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OBJIACTb IPUMEHERUA

Metonuka npesmasHayesa A OMPENCHCHMRA MENUBAKA B TOPHBIX NOPOAAX,
PYRHOM H HEPYIHOM MUWHEPANbHOM CHIPbE, UPOZYKTaX ero oboraweHus H
nepepaGoTKyH,  OTBajgaX, MNPOMBIIINEHHBIX  OTXOAaX  ropHogosmBatowero,
CTPOMTEIFHONO ¥ TEILIO3HEPreTHHECKOro NPOW3BOACTBA; I10YBaX, WIaX, AOHHEIX
OTNONKEHWIX, 30je pacTeHuii Npu cozepxanuu ot 4 go 100 mr/xr. Coxepxanne
pTyTH B mpobe He AOWKHO Gonee YeM BABOE MPEBHONATH CONEPIKAHME MBIDLAKA.
MeTozMKa HEe MPHMEHUMA [UIX aHamh3a Npo6, B KOTOpLIX MBIIBSK DPHCYTCTBYET B
BUJIE APCEHATA XKejte3a (CKOpoaHT).

1. IPMHIAI METOJA

Mertoa OCHOBaH Ha BOCCTAHOBNGHMH COCAMHEHMA MEIMIBAKA BOJXOPONOM B
MOMEHT BBUIGNCHHMA IO MEBIUBSIKOBHCTOIO BOXOPOIR, KOTOphie ofGpasyeT
OKpallleHHRIe COeuHeHUA ¢ GpomHoit pTyTsio II, HaHeceRHOH Ha QUIIBTPOBATEHYIO
Gymary (peaxuma I'yrnaifra). B 3aBucuMOCTH OT KoAmMdecTBa MBUIbAKa OKpacka
H3MeHseTcs oT GnefHo-xenTolt 1o TeMHO-KOpIYHEBOH [2,3,5].

Bonopox nomyuaerca NpH B3auMOCHCTBAH METAUTHYECKOTO IMHKA C COMIHOM
xuciaoTo. MEMIEIKOBUCTEE BOfopox o6pasyercs B UpHCYTCTBHM ABYXBaJEHTHOIO
xKelre3a | XBYXBaIeHTHOIO ofoBa [2].

B pabore [5] npepnoxen BapHaHT 3TOro MeTOJa, 10 KOTOPOMY 06pasyronptiics
MBIIIBAKOBHCTEINT BOJOPOJ MPOXOAHT B CrEHHanbHOM NpHOOpE Hepes MHCK H3
¢uwisTpoBaNbHOY Oymard, OpONUTAHHON pacTBopoM GpoMuo# pTyTH (oM.
Ipunoxenue 1) [1,5]. MuimpAKOBHCTEIH BOAOPOA NMONIOMEETCS HOJHOCTBIO, €ClU
€r0 KOJNMYECTBO HE IpPEBBIIAeT €MKOCTH HHAMKaTopHOH O6ymarm. Ilonmoty
TNOrOINEHHA MAIILAKOBHCTOIO BOLAOPOAAa KOHTPONHPYIOT BTOPOH HHAMKATOPHOH
Gymaxkoi, moMemenHo# Hax nepsoii. Ecim Ha Bropoit uBAMKATOpHOR Gymaxkke
Taloke ofpasyerca OkpalleHHOE IITHO, TO O0mee CoAepKaHHe MEIIbIKa Oyner
PaBHO CyMMe TIOFIOIEHHOT0 KaXAoH 6yMaKKoi B OTAENLHOCTH.

2. 3HAYEHHSA XAPAKTEPHCTHK HOI'PEHIHOCTH

Meroquka BHITOTHEHMA W3MepeHHH ofecrieduBaeT € BEPOATHOCTHIO
P=0,95 nonydermne pesynsTaroB H3MepeHE# ¢ norpemmoctsio  A=0,59 C B
IManasoRe M3MepeHH MEIMbsKa oT 4 o 100 Mr/xr BiI.

3. CPEJACTBA H3MEPEHNM, BCIIOMOTATEJILbHOE OBOPY/JOBAHHE,
MATEPHAJIb], PEAKTHBBI

3.1. Cpeacrea usmepenuii, 1aGoparopuas mocyaa.
- Becnr amanmuTaveckue rabopatopHile, moboro Trna, 2 k1. Toydoct, [OCT
24104,
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- Tlpubop nmna ynaBnuBaHMA MBIIBAKOBHCTOrO Bomopoaa. [IpuGop (cm.
[punoxenue 1) cocTOMT M3 cTensHHoit Gawku Ha 100 cM’, B KOTOpYl Ha
pe3uHoBOR NpodKe BCTaBneHa CTEKIAHHAA TPyOKa, Cy>keHHas KHH3Y. B TpyGky
snoxxeHa  rodpupoBaHHas  rnonocka OyMard, TIpONMTaHHas ~ pPacTBOPOM
YKCYCHOKMCIOro cBHHLA. Ha BepXxHeM KOHUE CTEKISHHOH TpyOKH C NOMOILBIO
pe3nHOBOMA MPO6KK YKPEMIsIOT HaCaAKy, H3rOTOBNEHHYIO M3 OPraHMYECKOro CTEKIIA.
Hacaaxa cocToMT U3 HECKONBXMX IUIACTHHOK C OTBEPCTHAMM AMAMETPOM 9 MM
6mv B nedtpe. IDiacTHHKM CKperUleHBl BHHTaMH. MexAy IUTAaCTMHKAMH
3aKHMMAKOTCS JIBe 6YMaXKKH, NPONUTAHHBIE 6POMHOH PTYTHIO.

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

- IMunetku 2-2-5 (10), TOCT 29169.

- Konbr1 Meparre 1-50 (100) 2 TOCT 1770.

- Hwmmanpst Mephete 1-5 (10, 25) TOCT 1770.

- Craxaus! B-2-100 (300) TXC 'OCT 25336.

JomyckaeTcs Mcnonb3oBaHue APYTMX THIOB CPeCTB W3MEpEHMH, NOCYNB! H
BCIIOMOTaTebHOT0 060pyROBaHHA, B TOM YMCIE MMIIOPTHBIX, C XapaKTEPHCTHKaMH
HE XYK€, 4YeM Y NpHBEAEHHLIX B 1. 3.1.

- Crannaprasie 06pa3is! COCTaBa C aTTECTOBaHHBIM COAEPKAHHEM MBIUbAKA OT
4 10 100 Mr/kr, yCTaHORNEHHBIM C MOrPELIHOCTHIO ATTECTALMM HE3HaYHMOH IO
CPaBHEHHIO C OTPEUIHOCTHIO METOIHKH.

- Crapnaprhbie  ofpasusl cOCTapa pacTBOpa MBILBSKA C IOrPEMIHOCTEIO
aTTECTORAHHOIO 3HaueHus He Gonee 1% mnpu P=0,95. Maccosas KOHLCHTpauHs
mblbska B CO omkHa 65ITh He Menee 0,5 Mr/amM’ 1 He 6onee 2 Mr/em’.

3.2. PeakTHBbBI H MaTepHAJbL.

- Asotnas xucnota, TOCT 4461.

- Cepnas kucnota, OCT 4207.

- Consauas kucnora, FOCT 31188.

- Ammuax Bonusii, I'OCT 3760.

Amomunnit xropucthiit, TOCT 3759.

- Bpom, TOCT 4109.

- Xeneso tpexxnopuctoe (FeCl;.6H,0), TOCT 4147.

- Hatpus runpoxeun, FOCT 4328.

- Omnoso asyxsopuctoe, F'OCT 36.

- lluuk rpaHynupoBauHblii, 6e3 muimwbaka, no TY 6-09-02-286.

- PryTs 6pomnas, no TY 6-09-02-374.

- Csunen yrcycHoxuenslit, FOCT 1027.

CripT 3TH0BBILA, pekTHdHKOBaHHBIA TexHuueckuit, TOCT 18300.
Iapapunu-2, TY 6-09-02-4112,

- Boaa aucrunnuposannas I'OCT 6709.

Bce peakTiBbl, MCTONL3yEMBIE JUIS aHanu3a, JOMKHBI ObITh  KBanUpu-
KauMy 4.40.a WK X.4

- ®GunpTpsl obe33onennsie, «benas neHta», auamerp 9 oM, TY 6-09-1678.

- ®unsTpsl 06e330€HHbIE, KCHHAS JieHTan, uameTp 9 oM, TY 6-09-1678.

JlomyckaeTcs HCIONbh308aHME PEaKTHBOB M MATEPHAIOB, H3rOTOBJIEHHBIX MO
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ApYroii HOPMAaTHBHO-TEXHHYECKO!T ROKYMEHTaIlUlH, B TOM YMUCIIE WMMOPTHbLIX, C
KkBaTHPHKAUHER He HHKE Y.11.3.

4, YCJIOBHA BE3OITIACHOI'O MPOBEAEHHUSA PABOT

4.1.Ilpu BbINOAHEHHH aHANMH30B Heob6xoauMO cobmozaTh TpebosaHus
TexHUKH 6e3onacHocTH npu paboTe ¢ xumuueckimu peaktusamu COCT 12.4.021.

4.2. DnextpobGe3onacHocTs npu pabore ¢ aInekTpoycraHoskamu no [OCT
12.1.019.

4.3. Opranusauna obyueHus paGorarowmx 6GezonmacHoctd Tpyaa no I'OCT
12.0.004.

4.4, Tlomewmenre nmabopaTopuu NOKHO COOTBETCTBOBaTh TpeGOBaHHAM
noxapHo# 6e3onacHoctd no 'OCT 12.1.004 u MeTh cpencTBa MoXapoTyWeHHa N0
['OCT 12.4.009.

5. TPEBOBAHNA K KBAJIMOHKAIIMHA OIIEPATOPOB

BrinosHenne u3MepeHMit MOXET NPOBOAMTL XHMHK-AHANHTHK, H3yYMBLIHA
METOLHKY.

6. YCJIOBYSI BBIITOJIHEHHMST U3MEPEHMH

H3MmepeHna npoBOJATCX B  HOPMaibHBIX  1a6OpaTOpHEIX  YCNOBMAX B
cooteerctBuu ¢ FOCT 15150.

Temneparypa okpyxatoutero Bosayxa (20+5)°C.

OTtHocuTensHas BAXKXHOCTD (80+5)%.

AtMmocdeproe nanenue (84-106) xlla.

YacroTa nepemeHHoro Toka (50+1) I'u.

Hanpsxenue B cetu (220+£10) B.

7. OTBOP, IOAI'OTOBKA 1 XPAHEHHE ITPOB

Otbop npo6 mouser nposoaaT B cootsercTBHM ¢ [OCT 17.4.3.01, 17.4.4.02 ¢
28168, ponxerx oTnoxenuit mo FOCT 17.1.5.01.
IIpu otbope npo6 cocraBngercs CONPOBOAMTEALHBIA MOKYMEHT No ¢opme, B
KOTOpPOH yKa3blBaeTcs:
- Uenb aHaNIU3a;
- MecTo, Bpema otbopa;
- HoMep npo0dE1;
- ROMKHOCTH, GaMHITUA oTOHparowwero npobet, nara.
IMonoroToBky M xpaHenue npo6 seinonHAioT B coorserctBun ¢ OCT 41-08-249-

85 [8].
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8. MO/JI'OTOBKA K BBITTOJTHEHHMIO U3MEPEHU M

8.1. [IpuroToRNEHHE BCNIOMOraTeslbHbIX PaCTBOPOB.

8.1.1. CepHan  xucnoTa, pasbasneHHas 1:1. K pasiuomy  ofbsemy
IUCTWUIMPOBAHHOH BOIBI NpMIHBAIOT paBHBIA 06beM cepHol xucnots.. Cpox
XpaHEHHA HeorpaHHyeH.

8.1.2. Cepnas KMCIIOTa 10%-up1it pacTtBop (no obnemy).
K 90 M’ mucTvaAnuposanHo# Bomel Npubasnsior 10 cM® cepHoit kucnotsl. Cpok
XpaHEHHA HEOrPaHHYEH.

8.1.3. Conanan  kucnora, pasGasnenHas 1:1. K pasBHomy  ofseMy
NHCTHJLIHPOBAHHON BOAB! NpHOaBnAIOT paBHBIX 06BeM consHoOH xkucnoTel. Cpok
XPaHEHHS HEOTPaHHYEH.

8.1.4. Conanasn kucnota, paséasnennas 1:9. K 90 cm® auctunnuposanHofi soasr
npubasnsior 10 M’ CONAHOM KHCIOTHI. Cpok XpaHeHHs HeOrpaHHYeH.

8 1.5. AMMoHul xnopucthlif, 1%-HBIH pacTBOp. ! Tr XJIOpHMCTOro aMMOHMs
pactsopstoT B 100 cm’ JHCTHIIHPOBaHHOH BoAkl. CpoK XpaHEHHA HEOrpaHUYEH.

8.1.6. Xeneso Tpexxnopucroe, 5%-HRIi pacTBOp, TNPOBEPEHHHIA Ha
colepxaHMe  MblbSKa. 5T  TPEXXJIOpPHUCTOr0  JKejle3a  pacTBOPAIOT B
95 cM’® JOMCTHILIMPOBaHHOA BOXBL. S cM’ PacTBOpa aHAIM3HPYIOT Ha COIEpXXaHHe
mbiubika no n. 10.4.2. onyctumo npucyrcetBHe 0,2-0,3 Mkr Mbimbaxa. Cpok
XPaHEHH HEOrpaHWYEH.

8.1.7. Hatpus rumpokcun, 10%-ublif pactBop, 10r rHopokcHia HaTphsa
pacTBops0T B 90 cm’ IHCTHINHMPOBaHHOMN BOAbl. XpaHST B MOIMITHICHOBO#H nocyne.
CpoK xpaHeHHs HeOrpaHHYEH.

8.1.8. OnoBo asyxnopuctoe, 10%-HbIE pacTBOp B CONAHOM  KHCIHOTE,
pasbasnennblit 1.9, caexenpuroToBneHHIA. 10 I ABYXJIOPHCTOrO 0OJI0BA PacTBOPAIOT
B 90 cM’ congHol KHCnoTsI, pasbasnensoi 1:9.

8.1.9. PryTb Opomuas, 5%-Hb1ii pactBop, 1,25 r 6poMHOMR PTYTH pacTBOpAIOT B
25 cM’ 3TH0BOro cnupTa. CPOK XpaHEHUs HEOrPaHHYEH.

8.1.10. Ceunen ykcycHokuc/bl#, 5%-HbIA pacTBOp. 5T YKCYCHOKHCIIOrO
CBHHLA paciBOPIOT B 95 cM’ DUCTHIIMpOBaHHOW Boabl. Cpok  XpaHeHus
HEOrPAHHYEH.

8.1.11. Bymara, nponuranHas pacrsopom GpomHo#i pryTH (n.8.1.9.). InoTHeie
obe3zzonennne GunsTpar (¢ "cuHE NEHTOI") NOrpyXaloT B pacTBOp O6POMHOMN pTYTH
Ha | yac, CywiaT Ha CTeKie M pa3pe3atoT Ha NONOCKH pasmepoM 20 MM x 30 MMm.
XpansT B 6anke ¢ npurepToi npobkoii B TeMHOM MecTe 2-3 Mecala.

8.1.12. bymara, nponuTailHas  pacTBOPOM  YKCYCHOKHCJIOrO  CBMHUA.
Obeszoneninpie  ¢unbTpel (¢ “Oesioff  neHTOR™) NpOMMUTBLIBAIOT  PAacTBOPOM
} KCYCHOKHCAIOrO CBMHLIA, CyWIaT Ha CTEKNe W pa3pe3aloT Ha INOJIOCKH IWHPHHO §-
10 MM, Xpauat 8 daHke c npureproil npobkol B TeyeHue 2-3 MeCsUEB B TeMHO
MecTe.

8.2. lIpurorosaenite rpaayYHPoOBOYHLIX PACTBOPOB.

8.2.1. TlpuroTornenne pabouero pacrpopa A ¢ KOHUEHTpauHeH MbilLAKa
0,1 mr/eat”.
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Bekpoisator  cTekasuuyio amnyay [COP  Mblwbika ¢ KoHueHTpausei
1,0 vr/en’.  OrtOupator nunertkoiit 5,0 CM) NOMEWAIOT B MCpHylo KOGy
BMECTHMOCTbIO 50 cM’, HOBOLAT 10 MeTKI BOAOIA. nepemewnBaloT. Pacrsop xpaHsT
3 mecaua (pacTBoOp AOMAXKEH ObITh MPO3PaUHbIM).

8.2.2. [lpurotosnenne pabouero pactBopa b Mblubika ¢ KOHUeHTpauHeH
0,01 mr/em’.

Otbupator nunetkoit 10 em’ pactBopa A B MepHyio konby Ha 100 cM'n
INONMBAIOT BOAO OO0 METKH. PacTBop XpaHHTCA 2 HeeaH.

8.2.3. [Ipurotosnenue paboyero pacTBopa B Mbllbika ¢ KOHLeHTpaliueii
0,002 mr/cm’.

Ot6upaior nunetkoii 10 cM’ pactBopa BB MepHylo konby na 50cm’u
AOAMBAIOT BOJO#H A0 METKH. PacTBOp roTOBAT B ACHb MIPHMEHEHHS.

8.3. ITocTpoenne wKaAbi CTAHAAPTHLIX CEPHIi.

8.3.1. OnpeneneHre MbllLbAKA TMPH COJAEPXaHHM ero or 10 Mr/kr u Beille
(Hacaaxa Ha npubope C 0TBEPCTHEM AUaMeTpoM 9 MM, cM. ITpunosxenue 1).

B ciasukn nHa 100 oM’ (Takue e Kak B npuOOpe ANS  YNaBAHBAIMS
MBILUBAKOBHUCTOTO Bomopona) otMepusarot 0; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0; 1,2; 1,6;
2,0 oM’ crannapTHOro pacteopa B, conepxaiero 10 mxr munussika B Lo’ (0; 1 2;
4; 6; 8; 10; 12; 16; 20 Mkr Merusska). [Ipubasnsror 2 om’ pacTBopa ABYXJTOPHCTOrO
onoBa, 17 cM’ consiHOM KHMCAOTE K NOBOIAT BoAOt n0 o6bema 80 cm’. [Ipubasisior
5 r rpaHynMpoBaHHOTO lIMHKa M Janee MPOJOJIKAIOT, KaK yKa3aHO B XOA€ aHalu3a
(o n. 10).

8.3.2. Onpepenenue MblubsAKa IpH cogepXxanuy ero ot 4 fo 10 mr/kr (Hacanka
Ha npubope ¢ oTBepcTHEM auaMeTpoM 6 MM, cM. ITpunoxenuel).

B ckaaHku Ha 100 em’ (takne xe kak B npubope AN% ynaBIHBaHUA
MEIIBIKOBHCTOrO Bomopoaa) otmepusator 0; 0,3; 0,5, 1,0; 1,5; 2,0; 3,0wm
4,0 cm’ CTaHAApPTHOro pacTsopa B, comepxaiiero 2 MKr Mbitibsika B | oM’ 0; 0,6; 1;
2; 3; 4; 6; 8 Mxr Mpimbsaka). [Tpubasmaor 2 eM’ pacTBopa ABYXJIOPHUCTOrO OJI0Ba,
17 cM® comHO KHMCIOTHL M J0BOAT BOZOH mo obbema 80 cm’. Ilpubasasior Sr
rpaHyMHpOBaHHOr0 HMHKA M Jdnee MpOROJDKAKT, Kak YKa3saHO B XOOE€ aHajlH3a
(no m. 10).

Ecnu mns aHaty3a NPUMEHATH TE )K€ PEAKTHBBI, YTO H [UIA NOCTPOESHMS IIKATH,
To napaduHHpoBaHHO# mKanoi (11.10) MOXKHO MOMB30BaTECA B TEYEHHE HECKOTLKUX
MecsleB NpH XpaHEHHH €€ B TEMHOM M CYXOM MeCTe.

8.4. KoHTpoab cTa0HIBROCTH rpagyAPOBOYHOH XapaKTePHCTHKH.

Koutpons cTabunbHOCTH rpagyHpOBOYHON XapaKTEPHCTHKH MPOBOMAT He pexe
OJIHOTO pa3a B Mecsl{ WIH NpH cMeHe peakTHBOB. CpencTBaMu KOHTPOIA SBJSIOTCA
BHOBbL TPHrOTOBJIEHHblE 00pasubl M [PagyMpoBkM (He MeHee Tpex oOpasuos,
OTBeYalOWIUX 110 COHEPKAHHMIO ONpEAenseMOro KOMNOHEHTa NpHOIH3UTENbHO
Hayaiy, CepeAMHe H KOHLY rpaZyHpoBOYHOTO rpaduka).

I'pamyupoBoyHyrO XapaKTEPUCTHKY CYHMTAIOT CTabHIBHOM MPH BBIMOTHCHUM A4
Kaxaoro o6pasua rpaXyHpoBKH CIERYIOLIEro YCAOBHA:

lC-Col<1,280(A), rne
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C - pesyn»TaT KOHTPOJBHOFO M3MepeHHs MAcCOBOH KOHUEHTpauUMW MbilUbiKa B

obpasue s rpamyHpPOBKH;
Co - aTTECTOBAaHHOE 3HAaYeHHEe MaccOBOH KOHUEHTpallM MelllibsKa B oOpasue mid

rpagyHpOBKH;

G (A) =0,5A - xapaKTepuCTHKa Cly4aitHOi COCTABIAIOMCH ITOrpEITHOCTH.
3HaueHUs A NPUBENEHEI B I1.2.

Ecnn  ycnoswe  cTabuibHOCTM — IPafyUpOBOYHOM  XapaKTEpUCTHKH — HE
BBINOMHAETCA TOMBKO AN ORHOro ofpasua rpamyMpoBKH, HEOOXOMMMO BRINOIHUT
MOBTOPDHOE H3MEpEeHHe 3Toro obpasua ¢ UEABI0 HCKIIOYEHHs pe3ynbTara,
conepxaliiero rpy6yio norpenrHocTs.

Ecnu rpanynpoBoyHas XapaKTepHUCTHKa HECTaGHNbHA, BRISCHAIOT TNPWYUHBI
HecTabUNBHOCTH T'palyHPOBOYHOM XapaKTEpHCTHKH H MOBTOPSAIOT KOHTPOJIb €€
cTabWIBHOCTH C  MCIONb30OBaHHEM JpYrUx o6pasLoB JuiA  IpaXyHpOBKH,
npefyCMOTpeHHBIX MeToAHkoi. Ilpu MOBTOpHOM OOGHapyXeHHY HecTaGHILHOCTH
rpagyHpoOBOYHOMN XapaKTEPHCTHKY CTPOSIT HOBYIO KAy CTAHIAPTHLIX CEpUi.

9. YCTPAHEHUE MEIAIOIEI'O BJWSTHYIA COITYTCTBYIOMMNX
3JEMEHTOB

BoccTaHOBNEHHMIO MbIIIbAKa OO MEBILULIKOBHCTOrO BOXOPOAa MEIIAIOT: MEAb,
HUKeb, KobaneT, pTYTh, cepebpo, rulaTHHa, nmannaguit [2,4]. MuxporpammoBeie
KonuyecTBa MpiubaKa (V) OTAENAOT OT GONBIUMX KOMMYECTB 3THX 3MEMEHTOB
OCaXXAEHHEM C TPEXBAJICHTHEIM >KENE30M B BUAE apceHaTa Kenesa [5].

CoennueHns cypbMbl TakXe BOCCTAHABIHBAKOTCA BOJOPONOM, OIHAaKO
4yBCTBHUTENLHOCTb peakuuy o6pasyloerocs fpH 3ToM CyPsMAHHCTOrO BOAOPOJa C
OpOMHOH PTYTBHIO 3HAYHMTENHLHO HHXKE, 4EM MBILLAKOBHCTOrO Bojpopona: 250 Mkr
CypbMBl OKpallMBAlOT HHAMKATOpHYI0 Oymary cnabee, yem 0,4 Mxr mpuusska. s
OTHENEHHS OONBIIMX KOMAMYECTB CYPbMbl OpOOB! CIIENYET PpasNoOXUTh Aa30THOH
KHCJIOTOH € MOCAENYIOUMM BhINapHBaHHEM pacTBoOpa JO MONOBHHLI ofbeMa; rocne
pa3baBiieHMs pacTBOpa BONOi CypbMa B BHIE METAaCYyPeMAHOH KHCJIOTHI
OT(UALTPOBBIBAETCH BMECTE C HEPACTBOPHMbAIM OCTATKOM.

Coenunenus ceprl BOCCTaHaB/IMBAOTCA BOAOPONOM IO CEPOBOJAOPOAA, KOTOPHIi
ynaBAHBaeTCA ¢dunpTpOBaNbLHON 6ymaroi, MpOMHUTaHHON pacTBOpoM
VKCYCHOKHCIOTO CBHHLR, TOMEWIEHHOHA B TPYOKY.

Onpepenenmio MBIIbAKa MEWAlOT a30THas KHCI0Ta, XAop, Opom H Foa.
Tanonasl Ynansiorcs B NpoLecce pasfokeRUs NMpodhl a30THOMH KHCIOTOM, KOTOPYIO B
CBOIO OYEPEMb YAANSIOT YIapHBAHUEM PacTBOPA C CEpHOIl KHMCIOTOM O NOABIEHHS
napoB CepHOH KHCAOTBI*,

*Ocmamok G30muou kKucaOMbl VOAAAENCE NP 0CaNcoenuu okcudoé memannos.
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10. BLINOJHEHUE UBMEPEBUI

Hasecky npo6st or 0,1 no 0,5r (B 3aBUCHMMOCTH OT MOpPEANONAraeMoro
conepXaHMs MbliLBAKA) MoMewaioT B cTakaH Ha 100 em’ u ApHAKBalOT 3-
10 cm’ a30THO# Kuca0THLI. OCTABAMIOT HA XON04Y 00 npexpawents 6ypHoii peaktnu
¥ 3aTeM BLINapMBaIOT A0OCyXa Ha BoAsHo# OaHe. B ciyuae BolacneHus cepwl ans ee
OKMCACHHA npuOaBIAIOT Heckonbko Kamenh 6poma. 3atem npubasasior 2-
10 o’ cepHoit KuenoTsul, paizbassennoit 1:1, u warpesaloT 7o Hayana NoOABICHUS
napos cepHol kucaoTsl. [To oxnaxamenuu npuausarot 20 em’ consnoi kucnots 1:9,
PacTBOp CfEerka HarpeBaloOT A8 pacTBOPEHHA Cynb(daToB, CHOBA OXJIAKIAT M
OoTQHNBTPOBBIBAIOT  HEPAaCTBOPHMBIA  OCTaTok  4epes  ¢uaptp  «Genas
neHTangHaMeTpoM 9 CM, MpOMBIBaA €ro CoMMiHoit xucnorod 1:9. Qunstpar M
NpOMEIBHEIE BOABI COBHpaloT B cTakad Ha 300 cm’. K guistpaTy npuGasisior
5 cM® 5%-Horo pacTBopa XJIOPHCTOIO >Kejie3a, HarpeBawT A0 60-70°C, NPHIKMBAIOT
aMMM4K [0 MOTHOrO OCAXKIEHUA I'MAPOKCHAA Xxefe3a (cnabslit 3amax), JalOT 0CaaKy
OTCTOATHCH AN KOAryNALHA, QMILTPYIOT Y€pe3 HerUTOTHLIH QHabTp (“Genas nenra™)
H MpoMblBalOT ocanok Ha ¢uiprpe 8-10 pas ropsuum 1%-HpiM  pacTBOpoM
XJIOPHCTOro aMMOHUA.

Ocanox Ha QHABTPE pacTBOpPAIOT B 34 cM’ consnoit kucnots 1:1 U oBMBIBAIOT
¢uisTp BOIOH, cobHpas pacTBOp B CKISHKY fpubopa [UId  yNaBIWBaHHS
MbIIIBSAKOBUCTOrO Boopoaa. HobapnstoT 2 eM® 10%-Horo pacTBOpa ABYXJIOPHCTOIO
071083, 0BOJAT 0OBbeM pacteopa Bogoi no 80 cM’, BBOTAT S T [PaHy/IHPOBaHHOIO
LUMHKa B OBICTPO COENMHAOT CKIAHKY Npubopa ¢ NMOMTIOTHTEIBHBIM YCTPOHCTBOM,
ITpu cogepxanuH Mblbska 10 -100 Mr/kr noe3yloTcs Hacaaxod ¢ AHaMeTpoM
OTBEpPCTHA 9 MM, [IpH coepXkaHHH - 4-10 MI/Kr - HacaakoH ¢ AHaMeTpOM OTBEpCTHS
6 mm. CrutsHky nputopa cTaBaT B KPHCTA/UIH3ATOP C XONOAHOH BOIOH M IOMELUAt0T
Ha 1,54yaca B TemHOe MecTo. CKIAHKY H3pefika BCTPAXMBAIOT. 10 OKOH4YZHWY
peakuyH BBIHMMAIOT M3 HacaZkM OpOMHO-PTYTHBIE WHIMKATOpHbBIE GYMaXKH H
napaHHMPYIOT HX: KIaZyT MEXIY ABYMA JIMCTaMK QUILTPOBaNbHOM DyMaru n hHa
BEPXHHUEt NHCT B TOM MECTE, IJI€ MPOCBEYHUBACT OKPALICHHOE IATHO, NMOMEILAIOT
MaNleHbKHA Kycogek umcToro Oemoro mapaduua. [lapadun pacriasnsior,
NpHKacasch K HEMY HarpeThiM Ha ra3oBOH ropefke amMOMHHMEBbIM LUMATENEM.
Cienyer nsberaTh neperpeBaHMA WIMNATENA, TaK KaK ITO MOXET BbI3BATh HCKAXKEHHE
usera matHa. OkpacKy MNOKPHITOro napadMHOM MATHA CPaBHHUBAIOT C OKPACKOH
MATeH IKanpl CTaHZapTHOH cepuM. EciaM Ha BepxHe#d WHAMKaTOpHOH Oymaxe
Takke 00pa3oBaloch OKPaIIEHHOE IATHO, TO €0 TAKKEe CPaBHHBAIOT CO LIKAMOM.
B 3ToMm cniyyae ofiuee cozepxaHHe MBIUIBSIKA PaBHO CyMMe MOMMIOWEHHOr0 KaOXKIOH
6yMaxKKO# OTAETLHO.

11. OBPABOTKA PE3YJbLTATOB U3MEPEHHIA

Conepxanne Mpilibaka B npofe (C, MI/Kr) BL4uCAAOT 110 Gopmy.e:
)

C= e,

m
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rae C, - conepxaHHe MblLIbAKa B HCCHENYEMOM PacTBOPE, nafinesHoe no
LUKane CTAHAApPTHOH CEPUHM, MKT;

m - HaBecka, T

12. OOOPMUIEHUE PE3YJLTATOB AHAJIU3A

PesynbTaT  KOMWMYECTBEHHOro  XHWMHYECKOTO0 aHajlM3a B JOKyMEHTax,
NpeXyCMaTPHBAIOUIHX ero HCIONL30BAHUE, IPEACTABISIOT B BUIE:
C+A, mr/kr, P=0,95
3Hauenus A npuBefeHs! B n.2. YHCIOBOE 3HAYEHUE PE3yIBTaTa aHAIH3a JOJKHO
OKaHYyMBaThCs WHGPOH TOTO ke pa3zpsna, YTO ¥ 3HaYEHHE NOrPEIIHOCTH.

13. KOHTPOJIb NNOTr'PEITHOCTH METOJUKH BBLITIOJIHEHHSA
HU3MEPEHUI

13.1. AaropuT™M npoBedeHHs ONEPaTHBHOI0 KOHTPOJA BOCIPOH3BOAHMOCTH

OnepaTHBHLIH KOHTPONb BOCMPOH3BOJAMMOCTH TPOBONAT C HCNONB3OBaHHEM
pabounx npob. OnepaTHBHEIA KOHTPOJb BOCIPOM3BOOMMOCTH HPOBOIAT ITyTeM
CpaBHEHHA pe3yjbTaTa KOHTPOJbHOH Npouenypsl D, paBHOro pacXoXICHHIO ABYX
pe3ysnbTaToB u3MepeHuR (nepsuuyHoro - C; H nosropHoro- C;) MaccoBoH nomu
(anoBOro CoflepXaHMA) MBIIbAKa B OJHOH H TOH ke mpobe, ¢ HOPMAaTHBOM
OfepaTHBHOTO KOHTPOJA BOCIPOU3BOAMMOCTH - D,

Bocnpou3soaMMOCTh KOHTPONBLHBIX M3MEPEHHH, a TalKe BOCIPOM3BORHMOCTH
pe3ynbTaToB W3MepeHui pabouux npob, DomyyaeMBIX 32 IICPHOA, B TEYeHHe
KOTOPOrO  YCNOBHMA  TNpPOBEUEHMs  aHANM3a TNPHHHAMAIOT  CTaOMWIBHBIMM W
COOTBETCTBYIOIMMH YCJIOBHAM MpPOBENEHHA KOHTPONBHBIX H3MEPEHMH, MPH3HAIOT
yIOBAETBOPHUTENBHOM, €CIH:

p=lc,.c; ls D

3uavenus D npuseneHsl B Tabauue 1. Bribop 3nauenus D npoBonsAT mo

3HAYECHHAM:

[lpy npeBblIEHHW HOPMaTHBA OMNEPATHBHOIO KOHTPOJA BOCTPOM3BOAMMOCTH
3KCEPHMEHT NOBTOPAIOT. Ilpy NOBTOPHOM NpeBbILLIEHMH YKa3aHHOrO HOPMaTHBA
BBISCHAIOT TIPHYHHBI, 0PHBOAAIUME K HEYNOBNETBOPHUTENBHBIM  pe3yJbTaraM
KOHTPOJS, ¥ YCTPAHSAIOT HX.

Tabauua 1
[ JOuanason HopmaTHs onepaTHBHOIo KOHTPOAs
U3MEPEHHI Bocnpoussoum- [orpewHoctH( TouHOCTH)
| MbIbAKA,MI/Kr MOCTH,D, Mr/kr - | BHyTpenHero Brewnero
‘ (P=0.95) KOHTpOnS, KOHTpoOnS,
| K(P=0,90),mr/kr { K (P=0,95).mr/xr
| o7 4 10 100 sky. 0.83 C 0,50 C 039 C




13.2. AnropuTM TpoBeleHH ONEPaTHBHOrO KOHTPOJA NOrPeUIHOCTH
(TouHOCTH) € HCNOJIb30BaHHEM 00PA3OB KOHTPONS.

OGpasuaMM ana onepamanoro KOHTpPOJI1 TOYHOCTH ABNAIOTCSA CTaHAapTHbIE
06pa3iibl, GiH3KHUE N0 COCTaBY aHATH3UPYEMEBIM Npodam.

AJITOpUTM NpOBEHAEHHUA OMNEPATHBHOTrO KOHTPO/S TOYHOCTH C TNPUMEHEHHEM
00pa3LOB I8 KOHTPOJIA COCTOHT B CPAaBHEHNH pe3yAbTaTa KOHTPOJIBHON NpoLeaypsl
Ky, paBHOrO pa3sHOCTM MeXIy pe3YJbTaTOM KOHTPOJBHOIO  HM3MEpCHHs
aTTECTOBAHHOH XapaKTEPHCTHKH B oOpasue mis KOHTponas - C ¥ ero aTTecTOBAaHHBIM
3HaueHueM - Cg, C HOPMaTHBOM ONEPAaTHBHOIO KOHTPOJS TouHocTH - K.

TouHoCTh KOHTPONBHOTO H3MepeHHs - C,a Talke TOYHOCTb pE3YNHTATOR
aHayH3a pabounx NMpob, BLHINOJHEHHEIX 3a MEPUON, B TCYEHHE KOTOPOro yCJoBHA
TIpOBEAEHUS aHANU32 [IPUHUMAIOT CTAOWNLHEIMU H COOTBETCTBYIOLIMMH YCNOBHAM
TIpOBEACHUS KOHTPOJILHOTO U3MEPEHHA, IPH3HAIOT YAOBIETBOPHTEILHOMH, ECIIH:

K=lc-c,l <k

3HayeHus HODMATHBOB OIEPATHBHOIO KOHTPOJA MOrPEMIHOCTH (TOYHOCTH)
npuBeneHs! B tabauue 1. Bribop 3nauenus K mposoast no sHauernam Co.

13.3. AnropuTvM npoBeAeHHsI ONEPATHBHOIO KOHTPOAS  IIOTPEWIHOCTH
(TOYHOCTH) C HCNOJL30BAHHEM METOAA 1002BOK.

ObpasuamMu  AnNs  ONMEPATHBHOTO  KOHTPOAS  NOFPELIHOCTH  ABIASHICH
rocylapcTBEHHBIE CTaHOApTHBIE OOpa3Lkl pacTBOPOB, KOTOpble NpHuOARASIOT B
UCXONHY!o mnpoby B TakoM KojguyecTse, 4rTobnl KoHUenTpaums HobaBKu OGuina
6JIH3KOMH K CONEp/KaHHIO KOMNOHEHTa B npobe.

ANroputM  TMpPOBEREHUS  ONEPATHMBHONO  KOHTPOAA  NOTPEMHOCTH ¢
MCNOJIb30BaHHEM METOJA N00aBOK COCTOMT B CPaBHCHMM PE3YJLTaTa KOHTPONBHOH
npouexypel Ky, paBHOro pasHOCTH MEXIY Pe3yNbTaTOM KOHTPOILHOTO M3MEpeaus
MaccoBoi gony Mbiubgka B npobe ¢ nodasko# - C', B npode 6e3 nobasku - Cu
Ben4uHOMN nobaskH - C,, ¢ HOPMATHBOM ONEPATUBHOrO KOHTPOJIA NOrpewHocTH Ky

HopmatuB onepaTHBHOrO KOHTPOJISi  MOrPEWHOCTH  PAcCHMTBIBAKT MO
dopmynam:

- NIPH NMpPOBELEHHH BHYTpUnabopaTopHoro koHTpoas (P=0,90)

Ky =0,84 V(A + (A, mrikr;
- MPH NpOBEACHMH BHEWHEro KoHTpons (P=0,95)

Kp= \’(AC-)2 + (Ac)2 . MT/RT,

rae Ae, A, (MI/KT) - 3HaQYEMMs XapakTCPUCTHKM Norpewnocty (He3 yucra
3HaKa), COOTBETCTBYIOIUHE MacCOBOM Rone MblUlbiKa B Npobe Oe3 nobasku, npode c
noGaBKO#N, COOTBETCTBEHHO.

TouHOCTE KOHTPONbHBIX HIMEPEHHUH, & TAIOKE TOUNOCTH PC3Y/ILTATOB H3MEPCHHIT
pabouix npod, MOAYHAEMBIX 32 NEPHUOIL, B TCHCHUC KOTOPOrO YCAOBHS NPOBEAEHHS



ananuia NpHHUMAIOT cTabUILHBLIMKA H COOTBETCTBYIOWHMH YCTOBHUAM MpOBEACHNS
KOHTPONLHBIN HIMeEpeNii, IPU3HAIOT YAOBACTBOPUTENLHOM ECTTH:

K.=|C-C-C,l<ky

lpyd npesblileHHH HOPMATHBAa ONEPATHBHOIO KOHTPONS  IMOIPEIHOCTH
JKCTIEPUMENT TMOBTOPSIOT C HCMOb3OBaHueM fnpyroiét npoGsl. Ilpu nosTopHoM
NPERBILEHHH YKAa3aHHOMO HOPMATHMBA BbLIACHAIOT [PHYHHBI, MPHUBOALUIME K
HEYNIOBNETBOPHTENLHAIM PE3YNIBTaTaAM KOHTPOIA, H YCTPAHSIOT HX.



npmoﬂ(eﬂnc !

Puc.1. Tipubop ans ynapnnsanns MbitibAKOBHCTOro BOAOPOIIA.
1 - CK1AHKa,
2 - cTexnsyHas Tpy6ka,
3 - Hacanka,
4 - II2CTHHKY U3 OPraHH4ECKOro CTCKIA,
5 - 6pomuo-pryTHas Gymara,
6 - Oymara, nponuTatHas pacTBOPOM YKCYCHOKHCAOTO CBHiHUA.
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ATTECTALHA OCYUSCTBNCHA MO pPE3YILTATAM MEMPOROIMUECKDR  PICHEPMISIS!  MOMEMIAIe_ o

peipadomxe MBHA,

B pesymrare arrectagnn MBH ycranomrneso, yto MBH coorsercteyer npemsunsieMuiv Kk nefi
MCTDOJIOTHYECKHM TPeOOBaHHAM R OONANAST  CACNYKOIUHMH  OCHOBHBIMH  METDOJIOTHYECKHMU
XapaxTepHcTHRaMK™/:

| Ananazor maMepeHHR, IHBNEHHA XapAaKTEPHCTHKH NOTPEISHOCTH HiMepeHHM (PH NOBEPHTZLHON
B2pOATHOCTH P=0.95

HAnanazon iXspm:puc‘era NOTPEIIHOCTH NIMePeHIT (rpankLSI HETEN2ANZ, B XOT2LTN ’
Hamepeunft, MT /KT HIXOAMTCA NDIPLWHOCTL Hamepeaufl), T A MI/KT j
oT 4 so 100 xu. 0.59C :

2 3nauenns HOPMATHBOR KOHTPONA NMOIPEIUHOCTH PEIym.T2T006 HaMmepeHill

2.1 3HayeMMs MOPMATIEA OMCPATHBHOrQ XOHTPONA CAVNINIOR  COCTUKMIOUIH  ROIPEIIHOCTH

-

{Bocnpon3eoaiMOCTH) NP IOBEPHT M HOfI BeposrrHOCT I P=0.95

[ lnanazon HopMaTus onepaTrHEHOTO KOHTPQMA BOCHPUIIRONIMOCTH, -——'_j
' WiMepeHKN, MI/KT D, MI/K¥ans anyx peaynutaron naMepeuun, m=2; i
01 4 1o 100 axa. 083 C }

2.2 3rawcuns HOpMATHROD CNEPATHRHOIO KOHTPOJBI IOIPCIWIHOCTH NP APORTILHNIE KOHTPDAR €
HCNOMLIOBUHItEM oép:uuon JUIH KOHTpONR

E’inanmou i Hopmarus SHCHINETO o;l-.‘_p arusnoro ! Ilupu.1r'u-';_;l._.—r_[);l_.;;@p_n_-_n_nrur?

!H]Mrpe""ﬂ' MTI /KT l KOHTPONR NOIPCIMHOCTH, 'ﬂm-p THATGIO KOUTPONA |
l e l }\ MI/KIP=0.95) _norpemnrocti, K. I\ _MIMKIEP=u ﬂm_____i
[0t 4 20 100 axn f N T S

TF o MITPOIONMZCKITE XAPAKTIPUCTIIIT NPHBSASHLL B BIVIC 2ABHICHMACT A1 EmSH DEWILTITY Iregpsing
MM PRI QLIPS ANCMOE & KaMUuHCITY s npobe - ¢



) _3 JHAYCUHA HOPRMATHBOR ONCPATHBHOUO KOHTDOILE BOMPCRILOCT R npin |||)om‘.'1\‘mm RONIPOBE M6
anHanoxk
l{op.uatuu unepa‘runuoro KoHwtrponn ﬂOr‘p:‘lUHOCTII (_uonycx:wmoe JHAUBHIIR paJHOCTIl MO

POIYILTATOM KOHTPOILIOrO HIMEPeHNS Maccoroft Jomil MbauLska & npobe ¢ nobankoft - C°, B npob
621 nobaskn - ¢ u senuunron pobasxn - (,) BO sceM Qnanajone u3aMepenyunt  PaCCYHTLIBUOT n

hopMynam:

- npu nponeneHIL grvrpiiaboparoproro kourpons (P = 0,90)

Ko = 084 ¥ (& ) +(A ), Mr/kr;

- IpH npoReleHHN BHeWHero KOHTposA (P = 0.95)

Kow 4 {8c) #(8c) . mrikr,
rme A, , Ao (MIYEF) - 2AQMEHHS XAPAKTSPHCTHEN NOrPeWIHOCTH HaMepaKuft (6e: yuera 2naxa

COOTRETCTHYIIHE MaCCOBOS AONE MBIULNKA B Npode Gez noGasku, npobe ¢ o6anxof, COOTBETCTBEHHO.

3 /lata puigaud cougetesmersa 16.01.1998 r,
Cpox neftcrsns no 16.01.2003 r.
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no nayysofi padote
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