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OBJACTbL IIPUMEHERUA

Metonuka npespasHadeHa U1 ONPENCHCHHMR MAIUBAKA B TOPHEIX NOpPOIaEX,
PYOHOM H HEPYyAHOM MHWHEPANbHOM ChIPBE, MPOAYKTaX €ro oborauieHus u
nepepaboTkH,  OTBaJaX, I[POMBIINEHHEIX  OTXOAaX  rOPHOAOOLIBAIOUIETO,
CTPOHUTEIBHOIO M TEILIOIHEPIeTMYECKOr0 NPOH3BOACTBA, IMOYBAX, IaAX, JOHHLIX
OTNOXEHHIX, 30Ji€ pacTeHHH NpH coaepXxamuu ot 4 no 100 mr/kr. Coxepxanue
pTyTH B Dpobe He NoKHO Oonee YeM BABOE NPEBRINATH CONEPKRHUE MBIIBAKA.
MeTOAMK2 HE NMPHMEHHMa JUIA aHAMH3a 1IP0o0, B KOTOPHIX MBIBAK HPHCYTCTBYET B
BUC apCeHaTa XKene3a (CKOpOJMT).

1. IPMHITAII METOJA

Mero OCHOBAH Ha BOCCTAHOBNEHHR COCAMHEHMN MBIUILAKA BOJOPOIOM B
MOMEHT BBEIIGNEeHHA IO MBIIBIKOBHCTOIO BOACPOja, KOTOphie oOpaszyer
oxpallieHHkle coefuHeHus ¢ OpomHoit pTyTeIo I, HadecenHo Ha PHILTPOBAIBHYIO
Gymary (peaxuma l'yrnaifra). B 3aBHCHMOCTH OT KOnmYecTBAa MBUULAKR OKpacka
H3MeBRsIercs oT bnesHo-xeTol o TeMHO-KOpHUYHEBOH [2,3,5].

Bonopoxg noxydaercs NpK B3auMOJEHCTBHH METauIMYeCKOTro UMHKA ¢ CONAHOH
KUCIOTOR. MEINEAKOBUCTRI BOZKOpOX 00pasyercs B upHCyTCTBHM ABYXBaJIEHTHOIO
xKelne3a H [BYXBaEHTHOrO o082 [2].

B pabote [5] npennoxen BapHaHT 3TOr0 METOAA, N0 KOTOPOMY 06pa3yromuiics
MbIIIBAKOBHCTEI BONOPOA NPOXOAMT B ClelMansHoM npubOOpe depe: IHCK H3
¢uIsTpoBaNEHON Oymard, nNpONMTaHHOH pacTBopoM OpoMuOH prytTH (oM.
[Tpunoxenue 1) [1,5]. MuImBAKOBHCTEIH BOAOPOA MOrIOMAETCH NOJSHOCTHIO, €CIU
€ro KOJHM4YECTBO He IPEeBBIIIAET €MKOCTH HHIWKaTtopHOH O6yMarw. [lonrory
HOCrMOMEHHS MERIINBAKOBHCTOIQ BOXOPOAA KOHTPOJHPYIOT BTOPOH HHIAMKATOPHO
Oymaxkko#i, moMemeHHOR Hax mepBod. EcMM Ha BTOpo#l umaukaTopHo# Gymaxkke
Taxe obpasyerca OKpallleHHOE IITHO, TO O0mee copepkaHMe MEINbIKa Oyaer
PAaBHO CyMME TIOITIOIIEHHOT0 KAXKI0H OyMaKKOMH B OTAENBHOCTH.

2. SHAYUYEHNHSA XAPAKTEPUCTHK NOTPEHIHOCTHA

Metoguxa BHDOTHEHHS H3MEpeHMH o0ecrieyunaeT ¢ BEpPOSTHOCTLIO

P=0,95 nonyyerne pe3ynpTaros H3MepeHMd ¢ Norpemnocteio A=0,59C B
IMala3oRe M3MepeHuid Mambska oT 4 1o 100 Mr/xr ska.

3. CPEJACTBA H3MEPEHMHA, BCIIOMOT ATEJLHOE OGOPYJIOBAHYE,
MATEPHAJIB], PEAKTHBB]

3.1. Cpeacrea u3MepenuH, JaboparopHad nocyaa.
- Becrr apanuTrveckHe JraboparopHrle, moboro tena, 2 xn. touydoct, I'OCT

24104,
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- Ilpnbop nns yinaBnMBaHMA MpllubAKOBUCTOro Bomopona. [Ipmbop (com.
[lprnoxeHue 1) COCTOMT M3 CTeKNAHHOH Gawku Ha 100 cM’, B KOTOpYI Ha
pe3HHOBOW NpoOKe BCTaBNneHa CTEKIfHHAR TpyOKa, cyxeHHas kHH3y. B TpyOxy
BNOXXeHa  rodpupoBaHHas  rnonocka  Oymard, TNIpONMTaHHAas  pacTBOPOM
YKCYCHOKMCIOrO CBHHLA. Ha BepXHEM KOHIE CTEKIAHHOH TpPyOKM C IOMOILBIO
Pe3MHOBOM NPOOKK YKPEIISIOT HacaaKy, U3rOTORNEHHYIO U3 OPraHMYeCKOro CTexka.
Hacaaxa COCTOMT M3 HECKONLKUX IUVIACTHHOK C OTBEPCTHAMM AHaMETpoM 9 MM M
6 MM B 1eHTpe. IIlnacTHHKHM CKperuleHbl BHHTaMH. Mexay mnacTUHKaMH

3BKHMANOTCA 1Be OyMaXkky, NPONUTAHHbIE OPOMHOH PTYThHIO.

- [Tunerxu 4-2-1 (2,5) 'OCT 29227.

- Tunerxu 2-2-5 (10), T'OCT 29169.

- Konbr Mepunie 1-50 (100) 2 'OCT 1770.

- Luwmmyinper Mepsele 1-5 (10, 25 TOCT 1770.

- Craxann! B-2-100 (300) TXC I'OCT 25336.
Homyckaercs HCNoOnNb30BaHUE APYTHX THINOB CPeiCTB U3MEpEeHHMH, Nocynsl H
BCIIOMOraTe/lbHOro 0bopyioBaHuA, B TOM HUCAE HMIIOPTHBIX, C XapaKTE€PUCTHKaMH
HE XYXE, YEM Y NPHUBEACHHLIX B 11. 3.]1.

- Cranaaptasic 00pa3ypl COCTaBa C aTTECTOBAHHBIM COAEPIKAHUEM MBIIbLAKA OT
4 7o 100 w™Mr/Kkr, ycTaHOBJIEHHBIM C MOIPELIHOCTHIO ATTECTAUMM HE3Ha4MMOH IO
CPaBHEHHIO € MTOrpeIHOCTHIO METOOUKH.

- CrangapTHeie 0Opasubl cOCTaBa pacTBOpa MBIBAKA € IMOrPEUIHOCTHIO
aTTeCTORAHHOrO 3HayeHus He bonee 1% npu P=0,95. MaccoBas KOHLEHTpaIlHs
Mblibsaka B CO nomkHa 66T He MeHee 0.5 Mr/aM° ¥ He 6onee 2 Mr/cum”.

3.2. PeakTuBbl H MATEPHRAJL.

- Azotnas kucnota, T OCT 4461.

- Cepnas xucnota, 'OCT 4207.

- Consauas kucnora, [ OCT 311&8.

- Ammuax sogusiii, I OCT 3760.

- Amomunni xjaopucteiid, F'OCT 3759.

- bpom, 'OCT 4109.

- XKeneso tpexxnopucrtoe (FeCls.6H,0), TOCT 4147.

- Harpus runpoxeun, OCT 4328.

- Onoso asyxyopucroe, ' OCT 36.

- LIuHK rpaHynupoBaHHbli, Oe3 Meilbsaka, no TY 6-09-02-286.

- PtyTs 6pomuasn, no TY 6-09-02-374.

- Cunen yxkcycHokucnsiit, FOCT 1027.

- CrivpT 3THNOBBIN, pekTHHKOBaHHBIA TexHityeckui, [OCT 18300.

- Ilapadpun-2, TY 6-09-02-4112,

- Bona auctinnuposanHas 'OCT 6709,

Bce peakTiiBhl, HCnonb3yeMble IS aHai3a, JAOMKHB!L OBITh  KBanudwu-

KalUMHy 4.0.a WIH X. Y

- GunsTpst 06e3300enunble, «Denas nenTan, anamerp 9 oM, TY 6-09-1678.
- PunbeTpel 00€3301€HHbIC, KCHHAS AeHTa», Aametp 9 oM, TY 6-09-1678.
JlomyckaeTcs HCMNOAL308aHUE PEAKTHBOB M MATEPUAIOB, H3rOTOBJIEHHBIX I1O
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APYroH HOPMAaTHBHO-TEXHHUYECKOI ROKYMEHTIIUIM, B TOM YMUCIIE HMMOPTHLIX, C
KBTHPMKaALHEN He li1Ke Y.11.a.

4, YCJIOBHA BE3OITACHOI'O NPOBEJAEHHUA PABOT

4.1. Ilpn sbinONHEHHHM aHanu30B HeobxonuMo cobmwozath TpeboBaHHA
TeXHUKH be3zonacHocTH npu paboTte ¢ xumuueckimu peaktusamu [OCT 12.4.021.

4.2. DnextrpobesonacHocTs npu pabore ¢ aInektpoycraHoskamu no [OCT
12.1.019.
4.3. Opranuszauna o6yueHus paborarowmx OezonacHoctr Tpyma no [OCT

12.0.004.
4.4. [lomewenne nmabopaTopuM MOOMKHO COOTBETCTBOBATH TpebOBaHUAM

noxxapHoi 6e3onacHocT o ['OCT 12.1.004 1 HMeTs cpeacTBa roXapoTyuleHHus Mo
["OCT 12.4.009.

5. TPEBOBAHHNWA K KBAJIMOHKAIIUMHA OIIEPATOPOB

BrinosHedHe H3MEPEHUH MOXET NPOBOAMTE XWMHUK-AHANHTHUK, H3YYHMBUIKHA
METOLNHKY.

6. YCJIOBHS BBINOJIHEHUS U3MEPEHUH

HimepeHus npoBoadgTCS B  HOpMasnbHbIX  J1abOpaTOpHBEIX  YCJIOBMSX B
cootrBetctBMM ¢ [[OCT 15150.

Temneparypa okpyatouiero Bo3myxa (20+5)°C.

OTtHocuTensHas BAAKHOCTL (80+5)%.

AtMocdepHoe nasineHue (84-106) xila.

YacroTa nepemenHoro toka (50+1) I'.

Hanpsxenue B cetn (220£10) B.

7. OTBOP, IOAI'OTOBKA U XPAHEHHE ITPOb

Ot6op npo6 nousk! npoBogaT B cootsercTBHH ¢ ['OCT 17.4.53.01, 17.44.02 v
28168, nouHeix oTnoxeuuit mo ['OCT 17.1.5.01.
[Ips otbope npob cocramigeTcas CONMPOBOAMTENLHBIA JOKYMEHT MO QopMe, B
KOTOPOH YKa3bIBaeTcA:
- LIe/Ib AHATK3A;
- MECTO, Bpems 0T1O0pa;
- HOMep 1npookI;
- IOMKHOCTh, GaMuTusa oTOHparoulero npobei, gara.
[MTooroToBky B XxpaHenue npod seimonHaroT B coorBercTBUU ¢ OCT 41-08-249-

85 (8].
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8. MO OTOBKA K BBINTOJHEHHWIO USMEPEHUHU

8.1. [IpurororneHue BCNIOMOrareslbHbiX pPAaCTBOPOB.

8.1.1. CepHan  kucnora, pasbasnesHas  1:l. K pasinomy  ofnemy
AUCTHLIMPOBAHHOW BOOBI NpHIHBAIOT paBHbIA oObeM cepHoN xucnorsl. (Cpok
XpaHEHHA HEOrpaHHYeH.

8.1.2. CepHas KMCJIOTA 10%-HBIH pacTBOp (no 0OBEMY).
K 90 cM” mHcTWwINHpoBaHHOH Boasl Npubasmttor 10 cM® cepHolt  kucnorsl. Cpok
XpaHEHHS HEOTPaHHYEH.

8.1.3. Conanan  kucnaora, pasbasnendas  1:1. K paBHoMy  o00BeMy
NUCTUUIHPOBAHHOW BOAb! NpHOaBnAOT paBHBIH 00BeM consHOH xucnorel. Cpok

XPAHEHUA HEOTPaHHYEH.

8.1.4. Consinas kucnota, pasbasnenHas 1:9. K 90 cM’ nuctunnmupoBanHoii BOAbI
npubasngior 10 cM” consHol kHcnoTsl. CpoK XpaHeHHa HeorpaHHyeH.,

8 1.5. AMMOoHHI xnopHucTel#, 1%-HBIK pacTBOp. | r XJOpPHUCTOro aMMOHHA
pacTeopstoT B 100 cM> AHCTMIINMPOBaHHOM BoAkl. CPOK XpaHEHHS HEOrpaHUYEH.

8.1.6. Xeneso Tpexxsnopucroe, S5%-HRIH pacTBOp, TNpPOBEPEHHBIA Ha
ColepXaHWe  MbilibSKa. O T TPEXXJNOPHCTOr0  XKefle3a  pacTBOpPSKT B
95 cM’ AUCTHNTIMPOBAHHON BOJBL. S CM> PacTBOpPa aHAIM3HPYIOT Ha CONEp)KAHHE
mpibaka non. 10.4.2. Jonyctumo npucyrcteue 0,2-0,3 Mkr mbimbska. Cpok
XpaHEHHs HeOrpaHHYEH.

8.1.7. Hatpus ruampokcun, 10%-ue1id pactBop, 10r ruopokcuna HaTpHs
pacTBOpstOT B 90 cM’ HHCTHANMPOBAHHOM Boupl. XPaHSAT B NOIMITHIEHOBOH NOCYAe.
CpoK xpaHeHHs HEOTpaHHYEH.

§.1.8. Onoso aByvxnopuctoe, 10%-HbIA pacTBOp B COJMHOH KHCJOTE,
pazbasnexHbit 1.9, cgexxenpurorosneHHbIA. 10 I' ABYyXJIOPHCTOIO OJIOBa pacTBOpAIOT
B 90 cM’ COATHO KMCIOTHI, nazbasnenHoidt 1:9.

8.1.9. PryTh OpoMHas, 5%-Hslil pactBop, 1,23 r bpomHOR PTyTH pacTBOpsIOT B
25 cM’ aTunoBoro cnupra. Cpok XpaHEeHHS HEOIPAHHYEH.

8.1.10, CBuHen yxkcyCHOKHC/BIH, 5%-HBIA pacTBOpP. 5T  YKCYCHOKHUCIIOIO
CBHHLA pacvBOPIIOT B 95 CM° MUCTHIMpOBaHHOM Boabl. CpoK  XpaHeHHs
HEOrPAHMYEH.

8.1.11. bymara, nponutraHHas pacTtsopoM OpomHol pryTH (n.8.1.9.). IlnoTHele
obeszonenHrle QunsTpsl (¢ "cuHel NEHTOMR") NOrpyXaloT B pacTBOp OPOMHON pTYTH
Ha | 4ac, cyuwlaT Ha CTexJle M paspe3aroT Ha NOJOCKH pasmepoM 20 MM x 30 MM.

XpaHaT B baHke ¢ npuTepTOd NpOoOKOH B TEMHOM MecTe 2-3 Mecdlla.
8.1.12. Bymara, 1ponuraiiHas  pacTBOPOM  YKCYCHOKHCIIOIO  CBHWHUA.

Obezzonennnie  GuapTpel (¢ “Oe€sioit  NEeHTON) MpPONUTHLIBAIOT  PACTBOPOM
\ KCYCHOKHCNOrO CBMHIZ, CyHIAaT HAa CTEKJe W Pa3pe3aloT Ha IOJIOCKM LIHpHHOH 8-
|0 MM, XpauaT 8 DaHke C¢ OpHTEpTOH NpobOKON B TeueHue 2-3 MecsleB B TemMHOM
MecTe.

8.2. [Ipurorosaeitiie rpaaYHpPOBOYHLIX PACTBOPOS.

8.2.1. [lpuroTosnenue pabouero pactsopa A C KOHUEHTpauUMEH MbllubAKA

0,1 mr/ea’.



Bekpbiaror cTekasHuyio  amntvny  [[COP Mblwibaka ¢ koHUeHTpauue
3 - - 3
1,0 mr/ea”.  Ortdupalor nunerkoit 5,0 oM, nOMEWIaloT B MCPHYH  KOAOV
3 .
BMECTUMOCTBIO 50 cM™, 1OBOOAT A0 METKH BOJOH, NEPEMEIWBAIOT. PacTBop XpaHAT

3 mecsaua (pacTBop AOAKEH ObITh MPO3PAUHLIM).

& e 5 il W

0,01 mr/em’.
Ot6upator nunetkoit 10 cm’ pactBopa A B Mepuyio konfy Ha 100 cM n

AOAMBAIOT BOAOH 00 METKH. PacTBOp xpaHHTCA 2 Heae M.

8.2.3. [IpurotoBnenne paboyero pactBopa B Mblubgka ¢ KOHUEHTpalMeH
0.002 Mr/cM”.

Otbuparor nunerxoii 10 cM’ pactBopa BB MepHyro konby Ha S0cM’H
AOAMUBAIOT BOAOH 10 METKH. PacTBOp rOTOBAT B NACHDb NPHMEHENHUR.

8.3. ITocTpoenne WKAAbLI CTAHAAPTHLIX CCPHH.

8.3.1. OnpeneneHue MBIUBAKA IpU codepaHuu ero ot 10 Mr/Kr U BhilLE
(Hacaaka Ha npubope C orBepcmem avameTpoM 9 MM, oM. [lpunoxenue 1).

B crnsukn Ha 100 cM’ (takue ke Kak B npubope IS YAaBAMBAHHUA
MLIH.IBHKOBHCTOI‘O soaopona) ormepusaror 0; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0; 1,2; 1,6;
2,0 oM CTaHpapTHOTe pacteopa B, comepxaiuero 10 mxr mmmbﬂna B lom (0; L) 2,
4; 6; 8; 10; 12 16; 20 Mkr Merussxa). [IpubasnsaoT 2 cM pacTBopa nﬂyx:wpncmro
onoBa, 17 cm’ consHOM KHCIOTH M QOBOAAT BOMOH a0 o6bemMa 80 cv’. [pubasnstior
5 r rpaHyIHpOBaHHOTO LIMHKA H Jajlce MPOLOJDKAIOT, KaK YKa3aHO B XOA€ aHa/lIu3a

(o . 10).

8.3.2. Onpenenenue MeILIBSAKA NTPU codepxaHuH ero ot 4 o 10 Mr/kr (Hacazxka
Ha npubope ¢ OTBepCTHEM nnamerpom 6 MM, cM. [Tpunoxenuel).

B cknaukH Ha 100 cM’ (TakMe ke kak B npubope ANf  YIaBIHBaHMA
MBILUIBAIKOBHCTOro Boaopoaa) otmepusatror 0; 0,3; 0,5, 1,0; 1,5; 2 0; 3,0u
4,0 cM” crangapTHOro pactsopa B, cogepmamero 2 MKr Mbitbsika B 1 cm” (0; 0,6; 1;
2; 3; 4 6: 8 Mxr Mpimibska). IMpubasmaoT 2 cM’ pacTBopa ABYXJIOpUCTOro 011083,
17 cM® consiHOM KMCIOTBL M JOBOIAT Bo#o# mo obbema 80 cm’. IlpubaBnsior 5T
rpaHyMMpPOBaHHOro LHHKA M Janee MpoHOJDKAKT, KaK yKa3aHO B XOJ€ aHa/lH3a
(nomn. 10).

Ecnu anga aHanu3a NpUMEHSTh TE )K€ PEaKTHUBBI, YTO H [/11 NOCTPOCHMSA IHKATHI,
TO napaguHupoBaHHOH WKano# (11.10) MOXKHO MONb30BATHCA B TEYCHHE HECKOTLKMX
MeCAIEB NPH XpaHEHHUH €€ B TEMHOM M CYXOM MecCTe.

8.4. KonTpojb ¢cTaOHJILHOCTH rpagyHpPOBOYHOH XaPaKTepHCTHKH.

KoHuTposp cTabHUNBHOCTH MpagyHPOBOYHOR XapaKTEPHCTUKH [POBOAAT HE PEXE
OJHOI'0 pa3a B MecAl WIH NIpY cMeHe peakTHBOB. CpencTeamMu KOHTPOA SIBJIHOTCH

BHOBb [IPUIrOTOBJEHHBIE 00pasubl O rpamyMpOBKHM (He MeHee Tpex o0pa3uos,
OTBEYAIOIIMX TI0 COHEPXAHMIO ONpenelieMoro KOMMNOHEHTa ApHONH3UTENBHO

Hayary, CepeMHe H KOHLY rpafyHMpOBOYHOIo rpaQHKa).
["'pamynpoBOYHYIO XapaKTEPUCTHKY CUHUTAIOT CTaOMILHON NMPH BEITIOTHCHHH 1A

Kaxxaoro obpaslia rpadyHpOBKH CJIETYIOILNEro YCIOBUA:

|C-Cyl<1,28 0 (A), rae
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C - pe3ynsTaT KOHTPOJBHOIO M3MepeHHsA MACCOBOH KOHUEHTpauWy MbILIBAKA B

odpasue s rpalyHupOBKH;
Co - aTTeCcTOBaHHOE 3HaYeHHe MaccOBOH KOHLEHTpallMW MbIIIbgKa B 00pa3sue ajs

rpaxyHpPOBKH,

o (A) =0,5A - xapakTepUcTHKa cny4aifHOH COCTaBIAIOMICH [TOrPENTHOCTH.
3HayeHus A npuBeaeHsI B 11.2.
Ecnd ycnosue  cTabDHMABLHOCTH  TPagyYUPOBOYHOH  XapaKTEPUCTHKH  HE

BBIMOJMHAETCA TOMBKO ANA OAHOro odpasia rpagyHpoBKH, HEODX0AHMO BBINOJHUTE
MTOBTOPHOE H3MEpPEeHHe 3TOoro obpasua ¢ UeJbH HCKIIOYECHHS pe3ynbTara,

cofepxaluero rpydyio norpeurHocTb.
Ecny rpagysdpoBOyYHass XapaKTepHCTHKA HEeCTaOHNIbHA, BLIJCHAIOT TPHYHHE

HECTAaOWIBHOCTH TpaXyHPOBOYHON XAapPaKTEPHCTHKH H MOBTOPAIOT KOHTPOJIHL ee
CTaOWIBHOCTH €  HCIONB30BaHHEM  Jipyrux obpasuos anga  rpaXyHpOBKH,
npedyCMOTpeHHEIX MeToaukoH. Ilpu moBTOpHOM oOHapyxeHHH HecTabHILHOCTH
rpagyHpOBOYHOM XapaKTEPHCTHKH CTPOST HOBYIO (HKaTy CTAHAAPTHEIX CEPHH.

9. YVCTPAHEHME MEIAIOLIETO BJMSTHUS COITYTCTBYIOUHX
3JIEMEHTOB

BocCTaHOBIIEHHIO MBIIIbAKA A0 MBIIIESAKOBHCTOrO BOAOPOJA MEIUAIOT: MEND,
HUKeTb, KobaneT, pTYTh, cepebpo, mnaTHHa, namiagdi [2,4]. MukporpamMmoBssie
KOJIYYECTBA MbIUIbIKA ( V) oTnenstor oT GONALIUMX KOJNHYECTB 3THX 3AEMEHTOB

OCaXXNEHHEM C TPEXBAJICHTHBIM XKEAC30M B BHAE apceHaTa Xxenesa [5).
CoenvMuHeHnsa CcypbMbl TakXe BOCCTAaHABJIHMBAKOTCA BOJOPONOM, OIHAKO

qyBCTBUTENBHOCTH peakKUM oOpasyromerocs npy 3ToM CyphbMAHHUCTOrO BOAOpOJa C
OPOMHOH PTYTBIO 3HAYMTENLHO HHXE, YEM MbILILAKOBUCTOrO Bolopona: 250 Mkr
CYPBMBl OKpalUMBAlOT UWHAHKATOpHYK0 Oymary cnabee, yeM 0,4 MKr Mplnsaka. Jns
OTAENEHHS OONpIIUX KOAUYECTB CYpbMbl NPOOBl clenyeT pasNnoXUTbh Aa30THOMH
KHCAOTOH C NOCAeLYIOUIMM BbiNapHBaHHEM pAaCTBOpa N0 NOJIOBHHLI 00beMa; nocie
pa3baBiieHHss pacTBOpa BONOH cypbMa B BHIEe METACYPLMAHOW  KHCJIOTHI

OT(QUNBTPOBLIBAETCS BMECTE C HEPACTBOPHUMbIM OCTATKOM.
CoeaMHeHUs CEpbl BOCCTAHABIWBAIOTCA BOAOPOIOM OO CEPOBROAOPOAA, KOTOPI

yN1aBAHBACTCS GUABTPOBANIBHOM Oymaroi, [IPONHTAaHHOH PacTBOPOM
YKCYCHOKHCNOro CBHHLA, NOMEWEHHOH B TPYOKY.

Onpenenenyio MbIIbIKa MeWAlT a30THas KWcioTa, Xiop, Opom H loa.
["asonAspl YHaISOTCs B Npoliecce pasnioXKenus Mpodul a30THON KHCNOTOH, KOTOPYIO B
CBOKO OMEpENb YIANAKT YIapMBaHUEM pacTBOpa ¢ CEpHOH KHCIOTON 0O NOABIEHHS

NapoB CEPHON KUCAOTHI™.

*Ocmamoix azomnou Kucaomel YOARAemca Npu 0caicoenuy Okcuoo8 mMenmannos.
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10. BLINMOJIHEHUE USMEPEBUHN

Hasecky npobsl or 0,1l no 0,5r (B 3aBUCHMMOCTH OT npeanonaraemMoro
COlEepXaHMs MbliibAKa) rnomewator B crakadH Ha 100 cM” [IpHAKUBaoT  3-
10 cm’ a30THOI KKCAOTh, OCTaBAKIOT HA XONOLY A0 fipexpaileting 6VpHoii peakiuu
H 3aTEM BbiNapMBalOT JOCYXa Ha BOASHOM DaHe. B ciyuae BblacneHHs cepbl 471 €€
OKMC/IICHM npubaB/lIAOT HECKONLKO Kanenb 6Opoma. 3atem npubapasior 2-
10 cM’ cepHOM KMCHOTE!, paibasnennoit 1:1, ¥ HArPeBAIOT AO HAYANA TOABACHUS
napoB CEPHOH KHCAOTHL. 1o oxnaxaenuu npwiusaiot 20 cm’ consnoit kuenotsl 1:9,
pacTBOp CJlerka HarpeBaloT AAd pacTBOPEHHA Cynb(PaToB, CHOBA OXJaXIalOT H
OTGHUNLTPOBBIBAIOT  HEPACTBOPHMBIH  OCTaToKk  vepe3d  GUABTp  «Oenas
NleHTangHaMeTpoM 9 CMm, [IpombiBasi €ro COJIAHOR Kucnotor 1:9. ®unstpat M
NpoMbIBHEIE BOXel COOHparoT B cTakan Ha 300 cm’. K GuubtpaTy npubasisior
5 cM’ 5%-HOTo pacTBOPAa XJOPHCTOI'O >KEeJjie3a, HarpeBarwT 0 60-70°C, [IPHITHBAIOT
aMMMAK [10 MOJHOI0 OCAXKIEHUA I'MAPOKCHIA XKefe3a (cnabeii 3anax), JawT OCaIKY
OTCTOATHCA [N KOAryJasUHH, QHILTPYIOT 4€pe3 HerUTOTHLIN QuabTp (“‘Oenas nenta™)
M MpomMeiBaloT ocanok Ha ¢uiabtpe 8-10 paz ropsuuM 1%-HBIM pacTBOpPOM

XJIOPUCTOr0 AaMMOHMUA.
Ocanok Ha ¢HABTPE pacTBOpAIOT B 34 cM™ CONIHO#M KHCAOTH 1:1 U 0OMBIBAIOT

GuwibTp BOLOM, coOHpas pacTBOp B CKJIAHKY npubopa s yNlaBIHBaHHS
MBILIBAKOBUCTOr0 Boaopoaa. HoGapmstoT 2 cM° 10%-HOro pacTBOpa ABYXJIOPHCTOTO
0/10Ba, AOBOAAT 06BEM pacTBopa BoAo#H 10 80 cM’, BBOXAT 5 I' rpaHy HPOBaHHOIO
LIMHKA K OBICTPO COEOMHAIOT CKISHKY MpUOOpa C NMOIJIOTHTENBHBIM YCTPOHCTBOM.
[Ipu comepxanuu Mbliibska 10 -100 Mr/kr noas3yroTcs Hacaaxkod C AUaMeTpoM
OTBEPCTHA 9 MM, IpH COAEpPXaHHUH - 4-10 MI/KI - HacagKoH € AIHaMeTpOM OTBEPCTHA
6 MMm. CxisHxy npubopa cTaBAT B KPUCTA/LUIM3ATOP C XOJIOAHOM BOIOH M NIOMELLAioT
Ha 1,54yaca B temHoe MmecTo. CKIAHKY u3penka BCTpAXMBalOT. [lo OKOHYaHHH
peakUMH BBIHMMAIOT H3 HacaOky OpOMHO-PTYTHBIE HHIAMKATOpPHBIE OYMaXKH H

napadWHUPYIOT UX: KNaXyT MEXIY LABYMA JIMCTaMR QUIbTPOBANBbHOM DyMmary M Ha
BEPXHUH JIMCT B TOM MECTE, A€ MPOCBEYHBACT OKPALUCHHOE MATHO, MOMEIHAIOT

ManeHbKUK Kycodek 4uctoro Oenoro napaduna. [lapadun pacnnasndior,
MpUKacasiCb K HEMY HarpeThiM HA ra30BOHM roOpefike amOMHHUEBLIM ILUIIATEIEM.
Cneqyet n3berats reperpeBaHys WINAaTeNA, TaK KaK 3TO MOXET BbI3BATh MCKAXKEHHE

usera maTHA. OKpacKy HNOKpHITOro napagMHOM NATHa CPABHUBAIOT C OKPACKOH
MaTEeH [IKansl CTaHAApPTHOH cepuu. EcaH Ha BepxHeH HHOHKAaTOpHOH Oymaxke

Takke 06pazoBalock OKPAIMIEHHOE IITHO, TO €ro TaKKE CpaBHHBAIOT CO WKAIOH.
B stoM cnryyae ofuuee coaepxxaHue MBILIBAKA PABHO CYMME MOTJIOUIEHHOI0 KaXIO0H

OYMaXKKOH OTAE/IBHO.

3

11. ObPABOTKA PE3YJLTATOB USMEPEHHHA

Conepxanne Mpiulbsika B pode (C, MI/KI) BBIMUCIAIOT 110 QopMye:
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rane C, - colepkaHHe MbllUibiKa B #CCIIENYEMOM pacTBOpE, HaAHAEHHOE ro

lIKaNe CTAHNApPTHOH CEPUH, MK,
m - HaBeckKa, T.

12. OOOPMJIEHHUE PE3YJILTATOB AHAJINU3A

PeaynpTaT  KOJWYECTBEHHOro  XUMWYECKOro  AaHajnu3a B NOKYMEHTax,
pexyCMaTpHBaolHX ero HCNoIL30BAHUE, NPEACTABIIOT B BALE!
CxA, Mmr/kr, P=0,95
3xadyeHHs A npuBeneHsl B 11.2. HHcnoBoe 3HaYeHMUE pe3yJIbTaTa aHallv3a JOJKHO
OKaH4YMBAThCA LIHPPOH TOro e pazpsia, 4TO H 3HaYEHHE TIOIPEIIHOCTH.

13. KOHTPOJIb NNOrPEIMHOCTU METOJIUKH BBLIIICJIHEHHUA
N3MEPEHUH

13.1. AaropuTm npoBeeHns ONepaTHBHOr0 KOHTPOJIA BOCIPOH3BOJAHMOCTH
OriepaTUBHLIH KOHTPONbL BOCMPOU3BOAHMOCTH I[POBOIAT C HCNONB30BaHHEM
padounx npod. OnepaTUBHBIA KOHTPOJb BOCIMPOM3BONMMOCTH IMPOBOAAT ITyTEM
CpaBHEHHA pe3yAbTaTa KOHTPOJIbHOHM nipouenype! Dy, paBHOr0O pacXOXACHHIO IBYX
pe3yJbTaToB u3MepeHuit (nepsuynoro - C; ¥ nosropHoro - C,;) MaccoBOH a0
(BA7IOBOrO CONEpXKaHHsA) MblUbiKa B OOHOH H TOH Xe€ MNpobe, ¢ HOPMATHBOM

OTIepaTHBHOT'O KOHTPOJS BOCHIPOU3BOJAHMOCTH - D),
Bocnpou3roauMOCTh KOHTPONBHBIX M3MEpPEHUH, a TaKKe BOCIPOH3IBOXHMOCTS

pe3ynbTaTOB W3MepeHur pabodmx npod, nosyyaeMBIX 3@ IEPHOH, B TEYEHHE
KOTOPOr0  YCJIOBMS  NpPOBEHEHMS  aHaJlM3a TNPHHUMAIOT  CTa0WIBHBIMH H

COOTBETCTBYROIUUMHU YCJIOBHAM TMNPOBCACHKA KOHTPOJABHBIX mmepeﬂnﬁ, HNPpHU3HAIOT

yIOBJIETBOPHTESILHOH, E€CIIN:
DH:|C1.C2 |..<_. D
3uauenus D npuBenensl B Tabauue . Bribop 3Hauenus D nposozmar 1o
3HAYEHHAM!

[Ipy npeBnllleHWU HOPMAaTHBa OMEPATHBHOIO KOHTPONA BOCTPOU3IBOIUMOCTH
yKCREPHMEHT NopTopsioT. Ilpy NOBTOPHOM NpPEBLILIEHHU YKa3aHHOrO HOPMATHBA
BLISCHANOT TPHYMHBLI, TNPHBOAAIUME K HEYAOBIETBOPUTENBLHBIM pe3yJbTaraM
KOHTPOSIS, U YCTPAHAIOT HX.

Tabnuna 1
- Jlnanazon HopMaTHB onepaTHBHOIO KOHTPOJA ‘
H3MEPEHUI Bocrnpoussoan- L [TorpemHocTH( TOYHOCTH)
MBLHUBAKA, MI/KT MOCcTH, D, Mr/kr - | BHyTpeHHero Brewnero
(P=0.95) | KoHTpoOns, KOHTpPONA,
| # {(PfOlQO),MI‘/KI‘l K (P$0,95),n‘1r/1{r__j
ot 4 10 100 BKn. | 0,83 C | 0,50 C 039 C \
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13.2. AnropuT™ nposeleHH1 ONEPaTHBHOIN0 KOHTPOJA MNOIPellHOCTH

(TOYHOCTH) € HCNOJIB30BaHHEeM 00pa3 OB KOHTPON.
ObpazuamMy 19 ONEepaTHBHONO KOHTPOJS TOYHOCTH ABAAIOTCS CT3aHOAPTHbIE

00pa3siibl, 6:1H3KKUE MO COCTaBY aHAIM3UPYEMBIM NpolaM.

AJITOpUTM TIpOBEAEHUSI ONEPATHUBHOTO KOHTPOAS TOUHOCTH C IPUMECHEHHEM
00pa3loB 418 KOHTPOJIA COCTOHT B CPaBHEHUH pe3y/bTaTa KOHTPOJIbHOM HIpoueaypb]
K, paBHOro pasHOCTHM MeEXIY PE3yNbTaTOM  KOHTPOJBbHOIG  HM3MEpPEeHMs
ATTECTOBAHHOH XapaKTepHCTUKH B oOpasue s KOHTpoas - C M ero aTrrecTOBAHHBIM
3HayeHueM - Cg, C HOPMATHBOM ONEPAaTHBHOIO KOHTPOJSt TOYHOCTH - K.

ToynocTs KOHTPONBHOIO H3MEPEHHUA - (,a TalkOKe TOYHOCTb pE3yNHTaTOB
aHanH3a paboyux Npod, BLINTOJHEHHBIX 3a NEepHOld, B TCYEHHE KOTOPOIrO YCIOBHY
TIPOBEACHHUSA aHAU3E NPUHHUMAIOT CTAOMIBHEBIMU H COOTBETCTBYIOUIMMH YCIOBHMAM

[IPOBEACHHS KOHTPOJILHOTO U3MEPEHHUS, [IPH3HAIOT YAOBIETBOPHUTEILHOMH, eciu:
KK: j C'Cn l g K

3HayeHHa HOPMATHBOB OIIEPATUBHOIO KOHTPOJS MOIPEMIHOCTH (TOYHOCTH)
npuBeaeHs B Tabmuue 1. Bribop 3HayeHus K mposoast no sHauenHaM .

13.3. AnropsTvM npoBeneHHS ONEPATHBHOIO0 KOHTPOJAA IOTPEWIHOCTH
(TOYHOCTH) C HCNOJL30BAHHEM METOAA H00aBOK.

ObpazuaMu AN ONEPATUBHOIO  KOHTPOAR  [IOIPELIHOCTH  SBISHTICH
rocyAapCTBEHHBIE CTaHAApTHbhie OOpa3lsl pacTBOPOB, KOTOpble MNpHOABAAIOT B
HCXONHYIO Npoby B TakOM KOJMYECTBE, 4YT0DBI KOHUeHTpaums HobaBku Oulla
OJIH3KOH K CONEP/KaHHIO KOMMOHEHTa B Npobe.

ANrOpUTM  TMpPOBENEHUR  ONEPATHBHOIO  KOHTPOAA  INIOTPEIIHOCTH ¢
UCNOJNIb30BaHHEM MeToa J00aBOK COCTOMT B CPaBHCHMM pe3viLTaTa KOHTPONbHOH

npouexypel K,, paBHOIO PasHOCTH MEXAY pPe3yabTaTOM KOHTPOALHOIO M3Mepedus
MaccoOBOH AOJH MbIbAka B npobe ¢ nodaskoit - C', B npode 6e3 nobasku - Cu
BenuuHOM nodasku - C,, ¢ HOPMATUBOM ONEPATUBHOIO KOHTPOJIS NOrpelIHOCTH K.
HopMatye oOnepaTHBHOrO  KOHTPOJIS NOrPEWHOCTH  PacCHHTHIBAT 1O
QOpMYiiaM: |
- NIPH NpoBELUEHHH BHyTpunaboparopHoro koHTpoas (P=0,90)

Kp=0,84 V(AL + (A, MUK
- IPH NpOBEIEHHH BHewHero KoHTpons (P=0,95)

Kn= V(A +(A)°.  mrikr

rae Ao, A., (MI/KT) - 3HayeMHsA XapakTCpUCTHKM norpewnocti (be3 yucra
3HaKa), COOTBETCTBYIOIHE MAaCcCOBOM R0ONE MblUIbAKA B NpobHe 0e3 podaskH, Npode ¢

noOGaBKOH, COOTBETCTBEHHO.
ToMHOCTL KOHTPONBHBIX H3IMEPEHHUH, @ TAKXKE TOUNOCTHL PE3VILTATOB H3IMEPCHHHA

padOMHX Npo0, MONYHAEMBIX 33 NEPUOI, B TCUHCHHUC KOTOPOro VCAOBHA NpOBEAEHHS



anann3a NPHHUMAIOT CTAOHABLHLIMH H COOTBETCTBYHUIHMH YCAOBHAM NpPOBEICHHUA
KOHTPONLHLIX H3IMEDEUIHH, TPHU3HAIOT YAOBIETBOPUTENLHOH ECITH!

K.=|C-C-GCl<K,

[lpy npesblileHMW HOPMATHMBA ONEPAaTUBHOrNO KOHTPONg [IOrPelIHOCTH
JKCNIEPUMEHT TMOBTOPAIOT C HCMOAL3OBaHMEM Apyro npobnl. [Ipu MOBTOpHOM
MPERbIIEHHH YKA3AHHOTO HOPMATUBA BLISCHSIOT [PUYHHBI, [PHUBOIAUIHE K
HEYNOBAETBOPHUTENBHBIM PE3YAbTATAM KOHTPOJIS, H YCTPaHSAIOT HX.
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[Ipunoxense |

Puc.]. [Ipubop nna ynapnMBaHus MbilIbAKOBHCTOrO BOJAOPOA.
1 - CKi1AHKaE,
2 - cTexnsHHaa TpyOKa,
3 - Hacanxa,
4 - NaCTHHKH U3 OPTaHUYECKOTO CTCKA,
S - bpomuo-pTyTHas bymara,

6 - Oymara, NpoNHTaHHas pacTBOPOM YKCYCHOKMCAOrO CBHHUA.
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ATTECTAURA OCVIUSCTBACHA MO PEIYILTATAM MIMPOROIUMECKS  ICHELMI s  Memeiaile  no
pazpaoorixe MBH,

B pezymrare arrecragunu MBH ycranorneso, yto MBH coorsercrayer npemssenseMmbiM ko nefi
METPOJIOTHYECKHM TpebosaHuAM K oONanaeT CASNYIOWHMH OCHODHbLIMH  METDOJIOTHUECKHMI
XapaKTepHCTHRAMK "/ |

] JHanazor AIMepeHHR 3IHANEHHSN XADAKTEPHCTHKH NOTPEWHOCTH HIMEPCHHA [PH NOBEPHT2/ILHOI
seposTHOCTR P=0.95

IIHMEL-GH | \{apaxr-pncmxn NMOTPECIBHOCTH IIJML‘Ept‘HIIH (roaMHLN HHTED22N2, B KOTOOC j
‘ II]HEPEHHR MT /KT HICORQHTCA NOTPLILHGETH Hamepeauft), T A CNT/KT

o1*4 hals, 100 BXJL. 0.59 C |

2 3HaueHIst HOPMATHBOB KOHTPONA NOIPEIIHOCTH PLIYMLTATOL HiMEPCHIII

2.] 3HaueHMs HOPMATHBA OICPATHBHKOrQ KOKTPOJIA CAVNANNHOR COCTUBNSKOUICA  NOIPEIIHOCTH

[ ¥

(BOCIIPON3BOAIMOCTH) NPH NIOBEPHTEMbH O BepoRTHOCcT P=0.95

| lnanazonr [HopmaTus onepaTHEHOTO KOHTPOMR BOCHPOIIIAOI MOCTH.

| HIMEDPHHKIN, MJ‘/KI‘ D hﬂ"/l(l'nm OAVY DeIYNLTATOA H:prmuﬁ__n:'_‘:______ _____
[0 4 no 100 mxn.
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2.2 3HAUCHUA HOPMATHROR CONEPATHEHONO KOHUTPOJII NOIPSIUNOCTI NP NPORSACHIN KOHTPOAR C
HCNOMLIOBIKH LM OOPALIIOR W KOHTPONN
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2.3 SHAYCHHA HORSTHBOR ONCPATHAHOUO KOHNTPOILE NOPCHTHOCT I TP NPORCICH I KON TPOIBE MCT0G
noSanox

Hopmatiis oneparusHoro KoUTPONR MOrpeluHocTl  (UONYCKAZMOe JHAUSHIR PAJHOCTR MW
POYITATOM KOHTPOLHOrO H3MepeHiss Maccorofl Jomil MbIUbLSKa 8 npobe ¢ nobankoft - C°, b npob
b21 nobasxn - C u genuunron pobaskn - (C,) BO sceM JHanajone H3IMEPeHHA  PACCYHTHLBAOT .

hopMvaam:

- IpH AporeAcHI N suvTpaboparopuroro xoutpona (P = 0.90)

Ko = 0.84 4 (A ) +(A ), mr/kr:

- TPH npoReNeHHN BHeWHero koHTpoas (P = 0.95)

- f \l'." . ‘ r
K, = LA T ALY L MIYKE,
rme A, , Ao (MIFEr) - 2MavweHns XOpaxTepHCTHEI norpewRoctst uiamepsHuf (6ez ywera 2naxa

COOTBETCTRVIOILHE MaCCOROS f10.1e MBLOULNKA B npode Ge3 nobaskH, npode ¢ no6GaBKOA, COOTBETCTBRHHKO.

3 jlata nb1nauH coygetermersa 16.01.1998 r.
Cpox aeficrsua go 16.01.2003 r.

3aM. gupexrtopa YHUMM
Mo Hay4yHofi padoTe

CKiyl




