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rOCYOAPCTBEHHbIA CTAHOAPT PECMNYB/IMKA BENAPYCb

NPOAYKTbI NMULLEBBLIE U CbIPBE NMPOAOBOJIbCTBEHHOE
MeToauka onpegeneHun cofepXaHusi TOKCUYHbIX 3NIeMEHTOB LIMHKA, KaAMUSA, CBUHLA U
Meau MeTOAOM MHBEPCUOHHON BONbLTaMNepPoOMETPUMY Ha aHanu3saTtopax Tuna TA
NMPAOYKTbl XAPYOBbISAA | CbIPABIHA NMPAOYKTOBASA
MeToAbiKa BLI3HA4Y9HHA YTPbIMAHHA TaKCiYHbLIX 3NIEMEHTaY LbIHKY, KagMilo, CBIHLY i
MeA3i MeTagaM iHBepciiHal BOnkLTaMnepaMeTpeli Ha aHanizaTapax Teiny TA
RAW MATERIAL AND FOOD PRODUCTS
Methods of definition contents of toxic elements zinc, cadmium, lead and
copper by stripping voitammetric analysis on analyzers type TA

Nata BBegeHun 2003-01-01

1 O6nacTb NnpuMeHeHun

Hactoswmin ctaHpapT pacnpocTpaHAeTcs Ha MNuLeBble NPOAYKTHl U NPOAOBOSILCTBEHHOe Cbipbe U
yCTaHaBnUBaeT MeTOAMKY ornpeeneHus B HUX copepxaHus uuHka (Zn), kagmus (Cd), ceuHua (Pb) u megu
(Cu) meTOROM MHBEPCMOHHOW BoNbTamnepomeTpuu (UB).

Ob6s3aTensHbie Tpe6oBaHMA 6€30NaCHOCTY NPU BLINOSTHEHUM U3MEPEHUI U3NOXEHbI B pasgene 7.

2 HopmaTtuBHbIe CChINKu

B HacTosileM craHaapTe MCNonNb3oBaHbl CCLINIKM Ha cnepylolwme HopMaTuBHbIe AokyMmeHTbl (HI):

CTB 1036-97 TMMpogykTsl NULIEBble U NPOAOBONLCTBEHHOE Chipbe. MeToabl oT6opa Npob ans onpeaeneHust
nokasarenen 6esonacHocTu

MOCT 12.1.004-91 Cucrema craHpapToB GesonacHocv Tpyga. MNoxapHan 6esonacHocTb. Obiume TpeboBaHuA

MOCT 12.2.003-91 Cucrema craHpaptoB GesonacHoctv Tpyaa. O6opynosaHue npoussofacTtBeHHoe. Obwme
Tpe6oBaHus 6e3onacHoOCTU

MOCT 12.2.007.0-75 Cwucrema craHgapToB 6e3onacHocTy Tpypa. Mapenus anektpotexHuyeckue. O6wue
TpeboBaHus 6e30nacHOCTM

MOCT 12.3.019-80 Cwucrema craHpapToB GesonacHocTM Tpyaa. VcnbitaHus U MamepeHus 3MeKTpuyeckue.
O6wwe TpebosaHusa GesonacHOCTH

MOCT 12.3.031-83 Cucrema craHpapToB GesonacHoc Tpyaa. Pabotbl co prythio. TpebosaHus 6esonacHoc

MOCT 12.4.009-83 Cucrema craHpaptoB GesonacHoctu Tpyga. MoxapHas TexHuka onA 3almTbl 0GHLEKTOB.
OcHoBHble BUAbI. PaamelueHue u obenyxuBaHue

FOCT 1770-74 (UCO 1042-83, UCO 4788-80) lMocyna mepHas naboparopHas creknsHHas. LiunuHapbl,
MEH3YpKu, Konbbl, Npobupkun. O6LMe TexHUuIeckue yCrnoBus

FOCT 2156-76 Hatpwii aByyrnekucnblii. TexHuueckue ycnoeusi

FOCT 2405-88 MaHomeTpbl, BakyymMeTpbl, MaHOBaKyyMeTpbl, HarnopoMephbl, TATOMepb! U TAroOHaNopoMeps!.
O6wWwume TexHuueckne yCnoBust

FOCT 3118-77 PeaktuBbl. Kucnora consiHasi. TexHu4eckue ycrioBus

FOCT 4165-78 Peaktuenl. Mepp () cepHokucnas 5-sogHas. TexHuueckue ycnoeus

FOCT 4174-77 PeaktuBbl. LiMHK CEpHOKUCTbIN 7-BOAHDBIA. TexHUUecKue yCroBus

FOCT 4204-77 PeaktuBbl. Kucnora cepHas. TexHu4eckue ycrioBusi

FOCT 4212-76 PeakiuBbl. MeTogbl NPUIOTOBIIEHUS] PACTBOPOB AJIsi KOJIOPUMETPUUECKOro U HedenomeT-
pUYECKoro aHanuaa

FOCT 4234-77 PeaktuBbl. Kanuit xnopucTblit. TexHUu4eckue yCrioBusl.

FOCT 4236-77 Peaktuebl. CeuHel (1) a30THOKUCTIbIA. TEeXHUYECKUE YCIoBUA

FOCT 4456-75 PeaktuBbl. Kapmuii cepHOKUCTIbIA. TEeXHUYECKME YCII0BUS

FOCT 4461-77 PeaktuBbl. Kucnora asaotHasi. TeXHUYECKUE YCIIOBUA

FOCT 4521-78 PeaktuBbl. PTyTs () a3oTHOKMCNas 2-BogHas. TexHuueckue yCnoBus

UspnaHue opuumansHoe
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FOCT 4658-73 P1yTb. TeXHUYECKUE YCIOBUS

FOCT 5848-73 PeakTtuBbl. Kucnota mypaBbuHas. TexHUuYeckue ycnosus

rOCT 6709-72 Bopa puctunnupoBaHHas. TexHu4eckue ycrioBus

roCT 9147-80 Mocyna n o6opynosaHne naGopaTopHble captopoBbie. TexHUYeckMe yCnosus.,

FOCT 9293-74 (MCO 2435-73) A30T ra3oo6pasHblii U XUOKUA. TeXHUYECKUE YCIoBuS.

FOCT 10929-76 Peaktusbl. Bogopoga nepokcug,. TexHuueckue ycnosus

MOCT 11125-84 Kucnota a3oTHas 0co60ii YUCTOTbI. TEXHUYECKUE YCIIOBUS

FOCT 12026-76 bymara cpuncTpoBanbHas nabopaTopHas. TeXHUYEcKUe YCrnoBus

rocCT 13861-89 (MCO 2503-83) PepykTopbl Ans rasonnameHHon o6pabotku. OBLume TexHUYecKne ycrioBus

FOCT 20490-75 Peaktusbl. Kanui mapraHUOBOKUCTIbIA. TeXHUYECKUE YCIoBUS

FOCT 21400-75 Crekno xumuko-nabopatopHoe. TexHuueckue TpeboBaHua. MeToabl UCTbITaHUIA

rOCT 24104-88 Bechl nabopatopHbie 06LLero HaaHaueH\s 1 06pa3LoBble. OBLLMe TeXHUYECKUEe YCnoBmMS

rOCT 25336-82 MNocyna u o6opynosaHue nabopaTtopHble CTeKNISHHbIE. TUMbl, OCHOBHbIE NapaMeTpbl U
pa3mepbl

FOCT 26929-94 Chipbe 1 NpofyKThl NuLeBbie. MoarotoBka npo6. MuHepanusauus ans onpeaeneHus
cofepXaHuUsi TOKCUYHbIX 3ITIEMEHTOB

FOCT 29227-91 (MCO 835-1-81) Mocyna nabopartopHas creknsiHHas. MuneTkm rppagyupoBaHHbIe. YacTb 1.
O6wume TpeboBaHus

3 OnpepneneHus

B HacTosiLeM cTaHAapTe NPUMEHSIIOT CreayoLLMe TEPMUHBI C COOTBETCTBYIOLMMU ONpeaesieHUsMU:

AnukBsoTta — 06bem MUHepanuaarta, oToMpaeMblit oA aHanusa.

[o6aBka — pekoMeHayeMbIi NPOrPaMMoin 06bEM KOHTPOSILHOTO PacTBOpa, BHOCUMbIA B pacTBop Npobbi B
npoLiecce U3mMepeHusi.

KoHTponbHbI# pacTBOp — pacTBOp C 3afaHHOW MacCOBOW KOHLEHTpaLMei UOHOB, NPUrOTOBNEHHbIA U3
OCHOBHOIO pacTBopa.

OcHOBHOW pacTBOP — UCXOAHLIN PacTBOP ANA NPUrOTOBNEHUS KOHTPOJILHOIO pacTBopa.

O6bem MuHepanusarta — 06bem OUQUCTUNNUPOBAHHON BOAbI, B KOTOPOIi pacTBOpeHa 30na.

PesepBHas npo6a — napannensHas npo6a, pesynstaT aHanu3a KOTOpoi UCTONb3yeTcs B Clyyae pac-
XOXOEHUS Pe3ynbTaToB aHanuaa AByX APYrvX napansiefibHbix Npo6 CBbille AONYCTUMOrO 3HAYEHMUS.

®DOHOBLIN PacTBOP — PaCcTBOP KOHLIGHTPUMPOBAHHOW MypPaBLUHOI KUCHOTLI 06bemMom 0,2 cm® B 10 cm®
BMOUCTUNNMPOBaHHON BOABI.

4 XapaKTep1CTUKU NOrpeLlHOCTH pe3ynbLTaTOB aHanu3a

MNpenen oTHOCUTENBLHOM MOrPEeLLHOCTH pe3yNbTaToB OnpeAeneHus CoAepXaHus LIMHKA, KagMusi, CBUHLA
1 Meau B Npo6ax 3epHa, 0BOLUEH, (PPYKTOB, MSICA, PbIGbl, XKMBOTHLIX U PACTUTESTLHBIX XUpax U NPOAYKTax ux
nepepaboTku; MyKu, Kpynbi, kode, kakao, yasi, KoH(eT, KOHUEHTPaToB, cybnMmartoB u apyrx metogom VB
npueepneH B Tabnuue 1.

Mpu cobniogeHun Bcex pernaMeHTUpyeMbIX YCIOBUIA U MPOBEASHUA U3MEPEHUI B TOYHOM COOTBETCTBUM C
METOAWKON aHanu3a Ans BCeX AManasoHOB OnpepesisieMbiX COAepXaHUui 351IeMEHTOB NPU AOBEpUTENbHON
BeposiTHOCTU P = 0,95 3HauyeHusi OTHOCUTENbHOM NOrpeLHOCTEN He NPEBLILLIAIOT 3HAYEHUN, NPUBEAEHHBIX B
Tabnuue 1.

Tabnuua 1 — 3Ha4yeHMA OTHOCWTENILHOW MOrPELHOCTU Pe3ysNibTaTOB ONPEeAesieHA cogepXaHusi KagMmus,

CBMHLA, Me4u M LMHKa B npobax nulleBbIX NPOAYKTOB U NPOAOBOJILCTBEHHOIO ChiPphfi METOLOM
WUB npu goBeputennHoi BepoaTHocTH P = 0,95.

Onpepensiembiit anemeHT | Avanasox °"peﬂe”’"7“‘"x KOHLieHTpauwi, OTHOCUTENbHAs NOFPELLHOCTD, £ 5, %
Mr/kr
LiuHk 010,50 po 100,0 Bknou.
Kagmuin O10,0015 00 1,0 BrIOY. 39
CsuHel 010,01 po 6,0 Bkmou.
Megab 010,05 po 30,0 Bamou.
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5 TexHnyeckue TpeboBaHus K CpeACTBaM U3MEPEHUIA, BCIOMOraTeNnikHOMy oG0opyNOBaHUIO,
peakTMBaM M mMaTepuanam, yCrnoBusi NpOBe4eHUs aHanusa

5.1 CpeacTtea namepeHwmit

AHanusaTop BoSfibTamnepomeTpuueckuii TA no nacnopty Ha npubop B komnnekTe ¢ IBM-coBMecTUMbIM
KOMIBIOTEPOM.

B kOMNneKT aHanuaaTtopa BXOANT:

— pabouuii aNeKTPog — PTYTHO-NJIEHOYHbI Ha cepebpsHON NOANOXKeE;

— 3NeKTPOf CpaBHEHUs — xJ1opocepebpsiHbIi;

— CTaKaH4YMKM U3 ONTUYECKM Npo3payHoro crekna mapku KY-1, KY-2, KYBW smectumocTtsio 20 om’.

Becbl nabopatopHble aHanutuyeckue obwero no FOCT 24104 ¢ HauGonbWMM NpeferioM B3BeLLMBaHUS
200 r, BTOPOro Krnacca TOYHOCTH.

[losaTops! nMneTouHble Tuna M1 [1] ¢ AMCKPETHOCTLIO yeTaHoBKM 703 0,01 — 1,00 cm® (10 — 1000 mkn).

MNMuneTku MepHble NnabopaTopHble CTEKNSHHBbIE BTOPOro Kiacca TOYHOCTM BMectumMocTbio 0,1; 1,0; 2,0;
5,0; 10,0 cm® — o FOCT 29227.

Mocyna mepHas nabopatopHas CTeknisiHHas BTOporo knacca TouHoctv no NOCT 1770 (konbbl MepHLle
BMECTUMOCTHI0 25,0; 50,0; 100,0; 1000,0 M’ 1 umnuHpps! Ha 10,0 cm® wnn npobupku Mephbie Ha 10,0; 15,0 cm®).

5.2 BcnomoratensHoe o6opyaosaHue

Lkac cywmnbHbIM, obecneqnBalowmii NogaepxaHue 3agaHHOro TemnepaTtypHoro pexuma ot 40 go
150 °C ¢ norpeLwuHocTbio + 5°C.

Mnutka anektpuyeckas GbitoBas no MCOCT 14919 unu gpyrux mapok.

MNeub mydensHas Tuna NMM-8 unu nabopaTtopHas kamepHas anekTponeyb ConpoTuBneHusi, obecneuu-
BaloLLas NogaepxaHue 3agaHHoro TeMnepartypHoro pexuma ot 150 go 600 °C ¢ norpewHoctsio 25 °C.

Neuyb gByxkamepHas MAMN, obecneunBawlan nNogaepXKaHue 3afaHHbIX TEMNEepaTyPHbIX PEXUMMOB
OOHOBPEMEHHO ANA BbiNapuBaHus B guanasoHe ot 70 go 400 °C u gns o3onenusa B guanasoHe ot 300 po
600 °C ¢ norpewHocTbio + 15°C.

Pegnyxrop ons rasonnameHHon o6pabotku no FOCT 13861 ¢ maHomeTtpom (250 + 1) atm no FOCT 2405.

LnaHr nonMaTuneHoBble AN NoABOAA ra3a k npubopy.

Lunusl TUrenbHble (noctaeka ¢ Npubopom).

Manouku cteknsHHble no FTOCT 21400.

Okcukatop no MOCT 25336.

dapchopossie Turnu no FOCT 9147.

CMeHHble HaKOHEYHUKU K go3aTtopam o6bemom 0,01 — 1,00 om’.

5.3 PeaktuBbl M maTepuanbl

lFocynapcTBeHHbIM CTaHaapTHLIM 06pasel coctaBa pacTBopoB MOHOB LuHka CO Pb 03 00 37.

lFocynapcTBeHHbIN CTaHgapTHbIM 06pasel coctaBa pacTBopoB MOHOB kagmusi CO PB 03 00 25.

locypnapcTBeHHBIl cTaHAapTHLIM 06pasel, coctaBa pacTeopoB UoHOB cBuHUa CO PB 03 00 33.

locypnapcTBeHHbIN CTaHaapTHBIM 06pasel coctaBa pacTtBopoB MoHOB meau CO PB 03 00 26.

Mpobbl rocygapcTBEHHOrO CTaHAapTHOro obpasua no cocrasy afeksaTHbie Npobam aHanusupyembix
06bekTOoB.

locynapcTBeHHbIV cTaHRapTHLIM 06pasel, coctasa kiy6Hen kaptocens MCO 3169.

lFocynapcTBeHHbIN CTaHgapTHbIA 06pasel coctasa Kpynbl MaHHou FCO 7070.

lFocynapcTBeHHbIN CTaHAapTHBIN o6pa3eL cocTasa 3epHa niueHuubl FCO 7071.

locynapcTBeHHbIN CTaHgapTHLIA o6pasel cocTaBa MyKu XUBOTHOrO npoucxoxaeHus NCO 7151.

locypaapcTBeHHbIN CTaHgapTHBIN o6pasel, cocTasa kopHennogos mopkosu CO 8080.

Hatpuit geyyrnekucnbiii no FOCT 2156, x.u.

Kucnora consiHas no MOCT 3118, x.u.

Megp (Il) cepHokucnas 5-sogHas no FOCT 4165, u.g.a. unu x.u.*

LimHk cepHOkuchnbli 7-80aHbIM no FTOCT 4174, yu.g.a. unu x.4u.*

Kucnota cepHas no TOCT 4204, x.u.

Kanui xnopuctbin no NOCT 4234, u.g.a. unu x.u.

CsuHey (Il) asoTHokucnbin no FOCT 4236, y.g.a. unm x.u.*

Kagmuid cepHokucnbiii no FOCT 4456, 4.p.a. unu x.4.*

Kucnota asotHast no MOCT 4461, x.u.

PtyTb (I) asoTHokucnas 2-sogHas no FOCT 4521, x.u.
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Ptyts no FOCT 4658.

Kucnota mypaBbuHas no FOCT 5848, x.u.

Bopa 6upguctunnupoBaHHas no [2].

Bopa guctunnuposaHHas no MOCT 6709.

A30T razoobpasHbiit 1 xuakuii no FOCT 9293 unu Apyrov UHEPTHbLIA ra3 ¢ MaccoBOi  gonewn
kucrnopopa He 6onee 0,01 % B 6annoHax, 0.c.u.

Bopopopaa nepokeup no FOCT 10929, x.u.

Kucnota asotHas oco6oi unctotsl no NOCT 11125.

Kucnora consiHasi no FOCT 14261 o.c.u.

Kucnota cepHas oco6ou uuctotsl no FOCT 14262.

Kanuit mapraHuoBokucnbiii no FOCT 20490, u.g.a. unu x.u.

Bymara cpunstpoBansHas no FOCT 12026.

Bymara uHgukaTopHas no [3].

MpumevaHus

1 PeakTuBbI, OTMEMEHHble 3HakoM (*), NPUMEHSIOT NPY OTCYTCTBUMM CTaHAAPTHLIX 06pasLIoB.

2 ,El,onycxae'rcg ucnonb3oBaHMe peakTueoB, CTaHAAPTHbIX oGpasuoa C MeTpPOonoryecCKUMu xapakrepuctukamuv He
HUX6 BblLLeyKa3aHHbIX.

3 [Jonyckaetcsi BMeCTO Bogbl 6uAUCTUNNUPOBaHHOI Mo [2] ucnonb3oBaTh BOAy AUCTUINMPOBaHHYto no FOCT 6709,
ABaXIb! NEPErHaHHYIO B NPUCYTCTBUN COPHOI KUCTIOTHI U MapraHLIOBOKUCIIONO kanusi (0,5 cM® KOHLIGHTPUPOBaHHOM
CEpPHOM KUCOTbI U 3 cM® 3 %-Horo pacTsopa MapraHLoBOKUCNOro kanus 1 am® BOAbI).

5.4 YcnoBus npoBejleHMA aHanm3a

Mpu BLINONHEHWM aHaNW30B JOMKHBLI COBNIOAATLCA CREAYIOLWME BHELLHUE YCIOBUS:

— Temnepatypa okpyxatowiero sosgyxa — (25 + 10) °C;

— OTHOCUTENbHas BRAXHOCTb Bo3gyxa — (65 + 15) %;

— atMocthepHoe aasneHue — (760 £ 60) mm pr.cT. unm (1,01 £ 0,08)-10° Na;
— HanpshKeHue NuTaloLwen ceTn -(220+10) B.

6 MeTop u3mepeHus

MeTtoguka npegycMarpuBaeT npeasapuTenbHYtO NOAroToBKy Npod MULLEBLIX MPOAYKTOB W NPOAOBOSLCTBEH-
HOTO Cbipbs U NOCNEAYIOLLMIA aHaNW3 BOJHOIO pacTeopa Npobbl METOLO0M UHBEPCMOHHOM BOJILTaMIIEPOMETPUN.

CywHOCTE MeTOAAa COCTOMT B NPeABapUTENbHOM 3MIEKTPOHAKONIEHUN ONpeaensieMbiX AIEMEHTOB B
TEYEeHMe 3aJaHHOrO BPEMEHU Ha pabouyeM PTYTHO-NNEHOYHOM JNIEKTPOAE U MOCNEeayloWeM pacTBOPEeHUn
HaKOMSIEHHbIX HA 3MeKTpoae AreMeHTOB. py 3TOM KaxXabili 3NeMEeHT pacTBOpSIeTCS B ONpeAesieHHOM aMana3oHe
NnoTeHUManos, a BO3HMKAIOWMIA TOK umeeT ¢opMy nuka. MNMoTeHuman nuka uaeHTUULMPYET 3NIEMEHT, a
MaKCUMarnbHbIA TOK NPONOPLMOHANEH KOHLUEHTPaUUKn 3NemMeHTa.

MoTeHuMasnbl MakCUMYMOB PErMCTPUPYEMbIX aHOOHBIX NMUKOB (AHANMUTUHECKUX CUTHANIOB) LIMHKA, KaaMus,
CBMHLA U Megu Ha (poHe MypaBbUHOM KUCSIOTbl COOTBETCTBEHHO PaBHbI:

Zn(-0,9+0,1)B;

Cd (- 0,6 +0,1) B;

Pb(—0,4+0,1)B;

Cu(-0,1+0,1)B.

Mpu noTeHuuane HakonsieHUsi MMHYC 1,4 Ha 3NEKTPOAe HAKaNNUBAIOTCA BCE ANEMEHTDI.

MaccoBble KOHLEHTpaLum arieMeHToB B NpoGe onpepensiioTes no MeTofy A06aBOK KOHTPOSIbHLIX PAaCTEOPOB
3IeMEHTOB.

Ecnun KoHLIeHTpaumsi aneMeHToB B Npo6e BbIXOAUT 3a BEPXHIO rPaHULy AuanasoHa onpeaensiemMbix
KOHLIGHTpaLmii, HEO6XOOUMO YMEHBILUTL aSIMKBOTY M3 MOAFOTOBSIEHHON K U3MepeHuto Npobbl unu pa3baButb
NOArOTOBNEHHYIO K U3MePeHUIo Npoby UnNU B3RTb MEHbLLIYIO HABECKY.

Ecnu KOHUEHTpauus 3neMeHTOB B Npo6Ge BbIXOAUT 3a HWKHIOW rpaHuly guanasoHa onpefensiemMbix
KOHLEHTpaLuii, HeOBGXOAUMO YBENUUUTL ATUKBOTY M3 NOATOTOBMEHHOW K M3MEpPeHuio Npobbl nn yBenuuutb
BPEMSi 351eKTPOHAKOMNNMEeHUs.

XuMuueckue noMexu, BIUSIOLLIME Ha pe3ynbTaTbl ONPeaeneHnus 3NeMeHTOB, YCTPaHAITCA B npouecce
NOAFOTOBKM NPO6 COrMacHO HACTOSAILLEMY CTaHAapTy.
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7 TpeGoBaHus 6e3onacHOCTU U TpeBGOBaHUA K KBanudpMKauum nepcoHana

7.1 Tpe6oBaHusa 6esonacHOCTH

7.1.1 TpebosaHus anekTpobesonacHocTu —no FOCT 12.2.003; FOCT 12.2.007.0; FOCT 12.3.019.

7.1.2 Tpe6oeaHus noxapHoii 6esonacHoctn —no MOCT 12.1.004 u noxapHoii 3awmtbl no FOCT 12.4.009.

7.1.3 TpeboBaHus TexHukU Ge3onacHOCTM Npu paboTe C XMMUYECKUMU peaKkTUBaMM, CKaTbIMU rasamu
cornacHo TpeboBaHUAM UHCTPYKUUIA ANsi NpoBefeHUsi paGoT B NOMELLEeHUM.

7.1.4 TpeboBaHus TexHuku GesonacHocTu npu paboTe ¢ aHanusaTopamu Tuna TA — No NacnopTy Ha
npubop.

7.1.5 TpeboBaHus TexHukn GesonacHocTu npu pabote ¢ pTyThio — No FOCT 12.3.031 u B coOTBETCTBUM
C UHCTPYKLMEeW No aKcniyaTtauuu npubopa.

MeTannuueckyto pTyTe (He Gonee 0,25 cm®) cnegyeT XpaHUTb NOA CroeM Bodbl B 6i0Kkce, NOMeLeHHOM
B TOJICTOCTEHHYIO CKknsiHKy. Heobxogumo umetb cpepctea c6opa u HeWTpanusauum pTyTi (amanbrammpo-
BaHHYI0 MELHYIO MacTUHKY, PAcTBOP XITOPHOrO Xenesa). Bce paboTkl ¢ pTyThbio MPOBOANTL NOA BLITAXKON.

7.2 Tpe6oBaHuA kK kBanucukauum nepcoHana

K BbinonHeHuio aHanusa u 06paboTke MomnyueHHbIX PesynbTaTOB AONYCKAITCS fMLA, BrafetoLume TEXHUKOMN
MHBEPCUOHHO-BOMNLTAMMNEPOMETPUYECKOT0 MeToga, npowegwme obyyeHue npuemam paboTbl Ha aHanuaaTope
BOJIbTAMNEPOMETPUIECKOM Tuna TA, OCBOMBLUME BbIMNOSHEHWE Onepauuii, NPeAyCMOTPEHHBLIX HACTOALLUM
CTaHOapToM.

8 NMoaroToBka K BbINONHEHUIO aHanu3a

8.1 NoaroToska nabopaTopHoOW nocyAabl

JTaBGopaTopHylo CTEKINSHHYIO MOCYAY, CMEHHbIE HAKOHEYHWUKM O03aTOpPOB, NUMNETKM NPOMbIBAKT 1 — 2 %-HbIM
pacTBOpPOM [BYYITIEKUCIIOrO HaTPUs, 3aTEéM MHOMOKpaTHO GMaucCTUNNUpOBaHHON BOLON. KBapLieBble CTakaHuMKu
nNpoTUPAIOT (OUNBLTPOBANLHON Gymaroii ¢ ABYYrNeKUCbIM HaTpueM, ONoackuBaT BOZONPOBOAHOW BOZOW U
6ugucTunnuposaHHoi Bogoi. O6pabaThiBaloT KOHLEHTPUPOBaHHOM cepHoi kucnoToi (0,1 — 0,2 eMm™ unu
yeTblpe — LWeCTb Kanenb), HarpeBalT Ha nnuTke npu Temnepatype ot 300 go 350 °C go npekpaiweHus
BbigeneHus napoB kucnoThbl. MNpokanuealot B MycenbHOM neun npu Temnepartype ot 500 go 600 °C B TeueHue
oT 20 go 30 mMuHyT. 3aTeM CHOBa OMNOJIACKUBAKT BUAUCTUNNUPOBaHHOW Bogoi. O6paboTky CTakaH4YMKOB
CepHOM KUCTIOTON NPOBOASAT He pexe 1 pasa B ABe Hepenu.

CMeHHble KBapLieBble CTaKaHYMKU XPaHSAT 3aKpbITLIMU KarbKOW UMM B 9KCUKaTope.

8.2 NpurotosneHue pacTBOpPoOB

8.2.1 OcHoBHble pacTBOpbI, copepxawme 100,0 Mr/oM® KaAMUS, CBUHLA, MEOM U LIMHKA, NPUroTaBNMBAIOT:

a) U3 rocyaapCTBEHHbIX CTaHQAPTHLIX 0Opa3LoB cocTaBa pacTBOpoB MOHOB (TCO) ¢ aTTecToBaHHLIMU
KOHLIGHTpauusmu anemeHToB 1,0 Mr/cm

B mepHblie konbbl BMECTUMOCTLIO 50,0 cm® BHocsIT o 5,0 cm® CTaHAapTHbIX 06pa3LIoB COCTaBa pacTBOPOB
VIOHOB KaiMMsi, CBUHLIA, MEAU U LiMHKa (KaXKA0ro MoHa MeTasna B OTAesbHYI0 Kosiby) u ooBoaaT ob6bemsl [o
MeTOoK OugucTMNNMPOBaHHOW BOJON.

MpumeyaHue — PekoMeHyeTcst UCNONb30BaTh MHCTPYKUMIO MO npumeHeHuto MCO;

6) u3 coneit metannos no FOCT 4212

Ha aHanutmueckmx Becax 6epyT HaBecku COOTBETCTBYIOLMX PeaKkTMBOB Mo Tabnuue 2 u Kkonuyecr-
BEHHO NMEPEHOCAT B MepHbie Konbbl BMeCTUMocTbio 1000,0 cm>. [I06aBnsioT KNCIOTbI COMNacHo Tabnuue 2 u
npubnuaurensHo no 300,0 oM’ GugucTunnupoBaHHoOi Boabl. PacTBopbl B konbax goBoaaT oo mMetok Gunu-
CTUNNMPOBAHHOW BORO. OTHOCUTENBHAA NOrPeLlHOCTb MPUIOTOBMIEHUS] AAHHLIX PacTBOPOB He AOSDKHA
npeBbiwarth 0,3 %.

Tabnuua 2 — NpurotoBNeHue OCHOBHLIX PacTBOPOB

HaumeHoBaHue MpeasaputenbHas - 3
peakTuea HaBecka, r NOArOTOBKA peakTuBa O6vem nob6aBnsieMoi KUCNOTbI, CM
LiuHK cepHOKMCAbIRA
7-BOAHbBINA 0,4398 - 0,5 (cepHOM KNCIOTBLI KOHLIEHTPUPOBAHHOW)
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OkoHuaHue Tabnuubl 2

HaumeHoBaHue MpeppapuTesibHas

~ 3
Has: r 'beM fo6aBnseMOn KUCIIOThI, CM
peaxkTuaa aBecka, noaroToBka peakTuBa 06 A !

Kagmuii cepHOKUCTIbINA 0,2281 - 0,5 (cepHOIt KUCNOTBI KOHLIGHTPUPOBAHHOM)

Bbicywmts npu 105 °C

CauHe (I1) asoTHOKMUCTIbIN 0,1600 [10 NOCTOSHHOTO BECa

1,0 (230THOM KUCIIOThI KOHLEHTPUPOBAHHOM)

Meg (1l) cepHOkMcnas
5-BopHas 0,3929 - 1,0 (cCepHOI KMCIOTbI KOHLEHTPUPOBAHHOIA)

OCHOBHbIE pacTBOpbI YCTOWUMBLI B TeYeHue 6 Mec.

8.2.2 KoHTponbHble pacTBOpbl MOHOB ONpeaersieMbiX 3/IEMEHTOB ¢ koHueHTpaumeii 10,0; 1,0 Mr/nM3 FOTOBAT
nyTem NocreaoBaTeNnibHOro AecATUKPaTHOrO pasBeeHUs UCXOAHOro pacTeopa no Tabnuue 3.

Tabnuua 3 — MpurotoBneHMe KOHTPONbHLIX PaCTBOPOB

KoHueHTpauus OT6u o . KoHueHTpauus
paemblii O6Lem MepHoi
MCXOAHOro pacTBopa, 3 3 NpUroToBrIEHHOTO Cpok XxpaHeHus1, oH
mr/om’® o6beM, cMm nocygsbl, CM pacTeopa, wr/ow®
100,0 5.00 50,0 10,00 30
10,0 5,00 50,0 1,00 14

8.2.3 MpUroToBNEHWe pacTBOpa XIIOPUCTOTO Kanusi ¢ KOHLeHTpaumeii 1,0 Mons/om®.

Ha aHanutuueckux Becax GepyT HaBecky (7,46 + 0,01) r XJIOPUCTOrO KayuA U NEPEHOCAT B MEPHYI0 Konby
BMeCTUMOCTLIO 100,0 cM® 1 foBOAAT 06beM 40 MeTku OUOMCTUNNMPOBAHHOW BOAOWN.

8.2.4 MNpuroroenexue 3 %-HOro pacTeopa MapraHLIOBOKUCIIOTO Kaus

Ha aHanutuuyeckux Becax 6epyT HaBecky 3,0 r MapraHLIOBOKUCIIONO Kasusi, NePEHOCAT B MEPHYIO KOnby
BMecTUMOCTbI0 100,0 cm® U JOBOAST 06BEM [0 METK OupUCTUNNMPOBAHHON BOLOM.

8.2.5 MNpuroToeneHue OHOBOrO pacTeopa
PacTeopsioT 0,2 cM* KOHLIGHTPUPOBAHHOM MypaBbUHO KMCIOTLI B 10 cM® BobI.

8.3 NoaroToBka pa6ouero aneKTpoaa v 3NEKTPoAa CPaBHEHUA

8.3.1 NMogroToska pabouero pTyTHO-NNIEHOYHOIO ANeKTpoAa

Pabouwnii pTyTHO-NNeHouHbI anekTpop (PMN3) npeacraBnseT coboi NONMMMEpPHBIA CTEPXEHb ¢ 3anpec-
coBaHHoW cepebpsHoi nposonokoi guametpom 0,8 MM, gnuHol oT 5 0o 7 MM. [Ins NOArOTOBKM ANEKTpoaa
K paboTe HaHOCAT Ha NOBEPXHOCTL cepebpa NNEHKY PTYTU MEXAHUYECKMM WITU STNEKTPOXUMUUECKUM CrIoco6oMm.

lMpensapurensHo paGouyto NoBepXHOCTL AnekTpoaa (cepebpsiHyio MPOBANOKY) OMYCKAIOT Ha OfHY-ABE CeKyHAbI
B KOHLEHTPUPOBAHHYIO a30THYH0 KUCIOTY. XOPOLLO NPOMbIBAKOT GUAUCTUINNIMPOBAHHOW BOAOW M aMarbraMUpyioT.

8.3.1.1 Mexanuueckuin cnocob amansrammMpoBaHus snekTpoaa

OnyckaloT YacTb cepebpaHOi NPOBONOKK OT 1 O 2 MM B METAJVTMHECKYIO PTYTh. 3aTE€M PTyTb Ha JMeK-
Tpoae pactvpaiot (hunbTPOBaNbHON Bymaroit gnsi paBHOMEPHOro ee pacnpefeneHusi No BCei NOBEPXHOCTH
cepebpa. B cnyyae, ecnu Ha koHUe cepeGpsHO NPOBONOKM «CBUCAET» U3OLITOYHOE KOJIMYECTBO PTYTWU B
BMOE Kanmu, ee HeobxoauMO yaanuTL MOKPOH OUNbTPOBanbHOW GyMaroii unu ApyruM HeamanbramMmmpoBaHHbIM
pabouuM aneKTPoaOM, a 3aTeM SNEKTPoa credyeT NPOMbITh GUAUCTUNNMPOBAHHOW BOLOM.

8.3.1.2 3nekTpoxumuyeckuin cnocod amansramMpoBaHusa 3NeKTpoaa.

YcraHaBnuBalT B Aveliky A aHanusatopa tuna TA xnopocepebpsiHbiiA anekTpop, cpaBHeHus (3C),
HeamarnbraMMpoBaHHbIil pabounii anekTpog M GI0KC C HACbIWEHHBIM PacTBOPOM a30THOKUCIION pTyTu. B
nporpamme VALAB* BuinonHAIOT komaHgy «MMporpammal/dnektponua». B nosiBuBLLylOCA Ha 3KkpaHe Tabnuuy
BHOCSIT 3Ha4YeHWe ToKa dnekTponusa 2,5 MA U ANUTeNbHOCTL BPeMEeHM anektponuaa 360 ¢. BeinonHsior
KOMaHAay «HauaTb HakonNNeHUe NNEHKU».

* VALAB - nporpaMma, npegHasHavyeHHasi /il NpOBEeAeHUA BONbTaMMNepOMETPMYEcKoro aHanusa Ha aHanmusaropax
Tvna TA npoussogctea OOO "HIMMN TexHoaHanuT".

6
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Ecnu Tekyliee aHauyeHUe Toka SMIeKTposiM3a MeHee 2,5 MA (3aBMCUT OT COMNPOTUBNIEHUs xnopoceped-
PSHOrO 9NeKTpoaa), Heo6Xo0AUMO yBeNUUUTL BpeMsi arnekTponu3a. Bpems anektponusa f B cekyHpgax pac-
CYMTBIBAIOT NO hopMyne

900 , 1)

ITeK

t=

rae hex — TEKyLLEe 3HaYeHNe TOKa ANeKTPoNMaa, MA.

Mpouenypy amansraMupoBaHus paboueil NOBEPXHOCTU 3MeKTpoaa MOBTOPSIIOT NPU MOSIBIIEHUU HeaMarbra-
MUPOBAHHbIX Y4aCTKOB Ha NOBEPXHOCTU 3neKkTpoaa.

AmanbramupoBaHHbIii P13 cnepyet xpaHuTh B GUpgucTUnnMpoBaHHOM Boge.

MNepep pabotoit (B nocnepyolime gHU) 3neKTpoh, NpoTMpaloT (hunbTpoBanbHou Oymaroi.

8.3.2 MNoproToBeka k pabote xnopocepebpsHOro anektpopa cpasHenusi 3C npepcraensieT coboii cnuparbs
13 cepebpsHOI NPOBONOKU, NMOKPLITYIO XJTIOPUCTBIM CepebpoM, NOMELLEeHHYI0 B KOPMYC C NOYNPOHULIAeMOii
npoGKOWA, KOTOPLINA 3anosiHEeH OOHOMONSPHBIM PacTBOPOM XJIOPUCTOMO Kanus. KoHel, cepebpsiHoit NpoBOSOKM
MMeEEeT TOKOBbIBOASLLMIA KOHTAKT AN NOAKIIoYeHUst K npubopy.

Mepen paboToii kopnyc 3neKTpofa 3anosfiHSIOT C NMOMOLULIO 403aTOPa WM WNPUUA OSHOMOSSPHBIM
pacTBOPOM XJIOPUCTOrO Kasiusi, 3aKphbIBalOT U BbIAEPXUBAIOT HE MEHee ABYX Yacos (NPU NEPBOM 3anOSHEHUU) B
OOHOMONSIPHOM pacTBOpPE XJIOPUCTOTO Kamnusi Afisi YCTAHOBIEHUS PaBHOBECHOrO 3HAYEHUs NoTeHuMana.
3rnekTpopa criegyet nepe3anonHAaTh HOBLIM PACTBOPOM XSIOPUCTOrO Kasnusi He pexe OQHOro pasa B Hegenio.

3C cnepyeT XpaHUTL B OQHOMOJISIPHOM PacTBOPE XSIOPUCTOTO Kanus.

8.4 NopgrotoBka npubopa

Mogrotoeka aHanusatopa TA K BbINOJIHEHUIO U3MEPEHUIt U NopsaoK paboTbi, HACTPOMKA NPOrPaMMBI
npuBefeHbl B NacnopTe Ha AaHHbIA Npubop U B CNPaBOYHOM PYKOBOACTBE NPOrpaMMbl BOSIbLaMNEepoMerpu-
YeCKOro aHasnuaa.

8.4.1 YcraHOBKa NapaMeTpoB HACTPOMKK:

Ouana3oH namepeHus Toka — t 20 MKA.

Metop pacuyeTa nukos —no BbICOTE.
Mopsgok couvnbTpa - 2-n.
Mopspok Npon3BogHOM — BbIKN.
ABTOpasueTka — BKN.

8.4.1.1 MNogroTaenusatot nporpammy «OTMbIBKA PIN3» AN oTMbIBKM CTaKaHYMKOB U 3NEKTPOMOB, 6CIN
B KaTasnore Takas nporpaMmMa oTCyTCTByerT.
Bup skpaHa npepcTaeneH Ha pucyHke 1.

MeToa HaMepeHus: Btansl m(c) [n]B]
Lnocr.-rokoablﬁ I { | flogrotoBka ﬁ |_| H
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{Cd 08 | E= Eﬂ&‘ﬁj - 5]
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PucyHok 1 — Bua 3kpaHa NporpamMMbl «Otmiiska PId»
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8.4.1.2 NopgroTtasnueatoT (ecnu B katanore HeT) nporpammy «OnpegeneHue TM» fnsi BLINOMHEHUS U3-
MepeHuid. Bug akpaHa ¢ 3agaHHbIMU NapameTpamMu NpeacTaBneH Ha PUCYHKe 2.

MeToa HaIMeEpeHHUA: Jranm | E(B) IT(c) ] n [ B ! K

I MocT -TokoBbIA ] 1 1 Moarotoska o | [300 | [X][X][ |
CxemMa HiMepeHwA: Obnyvewne [0 |[15 | [X][X]

| 2onexrpoas [ 4 | | 3x0 E+ [0.05 |[10 | [X] X]
B [42]
KonnuecTteo II] Pacreopenne [ 005 EG_I |_[
Haxonnenne  [.147|[30 | [X] [X]
Snewent | E(B) Yenokoenwe 12 1[5 [ |

[
|Zn 1|68 | PassepTka:
cd J[0e | |B= [42]E= [01] W=
[Pb |04 ] BpemMst WHTErpHPOBAHNA [Mc):
[Cu [{-01
|

! 1L

PucyHok 2 — Bug akpaHa nporpammbl «OnpenenexHue TM»

8.4.2 OTMbIBKa CTaKaHUYMKOB U 3NIEKTPOOOB

MNepepn aHann3om kaxpoi Npobsl HEO6XOAUMO NPOBOANTL OTMbIBKY CTaKaHYMKOB U 3NEKTPOAOB.

8.4.2.1 Na kaTanora rotoebIx Tpacc 3arpyxatoT nporpammy «Otmbieka PIM3» no 8.4.1.1.

8.4.2.2 MopgroToeneHHsie no 8.3 PM3 u 3C crakaHuMkn ¢ GUOUCTMRNMPOBaHHOI Bogoil ot 10 go 12 cm®
YCTaHABNUBAIOT B aHANM3ATOP U 3amycKaloT KoMaHay «MsmepeHne/doH». MNonyyaloT TpU BONLTaMneporpamMmbl.
BHewHuiA BUE BonbTamneporpaMM He HeCeT HUKaKOW MONe3Ho uHdopmauuu u no3tomy obpabotke He
NOANIEXUT.

8.4.2.3 MNocne OKoHYaHWs OTMBIBKM COAEPXMUMOe CTaKaH4YMKOB BbUTMBAIOT.

8.4.3 MNpoBepka cTakaH4YMKOB, (hOHOBOrO pacTBOPa U 3NEKTPOLAOB Ha YUCTOTY.

8.4.3.1 3arpyxaiot nporpammy «OnpegeneHue TM» no 8.4.1.2.

8.4.3.2 B crakaH4uku HanmBalT (POHOBLIA pacTBoOp.

CrakaHuMKku ¢ (hOHOBLIM PaACTBOPOM U 3NEKTPOAbl YCTAHABNMBAIOT B @HANM3ATOP U BLINOSTHAIOT KOMaHAy
«MNamepeHne/DoH».

8.4.3.3 YcraHaBnuBaloT macwTab BeiBoga 0,10 — 0,25 mkA. lNMonyyaloT ABe-TPU BOCMPOU3BOOAUMbIE
BOJIsTaMneporpamMmbl. CTakaHumkK, (hOHOBLIN PacTBOP W ANEKTPOAbl CYUTAIOTCH YUCTLIMU, €CINIM HABOSLTaMMepo-
rpamMmax OTCYTCTBYIOT MUKW TSXKENbIX MeTansnos.

8.4.3.4 Npu HannuMn Ha BonMbamneporpaMmax NMKOB ONpedensieMbiX ANIEMEHTOB COAEPKUMOE CTaKaH-
YMKOB BbISIMBAIOT, OTMbIBAIOT CTaKaHUYUKN U SNEKTPOAbI, MOBTOPSIOT udmepeHue coHa. Ecnu nuku metannos
NPUCYTCTBYIOT Ha YPOBHE LLYMOB, UX CIeYeT M3MEpUThb U YYecTb (BKIIOUEHUE «YyeT hoHa»).

8.4.3.5 [lanbHelilune M3MepeHus NPOBOAST B NPOBEPEHHBIX HA YACTOTY CTakaH4YMKax.

8.4.4 Mposepka paboTbl pTYTHO-MIIEHOYHOrO AN1IEKTPOAA METOAOM «BBEAEeHO — HanaeHo»

Mposepky PM3 nposogsT:

a) nocre HaHeCeHWs PTYTHOMN NNEeHKWU Ha noBepxHocTb PI3;

6) NpyU pacxoXaeHUn pesynbTaToB NapannenbHbIX ONpeAesieHuWii CBbILLe JONYyCKAeMOro 3HaYeHuUS;

B) NP1 OTCYTCTBUM Ha BONMbTaMMeporpaMmMax nmka LMHKa.

8.4.4.1 B keapLeBble CTakaH4YMKU C NMPOBEPEeHHbIM Ha YACTOTY (POHOBLIM pacTBOpoM no 8.4.3 poGaensior
no 0,04 cm® KoHTporNEHOro pacTeopa Zn, Cd, Pb, Cu ¢ koHueHTpaumeit 1,0 mr/iam®.

8.4.4.2 B TekyLLei NporpaMme U3MEHSIIOT BpeMsi NoaroTosku Ha 30 c.

MpumeyaHune — O6nyuyeHue pacTeopa B TeueHue 300 ¢ ons gesakTMBaLUM pacTBOPEHHOro kucropoda Heo6xogumMo

NpoOBOAMTL TONBKO OAWH pas. MNpu nocnegyoLwmMx UsMepeHusix B 3TOM e pacTBope, ecriv B obriydaeMblii pacTBop

He BHOCATCA KOMMNOHeHTbI, MeLlarLLue onpeaeneHno, MOXHO YMeHbLUUTbL BpeMsi NOAroToBkU A0 30c.
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8.4.4.3 BuinonHsioT kKomaHay «MamepeHue/Tlpobax». B nosisuBLuyloca Ha akpaHe Tabnuuy BHOCAT napa-
MeTpbl NPobkI ((hOH NKC KOHTPOSbLHLINA pacTeop). Bug Tabnuubl npeacTaeneH Ha pucyHke 3.

O6bem anukeoTh [cM]: 1.000
O6bem MuHepanuaara [em1): 1.000
Macca HaBecku no kaHanam [r]:

1-[1.000] 2 —[1.000] 3-[1.000

PucyHok 3 — Bug Tabnuubl nocne BbLINONHEHUA koMaHab! «MsmepeHue/lpo6a»

Peructpupytot BonsTamneporpammMbl NpoGbl B Maciitabe 0,25 MkA, 3sanyctus komaHgy «lyck».

8.4.4.4 Nocne cepun U3MEpeHUin UCKITIOYAIOT, €CNU HeO6XO0AUMO, HEBOCNPOM3BOAUMbBIE BOJIbTamMNnepo-
rpaMmbl. Konmuectso BOCNPOU3BOAUMBIX BOSIbTAMMNEPOIPaMM B KXXAOM OKHE JOMKHO GbiTh HE MeHee ABYX.
B npoTuBHOM crnyyae usmepeHusi He06xoaMMO NOBTOPUTD.

8.4.4.5 O6pabaTbiBaloT NoOMyYeHHbIE BONbTaMNeporpaMMbl (YCPeaHSIIoT, pasMeyalor npyu Heo6xoaumocTu
OCTaTOYHBIIA TOK M NUKN 3NemMeHTOoB). B LeHTpe akpaHa nosBuTCcA Tabnuua co 3HaYEHUSIMU NMOTEHLMANoB U
TOKOB OnpepensieMbiX 3JIEMEHTOB.

8.4.4.6 Brinonnsitot komaHgy «Uameperuelllpo6a ¢ no6askoii».

B nosiBuBLUYIOCS HA 3KpaHe Tabnuuy BHOCAT napaMeTpbl 4O6AaBOK KOHTPOSbHLIX PAaCTBOPOB.

Bug Tabnuubl npegcrasneH Ha pUucyHke 4.

OnemeHTsI C [mr/am?] VM
Zn 1 0,04
Cd 1 0,04
Pb 1 0,04
Cu 1 0,04

PucyHok 4 — Bug Tabnuubl nocne BinonHeHUA komaHAabl «<UsmepeHue/lipo6a ¢ fo6aBkoi»

BHOCHT B KaxObli cTakaHumk no 0,04 om® KOHTPOSbHbIX pacTBopoB UoHOB Cd, Pb, Cu u Zn kOHUeHTpauuen
1,0 mrigm® u 3anyckalT uamepeHue npobbl ¢ nobaskon komaHpom «lTyck».

8.4.4.7 MonyyaloT gBe-Tpu BOCNPOM3BOAMMbIe BONbTaMrieporpammbl. ObpabarbiBaloT ux. B LeHTpe akpaHa
nosIBUTCA Tabnuua co 3HaYeHUsIMU NOTEHLUANOB U TOKOB ONPeAesisieMbIX 3N1€MEHTOB.

8.4.4.8 BuinonHsAOT koMaHgy «PacyeT». [py HanuuuMKM Ha BoSibTaMneporpamMmmMax hoHa NUKOB TAXESbIX
METasIJIoB BKIIOUAIOT «YUeT hoHa». ECnu nonyyeHHble 3Ha4YeHUs1 KOHLIEHTPALUIA KXO0ro aneMeHTa BXoaaT
B uHTepBan ot 0,030 po 0,050 Mr/p,Ma To PMN3 rotoe pgns pabothbl. Ecnu pacxoxgeHue mMexay nonyueHHou
KOHLIGHTpaLMel 1 BBELEHHOI NpeBbILaeT 25 % (Hanpumep, 0,022 mriam® — nonyueHo, 0,040 mriom® — BBeAEHO),
nposepky PMN3 cnegyeT NOBTOPUTL C HOBbIM (hOHOBLIM PacTBOPOM.

8.5 MNoprotoBka NpoobI

8.5.1 OT160p 1 xpaHeHue npob
Metopg ot60pa u xpaHeHus npob — no CTB 1036 u gpyrum HI ons gaHHOro Buaa npogykuuu.

8.5.2 MNpepBapurencHas nogrotoska npo6

8.5.2.1 MpepgBapuTesibHO NPOOLI U3MENLYAIOT U TOMOrEHU3UPYIOT.

MogroToBka Npob Ha XUBOTHbIE, PACTUTESLHLIE XUPLI U NPOAYKTHI UX NepepaboTku NpoBOAUTCS METOAOM
KWUCIIOTHOM 3KCTPaKLMK C NOCNeayLLen NoNHoin MuHepanuaauumeii no FOCT 26929.

8.5.2.2 B kBapueBbIi CTakaHUMK MU thapchopoBbiii TUrEnb, NpeaBapuUTerisHO NMPOBEPEHHDBIN Ha YUCTOTY MO
8.4.3, nOMeLLalT HABECKY aHanU3upyemMoii NpoGbl B COOTBETCTBUM C AaHHBIMU, NPUBSASHHLIMU B Tabnuue 4.



CTb 1313-2002

Tabnvua 4 — HaBecku Cbipbs U NULLEBbIX NPOAYKTOB

AHanuavpyembiii 06eKT Hagecka, r
KoHdbeTnl, Myka, kpyna, 3epHO U NpopyKThbl ero nepepabotku (xneb un
x11ebo0yroyHbIe n3genust) 1,0-2,0
Kodbe, kakao, Yaid, KoHLeHTpaThl, Cybnumarsl 0,56-1,0
Msico, peiba u NnpogykTbl UX nepepaboTku 1,0-2,0
Oeowm, OpyKTbl U NPOAYKTHI UX NepepaboTku (OBOLHbIE U hPYKTO-
Bble KOHCEpBbI, Kpaxmari, Cyxue cpyKTbl U OBOLLM) 2,0
XuBOTHbIE U pacTUTENbHBIE XUPbl U MPOAYKTLI UX NepepaboTku 20,0

OJHOBPEeMEHHO crefyeT roToBUTb ABe NapasnnernbHbie U OfHY pe3epBHYI0 NPobbl ¢ COOTBETCTBYIOLWENH
MapKUMPOBKON TUNa npobhbl.

8.5.2.3 HaBecky npo6bl BbICYLUMBAIOT HA SNEKTPOMIIUTKE MM UCTIONBL3YIOT BbiNapueatesnb NeYn I'Iﬂl'l
npu Temnepatype ot 150 go 200 °C go npekpaleHus BolgeneHus gbiMa. ﬂoGaanuoT ot 2,5 110 3,0 cM® KoH-
LIGHTPUPOBAHHOM a30THOM KMCIIOTbI C KOHLIGHTPaLMeil He MeHee 9 MOMbL/IM® U BLINAPUBAIOT Ha 3NEKTPO-
nnuTke unu B Bbinapueartene neuu MNAMN npu Temnepatype ot 200 no 250 °C 0o npexkpaweHusi BbiAeneHns
ObiMa, He fonyckas pa3bpbiarMBaHus. 3aTem CTakaHuyuK noMellaloT B MydesibHylo nevb npu Temneparype
450° C v BeigepxuBaloT 30 MUH, NoCIe Yero CTakaHuuK crieflyeT BbiHYTb U OXJIaaUTb.

Mpu Hanuuum B 3011e YrombHbIX BKIIOYEHUii 06paboTky NOBTOpSIOT, 106aBUB B CTakaH4uK 2,0 cM® a30THOV
kucnoTsl 1 0,5 cm® 30 %-Horo pacTeopa nepekucy BoAOpopa. BeinapuBalot 40 npekpaleHns BbineneHns
ObIMa, 3aTeM NOBTOPHO NOMELLAOT B MybesibHYI0 neyb npu Temneparype 450° CHa 1 — 1,5 u.

O6paboTky npobbl a30THOW KUCNOTOM C Ao6aBNeHMEM nepekucu BoAopoaa cnepyet NOBTOPATh A0
nony4YeHuss O4HOPOAHONW 3051kl (6enoro, Ceporo Unu pbbKeBaToro LBeTa). 3ateM CTakaHuuK OXSaXgaloT Ao
KOMHaTHOM Temneparypbi.

3ony pacTBopsitoT B 1,0 cM® KOHLIEHTPUPOBAHHO COMSIHOM KUCIOTHI U BbINAPUBAIOT PAacTBOpP A0 BIAXHOIO
ocafka npu Temnepatype oT 150 go 200 °C. 3atem ocapok pacteopsioT B 10 cM® 6MANCTUNNMPOBAHHOM
BOAbl (Bogy cnepyeT oTbmpaTh MEpHOM NUMETKO), NepemMelnBasn pacTBop CTEKNAHHON nanoykon. Ecnu
obpasyeTcs HepacTBOPUMBIA OCaAAO0K, AaTb eMy OCecTb Ha AHO (He dunbTposaTh). [ins aHanusa cnepyet
MCnonb3oBaTh NPO3payYHbI PacTBOP Haf 0CaAKOM. ANIMKBOTY OTOGMPAIOT C NOMOLLLIO A03aTOPa UMM MMNETKK.

8.5.2.4 VamepsioT uHaMKaTopHoi Gymaron pH nonyyeHHOro MuHepanusara: aHavyeHue pH gomkHo 6bimb
He metiee Tpex. B npotuBHOM criyyae Heo6X0AMMO NOBTOpPUTL NPOLIEAYPY BbINApPUBaHWA W PaCTBOPEHUS ocajka B
10 cm® OMAUCTUNNIMPOBaAHHOMK BOABI.

8.5.2.5 [Ina npoBepkn YMCTOTbI PEaKTMBOB NPOBOASAT MOATOTOBKY Npo6 aHanormuyHo 8.5.2.1 — 8.5.2.4.
Ons aToro 4O6GaBNAIOT Te K& PeaKTMBbI B YACTLIN NYCTOM CTaKaHuUMK.

KoHTpornb Ha YUCTOTY peakTUBOB NPOBOAUTCH ANA Kaxaon npobbl MM OOUH KOHTPONb AN HECKOJNBbKUX
npo6, ecnu B aHanusupyemble nNpobkl U KOHTPOSIb A406aBNAIOTCH OOHU U T Xe peaKTUBbl, B OAUHAKOBbIX
KOJIM4YecTBax U NOC/eaoBaTenbLHOCTSX.

YyeT UMCTOThI peakTMBOB cregyeTt nposoguTb no 10.3.

9 AHanu3 noaroToBrNeHHOW NpobkI

PekomeHayeTcs 0QHOBPEMEHHO NPOBOAUTE M3MepeHUst ABYX NapassiesibHbIX U OQHOW pe3epBHOiA Npob.

Mpu aHanuse nULLEBLIX NPOAYKTOB YacTo copepxanue Zn unu Zn U Cu HamHoro Gonblue copepxaHus
Cd u Pb. Moatomy ob6wuin npuHUMN aHanuaa 3aknioYaeTcs B CrieayioleM: cHauana OLeHUTb 35IeMEeHTbI C
MEHbLLUMM COAEepXaHUeMm, a 3atem — ¢ 60MbLUIMM, M3MEHUB HEKOTOpbIE NapameTpsl no 9.2, 9.3 (Bpemsi Hako-
NIEHWS, NOTEHLMar HaKoMNeHWs).

Mpu HeobxoaumocTu pasbaeneHusi Npobbl: us obbema MuUHepanuaarta cregyeT 6paTh anuKeoTy U pas-
BOAMTb B HEOOXOAWUMON KpaTHOCTU. PaccuuTbiBaloT 06bem passedeHHOro MUHepanuaaTa, KoTopbii UCMONb3yoT
B chopmyne (2) ons pacyeTta CoAepKaHUiA ONpeaensiemMbIX 35IeMEHTOB.

9.1 OgHOBpeMeHHOe onpeAeneHMe UMHKa, KaaMusi, CBMHLA, Meau
OpHoBpemeHHoe onpeaeneHue Zn, Cd, Pb, Cu npoBogsT npy copasMepHbIX KOHLIEHTPaLMsX 35IEMEHTOB.

10
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9.1.1 B Kakpplit CTakaH4YUK C NPOBEPEHHBLIM Ha YMCTOTY (DOHOBLIM pacTBOPOM MO 8.4.3 BHOCAT afiMKBOTY
npobbl 06bemom ot 0,2 go 1,0 cm, NoAroToBneHHyK no 8.5.2. O6beM anUKBOTHI 3aBUCUT OT KOHLIEHTpauuu
onpepensieMbix 3/IEMEHTOB, NEPBYIO anuUKBOTY ClieayeT CAeNaTb MUHUMASLHYIO.

9.1.2 B TekyLweit nporpaMme ycTaHaBnMBaloT Bpems noarotosku 30 ¢. BbinonHAoT komaHgy «Mamepe-
Hue/lpo6a». B nosBMBLLYIOCS HA 3KpaHe Tabnuuy BHOCAT 3Ha4YeHWs NapaMeTpoB Npobbl: 06bem anuKBOTLI —
ot 0,2 po 1,0 cms, pobaBneHHoON B KaXablil CTakaH4uk, 06beM MuHepanusata — 10 M’ u Maccy HaBeCKu
aHanuaupyemoi npobhbl, B3ATYIO 4111 CKUraHUs CornacHo Tabnuue 4. BoinonHsaiot komaHgy «lMyck».

9.1.3 MpoBoaAT perucTpaumio BonbTamneporpamMm npobel, BbiGpae Macwrtab B uHTepsane ot 0,10 go
0,50 MKA. Ecnu nukv 3neMeHTOB 3allKanMBaloT, HEO6X0AUMO YMEHbLINUTL BPEMSA HakonneHusi. Ecnu nuku
3MemMeHTOB He nposiBnsioTes B maclutabe 0,10 MkA, Heo6xoaMMO yBeNUUUTL Bpems HakonneHusi Ao 120 ¢ unu
yBenuuuTb 06bemM anukeoTel. [onyyaloT aBe-Tpu BOCNPOU3BOAUMBIE BOSIbTaMNEPOrPaMMBbl.

9.1.4 O6pabaTbiBalOT NOMYYEHHbIE BONILTAMNEPOTPaMMbl U NOSYYAIOT 3HAYEHWUS| aHANUTUYECKUX CUTHATIOB B
uccnegyemonm npobe.

9.1.5 BeinonHsitoT komaHgy «U3mepenue/Tipoba ¢ pobaskoi». Ha 3kpaHe gormkHa nosisuTca Tabnuua ¢
peKkoMeHayembiMu [06aBKamMu KOHTPOJSIbHbIX pacTBOpoB. BHOCAT pekomeHayemble [06aBkM KOHTPOSbHbIX
pacteopoB Zn, Cd, Pb, Cu B cTakaH41Ku, yCTaHOBMEHHbIE B seiku npubopa. 3anyckaloT uamepeHue npobbl
¢ no6aBkoit komaHaow «Myck».

9.1.6 MpoBoaAaT cbemMKy BonbTamneporpamm npobebl ¢ po6aekoil. Ecnu gobaeka okasanack mMana
(BBICOTHI MMKOB yBENUUUIIUCL MeHee Yem Ha 50 %), HeobxoguMo caenarthb ele ogHy aobaeky, YTOGbI NUKU
Bblpocny Ha 50 —150 %. Mpu aTom ucnpaensioT B Tabnuue 06bem (KOHUEHTpauuio) nobasku Ha GonbLuyio ¢
YYETOM YXKe COenaHHON 1 NOBTOPSAIOT CbEMKY BOSIbTaMNeporpaMm npobbl ¢ 4o6askoim.

9.1.7 O6pabatbiBaloT NONy4YeHHbIe BOnbTamMneporpammbl. BoinonHswoT komaHay «Pacuet». Ecnu Ha
BOMbTaMNeporpamMmmMax XOrocToro Onbita NMPUCYTCTBOBANIM NUKM TSHKENbIX METANVIOB, NPU pacueTe BKIOYaloT
«Yyet cboHar. B pesynbtarte GyaeT nony4eHo NO TPU 3HAYEHUS| KOHLIGHTPaLUi onpeaensiemMbIX 3fieMeHToB
B UCXOQHOM npobe.

9.2 PazgenbHoe onpeaeneHne KaAMua, CBUHLA, Meau U UMHKa

PaspensHoe onpepenenue Cd, Pb, Cu u Zn npoBoguTcs, ecnu BbicoTa nuka Zn B Npo6e NPeBbILLIAET BLICOTHI
OCTaJIbHbIX ANIEMEHTOB B BOCEMb — AECATL pa3 U cocTaBnset ot 1,5 oo 2,0 MKA unm nuk Zn 3alukanveaet.

9.2.1 B nepeyio ouepenr cnegyet onpegenuts Cd, Pb, Cu. [ins 3T0ro B TeKyweil nporpaMme U3MeHsIIoT
noTeHUMan HakonneHus Ha MuHyc 1,2 B; noTeHUMan ycrnokoeHusl M Havyarna pa3sepTku Ha MuHyc 0,9 B.

9.2.2 MNpoeoasT usmepeHusi npobel u Npobbl ¢ f06aBKkaMu KOHTPONbHLIX pacTBopoB Cd, Pb, Cu aHano-
ryHo 9.1.3 — 9.1.7, B peaynbsTaTe nony4yaroT 3HaueHus koHueHTpauui Cd, Pb, Cu B ucxogHoit npob6e.

9.2.3 [Ins onpegeneHus Zn B TOM e Npobe B Tpacce YCTaHARIMBAIOT NOTEHUMarn HakonneHuss — MuHyc 1,5 B;
noTeHuMan ycrnokoeHuss U Hauyana passepTku — MuHyc 1,3 B; Bpems HakonneHus — ot 2 go 10 cekyHa.

9.2.4 MpoBoasT usmepeHusi Npobkl U Npobbl ¢ J06aBKOW KOHTPONBLHOIO pacTeopa UMHka no 9.1.3 —
9.1.7. B pesynbTare nosyyalor 3Ha4Y€HUsi KOHLEHTpauumu Zn B UCXOQHOM npobe.

9.2.5 Mpu HenonHoM pasfeneHuu BbICOKOro nuka Zn U HebonbLluoro no Beicote nuka Cd Heobxogumo
YMEHbLUWUTL NOTeHUMan HakonneHus ao muHyc 1,15 (muHyc 1,12) B unu onpepenute NoTeHUMan HaKonseHus
OMbITHLIM MYTEeM B KOHKPETHOM cUTYaLu. 3TO NO3BOSIUT YMEHbLUMTL BrUsiHUE nuka Zn Ha nuk Cd U NONHOCTLIO
pa3genuThb UX.

9.3 PazgenbHoe onpeaeneHue KafMua U CBUHLIA, MEOM, LIMHKA

PaagensHoe onpegeneHue Cd u Pb, Cu, Zn npoBoguTtcst, €Cnu BLICOThI NMMKOB Zn U Cu NPEeBbILLAIOT BLICOTbI
Cd u Pb B BocemMb — fecATb pa3 u coctasnsior oT 1,5 go 2,0 MkA unu nuku Zn u Cu 3aluKanueaior.

9.3.1 CHavana onpegensiior Cd u Pb. B Texylueit nporpamme crneflyeT U3MEHUTb NOTEHLIMAN HaKOMMIeHUs —
Ha MUHyC 1,2 B; noTeHUMan ycrnokoeHusl U Havasna pa3sepTku — Ha muHyc 0,9 B.

9.3.2 MpoBoasT nsmepeHust npobbl M Npobkl ¢ go6aBkaMu KOHTPONbHLIX pacTBopoB Cd u Pb no 9.1.3 —
9.1.7, nonyy4aloT 3HaueHus1 koHueHTpauuii Cd u Pb B aHanuaupyemoii npobe (06pabaTbiBaloT TONBLKO NUKU
Cd u Pb).

9.3.3 3atem ymeHbLIAOT Bpemsi HakonneHusi Ao 2 — 10 ¢ u NpoBOAAT U3MepeHue nuka B npobe u B
npo6e ¢ 0obaBKoli KOHTPOJLHOIO pacTBopa Megy. B peaynbrarte nony4aioT 3HaueHus koHueHTpauum Cu.

9.3.4 B nocnegHiolo ouepenb onpeaensiioT LMHK B TOl e npobe no 9.2.3 —9.2.4.

Mocne npoBegeHns aHanM3a CTakaH4YMKY U AMIEKTPOAbI OTMBLIBAIOT GUAMCTUIIIMPOBAHHOK BOAOI No 8.4.2.

MpumeyaHve — Ecnu KoHUEHTpaLma CBUHLA B aHanvaupyemoii npoGe npesbiliaeT npeaenbHo A0NyCTUMYIO U eCTb

nogo3peHue Ha NpuUcCyTCcTeve OfioBa ()Ke(':TﬂHaﬂ Tapa), cneayet npoBoaAuTbL aHanu3 npoﬁbl cornacHo Metoguke

onpegeneHusi KoOHUeHTpaluu ofioBa ¥ CBUHLIAa B KOHCEpBUPOBaHHbLIX NPOAYKTaX.
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9.4 OnpegeneHne coaepxaHMs LIMHKA, KagMMsl, CBMHLIa, meay 6e3 ynLTtpadmoneToBoro o6nyueHns

B cnyyae HeucnpasHOCTU yNbTpachMONETOBOM NaMnbl yaarieHue KUCNopoaa U3 aHanmsupyeMoro pacreopa
MOXHO NPOBOAUTL C NOMOLLbIO MHEPTHOIO rasa (a3oT u ap.).

9.4.1 MNMoprotaBnueaiot nporpammy «OnpepeneHne TM ¢ a3oTom» (ECNM B Kartanore HeT) C napamert-
pamu, NpefcTaBneHHbLIMU Ha pUCyHke 5.

9.4.2 MNpucoeguHNAIOT K aHanu3aTopy LUNaHr 4na nogayum asora. OTKpbIBaloT GansoH ¢ rasoMm.

9.4.3 MNpoeepky pabGoTbl PIM3 npoeogsaT no 8.4.4. Bmecto nporpammbl «Onpegenenue TM» cnepyet
ucnonb3oBaTh nporpammy «Onpepenexue TM ¢ asoTomy.

9.4.4 Ananu3 npo6bl npoeoasaT no 9.1 — 9.3. BMmecto nporpammel «Onpepenenue TM» cnepyer
ucnonb3oBath nporpammy «Onpepnenexdne TM ¢ a3oTom».

MeToa H3mepenun: Jranbi [ E(B) ]T(c) [n ! B | K

{ flocT.-ToKoBbIA l i ] Noarovoska o | [aoc | [ ][ | 1X |
CxeMa n3mMepenun: O6ryveswe [g |Jo [[ ][ |

| 2anextpoaa |1 | | 3x0 E+ foos |10 | |
Pacteopenme  [-0.05| [20 | [ | [X][Xx |
[]
[ ]

KoniuecTeo nosropos: | 3 ]

Hakonnenue 1-1,4 Hao }

3nemen | E(B) yenoxoewme [47 ][5 | 101
' Zn i i_o g 1 Pa3pepria:

cd _Jlos8 | [E= [12 ]E= fo1 | W= [50]
]pb | f04 T Bpema wHTerpuposaHua (Mcl: EE
Cu ][00 |

1 [

PucyHok 5 — Bug akpaHa nocne ycraHoBneHUs nporpaMmMbl «OnpegeneHue TM ¢ a3oToM»

10 O6paboTka peaynbTaToB

10.1 CogepxaHue UMHKA, KagMUs, CBUHLIA, MEAW B aHaNu3upyemoii npobe X, Mr/kr, ¢ NOMOLLbLIO Npo-
rpaMMHoM 06paboTku BIMUCHAIOT NO hopmyne

X, = I1'070'V0 . Viun , 2
(I,-h)-m V,
roe C; — KOHLEHTpauusi KOHTPOSBHOIO pacTBopa afemMeHTa, U3 Kotoporo 6eperca gobaBka K aHanU3u-

pyemoit npobe, Mriom’;
Vs —obbem gobaeku KOHTPONBHOIO pacTBOpa AMEeMEHTa, oM’

/1  —BenuMuuHa Nuka anemeHTa B aHanusupyemonm npobe, MKA
l,  —BenuuuHa nuka snemeHTa B Npo6e ¢ 4o6aBKOM KOHTPOIILHOrO PacTBOpa, MKA;
m  — HaBeecka npobbl, B3ATOM ANs aHanuaa, r;

V,un — 06b6M 06ecconeHHoii Boakl, B KOTOPOM pacTBopeHa 30Ma, cM°;
Vap — 06beM MuHepanuaara, gobaBnsembii gs aHanuaa B CTakaHuuK, CM.

10.2 MNpu BKIOYSHHOM NapameTpe «YUeT hoHay, NpU pacyeTe KOHLGHTPaLUWIA U3 BbICOT MUKOB 3/IEMEHTOB
B npo6e u B npo6e ¢ 406aBKoN aBTOMATUYECKN BLIYUTAIOTCA BESTUUMHDI BLICOT NMUKOB 3J/IEMEHTOB B (hOHE.

10.3 PacuyeT KOHLEHTpaLuumn 351IeMEeHTOB Npu KOHTPONEe YUCTOThl peakTuBoB no 8.5.2.5 npoBogat
cornacHo 10.1.

10.4 KoHUEeHTpaLuWio 3NIEMEHTOB B aHanM3upyemoii npobe ¢ y4eToM YMCTOThI peakTMBOB pacCHUTLIBAIOT
KaK pa3HOCTb KOHLieHTpauui anemeHTos no 10.1 — 10.3.
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10.5 Bce cnyuyau pa3baBneHus n ucnonb3oBaHus Gorblueir anuKBOTbI HEOBXOAUMO yuUTbIBATL NPU
YCTaHOBNEHUM NapameTpoB Npobbl (06LEMOB aNIMKBOTLI M MUHEpanU3arta), KOTOpbie UCTIONTHUTENb 3aHOCUT
B MpOrpamMMy, No 3TMM YCTaHOBJIEHHbIM 3HAYEHUSIM BEAETCs pacyer.

11 ®opma npeacTaBneHUs pe3ynbLTaTOB aHaNM3a

11.1 B pesynbTarte aHanusa nony4valoT TpyM 3HaueHUsi KOHLIEHTpaUuK ONpeaenseMoro afieMeHTa: asa us
HUX NapannenbHbIX, 8 OAHO — pe3epBHoe.

PaccuutbiBaloT cpepHee apuhMeTuIeckoe aHaueHue napaviesibHbiX ONPeaeNieHnin KOHLEHTpaLui, X, Mr/kr,
no copmyne
_ X+ X"

2

rge X' u X" — 3HayeHus napannesibHbIX onpeaeneHui koHueHTpauuid no 10,4, mr/kr.

X . ©)

11.2 KOHTPONb CXOAUMOCTH NPOBOAAT NyTeM CPABHEHUSI PACXOXOEHUA pe3ynbTaToB napanmesbHbIX
onpepaeneHuit ¢ HOPMaTUBOM KOHTPONS CXOAUMOCTH.

CpepnHee apudpmeTuueckoe sHaueHe X NPUHUMAIOT 3a pesynbTaT aHanusa, ecnv BbiNOMHAETCH COoT-
HoweHue | X' - X"|<d,

rge d — HOPMaTUB KOHTPONIA CXOAUMOCTH, IOMYCKAeMOe PacxoXacHUe Mexay napasmnesibHbiMU onpepene-
HUAMW, Mr/KT.
BbIYMCNAIOT gonyckaeMoe pacxoKaeHUe Mexay napannensHbIMY onpeneneHuamm d, mMr/kr, no chopmyrne

d=0,01-(d, %) -X, @)
roe (d, %) — HopmaTuB ONEePaTUBHONO KOHTPOJIS CXOQUMOCTU Mo Tabnuue 6.

Ecnm pacxoxaeHve Mexay napannenbHbIMU OnpeieneHnsMM He NpesbillaeT Aonyckaemoe | X'-X"|<d, To

cpepHee apupmeTUUeckoe sHaveHue X NPUHUMAIOT 3a pesynbTaT aHanuaa.

B npoTuBHOM criyyae pacueT crnefyeT NOBTOPUTb, UCMONb3ys PE3epBHbIA pedynbTar aHanu3a U OguH
(bonee 6nM3kuit K HEMy MO 3HAYEHUIO) NapaNnenbHbi pesynbTart. Ecnu pacxoxpeHue mexay onpegene-
HUAMU (C MCMONbL30BaHUEM PEe3ePBHOM0 3HaYeHUs) NPEeBbILLAeT JOMYCKaeMoe 3HaueHue, HeobXogumo aHanua
npobbl NOBTOPUTD.

11.3 Mo cpepgHemy apudMETUUECKOMY 3HAYEHUIO KOHLIEHTpauuu X paccuuMTbiBaloT abGContoTHyi0 no-
rpewHocTb A, Mr/kr, no chopmyne

A=0,01-6 X, (5)
roe 8 — oTHocuTenbHas norpewHocTs npu P = 0,95 (tabnuua 1), %.

11.4 Pe3ynbTaT KOIMYECTBEHHOTO XUMUYECKOrO aHanu3a B QOKYMeHTax, npegycMaTpuBalowWwmx ero
MCNosIb30BaHue, NPeACcTaBnsioT B BUae:
— pesynbTar aHanu3sa ¢ y4eToM abCcosoTHOW NOrPELHOCTH, MI/Kr

X+ A),npuP =0,95, (6)
rge X — pesynbTart aHanuaa, mMr/kr.

3HaueHusi cofepxaHusi aneMeHTa B nNpobe v NOrpewwHOCTH AOSHKHLI COAepXaTb OAWHAKOBOE YMCHO
3HaKOB NOCre 3ansToN.

11.5 [ins coxpaHeHus pesynbTaToB U3MEPEHUS UX HYXKHO NOMECTUTL B KAPXUBY.

11.6 PesynkTaThl BhIMUCIIEHWIA U ONpeaeneHuin pekoMeHayeTcs oOpMAATL 3anUChIo B XypHane no
cdopme, npuBeneHHoW B Tabnuue 5 (pekomeHpyemas).
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Tabnvua 5 — ®opma 3anucu pe3ynbLTaToOB aHanusa npo6

HaumeHo- PacxoxgeHnve
BaHve MNapannersHbie CpenHwii Mexay Hopmatue
npo6bl, | Onpegensemsiin | onpeaesieHns pesynLTar napannenbHbIMU KOHTpOns BoiBog
faTta 3NeMeHT KOHLieHTpaLuii aHanusa X, onpegeneHusMn | GX0AMMOCTH d, | nmo cxogumoc
nocTynne- X'n X", mrlkr Mr/kr X' — X" mrlkr Mr/kr
Hus ’
1 2 3 4 5 6 7

12 KoHTponb kayecTsa pe3ynLTaToB aHanusa
12.1 OnepaTUBHbLIA KOHTPONbL CXOAUMOCTH

OnepaTUBHbIA KOHTPONb CXOAUMOCTU criegyeT NnpoBoguTe no 11.1 —11.2,
OnepaTUBHbIA KOHTPOSb CXOQUMOCTU SIBIISETCS NpeaynpeauTenibHbLIM U ero criedyeT npoBOaAUTb NpU
Ka>kooM aHanuae.

12.2 OnepaTUBHbIN KOHTPOJIb BOCMPOM3BOAMMOCTU

OnepaTtuBHbLIA KOHTPOb BOCNPOU3BOAMMOCTH ClledyeT NPOBOAMUTL MO ABYM pe3yribTatam aHanuaa ofHOM U
TOM e npobbl, NOMYYeHHbIM B Pa3HbIX YCNOBUSAX (ABYMSI aHANUTUKAMU UM OOHUM U TEM XKe aHaNUTUKOM,
HO Yepes onpefeneHHbIn Nepuos BpeMeHun) X' u X".

PaccuuTbiBaloT cpegHee apucMeTuHeckoe 3HauyeHue KoHLUeHTpauum X; B Mr/kr no copmyne

+ X"
Xo = Xe+ X | @)

2

rae X'; u X", — 3HaueHUs cofepXKaHuii SNeMEeHTOB NO OBYM pesynbTaTaMm aHanu3a OgHOW U TO xe
npo6bl, NOy4eHHbIMU B pa3HbIX YCIIOBUSAX, MI/KT.

BeiumcnsioT gonyckaemoe pacxoxgeHue mexgy napannenbHbIMU pedynbTaTamMmu aHanusa ogHoW U Ton
e npobbl, NOYYEHHBIMU B pa3HbIX YCNoBUsix D B MI/Kr no copmyre

D=0,01- (D, %)— X, mr/kr, (8)
rpe (D, %) — HopMmaTuB onepaTUBHOIO KOHTPOSIS BOCMPOM3BOAMMOCTH, Mr/kr, no Tabnuue 6.

PacxoxpeHue mexay pesynbTataMu aHanmaa ofgHOM U TOiA e NpoBbl, NOJTyHEHHLIMU B PasHbIX YCSOBUSIX,
He [OIKHO NPeBbIlaThL AOMycKaemMoro no dopmyne

| X'-X", | <D.- 9)

B NpoTUBHOM Cryy4ae oauH pesynbTat unu o6a SIBNSTCA HEBEpPHLIMU, aHanM3 HeoGXo0QMMO NOBTOPUTD.
KoHTponk BOCMpOM3BOAMMOCTU Takke ClefdyeT NpOBOAUTL NPU CMEHe NapTUM peakTMBOB, Nocyabl, Nocne
pemoHTa nNpubopa, HO He pexe OQHOro pasa B MecsiL,.

Tabnuua 6 — 3Ha4eHMA HOPMaTUBOB ONEepPaTMBHOrO KOHTPOJIA CRy4YaliHON COCTaBMAIOWEN NOMPeLIHOCTU
{cxoanMmocT U Bocnpon3BOAUMOCTH) NPU [OBEpUTENbHOIM BeposiTHocTH P = 0,95

Hopmatue onepatueBHoro Hopmatns onepaTuBHOro
OnpegensieMbilit [uana3zoH onpefenseMbix KOHTPOJIS BOCTIPOU3BOAVMOCTU KOHTPOJA CXOAUMOCTU
3IeMeHT KOHLIeHTpaLuiA, Mr/kr D, % (ans pByx pesynsTaToB d, % (napannenbHbix
aHanusa) onpegeneHuit)
LUuHk 010,50 po 100,0 Bkrioy.
Kagmuia O10,001500 1,0 BKIIOM. 47 36
CauHel, 010,01 po 6,0 Bkniou.
Mepgpb OT1 0,05 po 30,0 Bknou.
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12.3 KoHTpONbL TOMHOCTH pe3yNnbLTATOB aHaNM3a

KoHTponb TOYUHOCTU pe3ynbTaToB aHanm3a cneayeT NPOBOAUTL NO OQHOMY U3 ABYX BapMaHTOB.

12.3.1 B nepeom BapuaHTe obpasLiamm 4ns KOHTPONs TOUHOCTU siBnsioTcst Npo6bl MCO coctaBa pactBopa
WOHOB, NO COCTaBy aHaNorM4yHble np06aM aHanu3npyembix 0bbeKkToB.

B aTtom cniyuae pacxoxpeHue Mexay pesynbTataMu aHanuaa ctaHgapTHoro obpasua u aTTecToBaHHbLIM
3Ha4YeHUEeM COfepPXaHUA aneMeHTa B HeM C,r He QOMKHO NpeBbillaTh 3HaYeHUs HopMaTUBa ONepaTUBHOIO
KOHTPOJISA NOTPELUHOCTU (TOYHOCTH):

— npu NpoBeieHU BHeLIHero koHTpons npu P = 0,95

IX-Cal =K (10)
— Npu NpoBeAeHU BHyTpunabopaTopHoro koHTpons npu P = 0,90
IX-Cal= K, 11)

rge X — pe3ynbTar aHanusa craHgapTHoro obpasua, mr/kr;
Car — aTTecToBaHHOE 3HaYEHUE 3N1eMEeHTa B CTaHAapTHOM o6pa3sue, Mr/kr;
K' — abconioTHOe 3Ha4eHUe HOPMaTHBA BHELLIHETO ONEePaTMBHOIO KOHTPOMS MOMPELUHOCTU (TOUHOCTH),
mr/kr, npu P = 0,95 paccuuTbiBaloT no copmyne

K' =0,01. (K, %) - X, (12)

roge (K,%) — HopMaTUB BHELUHEro OnepaTUBHOTO KOHTPOJS MOMPELLHOCTU No Tabnuue 7.
K'  — abconoTHOe 3HaueHue HOpMaTUea BHYTPWIabopaTopHOIo ONepaTMBHOMO KOHTPOSA NOMPELLHOCTU
(TouHocTu), mr/kr, npu P = 0,90 paccuuTsiBaloT no copmyne

K'=0,01.-(K,%)- X, (13)
roe (K', %) — HopMaTUB BHYTpUNabopaToOpHOro onepaTMBHOIO KOHTPONS NOrPELIHOCTU NO Tabnuue 7.

Ta6rvua 7 — 3HayeHUA HOPMaTMBOB OMEPAaTMBHOMO KOHTPONA OTHOCWTESILHOM MOPELUHOCTM NMpYU NPOBeAeHUN
KOHTPOJNA ¢ Ucnosnb3oBaHneM o6pa3sLOB Ais KOHTPONS

Hopmarus sHeuwero HopmaTue BHyTpunabopaTopHOro

Onpegensiembiii [vana3soH onpegensiembix OnNepaTUBHOrO KOHTPONA
3neMeHT KOHLLeHTpauui X, mMr/kr norpeLuHoCTU Ol'lepaTI/IBH((;(I'? ﬁomﬂ;rpemﬂoc‘m
(K, %, npu P = 0,95) LY '
LinHk 010,50 po 100,0 Bkniou.
Kagmui O710,0015 go 1,0 BKntou.
39 33
CeuHey 010,01 po 6,0 Bkmou.
Megb 010,05 po 30,0 Bkniou.

12.3.2 Mo sTopomy BapuaHTy o6pasuamu Ons KOHTPOSsS TOYHOCTU SIBMSIOTCS Npobbl peanbHbIX aHasu-
3upyembix 06BLEKTOB, a Takke npobbl 3Tux 06bekToB ¢ gobaskoi TCO cocTtaBa pacTBopa MOHOB onpepe-
NAemMoro arieMeHTa.

K po6aBke npegbsiensercs psag Tpe6oBaHuii:

— po6aBka porbkHa BBOOUTHCA B Npoby Ha camol paHHel ctagum, YTobbl npoby ¢ gobaskoi MCO npo-
BECTU Yepes Bce cTagum NnpobonoaroToBKU U aHanuaa;

— BBOguMas fobaBka [0mKHa cogepxaTb NPUMEpPHO Takoe e KOJMYECTBO (KOHLEHTpauulo) onpege-
NSIeMOro af1eMeHTa, Kak U aHanuaupyemas npoba;

— npo6a ¢ BBegeHHOW J06aBKOW He JOMMKHA BLIXOAUTL 32 BEPXHIOK rPaHULly ONpepensembiX KOHLeH-
Tpauui anemeHTa,

KoHTponb npoBoaMTCS B 3TOM Criy4yae no pesynbTaTtaMm aHanu3oB npobbl 4o X, u nocne X, BBeASHUs
Aobaeku onpegensemoro anemeHTa KoHueHTpauuu Cs B UCxogHylo npoby. PasHuua Mexay HangeHHOW
X3 = Xng — X v BBOguMoO Cy KOHUEHTpauuein no6aBku no abCconoTHOW BeNIMUMHE He AOMKHA NpeBbiluaTh
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3HaYeHUA HOpMaTUBA ONEPaTUBHOIO KOHTPOJISI MOrPEWHOCTU (TOYHOCTM). TOYHOCTL NPU3HAINT YAOBNETBO-
pUTENbHOM, €CNU BbINOSIHAETCA COOTHOLLISHUE:
— Npu NpoBeAeHNU BHeLIHero koHTpons npu P = 0,95

\X..a—Xn—Ca|sKo; (14)
— npu npoBeaeHun BHyTpunabopatopHoro koHTpons npu P = 0,90
|Xno—Xn —Ca|5 K',, (15)
rae Xpo — KOHLEHTpaLuMsA onpeaenseMoro anemMeHTa B npobe ¢ uaBecTHom 4obaBKkou, Mr/kr;
Xn — KOHUEHTpauusi onpeaensieMoro anemeHTa B npobe, Mr/kr;
Cs — KOHLIEHTpaLusi BBOAUMOI [o06aBku, Mr/Kr;

K; — 3HaueHue HOPMATUBA BHELLHETO ONePaTUBHOTO KOHTPONIS MOMPELUHOCTU MPY NPOBEASHUN KOHTPOSIA
C UCNonb30BaHMeM MeToaa Ao6aBOK, Mr/Kr pacCcuMTLIBaIOT No (hopMyrie

Ko = /(OXm )? + (0Xa )?, (16)

K, — 3HaueHWe HoOpmaTMBa BHYTPUNaGOPaTOPHOrO ONEpaTMBHOIO KOHTPONS MOMPELIHOCTW Mpu
NPOBELEeHUM KOHTPOIS € UCNONb30BaHUeM MeToAa AO0GABOK, MI/KT, paCCUMTLIBAIOT NO chopmyre

Ko =0,84-./(OXw )? +(OXa )2, (7
roe [X,, —xapakTepucTuku abeosioTHOM NOrPeLLHOCTY, COOTBETCTRYIoWME npobe ¢ nobaskoi, Mr/kr,
paccuMTLIBAIOT Mo chopmyre
X =0,01-0 - Xna, (18)

[OX» — xapakTepucTuku abCconioTHOW NOrpeLUHOCTHU, COOTBETCTBYIOWME Npobe, Mr/kr, paccuMTLIBAIOT
no chopmyne

AXn =0,01-0- Xa, (19)
roe @ — XapakTepucTka OTHOCUTENbBHOM NorpewHocTu no tabnuue 1, %.
Mpu NpeBsbilleHMM HOPMaTUBA ONEPaTUBHOIO KOHTPOMNSA NOrPeLHOCTU U3MEPEHUS NOBTOPSAIOT C UCNONb-
30BaHMEM Apyroi npoobbl.

lMpu NOBTOPHOM MpEeBbILLeHUN YKa3aHHOrO HOpMaTUBa BbISICHAIOT NPUYUHBI, NPUBOASLLME K HeY[OBJie-
TBOpUTESbHbIM pe3ynbTaTaM KOHTPOIISA, U YCTPaHAIT UX.
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