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roCT 26573.2-2014

MpeaucnoBue

Llenu, OCHOBHbIE MPUHLMMBLI MU OCHOBHON MOPSAOK MNPOBeAeHMA pPaboT MO MeXrocyaapCTBEHHOM
craHgaptusauum ycradosnensl FOCT 1.0-92 «MexrocyaapcreeHHasa cuctema craHgaptusauymm. OCHOBHbIE
nonoxeHusi» u [FOCT 1.2-2009 «MexrocynapcteeHHas cuctema cradgaptusauuun. CraHgapThbl
MEXrocyapCTBEHHbIe, NpaBuna W pekoMeHjauuu no MexayHapoaHoW crangaptusauyuu. [MNpasuna

pa3paboTku, NPUHATUS, IPUMEHEHUSI, ODHOBIEHUSI U OTMEHbI».

CBeaeHUAa o ctaHaapTe

1 MOArOTOBIIEH  OTKkpbITbIM ~ @KUMOHEPHbIM  OOLWECTBOM  «BCepoccuinckuin  HayyHo-
nccneaoBaTenbCKUN UHCTUTYT KOMBUKOPMOBOI NpoMbinieHHoCTU» (OAO «BHUUKI»)

2 BHECEH MexrocyaapCTBeHHbIM TEeXHUYECKMM KOMUTETOM no cTaHgaptusaumm MTK 4
«Komburkopma, 6enkoBo-BUTaMUHHBIE [06ABKU, NPEMUKChI»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3auuu, METponorun u ceprtudukaumm
(npoTtokon ot 30 uionsa 2014 r. Ne 68-1)

3a NpuHATHE NPOronocoBany:

KpaTkoe HaumeHoBaHue Koa ctpaHbl no CokpalleHHOe HaUMEHOBaHNe
ctpaHbl no MK (MCO 3166) | MK (MCO 3166) 004- HauwuoHanbHOro opraHa no
004-97 97 craHaapTusauum

Apmenusa AM MuHakoHoMUKKM Pecnybnukm Apmenus
Benapycb BY FoccraHgapt Pecny6nuku Benapycb
KasaxctaH KZ Foccrangapt Pecnybnuku KasaxcraH
Kuprusus KG KbiprbisctaHgapt
Poccusa RU Poccranaapt

4 Tpukasom deaepanbHOr0 areHTCTBA MO TEXHWMYECKOMY pPEryriMpoBaHuWIi0 U metposnorum ot 30
ceHTabpa 2014 r. Ne 1254—cT mexaocyaapcTBeHHblit craHaapt FTOCT 26573.2-2014 BBeaeH B AEWCTBME B
Ka4yecTBe HauMOHanbHOro ctaHgapra Poccuiickon ®eaepauum ¢ 1 auBapa 2016 .

5 Hacrosiwmin craHgapT noarotosneH Ha ocHoBe FOCT P 51637-2000

6 BBEJJEH BINEPBbBIE

WHgpopmayus 06 usmeHeHUsX K HacmosuwjeMmy cmaHOapmy ny6nukyemcs 6 exe200HOM UHGOPMaUUOHHOM
yKkazamene «HauuoHanbHble cmaHdapmbi», & MEeKCM U3MEeHeHUl U MonpasoK — 6 eXeMeCIYHOM UHGOopMaulOHHOM
yKasamene «HayuoHanbHbie cmaHOapmbl». B cny4ae nepecmompa (3aMeHbl) unu ommeHbl Hacmosaweao cmaHlapma
coomeemcmeywoujee ysedomineHue Oydem onybnukosaHo 8 eXeMeCcsYHOM UHGOpMayUOHHOM yKasamene
«HauuoranbHble cmaHOapmbi». Coomeemcemeyiowas UHpopmauus, yeedomneHue U MeKcmbl pasMewalomes markxe
& UHGopMaLuuoHHOU cucmeme 0bWe20 Monb30eaHus — Ha oghuyuanbHom calime DedepanbHo2o azeHmcemea o
MexXHUYeCKOMy peaynuposaHulo U Memponoauu & cemu MiHmepHem

© CranaaptuHdopm, 2014

B Poccuiickoii desepaumm HaCTOAWMIA CTAHAAPT HE MOXET OblTb MNOMHOCTLID WIM YACTUYHO
BOCNPOM3BEAEH, TUPaXMPOBAH U PAcNPOCTPaHeH B KadecTBe oduunanbHOro msgaHua Ges paspelueHust
deaepanLHOro areHTCTBa Mo TEXHUYECKOMY PEryniMpoBaHuio U METPONOrnn
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M EXTIFOCYAAPCTBEHHTBMN CTAHQAAPT

NPEMUKCDI

MeToabl onpeneneHusa
MapraHua, Meaum, Xxeresa, LIMHKa, kobanbta

Premixes.
Methods for determination of Manganese, copper, iron, zinc, cobalt

Nara BBegeHna —2016—01—01
1 ObnacTtb NnpuMeHeHus

Hacroawuit ctaHaapT pacnpocTpaHsieTCs Ha MPEMMKCbl M yCTaHaBnuBaeT (POTOMETPUYECKUA |
aToOMHO0-abCcoPGLMOHHBIA METOALI ONPEAENEHUst MapraHua, Meau, Xenesa, LiMHKa 1 kobanbsta B CneayloLwmx
AunanasoHax USMepeHuit:

-0t 50 4o 10000 r/r BkntoY. ans mapradua (Mn);

- 0T 250 go 10000 r/T BkNOY. Ans xenesa (Fe);

- oT 60 go 2500 r/T BkntoY. ansa meaum (Cu);

- 0T 125 go 10000 r/r BKMOY. ANSA UMHKA (Zn)

- 0T 15 go 250 r/t Bkntod. ans kobaneTa (Co).

[aHHble MeToabl 06EeCne4MBaOT CONOCTABUMOCTb PE3yNbTaTOB UCTILITAHUN.

2 HopmartuBHbI€ CChINKU

B HacTosiLEM cTaHAapTe UCMONb30BaHbl HOPMATUBHBIE CCLINIKM HA cneaylowme CTaHAapThi:

FOCT 12.1.004-91 Cwucrema craHgapTtoB 6esonacHoctu Tpyaa. lMNoxapHass 6esonacHocTb. O6wme
TpeboBaHua

FOCT 12.1.005-88 Cucrema craHaaptoB 6e3onacHoctu Tpyaa. Obwme CaHUTApHO-TUTUEHNYECKNE
TpeboBaHMsA K BO3ayXy paboyer 30HbI

FOCT 12.1.007-76 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. BpeaHsie sewecrtsa. Knaccudpmkauus
n ob6wme TpeboaHusa 6e30nacHOCTU

FOCT 12.1.018-93 Cucrema craHgapToB 6esonacHoctu Tpyaa. [oxapo-B3pbiBOGE30NACHOCTb
cTatuyeckoro anektpudectea. Obme TpeboBaHus

rOCT 12.1.019-79 Cuctema craHgapToB GesonacHoctu Tpyaa. OnekrpoGesonacHocTb. OGume
Tpeb®oBaHMS U HOMEHKNaTypa BUAOB 3aLLUUThI

FOCT 12.2.007.0-75 Cucrema craHpgaptoB Ge3onacHocTu Tpyaa. M3genusa anekTpoTexHuveckue.
O6wwue TpeboBaHusa 6e30MacHOCTU

FOCT 12.4.009-83 Cucrtema craHgaptoB 6e3onacHocTu Tpyaa. lMoxapHas TexHuka AnA 3almThbl
06bekToB. OCHOBHbIE BUabl. PasmelleHne u obcnyxusaHue

FOCT 12.4.021-75 Cucrtema craHgapToB 6e3onacHoCTU Tpyaa. CucteMbl BEHTUNAUUOHHbIE. ObLumne
TpeboBaHua

FOCT 61-75 PeakTtubl. Kucnora ykcycHas. TexHU4eckue ycrnosum

FOCT OIML R 76-1-2011 TocyaapcTBeHHasi cuctema obecrneveHWs eaMHCTBA M3MepeHuin. Bechbl
HeaBTOMaTU4eCKOro AencTeus. YacTb 1. MeTponoruyeckue u TexHuueckue Tpeéosanus. UcnbitaHus

FOCT 199-78 PeakTuBbl. HaTpuii yKCyCHOKUCTIbIA 3—BOAHBIA. TEXHUYECKNE YCNOBUS

FOCT 1277-75 PeaktuBbl. Cepebpo a3oTHOKUCNOe. TexXHUYECKne ycrioBus

FOCT 1770-74 (MCO 1042-83, NCO 4788-80) lMNocyaa mMepHan nabopartopHas CTeKMsHHas.
LMnnMHApbI, MEH3YPKHU, konbbl, NpoBupku. ObLLMe TEXHUYECKNE YCNOBUS

FOCT 3118-77 PeaktuBbl. Kucnora consiHas. TexHM4eckue ycnosus

FOCT 3760-79 PeaktuBbl. AMMUaKk BOAHbIN. TEXHUYECKNE YCIOBUSA

FOCT 4165-78 PeaktuBbl. Meap (Il) cepHokucnasa 5—BogHas. TexHu4eckue ycroBusi

FOCT 4204-77 PeaktuBbl. Kucnora cepHas. TexHu4eckue ycnosus

" Ha TeppuTopuu Poccuiickoit Pesepaumn peiicteyer TOCT P 12.1.019-2009 «CucTema cTaHgapTos
GesonacHoCcTH TpyAa. SnekTpobesonacHocTb. O6Lne TpeboBaHUA U HOMEHKNATYpa BUAOB 3aLUUThIY.

M3paHue oduumnansHoe 1
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FOCT 423677 Peaktusbl. CBuHel (Il) a30THOKMUCABINA. TEXHUYECKUE YCNOBUSA

FTOCT 445374 Yronb aKkTUBHbIA OCBETMSOWMIA APEBECHLIN MNOpOLIKOOBpasHbii. TexHudeckue
yCrnoBus

FOCT 4461-77 Peaktubl. Kucnora asotHas. TexHuyeckue ycrnosus

FOCT 4462-78 Peaktubl. KobanbT (Il) cepHOKUCTbIN 7—BOAHbIN. TEXHUYECKUE YCMOBUSA

FOCT 5457-75 ALeTuneH pacTBOPEHHbIN U ra3000pasHblii. TeXHUYeCKne yCrnoBus

*Ha tepputopumn Poccuiickoii ®eagepauun aeincreyetr FTOCT P 12.1.019-2009 «Cucrtema cTtaHaapTos
HesonacHocTM Tpyaa. AnektpobesonacHocTb. Obwme TpeboBaHNA U HOMEHKATYpa BUAOB 3aLLUUTbIY.

FOCT UCO 5725-6-2003 TOYHOCTb (MPaBMMLHOCTL M MPELNU3UOHHOCTb) METOAOB U pesyrbTaTos
namepeHun. Yactb 6. Mcnonb3oBaHWe 3HAYEHUIN TOYHOCTU Ha MpPaKTuKe

FOCT 6552—-80 Peaktusel. Kucnora oprodpocdopHas. TexHuyeckue ycriosus

FOCT 6709-72 Boaa gncTunnupoBaHHas. TexHu4eckme ycrioBus

FOCT 8864—71 Peaktubl. Hatpusi N, N-guatungurnokap6amar 3—BoaHbIn. TEXHUYECKME YCIOBUA

FOCT 9147-80 MNMocyna u o6opynoBaHue nadopaTtopHele hapdopoBblie. TEXHUYECKUE YCIOBUSA

FOCT 10929-76 PeaktuBbl. Bogopoaa nepokcua. TexHuyeckne ycnosus

rOCT 12026-76 Bymara chunsTpoBansHas naGoparopHas. TexHudeckue ycriosust

FOCT 13496.0-80 Kombukopma, ceipbe. MeTtoabl otbopa npod

FOCT 14919-83 3neKTPONNUTLI, SNEKTPONMUTKA U >XapouHble arekTpo-Lukadbl BbiToBble. OBLMe
TEXHUYECKUNE YCIOBUSA

FOCT 20288-74 PeakTuBbl. Yrnepoa YeTbIpeXxXopucTbii. TEXHUYECKUE YCrOBUS

FOCT 20478-75 PeakTuBbl. AMMOHWI HAACEPHOKMCIbIA. TEXHUYECKUE YCIOBUA

FOCT 20490-75 Peaktusbl. Kanuin mapraHuoBOKUCNbIA. TeXHUYeCKue ycrnosus

FOCT 22180-76 Peaktusbl. Kucnora wasenesas. TexHU4eckne ycrioBus

FOCT 22280-76 PeakTusbl. HaTpuit TIMMOHHOKMCTILINA 5,5—-BOAHBIA. Te€XHUYEeCcKne ycnoeus

FOCT 22867-77 Peaktuebl. AMMOHMWIA a30THOKUCTIbINA. TeXHUYEeCKne yCrnoBus

FOCT 24147-80 AMMUaK BOAHbIA 0COBGON YMCTOTbI. TEXHUYECKUE YCNOBUS

FOCT 25336-82 lNocyaa u obopyaosaHue nabopaTtopHble CTEKMSAHHbIE. TUMbl, OCHOBHbIE NAapameTpbl
¥ pasmepsl

FOCT 27068-86 PeaktuBbl. HaTpui CepHOBAaTUCTOKMCHbLIA (HATpUs TuocynbdaT) S5—BOAHBIN.
TexHu4yeckue ycnosus

FOCT 29169-91 (MCO 648—77) MNMocyaa nabopatopHas cTeknsaHHas. MuneTkm ¢ 0AHON OTMETKON

FOCT 29227-91 (MCO 835-1-81) MNocyaa nabopatopHaa cTeknAHHaA. MNMunetku rpagyMpoBaHHbIE.
YUners 1. OBwme TpeboBanus

FOCT 29251-91 (MCO 385-1-84) Mocyna nabopaTtopHasa creknsHHas. biopetku. Yacte 1. Obwue
TpeboBaHua

FOCT 31484-2012 Kombukopma, ©6enkOBO—BUTAMUHHO—MMWHEpPATbHLIE KOHLIEHTPAThl, NPEMUKChI.
MeToabl onpeaeneHus MeTanoMarHUTHOM NPUMECH

Mpu™MeyaHUe — Npn NONb30BaHUN HACTOSALYMM CTaHAAPTOM Lernecoobpa3Ho NpoBepuUTb AeicTBuUe
CCbIJTOYHBLIX CTaHAapTOB MO yKasaTtesnko «HaLlIAOHaJ'lebIe CTaHfapTbl», COCTaBlIEeHHOMY MO COCTOAHUIO Ha 1 AHBapA
TeKyLero roga, M Mo COOTBETCTBYIOLMM WMH(OPMAUMOHHEIM yKa3aTensm, onybnukoBaHHbIM B Tekyliem rogy. Ecnu
CCbINTOMHbIN CTaHAapT 3aMeHeH (I/I3MeHeH), TO NpU NONb30OBaHUN HACTOAWMM CTaHAapTOM, CrieayeT pyKkoBOoACTBOBaTbCA
3aMeHALWNM (VlaMeHEHHbIM) CTaHAapTOM. Ecnun ccbinoyHlin CTaHAapT OTMEHEH bes 3aMeHbl, TO NorioXXeHue, B
KOTOPOM JlaHa CChlfiIka Ha Hero, NpUMeHAETCA B YacTu, He 3anaI’MBaIOLLlel7I 3TY CCHUIKY.

3 TpeboBaHuA TeXHUKM 6€30NaCHOCTU U YCIOBUA NpPoBeaeHUs1 UCTbITaHUA

3.1 Mpu BbINONHEHUN UCTbITAHUN HEeOOXoauMo cobnioaaTtb TpeboBaHus TexHUku 6e30macHOCTU Npu
pabote ¢ xumuuyeckumu peakrusamu no NOCT 12.1.007, Tpe6oBaHus noxapHon 6esonacHoctu no NOCT
12.1.004, TOCT 12.1.018 n anekrpobe3onacHoCcTM npu paGote ¢ anekrpoycraHoBkamm no [OCT
12.1.019,

FOCT 12.2.007.0, a Takke TpeOOBaHUS, M3NOXEHHbIE B TEXHUYECKOW [JOKyMEHTAUMM Ha
(HOTOINEKTPOKOSIOPUMETP U aTOMHO—aOCOPOLIMOHHBIIA CnekTpochoToOMeTP.

3.2 TomeuwleHne, B KOTOPOM NPOBOAUTCA BbIMOSIHEHWE WCMbLITAHWNA, AOMMKHO ObITb CHabXeHo
NPUTOYHO—BLITSHXKHON BeHTunAuunen no NOCT 12.4.021 u umeTb cpeacTea noxaportyweHus no FOCT

" Ha TeppuTopun Poccuitckont defepauun aelicteyeT FOCT P UCO 5725-6-2002 «TOYHOCTL (MPaBUNBHOCTL U
NPeLn3NOHHOCTb) METOAOB W Pe3ynbTaTos U3MepeHuid. HacTb 6. icnonbsoBaHne 3Ha4eHNI TOUHOCTH Ha NPaKTUKE».
Ha Tepputopumn Poccuiickoit degepauyun aeiicteyet FOCT P NCO 6497-2011 «Kopma Ans xuBoTHbIX. OT60p
npo6».
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12.4.009. Pa6oTy He06X0AMMO NPOBOAUTL B BbITSXKHOM LUKady C UCMOMbL3OBAHUEM PE3MHOBLIX NEPYATOK.
CoaepxaHue BpefdHbIX BELLECTB B BO3yXe He [AOJDKHO MpEBbIaTe AOMYCTUMbIX 3HAYEHUW no
rOCT 12.1.005.

3.3 Mpu paGote ¢ razoBbiMKM GannoHamm HeoBXoAMMO PYKOBOACTBOBATLCA [paBuiiamu ycTponcTea M
Ge3onacHoOm aKkcnnyatauuu cocyaos, pabotaowmx nog aasnexnuem (MB 10-115-96).

3.4 Mpu NoAroToBKE U NPOBEAEHUN UCTILITAHUI [IOIDKHBI ObITb COBNIOAEHBI CNeayoLmMe YCNOBUS:

- TemnepaTypa OKpY>KaloLLEen CPeabl ..........ccc.ceuenn... ot 15 °C po 25 °C;
- OTHOCUTENbLHAA BIIAXKHOCTb BO3AYXA... ... cevueeneennnnns He bonee 80 %;
- aTMOCKEPHOE AABMEHUE ....coooteeiniee e eeeee e anes (97 £10) kMNa.

4 OT60p 1 noaroroBka NPoo6 K UCNLITaHUIO

4.1 Ot60p npo6 ro FOCT 13496.0.

4.2 N3 naGopatopHoi npobbl NnpeMukca, NpeaHasHa4YeHHON K UCMbITAHUIO, NPeABAPUTENIbHO U3BIIEKaKoT
MeTannoMarHuTHyto npumecs no NFOCT 31484.

Onepauuto NOBTOPSIOT A0 Tex Mop, Moka Ha MarHute He OygyT cobupartbca 4acTuubl
METanmnomMarHuTHOW NPUMECH.

5 doromMeTpMUECKMA MeToh onpenerieHUA MapraHua, Meau, xenesa, LMHKA,
kobanbTa

5.1 MpuroToBneHue aHanNnU3MpPyemMoro pacTeopa

AHanuanpyemblii pacTBOpP NOMy4yaloT CnocoboM CyXOro 030MEHUST aHanu3Mpyemon npodel (cm. 5.1.1)
WU NyTEM MOKPOro o3oneHus (cm. 5.1.2).

5.1.1 NpuroToBneHne aHanNnM3upyemMoro pactBopa cnocob6oM Cyxoro 030neHus

5.1.1.1 CpeacrtBa usamepeHuii, obopyaoBaHue, matepuarnbl U peakTUBbI

Becbl HeaBTOMATMYECKOrO AENCTBUSI C Npeaenamu gonyckaemon abconoTHO norpeHoctn + 0,001
r. no F'OCT OIML R 76-1 unu HOpMaTUBHLIM AOKYMEHTaM, AENCTBYIOLUM HA TeppuTOpUN rocyaapcrea,
NPUHABLLEro CTaHaapT.

MnuTka anekTpuyeckas ¢ 3aKpbITOW CNMpanbio u perynatopomM Harpesa no NOCT 14919.

Meyb MydhenbHas anekTpudeckasn, obecneuusaowan nogaepxaHue temnepatypol (525 + 25) °C u
(850 £ 50) °C.

BaHs BoasHasn ¢ perynupyemon tTeMmnepatypon.

Manoyku creknsiHHble nabopaTtopHbie anuHoin 20-25 cm no MOCT 25336.

Bymara couneTpoBanbpHas naboparopHas no FOCT 12026.

Turnu dhapdopossbie no FOCT 9147.

CexyHaomep.

LWmnub! Ana Turnen mydensHole.

BopoHku ana dounbtposaHua Beo-1-56(75) XC no MOCT 25336.

Kon6bl MepHble 1(2)-50(100)-2 no FOCT 1770.

Munetkn 1(2,3)-1(2)-2-10(20) no MOCT 29251.

Kucnota asotHas no FOCT 4461, y.a.a.

Boaopoaa nepokcna no FOCT 10929, u.a.a.

Kucnota conaHasa no FOCT 3118, u.a.a.

Boaa auctunnuposanHas no NOCT 6709.

MpumMmevaHune—[onyckaerca NpUMEHeHWe  ApYrUX  CPeACTB  U3MEpPEeHWA C  MEeTpONorMyecknMu
Xapakrepuctukamm n o6opy.qosaHv|$| C TeXHUYECKUMU XapaKTepUCTUKamu, a Taloke peakTUBOB U MaTepuanos no
Ka4yeCTBY He XyXe BbllUeYyKa3aHHbIX.

5.1.1.2 NpoBeaeHne 030MeHNA U pacTBOPEHUE 300bI

B Turenb nomewwaloT aHanusmpyemyio npoby npemukca maccoit 1-2 r, B3BELLEHHYIO C NOrPeLIHOCTbIO
+ 0,001 r. Turenb ¢ NPoGOI CTaBAT HA BNEKTPUUECKYIO NAUTKY U HaArpeBaloT A0 MONHOro obyrnueaHus.
3aTeMm Turenb NepeHocaT B MydenbHyIo NeYb, NpeaBapuTenbHO A0BEAA B Hell Temnepartypy A0 (525
* 25) °C, n BedyT npokanveaHue He MeHee 4 4 npu BbllLEyKasaHHOW TemnepaType A0 MNosfly4eHus 305bl
ceporo ugeTa.

Mocne OXnaxaeHUs coaepkUMOe TUFMsi CMauuBaloT 2 CM° ancTtunnuposaHHon BoAbl. [pu Hanuuum
HEO30MNMBLUMXCA YacTUL, YEpPHOro LBeTa COAEPXUMOE TUMMA MOACYLUMBAKOT Ha SMNEKTPUYECKON NMUTKE,
CMa4uMBaKOT HECKOMbKUMMW KanmsMu KOHLEHTPUPOBAHHOW a30THOW KWUCMOTbI U AOMONIHUTENbHO O30MSI0T B
MydenbHOM nevn B TeyeHne 1-2 4 npu Temneparype (525 £ 25) °C.
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Mocne oxmaaeHuss B TUrefb OCTOPOXHO MO KannsiM BHOCAT 2 oM’ KOHLEHTPUPOBAHHOWN CONSAHOW
KUCNOTbI, MOMELLAIOT TUremnb Ha KUMSALLYIO BOASHYIO OaHIO MW SMEKTPONnUTKY U ynapusarloT KUCMOTY A0
BNaXkHbIX conen. MpunueatoT B TUrenb 2 oM’ KOHLEHTPUPOBAHHOM CONAAHOW KUCMOTbI, PacTBOPSAIOT 0CaA0K
npu HarpeBaHuu u PUNbLTPYIOT PACTBOP B MEPHYIO KONy BMECTUMOCTbIO 50 cM®, AoBOAA 06beM B konbe A0
METKWU AUCTUNNNPOBAHHON BOAON.

5.1.2 MpurotoBneHne aHanM3NMpPyemMoro pacTeopa cnoco60om MOKpOro 030s51eHUs

5.1.2.1 Cpeacrea uamepeHuin, 06opyaoBaHue, MaTepuansl U PEakTUBSI

Cpeactsa u3amepeHun, obopyaoBaHue, matepuansl u peaktuebl no 5.1.1.1 co cneaywowum
AONONIHEHUEM.

Kon6bl Kbenbgana MP—-250-29/32 TC no FOCT 25336.

Lunmunapel 1(2,3,4)-25 no FOCT 1770.

Kucnota cepHasg no NOCT 4204, y.4.a.

Kucnota xnopHas.

5.1.2.2 lNpoBeaeHune 03oneHus

AHanusupyemyto npody npemMmukca Maccom 2—4 r, B3BELLEHHYIO C norpewHocTbio £ 0,001 r. nomewaioT
B konby Kbenbgansa u noovyepegHo NpUAUBaOT KOHLEHTPUPOBAHHLIE A30THYIO, CEPHYIO U XMOPHYIO KUCHOTbI
B cooTHOLwEeHun 10 : 5 : 1 no 06bemy Tak, UuTobbl 03onsemasi npoba Gbina NONHOCTLIO CMOYEHA KUCNOTaMU.
Konby Kbenbaans noMeLaloT Ha 3NeKTPONNUTKY U HarpeBatoT A0 NOMHOro 06ecLBeYMBaHns, NePUOSUIECKH
[obaBnas asoTHYIO KUCINOTY UK NEPOKCUA BOAOPOAA, 3aTEM OXIIaXAAI0T NPU KOMHAaTHOW Temneparype.

Coaepxumoe konbbl pasbaensior 20 oM’ AUCTUNNMPOBAHHON BOAbI W, (PUNbLTPYA, MEPEHOCAT B
MepHyo konby BmecTumocTtbio 100 oM. ObbeM pactBopa B konbe A0oBOAAT A0 METKM AUCTUIINIMPOBAHHOM
BOAOW U NepeMeLLIMBaloT.

5.2 NpoBeneHue UCNbITAHUA KOHTPOJNILHOrO pacTBopa

OOHOBPEMEHHO C MCMbITAHMEM aHaNW3MPyemoro pacrBopa MPOBOASIT MUCMbLITAHUE KOHTPOMBLHOIO
pacTBopa, He CoAepXXallero aHanusupyemyio npoby, HauMHas ¢ o3oneHus no 5.1 u ganee AnNs KaXaoro
onpeaensieMoro anemMeHTa CoOOTBETCTBEHHO Mo 5.3.3, 5.4.3, 5.5.3, 5.6.3, 5.7.3, ucnonb3ys Te e peakTusbl U
B TEX XK€ KONUYECTBAX.

5.3 OnpegeneHue mapraHua

CyLLUHOCTb METOAAa 3aKMioYaeTCs B OKUCMEHMM MapraHua HaACepHOKUCHbIM — aMMOHUEM U
POTOMETPUHECKOM U3MEPEHUU ONTUYECKON NMIIOTHOCTU NOJSTYHYEHHOIO pacTeopa.

5.3.1 CpencTBa nsmepeHun, o6opyaosaHue, MaTepuanbl U peakTUBbI

Becbl HeaBTOMaTMYECKOTO AENCTBUA C Npeaenamu gonyckaeMmor abconioTHoi norpewwHocTu + 0,001
r. no FOCT OIML R 76-1 unu HOpMaTUBHbIM AOKYMEHTaM, AEeNCTBYIOLMM HA TEPPUTOPUM rocyaapcTea,
NPUHSABLLEr0 CTaHAApT, M BeCbl CO 3HAYEHMEM CpeaHero KBaapaTU4eckoro oOTknoHeHus (CKO), He
npesbiwaowmmM 0,03 Mr, U MOrpeLlHOCTbLI0 OT HEMUHENHOCTM He Gonee = 0,06 mMr no AokymeHTauuu
U3roTOBUTENS.

POTOSMNEKTPOKONIOPMMETP C Mpeaenamu U3MepeHuin onTuyeckoi nnotHoctu ot 0 ao 1,3 ep.o.n.,
OCHOBHOW NOrPELUHOCTLIO M3MepeHuin He Gonee 2,5 % u ceeTounbTpaMm ¢ ANUHON BONHLI (540 + 25) HMm,
(520 % 25) HM, (440 £ 25) HM 1 cNekTPOOTOMETP ANSA U3MEPEHU B BUAMMON obnactu cnektpa ot 400 ao
700 HM.

BaHns necyaHas unu snektponnutka no FOCT 14919.

Annapat Ans BCTPSXMBaHWUA XUAKOCTU, oBecnequBalolyMii YacTOTy BCTPSAXMBaHUA He MeHee 200
konebGaHuin B MUHYTY.

LleHTpudbyra HacTonbHas ¢ YactoTol BpaweHns 6000-8000 06/MuH.

Uunuuapsel 1(2,3,4)-25(100,1000) no FOCT 1770.

CrakaHbl nabopatopHble B(H)—1(2)-100(150) TXC no FOCT 25336.

BopoHku B-36(56)—-50(80) XC no MOCT 25336.

Munetkn 1(2,3)-1(2)-2-1(2,5,10,25) no FOCT 29227 unun 1(2)—2-1(2,5,10) no FOCT 29169.

Kon6el KH—1 (2)-250-34 TXC, KH—1(2)-50-16(22) TXC no MOCT 25336.

Kon6bl mepHble 1(2)-50(250,1000)-2 no FOCT 1770.

KaneneHuua 3M-15 OXC no MOCT 25336.

Bymara dounbrpoansHas no FTOCT 12026 unu unbTpbl 06€330NeHHbIE (KpacHas NeHTa).

AMMOHU HagcepHokucnbin no FOCT 20478, u. a. a.

Cepebpo asoTHokucnoe no FOCT 1277, 4. 4. a.

Kucnota asotHasa no FOCT 4461, 4. 4. a.

KucnoTa cepHasi no FOCT 4204 4. 4. a.

Kucnota optodgocchopHasa no FOCT 6552, u. 4. a.

Kucnota wasenesas no NOCT 22180, 4. 4. a., unu Bogopoga nepokeug no NOCT 10929, u. 4. a.
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Kanuin mapraHuosokucnbelin no FOCT 20490, v.4.a., unu MG)KI'OCyJJ,apCTBeHHbIVI CTaHaapTHbIA obpasey,
(MCO) cocTaBa pacTBopa MapraHLa MaccoBoi KOHLEHTpauuu 0,1 MI/CM® ¢ NOFPELUHOCTbIO aTTECTOBAHHOIO
3HayeHus 1 %.

Boaa auctunnuposanHasa no NOCT 6709.

MpumevaHune — [lonyckaeTca npuMeHeHWe [Apyrux CpeacTB W3MepPeHWn ¢ MeTPOSIorU-4eckumu
XapaKTepuctukaMn u oGopy,qoaava C TeXHUYEeCKUMU XapaKTepUCTUKaMK, a TakKe peaKTMBOB W MaTepuarnoB nNo
Ka4yecTBY He XYXe BbllleyKasaHHbIX.

5.3.2 NMogroToBKa K UCNbITAHUIO

5.3.21 ﬂperTOBneHme pacTBopa CepHON KMCNOTbI C MacCOBOM p,onevn 5%

28,3 om° KOHLEHTPUPOBAHHOW CEPHON KNCMOTbl CMELLUBAIOT C 948 oM’ AUCTUNNMPOBAHHOM BO,El,bI

5.3.2.2 puroToBneHne OCHOBHOIO pacTBopa MapraHua MaccoBou KoHueHTpauuu 0,1 Mr/cm’

(0,2880 + 0,0001) r mMapraHUOBOKMCIIOTO Kanus pacTBOPSAOT B HEOOMbLIOM KOJ'IW-IeCTBe pacteopa
CEepHON KMCNOTbI C MaccoBon gonen 5 % B mepHow konbe sMecTumocTbio 1000 oM’ OBbem pactsopa B
konGe OOBOAAT A0 METKM 3TUM >KE pPacTBOPOM CEPHONM KMCMOThbI. [MOny4YeHHbIi pacTBop 00eCLBeYMBaloT
Ao6GaBneHnemM HECKONbKMX Kanenb Nepekucu BOAOPOAA UMK LLABENEBON KUCMOTbI M NEPEMELLMBAIOT.

CpoK XpaHeHua pacTBopa npu KOMHaTHOW TemMnepaType — He Bonee 3 Mec.

MpuMedyaHune—Tpn Hanmuun MCO cocTaBa pacTBopa MapraHLla MaccoBoil KoHueHTpauuu 0,1 mr/cm®
AaHHbIi pacTBOp He roToBSAT.

5.3.2.3 MpuroToBneHne pacTeopa a3oTHOKUCIOro cepebpa ¢ maccoBoii aonei 1 %

(1,000 £ 0,001) r azoTHOKMCNOrO cepebpa pacTeopAioT B 99 oM’ AUCTUNNUMPOBAHHON BOAbI.

5.3.2.4 MpuroToBnexHne rpagympoBOYHbIX paCTBopOB

B cemMb MepHbIX Kon6 BMECTUMOCTbIO 50 CM® MOMELLAT OCHOBHOWM PacTBOP MapraHua Maccosou
KoHueHTpaummn 0,1 Mr/cM® B 06bemax, ykasaHHbIX B Tabmvue 1, U B kaxaylo konby aobasnsior no 20 om®
AUCTUNITMPOBAHHON BOABI.

PactBopbl rOTOBAT B A€Hb NPOBEAEHUSA UCMNbITaHUSA.

Tabnuya 1
O6bem 0CHOBHOrO pacTeopa Maprauua Macca mapraHua
Homep kon6bl MaccoBOW koHUeHTpauuu 0,1 mr/cm®, cm® B rpagynpoBOYHOM pacTeope,

MK

1 0 0

2 0,5 50

3 1,0 100

4 3,0 300

5 5,0 500

6 6,0 600

7 7,0 700

5.3.2.5 lNpuroToBneHue aHanusupyemoro pacrsopa no 5.1.
5.3.3 MNpoBeaeHne ncnbiTaHUN
B 3aBucMMOCTH OT peuenTypbl npeMukca 6epyT 06bemM aHanu3MpyeMoro pactesopa, coaepxaLumin ot
50 po 700 mkr mapraHua, NOMELLaloT ero B CTEKNSHHbIA CTakaH BMeCTMMOCTbio 100 cM™ u BbinapusaioT
[0cyxa Ha necyaHon 6aHe unu aneKTponnuTke ¢ acbecToBOW CETKOW.

Cyx0i OCTaToOK CMAuMBalOT KannsiMu KOHLEHTPUPOBAHHbLIX a30THON, @ 3aTeM CEePHON KUCAOT, M35bITOK
KOTOpbIX Bbinapusator. O6paboTKy NOBTOPAIOT ABa pasa. 3arem ocratok pacrtsopsalTr B 20 oM’
,qwgmnnwposaHHou BOAbI TeMnepatypor ot 60 °C 0 80 °C U nepeHOCAT B MEPHYIO KONOY BMECTUMOCTLIO 50
CcM™.

CTakaH HeCKOSIbKO pa3 0OMbIBAIOT HEOONLLUMMKU MOPLMAMU AUCTUNNMPOBAHHON BOALI TeMnepaTypon
o1 60 °C no 80 °C, KOTOpbI€ TOXE CMMBAIOT B MEPHYIO KONOy.

B konbbl C rpaayMpoBOYHbIMM PacTBOPaMM W aHANM3MPYeMbiM pPacTBOPOM BHOCAT 1 oM’
opTobocthOpHOI KUCHOTbI, 2 CM° pacTBopa a30THoKUCHoro cepebpa ¢ maccoBoin gomeit 1% u (2,000 +
0,001) r HaaCEepHOKUCNOr0 ammoHus. Coaepxumoe Kon® HarpeBalT A0 KMNEHUA U Npu NOABMAEHUU
nepBoro ny3bipbka A00aBMAIOT €Lle HAaJCEPHOKUCTIbI aMMOHUI HA KOHYMKE ckanbnens. Mocne kunsveHus
pacTBOpbI OXNAXAAT A0 KOMHATHOM TemnepaTtypbl, AOBOAAT A0 METKM pacTBOPOM CEPHOW KUCNOTbl C
MaccoBoi aonein 5 % u nepemeLLnBaloT.

ONTUYECKYIO MIMOTHOCTb PAaCTBOPOB M3MEPSAIOT Ha (POTOINEKTPOKONOPUMETPE OTHOCUTENLHO NEePBOro
rpagyvpoBOYHOrO pacTBOPAa, HE COAEPKALLEro MapraHey, B KIOBETaxX ¢ ANMHOW onTuyeckoro nytu 10 MM npu
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AnuHe BOnHbl (540 £ 25) HM, UCNONb3ysi COOTBETCTBYIOLUMI CBETOUNBLTP, UMK HA cnekTpodOoTOMETpe npu
ANUHE BOMHbI 535 HM.

5.3.4 O6paboTka pe3ynbTaTtoB M3amMepeHun —no 5.8.

5.4 OnpepeneHue meau

CyuwHOCTb MeToAa 3aknioyaeTcss B 00pa3oBaHMKM OKPALUEHHOrO0 KOMMIIEKCHOrO COEAUHEHUS Meau ¢
anatunautuokap6amarom, SKCTParmpoBaHUM €ro YeTbipexXxXIIOpUCTbIM YInepoaoM U U3MEPEHUU ONMTUYECKON
NNOTHOCTM NONYYEHHOr0 IKCTPaKTa.

5.4.1 CpegcTea nusmepenun, o6opyaosaHue, Matepuasnbl U peakTuBbl

Cpeactsa uamepeHuii, obopyaoBaHue, Marepuanbl M peaktuBbl no 5.3.1 co cneaylowum
JOMONHEeHNeM:

Kon6bl mepHble 1(2)-500-2 no MOCT 1770.

BopoHku aenutensHble B-3—-2000 XC v B[1-1(2)-50 XC no MOCT 25336.

BiopeTkun 1-1(2)—2-50-0,1 no FOCT 29251.

MpoBupku ¢ nputepTol npodkow M-2-20(25)—14/23 XC no MOCT 1770.

CKMAHKM N3 TEMHOrO CTekna.

dunbTpbl 06€330neHHbIe (Denas neHra).

AMMOHUIA NMMMOHHOKUCIIBIN TPEX3aMELLIEHHBIN.

Hatpusa N, N—gustunautuokapbamar 3—oaHbliii no FOCT 8864, u.a.a.

Yrnepog yetbipexxnopuctbinn no FOCT 20288, u.a.a.

Knucnota consiHaa no FOCT 3118, u.g.a.

CBuHey a3oTHOKKCALIN no TOCT 4236, u.4.a.

Meab cepHOchnaﬂ 5-sogHaa no NOCT 4165, v.g.a., unu MCO cocrasa pactsopa mMean MaccoBon
KOHUeHTpaumm 1 Mr/cm® ¢ NOrpeLUHOCTbIO aTTECTOBAHHOrO 3HaYeHun £ 1 %.

5.4.2 NMoaroToBKa K UCNbITAHUIO

54.2. 1 [MpurotoBneHne pacrTsopa CONSAHON KACNOTLI MONAPHON KOHUeHTpauun ¢(HC1) = 0,3 MOJ'Ib/JJ,M

26 cm® KOHLIEHTPVUPOBAHHO COMNSHOW KMCMOTbI CMELUMBAIOT B MEPHOI KonbGe BMeCTUMoCTbio 1000 oM’
C AUCTUNIIMPOBAHHOW BOAOW, [OBOASAT A0 METKW AUCTUNANMPOBAHHON BOAON U NEPEMELLNBALOT.

5.4.2.2 MNpurotoBneHne pacresopa auatungutuokapbamara CBUHLA B YETbI—PEXXNIOPUCTOM yrnepoae

(0,6640 + 0,0001) r N, N—nmemn,umuoxapﬁamaTa Hanwﬂ 3-BOAHOrO NOMELLAIOT B AENUTENBHYIO
BOPOHKY BMeCTMMOCTbIO 2000 oM’ npunusaiot 1000 oM’ YETLIPEXXIOPUCTOrO yrnepoaa, npubaenaiot
(0,4860 = 0,0001) r asOTHOKMCNOro CBUHUA, pacTBopeHHoro B 100 om® AUCTUINIIMPOBAHHOW BOAbI, U
BCTPAXUBAIOT B TEYEHUE 5 MUH.

Mocne pasgeneHuss a3 HWXHUIA CrOW YETLIPEXXIIOPUCTOTO yrnepoaa C PacTBOPEHHLIM B HEM
anatunTuamokap6amMaTom CBUHUA UNbTPYIOT Yepe3 cyxoi (unbTp ¢ Benoi NEeHTON B CyXyl CKNSHKY U3
TEMHOr0 CTekna.

Cpok xpaHeHus pactsopa npu temneparype ot 4 °C go 6 °C — He 6onee 1 Mec

5.4.2.3 MNpuroToBneHne pacteopa Meau MaccoBOM KOHUEeHTpauuu 1 Mr/cm®

(1,9650 £ 0,0001) r 5—Bo,quu CEePHOKUCIION Meau pacTBOPAIOT B AUCTUNNIMPOBAHHON BOAE B MEPHOWN
konGe BMeCTUMOCTbLIO 500 cm B konby pobaensior 10 oM’ pacTeopa COMAHON KUCAOTbl MOMSPHOW
KOHUeHTpauun 0,3 Monb/am° n 0Gbem pacTBopa AOBOAAT 40 METKM AUCTUNNUPOBAHHOW BOAOW.

Cpok xpaHeHUa pacTBopa npu KOMHaTHON Temneparype — He 6onee 0gHoro roga.

Mpumeyanwue-Tpu Hanuuum MCO cocTaBa pacTBopa MeAu MaccoBow KOHUEHTpauun 1 mr/cM® gaHHbI
pacTBOp He FOTOBAT.

5.4.2. 4 MpuroToBneHne 0CHOBHOIO pacTBopa Meau Maccosow KOHUeHTpauuu 10 MKr/cm®

25 cM® pacTBOpa Mean MacCOBOI KOHLIEHTPALWMM 1 MI/CM® NOMELLAIOT B MEPHYIO KONGY BMeCTMMOCTbIO
250 cM* u [OBOAAT A0 METKN paCTBOPOM COJIIHOW KUCIOTbl MONAPHOW KOHUEeHTpauuu 0,3 Monb/am>.

Cpok xpaHeHua pacteopa npu Temnepartype ot 4 °C go 6 °C — He Gonee 1 mec.

5.4.2.5 MNpurotoBneHune, pacteopa Tpex3ameLLUeHHOro JIMMOHHOKUCIIONTO aMMOHUS C MaCcCOBOW aonen
10 %

(100,000 + 0,001) r TpexaaMeLyEHHOTO NUMOHHOKUCIIOTO aMMOHUA pacTBopsAiloT B 900 oM’
ANCTUNNUMPOBaHHOW BOoAbl. AnA OYMCTKM MONYYEHHOTO PacTBopa OT MEAW ero NOMELLAIOT B AENUTENbHYI0
BOPOHKY BMECTUMOCTbIO 2000 oM’ npunusaiotr 10-20 om® pactBopa amatungutuokapbamara cBuHLA B
YEeTLIPEXXOPUCTOM Yrnepoae, BCTPSXMBAIOT B TeYeHUe 2—3 MUH M nocne pasgeneHus a3 otbpacbiBaioT
HWXKHWIA cnoi. MpombiBaHne pacTBOpOM AuaTuUnauTMokapbamara CBUHLUA B YETbIPEXXIOPUCTOM yrnepoae
NOBTOPAIOT A0 TEX NOpP, NOKA HWKHSAA ha3a cTaHeT becuBeTHOW. 3aTem oqwmaeMblm pacTBOp OTMbIBAIOT OT
cnenoe AuaTURAMTHOKapbGamara CBWHLA, BCTpsxuBasi ero ¢ 10-15 oM’ YETLIPEXXNOPUCTOrO yrnepoaa u
otbpacbiBas opraHu4eckylo ¢hasy. NpoMbIBKY NOBTOPSIIOT.

Cpok xpaHeHua pacteopa npu Temnepartype ot 4 °C 0o 6 °C — He Gonee 1 mec.

5.4.2.6 MNpuroToBneHune rpalyMpoBOYHbLIX PaCTBOPOB
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B wectb aenuTenbHbIX BOpOHOK BMECTUMOCTbIO 50 om° NMoOMeLLalT OCHOBHOW pacTBop Meau
MaccOoBOW KOHUeHTpauun 10 MKF/CM B 00beMax, ykazaHHbiX B Tabnuue 2. B kaxaon a4enutenbHon Bopouxe
o6beM pacTBopa 4oBOAAT A0 15 oM® pacTBOPOM COMSIHOM KUCIOTLI MONSIPHOI KOHLeHTpauun 0,3 Monb/am>.

PacTBopbl rOTOBAT B A€Hb NPOBEAEHUSA UCTILITAHUA.

Ta6bnuuya 2
Homep O6beM OCHOBHOrO pacTeopa Mep,m MacCoBOW Macca meaun
AenuTenbHOn KOHLI,eHTpaLMVI 10 mkr/cm®, B rpaayMpoOBOYHOM pacTeope,
BOPOHKU oM’ MKT
1 0 0
2 0,5 5
3 1,0 10
4 2,0 20
5 4,0 40
6 6,0 60

5.4.2.7 MpuroToBneHne aHanusmMpyemoro pacrsopa no 5.1.

5.4.3 MpoBeneHne UCnbITaHUA

B 3aBMCMMOCTM OT peuenTypbl Npemukca 6epyT 06beM aHanU3npyemMoro paCTBopa coaepxaLuum ot 5
no 60 MKF Meau, NOMELLAIOT €ro B AeNUTENbHYI0 BOPOHKY BMECTUMOCTbIO 50 cm O6GveM pacTBopa AOBOAAT
Ao 15 cm® pacTBOPOM COSITHOW KMCMOTbI MOSNIAAPHOW KOHUEeHTpauum 0,3 monb/am’.

B ApenuTencHble BOPOHKM C rPagympoBOYHBIMU - pacTBOpaMM U aHanUM3UpyeMmbiM pacTBOpPOM
npunueatT no 5 om® pactBopa Tpex3aMeLLeHHOro JIMMOHHOKMCIOr0 aMmMOHUA ¢ maccoson goneu 10 %,
nepemeLunsatoT. Mpubasnswot 15 cm” pacteopa AusTUNAWTUOKApOamaTa CBUHLA B 4ETbIPEXXIIOPUCTOM
yrnepoae W BCTPAXWBAIOT BOPOHKW B TeyeHue 2 MuH. Mocne pasaenenns a3 B BOPOHKAX HMKHUE CIIOU
YETbIPEXXITOPUCTOrO Yrnepoaa CnmBaioT B TPOBMPKKU € NpUTEPTLIMU NPOGKaMu.

OnTu4yeckylo NNOTHOCTbL PacTBOPOB U3MEPSIOT B YCNOBUAX 3ALULLEHHOCTU OT NPAMOro COMHEYHOro
CBETA OTHOCUTENILHO NEPBOr0 rPagyMpoBOYHOIO pPacTeopa, HE CoAepXallero mMeab, B KioBeTax ¢ AMUHOW
ontuyeckoro nytv 10 MM npu annHe BOMHbI (440 £ 40) HM, UCNOSNb3YA COOTBETCTBYIOLLMIA CBETOOUNBLTP, UNK
Ha CnekTpogoTOMETPE NPU ANMHE BOMHbI 436 HM.

5.4.4 ObpaboTka pe3ynbTaToB uamepeHuii —no 5.8.

5.5 OnpeaeneHue xenesa

CyLUHOCTE METOAa 3aKmnioYaeTCs B U3MEpPEHUM WMHTEHCUBHOCTM OKpacku pacTBopa KOMIMIEKCHOro
coeanHeHunsa xenesa ¢ canMuunoBOKUCIIbIM HAaTpUeM.

5.5.1 CpeacTBa usMepeHuit, 060pyaoBaHue, MaTepuasnbl U peakTUBbI

Cpeacrea u3MepeHuit, obopyaoBaHue, matepuansl M peaktuebl no 5.3.1 co cneaylowmm
AONONMHEeHUueMm:

Kon6bl MepHble 1(2)-500-2 no MOCT 1770.

HaTtpuit canuumnoBOKUCHbIN.

AMMOHUI asoTHOkucnbIn no FOCT 22867, u. . a.

Keacupl menesoaMMOHuqule 12-sogHble unu MCO coctaBa pacTBopa »enesa MacCcoBOW
KOHLieHTpaLmm 0,1 MI/cM> C MOrPELLHOCTBLIO ATTECTOBAHHOTO 3HaYeHUs +1 %.

Kucnota ykcycHas no FOCT 61, u. 4. a., paCcTBOp YKCYCHOM KUCAOTbI B COOTHOLWEHUU 1 :1 no o6bemy.
AmmMuak BogHblv no NOCT 3760, u.g.a., pacTBOp aMmuaka B COOTHOLUEHUN 1: 1 no o6Lewmy.
Kucnorta conanasa no FOCT 3118, u.a.a., pacTBOp CONMAHON KUCNOTbI B COOTHOLWEHUU 1 : 1 no o6bemy.

5.5.2 MNMoaroToBKa K UCNbITAHUIO

5.5.2.1 lNpuroToBnexune pacreopa asoTHOKUCIIONO aMMOHMFI ¢ maccosou gonen 2 %,

2 I a30THOKUCIIOr0 aMMOHUS pacTBOpPSAIOT B 98 oM’ AUCTUNNUPOBAHHOW BOAbI.

5.5.2.2 MNpuroToBneHne 3anacHoro pacreopa

86350 + 0 0001) r 12-BoaHbix »enesoaMMOHuqulx KBacLOB MOMELLAIOT B MEpHYI0 Kkonby
BMECTUMOCTbIO 1000 cM> 1 pacrBopsiot 100 oM’ pacTBopa CONAHON KUCNOTLI, 406ABNAIOT 2—3 Kannu a3oTHOM
KMCROTbI, AOBOASAT A0 METKW AUCTUINMPOBAHHOW BOAON U TLWATENBHO NEPEMELLMBAIOT.

CpoK XpaHeHus1 pacTBOpa Npu KOMHATHOW TemnepaType — He 6onee oaHOro roaa.

Maccosylo KOHLIEHTPaLMIO Xerne3a B NPUroToBAIEHHOM pacTeBope ONpeAensiior BECOBLIM METOAOM. Ana
atoro 100 cm® pacrsopa nomeLlarT B CTakaH BMecTUMOCTbio 200 cm”, npmbaBnsilOT HECKOMLKO Kanesnb
A30THOW KWUCMOTbI, HarpeBaloT NMoYTU A0 KUMEHUs. 3aTem ANA 0CaXaeHus xenesa npubaBrnsloT pacTBOp
aMMuaka Ao nosiBneHus cnaboro 3anaxa. CTakaH ¢ 0CagkoMm MMAPOKCMAA >Kerle3a HaKpbIBalOT YaCOBbLIM
cTeknomM, HarpesatoT ewie 30 MUH, AAIOT 0CafKy 0CECTb U PUNLTPYIOT ELle He OCTbIBLUUW pacTBOp 4Yepes
06€e330mneHHbIl (UNbLTP ¢ KpacHOW unu Oenon NeHTOl, CruMBas CHayana npo3paudHblii pactBop. Ocagok

7
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HEeCKOmMbKO pa3 NpOMbIBAIOT PACTBOPOM a30THOKUCIIOTO aMMOHMS, NOALUENOYEHHBIM HECKOSIbKUMU Kannamu
pacTBopa aMMuaka u HarpeTbiM A0 Temnepartypbl 60 °C — 80 °C. 3atem ocaaok nepeHocaTt Ha unbTp, 2-3
pasa nNpoMbIBalOT TEM >XE pacTBOPOM a30THOKMCMOr0o aMMoHuA U 3—4 pasa AUCTUNNMPOBAHHON BOAOM,
HarpeTton o 60 °C — 80 °C. duneTp ¢ 0CaAKOM MOMELLIAIOT BO B3BELUEHHBIN papdOpOoBLIi TUrenb, CTaBAT B
XOMOAHYI0 MyhenbHYI0 NeYb U, NOCTENEeHHO NOBLILLAS TEMNepaTypy, NpokanuealoT npu Temnepatype (850
50) °C 40 NOCTOSAAHHOW MacCChl.
MaccoByto KOHLIEHTPALMIO XXere3a B 3arnacHOM pacTBOpPE, Cys, MF/CM, BLIYMCAISIOT MO dopmyne
c = m, -0,6994
- 100
roe my — macca ocagka rugpookucu xenesa (1), mr;
0,6994 — koappuumneHT nepecyeTa Macchl ocagka ruapookucu xenesa (I11) Ha maccy xenesa (l1);
100 — o6beM 3anacHOro pacTBopa, B3aThbli NSl aHanu3a, cm™.
5.5.2.3 MNpuroToBneHne 0CHOBHOroO pacTeopa >|<enesa MaccoBoi koHUeHTpauuu 0,1 mr/cm®
ObbeM 3anacHOro pacrsopa >xenesa, Vs oM, He06xo,uuMbm AnA npurotosnexnus Tpebyemoro
o6bema OCHOBHOIO pacTBOpa MacCOBOM KOHLIEHTpaLmu 0 1 MI/CM®, BbIMMCAISIOT NO ¢dopmyne
0,1-V,
Ve == @

X3
rae 0,1 — MaccoBasi KOHLIEHTpaLysi OCHOBHOIO paCTBOpa xenesa, Mr/cm>;
V — 06bEM OCHOBHOTO PacTBOPA XENe3a, CM’;
Cxs — MACCOBAast KOHLIEHTPALMA Xerne3a B 3anacHoOM pacTeope, mr/om®
Tpe6yeMbm 00bEM OCHOBHOIO pacTBOpA >Xemnesa nony4aioT A0BeAeHUEM Bbl‘-IVICHeHHOI'O no cpopmyne
(2) o6bema 3anacHOro pacTeopa >kenesa pacTBOPOM COJSIAHOM KUCNOTbI B COOTHOWeHuK 1 : 1 no o6bemy.
CpoOK XpaHeHus pacTBopa Npy KOMHATHOMW TeMnepatype — He 6onee 3 mec.
MpuMedaHue-TpuHanmuun MCO cocTasa pacTBopa Xenesa MaccoBoii koHueHTpauumn 0,1 mr/cm® aaHHbIit
PacTBOp He roTOBSAT.

M

5.5.2.4 MpuroToBreHue pacTeopa CanuLMnoBOKMCIIONO HAaTPUS C MaccoBO ,qonem 5%

(50,000 £ 0,001) r canuuuNOBOKUCIIONO HaTpPUA PacTeopAIT B 950 om® ANCTUSINIMPOBAHHOW BOAbI.

5.5.2.5 MNpurotoBneHue rpagynpoBOYHbIX paCTBopOB

B cemMb MepHbIX Kon6 BMECTUMOCTbIO 50 cM’ noMeLLaloT OCHOBHOM pacTBOp >Kenesa MacCcoBOW
KOHUeHTpauyun 0,1 Mr/icm’ B 06bemax, yKa3saHHbIX B Tabnuue 3.

PacTBopbl roTOBAT B 1€Hb NPOBEAEHUS UCTNbITAHUA.

Tabnuya 3

ObBbeM OCHOBHOIO pacTBopa xenesa MaccoBoiA Macca xenesa
Homep kon6bl KOHLleHTpaLWIVI 0,1 mricM’, B rpagyupoBOYHOM pacTBope, MKM
oM’

1 0 0

2 0,5 50
3 1,0 100
4 1,5 150
5 2,0 200
6 2,5 250
7 3,0 300

5.5.2.6 MNpurotToBnexHne aHanu3MpyemMmoro pacreopa no 5.1.

5.5.3 NpoBeaeHMe ucnbiTaHUA

B 3aBucMMOCTU OT pelenTypbl npemukca 6epyt 06beM aHanuaupyeMoro pacreopa, cogepxaymii ot 50
80 300 MKr »kenesa, n NePeHOCAT ero B MEPHYHO KONby BMeCTVIMOCTbIO 50 cm°. B kon6bl ¢ rpa,qyprBOqulMM
pacteBopamMu M aHanusmMpyemblM pacTtBopoMm npubasnsior 20 oM’ AUCTUNNUPOBaHHOM BoAabl, 10 om®
pacTBopa CanuuUIOBOKUCIIONO HaTpus C MaccoBoi aonen 5 % u nepemewusator. O6pasyetrcs 0cagok
CBETII0—P030BOro Lgeta. B konbbl A06aBNAT MO KannsMm pacTBOP amMuaka A0 MOMHOF0 pacTBOPEHUA
ocajka M nepexoja okKpacku B xentoeatyto. [JobGaensior ewe 2-3 kanfaum pactBopa ammuaka u
nepemelumBatot. fanee npubaBnslT NO Kannsm pacTBOP YKCYCHOW KUCMOTbI A0 nepexoja OKpacku B
KPaCHblil LIBET, NOCIIE Yero NpUnMBatoT eLle 5 cM° 3Toro xe pactopa. O6bem pacTeopa B konbax JOBOASAT
00 METKM AUCTUNNUPOBAHHON BOAOW U NEPEMELLNBALOT.

ONTUYEeCKylo MMOTHOCTb PacTBOPOB U3MEPSOT Yepe3 1 4 OTHOCMTENbHO NEPBOFO IPagyMpPOBOYHOrO
pacTBOpa, HE COAEPXKALLIETO Xenesa, B KIOBETax ¢ ANMHOM onTudeckoro nytu 10 MM npu AnuHe BonHbI (540 + 25)
HM, UCMNONb3ys COOTBETCTBRY-IOLLUMIA CBETOPUILTP, UMN HA CNEKTPOOTOMETPE NPU ANNHE BOMHbI 540 HM.
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5.5.4 O6paboTka pe3ynbTaToB U3mMepeHuit — no 5.8.

5.6 OnpegeneHune LUMHKa

CyLHOCTE MeToAa 3akniovaeTcs B 06pa3oBaHMKU OKPALLEHHOTO KOMNIIEKCHOTO COEAMHEHUSA LIMHKA C
AWTU3OHOM, SKCTPArupoBaHUU €ro YEeThbIPEXXIIOPUCTLIM

yrnepoaoMm v (OTOMETPUYECKOM M3MEPEHUM OMTMYECKOW MNMNOTHOCTM MOMYYEHHOro 3JKcTpakTa 6Ges
yaaneHus n3bbiTka AuTM30Ha (METOA CMELLAHHOW OKPAacKM).

5.6.1 Cpeacrea usmepeHuin, 06opyaoBaHue, MaTtepuarnbl U peakTUBbI

CpeactBa usmepeHuin, o6opyaoesaHme, Matepuarnbl M peaktusbl no 5.3.1

CO CneayoLWmUM AOMOSTHEHNEM.

BopoHku aenutensHele BO-1-50(100) XC, BA-3-250 XC u BA-3 1000 no MOCT 25336.

CKISAHKM U3 TEMHOTO CTeKna.

Kon6bl MepHbie 2-100(250,500, 1000)-2 no MOCT 1770.

LunuHapsl mepHble 1-10(25,100,250,500,1000) no NOCT 1770.

BopoHku B-36(56)-80 XC n B-150-230 XC no MOCT 25336.

Munetkn ¢ ogHoit oTtmeTkon 1(1a,2,2a)-2-1(5,10) no NOCT 29169 M nNUNETKM rpagyuMpOBaHHbIE
1(2,3,5)-1(1a,2,2a)-2-1(5) no MOCT 29227.

BropeTkn 1-1(2)-2-100-0,2 no MOCT 29251.

CKnsiHKa ¢ npuwnncoBaHHoOR NpobKkor BMeCTUMOCTbIO 1000 oM.

dunbTpel 06€330NeHHbIe (CUHASA, 6enas neHTa).

Annapat neperoHHbln CTEKNSHHBIA Ha Wnudax.

Bymara nHaukatopHas yHuBepcanbHas ans onpegenexduns sHadennin ot 1 go 10 ea. pH.

Kucnota consHaa no FOCT 3118, u. 4. a., pacTBOp CONSAHOWM KUCNOTbI B COOTHOLWEHUU 1:1, 1:100u
1:1000 no o6bemy.

HaTpuit ykcycHokucnbli 3—8oaHbIn no FOCT 199, 4. 4. a.

Hatpuin cepHosaTucrokucnbliii no FOCT 27068, u. 4. a.

Yrnepog yetbipexxnopuctbivi no FOCT 20288, u. a. a.

Outu3oH (gudbeHuntmokapdasoH) (C1oH1oN4S).

LIMHK MeTannuyeckuin rpaHynmMpoBaHHbIN C Maccosow aonen OCHOBHOro eewecrea 96,0 % wunm 'CO
coCTaBa pacTBopa LMHKa MaccoBOM KOHLUeHTpauuuni MI/CM® C NOTPELLHOCTbIO aTTECTOBAHHOTO 3HadYeHUst 1 %.

Kucnota ykcycHasa negsaHaa no FOCT 61, 4. a. a.

Yronb aktuesupoBaHHblii no FOCT 4453.

AMmmak BogHbin no FTOCT 24147, oc. 4., unu no FOCT 3760, x. u.

MeTuUnoBbLIA OpaHXEBbIN — MHAMKATOP.

5.6.2 MoaroToBKa K UCNbLITAHUIO

5.6.2.1 MoarotoBka nocyabl

Mocyna, ncnonb3dyemas npu UCNbLITAHWUU, AOIDKHA ObITb 0OpaboTaHa XPOMOBON CMECHIO, TLWATENbLHO
MPOMbITa NOA MPOTOYHOW BOAON U BbICYLLEHA.

5.6.2.2 MNpuroToBnexHme pacreopa AuTu3oHa ¢ maccosown goneu 0,01 %

10 Mr AQMTU3OHA MEPEHOCAT B MEpPHYI Konby BmecTMMOCTbio 100 oM’ un pacTBOpPAIOT €ro B
AUCTUNNMPOBAHHOW BOAE, A0BOAA 00bEM B konbe BOAON A0 METKM.

5.6.2.3 Quuctka AUCTUINUPOBAHHON BOAbI OT 3arpsi3HEHUs1 LUHKOM (Npu HeobXxo0aUMOCTH)

OuKCTKY BOAbLI MPOBOAAT NyTeM BCTpaxusaHua 500 oM’ AUCTUNNMPOBAHHON BOAbI ¢ 20 oM’ pactBopa
auTusoHa ¢ maccosoi gonen 0,01 %.

CpOoK XpaHeHus NoAroTOBNEHHOI BOAbLI MPU KOMHATHOM TEMNepatype — He bonee 24 u.

5.6.2.4 NpurotoeneHne pacTsopa METUNOBOro OPaHXeBoro (MHAMKaTopa) C MaccoBoi 5oneu 0,01 %

10 Mr METMINOBOro OpaHXeBOro NEePEHOCHAT B MEPHYI0 Konby BMecTUMOCTbio 100 cM™ u pacTeopsIoT
ero B AUCTUNNUPOBAHHON BOAE, A0BOAsi 06beM B konbe  BOAOW 4O METKU.

5.6.2. 5 MpuroToenexHue pacTteopa ammuaka ¢ maccosou goneun 10 %

40 CM® BOJHOTO ammuaka pacTBOPSIOT B AMCTUNIMPOBAHHON BOAE B MEPHON KONGE BMECTUMOCTbIO
100 cm® , AoBoas 06bem B konbGe BOAOW A0 METKU.

5. 6 2.6 Ouuctka 06e330neHHbIX PUNLTPOB OT 3arpsi3HEHNS LIMHKOM

d>l/[.l'|prbI, BINO>XEHHbIE B BOPOHKU, ABaXXAbl 3anOJIHAIOT paCTBOPOM CONSAAHOW KUCNOTbl B COOTHOLLEHUN
1 : 100 no obbemy, NPOMLIBAIOT HEOONbLUMMMW MOPLMAMU AUCTUINNMPOBAHHOW BOAbI A0 HEWTPanbHOM
peakumMm No yHMBEPCanbHON MHAMKATOPHOW Oymare u BbICYLUMBAIOT Ha BO3AYXE UMW B CYLUMbHOM LKady
npu TeMmnepartype He 6onee 95 °C.

5.6.2.7 OnpepeneHne NpUroaHOCTU YETbIPEXXIIOPUCTOrO yrnepoaa Ans  aHanuaa u ero o4ucTka (npu
HeobxoanuMoCTH)

MNpurogHoOCTL peaKTMBa AN aHanu3a npoBepsioT crieaylowmm o6pasoM: NpuMepHo 1 Mr AuTU3oHa
pacteopsitoT B 100 CM® YETbIPEXXIIOPUCTOTO YIMEPOAa M OCTABISIOT B 3aKPbITON CKNAHKE Ha CyTKM B
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TeMHOTe npu Temnepatype ot 5 °C go 10 °C. Ecnu okpacka pacTtBopa AMTM30Ha OCTAETCA U3YMPYAHO-
3€reHON, YETbIPEXXIOPUCTLII Yrepoa NPUrogeH AnsS aHanuaa.

BrnepHo-3eneHasa unu xentaa okpacka pacTBopa yKa3blBAeT HA MPUCYTCTBUE B YCTbIPEXXIIOPUCTOM
yrnepoae npumecen, pasnararomx AUTU3OH. B 3TOM CMy4yae YEeTbIPEXXIOPUCTBIN yrnepos Heobxoaumo
ouMcTUTL  cnegylowmm  obpasom: 500 cm® ‘-leTpreXXJ'IOpI/ICTOFO yrnepoga noOMeLlalT B CKISAHKY C
npunudoeaHHon npobkon BmectumocTbio 1000 om® , aoBasnsoT (10,000 £ 0,001) r akKTMBUPOBAHHOIO
yrnsi, BCTPSIXMBAIOT B TEYEHUE 5 MUH U PUNBLTPYIOT l4epe3 OyMaXkHbli PUNBTP.

O6paboTKy NOBTOPAIOT C HOBOW NOPLMEN aKTUBMPOBAHHOIO YrNAa. 3aTeM YeTbIPEXXIOPUCTbIN Yrnepoa
NEePEroHAT B CTEKNAHHOM NEPEroHHOM annapare, CoOOpaHHOM Ha wnudax.

5.6.2.8 MNpuroToBneHme pacTeopa LMHKA MAcCOBOW KOHLEHTpauuu 1 MF/CM

(1,000 £ 0001) I TPaHYNMMPOBaHHOIO LMHKA pPacTBOPSAIOT B 7 oM’ paCTBOpa CONSIHOM KUCMOTbl B
cooTHoweHun 1 : 1 no o6bemy, B MepHoi konbe BMecTuMocTbio 1000 cM®, [oBOZAT 06bEM pactsopa B
konbe 40 MEeTKM /J,VICTMJ'IJ'IMpOBaHHOVI BOAOW U NEpeMeLLNBAIOT.

CpoK XpaHeHUsi pacTBOpa B CKISIHKE NPU KOMHATHOW TeMnepaType — He Bonee ogHOro roaa.

MpumeyaHue—Tpu Hanuuun MCO cocTaBa pacTBopa LMHKA MacCoBOW KOHLeHTpaLmu 1 Mr/cM® fiaHHbIif
pacTBOp He roTOBAT.

5.6.2.9 NpurotoeneHue pacreopa LUuHKa Maccoaom KOHuUeHTpauuu 100 MKF/CM
B mepHyto konby smectumocTtbio 100 cM® nuneTkoii nomeLuaiot 10 cM® pacTBopa LWMHKA MAacCOBOW
KOHUeHTpauuu 1 Mr/cm>, AOBOAAT A0 METKW PacTBOPOM COSNSIHOW KUCNOTbl B cooTHoweHuu 1 : 1000 no
06beEMY, U NepeMeLInBaltoT.
CpOK XpaHeHusa pacTBopa B CKISIHKE NpyM KOMHATHOM TemnepaTtype — He bonee 3 mec.
5.6.2.10 MNpurotoBneHne 0OCHOBHOIO paCTBopa LiMHKa MaccoBoOmn KOHLI,eHTpaLWIVI 1 MKr/cm®
B mepHyto konby BMGCTI/IMOCTI:}O 100 cm® nMNeTKol NoMelaioT 1 cM> pacTBOpa LMHKA MacCOBOW
KOHUeHTpauun 100 MKr/oMm® , AOBOAAT A0 METKW pacTBOPOM CONSAHON KMCMNOTbI B COOTHOWweEHun 1 : 1000 no
06bEMY, U NepeMeLInBaltoT.
PactBop rotoBaT B A€Hb NPOBEAEHUS UCTBITAHUSA.
5.6.2.11 MNpurotoBneHue 3anacHoro pacteopa AUTU3oHa
(0 100 £ 0,001) r AUTU30HA NOMELLAIOT B AENUTESBHYIO BOPOHKY BMECTUMOCTLIO 250 oM’ npunueanT
150 cm® YETbIPEXXIIOPUCTOrO yriepoga u 3HEepPruyHo BCTPAXMBAIOT B TedeHue 10 MuH. PaCTBop unbTpytoT
yepes BymMaxkHbIl punbTp ¢
CMHell NEHTOI, OYMLLEHHbIi OT 3arps3HEHWs LMHKOM, B MEpHYI0 KOnby BMECTUMOCTbIO 500 oM.
HoBoaat o6bem pacTBopa A0 METKU YETbIPEXXMTOPUCTLIM YINEPOAOM U MEPEMELLMBALOT.
CpoK XpaHeHus pacTBopa B CKISIHKE U3 TEMHOrO CTeKna ¢ NPUTEPTON NpoGKON Npu Temneparype ot 5
°C go 10 °C — He Bonee 1 mec.
5.6.2.12 MNpuroToBneHne 0CHOBHOIO pactBopa ANTU30HA MONSAPHON KOHLUEHTpauun 50 MKMOJ‘Ib/}J,Ms
OCHOBHOW pacTBOp AMTM30HA FOTOBAT Nepej NPOBEeAEeHUEM MUCNbITAHWMA U3 3anacHoro pacreopa.
O6Gbem 3anacHoro pacreopa AWTU3OHA Vs, oM, HeoBX0AUMBIA AN MPUTOTOBNEHUs Tpebyemoro o6bema
OCHOBHOIO pacTBOpa, BBIYUCHAIOT N0 hopMyre
50V,
V}13 — C—ﬂ , &)
A3
rae 50 — TpeGyemas MOnApHas KOHUEHTpaumsa AUTU30HA, MKMOJ‘II:/,EIM
Vo — Tpebyembini 06 beM OCHOBHOTO pacTBopa ANTU30HA, om®;
Cﬂs — MOMSIPHAas KOHLEHTpaLumMsa 3anacHoro pacteopa p,MTmoHa MKMOTb/aM°.
TpeOyembin 06bEM OCHOBHOIO pacTBOpa AWTU30HA MONy4aloT AOBEAEHUEM BbIYMCIIEHHOrO MO
dopmyne (3) o6bema 3anacHoro pactTeopa AUTU30HA YETLIPEXXITOPUCTLIM YINEPOAOM.
I‘IpeuBapMTeano onpeaensioT MOMAPHYH KOHUEHTPaLMI0 AUTM30Ha B 3anacHOM pacTtsope. [Ans aToro
1 oM 3anacHOro pacTBopa AUTM30HA MOMELLAIT B CyXylo MEPHYIO KonBy BMECTUMOCTbIO 50 cM°, JonuBaIoT
[0 MEeTKM YeTbIPeXXNopuCTbiM YrnepoaoM U MepeMeLumBaloT. M3MepsaT OnNTUYECKY0 MMOTHOCTb
MONy4EHHOro pacTBOPa OTHOCUTENBHO YETLIPEXXTOPUCTOrO Yrnepoaa B KIOBETE C ANMHOW ONTUYECKOro NyTh
10 MM npu AnuHe BONHbI 620 HM HA cnekTpogoToMeTpe.
PaccunTbiBalOT MOMSAPHYKO KOHLEHTpauuio AUTM3OHA B 3amacHOM pacTBOpe, Cps, MKMOMb/AM®, 1O
cdopmyne
J[-50-10°
‘o TR ann 1
36300~V¥

roe /[ — ontudeckas nioTHOCTb pa3baBneHHOro pacteopa AUTU30HA;
50 — o6bem pa3baBneHHOro pacteopa AUTU30HA, oM,

)
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10° - KO3 (huUMeHT nepeBoga Mornen B MUKPOMONY;

36300 — KO3(PPULIMEHT MONSAPHON IKCTUHKLIMM AUTU3OHA, ,qM3/(M0nb cMm);
— o6bem 3anacuoro pacTtBopa AuTM30HA, B3AThbI Ana pa3basneHus,
pasHbIfA 1, om’;
| — ANMHa ONTUYECKOro NyTU, CM.

5.6.2.13 MpuroTosnexue auetaTHoro OydepHOro pacrteopa co 3Ha4eHuem pH, paeHbim 5 eq. pH.

(272,000 £ 0,001) r yKCyCHOKMCROIO HaTpPUsi pacTBOPSIOT B Megnou konGe BMECTUMOCTbIO 1000 cm®
npumMepHo B 500 CM” AUCTMNNNPOBAHHON BOALI, NPUOaBNsIoT 58 cM” neaaHON YKCYCHOW KUCNOTbI, 4OBOAAT
o6bem pacTBopa A0 METKWU AUCTUNIMPOBAHHONM BOJON U NEPEMELLNBAIOT.

Mony4YeHHbI pacTBOP OYMLLAIOT OT MPUMECHU LMHKA paCTBOp0M autusona. Ana aroro GydepHbin
pacTBop noMewalT B AeNUTENbHYI0 BOPOHKY BMeCTUMOCTbIo 1000 o’ npunueairot 5-7 cM® 3anacHoro
pacTBopa AMTU30HA, 3HEPrUYHO BCTPSAXMBAIOT B TEYEHME 3 MUH U nocne pasgeneHus ¢as otTopackiBaloT
HWIHUIA cnoii. Onepauuio NOBTOPSIIOT A0 TeX Nop, MOKa AWTU30H HE NepecTaHeT MEHSTb CBOIO
nepBOHaqanbugro oKpacky. 3aTeM OuMLlaeMblii pacTBOpP OTMBLIBAIOT OT AUTU30HA, 9HEPIUYHO BCTPSAXUBAA
ero ¢ 5-7 oM~ YeTbIpexXxXNopPUCToro yrnepoaa B TeyeHue 3 MUH M OTOpacbiBas OpraHudeckyto dasy.
MpoMbIBKY NOBTOPAIOT A0 TeX MOp, MOKa 4eTbipeXXIOPUCTLIN Yrnepoa nepecTaHeT OKPaluBaTLbCs B
3eneHbin UBeT. PactBop (unbTpyloT 4yepes OymadkHbii (unbTp ¢ 6Genon NeHTOW, OYULLEHHbIR OT
3arpsi3HEHUs UMHKOM W NpoBepsioT 3HaveHue pH OydepHoro pactsopa ¢ NOMOWBIO WMHAUKATOPHOW
YHUBEpCANbLHON Gymaru.

Cpok xpaHeHus pacTeopa npu Temneparype ot 5 °C go 10 °C - He Gonee 3 mec.

5.6.2.14 MNpuroTosneHne pacreopa CepHOBAaTUCTOKUCIIONO HATPUA C Maccosou aonen 25 %

50,0 r 5-BOAHOr0 CepHOBATUCTOKUCNIONO HaATpusi pacTBopsioT B 150 oM’ AUCTUNNNMPOBaAHHOW BOAbI U
O4YMLLAT OT NPUMECHU LUMHKA paCTBOPOM JMTM30HA Takke, Kak M auetaTtHbii GydepHbii pacTBop no
5.6.2.13.

5.6.2.15 MNpuroToBneHne MackUpyioLLero pacreopa

B peHb npoBedeHMs aHanuM3a CMELWMBAalOT aueTtatHbii  OydepHblii  pacTBOp U pacTBoOp
CEepPHOBATUCTOKUCIIOrO HAaTPWs MO B COOTHOLLEHMM 5 : 1 No 00beMy.

5.6.2.16 MNpuUroToBneHne rpagynpoBOYHLIX pACTBOPOB

B wectb AenuTenbHbiX BOPOHOK BMGCTVIMOCTbPO 50-100 cm® noMeLLatoT OCHOBHOM pabouunin pacTeop
LMHKa MacCoBOM KOHLEeHTpauum 1 MKr/CM® B 06beMax, YKa3aHHbIX B Taﬁnwue 4.

B KaXa0il AenuUTensHOM BOPOHKE 06bEeM pacTBOpa J0BOAST [0 5 CM> PacTBOPOM COMAHOI KUCNOTLI B
COOTHOLLEHUM 1:1000 no oGbewmy.

PacTBOpbI rOTOBAT B A€Hb NPOBEAEHMUA UCTbITAHUS.

TabGnuuya 4

Homep O6beM OCHOBHOMO pacTBopa LuHKa Maccoaow Macca yuHka
AenuTenbHon KOHUEeHTpaumm 1 MKr/cM®, em® B rpagyvpoBOYHOM
BOPOHKM pacTBope, MK

1

OO0 bhWw
aARrON-_O
AP ON-_2O0O

5.6.2.17 MpuroToBrneHne aHanM3npyemoro pacreopa no 5.1.

5.6.3 MpoBeneHue UcnbITaHUA

B 3aBucumMocTV OT peuenTypel NPeMUKCa aHanuaupyemelii pacTeop pa36aBnm0T ANCTUNNUPOBAHHOM
BOAOI Tak, YTOOGbl MaccoBasi KOHLUEHTpaumMa UuHKa B HeM Obina o1 0,2 4o 1,0 MKr/om®. Mpu mokpom cnocobe
O30MEHUA K aHanu3MpyeMomy pactBopy A00aBnsAloT 1-2 kannu pacTBOpa METUMOBOTO OPaHXEBOIO U U3
OlopeTku pacTBOp aMMuaka A0 nepexoaa OKpacku pacTtBopa B xenTyto. Mpu cyxom cnocobe 030neHus B
9TON onepauum HeT HeoBXOAUMOCTH.

B penuTenbHy0 BOPOHKY BMECTUMOCTbO 50-100 oM’ oTouparT 5 om® aHanuaupyemoro pacrtsopa.
3atem B nenwreanble BOPOHKM C rpagyuMpoOBOYHbIMW pacTBOpaMWM W a aHanu3upyembiM pacTBOPOM
npunuealoT no 10 cM® mackupyloLlero pactBopa. COAEPKMMOE BOPOHOK TLUATENbHO MepeMEeLLNBaIoT.
Cnabas onanecueHuus pactBopa, OOYCNOBMEHHAst YaCTUYHbIM PA3MNOXEHUEM CEPHOBATMCTOKUCIIONO
HaTpUs, He MeluaeT aHanuay. [o6asnslT M3 GlopeTkn no 10 CM> OCHOBHOrO PacTBOpa AUTU3OHA M
BCTPSIXMBAIOT BOPOHKM B TEYEHUE 1 MUH.

11
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Mocne pasgeneHust a3 OMNTMYECKYID MITOTHOCTb HWXKHEro CROSl YEeThIPeXXNopUcToro yrrnepoaa,
cofiepxalllero AUTU3OHAT LMHKa U M3ObITOK cBOBOAHOIO AUTU30HA, USMEPSAIOT OTHOCUTENBLHO IKCTpaKTa U3
NepBOro pacTtBopa CpPaBHEHWS, B KOTOPbLI He BHOCUIU LMHK, Ha (DOTOINEKTPOKONOPUMETPE NpU ANUHE
BOMNHbI (540 + 25) HM, UCMONb3YS COOTBETCTBYIOLLMI CBETODUNLTP U KIOBETY C ANMHOM onTu4Yeckoro nytu 10
MM, UK Ha CNeKTPOOTOMETPE NPU ANMHE BOMHbI 538 HM.

5.6.4 O6paboTka pe3ynbTaToB M3mMepeHuin — no 5.8.

5.7 OnpepgeneHue kobanbta

CylIHOCTb MeToAa 3akM4yaeTcsd B MPOBEAEHMM LBETHOW peakumnm C HUTPo30-P-conbio K
(HPOTOMETPUYECKOM U3MEPEHUM ONTUYECKOW NIIOTHOCTW NONTYYEHHOIO pacTeopa.

5.7.1 Cpeacrea usmepeHuii, 000pyoBaHne, MaTepuarnsl U PeakTuUBbI

CpeacrBa usmepeHuin, obopyaosaHune, matepumarnsl U peaktusbl no 5.3.1

CO CreayoLuM AONOSTHEHNEM.

BaHns BoasiHas unu nnutka anekrponnuTka no FOCT 14919.

CrtakaHbl H-1-50 TXC no NOCT 25336.

Crekna 4acosble.

Kon6bl mepHbie 1(2)-50(100, 1000)-2 no MOCT 1770.

Mpo6upku ¢ nputepTol npobkon M-2-10-14/23 XC no FOCT 1770.

LLraTue Ans npobupok.

Munetkn ¢ ogHow oTtmeTkon 1(1a,2,2a)-2-2(5,10) no NOCT 29169 u nuneTkn rpagyupoBaHHbIE
1(2,3,5)-1(1a,2,2a)-2-5 no NOCT 29227.

CKmnsiHKa U3 TEMHOrO CTekna.

Kucnota consiHas no FOCT 3118, u.a.a., pactBop B cooTHOWeHMn 1 : 10 n 1 : 100 no o6vemy.

Kucnota asotHasa no FOCT 4461, u.a.a.

HuTpo30—P—conb ¢ MaccoBoii Aonei 0CHOBHOro Bewectsa 92 %.

Hatpuin nuMOHHOKUCLIA 5,5—B0OAHbIA No FTOCT 22280, 4.4.a.

Hatpuii ykcycHokucnbln 3—eoaHbIn no FOCT 199, v.4.a.

KoGaneT (ll) cepHokucnbIN 7—BOJJ,HI:IVI no MOCT 4462, 4y.a.a., unu FCO coctaBa pacrtBopa kobanbta
MacCOBOW KOHLUeHTpauum 1 mr/om® ¢ MOrpeLUHOCTbIO aTTECTOBAHHOrO 3HaYeHus 1 %.

5.7.2 MoaroToBKa K MCNbLITAHUIO

5.7.2.1 MNpuroToBneHne pacTsopa IMMOHHOKUCIIOrO HaTpUs C Maccosom aonen 20 %.

20 r HaTpusa NMMOHHOKKCNOro 5,5-BoaHoro pacreopstot B 80 om® OUCTUNITMPOBaHHOW BOAbI

5.7.2.2 MMpuroToBeHne pacTeopa yKCYCHOKMCIOrO HaTpus Maccosom aoneii 40 %

40 r HaTPMA YKCYCHOKWUCIOro 3—BOAHOIO pacTBopstoT B 60 oM’ OUCTUNSNIMPOBAHHON BOAbI.

5.7.2.3 MpuroToBnexHue pacreopa HUTPo30-P-conu ¢ maccoeon gonen 0,1 %

(1,000 = 0,001) r HUTPO30-P-conn pacTBOpsAIOT AUCTUNNUPOBAHHOW BOAOW B MEPHON konbe
BMeCTUMOCTbIo 1000 cm® 1 OOBOAAT 9TON e BoAOW 00bem pacTBopa 4O METKMU.

CpoKk XpaHEHWUs pacTBOpa B CKIsiIHKE M3 TEMHOTO CTekna MpM KOMHATHOW Temnepartype — He Gonee
OJHOrO0 roaa.

5.7.2.4 TpuroToBneHMe oKpaLuMBaroLLEero pacTeopa

CMeLumBaloT pacTBoOpbl NIMMOHHOKUCNOTO HATPUA, YKCYCHOKUCAIOFO HATpus M HUTPO30-P-conu B
cooTHoweHun 1 : 1 : 1 no o6bemy.

PacTtBOp rotoBSiT B A€Hb NMPOBEAEHMUS UCTILITAHUA.

5.7.2.5 MNpuroToBneHne pacTeopa koGansTa MaccoBoW KOHUeHTpauuu 1 Mr/cm®

(4,7690 = 0,0001) r 7-BOAHOr0 CEPHOKUCNOro kobanbTa pacTBOPAIOT AUCTUN—NMPOBAHHOW BOAOW B
MepHoi konBGe BMecTumocTbio 1000 CM3, [oBoaAaT o06bem pacTBopa 3TOW ke BOAOW A0 METKM U
nepeMeLLnBaoT.

Cpok xpaHeHus pacTBopa Npu KOMHaTHON Temnepartype — He 6onee ogHoro roaa.

Mpumedvanue —lMpu Hanuuun MCO cocTaBa pacTBopa koGanbTa MaccoBoW KOHLUEHTpauum 1 Mr/oM® faHHblil
pacTBOp He roToBAT.

5.7.2.6 MNpuroTtoBneHue pacraopa Koﬁaana MaccoBON KOHUEHTpauuu 100 MKr/cm®

B MepHylIo Konby BMECTUMOCTbIO 100 cM® nUNeTKoil nomewatot 10 oM’ pacrtBopa ko6anbta MaccoBoMn
KOHUeHTpauumu 1 Mr/CM®, JONUBAIOT 4O METKM pacTBOp CONAHON KMCNOTLI B COOTHOLEHUM 1 : 10 N0 06bemMy
U NepemeLLnBaloT.

CpoOK xpaHeHU pacTBopa Npu KOMHaTHON TemnepaTtype — He 6onee 3 mec.

5.7.2.7 MNpurotoBneHne 0CHOBHOrO paCTBopa kob6anbTa MaccoBoin KouueHTpau,um 5 mkr/cm®

B mepHyio konby BMGCTVIMOCTbIO 100 cMm® nuneTKo nomeLyart 5 oM’ pacrtBopa ko6anbTa MaccoBoMn
KOHUeHTpauuu 100 MKF/CM°, JONMBAIOT A0 METKM pacTBop COMSAHOM KUCNOTbI B COOTHOWeEHun 1 : 100 no
o6beMy u nepeMeLunBator.

PactBop rotoBaT B A€Hb NPOBEAEHUA UCNLITAHUSA.
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5.7.2.8 NpuroToBnexune rpagynpoBOYHbLIX PaCTBOPOB

B nATb CTakaHOB BMECTMMOCTbIO 50 cM® rpalyMpOBaHHON MUNETKOW MOMELIaloT OCHOBHOI pacTBop
koGanbTa MacCoBOW KOHUEHTpauuu 5 MKr/cM® B 06beMax, ykasaHHbIX B Tabnuue 5. O6beMbl pacTBOpPOB B
cTakaHax A0BOASAT 405 cM® pacTBOPOM CONSIHON KMCNOTbI B COOTHOLIEHUM 1 : 100 no o6bemy.

PacTBOpbI rOTOBAT B A€Hb NPOBEAEHUA UCTILITAHUA.

Ta6nuya 5
Homep crakaHa O6bem OCHOBHOrO pacrtBopa kobanbTa Macca koGanbTa
MaCcCOBOIi KOHLIEHTpaLmm 5 MKr/cm®, cm® B rpagyMpoBOYHOM pacTBope,

MKF

1 0 0

2 1 5

3 2 10

4 3 15

5 4 20

Mo pesynbTatam (pOTOMETPUMPOBAHMSA FPAAYUMPOBOYHbLIX PACTBOPOB CTPOSIT rPagyupoBOYHbIN rpadouk,
roe Ha ocu abcumce OTKMaAbIBAlOT 3HAYEHMA MAacCChl 3JneMeHTa B rpajyMpoOBOYHbIX PAaCcTBOpax
(MUKporpaMmMbl), a Ha OCU OpAUHAT — NokasaTenyu ONTUYECKOW NIOTHOCTU PacTBOPOB (eANHULILI ONTUYECKON
NIOTHOCTHK).

pagympoBKy NPOBOAAT KaXKAbINA pa3 Npu 3aMeHe UCNOMNb3yeMbIX PACTBOPOB PEAKTUBOB.

5.7.2.9. MNpurotoeneHne aHanu3npyemMoro pacrtsopa no 5.1.

5.7.3 NMpoBeageHue UcnNbITaHUA

B 3aBuCMMOCTM OT peuenTypbl npeMukca 6epyT oGbem auanwaupgemoro pacTteopa, coaepxawmin ot 5
8o 20 mkr kobanbTa, NOMELWAIOT €ro B cTakaH BMECTMMOCTbLIO 50 CM™ M BbiNapuMBalOT AOCyXa Ha BOASHOMW
B6aHe unu anektponnutke. K cyxomy ocTtatky npunueawT 5 oM’ pacrtBopa CONsiHOW KUCNOTbl. 3arem B
CTakaHbl C TrpagyMpoBOYHbIMKM pPACTBOPaMM W aHanu3MpyembiM pacTBOPOM nNpunuBalot no 3 oM’
OKpaLLMBalOLLEro pacTeopa, nepemeLumMBatoT, HaKpbiBaOT YacOBbIM CTEKIMOM U KUMATAT HA 3NEKTPUYECKON
NAUTKE B TEYEHME 2 MUH UM HarpeBaloT Ha Kunawer BOASHON 6aHe B TeueHue 15 MuH.

Mocne 3Toro MPUAMBAIOT NO 2 CM> a30THOI KMCMOThI U PacTBOPBI TLIATENLHO NepemeLnsalot. Mocne
OXNaXAEeHUs A0 KOMHATHON TemnepaTypbl pacTBOPbl NMEPEHOCAT B rpagyMpoBaHHblE NPOGUpPKK, AONUBAIOT
auctunnuposaHHon soaoi ao 10 oM nepemeLuBatoT.

OnTUYeCcKylo NMOTHOCTb MOMYYEHHBLIX PACTBOPOB U3MEPSAIOT OTHOCUTENLHO NEPBOrO rPagyMpoBOHHOrO
pacTBopa, He coaepxkallero kobanbT, Ha (POTOIMNEKTPOKONOpUMETpe NpuU AnuHe BOMHbI (520 + 25) HMm,
UCMONb3ys COOTBETCTBYIOLUMIA CBETOMUILTP W KIOBETY C ANMHOW onTudeckoro nytu 10 MM, unu Ha
cnekTpodoTOMEeTPE NPU ANMHE BOSHbI 520 HM.

Ecnu 3Ha4yeHne ONTWYECKON MMOTHOCTU aHanM3MpyeMoro pacTBopa BbIXOAUT 3a npeaensb
rpagyvpoBOYHOro rpadomka, UCNbITAHME NOBTOPAIOT, B3AB MEHbLUMIE 06BbEeM aHanM3npyeMoro pactsopa.

5.7.4 ObpaboTka pe3ynbTaToB M3MepeHuin — no 5.8.

5.8 O6paboTka pe3ynbTaToB onpeneneHun

5.8.1 MaccoBylo OOM0 ONpeaensieMoro SneMeHTa B aHanuaupyemon npote X, r/T, BbIMMCAAIOT NO
dopmyne
V,(m, —m,)-10°

V., m-10°
roe Vo — 06beM aHanuaMpyeMoro pacTBopa, Nory4eHHbIi no 5.1, cM™;
my;— mMacca areMeHTa B aHanu3npyemMomM pacTBope, HanAeHHasa No rpagyupoBOYHOMY rpadouky,

X= )

MKT;
my— Macca 3f1eMeHTa B KOHTPOSIbLHOM PacTBOPE, HaWaeHHasi N0 rPagynpoBOYHOMY rpaduky, MKr;
10g — KO3PDULMEHT NepecyeTa rPaMMOB B TOHHbI U MUKPOrpaMMOB B FPaMMbl;
V; — 06bem pacTeopa, B3AThIN AnA aHanusa no 5.7.3, om’;
m — macca aHanuaupyemou npobel, T,
Ecnu aHanuaupyemblii pacTBOp nepea aHanuM3om Obin pasbaBneH, NONy4YeHHbI pe3ynbTaTr
YBENUYMBAIOT BO CTOMBKO Pas, BO CKOMbKO Obin pazbaBneH UCXOAHbli aHanu3npyeMblii pacTeop.
PesynbTaTtbl BbIMUCASAIOT A0 TPETbEro AECATMYHOrO 3Haka M OKPYrMAT A0 BTOPOrO AECATUYHOrO
3HakKa.
Mpu ncnbITaHUKM BLIMONHAIOT ABa napannenbHbIX ONpeaeneHus, HA4MHasa CO B3ATUSA aHanNU3npyemon
npoosl.
3a OKOH4YaTenbHbIN pesynbTaT NPUHUMAIOT CpeaHeapudMeTUYecKOe 3HAYEeHUE pe3ynbTaToB ABYX
N3MEPEHUI MPU BbINOSIHEHWM YCMOBUI NOBTOPSEMOCTM MO 7.2.
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5.8.2 PesynbTar usMepeHuii NpeacTasnsioT B BUAe (}iA), /T, rae  A— abconioTHas NOrpeLLHocTb
N3MEPEHUI NpU AOBEPUTENBHON BEPOSATHOCTU P = 0,95, KOTOPYIO BBIMMCAAIOT N0 popmyne
A=001-X -0, ®)
rae 0,01 — koadbPULMEHT NepecyeTa NPOLEHTOB;

X - cpefnHeapuchmMeTMYECKOE 3HAYEHWE Pe3ynbTaToOB ABYX MNapannesfibHblX WU3MEPEHWI
MaccoBOW 40NN 3NeMeHTa, /T,
O —rpaHnLa OTHOCUTENbLHOI NOTPELLUHOCT ONPEAENEHNit NPU A0BEPUTESNILHON BEPOSTHOCTU P
= 0,95 (cm. Tabnuuy 7), %.

6 ATOMHO-aGCOPOUMOHHLIN MeToh onpenerieHUsl MapraHua, mMeau, Xenesa,
LMHKa, KobanbTa

CyLIHOCTb METOAA 3aKMI0YaEeTCA B CPABHEHWUM MOTMOLIEHUS PE30HAHCHOTO U3Ny4YeHus CBOOOAHbLIMU
aToMaMy 9NeMeHToB, 00pasylWMMNUCA B NIIAMEHU NPU

BBEJEHMM B HEro aHanuM3upyemoro pacteopa W rpagyupoBOYHbIX PAacTBOPOB C W3BECTHLIMU
MaCCOBbIMU KOHLIEHTpaUMAMKU onpeaensieMbiX 3NEeMeEHTOB.

6.1 Cpeacrea namepeHuin, obopyaosaHue, Matepuarnbsl U peakTUBbI

CnekTpohoTOMETPp aTOMHO-abCOPOUMOHHBLIA € NNaMeHHOM aroMu3aumert CcO  CrnekTpanbHbIM
ananasoHom 190-800 HM.

MpoGupkn ¢ nputepTbiMmu Npobkamu M-2-15(20)-0, 2 XC no MOCT 1770.

EMKOCTH NOMMSTUEHOBbIE BMECTUMOCTbIO 1000 oM.

Lunuuapel otnueHele 1(3)-100(250) no MOCT 1770.

Kon6bl mepHblie 1(2)-50(100,1000)-2 no MOCT 1770.

Munetkn 1(2,3)-1(2)-2—-1(2,5) no FOCT 29227.

Bropetkn 1-1(2)-25-0,02(0,05, 1,0) no FOCT 29251.

Kucnota conaHas no FOCT 3118, 4. 4. a., pacTBop B COOTHOLWEHMM 1 : 40.

LIMHK MeTannuyeckuii rpaHynMpoBaHHbIN G MacCOBOW ,qonem OCHOBHOro BewecTtea 96,0 % unu MCO
cocTaBa pacTBopa LMHKa MaccoBOW KoHUeHTpauun 0,1 MI/CM® C MOTPELUHOCTBIO aTTECTOBAHHOTO 3HAYEHUS
+1%.

AueTuneH pactBopeHHbIn no FOCT 5457 unu nponaH 6bITOBOM.

Kanuin mapranuosokucnein no FTOCT 20490, x. 4. unn MCO cocTtaBa pactBopa mMapraHua mMaccoBoOW
KOHUeHTpayun 0,1 Mr/cm® ¢ NOrPEeLUHOCTLIO aTTECTOBAHHOMO 3Ha4YeHuns £1 %.

Keacupl )KeJ'IGSOaMMOHI/II/IHbIe 12-BogHble unu MCO cocraBa pacrTsBopa Xefe3a MacCcoBOW
KOHUeHTpauum 0,1 mMr/cm® ¢ NOrpeLlHOCTbI0 aTTECTOBAHHOIO 3HaYeHns £1 %.

Kobanbt () cepHokucnbi 7—BO,CleIl/I no NOCT 4462, 4. a. a. unn MCO cocTaBa pacrteopa kobanbta
MaccoBOI KOHLeHTpauuu 1,0 mr/om® ¢ NOrpeLUHOCTbI0 aTTECTOBAHHOIO 3HaYeHus 1 %.

Meab CepHOKMCJ'IaH 5-sogHasa no FOCT 4165, 4. a. a., unn MCO coctaBa pactsopa Meau MaccoBoi
KOHUeHTpauyun 0,1 Mr/cm® ¢ NOrPELUHOCTLIO aTTECTOBAHHOMO 3Ha4YeHns £1 %.

Boaa auctunnuposanHasg no NOCT 6709 unu 4enoHn3npoBaHHas.

MpumevyaHune — [onyckaeTca nNpUMEHEHWE [LPYrMX CPeACTB WU3MEPEHWA C€  MEeTPOSorMeckumu
XapaKkrtepuctukamun un O60py,E|OBaHI/Iﬂ C TeXHUYeCKMMU XapaKTepucTukamMu, a TakKe peakKTUBOB W MaTepuanoB no
Ka4eCTBY He XYyXXe BbllueyKa3aHHbIX.

6.2 MoaroToBKa K UCNbITAHUIO

6.2.1 MpuroToBneHne OCHOBHbIX PACTBOPOB 351IEMEHTOB MAaCCOBOM KOHLleHTpaLlI/II/I 0,1 mr/cm®

6.2.1.1 MNpuroToBneHne pacTsopa MapraHua MaccoBoi KoHUeHTpauuu 0,1 MF/CM -no05.3.2.2.

6.2.1.2 MNpurotoBnexHue pacrsopa meamn Maccosom KOHUeHTpauum 0,1 Mr/cm®

PactBop meau Maccoaom KOHLeHTpaLuuu 1 Mr/CM> FOTOBST 10 5.4.2. 3

3arem 100 cm® NOMIY4YEHHOr0 pacTBOpa NEPEHOCAT B MEpPHyo Konby BmectumocTbio 1000 oM’ u
J0oBoAAT 06bEM pacTBopa A0 METKW AUCTUNIMPOBAHHOW BOAON.

MpumMedyaHuwue—Tpn Hanuuun MCO cocTaBa pacTBopa MeAu MaccoBoii KoHUeHTpauuu 0,1 Mr/cM® fiaHHbIi
pacTBOP HE roTOBAT.

6.2.1.3 MNpurotoBneHne pacTeopa xenesa MaccoBon koHueHTpauumn 0,1 MF/CM -no05.5.2.3.

6.2.1.4 MNpurotoBneHune pacteopa LUHKa MaccoBor koHUeHTpayum 0,1 Mr/cm’

PacTtBop LMHKa MacCcoBOW KOHLUeHTpauumn 1 mr/cm® roToBsiT no 5.6.2.8. 3atem 100 cm’ NONYYEHHOTO
pactsBopa NEpeHOCAT B MEPHYK Konby BMecTumMocTbio 1000 cM® u foBoAST 06bEM pacteopa 40 METKU
OUCTUIMNMPOBAHHOW BOAON.
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MpumedaHune-—Tlpn Hanuinm MCO cocTaBa pacTBopa LWHKa MaccoBoW KoHUeHTpaumu 0,1 Mr/cM’ AaHHbIi
pacTBOp He roToBST.

6.2.1.5 MNpurotoeneHne pacteopa kobanbTa MaccoBOW KOHUEHTpauuu 0,1 mr/icm®

PactBop ko6ansTa MmaccoBOW KOHLUEHTpauuu 1 Mr/cm® roToBAT Mo 5.7.2.5.

3arem 100 cm® NoMy4YeHHOro pacTeopa NepPeHoCAT B MEPHYIO0 Konby BMecTUMocTbio 1000 cm® 1 06bem
pacrtsopa AOBOAAT A0 METKM AUCTUNNMPOBAHHOW BOAON.

6.2.2 MpuroTtoBneHune rpagympoBOYHbLIX PACTBOPOB

B mepHble konObl BMecTumocTbio 100 oM’ u3 OIOpETKM HAnMMBAIOT PacTBOPbI AMEMEHTOB MAaCCOBOW
KOHUeHTpauwmm 0,1 Mr/cM® B o6 bemax, yKasaHHbIX B Tabnuue 6.

OB6bembl pacTBOPOB B KONGax 4OBOAAT A0 METKM AUCTUNNMPOBAHHOW BOAON.

PacTBopbl roTOBAT B €Hb NPOBEAEHUSA UCNbITAHUSA.

Mo pesynbTatam (pOTOMETPUPOBAHUA TPAAYUPOBOYHbIX PACTBOPOB CTPOAT rPagyMpOBOYHbIN rpaduk,
rae Ha ocu abCcuucC OTKNAAbIBAIOT 3HAYEHUS MACCOBbIX KOHLEHTPaLUi dnemMeHTa B rpagyMpOBOYHbLIX
pacteopax, MunaurpaMm B 1 AM®, a no ocu OpAMHAT - COOTBETCTBYIOLLME UM MOKa3aHus npubopa.

Tabnuya 6

Home O6beM OCHOBHOrO pacTBopa 3neMeHTa MaccoBas KOHLeHTpauumsa anemMeHTa B

p MaccoBOW KoHUeHTpauum 0,1 mr/cm’, oM’ rpaJyMpoBOYHOM PAcTBOPE, Mr/aM>

Konbbl | mapraHua | »kenes | meanm | uuHk | koBanbT | mapraHy | >kene | Meau | UMHK | koBanbTa

a a a a 3a a

1 0 0 0 0 0 0 0 0 0 0
2 1 1 1 1 1 1 1 1 1 1
3 2 2 2 2 2 2 2 2 2 2
4 5 5 5 5 4 5 5 5 5 4
5 10 10 10 10 6 10 10 10 10 6
6 15 15 15 15 8 15 15 15 15 8

6.3 NpoBeaeHue ucnbiTaHUA

6.3.1 MNMpuroTtoBneHue aHanuanpyemoro pacrsopa no 5.1.

6.3.2 OQHOBPEMEHHO C UCMbITAHMEM aHanu3upyemblX PacTBOPOB NPOBOAAT UCMbLITAHUS KOHTPOIbHbIX
pPacTBOPOB, HE COAEPXALLMX aHaNU3upyemMbie Npobbl, HaYnHas ¢ o3onexHns no 5.1 n ganee no 6.3.3.

6.3.3 OnpegeneHne MaccoBOW KOHLEHTpPaLUUKU 3NEMEHTOB B aHANU3NPyeEMOM pacTBope

OnpeneneHve MacCoOBOM KOHUEHTpauuu 9SMEMEHTOB B aHanu3vMpyeMoMm pacTBOpe MpOBOAAT MO
cneaylowmM aHanuTUYeckum NMHUAM: Mapradua — 279,5; Meaun — 324,8; xxenesa — 248,8; umHka — 213,9;
kobanbta — 240,7 HM.

Ona aTomusaumm UCNONb3YIOT Nramsa aueTuneH-so3ayx. Ansa aromusauun meam U LMHKa MOXET ObITb
UCMONb30BAHO MIaMs NPONaH-eo3ayx, kobanbta — nponaH-0yTaH-—Bo3ayx.

MoaroTaBnuealoT aTOMHO—abCcoPOLMOHHBIN cnekTpodoToMeTp (AAC) AnNA UcnbITaHUA B COOTBETCTBUU
C UHCTPYKUMEN K Hemy. Npu ctabunbHOM pexxume paboTel AAC B nnamsa BBOAAT NEPBbIA rpagyupOBOYHbIN
pacTBOp, HE coaepXxaluuii onpeaenseMblii 3NEeMEHT, U YCTaHaBNMBAKOT Hayano oTtcyeta. 3aTeMm BBOASAT B
nnaMsa rpagyMpoBOYHbLIA PACTBOP MAKCUMMAarbHON KOHUEHTpauuu 3feMeHTa WM yCTaHaBnMBAIOT AnanasoH
wkanbl. CHOBa BBOAAT NEPBbIN rPagyupoBOYHLIA pacTBOP U 3aTEM OCTarnbHbIE rPagyupPOBOYHbIE PACTBOPLI
B MOPsAKE BO3pACTaHUs B HUX MacCOBOW KOHLEHTpauuu anemeHnTa. [locne rpagyMpoBOYHbIX pacTBOPOB B
nnams BBOAAT aHanU3UPyemblii U KOHTPOMbHbLIA pacTBOpbl. Ons KOHTpons crabunbHocTu paboTbl AAC
yepes Kaxkable 4eCATb USMEPEHUI B NramMsa BBOAAT MNEPBbIN U NOCNEAHWUI rpagyupoBOYHbIE pacTBOpPLI. Ecnu
npu npoBepke OOHapY>XMBAKOTCA OTKIOHEHUS NokKasaHui bonee 4yem Ha 5 %, KOPPEKTUPYIOT HACTPOMKY
npubopa n nocnegHue 10 aHanu3MpyembixX PaCTBOPOB aHANMMU3UPYIOT CHOBA.

Ecnu nokasanua npuGopa npu U3MEPEHUM aHanu3upyeMmoro pacTBOpa MPEBLILIAIOT MOKa3aHus
npubopa Ana rpagyupoBOYHOrO pacTBOpa MakCUMarbHOW KOHUEHTpauuu, TO aHanuM3upyembli pacTtBop
pa3baBnsAlT pacTBOPOM COMAHOM KUCNOThl. [Mpu TakoMm e paszbaBneHuM NOBTOPSAOT U KOHTPOSbHOE
ucnblTaHne.

6.4 O6paboTKa pe3ynbLTaToOB

6.4.1 MaccoBytlo A0MN0 onpeaensaeMoro afneMeHTa B aHanusupyemoun npobe, X, r/T, BbIMUCAAIOT MO

dopmyne
e 6
_ I/o '(cl —CO)~10
3 3
m-10°-10
roe Vp— 06bem aHanM3mpyemMoro pacteopa, CM3;
C7 — MacCoBas KOHLEHTpaLMs SneMeHTa B aHanM3ampyeMom pacTBope,

)
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HanaeHHasa no rpaJyupoBOYHOMY rpadouky, Mr/am>;

Cop — MaccoBas KOHLEHTpaUusa anemMeHTa B KOHTPOSIbHOM pacTBope, HaWaeHHasa

no rpagyupoBOYHOMY rpaduky, Mr/,ElMB;

m — macca aHanu3upyemoii npooel, T;

10° - KO3(hPULUEHT NepecyeTa rpaMmmMoB B TOHHbI;

10° - k03(pPULMEHT nepecyeTa Kybuueckux CAaHTUMETPOB B Kybuueckue aeLumMeTpsl;
10° - KO3(pPULMEHT nepecyeTa MUNUIPAMMOB B FPaMMbI.

Ecnu aHanuaupyemblii pacTBOop nepea aHanu3oMm Obin pasGaBneH, nonyyYeHHbllt pesynbTar
YBENUYMBAIOT BO CTONbKO pa3, BO CKONMbKO pa3 Obin pa3baBneH MCXOAHLIN aHanM3upyeMblii pacTBOp.
PesynbTaTthbl BLIMUCAAIOT A0 TPETLETO AECATUHHOIO 3HAKa U OKPYINAIOT A0 BTOPOro AECATUYHOIO 3HaKa.

Mpu ucnbiTaHun BLINOMHAIOT ABa NapannesibHbIX U3MEPEHUS,, HAYMHAsA CO B3ATUSI aHaNU3Upyemomn
npo6bl. 3a OKOHYATENbHbIN Pe3ynbTaT NPUHMMAIOT cpeaHeapudMeTU4ecKkoe 3HaYeHue pesynbTaToB ABYX
M3MEPEHWi NPU BLINONHEHUW YCNOBUI NOBTOPSAEMOCTHU No 7.2.

6.4.2 MNpeacraBneHue pe3ynbLTaTtoB U3MepeHuii no 5.8.2.

6.5 OnpeaenexHne maccoeoi AONU MUKPOINEMeHTOB (MapraHua, Meau, xenesa, UMHKa u kobanbta)
MOXHO nNpoBOAUTL c MCNONb30BaHUEM aTOMHO-abCcopOLIMOHHOrO cnekrpodoTomeTpa c
ANEKTPOTEPMUYECKON aTOMU3aLUmen B COOTBETCTBUM C MHCTPYKLIMEN K AaHHOMY npubopy.

7 KOHTPOSb TOYHOCTU pe3ysbTartoB UCNbITaHUNA

7.1 KOHTPONb TOMHOCTU pe3ynbTaToB UCNLITAHUIA A0MKeH cooTBeTcTBOBaTL MOCT UCO 5725-6.

7.2 NpuemMnemocTb pe3ynbTaToB UCNLITAHWIA, NOMYYEHHbIX B YCIIOBUAX NOBTOPAEMOCTU (CXOAUMOCTI)

ABCONIOTHOE pacxoxaeHue Mexay pesynbTaTamMu [ABYX OTAENbHbIX HEe3aBUCUMMbIX WCTbITAHWUMN,
NOMyYeHHLIMU OAHUM U TEM e METOAOM Ha oaHoN nabopatopHoi npobe B 0aHOW U TOW e naGopatopun
OJHUM W TEM >e OnepaTopoM Ha OAHOM M TOM >Xe 3k3emnnspe 000pyaoBaHUA B TEYEHME KOPOTKOro
NPOMEXYTKA BPEMEHU NpU AoBepuTenbHon BeposTHocTM P = 0,95, He AOMKHO npesbiwaTh npeaena
NOBTOPAEMOCTYU (CXOAMMOCTH), I, NpUBEAEHHOTO B Tabnuue 7.

PacxoxgeHue mexay pesynbTatamu AByX napanfesibHblX WU3MEPEHUN AOMKHO COOTBETCTBOBATH
YCIOBUIO

| X, -X, |<001-X-r, ®)
rae X; n X, — pesynbTarbl napannesnbHbIX U3MEPEHU MACCOBON JONM 3neMeHTa, I/T;
0,01 — koahPUUMEHT NepecyeTa NPOLIEHTOB;

X — cpeaHeapudMETUYECKOE 3HAYEHWE PE3YNLTATOB MapassienbHbiX WM3MEPEHUA MacCOBOW
[Onn aneMeHTa, r/T;
r — 3Ha4yeHue npeaena nostopsiemoctu (cM. Tabnuuy 7), %.

Tabnuua 7 —MeTponornyeckue xapakTepucTuku onpeaeneHuns aneMeHToB

HaumeHoBaHne OnanasoH namepeHui Mpeaen Mpeaen MpaHunupl
onpegensemor MacCoBOI A0Nn NOBTOPSEMOCTU | BOCMPOU3BO- OTHOCUTENbHOM
0 anemeHTa anemMeHTa, r/t (cxogmmocTw), AUMOCTH, MOrpeLUHOCTM Npu
r,% R, % JOBEpPUTENbHON
BepoaTHOCTU P=0,95,
+0, %
Mapraxey O150 po 5000 Bkntou. 10 28 20
C.. 5000 « 10000 « 8 20 15
Meab Oor60 «300 « 15 35 25
CB.300 « 2500 « 10 28 20
>Keneso Or250 «500 « 15 33 24
CB. 500 « 10000 « 10 28 20
LinHk Oor125 «500 « 20 33 25
CB. 500 « 10000 « 28 20
KoGanbT or15 «100 « 20 40 30
CB.100 «250 « 15 33 25

Mpu BbLINOMHEHMM 3TOrO YCNoBUSA nNpuemnembl oba pesynbrata M3MEPEHWi W B KavyecTse
OKOHYaTENLHOTO MOXET ObITb UCNONBL3OBAHO UX CpeiHeapuPMETUYECKOE 3HAYEHUE.

Ecnu ato ycnosue He cobnioaaetcs, To B cootBeTcTBun ¢ NOCT NCO 5725-6 naGopatopusi A0MmMKHA
nony4YuTb €ellle ABa pe3ynbTata usmepeHui. MNpu NOBTOPHOM HapPyLUEHWU YCOBUW CXOAUMOCTM HAxXoAAT U
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YCTPaHAT NPUYUHBI, NPUBOAALLNE K HEYAOBNETBOPUTESNbHLIM pedyribTaTaMm.

7.3 MpnemMnemMocTb Pe3ynbTaToB U3MEPEHUIA, MOSNTYYEHHbIX B YCIOBUSX BOCNPOU3BOAUMOCTHU

ABCOMIOTHOE pacxoXaeHue mexay pesynbrataMmu ABYX OTAENbHbIX UCMbITAHWI, MOMYYEeHHbIMWU O4HUM
U TEM Xe METOAOM Ha MAEHTUYHbLIX Npobax B pa3Hbix nabopaTopusix pasHbiMiU OnepaTopammn Ha pasnuyHbIX
ak3emnnspax obopyaoBaHua Npu AOBEpPUTENBHON BEPOSTHOCTU P = 0,95, He JOIKHO mpeBbIaTh npeaena
BOCNPOU3BOAUMOCTU, R, npuBeaeHHOro B Tabnuue 7.

PacxoxgeHue mexay pesynbTataMu UCMbITAHWM, NONYYEeHHbIMU B ABYX nabopatopusx, Xinas U Xones,
r/T, AOMKHO COOTBETCTBOBATb YCNOBUIO

| X1 — X |=0,01-X R, ©)

rae  Xines, Xones — PE3YNbTATLI UCMLITAHUIA, NOSNYYEHHBIE B ABYX fTabopaTtopusx, I/T;
0,01 — koappuuUMeHT nepecyeTa NPOLIEHTOB;

2nma

X — cpeaHeapudMeETUYECKOE 3HAYEHWE PE3yNbTaTOB W3MEPEHMIT MACCOBON AONM SNeMeHTa B
AByx naboparopusx, r/T;
R — 3HayeHuMe npeaena BOCNPOU3BOAMMOCTKM (CM. Tabnuuy 7), %.
7.4 na OUEeHKN TOYHOCTU U3MEPEHUIA He pexxe OAHOro pasa B KBapTar, a TakKe Mpu CMEHe peakTuBoB
n obopyaoBaHWs, MPUMEHSAIOT METO[ C WCMONb30BaHWEM FOCYAApPCTBEHHbIX CTaHAAPTHbIX 00pasLoBs, B
KOTOPbIX TOYHO YCTAHOBJIEHO N aTTECTOBAHO 3HAYEHNe MacCOBOM Aonu anNemMeHTOB.
TOYHOCTb KOHTPOMbHbLIX U3MEPEHUI NPU3HAIOT YA0BNETBOPUTENBHOW, ECNM COOMIOAAETCA YyCNOBue

X -X, |<A,, (10)

raie X« - cpeaHeapudMETUYECKOEe 3HAJYeHWe pe3ynbTaToB [ABYX napannenbHbiX W3MEpPEHWUN
MacCOBOI A0ONK 3nemMeHTa B cTaHAapTHOM obpasue, I/T;
Xam — @TTECTOBAHHOE 3HAYEHME MACCOBOW AONW SNIEMEHTA B CTaHAapTHOM obpasue, I/T;

A 2, — aBCOMIOTHAsA NOrPELLHOCTb ATTECTALMN, T/T.
8 TpeboBaHuA Kk kBanudukaumm oneparopa
K BbINONHEHUIO M3MepeHur n obpaboTke uX pe3ynbTaToB AOMNYCKAKT Cheuuanncta, UMELLEro
BbICLLEE WINU CpeAHee cneuuanbHoe obpasoBaHue WUNM OnbiT paboTbl B XMMUYECKOW nabopaTtopuu,

npoLuesLuero COOTBETCTBYIOLUMIA MHCTPYKTaX, OCBOMBLLENO METOZ, B NpoLiecce 0Oy4YeHUs U YNOXUBLLErocs B
HOPMaTUBbI ONEPaTUBHOTO KOHTPOSS MPU BbINMOSIHEHUM NPOLIEAYP KOHTPOMS TOYHOCTU U3MEPEHU.
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