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1. Haznagenue u 061acTh NPpUMEHECHHA

Hacrosiue Meroguuyeckrue ykasaHHs YCTaAHABIHWBAOT BOJIbTaMIie-
POMETPUYECKYI0O METOJUKY BbinojHeHUs H3mepennit (MBH) maccosoid
KOHUEHTpalMd ioga B IMIIEBBIX NPOAYKTAX, MPOAOBOJIbCTBEHHOM Cbi-
pbe U OMOJIOTHYECKH aKTHBHBIX Ao0aBskax K nuite (bA/1). JdanHag meTo-
OAK2 UCNBITAHA W PEKOMEHAYETCA LIS KONMHYECTBEHHOT'O ONpeaesicHUSA
iiola B CIENyIOIIUX NPOJAYKTAaX: 3€pPHO, MyKa, KpYMNbl, X1e6 U xired00y-
JTOYHbIC U3JIENINA, PACTHTENIbHBIC TALIEBBIE NIPOAYKTHI, MACO U MACONPO-
DyKTbl, HOAUPOBAHHBIE MTUIIEBbIE TIPOAYKTHI (IPOXOKU, FHLa U JIp.), Pbl-
0a U pbIOONPOAYKTHI, MOJIOKO ¥ MOJIOYHbIE NPOXYKTBI, ChIPbI, CYX0€ MO-
JIOKO, OMOJIOrHUecKH aKTHUBHBIC A00aBKM K NUuie (B T. 4. HOAUPOBAHHbLIE
OenkH), HoaupoBaHHaA COJIb.

Meronnueckne ykazaHUs [IpegHa3HA4YeHbl AN MpOBeAcHHs 1abo-
PaTOPHBIX HCCaeHOBaHUM 0€301TaCHOCTH MUIUEBOH MPOXYKILHUHM YUpEXe-
HUSAMHU roccaHanuacayx06b1 Poccutickon Penepaiiui, a Takxe I npe-
NPHATHHA U OpraHu3alid, OCYIUECTBIIOIHNX KOHTPOJIb Ka4yecTBa MHUILe-
BbIX IIPOAYKTOB B COOTBETCTBUM C CAHHTAPHBLIMH NpaBHIaMU «I UrneHH-
yeckue TpeboBaHUA K KayecTBY H OE€30MaCHOCTHU IPOROBOJILCTBEHHOIO
cbipba M nuinesbix npoaykros. CaullnH 2.3.2.1078—01» u akkpeauro-

BAHHbLIX B YCTAHOBJICHHOM TNOPAIKC.
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JHana3zoH U3MEpAEMbIX KOHUeHTpauuil #oguaos — 10—>5 000 Mkr/xr,

HoaatoB — 200—35 000 MKI/KT.
O611as NOrpelHOCTb U3MEPEHNH He NpeBbILaeT 35 %.

2. O01IHe No10KeHus

Hon — HeoOXOAUMBIl 2JIEMEHT U1 HOPMAJbHOrO POCTa M Pa3BH-
THA. Pu3nonornueckas noTpeOHocTh B Moae cocrasideT 100-—200 MKr B
CYTKH.

HenocTtaTtouyHOCTh HMOAa y 4e€I0BEKA NPUBOAUT K Pa3BUTHIO 3HIE-
MHYECKOTO 300a, HapymeHUI0 QYHKLIMH MO3ra, CHUXEHHUIO HECTeLudH-
YECKOH PE3UCTEHTHOCTH OpraHu3Ma.

3. Ilpuniun meroaa

MeTon BkmouaeT CiIeayoie 3Tarbl.

3.1. Pazno)xeHue OPraHMYeCKHX BELIECTB NMYTEM CXXHIaHUd NPOOBLI
ChIPbS WX MPOAYKTA B 3JEKTPOINEYU [PH KOHTPOJIMPYEMOHU TEMIIEPATY-
pe. IIpu aHanu3e Hoga B MOJAWPOBAHHOM COJIM CXKUraHvsg obpasua He
TpedyeTca.

3.2. IloaroToBKy akTHBHOIO MMKPOTOHKOTO CIOS PTYTM Ha IO-
BEpXHOCTH paboyero amexkTtpoga «Moayns EM-04» noasaporpada
ABC—1.1 npu munyc 600 MB B Teuenue 300 ¢, unu UCoONbL30BaHUE CTa-
HUOHAPHOI'O PTYTHOTO 3IEKTPOAA (IJIEKTPOK BUCALLIEH KATUJIn).

3.3. UnentuduKalvs ¥ KOJUUECTBEHHOE ONPEACICHUE Hoaa (B BUJIE
HOOUAA WM HOoJaTa).

3.3.1. Uox B popme ifoguaa onpenensioT METOLOM HMHBEPCHOHHO-
KATOAHOM MEPEMEHHO-TOKOBOU BOJIbTAMIICPOMETPHH B Cpee HHEPTHOIO
rasa npd pH 2 no BeICOTE ITMKA 3JIEKTPOXUMHYECKOIO BOCCTAHOBIIEHUS C
MaKCUMYMOM OT MuHYC 190 go munyc 280 MB pTyTHO-HOZUIHOMN COIH,
o0Opa3ylouueiics B pe3yjibTaTe €€ NPEABAPUTEIILHOTO NIEKTPOHAKOIUICHUS
Ha MOBEPXHOCTH PTYTHOIO UIEKTPOAa NPU IOCTOAHHOM MOTEHUHATE
aroc 10 MB. OnpeneneHue NpoBOAST ¢ UCIIOIB30BAHUEM METOAA BHYT-
PEHHEr o CTaHAapTa.

3.3.2. Uox B dopMe ilogara ONpeaeisiOT METOAOM MEPEMEHHO-
TOKOBOM BoJibTaMnepoMeTpud npu pH 10—12 no BbicoTe MHKa 3JIEK-
TPOXUMHYECKOTO BOCCTAHOBJIEHUS HOZATA MPH MOTEHLHAIE OT MHUHYC
1 210 go munyc 1 270 MB Ha cTanuoHapHOM PTYTHOM 3JIEKTPOJE B Cpeie
MHEPTHOrO raza. OnpenaeneHue NpoBOAAT € HCIOJIbL30BaHHEM METOJA
BHYTPEHHEr 0 CTAHAApTA.
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OnpeneneHnio Moaua-, HOJaT-HOHOB MeEIUarT. THAPOKCHII-, CYJIb-
¢uUT-, THOCYNABDAT-HOHBI, KUCIIOPOA U OpPraHHYEeCKkHe BELIEeCTBA, COMEP-
Kalulyecs B aHAJIM3UpyeMoH npobe. BiMsaHHe uX ycTpaHsAETCs BO BpeMHA
MPOOOMOATOTOBKH M INPOBEAEHUS BOJILTAMIICPOMETPUYECKOrO OIIpee-
JeHUs HOAMIOB M HodaToB. He MewaroT onpeneneHu0 yKa3aHHbIX HO-
HOB McHee 4eM 100-kpaTHble U30OLITKHU CyJibHaTOB, HUTPATOB, HOHOB III€-
JIOYHbBIX METAIUIOB U LIUHKA.

4. XapaKTepuCTHKA MOTPELIHOCTH U3MePEeHIH

/laHHbICE METOOUUECKHE VKA3aHUA 00eCcneunBaKT BLIOIHEHUE W3-
MEPEHHH C MTOTPEIHHOCTHIO, HE MPEBBIILIAIONEH BEJINYHH, MPUBEACHHDbIX B
Ta0II. 1.

Tabnuua 1

Be/IH4HHbI OTHOCHTEILHOM MOrPeHMIHOCTH B 3ABHCHMOCTH
OT KOHIECHTpALUM KOJa B NPOAYKTE

Jvana3oH onpenessieMoi OTHOCHTEILHAS NOTPEILIHOCTD,
KOHLIEHTPALIMK MOJa, MKT/KT + 8, %

I1pu onpeaenenun Hoda B BUAC HOOUA-MOHA

1 0—90 35
91—150 30
EEET

501—35 000 20

Ilpu onpenencHuu Hoxa B BUE HOAaT-HOHA

* lIpu ananuse npoaykToB (bA/l, hogupoBaHHbie OEJIKU M JIp.), YPOBREHb COJiEP-
XaHUsT Hoaa B KoTopbix npeBbliacT S 000 Mxr/kr, HEOOXOOUMO HCIONB30OBAThL
MEHbIIME HABECKH NMPOObI U pa30daBUThL aHATIU3HPYEMbIH pacTBOP TakuM oOpa-

30M, YTOObI [10J1y4aEMbIH AHAJIMTHYECKUH CUI'HAJI COOTBETCTBOBAJI JMAna3oOHY
onpelesIseMbIX KOHLEHTPALMHA HOJa, NPUBEOSHHBIX B Ta01. | 1 2.

5. CpeacTBa u3MepeHHi, BCioMorare/ibHoe 000py1oBanue,
MaTEPHAIbI H PEAKTHBDI

AHanUuTHYeCKH 3J1eKTpoXuMH4YecKHii kominekc «OKOTECT—
ABC—1.1», Bxmroyaroiuii B ced:
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a) BOJIbTAMIIEPOMETPUYECKUH

aHaJIM3aTop — nojsporpad AB

B koMIuiekTe ¢ IBM—PC

COBMECTUMbBIM KOMIMbIOTEPOM, TY 4215—022—27458903
0) moayip EM-04,

B) NpOrpaMMHOeE obecrieueHue,

r) pH-metp Jxotect 2000-pH.

Beckl 1abopatopHbie
oOuiero HazHauyenus BJIP-200 ['OCT 24104
Bechl n1abopaTopHbIe TEXHHYEC ['OCT 24104

MydenbHad neun, odecneyuBal

NOIECPXKAHNUE TEMIEPATYPHOT(

pexuma ot 100 o 600 °C

¢ norpemiHocThIO £10 °C TY 3443—005—42296670—00
SJIEKTPOIIIUTKA W/UIIY NecuyaH: ['OCT 14919

DNIEKTPOZ CTALMOHAPHBIH PTY)

(JIEKTPOZ BUCHIIEH PTYTHOH K

CO CTEKJISHHBIM KanuuiapoM TY 5.5519.005

DJEKTPOJ CPABHEHUS —

XJI0pcepeOpAHbIN 1a00PaTOPHBIN

2JBJI IM3.1 TV 25.05.2181

WIIH KaJIOMENbLHBIH TV 4215-—-020—35918409
DNEKTPOM MIIaTHHOBBIM

BbICOKOTEMITEpaTypHbIX D11B-1 TV 25.05. 2143

K010t MEpHBIC BMECTUMOCTHIO

50, 100, 500 1 1 000 cm3 I'OCT 25336.

Konba ¢ Ty0ycom (byH3eHa) ¢

HUITHHIPUYECKOU FOPIIOBUHOM TY 92—891.029 vim

Ha 500 cm? ['OCT 6514

ITuneTkn MepHbIE C AeJIEHUSAMH

nabopaToOpHbIE BMECTUMOCTBIO

1,2,5,10u 25 cm3 'OCT 29227
WY 103aTOPBI MMHUIIETOYHABIE C

AMana3oHoOM JO3UPOBaHUSA OT

50 1o 200 mxmi u ot 200 o 1 000 MK,

C ZUCKPETHOCTBIO YCTAHOBKUA 00BEMOB

103 1 Uik 5 MKJI 1

NOrPelHOCTLIO T 5 % I'OCT 23256
IIpobupku co mmpom
BMECTUMOCTDLIO 5, 10, 15 cm?® 'OCT 1770
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Turnu papdopoBsbie

(MY CTEKNOYIIepoaHbIie) ¢
KPBILIKOH

[leHTpH(]yra HacToNbHAA
nabdoparoprasg OIIH-3

Sdyerika nojpaporpaduyeckas
CTEKJISIHHAS

A30T ra3000pa3HbId WIK OPYTOH
MHEPTHLINA I'a3 ¢ MAacCOBOM ONEH
kucraopona He donee 0,03 %
Bopa puctuiinnpoBaHHaA
Kanui a30THO-KHUCIIBIN, X. 4.
Kanuil HogucTbhId, 4. . a.

Kanui HoHOBATO-KHCIIbIH, Y. J1.4.
Kanut MapranHuoBo-KucCJibIM, X. 4.

Kanun yriaekucibiu, X. d.
Kanun xJIopUCThIi, X. 4.
Kucnora a3oTHa4g, o. C. 4.
Kucinora ackopobuHoBas, 4. 1. a.
Harpuu ruapooKHce, X. Y.
PTyTh a30THO-KKHCAAad, OKHCHaA,
1-BoAHA4, Y. 1. a.

PTyTh MeTasmuueckas Mmapku Pl
CnUpT ITUIIOBBIA PEKTU(DHKAT
CraHnapTHbINH 00pasell
BOJHOI'0 pacTBOpa HoaUAa
KOHUEeHTpauuu 1 r/am?

Bce peakTHBBI AOJKHbI ObITh
MapKH X. 4, 4. . a. HJIH 0. C. Y.

I'OCT 9147

'OCT 9293
['OCT 6709
I'OCT 4217
I'OCT 4232
['OCT 4202
['OCT 20490
['OCT 4221
['OCT 4234
['OCT 11125
I'OCT 6245
'OCT 4228

I'OCT 4520

'OCT 4658
['OCT 18300

['CO 6086—91

JlonyckaeTcs npuMeHEeHHe APYIrUX CPeACTB M3MEPEHMS, BCIIOMOTa-
TEeJILHOIO 000pyIOBaHUs, MATEPHUATIOB U PEAKTHBOB C aHAJIOTHYHBLIMH
WIIH JIYYLIMMUA METPOJIOTHYECKHMU U TEXHHYECKUMH XapaKTEPHUCTHKAMMU.

6. OT00p 1 MOATr0TOBKA MPOo

6.1. O160p npod MUHIEBLIX NPOAYKTOB IIPOBOANATCS B COOTBETCTBHHA
¢ Tpedopauuamu I'OCT Ha oTaenpHBIE BUABI MUIIEBBIX MPOAYKTOB H

NMpOAOBOJIBCTBEHHOT O ChIPbA.

6.2. [Toarorosky npod I aHalIu3a OCYIUECTBIMIOT COCOOOM CY-
Xxor MuHepanu3anuu. IIpyu 3TOM ucnonb3yioT 2 napauienbHbie NpoObl K
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OIHY — X0J0C¢TYyI0. Cnioco0 OCHOBAH Ha NMOJHOM Pa3IOKEeHUH OpTraHuye-
CKMX BEHIECTB NyTEM CKUTaHMA MPOOLI ChIPhA HNH MPOAYKTA B 3JIEKTPO-
[IEYM MPU KOHTPOJIHUPYEMOU TeMIIepaType.

[Ipn ananuze HoaMpPOBAHHOM CONMY CKUTAHUA MPOOBI He TpedyeTcs.

IloaroroBka k MuHepanuzauuu npodsl. PapdpopoBele (KBApLEBLIE
WJIK CTEKJIOYIJIEPOJAHbIE) TUTIX MOT, HarpeBawT 1 4 nipu 80—90 °C B
IM pactBOpe a30THOH KHUCIOTHI, TPOMBIBAIOT BOJOH M ONOJACKUBAIOT
IUCTUIUTMPpOBAHHOU BOLOW. DapdopoBbie TUIIIH [EPEX UCIOIb30BAHUEM
MpOKAJIUBAIOT B MyderapHoM neuu 1 u npu 600 °C.

W3 noaroToBIIEHHON K UCTILITAHUAM NPpOOBI OEpyT HAaBECKY MPOOLI B
COOTBETCTBUU ¢ Tabia. 2, KOJIUMYECTBEHHO NEPEHOCAT B (PapPopoOBLIU
(KBapueBbIii WU CTEKIOYIJCPOAHbIH) TUrenb. JlobapmsawT 1-—2 cMm?
0,5M pacTBOpa ruapookucu HaTpus B 1—2 cm® (0,5M HuUTpaTa HaTpus
(unu 0,5M MapraHiOBOKHMCIOrO Kajus Jid BbICOKOOEIKOBbBIX MPOAYK-
TOB), IIPH 3TOM 00pasel] JOMKEH ObITh CMOUYEH PACTBOPOM (HOINMYCKACTCA
IJi MOJHOrO CMAauMBaHUA NpoObl MPOAYKTA JOOABUTL HEDOJBLINOE KO-
JTUYECTBO AUCTHIINIMPOBAHHOM BOABI).

Turens HaKPHIBAOT GapPOpOBONA KPBILIKON M OCTABIAIOT HA 10—
15 MUH 1Tpu KOMHATHOHU TemriepaTtype. TUriy (KpbilKy HEOOX0AUMO yha-
JIATH) MEPEHOCAT HA MEeCYaHYI0 0aHIO, MOMEIEHHYIO Ha 3JIEKTPOIUIMTKY,
M OCTOPOXHO BBICYUIHBAIOT. 3aT€M THUTJIM HAKPLIBAKOT KPLILIKOH, Nepe-
HOCAT B My(eiabHYIO neub ¥ BbiAcpxKUBAOT | u npu 500 °C. Eciun He
npowo obyriauBaHue npoObl (B 00pa3ie NPUCYTCTBYIOT TEMHbIE 00pa-
30BaHMA), MOCIE OXJIAXIACHUA NPOOLI B Hee DO0ABJIAKT HECKOJILKO Ka-
nejib AUCTHIIMpoBaHHod Boabwl, 0,2—0,5 cm? 0,5M pacrBopa HUTpaTa
Ky (MJIM MApraHUOBO-KUCJIOTO Kajiud), HArpEBarOT Ha MEecYaHOU OaHe
10 TMOJIHOrO YIaJI€HHUA BJIATH, IEPEHOCAT B My(ebHYIO Nedb ¥ Npoao-
KAIOT MHHEpanu3aUluioo MpPpoObl OO NOAYYCHUA O€IOU WK cepod (npH
HCNOJIb30BAHUM MapraHIiOBO-KUCIIOTO Kaliugd) 30Jibl, MPH HEOOXOAUMO-
CTH MOpoueaypy oOpabOTKU mpoObl OKUCIMUTEINAMU, BBICYLIMBAHUA U
COKUraHua npoOsl noBTopAr0T. llociae oxnaxaeHus THUIIIEH K COOEPXKH-
MOMY A00aBisiloT 1-—2 ¢M? AMCTHIIMPOBAHHOW BOJLI, OIMOJIACKUBAIOT
KPbIIIKK TUIIA TOpAYeH TUCTUILIHPOBAHHOH BOAOH U CIUBAIOT B THIEJIb,
MOJKUCIAIOT copepxuMmoe Turias 1M azotHon kucnotou (1—2 ¢cM? ) mo
pH 2, nob6asasior 1,5—2,5 cm3 1,0M pacrBopa acKOpOMHOBO# KHCIIOTHI,
NMpUA 3TOM pacTBOP NMpPOObI CTAHOBHUTCA OECLIBETHBLIM (B T. 4. IPH NpUMe-
HEHUM MApraHUOBO-KMCIIOTO Kalusg) U COACPKHUMOE THUIJIS € NOMOILILKO
5>—10 cM3 aMCTUAIUPOBAHHON BOABI KOJIUYECTBEHHO NEPEHOCAT B MEP-
Hble NPOOUPKU BMECTUMOCTBIO 5—I135 cM3, 00beM pacTBOpa HOBOAAT
OJAUCTHINIMPOBAHHOH BOJAOH OO METKH (B 3aBHCHMOCTYU OT COJAEp)KaHUA
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iona B npobe) v, ecin HeoOX0AHUMO, OTQUIBTPOBLIBAOT HIIK LIEHTPU(DY-
rupyroT. l1onyueHHBIM pacTBOP UCMONL3YIOT AJi BOJIbTAMIIEpOMETPHYE-
CKOT0 OnpeaesieHus moaa (M XpaHsST B TEMHOTE He DoJsiee CyTOK).

Tabnuua 2
Pexomennyemebie napaMerpbi MOAroTOBKH NPOOLI IPH aHAIK3E HOdA

O6beM pacTBOpa

COZEPXKanue Hoaa npoosI, I pacTBOpa NpoObl, B3AThIN
B nipode, MKI/Kr IpoObI, cM3 IJ1A aHaJIM3a, CM3

Ipu onpedeneruu iioda 6 euoe oouod-uUoHa '
10,0—35.,0 5,0 5.0 |

4,5—3,0 10,0 7,0—10,0
151—500 15,0 [0—1,0
501—5 000« 15,0 1,0—0,1

IIpu onpedenenuu tiooa 8 8uoe iiodam-uora

200—5 000 5.0—3.0 | 15.0 | 15.0—5.0

|+ Ilpu ananusze npoayktos (bA/l, HoaupoOBaHHbBIE OENIKH U Ip.), YPOBEHb CO-
AcpXaHus oaa B koTopsix npessimaet 5 000 MKI/KT, HEOOXOMUMO HUCTIONB30-

| BaThb MEHBIIIME HABECKU MpoOnl (no 10 MI, YUHUTBIBas IpH ITOM NPEACTABU- |

| TEJILHOCTL MpPOOBI), KpoMe TOro HEoOXOJAUMO pa30aBUThL aHaIM3UPYEMbIi
pactBop (mo 50—200 cm3) TakuM obpa3oM, 4TOOLI IPH BOJILTAMIIEPOMETPH-
4YECKOM aHaJiM3e obpaslia nojyyacMblii aHATHTHYECKUNA CUTHAJI COOTBETCTBO-
BaJI JMAria3oHy ONpeaessieMbIX KOHLIEHTpalMH Hoda, NPpUBEACHHbBIX B Tab. | 1 2.

Hagecka O6neM

OxuiraemMoe

7. Iloaroroska K BbIITOJTHEHHIO H3MEPEHHH

7.1. IIpuzomoenenue cmanoapmuvix u pabovux pacmeopoa

7.1.1. Cmanoapmnstii pacmeop kanusa tiooucmoeo (KJ) ¢ konyenmpa-
yueit toouo-uorna 1 000 me/or’.

B kauecTBe Takoro craHgapTHOro pactBopa ucnoiaw3dyior I'CO ¢
aTTECTOBAHHOM KOHIICHTpALMEH HoauA-uoHa 1 Mr/cMm® nubo pacTBoOp,
NPUTOTOBJICHHBIN U3 KAJIUS UOOUCTOrO.

Ha anaymThndeckux Becax B3BemmBarT 1,3080 r xamms HoaucToro
(MpeABapUTENbLHO MEPEKPUCTAIIIMZOBAHHOTO U3 BOABI H BBLICYILIEHHOTO 0
MOCTOAHHOro Beca) ¢ TouHocteio Jo 0,0002 r, HaBecKy KOJIMYECTBEHHO
[IEPEHOCST B MEPHYIO KoJIOy BMecTUMOCTBIO 1 000 cM?, pacTBopsIOT B ZHcC-
TUJUIMPOBAHHOMW BOME, JOBOAAT 00BEM PACTBOPA [0 METKH AUCTUILIIHPO-
BAHHOU BOJIOM M nNepeMmeuiMBaioT. [loNydeHHBIH pacTBOP MEPEHOCAT B
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CKJISHKY C ITIPUTEPTON NPOOKOM U3 TEMHOTO CTekia (MIIH XPAHAT pacTBOP B
HETOCTYIIHOM JUId CBeTa MecTe). CpOK XpaHEeHuUs pacTBopa — 12 MecAlieB.

7.1.2. Cmandapmublli pacmeop Kaaus tio0ucCmoz2o ¢ KOHyeHmpayuen
iioouo-uorna 100 mz/onm’.

B mepHyro konby smectumoctbio 100 cm3 BHocaT 10 cm3 pacTBOpa
I'CO xanug HOAUCTOTrO UM pacTBOPA Kaud HOJUCTOrO, MPUTOTOBJIEH-
Horo 1o 1. 7.1.1, ¢ koHueHTpauuen Hoaua-noHa I 000 Mr/am3, 1OBOAAT
00BbeM pacTBOpa J0 METKM AMCTHUIMPOBAHHOM BOJOH U NIEPEMEILIUBAIOT.
PacTBOp NEPEHOCAT B CKIAHKY U3 TEMHOTO CTEKJIA C [IPUTEPTOH NPOOKOH
(MK XpaHAT pacTBOP B TEMHOTE). CPOK XpaHEHUs pacTBOPa—3 MecsLia.

/7.1.3. Pabouuil cmanoapmmubiii pacmeop Kanus Hooucmo2o ¢ KOHYeH~
mpayueil tioouo-uorna 10 me/om’ (10 mx2/cm’).

B MepHYO K010y BMECTUMOCTBIO YU CM? BHOCAT J CM? pacTBOpa Ka-
IS HOAUCTOTO, MPUTOTOBAECHHOTO 110 M. 7.1.2, ¢ KOHUEHTpaLMEH Hoxa
100 Mr/am3, noBoaaT 00BEM pacTBOpa A0 METKH ANUCTUIMPOBAHHOU
BOIOU U MEPEMEITUBAIOT. PACTBOP XPAHAT B TEMHOTE He OoJiee 7 THEH.

7.1.4. Cmarnoapmmsiii pacmeop kanua ttoonosamo-kucaozo (KJQO;) ¢
Konyermpayuetl dooam-vona 1 000 me/or’.

Ha anaauTnueckux Becax B3BemuuBarwT 11,6860 r xaiusg HOoaHOBATO-
KUCIIOTO (MPEABAPHTEILHO TIEPEKPUCTAIUIM30BAHHOIO U3 BOJbLI U BBICY-
(IEHHOTO 10 MOCTOAHHOT'O Beca) ¢ TOYHOCTLIO Ao U,0002 r, HaBeCKy KO-
JIMYECTBEHHO MEPEHOCAT B MEPHYIO KOOy BMecTuMocThio 1 000 cm?, pac-
TBOPAIOT B IHUCTUILIMPOBAHHON BOJE, AJOBOAAT COBEM pacTBOpaA A0 MET-
KU JUCTHIUIMPOBAHHOM BOIOH 4 repeMeiuBaroT. HOJydeHHbIM PacTBOP
MepPeHOCAT B CKIISIHKY C MpUTepTOo# rnpoOKoil U3 TEMHOTO crekia (Wi
XpaHAT pacTBOP B HEAOCTYIHOM JJid cBeTa Mecte). CpOK XpaHEHUA pac-
TBOpa — 12 MecALEB.

7.1.5. Cmanoapmmublii pacmeop Kaaua t0OH08AMO-KUCA020 € KOHYEH-
mpayueil tooam-uoxa 100 m2/on’.

B mepHy1o koi0y BMecTuMOCThIO 100 cM? BHOCAT 10 cM? pacTBOpa
Kalusd MOJHOBATO-KUCIOrO, IPUTOTOBJICHHOTO mo M. 7.1.4, ¢ KOHLEH-
Tpauuen nomart-uoHa 1 000 Mr/pM3, noBoasasT o0beEM pacTBOpa X0 METKH
JUCTUJNIMPOBAHHOW BOION W IepeMellnuBaIOT. PacTBOp NEPEHOCAT B
CKJISHKY U3 TEMHOTO CTEKJIA € IPUTEPTOH NMPOOKOH (MM XPAHAT PacTBOP
B TeMHOTE). CpOK XpaHEeHHsA pacTBOpa — 6 MecsLeB.

7.1.6. Pacmeop azommoii kucromer 1,0M.

B xonby BMecTumocthio 250 cM3 BHOCAT 80—90 cM? mucTHIIIMpO-
BaHHOW BOABI U TMPH MepeMellUBaHHU BHOCAT B K00y 21 cM? KOHLIEH-
TPUPOBAHHOM a30THOM KHUCHOTHI. KonOy oxnaxnawT A0 KOMHATHOM
TEMIICPATYPhI MOJ CTPyeH XOJOAHOH BOAbI. JIOBOAAT 00BbEM pacTBOpa A0
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METKH AUCTHJUIMPOBAHHOM BOOM, nepemMelnnBaroT. CpOK XpaHeHHs pac-
TBOpa — 6 Mecs1IeB.

7.1.7. Hacvluyernniti pacmeop Kaaus XaA0pucmozo.

B3BemiMBaOT Ha TEXHHMYECKHMX Becax 175 T XJIOpHUCTOro Kajiud, pac-
TBOPAIOT NpH HarpeBaHuH B 500 cmM? AUCTUITUPOBAHHOU BOAb!. I opaYnid
pacTBOP QUILTPYIOT, OXJIAXKAAIOT A0 KOMHATHOM TEMIIEPATYPHI H Xpa-
HAT B KOHTAKTe€ C HEOOJAbIIUM KOJMYECTBOM KPHCTAJUIOB cOJH. CpoK
XpaHeHUs pacTBopa — 12 MeCsLEB.

7.1.8. Pacmsop 2udpookucu nampus 0,5M.

B Mepnyio xonby BMectumocTbio 100 cM? BHOcAT 2,0 T THAPOOKHCH
HaTpHA, Z00aBaAOT S0 CM3 AUCTUINUPOBAHHOM BOJIbl, PACTBOPAIOT, A0-
BOASAT [0 METKH AUCTHAIMPOBAHHOH BOHOW U nepemewidBaroT. Cpok
XpaHEHUS pAacTBOpa — 6 MECHLIEB.

7.1.9. Pacmesop azommo-kucaoti pmymu 0,01 M.

HaBecxy nuTpata pryTH 0,343 I moMewaroT B KO0y BMECTHMO-
ctbio 100 cm3, gobasmsaror 5—10 cM? gUCTHINIMPOBAHHOM BOABI U He-
CKOJIBKO Kariejlb KOHLECHTPUPOBAHHON a30THOH KHUCIOThI, MEPEMELIINBA-
I0T IO PACTBOPEHUSA, JOBOAAT OO0 METKH JUCTHUIMPOBAHHOH BOOOH U
nepemelnnBaoT. Cpok XpaHEHHS — 6 MeCA1EB.

7. 1.10. Konyenmpuposaruwiii oornosslii snexmpoum.

B MmepHyro kxonby BMmectumocThio 200 cm? momemaror 20 cm3 1M
pacTBOpa a30THOM kuciaoThl U 20 cM3 auctuimmupoBaHHOM Bonsl. Ilocne
nepeMelnnBanmga podasiaot S5 cm? 0,01 M pacTBopa a30THO-KHUCIIOH PTY-
TH, JOBOJAT PACTBOP A0 METKH AUCTUIIMPOBAHHOH BOAOM U TIHATEIbHO
nepeMeinBaroT. Cpoxk XxpaHeHus — 1 Mec4u.

7.1.11. Pacmeop mapearnyogo-xucnoeo kaaus 0,5M.

B MepHy1o konby BMectTumocThio 100 cM3 BHocaT 7,9 r MapraHijoBo-
KHUCIIOTO Kaius, no0aBasaT 50 cM? JUCTHIUIMPOBAHHOM BOJbl, PACTBO-
pPAIOT, AOBOAAT A0 METKH HUCTHIUIMPOBAHHON BOJOU M MEPEMEIIUBAIOT.
Cpok xpaHeH#a pacTBOpa — 6 MecsALEB.

7.1.12. Pacmeop kanua azomuo-kucno2o 0,5M.

B mepuyro xonby BMecTuMocThIO 100 cM? BHOCHAT 5,0 r HUTpaTa Ka-
nug, pooasasoT 50 cM? AUCTHUILUIMPOBAHHOM BOJIbI, PACTBOPAIOT, JIOBO-
OAT A0 METKH JUCTUUIMPOBAHHOHK BOJOHM M mepeMemivBaroT. Cpok xpa-
HEHUs pacTBOpa — 6 MeCHLIEB.

7.1.13. Pacmsop ackopburoeoii kucaomst M.

B Mepuyro xonby smectumoctsio 100 cM3 BHocaT 17,6 r ackopbuHo-
BOW KHUCHOTHI, 100aBia0oT S0 C¢M3 JUCTHIIMPOBAHHOM BOJbI, PacTBOPA-
IOT, JOBOJASAT OO METKH OUCTUIUIMPOBAHHOW BOJAOM U MEPEMEIIHUBAIOT.
XpaHuTb He Oomnee 1 Mecalia B TEMHOTE.

12
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/. 1.14. Pacmsop kanus yerexkucnoco 10 Yo-wwiii.

B MepHy1o konby smectumoctbio 100 cm3 srocsT 10,0 r xapboHaTta
Kanusa, J00aBndoT 50 cM3 IUCTUIIMPOBAHHONH BOJbI, PAaCTBOPAIOT, HO-
BOIAT MO METKU IUCTUIUIMPOBAHHOM BOXOH M nepemeiinBaioT. Cpok
XpaHeHHs pacTBOpa — 6 MecALIeB.

7.2. Iloozomoeka 3nexmpoodoe

7.2.1. Pabouuii 3nexmpoo0 — CcmMayuoOHapHblii DMYMHbIL 31EKMPOo
(31€eKkmpo0 sucsawett Kaniu ).

3afoJIHEHUE JJIEKTPOJA METAJUIMYECKON pTYTbIO, MPOBEPKY €ro
FEPMETUYHOCTH ¥ PABOTOCIOCOOHOCTU MPOBOJAT COTJIACHO HHCTPYKLINH
O €ro 3KCIuiyaTaluy ¥ JOMOJHEHHUIO K Hel. Ilpu npoBeacHMU aHaimsa
ONTUMAJILHLIM Pa3MepOM PTYTHOM Karuid ABIMAETCA KamJis, MOJIy4eHHas
NP4 NOBOPOTE NTMMOa 3nekTpoaa Ha 15 nenenuii.

Ilocie uaMepeHun 3eKTPO BBIHUMAKOT U3 AYEHKHM, CIIOJTACKUBAIOT
AUCTHIUIMPOBAHHOM BOJOM, NOBOPOTOM OapabaHa BLIJABIUBAIOT PTYTh
10 TOPILA KAIMKWIUIAPA U BBICYHIMBAKOT PUILTPOBAJIbHOM Oymarou. 3atem
KanuUIgp 3aKpbiBAOT KOJAMNAUYKOM, 3JIEKTPOJ NMOMEIIAIOT B CTEKJISHHbIA
CTaKaH B BEPTHKAJIbHOM MJIM HAKJIOHHOM TMIOJOXEHHHM KANWUISPOM
KBEPXY. XPaHAT IEKTPOJ B BLITAXKHOM kady.

7.2.2. Inekmpoo cpasHeHUs.

XnopcepeOpsaHLId (MM KaJOMEJIbHbIH) 3J1eKTpOA 3allOJIHAIOT Ha-
ChILICHHBIM PAacTBOPOM Kajms Xjgopucroro (m. 7.1.7) takum oOpasowm,
yToOBl B HEM HE OBLIIO NY3BIPEKOB BO3AYyXa. Ilocne nmepBoro 3amnojiHeHUs
XJgopcepeOpsHOro 3nekTpoda ero nomemwarwT Ha 10—12 4 B HacbllieH-
HBIM PACTBOP XJIOPHUCTOrO Kajius AJ8 YCTAaHOBICHUS PABHOBECHOI'O 3HA-
yeHUs noTeHuMana. Mexay M3MEPEHHAMH 3JIEKTPOJ XPaHAT B HacChl-
IIIEHHOM pacTBOpe XJyiopuctoro kKanus. Ilepen npMMeHEHUEM €ro OIo-
JACKHBAIOT TUCTHIUIMPOBAHHOM BOJOU M NMPOCYWIMBAIOT (PUIIbTPOBAJIL-
HOU OyMarou.

7.2.3. Bcnomozamenvuntii 31exmpoo.

BcrioMorarensHbl¥ MIATHHOBLIN JIEKTPOL B BHIEC NMPOBOJIOKH HIIH
[UTACTHHBI TEpe] aHaIU30M ONOJACKMBAIOT 2—3 pa3a AUCTULNIMPOBAH-
HOM BOZIOH. MeXly UBMEPEHUAMHU XPaAHAT B 3JIEKTPOXUMHYECKOH AYECHKE.

7.3. Iloozomoexa nexmpoxumuyeckoii aueiiku

7.3.1. Coopka snekxmpoxumudeckotl a4eliku Ha 6CMpPoOeHHOM 8 NoaPO-
epagh ABC—1.1 oamuuke « Mooyne EM-04».

BcraBuTh B THE3IO 3aINOJHEHHBIN 3JIEKTPOJIMTOM 3JIEKTPOA CpaBHE-
Hus (1. 7.2.2). B xauectBe pabouero 3JeKTpoaa, KOTOPbIH YCTaHaBIHBA-
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€TCd Ha OCb BpalueHns motopa «Moayns EM-04» nonaporpaga ABC—
[.1, ucnonw3yercs rpadurToBbin 3ekTpoa. [lepen Hayamom aHanmnza pa-
OO4YHM IJTEKTPOA, XPAHUBIIMKCA B 3TUIIOBOM CMUPTE, OMNOJACKUBAIOT
TACTUIIMPOBAHHOH BOAOH U MPOTUPAIOT, B TOM YHCIIE, OCHOBAHUE IJIEK-
TpoJa pUILTPOBANLHOKW OyMaroi. YcTaHaBJIMBAIOT ¢ NIOMOLLBLI HTOPO-
NJIaCTOBON FalKHu CTEKIIOYIIIEPOAHbIM CTAKAH~-AYEHKY ¢ aHAJIU3UPYEMBIM
PACTBOPOM WIIH PACTBOPOM (GOHOBOTIO JIEKTPOJIUTA.

7.3.2. Cbopkxa a1eKmpoxXuMu4ecKolt suetiKu 01 onpeoeieHus 1ooa ¢
UCNONIb30BAHUEM CMAYUOHAPHO20 DPMYMHO20 INEKmMpooa (31eKmpooa 8u-
cauelt Kanau ).

B uentpanbHyo MydTy (OTBEPCTHE) 3EKTPOXHMHUYECKON CTEKIAH-
HOU SYEUKH BCTABJIAIOT FEPMETHUYHO CTAL{HOHAPHBIA PTYTHLIN 3JIEKTPOL,
a B OOKOBBIE MY(ThI — BCIIOMOTaTeNbHbIN 3JIEKTPOL U 3JIEKTPOJ CpaBHE-
HusA. B gpyrue iBe OOKOBbIe MY(PThbI BCTABIIAIOT FepMETUUHO OPOOKH €O
CTEKJIAHHBIMY TPYOKaMu IJIA MOJABOAA U BbIBOJA MHEPTHOTO rasa. IIpo-
AHAJIM3UPOBAHHBIU PACTBOP BMECTE ¢ KalJIeH PTYTH YAANAKOT 4epe3 KpaH
AYelKy B K00y byH3eHa ¢ TYOYCOM, COCAHMHERHYIO ¢ KAHATH3a{HOHHOM
CUCTEMOM HIJIM CO CHelyaibHOM eMKOCThIO. Kariam pTyTH OCTaroTca Ha
IHe KOoa0bl, a pacTBOp MO MEPE 3aMOJIHEHHS CKIISHKM byH3€Ha CTEeKaeT B
KaHanuzaiuuio. PasseMbl 31eKTPOAOB NOAKIIOYAOT K COOTBETCTBYIOUIHM
rHe3aM Ha 3aJHed naHenu nojsporpada. INeKTpoXUMUYECKas SUYCHKa
KPENUTCH HA METAJUIMYECKOM LUTATUBE, KOTOPbIA 3a3eMIf0T. CTEKIIAH-
HYIO TPYOKy, CIyXaIUyl0 JJIf BBOHA MHEPTHOrO rasa, ClyckaroT A0 AHA
SUYCHKH U COCHUHAIOT PE3UHOBON TPYOKON ¢ PEAYKTOPOM OalJIOHA CXa-
TOrO MHEPTHOTO rasa. K crek/sHHOH TpyOKe, OTBOAAILEH ra3 U3 SuelKH,
NOJICOCAUHSAIOT PESHHOBYIO TPYOKY M ONYCKaIOT B K00y byH3eHa.

7.4. Coopka 3neKkmpoxumMuuecKo20 KOMnieKca
«IKOTECT—ABC—1.1»

DNEKTPOXUMHYECKAS YCTAHOBKA COCTOUT HU3 IJIEKTPOXHMUUECKOM
auerku (r.n. 7.3.1 unm 7.3.2), ananusatopa (nomsporpadpa ABC—1.1),
COEAMHEHHOI 0 € NEPCOHANLHBIM KOMIILIOTEPOM U 0AaINIOHZ ¢ HHEPTHBIM
rasom (a3oToM UK aproHOM).

[Tonsporpadp ABC—I1.1 nmoacoequHSAIOT K NEPCOHATILHOMY KOMITD-
wrepy IBM—PC ¢ o043aTeiibHbIM 3a3EMJIEHUEM H COEAMHSAIOT € 3JIEK-
TpoAdaMH B fA4EHKe COrHacHO PYKOBOACTBY IO 3KCIUIyaTalU WU MOIIPO-
rpada.

Y CTaHOBJIEHUE NPOrPaMMHOr0O ODECIeYeHUs U 3alyCK NPOTrPaMMbi
NPOBOAUTCH B COOTBETCTBUH ¢ PYKOBOJCTBOM IO 3KCIUIYATALUH MMOJH-

porpada.
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8. Boimosmenune namepennii

8.1. Koauuecmeennoe onpeoenenue iiooa ¢ auoe iioouoa

H3mepenue Homa (B BHAE ii0[KA2) NpPOBOIAT HWHBEPCHOHHBIM
BOJbTAMIEPOMETPHYECKUM METOAOM INMYTEM PErMCTPALIMH BETUUUH MaK-
CUMAIbHBIX KATOAHBIX TOKOB 3JIEKTPOPACTBOPEHU HAKOIJIECHHOM PTYTHO-
MOOUIHOMN COJIM Ha MOBEPXHOCTH NPEABAPUTENBLHO CO3AAHHOM 3JEKTPO-
XUMHYECKHUM KOHLEHTPUPOBAHHEM MUKPOTOHKOI'O CJIOA METAJIHYECKOH
PTYTH Ha paboueM 3JEKTPOJiEe WIH Ha CTALLUOHAPHOM PTYTHOM 3JIEKTPO-
Ae (JIeKTpole BUCALLEH KAIUIM) B aTMOocdepe uHepTHOro rasza. Hamuuue
CUI'HaJIAa MpPU 3HAYEHUAX MOTeHLMala OT MuHyc 190 mo Muuyc 280 mB
CBUAETENLCTBYET O HAJIMYUKU HOJUAA. BLICOTBI MMKOB Ha BOJbTAMIIEPO-
rpaMMe NpONOPLUUOHATIbHBI MAacCOBOM KOHHEHTpALMH HOIUI-HOHOB B
pacTBOpe.

OnrrManbHbie [lapaMeTpbl METOAUKHA OIMpeIeTeHUsT KOIHI-HOHOB,
BHECEHHbBIE B KOMIIBIOTEPHYIO [IpOrpaMMy, Mo KoTopoii paboTaer Mmois-
porpad, npejacTaBieHbl B TA0.1. 3.

IIpoBeaeHue onpeneneHuin HOaUI0B HAYHHAIOT C BKJIFOYEHMS [TPO-
IpaMMbl «AVS» KOMIILIOTEPA, aKTHUBUPYIOT Manky xpaHeHus (BA) s
MPOBEJCHHUA AaHAaJIM3a W YCTAHABIMBAIOT (MPOBEPAIOT) YKA3aHHbIE Mapa-
METPbI MPOrpaMMbl B COOTBETCTBUU ¢ Tabi. 3. [IpH HeoOXOAHMOCTH B
NpOorpaMMy JOMYyCKaeTCsd BHECEHNE U3MEHEHHM U JOTOTHEHHH.

Tabnuua 3
I1porpamMma npu oupese/ieHUN Hoaua-HOHA

Pe)xxXuMbI BbINOJIHEHUS METOIUKH

ITalbl
METOIHUKH
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2 =
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qro*romca MUKPOTOHKOTO CJIOSl PTYTH
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Ilponomxenne Tabd.

I R N N I I A B N AT

OqHCTKa IEKTPOAa H POHOBOIC PacTBOPA

P ) T

Busepra | 1 00 [1ooo] 10 [~ [ — [ - - ||

-n-—
00

Moarotossa | 1 | 600 |1000
| - Joo 50| 25 ]

KosmyecTBeHHOE OnpeaieIeHHe HOIUI0B

e [ & [ 1200 [1000] 5-10] — [
O X

Harmnneﬂﬁe 4 | +10 |1000]60—300]
Homommca - 1 000 0

Pawepra | 4] | | 100 ] 15w

8.1.1. Iloozomoexa MuKpomoHKkoz0 Cl0sa pmymu.

Ilpu xonnuecTBeHHOM onpeAeieHHd HoOa ¢ UCNONMb30oBaHHeM «Mo-
nysst EM-04» B cTeKNOyriaepoaHblii CTaAKaH 3JIEKTPOXUMUYECKON AUCHKH
BBIMOJHAKOIIMA OJHOBPEMEHHO POJib BCMOMOTATEIIBHOIO 3IEKTPOLdAa B
TPEXINCKTPOAHON IEKTPOXHMHUYECCKON CHCTEME, BHOCAT 5 CM? KOHIEH-
TPUPOBAHHOTO poHOBOTrO TekTpoauta (n. 7.1.10), 20 cm3 mucruniupo-
BAHHOH BOJIbl U C TIOMOIIBIO (PTOPOIIACTOBON TalKH 3aKperifioT S4Yei-
Ky. BBOAAT B sueiiKy xjiopcepeOpaHbii 3JIEKTPOA CPABHEHUA, TPYOOUKY
I OABOAA MHEPTHOIO r'aza (a3ora), HPOAYRAIOT CUCTEMY HHEDPTHBIM
ra3oM B TeYEHUE D> MHH, MpepbiBAlOT NPONMyCKaHHE HMHEPTHOrO rasa M
NOJAIOT HA JJIEKTPOXUMHYECKYIO CHUCTEMY OTPHLIATENLHBLIN MOTCHLIAAM
BesinunHoi 600 MB B Teuernue 300 ¢. 3aTeM OCTOPOKHO YAANAIOT CTEKIIO-
YIAEPOAHBIN CTaKaH, coAacpKalui paCTBOP a30THOKHUCIOH PTYTH.

8.1.2. OQuucmra pabouezo pacmeopa u 31eKmpooaq.

B npyro# cTexiaoyraepoaHbId cTaKaH MOMEWAT 24 cM? THCTHILIH-
poBaHHO# BoAbI U 1,0 cM3 pazbasnennoro B 10 paz 1,0M (0,IM) pactso-
pa a30THOH KUCIOThI ((POHOBBIA PACTBOP), MOJACOECAMHAIOT CTAKaH C I10-
MOIIBK PTOPOIUIACTOBOM TaMKU K CHUCTEME, BBOAAT TPyOOUKYy, MOJBO-
JALYIO HHEPTHBLIM I'a3, NpOAYBAIOT CUCTEMY 3 MUH U B TOKE€ a30Ta Mpo-
BOASAT djeKTpoouncTky npu MuHyc 1200 MB B Teuenue 10 ¢ u nocne-
aywowei seiaepxke npu 0,0 MB B teuenue 10 ¢ nmo nporpamme, npen-
CTaBJICHHOW B Tabi. 3, moBTOPAsA NMpPOUEAYPY OYMCTKH JI0 TEX MHOpP, NMokKa
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BeJIM4YHHaA curdana ¢goHoBoro snekrpoauta (H¢) He OyaeT npesbiliaTh
2 OTHOCHUTENbHLIX eAUHMULUbI KAkl ToKa (OELIT).

8. 1.3. Komuecmsernrnoe onpedenenue tiooa (6 eude iioouoa).

Yepes otBepcte «Moayna EM-04» B 31eKTpOIHTHYECKYIO SUEHKY,
coaepxawuyw ¢oHoBbiit pacTBOp (1. 8.1.2), BHOCAT pacTBOp NpoOLI,
[IOATOTOBJIEHHON K aHAMU3y MO 1. 6.2, B KOJIHYECTBE, COOTBETCTBYIOILEM
TabI1. 2.

Ilpu ucnonbzoBanuu s aHanu3a 6omnee | cm3? pacrBopa npooObl,
[PEeABAPUTENLHO U3 AUYEHKHM OTOUPAIOT (POHOBBLIM PACTBOP B 00BEME,
pPaBHOM 00bEMY BHOCHMOM MPOOBI.

Y CTaHABIIMBAIOT NPOTPAMMY BBIMOJIHEHUS METOANKH KOJIUYECTBEH-
HOI'O ONPEIACICHUA HOAa B COOTBETCTBMH € Taba. 3 U PETUCTPUPYIOT Be-
JIMYMHBI AHAJIUMTHYECKOTO CUrHajJla pacTBopa npobel. Perucrpauuio
BOJIbTaMiieporpaMMm (BA) npoBoasaT 5—6 pas, npoayBas nIpy 3TOM Kax-
ObIH pa3 aHaJIU3UPYEMbIA PAacTBOP UHEPTHBIM ra3oM B TeueHUe 30 c.
PaccyuThiBAIOT CPEAHIOI BEJIMUYMHY aHaluThdeckoro cursana — Hi B
OEILL'T npu noteHuuane MmakcuMyMma nuka MuHyc 190 go munyc 280 MB.
EC/IM BeJIMYHUHBI CUTHAJIOB (BbICOTHI ITHKOB) OTIUYAKOTCS OT CPEAHEH Be-
TUYUHEI Oostee yem Ha 12 %, TO NpoOAYBAIOT CHCTEMY HHEPTHBLIM ra30oM B
TeyeHHe |—3 MHH U CHUMAIOT elle HECKOJIbKO (4—5) BA. Pe3yabpTaThl,
PE3KO OTJMYaAIoLIMecs OT CpeaHeu, oTopachiBaloTcs, A pacuera Hi uc-
MOJIb3YIOT T€ aHANUTHUYECKUE CUTHAJIbI, OTKJIOHEHME 3HAYCHUH KOTOPBIX
OT CpEAHEH BEIIMYMHBI HE IpeBbimacT 12 Y.

MukponuneTkoid BBOAAT B JJIEKTPOXUMHUUECKYIO AYEHKY HOOABKY
CTaHAAPTHOI'O pacTBOPaA MOJAUAA ¢ ONNPEREIICHHOW KOHUEHTPALHEU (Iipe-
HMYLIECTBEHHO 1o 1. 7.1.3), npyuueM o6beM n0baBKM CTAHAAPTHOIO pac-
TBOPA JIOJDKEH ObITh TAKUM, YTOOB! ITPH €r0 BHECEHUU 00BEM PACTBOpA B
AYEHKe yBeIMUMNBaJIca He Oonee ueM Ha 3 Y%, NpOAYBAIOT CHCTEMY 830TOM
| MMH ¥ PETUCTPHPYIOT AHATUTUYECKUNA CUTHAJI pacTBOPaA €O CTAHAApPT-
Holl JobaBkoH Hoauza 5—6 pa3. IIpu BHeCeHHH A00ABKHU CTAHAAPTHOIO
pacTBOpa HOJa BelHYHHA CMrHajaa (BbICOTa MHKA) LODKHA NMPUBOAUTH K
MOBBILIEHWIO UCXOJHOHN BLICOTHI MHKa B 1,5—2 paza. IloayyaroTt ycpea-
HEHHYI0 BA ¥ paccuMTBLIBAIOT BEJIMUYMHY aHAIMTUYECKOro CUrHasna (Bbl-
coty nuka) H2 8 OEILIT.

IIpu xonnyecTBEHHOM ONMPEAEIIEHUH HOMA C UCMOJIb30BAHUEM B Ka-
4eCcTBE padodero 3eKTpoja CTALMOHAPHOTO PTYTHOTO IJIEKTpOJa
(3nexTpoja BHCALLEH Kaili) B FEPMETUUYHYIO CTEKIAHHYIO 3JIEKTPOXH-
MHYECCKYIO SYEHKY, MOATOTOBJICHHYIO B COOTBETCTBUHM C M. 7.3.2, nome-
aT S5 cm3 1M pactBopa a30THOH KUCHOTHI (7.1.6), 30 cM3 qUCTHILIUDO-
BaHHOW BOIbi, NPONYCKAIOT B TEYEHUE 5 MUH TOK UHEPTHOI'O rasa, cO3-
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AAI0T PTYTHYK Kailld MOBOPOTOM JTUMOa Ha 15 geneHud v npoBOOST
OUMUCTKY M KOJHUYECTBEHHOE ONpeAeIICHHE MOAMIa, KaK OIMMCAHO BBIIIIE.
Pernctpauuo BA u onpeneneHue BEIUUYUHBI CUIHalla aHAIH3UPYEMOIO
pactBopa (H)) 1 pacTBOopa ¢ BHeCEHHOM CTAaHHApTHOW N00aBKOW Hoauaa
(H2) npoBoadT aHanOrM4HO TOMY, KaK ONMHCAHO BbILIE, HO KAXI0€ OMNpe-
JAENEHUE MPOBOJAT HAa HOBOW PTYTHOH Karujie 1ocje NpoyBaHud pacTBO-
pa B TedeHue 30 ¢ TOKOM UHEPTHOIO rasa.

8. 1.4. Obpabomka pe3ynvbmamos onpeoeaenun tiooa (8 suoe tioouoa).

MaccoByo aono iona (C) B MKI/KI aHAIU3UPYEMOM TMpoOLI pac-
CUMTBIBAIOT O dopmyiie 1:

(Hl_Kxqu)xCdedez){lOOO
) (Hy _H{)xV,xm

C , Tl (1)

Va

qu + V1 |

V,— 00BeM (POHOBOI'O pACTBOPA B AYEHKE, CM?;

V, — 00beM alMKBOThI pacTBOPa AHAJIU3UPYEMOU MPOObLI, BHECEH-
HblH B A4€HKY C DOHOBBIM PACTBOPOM, CM3;

V, — 00beM aHAIU3UDYEMOM NTPOOLI, CM?;

V, — 00beM g00aBKU CTAaHAAPTHOTI'O pacTBOpa MOAMOA Kallvs, BHE-
CEHHBIHX B SYEHKY, CM?;

H,— BbIcOTA nMUKa pacTtBopa aHanusupyemon npodsi, OELLT;

H ,— BbicoTa nuka poHoBoro pactsopa, OEUIT;

H, — BbicOTA nuka pactBopa MpoObl ¢ gobaBKoW craHaapra,
OELLT;

C0 — KOHLUEHTpalusd Hoaua-HOHA B paCTBOPE CTAHAAPTA, MKI/CM3;

m — Macca aHaJu3upyeMoi npoosl, I;

| 000 — xo3dduLMEeHT nepecyeTa Ha KI' IPpoObI MPOAYKTA.

8.2. Koauuecmeennoe onpeodenenue tiooa é suoe tiooama

8.2. 1. Konuuecmeenrnoe onpeoenerue tiooa 6 oopazyax, cooepicauyux
fiooam.

HU3Mmepenne ioma B oOpaslax NOPOAYKTOB, coAepKallluX HOAAaT,
NPOBOJAAT BOJLTAMOEPOMETPHUECKHUM METOAOM MYTEM PEerucTpaliy Be-
JTAYHMHbI MAKCHMAaJBHOTO TOKA B IPOLECCE IMEKTPOXHMHYECKOT'O BOC-
CTAHOBJICHUS MOJAAaTa Ha CTALIMOHAPHOM PTYTHOM 3JIEKTpoAe (3JIEKTPOJL
BUCALIIEHM Kanju) B aTMochepe HHEPTHOro rasa, BbIPA>XEHHOI'O B BHJE
MMKa Ha BOJIbTaMIiEporpaMme.

K =
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Hanuuue curHana npu 3HadYeHUAX noreHuuana ot Muuyc 1 210 go
muHyc |1 270 MB cBuaeTenbCcTBYET O HAJIMYUM Hoaara. BeicoTa nuka Ha
BOJIbTAMIIEPOTrPAMME ITPONOPLIMOHATILHA MACCOBOM KOHLEHTPALUU HO-
IaT-HOHOB B pacTBope. OnTUMANIbHbIE [TAPAMETPbI METOAUKH OIpeaee-
HUS HOJAT-MOHOB, BHECEHHbIC B KOMIBIOTEPHYIO NPOrpaMMy, o KOTO-
poii paboraet nonaporpad, MpeLcTaBleHbl B Ta0I1. 4.

Tabnuua 4

IIporpamMma nipu onpe/eieHuM HOAaT-HOHA

PesxxMb1 BLINDOJTHEHHUS METOIHKH

- o0 a0 ' R ] 1
Dransl S =1 = “m) S| & |© .
METOMUKH | & > : (23] o |28 &8
o3 A Q H <] © o1 s sy

= e < | 2 H = S O

= & > | D | < Sl e
T ) ) I

Jis ananu3a MoJaTOB B 3MEKTPOXMMHUYECKYIO AYEHKY, MOJTOTOB-
JICHHYXO B COOTBETCTBHH C M. 7.3.2, momewaroT 5 ¢cM? 10 %-Horo pacreopa
Kanua yriaexkuciaoro, 30 cM3 IUCTHILIMPOBAHHON BOJbI, MPOIYCKAKT B
TEYEHHE 5 MHUH TOK UHEPTHOIO Ia3a, CO3JaT PTYTHYIO KAaIUNO MOBOPO-
TOM JiIuMOa Ha 15 meneHUMH U OMPEAEHAOT BEIHMUYMHY TOKa (POHOBOTO
pactBopa (Hg¢) B oTHOCHTENbHBIX eduHMLAX HIKajbl Toka (OEHIT) B UH-
TepBane norecHuuagoB or muuyc Y00 MB go Munyc 1 900 mB. 3atem B
ITEKTPOXUMHUUECKYIO A4EHKY ¢ GOHOBLIM PacTBOpOM BHOCAT 1—15 cm3
pacTBopa NpoOkl, MOArOTOBJEHHON K aHAIU3Y MO I1. 6.2, eciiu HeoOXoau-
Mo, Josoasat pH anamusupyemoro pacresopa ao 12 ¢ nomompio 10 %-Horo
KapOOHaTa Kanus.

[Ipu uMcnonp3oBaHUM UIA aHaAW3a Gosee 5 cMm3? pacTtBopa MpoOLI
NpeABAPUTEABHO M3 AYelkH oTOMpaAOT (DOHOBBIN PacTBOp B 00BEME,
PaBHOM 00BEMY BHOCHMMOI1 NMPOOBI.

YcTaHABIMBAIOT NPOTrpPaMMy BLINOJIHEHUS METOAUKH B COOTBETCT-
BUU C TA0N. 4 ¥ PErUCTPUPYIOT BEJIMYMHBI aHAJIMTUYECKOTO CUrHAJIa Pac-
TBOpa npoodbi. Perucrpauuio BonsTamieporpamMmm (BA) npoBoasat 5—b6 pas,
HO KaXI0€ ornpeaejaeHie NpoBOAAT HA HOBOW PTYTHOM Kamye. Paccuu-
ThIBAIOT CPEIHIONI0 BeJIMUMHY aHanuTHYeckoro curdana His OEIIT npu
noTeHUHage MakcuMyMa muka MuHyc 1 210 mo mumuyc | 270 MB. Ecnu
BEJIMUMHbl CUTHAJIOB (BBICOTbI IMHKOB) OTJIUYAKTCA OT CpeaHed BEIWYHM-
Hbl 00J1ce yeM Ha 12 %, To NpoAyBaIOT CHCTEMY MHEPTHLIM ra3oM B Teye-
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uyue 1-——3 MHH U CHUMAIOT elie oay-aBe BA. Pe3sko oTiamyarowmuecs oT
cpelHed BEJIMUMHBI pe3ysibTaThl OTOpaceiBaloT, Ay pacueta Hi ucnosb-
3yI0T T€ aHAJIUTHUYECKUE CUTHAJbl, OTKIIOHEHWUs 3HAYEHUH KOTOPbIX OT
CpeHEN BEIUYHMHbBI He npeBbituaet 12 %,

MUKPONUIETKON BBOAAT B IJIEKTPOXMMHUYECKYIO AYEUKY n00aBKy
craHjgapTHOro pacrBopa Homara (m. 7.1.5), npuueM o00beM m00aBKH
CTAHZAPTHOI'O PACTBOPA JOJKEH ObITh TaKUM, YTOOBI NP €r0 BHECEHHH
00bEM pacTBOpa B AYCHKE yBEIIHYHUBAJICH He Oosee ueM Ha 3 %, mpoxay-
BAIOT CUCTEMY a30TOM | MHH U PETHUCTPUPYIOT AHAJIMTHYECKHUN CHTHaJ
pacTBOpa Co CcraHaapTHOM mo00aBKOM HomaTta 5—6 pa3. Ilpu BHeceHHH
NO00AaBKM CTAHAAPTHOIO PacTBOpa HMOJara BelIMYHWHA CHrHanla (BhICOTA
MUKa) AOJDKHA NMPUBOAUTh K MOBBIMIEHHIO HCXOAHON BBICOTHI MHKA B
1,5—2 pasa. Pe3ynbTaThl, pe3KO OTIMYAIOHIMECS OT CPEeIHEH BENHUYHHBI,
oTOpaceiBatoT. [lonyyarT ycpeaHeHHYI0 BA B pacCUMTHIBAIOT BEIUYMHY
aHanuTU4eckoro curuana (Boicory nmuka) H> 8 OEHIT. O0paboTky pe-
3yJIbTATOB H KOJIMYECTBEHHOE ONpEAENeHre Hoaa B BUJE MolaTa NPoBoO-

oat no popmyine 1.
9. Boiuucjienue pe3yjabTaTOB AHAJIH3A

3a OKOHYATEJIbHbIA pe3ylIbTaT UCMBLITAHHH NMPUHUMAETCS CpeaHee
apudpMeTHYecKoe 3HaueHue pe3yabTaToB (Cep) ABYX NapauICIbHBIX OII-
peaeneHut Ceop = (Ci1 — C2)/2, nponyckaeMoe pacxoXAeHHUE MEXIY KOTO-
PbIMU HE JOJIKHO MPEBLIINATL 3HAYECHHST HOPMAaTHBA OIEPaTHUBHOTO KOH-
TPOJIA CXOAUMOCTH d.

1C1—-C2| <d, rae

d = 0,0ldom x C (dow MpuBeeHBI B TA0. 5)

lipn nmpesbliieHny HopmaTtuBa d cieayeT NMOBTOPUTb H3MEPEHHUS,
UCTIOJIB3YS pe3epBHbic NPoObl. B criyyae moBTOpHOro npeBbIlIeHHA YKa-
3aHHOT'O HOPMATHBA, BBIACHSIOT MPUUYHUHBI [IPHBOJISIIUE K HEYAOBJIETBO-
PHUTENLHBIM pe3ybTaTaM aHalli3a v YCTPaHSIOT HX.

10. OnepaTuBHBLIA KOHTPOJIb Pe3yJIbTATOB H3MEPEHHH

10.1. Anzopumm nposeoenus onepamusHozo KORmMpoin
80CNPOU3BOOUMOCU

llepOoaYHOCTL KOHTPOJIS BOCMPOMU3BOAUMOCTH H3MEPEHUI 3aBU-
CAT OT KOJIMYeCTBa paboyuX UIMEPEHMI 3a KOHTPOJIHUPYEMbIH NEPHOA M
OMpEAETAETCS NAaHaM1d KOHTPOJIA.

OObpa3suamu i KOHTPOJA ABIAIOTCH padoyude NpoObl MUINEBBIX
NPOAYKTOB, MMPOAOBOJLCTBEHHOTO Chipbi U BAJl. OTOuparT 2 npoOsi,
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KOTOPble aHAJIU3UPYIOT B TOYHOM COOTBETCTBHU C ITPONUCHIO METOIMKH,
MaKCUMaJbHO BapbHPyA YC/IOBHS NMPOBEACHHUA aHANH34, & UMCHHO HC-
MOJIb3YS pa3Hble HA0OPbI MEPHOW MOCYAbl, Pa3Hbie NTAPTHH PEAKTHBOB U
y4yacTHE JABYX pa3HbiX aHAIUTUKOB. llenecooOpa3zHo Takke MPOBEACHUE
aHAJIM3a 3THX aHAIMTHYECKUX Npo0 B pa3HbIX JabopaTopusx.

Tabnuuya 5

3HAYEHHE HOPMATHBOB ONEPATHBHOTO KOHTPOJIA CXOIMMOCTH
M BOCOPOH3BOAHMOCTH NPH J0BEPHTEILHOH BepoaTHocTu P = (0,95

Hopmatus onepatusnoro | HopMaTis onepaTHBHOIO |
KOHTPOJISI CXOAHUMOCTH, | KOHTPOJIS BOCIIPOH3BO-
d o, Yo TMMOCTH, D o, %0

Ipu onpenenesuy noja B BUAC HOOUI-HOHA

}/lManason onpeaelseMon
] KOHLEHTpauuu Hoza,
MKL/KI

30
25

10—90

91—150 14

151500 20
501—5 000 15

IIpn onpeneneHny noaa B BUJAE HOAAT-HOHA
200—5 000 14

Pe3ynbTaTbl KOHTPOIA NPU3HAIOTCA YIOBIETBOPUTEIBHBIMHU, €CITH
|Ci—C 2l <D, rze
C1 — pe3ynpTaTt aHanu3a paboyer npoObl, MKI/KT;
C2 — pe3ynbTaT aHaJiM3a TOM Xe NpoObl, NOJYYECHHON APYrUM aHa-
JIUTHKOM.

Dom — HOpMATHB ONEPATUBHOIO KOHTPONA BOCIPOU3BOJAMMOCTH
(Tabim. 5).

Ipu npeBbiLIeHMY HOPMATHBA ONEPATUBHOIO KOHTPOJA BOCIIPOU3-
BOAUMOCTH IKCIIEPUMEHT IOBTOPAIOT. IlpM noBTOpHOM mnpeBbIILIEHHH
YKa3aHHOTO HOPMAaTUBA BLIACHAKOT MPHYUHDI, IPUBOASIEME K HEYIOBIIE-
TBOPHUTEIILHBIM PE3YAbTATaAM KOHTPOJIA, U YCTPAHSAIOT HX.
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10.2. Anzopumm npoeeoenus onepamugrnozo
KOHMPOAA RO2PEUWHOCMU

IlepHOANUYHOCTL KOHTPOJSA NMOrPELIHOCTH M3MEPEHHUH 3aBUCUT OT
KOIuyecTBa pabouyux U3MepeHUH 3a KOHTPOJIMPYEMBI Nepuol U oripe-
NesieTcs NiaHaMyu KOHTPOJA.

OOpa3suaMy Ans KOHTPOJis ABIAIOTCA padounre npoObl MUILEBbIX
MPOAYKTOB, MPOAOBOJIBLCTBEHHOTO Chipbs WM BA /. OTOUparoT npody u
pa3aenaroT Ha ABE paBHbie yacTH. OOHY U3 HUX OCTaBIAIOT O€3 M3MEHE-
HUM, a K ApYroH JO0aBIAIOT pacTBOp HoAMaA (MM HoaaTa) Kalus, TaKoe
KOJIMYECTBO, YTOOBI €ro MaccoBas IoJIs B obOpasle yBeIUWUYHIIACH M0
CPAaBHEHUIO C MCXOAHLIM 3HaueHueM Ha 50—100 %. ITpu 3TOM HeoOXxo-
JHUMO Y4YUTBIBATb, YTOObl YypOBEHbL COJAEPKaHHA HMoLa B oOpasue ¢ J10-
OaBKON He IMpeBbILIAT BEpPXHEHM TpPaHULbI AWana3oHa OIPENesseMbIX
KOHLeHTpauui. /lobaBka goJixkHa BBOAUTLCA B MpoOy mepea HadajloM
NpoOONOATOTOBKH.

O6¢ npoObl AHATU3HUPYIOT B TOYUHOM COOTBETCTBUM C IIPOIIUCHIO ME-
TOAVKH M MONYYAIOT PEe3yabpTaT aHaadu3a UCXoaHou npodbl (C, MKI/KT) U
npoOst ¢ fo6askou (C!, Mxr/kr). OnpeaeneHue NPOBOAAT B OJJAHAKOBBIX
YCAOBUAX, & HMEHHO. aHaNU3 NMPOBOJAUT OAUH AHAJMTHK, C UCHOJIb30BA-
HHEM OJHOT'O HabOpa MEPHOH MOCY/Ibl, PEAKTUBOB, PACTBOPOB M T. .

ANTOPHUTM MPOBEJICHUA ONEPATUBHOIO KOHTPOIS MHOTPEUIHOCTH C
KCMONB30BAHMUEM METOAA AOOABOK COCTOWT B CPABHEHUM pe3yabTaTta
KOHTPOJIBHOIO ONPEAEIeHHU, PABHOTO PA3HOCTH MEXAY PeE3yJIbTaTOM
KOHTPOJILHOT'O U3MepeHHA nNpoObI ¢ jodaBkou (Cl), npoObI 6e3 100aBKkK
(C) u Bemunyou g00aBky (Cpos), ¢ HOPMATUBOM OIMEPATHBHOIO KOH-
Tposia K. Peiienve 00 yIOBICTBOPUTEILHON NOrPEHIHOCTY TPUHUMACTCA
NPH BbINOJIHEHHH ycioBus (rpu P = 0,95)

| C'—C = Caos| < K

HopMmaTHB OnepaTHBHOIO KOHTPOJA MOTrPEIUHOCTH PACCUMTBHIBAIOT
no GopMyiaM:

— OpH NPOBEACHUU BHyTpUIabopaTopHoro koutpois (P = 0,90)

K = 0,84 x \/AZC + AZCI , MKI/KT

~ [IPU NPOBeJIeHHH BHelHero koutpois (P = 0,95)

K = \/AZC + Azcl , MKI'/KT

2 2 g
ACW A1 — aOCOMIOTHBIE 3HAYCHUSA MOTPEIHOCTH U3MEPEHUH Ui
UCXOOHOM NPOOKI ¥ NMPOOKI ¢ H00aBKOH, COOTBETCTBEHHO, MKT/KI
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AZC = (0,010, x C (C — comepxaHue onpeneasieMoro KOMINOHEHTa B

npooe)

’32;':' =0,010 ., x C' (C'- copepxaHue onpeAensieMoro KOMIMOHEHTA

B npobe ¢ 100aBKOH HOIA)
O U 5(’:* NpUuBeaeHbI B Ta0I. 1.

[Ipu npeBbllUeHUHM HOpPMATHBA OIMEPATHUBHOIO KOHTPOJA MOrpell-
HOCTH 3KCIIEPUMEHT NMOBTOPAIOT C UCTIOTIb30BaHUEM Apyror npoobsl. Hpwu
[IOBTOPHOM NPEBLIUIEHNY YKA3AHHOTO HOPMATUBA BBIACHAIOT MIPUYKHBI,
MPUBOAAIIMAE K HEYAOBJIETBOPUTEIBHLIM PE3yAbTaTaM KOHTPOJA, H YCT-
PAHSAIOT UX.

11. TpeGoranus TeXHHKH 0€301IACHOCTH

IIpy BLINOJHEHUM aHaNIM30B HEODXOAUMMO COOMOJIAThL IpaBHia
TEXHUKH O€30MaCHOCTH NpH padboTe ¢ XHUMHUYECKMMH DeaKTHBAMH MO
[T'OCT 12.1.005, TOCT 12.2.007.0 u I'OCT 4658. 1lomenienne nadbopa-
TOPHH JOJDKHO COOTBETCTBOBATh CAHUTAPHBIM NpaBHjIaM MPOEKTHPOBA-
HHS, 000pyIOBaHU, 3KCIUIYAaTALHMU U COJIEPXKAHHUSA ITPOU3BOACTBEHHbBIX H
nabopaTOpHbIX MOMEUIEHUH, TIPEAHAZHAYECHHBIX JJIS NPOBEACHUS padoT
C METAIMYECKON PTYThIO, €€ COCAMHEHUAMHU U NMPHOOpAMH ¢ PTYTHLIM
3aMOJIHEHUEM (YTBEPIKAEHbI 3aM. IJIABHOT'O FOCYAaPCTBEHHOTO CAHUTAP-
Horo Bpaua CCCP, Ne 780—69). AnaimmTrueckas jadbopaTtopusd JOHKHA
OBITH OCHAIleHa BEHTHIALIMOHHBIMU cucTeMaMu o I'OCT 12.4.021.

12. TpeOoBanuga K KBAJIMPUKANMA UCIIOJTHATEIA

K BLIMOJHEHUIO aHaK3a MOJAa B MUILEBBIX MPOAYKTAX JOMYCKAIOT-
CA JIMIA CO CrnelHalibHbIM BbICIIUM OOpa3sOBaHUEM MM CPEAHHM CIIeLiM-
aJibHbIM O0Opa30BaHHUEM, BIIAJCIOLIME TEXHHUKOW BOJIbTaMIIEPOMETpHYE-
CKOr0 aHajiy3a, NMpolueAlide COOTBETCTBYIOIIYIO MOArOTOBKY H HMEIO-
LI{H€ ONBIT pabOTHl B XUMHUECKOU 1abopaTopuH.

13. YcioBHs BBHIOJTHEHHS H3MEPEeHHH

Temneparypa okpyxaromero sozayxa ot 15 go 25 °C.
OTHocHuTeNbHas BAAXKHOCTL BO3ayxa He bonee 80 % npu 25 °C.
At™mocdeproe aaBieHue 730—760 MM pT. CT.

Hanpsioxenue anexktponuranusa: 210—220 B. Yacrora nepeMeHHOro

ToKa: 45—50 I'LL.
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