BIAMSHHE OKHUCIUTENEH, opTOodoc(PaToB, B3BCIUICHHBLIX H
OKpallIEHHBIX BELIECTB, METAJUIOB NMPAKTHYECKH MOJHOCTBIO YCTpaHAETCS
MPU BBINMOJIHEHUH OIEpalldi, MPEeaAYCMOTPEHHBIX METOAUKON (KUMISTUEHHE
npoObl ¢ nepcylibdaroM B KUCIOHK cpene, no0aBieHUe U30bITKa THAPOKCH-
NaMHuHa, popMalibJOKCUMa, TpUIOHA b).

11.4. HauOonee cuibHOE MELUIAIOIICE BJUMAHUE OKA3bIBAET XKEJEe3o,
B3aUMOACUCTBYIONIEE ¢ DOPMAJIBAOKCHMOM AHAJIOTMYHO MapraHiuy ¢ o0-
pa3oBaHUMEM (PHOJIETOBOrO KOMIIJIEKCA. Y MCHBLUACT MELLAIOIIEe BIIUSHHE
xesesa nobapieHue ruJpoKcuiaMuHa U TpuiaoHa b. Ilpy MaccoBOi KOH-
LICHTPALMK >KeJjie3a, NMPEBBIAKLIECH MAaCCOBYIO KOHLIEHTPAIUKD MapraHua
B 6,0 paz u 0oJice, ero MELIAOIIEE BIIMAHUE CIEAYET YYUTHIBATH C ITOMO-
[BIO MOMPaBOYHOro KoddpurpeHTa (cm.12.3).
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12 BoiunciieHHe H 0(pOpPMJICHHE Pe3yJ1bTATOB H3MEPEeHHH

12.1 MaccoByr KOHLIEHTPALMIO Mapranua B mpobax Boabl X, Mr/am,
pacCYMUTHIBAIOT 110 PopMyie

X350
X =~ (2)
rae X, — MaccoBasd KOHLEHTpaUHsA MapraHua, HauAeHHas Mo rpagymupo-
BOYHOM 3aBUCUMOCTH, MI/IM>:

V — 00beM aTuKBOTHI IPoObl, OTOOPAHHBII I aHAIU3a, CM”.

12.2 MaccoByro KOHLEHTpallMKO B3BEIUEHHBLIX (OpM Maprasia pac-
CUMTBHIBAXOT [0 PA3HOCTH MEXJAYy MAaCCOBOH KOHUECHTpaLMEW MapraHua

pPacCTBOPECHHOI'O K MapraHua BajoBOro.
12.3 Ecau MaccoBasi KOHLEHTpaUMS XKeJIe3a B 1poOe BOAbI NPEBLIIAECT

MaCCOBYKO KOHLEHTpALHKIO Mapraiia, HauAeHHYIO Mo rpalyHpOBOYHOH 3a-
BUCHUMOCTH, B 6 pa3 u 0oJiee, MONYUYCHHBIN PE3yJIbTaT CIECAYET pa3Ac/IuTh
Ha MOIPaBOYHBIN KO3(PPULIMEHT 7

~ X--50
X _ V Z » (3)
[TonpaBouHbid KO3PDUUHEHT PACCUUTHLIBAIOT NO Gopmye
/ \
Z=1+(0.0075-2x _0,04 (4)
~.\ Ar )

rae X, - MaccoBasi KOHUEHTpaLMA Xkene3a B GOoToOMETpUpyeMoi npoode (¢
YUETOM yTNapvBaHus Uiy pazdaBieHUs UCXOAHOW Npolbi, eciu
TaKOBOE MPOBOJUIOCE), MI/AM".

12.4 Pe3ynbTaT H3MEpPEHHI MacCOBO KOHLICHTpaLlUM MapraHiia B J0-
KYMEHTax, MNpeayCMaTpUBaIOIUX €ro HUCMOJb30BAHHUE, TPEACTABJSIOT B

BH/IC.

X +A, mr/am” (P =0,95), (5)

rae X - cpeaHee apuPMETUUYECKOE 3HAUEHUE ABYX PE3YJIbTaTOB, PA3HOCTH
MEXKAY KOTOpPbIMU HE MpPEBBILIACT IMpElea MOBTOPAEMOCTH Iy
(2,77-c,). Ilpy npesbllleHUU nNpencia NOBTOPAEMOCTH CIEAYET
MOCTynaTh B COOTBETCTBUM C 13.2.
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+A - rpaHHlIbl XapaKTEPUCTUKHU TMOTPEIIHOCTH PE3YIHLTaTOB H3MEPEHU
NI JaHHOH MacCOBOH KOHLEHTpauuu MapraHua (radauua 1).

HucneHnole 3HaYE€HUS pe3yabTaTa H3IMEPEHUS JOJDKHBI OKAHYM-
BaTbCA UUQPON TOro XK€ paspsgna, 4YTO U 3HAYECHHUS XapaKTEPUCTHUKU MO-
rPEUIHOCTH; MOCJAEAHHE HE JO/KHBI COAepxaTh Oosiee IBYX 3HAYallMX

LHGP.
12.5 JlonycTHUMO NMPEACTaBAATb Pe3yAbTaT B BU/JIE:

XA, P=0,95, npu ycnoBun A <A, (6)

rae A, — rpaHulbl XapaKTEPUCTHKU MOIPEIIHOCTH PE3yJIbTATOB U3MEPE-
HUM, YCTAHOBJIEHHbBIE MPU peaNu3aluy METOAUKHU B J1abopaTo-
puy U o0ecreyruBaeMble KOHTPOJIEM CTAOMJILHOCTH PE3YJIbTa-
TOB U3MEPECHHN.

12.6 Pe3ynbTaThl U3MEPEHHA OGOPMIISIIOT MPOTOKOJIOM HJIH 3aITUCHIO
B XKypHaje, no ¢popMmaM, [pUBEICHHBIM B PykoBoACTBE No KavyecTBY Jiabo-
paTOpHH.

13 KonTposab kayecTBa pe3yibTaTOB y3MepEeHHIl IPH peaTn3aliu
METOAHKH B J1aDOpPATOpPHH

13.1 O0mue noJ1I0KEeHU

13.1.1 KoHTpoJsib KauecTBa pe3yJbTaTOB U3MEPEHHI NPH peanu3aluu
METOAUKH B J1a0OpaTOpHU NPENYCMATPHUBAECT:

- OflepaTUBHbIH KOHTPOJIb HCHOJHHUTEAEM MPOLEAYPbl BbITOTHEHUA
HU3MEpPECHUI (Ha OCHOBE OLICHKH IMOBTOPSAEMOCTH, MOrPEIIHOCTH MPH pea-
JTU3AaLHAH OTJEJIbHO B3SITOH KOHTPOJIBHON NPOLIEAYPHI);

- KOHTPOJIb CTaOUJIBHOCTH PE3YJIbTATOB H3MEpeHHH (HAa OCHOBE KOH-
TPOJs CTaOMJIBHOCTH CPEAHEKBAAPATUYECKOrO OTKJIOHEHUSA TMOBTOPIEMO-
CTH, IOFPELLIHOCTH).

13.1.2 [1TepOIUYHOCTE ONEPATUBHOINO KOHTPOJIA M IMPOLEAYPhbl KOH-
TPOasl CTaOMJIBHOCTU PE3YJIbTATOB BBINOIHEHUS U3MEPEHUH periaMeHTH-
PYIOT B PyKOBOACTBE MO KayecTBY JIaDOPATOPHH.

16



P/l 52.24.467-2008

13.2 AITOPHTM ONEPATHBHOIO KOHTPOJIS NIOBTOPSEMOCTH

13.2.1 KoHTpO/ib MOBTOPAEMOCTH OCYIUECTBSAIOT IS KaXJI0ro U3 pe-
3yJIbTATOB U3MEPCHUH, TNOJYUYEHHBIX B COOTBETCTBUM C METOAMKOMR. [lnd
3TOro 0TOOpaHHy NpoOy BOAbI AEAST HA JBE YaCTH, U BbITOJHIIOT U3ME-
PDEHUA B COOTBETCTBUM C pa3jaeiioM 11.

13.2.2 Pe3ynbTaT KOHTPOJBHON NMpoUeaypsl Iy, MI/AM’, paccUHTHI-
BalOT MO (popMyIie

FK=|X1—X2|, (7)

rae X;, X, — pe3yJbTaTbl UBMEPEHUH MACCOBOW KOHLEHTpAUWH MapraHua B
npo6e BOAbL, MI/IM".

13.2.3 [Ipenes NOBTOPSEMOCTH I, MI/AM’, PACCYUTHIBAIOT MO (HOPMY-
ne

r.= 2,77 o, (8)

rge o, - IMoKasarelib NOBTOPAEMOCTH, MF/}.IM3 (tabamua 1).

13.2.4 Pe3ynbTaT KOHTPOJBHOM MPOLEAYPHI JO/DKEH YIOBJIETBOPATH
YCJIOBHUIO

r. <r, (9)

13.2.5 [lpu HecoOmoacHUU YCROoBUA (/) BHINQIHAIOT €lie BA U3ME-
pPEHHS U CPAaBHHMBAIOT pasHULy MEXAY MaKCUMaJIbHbIM U MHHUMAJIbHbIM
pe3yJibTaTaMH ¢ HOPMATUBOM KOHTpOIA paBHbIM 3,6'G, . B ciaydae no-
BTOPHOT'O NPEBBILLICHUA Npeesia MOBTOPACMOCTH, MOCTYNAOT B COOTRET-

cTBUM ¢ pasaenom S TTOCT P UCO 5725-6-2002.

13.3 ANropurM OnepaTUBHOI0 KOHTPOJIS NMOrpeliHOCTH H3IMepe-
HHH ¢ HCIOJIb30BAHHEM METOXA 100aBOK

13.3.1 KOHTpOJIb HCIOJIHUTENIEM NPOLIEAYPHI BHIIOJIHEHUA U3MEPEHUH
MPOBOASIT MYTEM CPABHEHUSA pE3yJIbTAaTOB OTIAENBHO B3ATOW KOHTPOJIbBHOHM

npoueaypsl K, ¢ HopmatuBom KOHTposa K.
13.3.2 Pe3ynpTaT KOHTPOJBHOW mpoueayps K,, MTI/OM°, pacCUHUTHIBA-
0T N0 hopMYy.Jie

K, =|X'- X -C| (10)
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rae X' — cpeaHee apu(pMETHYECKOE PEe3yJIbTaTOB KOHTPOJBHBIX H3MEpE-
HH MacCOBOH KOHLICHTpauMM MapraHua B padodeir npoOe ¢
H3BeCTHOM J00aBKOM, MI/IM":
X — cpeaHee apuMETHUYECKOE PE3YIbTATOB KOHTPOJIbHBIX H3MEpE-
HUA MAacCOBOHM KOHUCHTpailMM Mapradiia B paboueid npoOe,
MI/ M
3
C — KOHUEeHTpauust 100aBKH, MI/aM".

13.3.3 HopMaTuB KOHTpPOJIA norpemHoctr K, Mr/aM°, paccuuThIBatOT
no Gopmyne

K = \/ng +A2 (11)

rae A, H A, — 3HAYEHHUSA XAPAKTEPUCTHK MNOrpelIHOCTH PE3YIbTAaTOB
X’ X

W3MEPCHHWH, YCTAHOBJICHHBIE MPU peajiM3allid METO-
IUKKA B J1adOpaTOpUH, COOTBETCTBYIOLUME pa30aBJicH-
HO# npo6e ¢ J06aBKkoi U paboueii npobe, Mr/aM>.

IlpuMedanue — JomycTUMO XapakTepHUCTUKY MOTPELIHOCTH pe3yJIbTaTOB U3-
MEPEHWN NpU BHEAPEHUH METONUKU B JIaDOpaTOpUM YCTAHABIUBATHL HA OCHOBE BBI-

paxeHmsi: A =0,84-AX, H A, =0,84*AX C MOCJIEYIOM YTOYHEHHUEM 1O Me-
X’ X

pe HaKOILUIEHUS HHPOPMALMH B MPOLECCE KOHTPOJIA CTAOMIBHOCTH Pe3yJIbTATOB U3-
MEPEHHH.

13.3.4 Ecny pe3yabTaT KOHTPOJLHON Npoueayphl YAOBIECTBOPAET YC-
JIOBHIO

| Ki = K, | (12)

MPOLIEAYPY BBIMOJHEHUS U3MEPEHHH NIPHU3HAIOT YIOBJICTBOPUTEIILHOM.

IIpu HeBBIMONHEHUH YCJIOBUSA (10) KOHTPO/IbHYIO MPOLUEAYPY MOBTO-
pstOT. 1IpM MOBTOPHOM HEBLINIOJIHEHHH YCA0BUSA (10), BBISCHAKOT NpHYM-
Hbl, NPUBOAALIUE K HEYJOBACTBOPUTEIBHEIM pE3yJIbTaTaM, U MPUHUMAKOT
MePHI 110 KX YCTPAHEHMUIO.
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14 IlpoBepka npHeMJIeMOCTH Pe3y/JabTATOB, NOJTYYE€HHBIX
B YCJIOBMSIX BOCIPOH3BOIHMOCTH

14.1 Pacxoxaenne mexay pesyjabTaTaMy U3MEPEHHUH, MOJYUYEHHBIMU
B ABYX JIaOopaTopHrsX, HE AOKHO NPEBLIWIATE Mpeaesa BOCIPOU3BOIUMO-
ctd R. [Ipu BbINOJHEHHH 3TOrO yCnOBUSA MPUEMIIEMBI 00a pe3yabTarta U3-
MEpPEHUN U B KAUECTBE OKOHYATEJIbHOIO MOXET ObITh HCIOJIB30BAHO HUX
obuiee cpeaHee 3HauyeHWe. 3HAYCHHE MpeAc/ia BOCHPOU3BOIUMOCTU pac-
CUMTBIBAKOT MO Popmy.Jie

R= 2,77 * OR. (13)

14.2 Tlpu npeBbllIEHHH Mpeaeia BOCHPOU3IBOAUMOCTH MOTYT OBbITEH
MCIIOJIb30BaHbl METO/lbl OLICHKH TPUEMJIEMOCTH PE3YyJIbTAaTOB HW3MEPEHUH

cornacHo pazgeay S 'OCT P MCO 5725 - 6 unu MU 23881.

14.3 IlpoBepka npuUeMJIEMOCTH NPOBOAUTCS NPU HEOOXOIUMOCTH
CpPaBHEHMSA PE3Y/IbTaTOB H3MEPEHHUM, MOJYUYEHHBIX ABYMS JJaDOpaTOPUIMHU.
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IIpuioxenune A
(pexoMeHayemoe)

MeTtoauka
NPUTOTOBJICHHSA ATTECTOBAHHOIO pacteopa AP1-Mn aas
YCTAHOBJICHHS IPAAYHPOBOUHBIX XapaKTepHCTHK NpHOOpoB
H KOHTPOJIA TOYHOCTH pPe3y/JdbTATOB H3MEPEHHH MACCOBOM
KOHIEHTPAUHUH MAPraHua PoToOMETPHIYECKHM METOAOM

A.1 Haznayenue u 001aCcTh NIpHMEHEHHUS

HacTtosdmas MeTtoguka pernaMeHTUPYET MPOUEAYPY NPHUTOTOBJICHUS
aTTECTOBAHHOIO pacTBopa, MNpeaHasHAaYeHHOro AJid YCTAHOBJIEHHS TIpa-
IYUPOBOUHBIX XaPAKTEPUCTUK MPUOOPOB U KOHTPOJII TOUHOCTU PE3YJILTA-
TOB H3MEPEHHH MAacCOBOM KOHLUEHTpaUUM MapraHua B IPHPOAHBIX H
OYULIEHHBIX CTOYHBLIX BOJaX POTOMETPHUECKUM METOIOM.

A.2 MeTpoJIorTHYeCKHE XaPpaKTePHCTHKH

A.2.1 ATTECTOBAaHHOE 3HAYECHHUE MACCOBON KOHLIEHTpALIMKM MapraHua
B pacTBope AP1-Mn coctasnsier 1,000 mr/cm’.

A.2.2 I'paHHMIIbl XapaKTEPUCTUKH MOrPELIHOCTH ATTECTOBAHHOI'Q 3HA-
YEHHUSA MAaCCOBOH KOHIIEHTpAallMU Mapradia npu JOBEPHUTEIIEHON BEPOSATHO-
ctu P=0,95 paBhbi + 0,0051 mr/cm’.

A.3 Cpeacrsa H3MepeHHH, BCIOMOTraTe/JbHbI€ YCTpPOHCTBA

A.3.1 Becsl nabopatopHsbie BbIcOKOTO (II) Kj1acca TOUHOCTH

no 'OCT 24104-2001.
A.3.2 Konba mepHad 2 Kj1acca TOYHOCTH UCTIOJIHEHUS 2, 2a

no FOCT 1770-74 BmecTUMOCTBIO 250 cM’.
A.3.3 IluneTku rpagyMpOBaHHbIE 2 Kl1acca TOYUHOCTH

no FOCT 29227-91 BmectuMocThio | M — lwT., 5 cm — 1 wir.
A.3.4 Crakanuuku ans B3BemnBaHus CB-19/9 (01okchl)

no ['OCT 25336-82— 2 wir. ‘
A.3.5 Hunuuap mepHblii ucnoaneHus 1, 3 no 'OCT 1770-74 Bme-

cTumocThio 100 cm’,
A.3.6 Crakan, B-1, TXC no I'OCT 25536-82 BmecTuMOCTbIO 250 cM°.
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A.3.7 Koaba konnueckass KH ucnoiaHenus 1 no I'OCT 25536-82 BMe-
cTUMOCTBIO 100 cM”,

A.3.8 Bopounka jiaboparopnas no 'OCT 25336-82 auameTpoM 56 MM.

A.3.9 [Tanouka cteknsiuHas no 'OCT 27460-87.

A.3.10 CkngHKa TEMHOTO CTEKJ1a AN XPaHEHUs aTTECTOBAHHOIO pac-

TBOpa BMECTUMOCTBIO 250 cM®.
A.3.13 Dnexrponautka no I'OCT 14919-83.

A.4 UcxoaHple KOMIIOHEHTHI ATTECTOBAHHLIX PACTBOPOB

A.4.1 Kanuii MapraHueBOKUCIIbIN (IepMaHraHaT Kajius)

mo ['OCT 20490-73, X.u.

OcHOBHOM KOMITOHEHT - KMnQO,, MaccoBas A0 KOTOPOro He MEHEE
99.5%,

MoJieKyJisipHas Macca — 158,04.

A.4.2 Kucnora cepHas no ' OCT 4204-77, x.u.

A.4.3 Kucnora azordas no 'OCT 11125-84, o.c.u.
A.4.4 Hatpuit cepHuctokucibiil (Cyabdur Hatpus) no 'OCT 195-77,

4.71.4.
A.4.5 Boaa puctwituposansas no 'OCT 6709-72.

A.5 TIpoueaypa NpUroToBJIeHHS aTTeCTOBAHHOTO pacTBopa AP1-Mn

A.5.1 B3BewmHBarOT B OIOKCE HA 1a0OpATOPHBIX BECAaX BLICOKOIO KJac-
ca TouHoctu 0,719 -0,720 r nepmanranarta Kanmus ¢ TOQHOCTBIO N0 YeTBEP-
TOrO 3HAaKa I0CJ€E 3aNATON, KOJMUYECTBEHHO NEPEHOCAT €ro B CTakaH BMe-
CTUMOCTBIO 250 ¢cM” 1 pacTBOpsitoT B 100 CM® AMCTHITMPOBAHHOMN BOJIBL.
3ateM 106GaBNSIOT 5 CM® KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTHI, nepeme-
HIMBAIOT U 1o KamisaM npuiauBairoT 10 %-Hbii pacTBOp CyabduTa HaTPHA
(cM.10.1.4) go ucue3HoBeHusa po3oBou okpacku. [Ipu atom Mn(VII) BOC-
cradaBiuBaetrcsa 10 Mn(ll). PacTBop HarpeBarOT Ha 3JIEKTPONJIUTKE O KH-
NEeHUs, 3aTEM OXJXKJAIOT, KOTMUYECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY
BMECTUMOCTBIO 250 cM°, JOBOAAT A0 METKHM AUCTHIIMPOBAHHOW BOJOH H

EPEMEILHBAIOT.
[TonyyeHHOMY pPacTBOpPY MPUIMMCHIBAIOT MACCOBYIO KOHLIEHTPAUMIO

mapranua 1,000 MI/CM”.
A.5.2 Jlns npuroroBieHus 10 %-HOro pacrBopa CyJjib(pura HaTpUA

2,5 r COMU pacTBOPAKOT B 23 cM’ IMCTHIIMPOBAHHON BOJbI B KOHUUYECKOI]
3
KOJIOE BMECTUMOCTBIO JU CM”.
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A.6 Pacyer METPOJIOTHYECKHX XaAPAKTEPHUCTHK ATTECTOBAHHOIO
pacreopa AP1-Mn

A.6.1 ATTeCTOBAaHHOE 3HAYEHHUE MACCOBOH KOHIICHTpaLMKM Maprasiia
C, Mr/cm°, B pactBope AP1-Mn paccuuThIBatoT o Gopmyiie

~1000-m-54.94
¢ V158,03 ° (A-1)
rae m - Macca HaBECKU NMepMaHraHara Kajus, r;

54,94 - MosisipHasi Macca MapraHua, I’mMoJib;
158,03 - MospHast Macca repmaHraHara Kajaus, I/MOJlb.
V - BMECTUMOCTb MEPHOI KOJIObI, CM".

A.6.2 PacyeT NOrpeniHOCTH MPUTOTOBJICHUS aTTECTOBAHHOIO pacTBO-
3
pa AP1-Mn A, MI/cM”, BBITIOJIHAIOT 1O Gopmyie

A= C'\ (—-)“ +(Em ) +(—)2 (A.2)
rae A, - npeaesibHOC 3HaYeHHe BO3MOXKHOTO OTKJIOHCHUS MAacCOBOM [10J1M
OCHOBHOI'O BEIIECTBA B PEAKTUBE OT MPUITUCAHHOIO 3HAUYEHMS L,
70;
1 - MaccoBas 1071 ocHoBHoro Bewlectsa (KMnQO,), npunucaHHas pe-
aKTUBY KBaTupukauuu "x.4.", %;
A - IpeaesibHass BO3MOJKHas NOrpeulHOCTh B3BCIIMBAHUs, T;
Ay - npeaeibHOC 3Hau€HUE BO3MOXKHOI'O OTKJIOHEHHSI BMECTHMOCTH
MEPHOH KOJIObI OT HOMUHAJIBHOTO 3HAYEHHS, CM’;

[Tpenen BO3MOXHBIX 3HAYEHUN MOrPELIHOCTH MPUTOTOBJIEHHUA aTTECTO-
BaHHOro pactsopa AP1-Mn pasen

0,0002
0,72

A =1,000-

2 _ 3
\ 100 ) +(250) 0,0051 mMr/ewm”.

A.7 TpeooBanuns 0€30aCHOCTH

HeoOxonuMo cobiaroaath o0mue TpeOOBAHUA TEXHUKH O€30MacHOCTHU
npu paboTe B XUMHYECKHUX JIadOpaTOpUsIX.
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A.8 TpeOoBaHHS K KBAJIH(PUKALUHK OHEPATOPOB

ATTECTOBAaHHDbIW PACTBOP MOMKET TOTOBUTb HHKEHEP MW N1adOPaHT Co
CpeJHHUM IMPO(PEeCCUOHANBHBIM 00pa30BaHUEM, MPOLUEALINH ClIelHalbHYIO
MOArOTOBKY M MMELIMA CTax padoTbl B XHMHUYECKOU 1adOpaTOpHH HE

MEHee roja.
A.9 TpeboBanust K MADKHPOBKE

Ha CKJISIHKY ¢ arreCTroBaHHBIM pacTBOPOM JOJDKHA OBITH HakJIeeHa
3TUKETKA C YKA3aHUEM YCJIOBHOIO 0003HAYE€HUS pacTBOpa, MacCCOBOW KOH-
HEHTpalMK Mapradua, IorpeHoCTy €€ YCTAHOBJIEHUS M JaThl MPHUIOTOB-

JICHUAI.
A.10 YcaoBHA XpaHEHHS

ATTECTOBaHHBbIA pacTBOp AP1-Mn cneay€T XpaHUTD B ILIOTHO 3aKpbi-
TONM TeMHOU CKJISHKe He Ooree 6 Mec.
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PepepaabHas Ca1yxk0a Mo riAPOMETEOPOJIOTHH H MOHHTOPHHIY OKPY-
AKAIIEH CPeabI

T'OCYJAPCTBEHHOE YYPEXIAEHUE « ' MIPOXUMUYECKHUH

HHCTHUTYT»
344090, r. PocToB-Ha-/{oHY Daxkc: (8632) 22-44-70
np. Ctauku, 198 lTenedon (8632) 22-66-68

E-mail ghi@aaanet.ru

CBHUAETEJIBCTBO
00 aTTecTaluyuy METOJIMKH BbINOJHEeHUs n3MepeHuii Ne 121.24-2006

MeTtoarka BBIMOJHEHUA M3MEPEHUN MaccOBON KOHLIEHTPALMK Map-
raHia B BOAaX (POTOMETPHYECKUM METOAOM ¢ (hopMaibIOKCUMOM,
pazpaboTaHHas [OCYJapCTBEHHBIM _vUpekjaeHHeM «I mapoxumuye-

CKUHU MHCTUTYTY
U pernameHTupoBaHHas PJ1 52.24.467-2008. MaccoBasi KOHLIEHTpa-

LM MapraHia B BoAax. MeToJuKa BBINOJHEHUS U3MEPEHHH POTOMETPH-

YECKUM METOAOM C POpMaNIbIOKCUMOM,
atTtecToBaHa B cOOTBeTCTBUU ¢ [ OCT P 8.563-96.
ATTEcTalus OCYLECTBAEHA MO PE3yJbTaTaM 3KCIEPHUMEHTAIbHbIX HC-

CJIC/IOBAHHH.

B pec3ynbpTare arrecTaliMd YCTAHOBJICHO, YTO METOAWKA BBINOJHEHHA
W3MEPEHUH COOTBETCTBYET MPEABABISEMbIM K HEH METPOJIOTHYECKHM TPE-
OOBaHMAM M OOJIAJAET METPONOIMYECKUMHM XapaKTEPUCTUKAMHM, TIPUBE-
NEeHHBIMH B Tabaunax | u 2.



Tabnuua 1 - Auana3zoH U3MepEeHHH, 3HAYEHUS XAPAKTEPUCTUK IOrpeLi-
HOCTH U3MEPEHHU U €€ COCTaBIAIOILIUX IpUY TMPUHHATOM BEPOATHOCTH
P=0,95

Huamna3oH [Tokasarenn Ilokazarean [Tokazarenb ITokaszareib
MU3MEPSEMBIX | TOBTOPIEMO- BOCIPOHW3BO- | NPaBUJILHOCTH TOYHOCTH
MACCOBbIX CTH (CpeIHe- AUMOCTH (rpaHuLIbl CUC- (rpaHMLIbI
KOHLIEHTpallUil | KBaapaTHue- (CpeaHEKBaA- | TEMATUYECKON | MOrpELIHOCTH)
MapraHia, CKOE paTUYECKoe | IMOrPEeUIHOCTH)
OTKJIOHEHHUE OTKJIOHEHHE
MOBTOPAEMO- BOCIIPOMU3BO-
CTH) JAUMOCTH )
X, MF/3 O, MI/AM" O, MI/IM® | A, MI/aM’ +A, MI/aM’
Ot 0,010 oo 0,002 + 0,004 X | 0,002 + 0,091 X 0,006 0,006 + 0,16 X
0,100 BI04,

Cg. 0.100 1o | 0,002 + 0,004 X | 0,010 + 0,038 X | 0,004 + 0,033 X { 0,019 + 0,081 X
1,500 Bruitou.

Tabnuna 2 - J/lnanason U3MEepeHUi, 3HaYECHUS NPEAC/IOB IOBTOPIEMOCTH
U BOCITPOU3BOAMMOCTHU NMPU NPUHATON BEpOITHOCTH P=0,95

Jldana3oH wamepseMblx | Ilpenen NoBTOpsSEMO- [Tpenen
MACCOBBIX KOHLEHTpa- | CTH (IS ABYX pe3VyJib- BOCIPOU3BOAMMOCTH
MM Mapranua TATOB NAapaJUIEIbHbIX (118 IBYX PE€3YyJbTAaTOB
OTNIpEICICHHA) M3MEPEHUI)
X, Mr/oM’ r, MI/aM® R, Mr/am’
Ot 0,010 no 0,100 0,006 + 0,011 X 0,006 + 0,25 X
BKJIFOU.
0,006 + 0,011 X 0,030+ 0,11 X
Cs. 0,100 mo 1,500
BKJIKOU.

[Ipu peanv3auuu METOQUKH B 1adOpaTopun 00ECIEeUMBarOT:

- ONEPATUBHBIH KOHTPOJIb MCIIOJHUTEIEM NPOLEAYPbl BBINOJTHEHUS
U3MEPEHUH (HA OCHOBE OLICHKH TOBTOPAEMOCTH, MOTPEUIHOCTH MpPH pea-
JTM3ALMHA OTAEIBHO B3SITOH KOHTPOJIBHOU MPOUEAYpHI);

- KOHTPOJIb CTaOUJIBHOCTH PE3YJILTATOB UBMEPEHUM (HA OCHOBE KOH-
TPOJid CTaOUJBHOCTH CPEHEKBAAPATUUYECKOIO OTKJIIOHEHHSA TMOBTOPSAEMO-



CTH, CPEIHEKBAAPATUYECKOrO OTKJIOHEHUS BHYTpUIAODOPATOPHON TMpeLu-
3HOHHOCTH, MOTPELIHOCTH).

ANTOPUTM OMEPATUBHOIQ KOHTPOJIS UCHOJHUTENAEM NPOUEAYPH! Bbl-
NOJHEHUA U3MepeHU npueeneH B P/ 52.24.467-2008.

[ leppogUYHOCTL OMEPATUBHOIO KOHTPOJSA U TNpOLEAYPbI KOHTPOJIA
CTAaOUJILHOCTH PE3Y/bTaTOB BBITOJIHEHUS U3MEPEHUH PErIaMEHTHPYIOT B
PykosoacTBe 1o KauectTBy Jj1adopaTopHu.

JlaTta Beigauu 9 gupaps 2007 r.
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