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AHHOTAIIUA

MeToamka BHINOMHEHUS H3MEPEHHH KOHLUEHTPALHH TIKEIHIX METAUIOB B
BOJIHBIX MaTpHIaX (MUTHEBEIE, IPHPOIHEIC, B TOM YHCIIE MOBEPXHOCTHEIC H MHUHE-
panbHBIE BOIBI, CTOYHBIC BOJBI, BHITSDKKH H3 MMOMMMEPHBIX H IPYTHX MAaTEpUAJIOB,
HOJIYYCHHBIE C MPHMCHCHHEM IUCTWLUIMPOBAHHOW H BOJONMPOBOAHON BOABI, MO-
ZIeNbHBIX PaCTBOPOB, BOJHBIE PACTBOPHI) OCHOBAHA HA aHANTH3E HX METOAOM aroM-
HO-a0COpOIHOHHOH CIEKTPOMETPHH B IUIAMEHH aneTHJIEH-BO3AYX Ha MpHOOpax,
OCHAILIEHHBIX JCHTCPHEBHIM KOPPEKTOPOM HECEICKTHBHOTO MOIJIOIICHHS.

Hacrosmas mMeToavka npegHa3HAYCHA AJIA HCHONb30BAaHUA BOJOIPOBOJHO-
KAHAJIM3ALHOHHBIMH XO35MCTBAMH, NPOHU3BOACTBEHHEIMH JTa0OpaTOpHsAMH Ipes-
OPUATHHA,  KOHTPOJMPYIONMMX  COCTOSHHE  Ka4eCTBa  BOABI,  HAYYHO-
HCCNIEA0BATENbCKIMH, HAyYHO-PAKTHYECKUMHA YIPEKACHUAMH, pabOTAIOIHMH B
001aCTH THrHEeHB! BOJBI, OJMMEPHBIX H APYTHX MAaTepHANOB, OPTaHaMH U yupe-
JKICHUAMH TOCYAAPCTBEHHOTO CAHHTAPHOTO HAA30pa.

Meronuka yrBepkaeHa MHHHCTEPCTBOM 31paBooxpaHeHus PecnyGmiku
Benapych B kadecTBe OGHIUANEHOTO JOKYMEHTA.
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1. O6aacTh NpuMeHeHHA

Hacrosmas MBH ycranaBnMBaeT METOOMKY BBINONHEHUS HU3MECPECHHUH KOH-
LHEHTPAIHH TSHKENbIX METANNOB B BOJHBIX MATPHIAX (IHTHEBEIS; MPHPOXHEE, B
TOM UHCIIE TIOBEPXHOCTHEIC H MHHEPAJIbHBIC BOZBI; CTOUHBIC BOAEL, BEITSDKKH U3
HOJHMMEPHBIX U APYTHX MaT€PHaIOB, BOAHBIE PACTBOPBI XHMHYECKHX PEAKTHBOB)
METOZOM aTOMHO-a0COPOLHOHHONH CHEKTPOMETPHH B IUITAMEHH alETHJICH-BO3AYX
Ha npubopax, OCHAILEHHEBIX JEHTEPHEBBHIM KOPPEKTOPOM HECEIEKTHBHOIO IMOTJIO-
IIEHHA, B [HAMAa30He KOHLCHTpanHii, MpHBEICHHBIX B Tabmuue 1.

MeToavka  mpeaHasHaueHa OIS MCHOJB30BaHHSA  BOLOIPOBOAHO-
KAHAIU3AIHOHHBIMH XO3AHCTBAMH, NPOU3BOACTBEHHEIMH J1a00OpaTOpUsIMU IIpes-
OpUATHH,  KOHTPOJIMPYIOIIMX  COCTOSIHHE  KadecTBa  BOJBI,  HAY4HO-
HCCIENOBATENECKUMH, HAYYHO-NPAKTHYSCKUMH YIPEKICHHAMH, pabOTAIOIUMH B
061acTH THTHEHBI BOJBI, MOJHMEPHBIX H APYTHX MAaTepHAIOB, OPTaHAMH M ydpe-
JKICHUSIMH rOCyJapCTBEHHOIO CAaHUTAPHOIO HaA30pa.

2. HopMbl NOIrpelIHOCTH H3MEPennii
Juana3zoHsl Mu3MEpEeHHUs U AUANa30Hbl ONPeAeNIeMbIX KOHIEHTPAUM TKe-
JBIX METAUIOB MpUBEZEHE! B Tabnuue 1, mpeaensl AOMyCKaeMOH OTHOCHTENLHOM
HOTPEIIHOCTH OMPEACICHHA B BOAHBIX MATPHLAX IPHU JOBEPUTEIHHOH BEPOATHO-
cti P = 0,95 B 3amaHHbIX quana3oHax W3MEPeHU MPH PasNMUHEIX cHocofax IoJ-
rOTOBKH IIp0O0 K aHanu3y — B Tabnune 2.

Tabmuna 1  [Inana3soHE! H3MEPEHHA H JHANA30HbI ONMPEACTAEMEIX KOHICHTPAHH
3JIEMEHTOB B BOJHBIX MATPHI[AX

Ne Ompenense- | Jluana3od uzmepenus (aua- | JlnanasoH onpeneneHus npu
/n MBIH [a30H ONpeaeicHus 6e3 | KoHUeHTpHpoBaHud  1:20,
3IEMEHT [POBENCHUA KOHIIEHTPUPO- mr/am’
BaHu), Mr/am>
1. Mens ot 0,1 10 0,5 BKN. ot 0,005 mo 0,025 Bk
ot 0,5 1o 5,0 BKI. ot 0,025 mo 0,25 Bk
2. Hunk ot 0,05 10 0,4 B ot 0,0025 mo 0,02 BxJ1.
ot 0,4 1o 2,0 Bk ot 0,02 10 0,1 BKI.
3. Caumer ot 0,4 no 2,0 Bxi1. ot 0,02 1o 0,1 BKJI.
ot 2,0 no 10,0 Bk ot 0,1 1o 0,5 BKJ1.
4. | Kagmuit ot 0,02 10 0,2 BKJIL 010,001 10 0,01 BKIIL
ot 0,2 1o 2,0 Bxi1. ot 0,01 0 0,1 Bx.
5. Mapranen ot 0,05 mo 0,5 BKi. o1 0,0025 no 0,025 Bk,
ot 0,5 1o 5,0 Bk, ot 0,025 mo 025 B
6. Huxens ot 0,05 mo 1,0 Bx1. ot 0,0025 no 0,05 BxJ1.
ot 1,0 no 10,0 Bk o1 0,05 10 0,5 BKIL




Oxonyanue Tabnus! 1

7. XKeneso ot 0,1 1o 1,0 BK1. ot 0,005 mo 0,05 BKII
ot 1,0 10 10,0 Bk, ot 0,05 5o 0,5 Bk
8. Kobanet ot 0,05 5o 1,0 Bk ot 0,0025 no 0,05 BKJ1.
7 ot 1,0 1o 10,0 Bk ot 0,05 o 0,5 BxuL
9. Xpom ot 0,1 g0 1,0 Bk ot 0,005 mo 0,05 B
ot 1,0 10 10,0 Bk ot 0,05 10 0,5 BKA.

IIpu coxepxaHHH 3MeMeHTa B mpobe, BEIXOIAIIEM 33 BEPXHIOI TPaHUITY

JHana3oHa ONPeNEIAeMBIX KOHLEHTPaLui, NOMycKaeTcs pa3baBieHHe MOArOTOB-
Je€HHOU K m3MepeHHsiM npoOsl. IIpu 3TOM HCIONB3yIOT METPOJIOTHYECKHE Xapak-

TEPUCTHKH pe3yNsTaTa ONpe/eleH!s dIeMeHTa B pa30aBiIeHHOH mpobe.

Tabmuma 2 TodHOCTB OIpeecHUs 37EMEHTOB B BOJHEIX MaTpHIaX
Onemenr | Jluana3on Iorpemnocte onpenenenus, A%
usmepe- | ITpu xon- | IIpu cop6-| IIpu mox- | IIpu cy- | IIpu nps-
HUS, MI/I | IEHTPH- | LHOHHOM | POM 030- | XOM 030- | MOM ompe-
POBaHUHM | KOHLEHT- |JISHH K JCHHH U | JEJIeHUH
npo0 my- | pUpoBa- | KOHLEHT- | KOHLEHT-
TEM BEI- | HHM Ip00 | pHpOBa- | pHpOBa-
napuBa- HHH 1poG | HuH mpob
HHUA
Cu 0,1-0,5 8 6 9 8 6
0,5-5,0 8 7 9 8 5
Zn 0,05-0,4 13 6 13 11 6
0,4-2,0 13 7 14 11 7
Pb 0,4-2,0 9 7 10 9 6
2,0-10,0 9 7 10 9 7
Cd 0,02-0,2 6 6 9 8 6
0,2-2,0 7 7 9 8 7
Mn 0,05-0,5 8 7 9 8 6
0,5-5,0 11 9 9 8 6
Ni 0,05-1,0 7 7 8 9 6
1,0-10,0 7 7 8 9 6
Fe 0,1-1,0 9 7 10 13 6
1,0-10,0 9 7 10 13 6
Co 0,05-1,0 8 7 9 9 6
1,0-10,0 7 6 9 9 6
Cr 0,1-1,0 10 - 9 8 6
1,0-10,0 10 - 9 8 6




Jlauneie 0 TOYHOCTH OBUIM MONYYEHB H3 SKCIEPHMEHTa, OPIaHH30BAHHOIO
u noasepruyroro ananusy B cootsercTBuM ¢ CTB HCO 5725-2-2002, B koTOpEIit
OnuT0 BOBIIEUEHO 15 akcmepuMenTaTopoB (1aboparopwuit) u 10 ypoHeit. Beibpock:
He ObUIM BKIIOYEHBI B PACYET CTAHAAPTHOTO OTKJIOHCHHS IIOBTOPSEMOCTH M CTaH-
JApTHOrO OTKJIOHEHHS BOCIPOU3BOIHMOCTH.

3. CpexcTBa H3MepeHMii, BCIIOMOraTeJibHble yCTPOicTBa,
PeaKTHBEHI M MATePHAIBI

3.1. CpencTra u3mepennit

ITnamenuslii aTOMHO-a6COPOLMOHHEINH cieKTpoMeTp AAS
VARIO 6, ocHaleHHBIH JTaMITON AN KOPPEKLHH Hece-
JIEKTABHOTO IOITIOIIEHHUS, PACIBUIATEIEM U FOPEIKOH Ha
100 MM 118 nnaMeHW aleTHIIEH - BO3AYX, C 3alUCHI0 pe-
3yNHTATOB HA KOMIBIOTEPE B €NMHHUIAX KOHLEHTPAIIUMH
(mr/om’)

Becri anexktponHeie «CKAYT» Sc 2020 ¢ mHauGonpmum
npegenom B3BemuBanusa 200 r, menoit memenus 0,01 T,
crangapTHeIM oTkioHeHHeM 0,01 T, mOTPEmIHOCTHIO W3-
Mepenus £ 0,01 T

pH-metp BEIcoKOOMHEIH pH-121 ¢ abcomoTHOH morpent-
HOCTBIO u3Mepenus B auanasone 5 pH me Gonee + 0,05

pH

ununape mepsie 3-500-2 I'oCT 1770-74
Kon6s1 MepHiie 2-25-2, 2 -50-2, 2-100-2, 2-500-2, I'OCT 1770-74
2-1000-2

Munerxwu 1-1-2-1, 1-1-2-2, 1-2-2-5, 1-2-2-10 T'OCT 2922791

3.2. BcnioMoraTeabHbI€ YCTpPOiicTBa
JlaMniB!l ¢ MOIBIM KAaTOAOM ULl MEIM, LIMHKA, CBHHIIA, KaJ-
MU, MapraHna, HUKes, Keje3a, kobanbTa, XpoMa
OnexTponnnTka G6ITOBas T'OCT 14919-83
Onektponeus SNOL 7,2/1100 ¢ aBTOMaTHYECKHM pery-
JMpOBAHMEM TeMmepaTypsi B muTepsane 400-1100 °C,
CTaOHMNBHOCTRIO TEMIIEPATYPHl B YCTAHOBHBIIEMCS TEILIO-
BOM PEXHME He XyKe + 4 'C, HepaBHOMEPHOCTBIO TMIIe-
patypsi B pabo4eM NPOCTPAHCTBE B YCTAHOBHBIIEMCH Te-
IUIOBOM pexxumMe He xyxe + 10 °c
Ixad cymmnbHEIA 3MeKTpUIeCcKHit, 06ecTIe nBaIOIIHii
TIOAACP )KAHHUE 3aJaHHOTO TEMIIEpaTypHOTO pexumMa oT 40
70 200 "C (1% cymku nocysr) TY 64-1.1411-76
Kononka ans koHUeHTpupoBanus JIMHOH 70 U BHYTpeH-
HUM gadamerpom 13,5 MM, B KadecTBe KOTOPOH MOKET
GEITH HCTIOJTE30BaH MIIPHI[ OHOPA3OBI, V =5 oM’ T'OCT 24861-2005



TpyOku coelMHUTENLHBIE U3 MONMBWIXIOPHUAA HIIH CUITH-
KOHA C BHYTPEHHHUM JUAMETPOM 4 H 5 MM

EMKkocTs anms mccimenyeMoil BOJBL, B KaueCTBE KOTOPOH
MOTyT OBITh HCIIOJIB30BaHBI JEIUTEIIbHAS BOPOHKAa 00Be-
moM ue menee 0,5 e

WM IUTACTHKOBAA OyTEUIKA 06heMoM He MeHee 1 am’
TpyOka MONHOPONHMACHOBas BHYTPCHHHM JHAMETPOM 3
MM

Cocyn pns pecopOuuy MHOM 85 ¥ BHYTPEHHHM AHa-
MeTpoM 15 MM, B KayecTBe KOTOPOTO MOXET OBITh HC-
TTONB30BaH IIMPHI] OXHOPa30Bkid, V =10 oM’

IlITarre 1abopaTOpHEIH

CrakaHbl XHMHYIECKHE BMECTHMOCTEIO B-1-100, B-1-600
Kon6a KH-1-200-29/32 TC

Cekynnomep

ItatuB byH3¢Ha, KOJBLA, JANKH, 3aXKHUMBI

ITunuer MEqUIMHCKHIA

YacoBoe cTeKIio

Bansa BondaHas

Yamka dapdoposas (100 M)

CTeKJIOTKaHb HIH CTEKJIOBATa

3.3. PeakTHBBI H MaT€PHAJIbI

Mens — rocymapcTBeHHEIH CTaHTApPTHEIN o6pasen ¢ mac-
COBOH KOHLCHTpalHel HOHOB meau 1 Mr/cM’, OTHOCH-
TEJIBHOH MOTPEIIHOCTHIO ATTECTOBAHHOTO 3HaueHus 1 %
IMuHk — rocyaapcTBeHHBIH CTaHAAPTHBIA oOpasen ¢ mac-
COBOIf KOHIICHTpanueil HOHOB IMHKa 1 mr/cm’, oTHOCH-
TEeNbHOH MOTPEIIHOCTHIO aTTECTOBAHHOTO 3Ha4YeHus 1 %
CBHHENl — TOCYJAAapCTBEHHBIA CTaHAApTHBIH OOpaszen ¢
MacCOBO# KOHLIEHTpalueil HOHOB CBHHOA | mr/cs’, oT-
HOCHUTENIFHOH TMOTPEIIHOCTBIO aTTECTOBAHHOTO 3HAYEHHS
1%

Kagmuii — rocymapCTBeHHBIH CTaHIApTHEIH oOpaszen c
MACcCOBOM KOHIIEHTpaIHell HOHOB KagMus 1 Mr/cm’, OTHO-
CHTEIBHON MOTPEIIHOCTEI0 ATTECTOBAHHOTO 3HAYEHHS |
%

Hukens — rocymapcTBeHHBIH CTaHAApTHEIH oOpasem c
MAaCCOBO# KOHIIEHTpaIed HOHOB HuKens 1 MI/CM’, OTHO-
CHTEIIBHOHW MOTPEIIHOCTHIO ATTECTOBAHHOIO 3Ha4yeHHus |
%

TOCT 25336-82

T'OCT 24861-2005
TV 64-1.707-76
I'OCT 25336-82
T'OCT 25336-82
TV 25-1894.003-90
T'OCT 21241-89
TV 64-1-423-72

I'OCT 10146-74

CO PB 03 0026 98

CO PB 03 0037 98

CO PBE 03 0033 98

I'CO 6690 — 93

CO PB 03 0028 98



Mapranen — rocyzapcrBeHHbIl CTaHAAPTHEIN oOpaser ¢
MacCcOBOM KOHIEHTpanuedl HOHOB MapraHma 1 MI‘/CMS,
OTHOCHTENBHOH TOTPENTHOCTHIO ATTECTOBAHHOTO 3Have-
mus 1 %

Xemezo — TocymapcTBEHHBIM CTaHmApTHHIH oOpasem ¢
MaccoBOH KOHIIEHTpaIHell HOHOB skene3a 1 Mr/cM’, OT-
HOCHTEILHOH MOTPENUIHOCTHIO aTTECTOBAHHOTO 3HAYEHHS
1%

KoGaneT — rocynapcTBEeHHBIH CTaHIAapTHEIH o0pasen ¢
MACCOBO#H KOHIEHTpaIMel HOHOB KoGaneTa 1 Mr/em’, oT-
HOCHTEIFHOH MOTPEIIHOCTHIO aTTECTOBAHHOTO 3HAYEHHSA
1%

XpoM — rocyzapcTBeHHBIH CTaHOApTHEIA o0pasen ¢ Mac-
COBOJ KOHIEHTpaIuel MoHoB Xpoma 1 mr/cm’, oTHOCH-
TENIBHOH MOTPEITHOCTHIO ATTECTOBaHHOTO 3HaueHus 1 %
Bonokauctslit xenaroobpasyromuii copdent PUBAH X-1
npousBoacrBa THY «MHCTUTYT (DH3UKO-OpraHMYECKOiH
xumun HanuonamsHOW akazemuu Hayk PecmyOmuxu Be-
Iapych

Bona nenoHu3oBaHHAsA ¢ YAENLHBIM CONPOTHUBIICHHEM HE
6onee 18,2 MOwm/cMm, ynenbHO# MPOBOAUMOCTEIO He GO-
nee 0,056 MxCumeHC/CM, MOAYYEHHAS ¢ MOMOLIBK) CHC-
TEMBI IJI MONYydeHHs NEHOHHU30BAHHOH BOJBI WIIH BOZIA
OMIUCTHIUIMPOBAHHAA, TOAYYCHHAA INYTEM MOBTOPHOM
TIEPErOHKH JUCTHIUITHPOBAHHOM BOJb

Kucnora aszornasg, oc.y.,d= 1,413

Harpuii yKCyCHOKHCHBIH TPEXBOIHBIH, X.4.

Kucnora ykcycnas 99-100%, x.1., d = 1,050

Harpus ruapookucs, 4.4.a.

Iepexuces Bogopona, 30% oc.u. 84

Bymara mnamkatopHas ynuBepcansHas pH 0-12 mpowms-
BoacTBa Jlaxema, Uexus

OuisTpel 00€3301eHHbIE (Oymara QuisTpoBabHas) «Oe-
JIas JICHTa»

AreTuneH Tex HUYECKHH

I'CO 8056 —94

CO PB 03 0023 98

I'CO 8089 —94
I'CO 8035-94
TY Pb

00185198.052-2000

T'OCT 11125-84
I'OCT 199-78
IocCT 61-75
I'OCT 4328-77
TV 6-02-570-75

I'OCT 12026-76

T'OCT 5457-75

MoryT OBITh HCIIOJB30BaHBI PEAKTHBLI-3KBHBAJICHTHI, CPEICTBA H3MEPEHHUH
H BCIIOMOTaTeNbHbIE YCTPOHCTBA, M0 TOYHOCTH U KBATH(HKAIMH, HE YCTYNAIONIHNE

YKa3aHHBIM B MCTOJUKE.
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4. MeToa n3mepeHnii

Meroanka BBITOJHEHHUS M3MEPEHHH KOHLEHTPALMH TSXKENIBIX METALIOB B
BOJIHBIX MaTPHLaX (MUThEBHIE, IPUPOAHBIE, B TOM YHCIIE IIOBEPXHOCTHBIE H MHHE-
panbHEIE BOJBI, CTOUHEIE BOMBI, BEITSXKKH H3 MONHMEPHEIX M APYTHX MaTEPHANOB,
HONydYeHHbIE ¢ NPHMEHCHHEM JHCTHIUIHPOBAHHOM M BOZONPOBOJHOH BOJBI, MO-
JeNBHBIX PACTBOPOB, BOAHEIE PACTBOPEI) OCHOBAHA HA aHANM3E UX METOJOM aTOM-
HO-a0COpPOIMOHHOH CNEKTPOMETPHH B IUIAMEHU ALETHIEH-BO3AYX Ha mpubopax,
OCHAMIEHHHIX ACHTEPHEBEIM KOPPEKTOPOM HECETIEKTHBHOTO MOTJIOICHHUA.

5. TpeboBaHusn 0e30NMaCHOCTH
5.1. TIpu pabote ¢ peakTHBaMH cOOMOAAOT TpeOOBaHHSA 6E30NACHOCTH, YCTAHOB-
JICHHBIE [ paboT C TOKCHYHEIMH, CAKHMH M JIETKOBOCIUIAMCHSIOMMMHACS BEILC-
crBamu o I'OCT 12.1.005 — 88.
5.2. Ilpu BHINOJHEHUH H3MEPEHHH C HCIONB30BAHMEM AaTOMHO-a0COPOLHOHHOrO
CrexTpoMerpa cOOJIIOJAOT MpaBHiIa 3J1EKTPOOE30HaCHOCTH B COOTBETCTBHH C
T'OCT 12.1.019 — 79 u UHCTpyKIHE#H 1O SKCITyaTaluu mpuodopa.
5.3. IIpu pabote ¢ cocyaamu, paboTaOIMUMH [TOJ JaBICHHEM, COOMomaoT Tpedo-
BaHus O€30IIaCHOCTH, YCTaHOBJIEHHble mnocTaHoBiaeHuem MUC Ne 56 ot
27.12.2005 r. «O6 yTBEpKIECHHH MMPAaBWJI YCTPOHCTBA H 06€30MAaCHOCTH JKCIUTyaTa-
IIHH COCYIOB, palOTalOKUX MO JaBICHHEM», 3aperucTpHpoBaHHOro B Harmo-
HAJIPHOM peccTpe MpaBoBbIX akToB Pecmybmuku bemapyce 20.01.2006 r. Ne
8/13868.

6. TpeboBaHusA K KBaIN(PUKAIUA OlepaTOpa
K BHIMOTHEHHIO H3MEPEHHUH JOMYCKAIOT JIKI, HMCIONHX BRICIIEE 00pa3oBa-
HHE, NPOIIECAITNX oGyHeHne, CAABIIHX JK3aMEH IIO chny;anaHmo YCTAaHOBOK H
npuGOPOB, HUCIONB3YIOMMX CXKIKEHHBIE Ta3bl, M3yYMBIIMX PabOTy HAa aTOMHO-
abcopOLHOHHOM CIIEKTpOMETpe U HacToAmyo MBI,

7. YcaoBus BbINOJHEHHS U3MepPeHMii
ITpu BEINOIHEHHH U3MEPEHUH COGIIIOAIOT CIEAYIONIHE YCAOBHS:
7.1. IlpuroroBneHne pacTBOPOB H NOATOTOBKY Mpo0 k anamu3y cornmacHo TOCT
27025-86 (CTCOB 804 - 77) OCyILECTBIAIOT B CASOYIOMHX YCIOBHAX:
TEMIIEPATYPA OKPYKAIOIIETO BO3AyXa 20+5°C
aTMOc(EpHOE JABJICHUE 84 - 107 xlla
OTHOCHTENbHAs BIXXHOCTs BO3oyxa He bonee  80%
7.2. Hcrounuk muTaHMS — CETh IIEPEMEHHOr0 TOKa HampspkeHweM 220422 B u
yacroroit 50+0,5 I'L,
7.2. BrimonHeHue M3MEpPEHUH HA aTOMHO-a0COPOLHOHHOM CIEKTPOMETPE IPOBO-
JAT B YCIOBHUSAX, PEKOMEHAYEMBIX TEXHHUECKOH NOKyMeHTanuel Kk npubopy u Ha-
crosmeit MBU.
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8. IloAroToBKa K BBHINOJIHEHHIO H3MEPeHHH
Ilepen BEIMONHEHMEM H3MEPEHHII MPOBOAAT CieAyromue paboOThI: MOATO-
TOBKY 1abOpaTOpHO# TOCY[Bl, NOArOTOBKY M3MEDPHTENLHOH M BCIOMOTAarellbHOH
anmapaTyphl, IPUrOTOBIEHHE PACTBOPOB, OTOOP M MOATOTOBKY Mpo6 K W3MEPEHH-
SIM, TpagyHpOBKY npHOOpa.

8.1. IToaroroBka naGopaTopHO¥i MOCYABI

HoBylo nnu ncnonb3yeMyio B Ja0OpaTOPHH MOCYNY MOIOT KOHLIEHTPHPO-
BAHHOM a30THOM KHCIOTOH, NMPOMBIBAIOT BOIOIPOBOJHOH BOJOH, ONOJACKHUBAKOT
OMIMCTHIUTAPOBAHHON WJIH JEHOHU30BAHHON BOAOM, CYLIAT B CYIIMIEHOM KAy
npu Temneparype He Humke 105 "C. TIIaCTHKOBYIO TOCYLy IPH HEOGXOIMMOCTH
CyIIaT Ha BO3JyXe IPH KOMHATHOH TeMmeparype.

8.2. IToaroToBKka aTOMHO-a6COPOLIMOHHOTr0 CIEKTPOMeTPA K paGoTe
IMoxgroroBky npufopa k padoTte, ero BKJIIOYEHHE U BhIBEACHHE HAa paboumit
PEXHM OCYIIECTBIAIOT B COOTBETCTBUH ¢ MHCTpYKIMEH 1O SKCIUTyaTalHH.

8.3. IIpuroToB./ieHAE PACTROPOB
8.3.1. IIpuroToBIeHHe PACTBOPA A30THOW KHUCIOTH KOHIEHTPAINH

1 moan/am’ (1 n)

J11 momy4eHus pacTBopa a30THOM KHMCIOTHI KOHIEHTpauuH 1 MOJIB/ M’ a
H) 63,9 cM’ KOHIEHTPHUPOBAHHOMH a3oTHOM Kucmotsi (d = 1,413 r/em’), oTMepen-
HBIH MEPHBIM uunn}m}pom 3-100-2 u nunerxoii 1-2-2-5 nmepeHOCAT B MEPHYIO KOJI-
0y o6péMoM 1000 cM’ ¢ IpeaBapUTENHHO BHECEHHOH [ICHOHH30BAHHON HIH OHAH-
CTH/LIHPOBAHHOH BO0M 06BeMoM 400-600 cM’ U OBOAAT 0GBEM O METKH TOIA ke
BOJIOH.

PacTBOp XpaHAT B CTEKIAHHOH nocye He Gonee 1 rona.

8.3.2, IIpuroToBjIeHHe PACTBOPA a30THOH KHCJIOTH KOHIEHTPALHH

0,3 Mmoan/am’ (0,3 n)

Jlnst nonydeHHs PacTBOpA a30THOH KHCHOTHI KOHIEeHTparuu 0,3 MOMB/IM
(0,3 ) 9,6 cM' KOHIEHTpHUPOBaHHOK asoTHOM kucioTsl (d = 1,413 r/em’), oT™e-
peHHbIH mHmerkol 1-2-2-10, mepeHocAT B MepHyio konby obnémom 500 cM’ ¢
IPEIBAPHTEIEHO BHECEHHOH OHIMCTHUIMPOBAaHHOH WM JACHOHH30BAaHHOH BOAOH
06bemom 200-300 cm’ 1 JOBOIAT 0GHEM 10 METKH TO# 3Ke BOJO.

PacTBOp XpaHAT B CTEKJIIHHON nocye He Oonee 3 MecsAnes.

8.3.3. IlpurotoBienne 1% pacTBopa a30THOMH KHCJIOTHI

Jnsa nonyuenus 1% pactBopa a3oTHO kucnotsr 10 oM’ KOHICHTPHPOBAaH-
HO# a30THOH kucnotel (d = 1,413 r/cm’), oTmepernbie muneTkoi 1-2-2-10, mepe-
HOCST B MEpHYyI0 Kon0y o6bsémom 1000 cM’ C Tpe/IBAPHTENEHO BHECEHHON GHIH-
CTHJUIMPOBAHHOH WIH JCHOHH30BaHHOH BOJOH oGbeMom 200-300 cM' u noBogst
00beM 10 MEeTKH TO#i ke Boiod. CpOK XpaHEeHHs pacTBOpa 3 Mecsna.
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8.3.4, IlpuroroB/ieHNe pacTBOPa rNIPOOKUCH HATPHSI KOHLEHTPAL UK

1 Moas/am’ (1 B)

4,0 r TUAPOOKHUCH HATPHA B3BEIIMUBAIOT B XUMHYECKOM crakane B-1-100 ua
snexTponnsx Becax «CKAVT» Sc 2020, npubasmnsror npumepro 40-60 cm’® gemo-
HHM30BaHHOH (GMANCTHITHPOBAHHO}) BOABI H NEPEMEILUBAIOT. PacTBOp KOIMYECT-
BEHHO TIEPEHOCAT B MEPHYIO K06y oGbemom 100 cM’ H 10BOIAT 0OBEM 10 METKH
TOM e BOJOH. PacTBOp XpaHAT B HOMHITHICHOBOH HOCYAE J0 MOSBIEHUS XJIOIBEB
WY BBIMAaACHHUS OCaaKa.

8.3.5. lpuroToB/IeHHe PacTBOPa YKCYCHOMH KHC/I0THI KOHIeHTPAalHU

0,2 moan/am’ (0,2 M)

Jlns monmydeHHs pacTBOpA YKCYCHOM KHCIOTH KOHUEHTpawuy 0,2 MOMIB/IM
(0,2 M) 1,14 cM’ kOHLEHTpUPOBaHHOIt ykcycHO# kucaoTsl (d = 1,050) oT6HpatoT
nuneTkoi 1-1-2-2 u nepeHocsT KOIMIECTBEHHO B MEPHYIO KO0y BMECTHMOCTBIO
100 c™' ¢ NpeaBapHTENLHO BHECEHHON IEHMOHH30BAHHON (6upuCTUWLIHPOBAHHOM)
BoJo# 06BeMomMm 20-30 CM3, JOBOAAT 00BEM 10 METKH TOM K€ BOIOM U TINATEIBHO
IEePEMEIHBAIOT.

PactBop xpaHAT B CTEKIAHHOX nocy/ie He Gonee 2 Mecses.

8.3.6. IlpuroroB/jieHHe pacTBOPA YKCYCHOKHCJIOr0 HATPHS KOHIEHTPAlHA

0,2 Mo.ru,/llM3 02 M)

Jlis monmyyeHmsi pacTBOpa YKCYCHOKHCIOTO HaTpusi KoHUeHTpanuu 0,2
Mosb/mM’ (0,2 M) 2,72 T YKCYCHOKHCIIOrO HATPHS TPEXBOJHOIO B3BEUIMBAIOT HA
anexTpoHHBIX Becax «CKAVYT» Sc 2020. HaBecky KONHYECTBEHHO MEPSHOCAT B
MEpHYIO KOGy BMECTHMOCTBI0 100 cM’, T0BOZAT 06BEM [I0 METKH [ICHOHH30BAH-
HOM (6MOMCTHIUTHPOBAHHOH ) BOJOH M TIIATENBHO IEPEMEIIHBALOT.

PacTBOp XpaHAT B CTEKISIHHOM nocy e He Gosee 2 MecsaneB.

8.3.7. IlpuroroBieHne aneTaTHoro 6ydepHoro pacreopa, pH=6,0+0,5

Auerarubii  Oydepubiii  pactBop ¢ pH =6,0+0,5 roroBar cormacuo
I'OCT 4919.2-77 «Metonsl npurorosierus 6ydepHuIx pacTBopos». [ nomyqe-
uus 100 cM' anmetatHoro Gydeproro pacteopa ¢ pH = 6,0£0,5 MEpHEIM LIHH-
apom 3-100-2 oT6upatoT 95 M pPacTBOPa YKCYCHOKHCIIOTO Harpus (o m.8.3.6) u
BHOCAT B Hero 5,0 cM' pacTBOpa YKCYCHO#M KHCIOTH (IO 1. 8.3.5), oTOGpaHHEe
nuneTkou 1-2-2-5.

PacTBOp rOTOBST HEMOCPE/ICTBEHHO MEPE/T UCIOIB30BAHUEM.,

8.3.8. IlpuroroBjieHHe OCHOBHLIX CTAHAAPTHLIX PACTBOPOB
JIJI1 IpUTOTOBIIEHHS OCHOBHEIX CTAHAAPTHEIX PACTBOPOB HCIOJNB3YIOT TOCY-
JAapCcTBEHHBIE CTaHAApTHBIE 06pasusl pacrsopoB MerawioB ('COPM), copepxka-
mue 1Mr mMetamma B 1 e pactBopa. OCHOBHEIE CTaHAAPTHEIE PACTBOPHI TOTOBSAT,
pas6asmt TCOPM asortHoit KucnoTol koruesTpamus 0,3 Moms/am’ (0,3 g).
YCIOBHS MPUTrOTOBIEHNS OCHOBHBEIX CTAH/AAPTHEIX PACTBOPOB MPUBEJEHEI B
Tabnuue 4.
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Tabnuna 4 [IpuroroBneHne OCHOBHBIX CTAaHAAPTHHIX PaCTBOPOB
Ne |Hsyuae- |3agannas | Mepnas | I'ocysapcTBeHHbIN CTaHIAPTHEIH 06-
m/m | Mbit KOHIIEHTpa- | konba, pasen pacreopa meraiuia ([COPM),
3MEMEHT | Ims MeTan- | oM’ HCIIOJIB3YCSMBIH U1 pa30aBieHns
11a B pacT- Konuentpa- |O6wem pac- | O6b-
BOpE, IS BEIIECT- | TBOPA, HC- | €M IH-
mr/om’ Ba B PacTBO- | HONB3YEMBIH | METKH,
pe, mr/cm® s pasGa- | oM’
NEHHs, cM’

1. |Mens 100,0 50,0 1,0 5,0 5

2. |Iunsk 10,0 100,0 1,0 1,0 1

3. | Csuren 100,0 50,0 1,0 5,0 5

4. | Kagmuit 10,0 100,0 1,0 1,0 1

5. | Maprasren | 100,0 50,0 1,0 5,0 5

6. | Hukens 100,0 50,0 1,0 5,0 5

7. | Keneso 100,0 50,0 1,0 5,0 5

8. |KoGamst |100,0 50,0 1,0 5,0 5

9. | Xpom 100,0 50,0 1,0 5,0 5

10. | Cenen 100,0 50,0 1,0 5,0 5

PactBops koHIEHTpauK 100 MI/aM’ XpamsT B 3aKpuITOM BHAE He Gonee roaa.

PacTBOpHI LMHKA W KaAMHUS KOHIeHTpammu 10 Mr/aM’ xpaust e Gonee Mecsia

(I'OCT 30178 —96. Crippe U NPOAYKTH MUIIEBBIC. ATOMHO — a0COPOIHOHHEBII

METOJ OIIPEICIICHAA TOKCHYIHBIX 3TIEMEHTOB)

8.3.9. IlpuroroB/ieHne NPOMeKYTOYHBIX CTAHIAPTHHIX PACTBOPOB

JUIs mpUrOTOBIEHUS NMPOMEXKYTOYHBIX CTAHJAPTHHIX PAcTBOPOB HCIONH3Y-
IOT OCHOBHBIC CTaHAAPTHEIE PacTBOPHI MeTALIOB. IIpOMEKYyTOUHBIE CTAHAAPTHEIE
PACTBOPEI FOTOBSAT, pa30aBisis OCHOBHEIE CTAHAAPTHHIE PACTBOPHI a30THOH KHCIIO-
Toit KoHMeHTpamu# 0,3 Mos/mM’ (0,3 H).

YCIOBHS HNPHTOTOBIECHHS NPOMEXYTOUYHBIX CTAHAAPTHBIX PAcTBOPOB MpH-
BE/ICHHI B TabnuIe 5.
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Tabmuna 5 IMpUroToBIEHHE POMEKYTOYHEIX CTAHAAPTHEIX PACTBOPOB
Ne | U3yuqae- 3amamnas | MepHas OCHOBHOM cTaHapTHBIH pacTBOp,
I /m | MBIH KOHIIEHTpa- | Ko10a, HCTIONB3YEMEIH 11 pa30aBIeHUS
3JIEMEHT mus MeTan-| cM’ KoHnen- O6wvem pac- | O6B-
J1a B pact- Tpauus TBOpa, HC- | €M IH-
BOpE, BEMIECTBA B | MOJIb3yEeMBIH | IETKH,
mr/am’ pacreope, |mma pasbas- | cM’
Mmr/ oM JICHHS, CM

1. |Mensp 10,0 100 100 10 10

2. | usk 1,0 100 10 10 10

3. | Csunen 10,0 100 100 10 10

4, | Kagmuit 1,0 100 10 10 10

5. | Maprasen_ | 10,0 100 100 10 10

6. | Huxens 10,0 100 100 10 10

7. | Xeneso 10,0 100 100 10 10

8. |Kobamst 10,0 100 100 10 10

9. | Xpom 10,0 100 100 10 10

PactBopsi koH1IeHTpanuu 1,0 - 10 Mr/le3 XpaHAT He fonee Mecsna

(I'OCT 30178 -96 Crippe H IPOAYKTH NHIIEBEIE. ATOMHO — a0CcOpPOLHOHHEIH

METOJI ONPEeIEIeHIs TOKCHYHbBIX JJIEMEHTOB).

8.3.10. IIpuroToB/icHNEe TPagyHPOBOYHBIX PACTBOPOR

I'panyupoBOYHEIE PACTBOPHEI TOTOBAT Pa30aBNEHHEM OCHOBHBIX HITH TPOME-
JKYTOYHBIX CTAaHAApTHEIX PacTBOPOB a30THOH KucioToH KoHueHTpamuu 0,3
Mos/nv’ . Kaaas u3 cepHil rpaayHpOBOYHEIX PACTBOPOB COCTOMT M3 MATH rpa-
JYyHPOBOYHBIX PAaCTBOPOB, COAEPKALIMX BCE H3y4YAeMBbIE DJIEMEHThl B KOHLEHTpA-
IUAX, IPUBEACHABIX B Ta0nunax 6 u 7.
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Tabnuua 6 IIpuroroeneHue cepHH rpagydpOBOYHEIX PacTBOPOB 1-ro auama-
30Ha
OneMeHT Konnenrpa- | Mepnas | KonnenTparnus O6bem oc- | ITu-
M4 3JIEMEH- | Komba, | 3JISMEHTa B CTaH- | HOBHOTO net-
Ta B rpafyu- | cM JapTHOM pacTBO- | (MpOMExy- | Ka,
POBOYHOM pe, Mr/amM’ TOYHOTO) oM’
pactBope, (MKr/CM3 CTaH/IapTHO-
mr/mm’ OCHOB- | IPO- TO PacTBOpa,
(MKI‘/CM3) HOM MEXKy- | HCIIONB3Ye-
TOYHOM | MBIH JIJIS
pazbasne-
HUA, CM }
I'pamyupoBounbti pactBop Nel
Mens 0,1 - 10 1,0 1
Lunk 0,05 - 1 5,0 5
Cpunen 04 - 10 4,0 5
Kagmuit 0,02 - 1 2,0 2
Maprasen 0,05 100 - 10 0,5 1
Huxens 0,05 - 10 0,5 1
Keneso 0,1 - 10 1,0 1
Kobanst 0,05 - 10 0,5 1
Xpom 0,1 - 10 1,0 1
I'papyupoBoyHEHi pacTBOp Ne 2
Mens 0,2 - 10 2,0 2
[unk 0,1 10 - 1,0 1
CBHHEI 0,5 - 10 5,0 5
Kagmuit 0,05 - 1 5,0 5
Mapranen | 0,1 100 - 10 1,0 1
Huxens 0,2 - 10 2,0 2
Keneso 0,2 - 10 2,0 2
KoGanet 0,2 - 10 2,0 2
Xpom 0,2 - 10 2,0 2
I'panyupoBouHslii pacTBop Ne 3
Mens 0,3 - 10 3,0 5
Tuax 0,2 10 - 2,0 2
Caunen 1,0 100 - 1,0 1
Kangmmii 0,1 10 - 1,0 1
Mapranen 0,2 100 - 10 2,0 2
Huxems 0,5 - 10 5,0 5
Kenezo 0,5 - 10 5,0 5
KobansT 0,5 - 10 5,0 5
Xpom 0,5 - 10 5,0 5




IponomkeHvie TabIHIIE 6
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I'paxyupoBounsiii pactBop Ne 4
Mens 0.4 10,0 4,0 5
Iunx 0,4 10 - 4,0 5
Caunen 1,5 100 - 1,5 2
Kagmuii 0,15 10 - 1,5 2
Mapranen 0,4 100 10,0 4,0 5
Hukens 0,75 100 - 0,75 1
Keneso 0,75 100 - 0,75 1
KoGausr 0,75 100 - 0,75 1
Xpom 0,75 100 - 0,75 1
I'panyupoBouHEii pacTBop Ne 5

Mens 0,5 10,0 5,0 5
Iuuk 0,5 10 - 5,0 5
Caunen 2,0 100 - 2,0 2
Kagmuii 0,2 10 - 2,0 2
Mapranen, | 0,5 100 10,0 5,0 5
Huxens 1,0 100 - 1,0 1
Keneso 1,0 100 - 1,0 1
KoGansT 1,0 | 100 - 1,0 1
Xpom 1,0 | 100 - 1,0 1
I'pamynpoBOYHEIE PaCcTBOPHI HCIONB3YIOT CBEKENPHTOTOBICHHBIMH

Tabmuna 7  IlpuroTosnenue cepHu rpagyHpPOBOYHBIX PACTBOPOB 2-r'0 AUANAa30-
Ha
OnemeHt Konuentpa- | Mepras |Konumentpa- |O6wem oc- IMu-
1S JJIEMEH- | Konba, | IHs 3JIeMEHTa | HOBHOTO HeTKa,
Ta B rpamyH- |cm’ B OCHOBHOM | CTAHJapTHOTO |CM
POBOYHOM CTaHIApPTHOM | pacTBOpA, HC-
pacTBope, pactBope, MONB3yeMBIi
mr/am’ mr/om’ s paz6as-
(Mr/cm’) (Mxr/em’ ) JIeHHs, CM
I'panyupoBouHslii pacTBOp Nel
Mens 0,5 100 0,5 1
Iuak 04 10 4,0 5
CaHHeI 2,0 100 2,0 2
Kagmuit 0,2 10 2,0 2
Maprauen 0,5 100 100 0,5 1
Huxens 1,0 100 1,0 1
Keneso 1,0 100 1,0 1
KoGaist 1,0 100 1,0 1
Xpom 1,0 100 1,0 1
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TIponomkenue TabIMIEB! 7

I'panynpoBouHsii pacTBop Ne 2

Mens 1,0 100 1,0 1
Iuak 0,5 10 5,0 5
CauHell 4,0 100 4,0 5
Kanmuii 0,5 10 5,0 5
Maprasen 1,0 100 100 1,0 1
Huxkens 2,0 100 2,0 2
Keneso 2,0 100 2,0 2
KobGanst 2,0 100 2,0 2
Xpom 2,0 100 2,0 2
I'panynpoBouHsIii pactBop Ne 3
Menb 2,0 100 2,0 2
unk 1,0 10 10,0 10
CauHen 5,0 100 5,0 5
Kagmuii 1,0 10 10,0 10
Mapranen 2,0 100 100 2,0 2
Huxkens 5,0 100 5,0 5
Keneso 5,0 100 5,0 5
KobansT 5,0 100 5,0 5
Xpom 5,0 100 5,0 5
I'pamyupoBouHEIi pacTBOp Ne 4
Mens 4,0 100 4,0 5
JANZESES 1,5 10 15,0 10; 5
CauHen 7.5 100 7.5 10
Kaamuii 1,5 10 15,0 10; 5
Mapranen 4,0 100 100 4,0 5
Huxkens 7,5 100 7,5 10
Keneso 7.5 100 7,5 10
KoGanst 7.5 100 7.5 10
Xpom 75 100 7,5 10
I'panyupoBousslii pacTBop Ne 5
Mens 5,0 100 5,0 5
1luHK 2,0 10 20,0 10; 10
CaHHEI 10,0 100 10,0 10
Kanmuii 2,0 10 20,0 10; 10
Mapranen, | 5,0 100 100 5,0 5
Huxkens 10,0 100 10,0 10
Keneso 10,0 100 10,0 10
KobGansT 10,0 100 10,0 10
Xpom 10,0 100 10,0 10

I'pamynpoBOYHEIE PACTBOPHI HCIIOJIB3YIOT CBEKENPUTOTOBICHHBIMHI
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8.4. U3roTroB/ieHne KOJOHKH //isl IPOBeJeHNA COPOLMOHHOIO KOHIEeHTPHPO-
BaHHSA

B HuwkHEH | BepxHeH YacTH NOPIIHA MIIPULA BMECTHMOCTBIO 5 cM (Ipu-
noxenue B, puc. B 1) mpocBepanBaioT [Ba OTBEPCTHA AUAMETPOM 4 MM APYT Ha-
IIPOTHB Apyra. B oTBepcTuUs Ha NOpIIHE BCTABJLAIOT [IOJIHIIPOIHIICHOBYIO TpYOKY
(2) nuameTpoM 4 MM, HIDKHHH KOHEI] KOTOPOH CIDIABISIOT IO KPasM ¢ IOPIIHEM,
IpeIBapUTENLHO Pa3orpeB TPyOKy Ha deKTpHueckor miuuTke. OTBepcTHe TPYOKU
ocTaeTcs HesamnaBiIeHHEIM. Ha BepxHHit KOHe TpyOKH HaJIeBAlOT COSAUHHTENb-
HyI0 TpyOKy (5) ¢ 3aXuMoM.

8.5. IloaroroBka cop6enrta K paGoTe

Ha snextponnsix Becax B3BemuBaoT 1,0 r copbenta ®UBAH X-1, mome-
IIAIOT B KOHHYECKYI0 K010y BMecTHMOCThIo 200 cM’, 3amuBator 100 oM’ amerat-
Horo Oydeproro pacteopa ¢ pH = 6,0+0,5 1 BeiIEpPKUBAIOT IPH KOMHATHOH TEM-
neparype He MeHee 10 MunyT. [loaroToBneHHs TakKUM 00pa3oM COpOEHT U3BIIe-
KaIOT M3 OCTAaTKa PacTBOpa MHHLIETOM M YKIAAHIBAIOT B KOMOHKY I8 KOHLEHTPH-
poBaHHA.

8.6. IloATr0oTOBKA CTEKJIOTKAHH HJIM CTEKJIOBATHI

CTeKI0TKaHp WIIH CTEKJIOBATy BBIACPKHBAIOT B KOHICHTPHPOBAHHOH a30T-
HOH KHCIIOTE B TEYEHHE He MeHee 6 JacoB, IPOMBIBAIOT BOJONPOBOAHOMH, 3aTeM
JICHOHHU30BAaHHOH WK OHAMCTHUIUIMPOBAHHON BOAOH, CYIIaT B CYIIMIBHOM IIKady,
xpaHaT B Orokce. IIpH HEOOXOOMMOCTH OTOMPAOT KOMOYEK MOATOTOBJICHHOM
CTEKJIOTKAHH MIH CTEKJIOBATHI, TOMEMIAIOT HA AHO KOJOHKH i1 KOHLIEHTPHPOBa-
HHA U TOBepX copOeHTa I NpemoTBpamieHUs 3a0HBaHUSA CHCTEMBI BOJIOKHAMM
(cm. 1. 8.7).

8.7. lloaroToBKka cHCTEMBI 11 KOHIICHTPHPOBaHHA K paoTe
CucteMy s KOHIEHTPHPOBAHHA COOMPAIOT U3 OOBMHOrO 1abOPaToOpHOro
o0opynoBanus cornacHo cxeme (IIpmoxenue A, puc. A 1):
® KOJIOHKY (3), H3rOTOBJIEHHYIO MO 1. 8.4, COSANHAIOT C EMKOCTBIO JIsl HCCIIe-
nyemoi BonHoO# marpuisl (1) coequauTeNnsHON TpyOKO# (5) moaxoddiero
JuaMeTpa U JJIHHE, 00€CIEYHBAONIEH COCIHHEHHE EMKOCTH € KOJIOHKOIA, ¢
3aKUMOM (6);
® COENWHHTENBHYIO YaCTh CHCTEMBI IPOMBIBAIOT H 3aMONHSAIOT IEHOHH30BaH-
HOM WIH OHMIHCTHUITHPOBAHHOH BOHOH CIEIYIOMHM 0O0pa3soM: B €MKOCTh
Jns uccneayemoit Boast (1) BHOCAT npumMepHO 50 cM’ IEHOHH30BAHHOM (6u-
JUCTHUIHPOBAaHHOI ) BOJBI, HEOOXOMMEIE H JOCTATOYHBIE IS IPOMBIBAHHS
M 3aMOJIHEHHA COCOHHHTENbHOH 4acTH CHCTEMBI, H OTKPBIBAIOT 3aXKUM (6).
IIpu 3TOM BOAA 3aMONHACT COCAMHUTENBHYIO TPYOKY H KOJIOHKY AJA KOH-
HeHTpHpoBaHus. YacTs ee BEUIMBAETCSA U3 KOJOHKH B JIOTOK (€MKOCTB), TIOJ-
CTaBIICHHBHHA 10J KOJIOHKY. Ilocite 3anoiHeHus cucTeMel BOnoi 3axum (6)
3aKpBIBAIOT. [IpH 3TOM HEOONBIIOH M30HITOK BOIBI OCTAETCA B €MKOCTH IS
HCCIeayeMoil BOIH;
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® Ha JHO KOJIOHKH, 3alOJTHEHHOH BOJAO# C ENBI0 NMPEIOTBPAICHHS OCCIaHHA
My3bIPEKOB BO31yXa Ha COPOEHTE NPU MOMENIEHNH €r0 B KOJOHKY H CHHXe-
HHA CKOPOCTH NMPONYCKaHuUs NpoOKI BOJAKI Y€PE3 CHCTEMY, C TOMOIIBIO MAH-
[ETa MOMEMAIOT KOMOYEK CTEKIIOBATH HIIH CTCKJIOTKAHH, TOJTOTOBIICHHBIH
no m. 8.5, copOeHT U CHOBa CIIOH CTEKJIOBaTH (CTECKIOTKAHH), MPEHATCT-
Bylommii 3a6upanuio cucremel BojokHaMu ([Ipunoxenue B, puc b 1). IIpu
3TOM M30BITOK BOJIbI BHUIMBAETCH B JIOTOK (EMKOCTH), MOJCTABIEHHBIH MO
konoHKy. ITopmens (1) BCcTaBnsioT B kopmyc (6) H YILIOTHAIOT COPOSHT 10
BBICOTHI 4,0 ¢cM.

8.8. 'panyupoBka npu6opa

I'pamyupoBky npu6opa mo KaXJIoMy 3JIEMEHTY IMPOBOAT ¢ HCIOJIB30BaHHEM
KOMIIBIOTEpHO# mporpamMMsl Win AAS B aBTOMAaTHYECKOM PEKHUME B COOTBETCT-
BuH ¢ paszjenoM «KammGpoBka» PykoBojcTBa Mo mporpaMMHOMY 00ecnedeHHIO
Win AAS. IIpu 3TOM KOJIMYECTBO U3MEPEHHH aOCOPOIMH I KAXKJOTO dJI€eMEHTa
3a0ar0T paBHEIM 5. M3MepeHns NpoBOAAT B MOPAAKE BO3PACTaHHA KOHIICHTPALMHA
3JIEMEHTOB B PaCTBOPAaX B 3aJ[aHHBIX JHANa30HAaX.

ITo pe3ymsTaram H3MEpEHHH B aBTOMaTHIECKOM PEXHME CTPOAT IrpaiyHpo-
BOYHBIE IPA()UKU 3aBHCHMOCTH CPEAHUX 3HAYCHHH abcopOIMM KaXkI0ro 3J1€MEHTa
OT MX MacCOBBIX KOHLEHTPALWil B rpalyHPOBOYHKIX pacTBOpax. I'padHKu ONMHCHI-
BaloTCq ypaBHEeHHSIMH Y = bX.

KoHTposnp craGMibHOCTH IDafyHpOBOYHBIX IPauKOB IPOBOJAT IEpe] Ha-
YaJioM U3MEpeHHH cornacHo 1. 11.1 nactosmed Metoauku.

8.9. OT60op npol ¥ NOATOTOBKA BHITAXKEK

Jia anamusa or6uparoT He MeHee | 1 mHTheBOM, MOA3EMHOIH, MOBEPX-
HOCTHOH MM cTO4HO# Bojsl, oT 10 Mt (mpu npsamom onpenenenuu) zo 500
MJI BRITSDKCK M3 IOJIMMEPHBIX MaTepHaioB (npu 20-KpaTHOM KOHIEHTPHPO-
BaHMH) COTJIACHO CIIEAYIOIMM JOKYMEHTaM:

e CTBTOCTP 51592-2001 «Boma. O6mme Tpe6oBanus k or6opy mpob»;

e CTBTOCT P 51593-2001 «Boga nutseBast. OT6op mpody;

e CTB UCO 5667-11-2006 «KagectBo Boasl. OtOop mpob. Yacrts 11. Py-
KOBOJICTBO 110 0T6OpY Mpo6 NOA3EMHBIX BOA»;

¢ CTB UCO 5667-18-2006 «KauectBo Bomel. O1t60p npob. Hacts 18. Py-
KOBOACTBO 110 0TOOpPY Mpo6 MOX3EMHBIX BOJ Ha 3arpA3HEHHBIX y4acT-
Kax»;

e T'OCT 23268.0-91 «Bonpl MuHepa/IbHEIE UTHEBEIE JeueOHBIE, J1edel-
HO-CTOJIOBbIE M IIPUPOINHEIE CTOJIOBHIE. [IpaBHiIa NpPHEMKH M METOIBI
otbopa npobd»;

e TOCT 17.1.5.05-85 «Oxpana npupozsl. ['napocdepa. Obmue tpebosa-
HHA K 0T00py Ipo0 IMOBEPXHOCTHBIX M MOPCKHX BOJ, JbJa U aTMochep-
HBIX OCaJIKOBY;
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Hucrpyxums mo orbopy npol s aHA/M3a CTOYHBIX M MOBEPXHOCTHBIX
Box, yIB. IlepBeIM 3amecTuTeneM mpencematens [ocymapCTBEHHOTO
komuteTa Pecnybmixu Benapychk no skomorun 16.02.1994 r.;
Wuctpyxmua 4.1.10-14-101-2005 «MeToasl HCCIEAOBAHUS MOIMMED-
HBIX MaTE€pHaNIOB Il THTHEHHYEeCKOH oneHkm», yTB. [loctaHoBIEeHHEM
Ne 277 I'maBHOTO TOCYZapCTBEHHOTO CAaHHTAPHOTO Bpada PecrmyOimku
Benapycs ot 28.12.2005 r.;

Hactpyxius 2.3.3.10-15-64-2005 «CaHUTapHO-XHMHYECKHE HCCIECNOBAHHS
U3JeNMuH, U3TOTOBICHHEIX M3 ITONIMMEPHBIX M JPYrHX CUHTETHYECKHUX MaTre-
pHAIOB, KOHTAaKTHPYOIKWX C MHUIIEBBIMU NMpOAyKTamu», yTB. [locTaHOBIE-
HueM Ne 184 T'maBHOTO TOCYRapCTBEHHOTO CAHMTApHOTO Bpada PecmyOmuku
Benapycs or 21.11.2005 r,;

Wnctpykmus 4.1.10-15-92-2005 «CaHUTapHO-XMUMHYECKHE HCCIIE0OBA-
HUS Pe3HH M M3JeTHi M3 HHX, NpeAHa3HAYeHHBIX JUII KOHTAaKTa C IH-
IIEBBIMH NTponyKTaMu», yTB. [locTanornenneM Ne 258 I'maHoro rocy-
JapCTBEHHOr 0 caHHTapHoro Bpaya Pb ot 26.12.2005 r.;

I'OCT 24295-80 «Ilocyna xo3giCTBEHHAs CTalbHas MaJMpPOBaHHAA.
OO6mue TeXHHYECKHE YCIOBH»;

CTb 300-2007 «Ilocyna uyryHHas yepHas. OOupe TEXHHYECKUE YCITO-
BUSI»;

T'OCT 25185-93 «Ilocyna xepamuieckass B KOHTakTe ¢ mumei. Beige-
JICHHE CBHMHLA U KaaMHs. MeTon HCIIBITaHHI;

I'OCT 30407-96 «Ilocyna u nexopaTHBHBIE U3Aenus u3 crexia. O6mue
TEXHUYECKHE YCIIOBUAY;

I'OCT 17151-81 «Ilocyna XO3SHCTBEHHAA U3 JIHCTOBOrO aJIIOMHHUA. O61ue
TCXHUYECKHUE YCIIOBHAN,

CTB 469-99 «locyna amiOMHHHEBas XO3fWCTBEHHas juTas. OOmue
TEXHUYECKHE YCIOBUMN;

Uncrpyxmus 2.3.3.10-15-89-2005 «CanntapHO-THTHEHHYIECKAsl OEHKA
JaKUpOBaHHOM KOHCEepBHOM Tapwl», yrB. IlocraHoBmeHmem Ne 251
I'maBHOTO TrocyaapcTBeHHOTO caHUTapHOro Bpada Pb ot 26.12.2005 r.;
Uncrpyxnus 1.1.10-12-41-2006 «'urnennyeckas oLeHKa H3AENHi Me-
JULHMHCKOTO HAa3HAY€HHS, MEAULUUHCKOH TEXHHKHM H MaTEpHAJIOB, IPH-
MEHSEMEIX JUII MX H3rOTOBIeHHA», yTB. [locraHoBnenmem Ne 155
I'maBHOrO TrocymapcrBeHHoOro canurapsoro spada Pb or 22.11.2006 r.;
Uncrpyxmus 1.1.10-22-58-2005 «[lopsimox mpoBENEeHHS CaHHUTAPHO-
XMUMHYECKIX, TOKCHKOJIIOTHYECKHX ¥ MUKPOOHONOrHIECKUX MCIIBITAHHI
CTEPHIN30BaHHEIX MINPHUNEB HHBEKIHOHHBIX OJHOKPATHOTO IPHMEHE-
Hus», y1B. IloctanoBnenuem Ne 177 I'naBHOro rocyiapcTBeHHOTO ca-
HHUTapHOro Bpada PB or 15.11.2005 r.;
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Meroaundeckue pekoMeHAAUHH «IKCHEPHMEHTAIbHAs OLEHKA CPEACTB

H M37ieTMi HaKOKHOTO MPHMEHEHH», YTB. [ TaBHEIM roCyAapCTBEHHBIM
canuTapHEIM BpauoM PB 10.02.1998 r., per. Ne 177-9711;

Meroaudeckue yKa3aHHS OO CaHUTAPHO-THTHMEHHYECKOH OLleHKe pes3u-
HOBBIX M JIATEKCHBIX H3/ENHIA MEAHULIIMHCKOro HazHaueHHsA», yTB. Ha-
YaJbHUKOM YOPaBICHUS IO BHEAPEHHUIO HOBBIX JIEKAPCTBEHHBIX
cpeAcTB M MeaHnuHcKkod TexHiukn Munsapasa CCCP 19.12.1986 r.;

T'OCT 25779-90 «Arpymku. O6wme TpeboBaHus 6GE30nMacHOCTH U Me-
TOJBI KOHTPOJIS»;

I'OCT HUCO 8124-3-2001 «Mrpymkun. O6umme TpeboBaHus Ge3omacHo-
CTH H METOABI HCILITAHHU. BEife/ieHre BpeHbIX UL 340pOBbA pebeH-

Ka 3JIEMEHTOBY;

«Meroardeckne yKkasaHHS IO CaHHTApHO-XHMHYECKOMY HCCIICIOBAHHIO
JICTCKUX JIATEKCHBIX COCOK M OAJUIOHYMKOB COCOK-IYCTHILNICK», YTB. 3aM.
HadanpHHKA [1aBHOTO TexHUYeckoro ynpasneaus M3 CCCP 12.10.1990 r.;
CanllnH 2.4.7.16-32-2006 «I'mrmeHudeckue TpeOoBaHHA K OyMaxHO-
6emoBEIM M3AETHAM A AeTei», yTB. [locTranoBinerneM Ne 159 I'masHOro
roCyIapCTBEHHOTO caHuTapHoro Bpada Pb or 22.11.2006 r.;

«CaHHTapHEIe NpaBHIA 1O NPOM3BOJACTBY M ONEHKE KadecTBa OyMard M
KapTOHa, BBIPa0OTAHHBIX C HMCIOJIL30BAHHEM MAKylIaTyphl M NpeJHa3Ha-
YEHHBIX JJIA YIIaKOBKM CYXMX IHUIIEBBIX MpomaykToB» Ne 4105-86, yrB. M3

CCCP 20.05.1986 r.;

e CanlInH 1.1.12-14-2003 «'uruennveckue TpedoBaHusa K 6e30macHOCTH
CPEICTB JIMYHOI THrHeHBD», YTB. IlocraHoBnenunem M3 PB Ne96 or
27.08.2003 r.;

o Hucrpyxumsa 1.1.10-12-96-2005 «'uruennueckas omeHKa TKaHei, ofe-
xasl 1 o0yBm», yTB. TlocranoBneHneM I'maBHOTO rocymapCTBEHHOTO
canuTtapHoro Bpada PB Ne 268 ot 28.12.2005 r.;

OtobpanHbIe POOBI aHATHU3UPYIOT B A€Hb 0TOOpa MM KOHCEPBUPYIOT
KOHLICHTPMPOBAaHHOW a30THOH KHCIIOTOH A0 monydyeHus pH < 2 u 10 npose-
JIeHHsl aHaIH3a XpaHAT NMpH KOMHATHOH TeMmeparype He Goiee 1 Mecsma.
BHITSDKKH, TIOTyYeHARIC HA OCHOBE KHCIBIX PACTBOPOB, HE KOHCEPBHPYIOT.

8.10. IToaroroBka npobd K aHATH3Y
8.10.1. IoaroToBKa BOAHBIX MATPHIL IIPH ONpeAeJeHHH JI€MEHTOB Oe3 npex -
BAPHTEJIHHOr0 KOHIEHTPHPOBAHASA NPOs
JUist onpepeneHnA CyMMapHOTO COZIEPXKAHUS 3JEMEHTa, COAEpPIKAIIErocs B
aHAIU3UPYEMOM OOBEKTE B KOHLCHTPALMAX, JICKAIUX B 33JaHHOM JHANAa30HE
rpagyupoBKH, npo0y HOAKHCIAIOT KOHICHTPHPOBAHHOH a30THOI kucnortoii 1o pH
< 2. Ecau B NOAKUCIEHHOH NPOGE MPHUCYTCTBYIOT 3aMETHBIE TIIA30M B3BELICHHbIE
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YaCTHLEl, [IOAKHCIEHHBI PacTBOp Ilepe] NPOBEJCHHEM H3MEpeHUil GHIbTPYIOT
yepe3 0e330abHbIH QUIbTP «Oenas ieHTay.

8.10.2. KoHIeHTpHPOBaHHe PO MyTeM yIapHBaHHS

Meron NpUMEHSIOT NPH aHATH3E PO NUTHEBBIX, IPUPOIHEIX, B TOM YHCTIE
MOBEPXHOCTHBIX U MHHEPAIBHBIX BOJ, BEITSDKEK H3 IONWMEPHBIX M APYIHX Mare-
PHAJIOB, MOIYYEHHEIX ¢ IPUMEHEHHEM JUCTHIUIMPOBAHHOH M BOJONPOBOIHOM BO-
bl H MOJEIBHBIX CPel.

Konnentpupopanue npo6 myreM ynapuBaHHUs NIPOBOAAT CIACAyOIIUM obpa-
30m: 500 cM’ asanu3upyeMoro obpasua (npu koHueHTpupoBanuu 1:20) momeusa-
0T B TEPMOCTOMKHH CTaKaH, IOAKUCIIOT KOHIEHTPHUPOBAHHOM a30THON KHCIOTOH
o pH < 2 u ynapuBaioT Ha 3MEKTPOIUTUTKE A0 00BeMa, COCTABIAIOIIETO IPHMEP-
Ho 10-15 cm’. KoHIeHTpaT KOTHIECTBEHHO IEPEHOCAT B MEPHYIO K00y 06beMOM
25 cM’ 1 J0BOIAT 0GBEM 1O METKH ACHOHH30BAHHOM (OupHCTHIITMPOBAHHOM) BO-
JIOH.

8.10.3. CopOunonHoe KOHIIEHTPHPOBaHHE

Merton NpUMEHSIOT IPH aHATH3e IP0o0 NUTLEBBIX, IPUPO/IHLIX, B TOM YHCIIE
ciabo3arps3HEHHBIX TOBEPXHOCTHEIX BOA IMPH ONPENENCHAH B HUX METAJLIOB, Ha-
XOJIALTUXCS B PACTBOPSHHOM COCTOSHHH, MHHEPAJIbHBIX BOJ, KOHIIEHTPALHA Kalb-
IS ¥ MAaTHHS B KOTOPHIX He mpeBsimaeT 200 i 100 MI/IM’ COOTBETCTBEHHO.

IIpu copOuMOHHOM KOHIEHTPHUPOBAHUM Ie€pe] NPOBEACHHEM COpOIMH Be-
anunHy pH uccexyemoro ofpasma moBoasT 10 3Ha4eHHs 6-8 nobGaBieHHeM pac-
TBOPOB KOHIGHTPHPOBAHHOH a30THOH KHUCIOTH HIH THAPOKCHAA HATPHA KOHIICH-
Tpamuy 1 MONB/IM' 1 KOHTPOTHPYIOT ¢ TTOMOIIBIO HHAHKATOPHOM GyMary.

CopOuuio 31eMeHTOB IPOBOAAT ciieayroum odpaszom (IIpun. A, puc. A 1):

- npoOy Boasl 06BEMOM 500 oM’ (mpu xoHueHTpUpoBaHuH 1:20), OTMEpEHHYIO LIH-
auaapoM 3-500-2, nepeHocAT B eMKOCTH (1);
- OTKPHIBAIOT 3aKUMEI (6) 1 (8) 1 HccnenyeMsIif 06pasell BMECTE C OCTATKOM JCH-
OHM30BaHHOH (OMAHMCTUILIMPOBAHHOI) BOJBI B CHCTEME IIOCIE €€ MPOMBIBKH U 3a-
MOJIHEHHUs NPOINYCKAIOT Yepe3 KOJIOHKY KOHIEHTPHpOBaHUS (3) METOAOM BOCXO-
JSIETO MOTOKA €O CKOPOCTHI0 30-40 oM’ MuHyTy. CKOPOCTE OTPENENSIOT MyTeM
H3MEpPEeHHA BPeMEHH 3aMOIHEHH MepHOTO InHApa 3-100-2 ¢ moMoIIb0 CeKyH-
JOMepa M PErylUpyroT 3axuMoM (6). DddnroeHT (Boga, Npomennias 4epe3 Ko-
JIOHKY s KOHIIEHTPHPOBAHHA) COOMPAIOT B coCyh (7) BMECTUMOCTEIO HE MEHee
0,5 av’. KoHueHTpupoBaHHe 2-X MapaieNbHBX IPO6 MPOBOIAT OIHOBPEMEHHO
Ha 2-X CHCTEMAX HITH MOCIEIOBATENFHO HA OMHOH CHCTEME, MPOBOJISA BECH LMK 10
cOopa sIr0aTa Jyil Kax 101 mapaiiesibHOH npoOBL.

JecopOuuio copOHpOBAHHEIX JIEMEHTOB € KOJIOHKH IIPOBOJSAT METOAOM
HHCXOJISIIET0 TMOTOKA CeYIOIUM 00pazoM (mpui. A, puc. A 1):

® [EepeKpEIBAIOT 3axHM (8);

® KOJIOHKY JUI1 KOHIEHTpHUpOoBaHHA (3) coequHUTENBHOU TpyOKo# (9) coenu-
HSIOT € COCYIOM A AecopOIuH (4);

® COEIUHMUTENBHYIO TPYyOKy (5) OTCOEMUHSIOT OT KOJOHKH JUIsi KOHLEHTPHUPO-
BanuA (3);
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e B cocyn ma pecopbmuu (4) BHOCAT 10 cm’ HNO; xonmnenTparu 1 MOIB/IM
(1m);

® OTKPBIBAIOT 32KHM (8) M HAYHHAIOT 3MI0HpoBanKue. CKOPOCTH TIONPOBAHHUS
— mpumepso 1 xamns/cekyuay. IlepByro mopuuio 3/moara, paBHYIO IpHMeEp-
HO 2 ¢M’, OTGDACHIBAIOT, 3aTeM HITI0AT COGHPAIOT B MepHyio konGy (10) Bme-
CTUMOCTBIO 25 CM3;

e B Konby COGHUPAIOT OKOJO 5 CM’ 3MTF0ATa, IOCIE YETO 3aKPHIBAIT 3KHM (8)
H OCTABJISIOT COPOEHT B KOHTaKTe ¢ KUCIOTOH B Teuenue 8-12 muuyrt. Ilo
HCTCUCHHH YKA3aHHOTO BPEMEHHM NPHOTKPHIBAIOT 3aKHM H IIPOJOIKAOT
IPOIMYCKAaTh a30THYI0 KHCIIOTY OO MOIHOTO BBITEKAHHS KHCIOTHI, cobupas
3II0AT B TY XKe KOnoy;

e 00beM 3110aTa B MEPHOH KOJIOE JOBOJST A0 METKHU JEeHOHH30BaHHOM (Oumu-
CTHJUTMPOBAHHOM) BOZIOH.

8.10.4. Mokpoe 030/1eHHE

Jns HOATOTOBKM 3arpA3HEHHBIX INOBEPXHOCTHBIX M CJIA003arps3HEHHBIX
CTOYHBIX BOJA, KOTOpBIE MOTYT COAEPXKATh M3y4aeMble JJIEMEHTHl Kak B PacTBO-
peHHO# GopMe, Tak H B BHAEC METAUIOPTAHMYCSCKHX HITH KOMIUIEKCHBIX COEIHHE-
HHH, HCIIOIB3YIOT METOJ MOKPOro o3oneHus. IIpu 3ToM npoOy pedyHoH uiam CTOY-
HOM BOXEI BCTPAXHBAIOT, oTGHparor 500 cm’ (mpw koHuerTpupoBanmk 1:20) B
TepMOCTOHKHH CTakaH, HOAKHUCIAIOT KOHIEHTPUPOBAHHOH a30THOH KHCIOTOH H3
pacuera 3 oM’ a30THO# KucIOTH Ha 100 oM’ IpoObi M BRIIAPUBAIOT Ha 3JIEKTPO-
IUTUTKE, HE JOIYCKas KHUICHHS, IO NMONyYeHHs BJIaXXHOTO ocrarka. Ilocie oxmak-
JEeHUs OCTaTOK 00padaTHIBAIOT TAKOH ke moprueii a30THOH KHCIIOThI, IPHOABIIAIOT
1-2 cm’ 30% mepexucH BOZOPO/A, HAKDHIBAIOT CTAKAH YACOBEIM CTEKIOM H CHO-
Ba HATPEBAIOT IIPHMEPHO B TEUEHHE 1 Jaca IO MOJHOTO PACTBOPEHHS BCEX PacTBO-
PHMEIX B 3THX YCIOBHSX COCAMHCHHH, Ha YTO YKa3bIBAeT MOIYyYCHHE CBETIOOKpA-
meHHOTO ocanka. Harpesanue mpexpamaror, oOMBIBalOT CTEHKH CTaKaHa M 4aco-
BOE CTEKJIO J€HOHH30BaHHOH (OHIMCTAIIIMPOBAaHHOH) BOJOI. MUHepanu3ar KoIH-
YECTBEHHO TEPEHOCAT B MEPHYIO KOIGY BMECTHMOCTBIO 25 CM’, OT(HILTPOBbIBA-
10T KPEMHEKHCIIOTY H JpPYrHe HEPacTBOPHMEBIC BEILESCTBA 4epe3 Oe330JBHBIH
¢unpTp «Oenas neHTa». OObeM (uubTpaTa AOBOIAT OO METKHU ICHOHHU30BAHHOM
(OMgUCTHWITHPOBAaHHOH) BOJIOH.

8.10.5. Cyxoe o30s1eHHe

JUii TMOATOTOBKM K aHAIHM3y 3arpsA3HEHHBIX CTOYHBIX BOJ, COJEPKAIMX
OonbllIHe KOJIMYECTBA OPraHHYECKHX BEMIECTB, HCIONB3YIOT METOJ CYXOTO 0301e-
uns. TIpu 5TOM IpoGY CTOUHOMN BOJBI BCTPSXMBAKOT, 0TGHParoT 500 cM’ (pH KoH-
ueHTpupoBanuu 1:20), IpuGaBNAIOT 5 cM’ KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHL,
HEPEHOCAT NOpUHAMH B (apopoByIO JamKy, TOMEIIEHHYIO Ha BOAAHYIO 0aHIO, H
BBITAPUBAIOT JOCYXa. 3aTeM YallKy ¢ YNapeHHO# Aocyxa mpoOoii moMemaior B
MydenbHyI0 Teus u BenyT npokanuarme mpu 420-450 "C 10 nomyuenmus mume-
panusara OeNoro MM CBETNO-Ceporo Lsera. IlogydeHHBIHl MHHEPanH3aT pacTBO-
psot B 5-7 oM’ pas3baBneHHOM 1:1 a30THO# KHCIOTHI (CMECH KOHICHTPUPOBAHHOH
a30THOH KHCIIOTH M JIEHOHH30BaHHOH BO/EI 1:1 B 0OBEMHOM OTHOILIEHHH) IIPH HA-
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IrPEBaHUH Ha JIEKTPOIUIMTKE JO pacTBOpeHus Bcex coineH. Ilpu HeobOxoaumocTu
00BEM KHCIOTHl YBEIHYUBAKT. PacTBOp KOJIHYECTBCHHO INEPEHOCAT B MEPHYIO
KonGy BMECTHMOCTBIO 25 CM', CMBIBAS YAIIKY HECKONbKHMH mopuusaMu 1% pac-
TBOpa a30THOM KHCIOTEL B ciiydae HANMYHA B YaliKe HEPACTBOPHMOIO OCTATKA
pacTBop QHIBTPYIOT B MEpHYIO K00y depe3 GbuibTp «Oenas nenray. O0beM pac-
TBOpa JOBOJAT A0 METKH ASHOHN30BaHHOH (OMANCTHIMPOBAaHHOIT) BOJOM.

9. BpinojiHeHHe H3MepeHHii

H3mepeHre KOHIEHTpANUH HOHOB TSKENBIX METAJUIOB B MOJYYSHHBIX pac-
TBOPax MPOBOAAT aTOMHO-a0COPOLMOHHLIM METOAOM MOCHEAOBATENLHO U1 KaX-
JIOTO 3JIEMEHTA.

ITepen mpoBencHHEM H3MEPEHHH mapameTpsl pabOTHI CIEKTPOMETpa Ha-
CTPaMBAIOT B COOTBETCTBHH ¢ HHCTPYKIHEH IO 3KCIUTyaTallHy mpHOopa.

J1n M3MepeHMs KOHLICHTPALMH ONPEAEIAEMOrO 3JIEMEHTa B BOJAHOM pac-
TBOPE €ro pacHnbUIIOT B Iiams ropenku. Konuuectso M3MepeHuii aToMHOro Mo-
TIONIEHHS 3JIEMEHTA B BOJHOM PACTBOPE 33al0T HE MEHEE ABYX. AHATHTHICCKHI
CHTHAJl PETHCTPHPYETCA KOMIBIOTEPOM H 00padbaThiBaeTCi ¢ MOMOILBIO IPO-
rpaMMHOTO o0ecnedeHus crexTpomerpa. KOMICHCAMIO HECENEKTUBHOIO MOIIIO-
IIEHUS. OCYLIECTBILIIOT C HCIIOJIB30BAHAEM HENPEPHIBHOTO CIEKTpa IeHTEpHEBOH
J1aMIIOH.

Ecnu koHLEHTpauus 31€MEHTa B PAacTBOPE IIPH M3MEPEHHSAX OKa3bIBACTCS
BBILIE BEPXHETO OpeJeNna 2-ro AUana3oHa Onpe/eseMblX KOHIEHTpanuii (Tabnuna
1), ero pa3GaBIsAIOT PaCTBOPOM a30THOMH KHCIOTEI KOHUEHTpauun 0,3 MOmb/aM
(0,3 n).

ITocne xaxaoro H3MEepeHHs PacIbUIAIOT PACTBOP A30THOH KUCIIOTHI KOHLICH-
Tpauuu 0,3 H A NPOMEIBaHHS TOPEIIKH.

10. O6paboTKa pe3yJbTaTOB H3MEPEHN I U OLlEHUBAHHE
HeoIpeNeJIeHHOCTH
3a OKOHYATENBHBIH PE3yIBTAT H3MEPESHUH IPUHUMAIOT CpeaHee apudmerTu-
YECKOC€ 3HAUYECHUE PE3YIBTATOB JABYX NapaAILUICIbHBIX OHpe)JEHeHHﬁ, TIOJTY4YCHHBIX B
YCIOBHSX MOBTOPSACMOCTH. IIpH 3TOM pacxokAeHHEe MEKXIy ABYMS pe3yiabTaTaMu
He JOJDKHO NMPEBBIIIATh Npeesa MOBTOpsAeMocTH 1, (Tabmuma 8).

Cop = =mmmmmmmmmmmeeenene 4))

IIpn KOHUEHTPHPOBaHHK NPOO NONYYEHHEIH PE3yNbTAT YMHOXKAIOT Ha CTe-
IEeHb KOHLIEHTPHPOBAHHUAL.
HeonpeaenennocTs n3MepeHuil paccuuThBaloT cornacHo Ilpunoxxenuio B.
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Ta6numa 8 HopMaTHBEI KOHTPOJIS TPy HPOBOYHEIX IPA(HKOB, IOKA3aTENH
MPENH3HOHHOCTH METOJUKH BEIIONHEHUS H3MEPEHHIH
Onemenr | [lnana3ox Hopma- |Ilokaza- |IIpemen |Iloxasza- |Ilpemen
H3MEPCHHA, | THB KOH- | TeNb MOBTO- | Temb BOCIIpO-
Mmr/n Tpos MOBTO- | pAEMOC- | BOCOPO- | H3BOAH-
Tpanyd- |psieMoc- | TH yis U3BOAH- | MOCTH,
poBou- | TH, n=2, MOCTH, R;, %
HOTO oY% L, % GRr, %
rpaduka,
Ky, %
1 2 3 4 5 6 7
Cu 0,1-0,5 3 2 4 2 7
0,5-5,0 5 1 4 2 5
Zn 0,05-0,4 2 2 5 2 7
0,4-2,0 1 1 4 2 5
Pb 0,4-2,0 4 2 4 2 6
2,0-10,0 5 1 2 1 3
Cd 0,02-0,2 4 2 5 3 8
0,2-2,0 5 1 4 2 5
Mn 0,05-0,5 5 2 5 2 7
0,5-5,0 3 1 4 2 5
Ni 0,05-1,0 4 2 5 2 6
1,0-10,0 5 1 3 1 4
Fe 0,1-1,0 3 2 5 2 6
1,0-10,0 4 1 3 1 4
Co 0,05-1,0 5 2 5 2 7
1,0-10,0 4 1 3 2 5
Cr 0,1-1,0 3 2 4 2 6
1,0-10,0 3 1 4 2 5
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Tabmuma 9 IMoka3areny NPaBHILHOCTH (A, ) U TOYHOCTH (A) METOJHKH
BHIIONIHEHHS H3MepeHuit, %
Onemenrt | [luanazon | IIpu xon- |Ilpu xoH- |IIpm mok- |Ilpu cy- | Ilpu nps-
H3Mepe- LEHTPH- | NeHTPH- | pOM 030- | XOM 030- | MOM Ompe-
HUS, poBaHMH | pOBaHUH | NEHM H JNEHHU U | JeNeHuH
M/ npob ny- | mpo6 my- | KOHIIEHT- | KOHLEHT-
TEM BHIIA- [ TeM cop6- | pupo- pupoBa-
puBa- LHOHHO- | BaHUH HHUH npob
HUS ro KOH- npob
LEHTPH-
pOBaHHSA
Ac 1A A |A A A A A [A |A
Cu 0,1-0,5 6 8 4 6 6 9 6 8 4 6
0,5-5,0 6 8 5 7 6 9 6 8 5 5
Zn 0,05-0,4 9 13 |4 6 10 |13 (8 11 |4 6
0,4-2,0 10 |13 |5 7 10 (14 (8 11 |5 7
Pb 0,4-2,0 7 9 5 7 7 10 |6 9 5 6
2,0-10,0 7 9 5 7 8 10 |7 9 5 7
Cd 0,02-0,2 4 6 4 6 6 9 6 8 4 6
0,2-2,0 5 7 5 7 7 9 6 8 5 7
Mn 0,05-0,5 6 8 5 7 7 9 6 8 5 6
0,5-5,0 6 11 |5 9 7 9 6 8 4 6
Ni 0,05-1,0 5 7 5 7 6 8 7 9 4 6
1,0-10,0 5 7 5 7 6 8 7 9 4 6
Fe 0,1-1,0 7 9 5 7 7 10 |9 13 |4 6
1,0-10,0 7 9 5 7 7 10 |9 13 |4 6
Co 0,05-1,0 5 8 5 7 6 9 6 9 4 6
1,0-10,0 5 7 5 6 6 9 6 9 4 6
Cr 0,1-1,0 7 10 |- - 7 9 6 8 4 6
1,0-10,0 7 10 |- - 7 9 6 8 4 6

11. IIpoBepka NpHEMJIEMOCTH Pe3yJbTATOB H3MePEeHHIl U onpexesieHHe

KOHETHOI'0 32aiBJIIEMOr0 pe3yjbTaTa

IIpoBepky nmpHEMIEMOCTH PE3YJIbTATOB H3MEPEHHH, MOJIyYE€HHBIX B YCIIOBH-
AX MOBTOPAEMOCTH, OPOBOJAT B COOTBETCTBHHU C Tpebosanmamu CTh MCO 5725-
6-2002. B mpolecce BHYTPEHHETO ONMEPATHBHOTO KOHTPOJS IMPOBOAST KOHTPOIb
CTa0HIBbHOCTH IPaZyHPOBOYHOIO rpadika, ONPEAENsIOT COOTBETCTBHE MOJyYEH-
HBIX PE3yJbTaTOB NpEAENaM MOBTOPSIEMOCTH H BOCHPOH3BOAHMOCTH, HOPMATHBY

TOYHOCTH.
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11.1. KoHTpPO/IB cTA0MIBLHOCTH IPATYHPOBOYHOTO rpaduka

CrabuiabHOCTh IPaJyHPOBOYHOrO rpaduka Juist ompenenesieMoro JeMeHTa
KOHTPOIMPYIOT €XETHEBHO Nepex NMPOBEACHHEM H3MEPEHHUH U B IPOLecce NMpoBe-
JAeHHud u3MepeHuid He Oonee yeM uepe3 xaxkabie 15 aHanusupyemsix npod. s
KOHTpOJIA CTabMIBHOCTH IPaAyHPOBOTHOTO Tpaduka H3MEPSIOT KOHIEHTPALHUIO
3JIeMEHTa B IPaJyHPOBOYHOM PacTBOPE, JIEKAIIEM B ceperuHe padodero Auanaso-
Ha H3MEPEHHH 3TOTO NEMEHTA.

I'panyupoBouHSbIii rpaduk CUUTAIOT CTAOHIBHBIM, €CIIH BBHIIOIHICTCA YCIIO-
BHE

| C H3M.”T Csa,u | X 100

< K, TIC )
Caan

Cian — 33/1aHHOE 3HAYEHHE KOHIEHTPAlHMH JJEMEHTa B TIPaJyHPOBOYHOM
pacTBope, MI/aM’;

Cusu. — H3MEPEHHOE 3HAYCHHE KOHLCHTPALIMH 3JICMCHTA B TPALyHPOBOYHOM
pacTBope, MF/I[M3;
K;p — HOpMaTHB KOHTPOIIA IPayHPOBOYHOr0 rpaduxka, % (Tabun. 8).

B cnydae HEBHIMONHCHUA JAHHOTO YCJIOBUS MPOBOISAT MOBTOPHYIO IpagyH-
POoBKy npuGopa.

11.2. Kontpoab mnoBtopsiemocTH pe3yantaTtoB (CTB UCO 5725-6-2002, m.
522)

KoHTponb MOBTOPSAEMOCTH PE3y/IbTaTOB NPOBOAAT Ha pabodux mpobax mpH
IOJIYYEHHH KAXKIOTO PEe3ysibTaTa ONPEAENICHHs 3JIEMEHTa IyTeM CPABHEHHUS pac-
XOXACHUS MEXAY OABYMS NOJIYUYCHHBIMUA PE3YJIbTATAMH, BBIPAXKXCHHOTO B NMPOLICH-
TaX II0 OTHOIICHHIO K CPEAHEMY 3HAUYCHHIO, C MPSACTIOM IIOBTOPSIEMOCTH — T,

(C1 - C;) x 100
= <ty THE 3
Cep.

Ty — HAHJICHHBIH Ipejen HOBTOPSIEMOCTH BEIIONHEHHOTO ONpeAeneHus, %

T, - Opejel NOBTOPSIEMOCTH, YCTaHOBJIEHHBIH METOIUKOH, Y% (Tabnuua 8);

C) - MAKCHMAITBHBII PE3yNETAT ONPEISIISHHAS, MI/IM ;

C, - MHHHMMANBHBIH PE3YTETAT ONPEICICHHS, MI/IM ;

Cep - cpeauee apudMeTHUECKOe 3HAYCHHE PE3yIbTATOB JBYX IapanjielbHbIX
ONpEAETICHHH.

Ecnu 3HadeHme 1, < 1,, TO MOBTOPSIEMOCTh MAPAIENBHBIX ONpENeHCHHI
HNPH3HAIOT YNOBNETBOPUTENHHOMN, H KOHEUYHEIH 3adBISEMEBIH Pe3yIbTaT ABIACTCA
HX CpeIHHM apH(METHICCKHM.

Ipwu 1, > 1, B 1aG0paTOpHH CIEAYET MOXYIUTH CIIE BA pe3ybTara.
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ITpu 3TOM
(Coax — Cain) x 100

| < T4, (4)
Cep

I=4=0;X3,6=A,% , e ®)

©; — 3HAYEHHs IIOKA3aTeNd IMOBTOPACMOCTH JJIsl H3YYAeMBIX 3JE€MCHTOB U3
Tabnuue! 8 Hacroseil Meronuku, %;

3,6 — xo3¢duuuenT kpuTHueckoro pasmaxa ama n = 4 (CTh HCO 5725-6-
2002, rabnuna 1).

Ecnu sHaueHue ty < 1p-4, TO CPeOHEe apH(PMETHUCCKOE YETHIPEX Pe3YIbTaTOB
IPEACTABIAIOT KaK KOHEYHEIH 3afABIIEMEI pEe3yJIbTaT.

IIpu HOBTOPHOM HPEBBLIIIEHHH PE/esia HOBTOPIEMOCTH BBISCHSIOT MPHYH-
HEI, TPHBOAIIKME K HEYIOBIETBOPHTEIBHBIM PE3YJIETATAM, M PHHHMAIOT MEPHI 110
HX YCTPAHCHHIO.

11.3. KoHTpo/1b BOCIPOM3BOANMOCTH Pe3yALTATOB

KoHTpons BOCIPOHU3BOAUMOCTH PE3YNbTATOB U3MEPEHUH MPOBOIAT HE PeXke
2-3 pa3 B MecdIl ¢ UCTIONb30BaHHEeM pabounx nmpo6. KoHTpons Bocmpou3BoauMo-
cTu 00s3aTeneH IpH CMEHe NapTHH PEaKTUBOB, IIOCYBI, 1OCNEe PEMOHTa 000pyIo-
BaHHs, CYILECTBEHHBIX H3MEHEHUN YCIOBHI BLIIOIHEHHS H3MEPEHU.

KoHTpons BOCIIPOM3BOMHMOCTH HPOBOJAT IIyTEM CPAaBHEHHA DPe3yNbTara
KOHTPONBHO Mpoueaypsl Ry , paBHOTO PACXOXKACHHUIO JBYX PE3YIbTaTOB H3MEPe-
HUH — IEPBUYHOTO H OBTOPHOIr'O — COJIEPKaHMs ONPEAEIIIEMOro MEeTalia B OAHOM
U ToH xe pabouei npobe ¢ npenenom BocIpou3BoMMOCTH R; (Tabnuna 8).

ITepBUYHBIA ¥ MOBTOPHBINA PE3yNbTaT H3MEPEHHH JOJDKEH OBITH MONYYCH B
Pa3HBIX YCIOBHUAX, HAIIPUMED, IBYMs ONEPATOPaMH B OQHH JACHL HWIH OLHHM OIle-
PaTopoM B [[Ba NOCIEAYIOIMX JHA H T. J.

(C1 = C)x 100
Ry = - < Rj::, Tne ©)
Ccp

R;-; - npesien BOCIPOH3BOAUMOCTH PE3yNLTATOR ONpeAeneHus, % (Tabnuua 8);
Ry — HaliilcHHO€ PACXOKICHHAC MCKAY JABYMS PE3YNbTATAMH ONPENCNICHHS KOH-
HEHTpALHUH dJIEMeHTa, %;
C, — pe3yNbTaT EPBHUHOTO ONPEACICHHS KOHICHTPAIHH JIEMEHTA, MI/IM ;
C, — pe3y/IbTaT OBTOPHOTO ONPEENEHMA KOHIEHTPALHE 3EMEHTa, MI/IM’;
Cep — cpenHee 3HAYEHHE PE3YNETATOR JBYX ONMpPENENCHHI KOHLEHTPALHH 3IEeMEH-
Ta, Mr/aM>.
Benuuunsl C, u C, noay4aior ¢ COOMIOXEHAEM YCIOBHH IOBTOPSIEMOCTH.
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Ecmu R, < Rj-;, To cuuTaercs, 4To 3TH JBa Pe3ylETaTa COTMACYIOTCS, H HX
CpEaHEe MOKET HCIOJIb30BaThCA B KAUECTBE KOHEYHOTO 3aABJIIEMOIO PE3YJIbTaTa.

Ecin 3HadeHMe pa3HOCTH JIBYX Pe3yJbTATOB NPEBHICHIO 3Ha4YeHHe R, TO
HGOGXO)IHMO BEISICHUTH BEI3BAHO JIM 3TO IUIOXOH NPENU3HOHHOCTBIO METOAA HU3ME-
PEHUA WK PA3THYHEM YacTel uccnexyemoro obpasma. Ilpu R, > R;-; cneayer mo-
JIy4HTH elle ABa pe3yabTara. IIpu sTom

(Caax — Cain) x 100

R« <Ry, @)

Cep
Rj=4= ORr X 3,6 = B, % s rae (8)

Ok — 3HAYCHHUA IOKA3aTEIsl BOCIPOU3BOAUMOCTH Ul H3Y9aEMBIX JICMCHTOB
u3 Tabmmne 8 Hacrosmei Meroguku, %;

3,6 — xo3dduuHeHT KpHTHIECKOTO pasMaxa g n = 4 (CTb HCO 5725-6-
2002, Tabnuua 1).

Ecmm 3nauenne R, < R;-4, TO cpennec apupmeTHIECKOE IETHIPEX Pe3ynbTa-
TOB IPEACTABIIOT KAK KOHCUHBIH 3asIBIIICMBIH PE3yJIbTaT.

IIpy MOBTOPHOM NpPEBHIIIEHHN YKA3aHHOTO IPEAEa BELICHSIIOT H yCTPaHs-
10T NPHYHHBIL, MPHUBOAAIINE K HEYJAOBJIETBOPHTEIHHEIM PE3yJIbTaTaM KOHTPOJA
BOCTIPOH3BOMMOCTH.

11.4. KoHTpoJb TOYHOCTH (IIOTPELIHOCTH) Pe3yJILTATOBR

KOHTpOJIE TOYHOCTH PE3YNBTATOB OINPENENEHHS OCYMIECTBISIOT C HCIOJb-
30BaHHeM MeTtoma mobasok (MU 2335-2003 n.5.7). O6pasmamu Jist KOHTPOIS
TOYHOCTH ABJAIOTCH paboune mpoObl H 3TH k€ NpoObl ¢ A00ABKOH CTaHAAPTHHIX
PacTBOpOB MeTANIOB. {7151 KOHTPONBLHEIX MCIBITAHUH 00BeM MPOOHI JOJDKEH COOT-
BETCTBOBATh YABOCHHOMY 00beMY, IPEAYCMOTPEHHOMY HacTosmed MBH.

K npo6e ¢ 106aBKo#i MPEABABIAIOT CASAYIOMNE TPEOOBAHHUA:

— 106aBKy BBOAAT B mpoOy 70 MPOBEACHHS €€ MOATOTOBKH K aHAIH3Y;

— KOJTMYECTBO BBOAMMOM 10GaBKH AOMKHO cocTaiaTh 50-150% ot ycraHOBNEH-
HOTO COAEP KaHMSA METaia B mpobe;

— KOHIIEHTPAIUA MeTana B npobe ¢ J00aBKOi HE NOIDKHA BBHIXOAWTH 332 BEpX-
HIOIO IPaHHIy OIpEACIEMbIX KOHLIEHTpaLuii ero cornacio MBH.

B kadecTBe NOOABKH HCIONB3YIOT TPAXyHPOBOYHBIC HIH IPOMEKYTOUHEIC
CTaHJAPTHEIE PACTBOPHI WIH FOCYAAPCTBEHHEIE CTAHAAPTHEIC 00PA3LBI PaCTBOPOB
HOHOB METAJUTOB HEOOXOMHMOI KOHIIEHTPAIHH.

KOHTpONE TOYHOCTH NPOBOAAT IO PE3yNbTaTaM H3MEpeHHH NpoOhl 10 BBeE-
nenus pobasku (X,,) ¥ nocie BBeaeHus 106aBKH MeTanna (Xop a06.) KOHIEHTPALH-
eit Co5 B ucxoanyto mpo0y. Pasunocts (Kx) Mesxny HalineHHOH (X 06 = Xnp.a06-Xnp)
1 BBezieHHOM C,o5 KOHIEHTpalueH J06aBKH He NOJDKHA MPEBBIIATh Mo abcomoT-
HOH BeNHYHHE 3HAYCHHUs HOpMaTHBa TOYHOCTH K.
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| X o106 - Xap= Crosl x 100

KK=

IA
>

rme  (9)
Cuoﬁ

K - paccuuranHbIi IOKA3aTeNb TOYHOCTH;

X6 - COMIEPIKAHHE MeTaIa B Ipobe ¢ nobaBKoi, MF/)Z[ME;
Xup - COAEpKAHNE METAILIA B HCXOAHOH mpobe, MF/J:LM3 ;

C 06 - BENIMUHHA BBEIEHHON 100aBKH, MI/IM .

A - IoKa3aTenas TOYHOCTH, % (Tabn. 9);

TOYHOCTE KOHTPONBHEIX U3MEPEHHH, a Takke TOYHOCTh PE3yIbTATOB H3ME-
peHmuii pabounx Mpo6, BHITOIHEHHEIX B YCIOBHAX cobmonenns tpeboBanuit MBH,
TPHU3HAIOT YAOBIETBOPHTETLHOM, eci | Kl <A.

l'IpH| Kx!| > A Tounocts KOHTPOJILHBIX U3MEPEHUH NMPU3HAIOT HEYIOBIETBO-
putenbHOMH. [Ipoueaypy MOBTOPSIOT ¢ HCIOJIB30BAHHEM Apyroit pabodeil mpoOuL.
ITpy NOBTOPHOM HOTYYECHHU HEYJOBIECTBOPHTEIBHBIX PE3yNbTaTOB KOHTPOJA TOY-
HOCTH BBISCHAIOT M YCTPAHAIOT NPHYNHHI, IPHBOAAIIKNE K HEYAOBIECTBOPHTEIBHO-
My KOHTPOJIIO.
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MpunoxeHne A
(0bs3aTensHOE)
Cxema cuMcTeMbl 1 COPOLMOHHOTO0 KOHLEHTPUPOBaHMA
MNOHOB TSXKENbIX METasN0B

1-eMKOCTb 4NA UCCNefyeMOoil BOAbl; 7 - NPUEMHUK And apdnioeHTa;
2 - pe3nmHoBas nNpobka; 4 - cocya ansa gecopbyum;

3 - KOJIOHKa gnd 8 - 3aXUM;
KOHLEHTPUPOBaHUS; 9 - coefunHuUTeNnbHasa Tpy6Ka;

4 - cocyf ana gecopbunm; 10 - cocyp ansa cbopa antoara;
5 - coefnHuTenbHas TpybKa;

6 - 3aXKUM;

PucyHok A.1- Cuctema s COpOLUOHHOIO KOHLEHTPMPOBaHWS WMOHOB TS-
XKenNbIX MeTa/110B BO/IOKHUCTBIM XefiaToobpasyowmum copbeHtom PUIBAH X-1
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MpunoxeHve b
(obsizaTenbLHoe)

Cxema KOMOHKU f151 KOHLLEHTPUPOBaHMS

1- nopueHb

2 - nonunponuneHoBas Tpybka

3- copbeHT

4 - cTeknoTKaHb (CTeknoBara)

5- coeguHuTeNbHas Tpy6Ka € 3aK1MOM
6 - Kopnyc

PucyHok b.1 - KonoHka An1 KOHLEHTPUPOBaHWA
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IIpunoxenue B
1. Hasmavuenne
Hacrodimee npuiiosxeHye yCTaHABIMBACT METOAUKY OLICHKH HEONIPEACICHHOCTH ONPEACICHNS
KOHLICHTpaLHil HOHOB TSDKEJBIX METAIUIOB B BOAHBIX MaTpHLIaX COMIACHO HacTosmieit Metoau-
KH.
2. U3mepHuTenbHASA 3212492
Mertox u3MepeHHs: aTOMHO-abCOpOLHOHHASA [IAMEHHAs CIIEKTPOMETPH
MeToap! MOATOTOBKH NPOG: BEINTApHBAHKE, COPOLIMOHHOE KOHLIEHTPUPOBAHHE, CYX0€ MU MOK-
pOE 030IICHHE.
Hcnom3yeMoe 060pya0BaHHE U peaKTHBBI: cornacHo II. 3.1-3.3 HacTosmeit MeToauku.
3. Moaensb A3MepeHH:

v,
rae C — KOHIIGHTpaIMA HOHa MeTallia B mpole, Mr/aM’,
Clus, — M3MEPEHHAS KOHLICHTPAITHS HOHA METAIITA B KOHIICHTPATE, MI/IM",
V; — ucxoHblii 066eM npoOBI, oM,
V> — 00beM KOHIIEHTpaTa, o,

C=

4. Pe3yabTaThl H3MEpEHHS:
Pe3yneTaT MsMepeHus NpeICTaBIACTICA B BUAS

_ &C
c-35

=1 P
I'me n — KOIMYECTBO HE3ABUCHMBIX H3MCPEHUH, n=2.
5. AHAJH3 BXOAHBIX BeJTHYHH.

Bxon- | 1) Obvem meprozo yumunopa

Has Tun HeonpegeaennocTu: B

BemA- | Buja pacmpeaeieHHs: TpEYroIbHOE

gpHa | OmeHeHHoe 3HA4YeHHe: V)

Vi Jomyckaemasd DOIPEIHOCTh H3MEPEHHA 00beMa MEpHEIM IWIMHApoM 3-500-2 mo
T'OCT 1770-74 cocraensieT 5 cM’.

Js V=500 c™’ u(V, y=% = 2,04 (cM),

2)Ionpaexa no obvemy Ha memnepamypy

Tun Heonpeaenennoctu: B

Buj pacnpeaeeHns: NPIMOYTOIbHOE

OneHennoe 3HaYenue: V;

HuTepnaj, B KOTOPOM HAXOJHTCH 3HAYEHHE BXOJHOH BeIHIMHLI:

Mocyna kanubpoBaHa IIpH TEMIIEPaType 20°C, xorna B nabopaTopuM TeMmeparypa Ko-
ne6nercs 20+5°C, TO HEOTIPETENEHHOCTE BHI3BAHHYIO STHM 3((ESKTOM, MOXHO BEITHC-
JIUTH UCXOJA U3 YKa3aHHOTO JUana3oHa TEMIEPATyp H ko3¢ ¢uiueHTa 005eMHOTO pac-
mmpeHns pasHoro 2,1-104C™,

21107 C7 - A¢
ulV)= Vi-2,

t

NE]
u(V) = u(,)’ +u(¥,)’

Jtns V=500 o™’ w(V;) = JuV, ) +uV,) =/2,04' +0,303' =2,06(cM’)

, 500-2,1-1" .5

CM =
V3

=0,303(c’)
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Bxon-
Has
BEIH-
YHuHA
A\

1) O6vem mepnoii konboi

THn HeonpenesennocTH: B

Bun pacnpenenenns: TpEYroJapHOE

OneHennoe 3HauYenue; V;

Jonyckaemasi HOrpeIHOCTh H3MEPEHUA 06beMa MepHOH konboii 2-25-2 o 'OCT 1770-
74 coctaensier 0,06 cm’.

Ins V=25 cM’ u(V; ):ﬂ = 0,024 (c™’),

V6

2)IIonpaska no o6vemy Ha memnepamypy
THno HeompeaeaeHHOCTH: B

Buja pacnpeaedeHHs: IPAMOYTOILHOE
OneHeHHOe 3HAYEHHE: V),
HnTepBaa, B KOTOPOM HAXOAHMTCS 3HAYEHHE BXOAHOH BeJIHYHHBI:

ITocyna Kanuﬁgoaana npu Temneparype 20°C, koraa B 1aGopaTopHy TeMrcpaTypa Ko-
neb6nercsa 20+5° C, To HeopeIENEHHOCTD BHI3BAHHYIO 3TUM 3(p(EKTOM, MOKHO BBIUHC-
JHTH UCXOAS U3 YKA3aHHOTO JHala30Ha TeMIIepaTyp H ko3¢ duiuesTa 00seMHOIo pac-
mmpenus pasHoro 2,1-10°°C™,
V,-21-10°C™-Ar 4 25-21-17*:5

Vg TR

uv,) = =0,015(cu’)

u(l,) = u(Vz,)2 -+-u(V21)2

Jlns V=500 cM® uVy) =u,) +uv,) = \/0,0242 +0,015" =0,028(cm)

Bxoa-
Hasda
BCIIA-
YHHa.
Cnsu,

H3mepennas xonyenmpayus uona memania 6 pacmeope

Tun HeonpeneIeHHOCTH: A.

Buj pacnpenejieHHs: HOPMaJbHOE, IPH A0BEPHTEIbLHOIN BeposaTHocTH 0,95
Ouenennoe 3navdenne: C,,

1)KOHIIEHTpaLuI0 HOHA METaJUIa B pacTBOpE ONpPEASIIIOT N0 GopMmyne

C,. = % (mr/am’)

rae A — u3MepeHHas BenMaMHa abcopOLIMH pacTBOpa;
b — yrnoBoi#t kosdpduiment.
JIns sKcnepHMEHTANbHEIX JaHHBIX MPOBEJCH PErPECCHOHHBIN aHANH3, BBI-
BEICHO YPaBHCHHC, a TAkKC MPOBEPCHA CTATHCTHYECKAsA 3HAUHMOCTD Ko3ddHIm-
€HTOB PErpeccHd. YpaBHEHHE PErPECCHH MOIYYEHO METOZIOM HAUMEHBIINHX KBAJ-
paToB.

Yy 4, -3 CYCA, Wy C 4, -¥CY 4,
| i=1 i=1 - =1 i=1

o i = i=l

Se{3e) S8

a

s

IMpoBepky 3HAYUMOCTH KO3 HHLHCHTa «a» IPOBOAHIHN IO KPHTEPHIO CThIOACHTA:

t, = M, rac
SB
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Y
i=l
1
ny C! —(ZC‘ ]
i=l i=l

, TIe

C; - KOHLIGHTpaLMs IEMCHTa B i-TOM PacTBODE;

n — YHUCIIO U3MepeHuit abcopOLuH OZHOTO PacTBOpa.

[ToCKONEKY HaMH OBLIO JOKa3aHO, YTO ¢ CTATUCTHYECKH HesHawduM, S,~0, YpapHeHue
perpeccun pHHAIO Bux C=bA, a K03pdUIHEHT b pacCUNTBIBAIIM Kak

> C4
_ =

b=——
e
i=l

HeonpeneneHHOCTD cofiep KaHHUs B pacTBOpE HOHA METama, ONpeaenIeMoro mo rpagyu-
POBOYHOMY TpaduKy, 06ycinoBIeHa H3MEHUNBOCTHIO 4. C yaeToM Toro, uro S,=0,
2

So +C2. S*(b)
n

b2

rae Sy — CTaHAapTHOC OTKJIOHEHHE Pa3sHOCTEH MEXAy SKCIICPUMCHTAIBHBIMU H MpEeACKa-
3aHHbIME BeluauHaMu (a C)

S» — CTaHZApTHas HEOMPEIEIEHHOCTh YITIOBOTO K03hPUIIHEHTa;

N — KOJIMYCCTBO NTapaJUICIIBHBIX OIPEACICHUH, n=2.

u(C,,. A=

nxS )

% my.c -(Fcf

. iA,
YA

i=l

~| G

i=1

Z umi ZI:A:

n
z usmi

%

S, =

m-2

) ¥ (<]

m — 9HUCJIO TOYCK Ha rpa(bmce ('-lPlCJ'lO CTaHAAPTOB, YMHOXXCHHOC Ha KOJIHYECTBO Mapai-

JIeNIBHBIX W3MEPEHHil).

mS?

S = m
d mz CHS‘M i (Z Cu.w.i ) :
i=1

rae S — ocTaTku.

Be- THN HeONpPEAeJICHHOCTH: A
amau | Bua pacnpenesieHus: HOPMAJILHOE, IPH 0BEPHTENLHO M BepodaTHocTH 0,95
Ha: OneHeHHoOe 3HA4YeHHe: 0
pac- | HuTepBal, B KOTOPOM HAXOAMTCH 3HAYEHHE BXOAHOH Be/IHYHHDL:
| XOXK- Ouemca HUCTOYHHKOB HCONPCACIICHHOCTH, 06yCJIOBJIeHHhIX IleI‘:ICTBHSIMH HCOBITATCIIA U

JACHUC
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JPYTHMH HEH3BECTHBIMH (pakTOpaMu, IPOBOJMTCA HAa OCHOBAaHWH TIpeEesia HOBTOPACMO-
CTH I, A7 IBYX NMapajUlelbHBIX ONpEAeNICHHH COTNacHo pa3paboTanHoil MeToauku.
CTaHaapTHAsi HeONPeAeIeHHOCTE:

u s

Pacxoxnco. = r

6. Koppeassnun

BxoaHbIe BeMUIHHBI HEKOPPETHPOBAHBI

7. CymMMapHas HeonpeaeJaeHHOCTh

Tak xak MOAeJb U3MEPEHHU NPeACTaBIsIeT COD0M MIPOU3BeJeHHUS | YaCTHEIE HEKOPPEIMPOBaH-
HBIX BCJIMYHH, CYMMAapHasi HCONPCACICHHOCTE MOXKCT OBITE NpCACTAaBJICHA B BUAC:

2 2 2 2
u
u(cu:w ) = CWM . u(I/l) + u(Vz) + u(cu;w_) + PACXOXCO.
. I/1 VZ Cu3M CusM,
8. PacumpenHasi HeoNpeaeJeHHOCTh
Koadduument oxsara s BeIOpaHHOH JoBepUTENBHOI BeposTHOCTH 0,95 k=2. Pacumpennas

HEOMpPEACICHHOCTS OIpPE/CICHHS KOHLICHTPALMY HOHA METAIUIa B BOAHON MaTpHIle, TakM obpa-
30M, paBHa:

U=k-u(Cys.)

9. IToJIHbIi pe3y.IbTAaT H3MEPEHHS
[TonmHEI pe3yIBTaT U3MEPCHUS MPCACTARISIOT B BUJC

Cus;u, i-zu(cu:w)




Bromxer HCONPEACICHHOCTH

BxoaHast Bemu- Enu- Oue- | Au- | Tun | Pacnpene- Cran- Bknag | TIlpo-
guHa X; HWLIAa | HEH- | Tep- | HEOm- | JeHWe Be- | mapTHas | Heom- | LEHT-
u3Me- | HOe | Banm | pede- | posTHO- | Heompe- | pene- HEIH
peHust | 3Ha- TieH- creft JieneH- neH- | Bkuan,
YJeHUe HOCTH HOCTH | HOCTH %
u@@) | u(y)
O6BeM MepHOTO c™ B TPEYronb-
HHIHHApa V) HOE IIpd-
MOYTOJIB-
HOE
O6neM MepHOI o™ B TPEYTONb-
KONOEI V) HO€ TIpsI-
MOYTOJIb-
HOe
Pacxoxaenue Mr/aM’ 0 A HOpMaib-
HOe
UsmepenHas MI/aM A HOpMaJTb-
KOHIICHTpALMUA HOE
HOHa MeTaJUla B
pactBope Cusm

CymMMapHasi Heonpee1eHHOCTh

uzm

w(C,. ) =C, - u(¥) z+ u(V,) 2+ u(C,,.) !
UIM. UIM. V] V2 C

Pacump CHHAasA HECONMPEACTCHHOCTD

U=k-u(Cy )= M/’

IToHBII pe3yALTAT H3MEPEHHA: (

2
+ (u pacxoxco. ]
Cuaw

pHTeNBHOI BeposiTHOCTH 0,95, k=2

) Mr/aM’ mp oBe-
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ITpumep pacuera

BromxeT HeonpeAeIeHHOCTH

BxogHas Benu- Enn- Ore- Hu- Tun Pacnpe- Cran- Bxnan IIpo-
yuHa X; HML2 | HEH- | TepBal | HEON- | JieNiCHWe | AapTHasd | Heompe- | LEHT-
u3Me- | Hoe pexde- | Bepoar- | Heoll- JeneH- HEIH
peHus | 3Ha- NneH- | HocTel pene- HOCTH | BKJaf,
YeHHE HOCTH JeH- ufy;) %
HOCTb
ufx)
O6BeM MepHOTO | oM 500 - B Tpe- 2,08
LUNHHApPA V) YTOJIBHOE
IpAIMO-
YTOJIBHOS 0,00416 7,53
OGbeM MepHO# | oM’ 25 - B Tpe- 0,028 | 0,00112 | 2,03
KOJIOHI V; YTOJIbHOE
TMPAMO-
YronpHoe
PacxoxaeHue Mr/oM’ 0 1,11% A HOp- 0,0022
MaJIBHOE 0,038939 | 70,52
HsMepennas mr/aMm | 0,2 A HOp- 0,0077 0,011 19,92
KOHIICHTpaLH s MAaJBHOE
HOHa MeTajlia B
pacTBOpe Cyam
Hroro: | 0,055219 | 100
CyMMapHas HeONPeAeIeHHOCTh
2 2 C 2 2
u(C,,)=C,, 'J[u(VI)J +(H(V2)J + (u( "3"“')] + [u""“"”"'J =0,0081(mr/am’)
' 4 £ Coon. Con.

Pacumpennas HeonpeaeIeHHOCTL

U=ku(Cyo)= 0,016 mr/mm’;

Moaubiif pesyabTaT H3Mepenust: (_0,2_+0,016 ) Mr/aM’ npy JOBEPHTENEHOR BEPOATHOCTH

0,95, k=2
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