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TOMCKWUN MNONUTEXHUYECKUW YHUBEPCUTET
BHEAPEH4YECKAA HAYYHO-NPOU3BOACTBEHHAA ®UPMA “IOMX"”

AKKPEAWTOBAHHAA METPONOIrNM4YECKAA CNYXBA ThY
(atrectar 06 akkpeantauun N2 POCC RU 01.00143-03 o1 24.12.01)

CBUAETE/ILCTBO O5 ATTECTALIUM MBU

Ne 08-47/146
(B3ameH Ne 08-47/085)

MeToAuka BLINOAHEHUS W3MEPEHUA MACCOBBIX KOHLUEHTPpauui UMHKa, KaaMus, CBUHLA,
MEON W MbILUbAKA METOAOM WHBEPCUOHHON BonsTamnepomeTpuw, paspaboraHHan B ToMcKom
nonutexHuyeckom yHusepcutete M OOO «BHIM ® «lOMX» 1 pernameHTMpoBaHHasA B
MY 08-47/146 (no peecTpy akKpeAWTOBAHHOW METPORNOIrMYECKON CNyxbbl Tomckoro nonuTex-
HW4ECKOro yHUBepcuTeTa)

TOCY/IA # TOCY/J0-XO35IMCTBEHHBIE TOBAPSbI.
MHBEPCHUOHHO-BOJIbTAMITEPOMETPUYECKNA METOL AHAIN3A BbITSKEK HA
COLEPXAHME LMHKA, KALIMUSI, CBIHLA, MELN ¥ MbILIBSIKA

aTTecToBaHa B cootBetcTeun ¢ FOCT P 8.563 (TOCT 8.010).
ATTecTauns OCyWeCTBNEHA NO pe3ynbTaTaM TEOPETUHECKOro W 3KCMePUMEHTANBHOIO UC-
cnenopanns MBWA.
B pesynbrare atrecrauun MBW yctaHosneHo, uto gaHnas MBU cooteeTcteyeT npeabae-
nseMbiM K HE MeTponornieckum TpebosaHusam n o6nagaeT cnepyiownuMmn OCHOBHBIMU MET-
PONOrAYECKUMK XApaKTEPUCTUKAMU:

1 JnanasoHbl U3MEPEHNA, OTHOCUTENBHBIE 3HAYEHUA NOKA3aTEenerd TOUHOCTU, NPABUNLHOCTN,
NOBTOPAEMOCTH ¥ BOCNPONIBOAUMOCTI METOANKN NPU A0BEPUTENLHOW BeposATHOCTH P=0,95

Moka3a- Mokasa- Mokasa-
Tens no- Téenk BOC- Tenb npa- MNokasa-
npous- | BunbHOCTU
BTOPAEMO- Tens Tou-
sogumocTy | (rpaHmnubl,
HavwmeHo- ctm (cpea- HOCTK (Pa-

AuanasoH namepaembIx (cpeaHe- B KOTOpPbIX

BaHWe on- Heksaapa- HULL, B
. KBafpaw- | Haxogurcs
PeRCIN | rowiowRawM, || Theote | secgear. | aucrous. | KT
rmrl;:;,m3 wnu mr/gm?® KRoHeHwe TUyeckas
3NemMeHTa NOBTOPAE- BOCRPOM3- norpeL- MPeLIHOCTD
MOCTH), MeTeauiv),
) BOAMMOCTW), | HOCTBH Me- 5.
a,(a) % - (3) o | ToAMKM), /o
* ’ 8¢, %
Ljunk o1 0,002 po 2,0 ekntou.
Kadmuii ot 0,0001 a0 1,0 Bkniou,
Ceuney ot 0,0001 ao 10,0 skniou. 14 18 16 40

Meds ot 0,001 go 2,0 Bkniou.

Muiwbsax | o1 0,01 po 0,1 Bkmou.




2 [lnanasoH u3mepeHuid, 3HaYeHUs NpeaesioB NOBTOPSIEMOCTU 1 BOCMPOU3BOAUMOCTY NpW [0-
BepuTenbHO BeposaTHocTn P=0,95

HaumeHo- Mpegen nostopsiemocty  Mpefen BOCNpPOU3BOAW-
BaHve on- [nana3oH I/I3Mepf|eMbIX (onsa AByx pe3ynbTaToB MOCTV (gna ABYX pe-
penense- cofiepxaqnn, napasinenbHbIX onpefe-  3y/NbTATOB M3MEPEHWIA),
MOro ane- mr/gm3unn mr/gm2 neHnii), R

MeHTa
LinHK o1 0,002 po 2,0 BK/IHOM.
Kagmwia ot 0,0001 po 1,0 Bk/toM.
CBuHey, oTr 0,0001 go 10,0 Br/tOu. 039 « X 0.50 mX
Megb ot 0,001 go 2,0 BK/tOu.

M bl bAK oTr 0,01 go 0,1 BK/MOM.

X - cpefHee apudmMeTMUeckoe 3HaueHve pesy/bTaToB NapassiesbHbIX onpeaeneHuii Macco-
BOI KOHLIEHTpaLyM KOMMOHEHTa

X - cpefHeapudMeTUYECKOe 3HaYeHWe pe3y/bTaToB aHa/v3a, MOMyYeHHbIX B ABYX nabopa-
TOpUAX
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TOMCKUIM NONNTEXHNYECKUA YHUBEPCUTET
BHEAPEHYECKAA HAYUYHO-NMPON3BOACTBEHHAA ®NPMA “HOMX”

AKKPEAVUTOBAHHAA METPO/IOIMMYECKAA CHIY)XXBA Ty
(aTTectaT 06 akkpegutauun Ne POCC RU 01.00143-03 o1 24.12.01)

“YTBEPXXOAK” “YTBEPXJAIO"
MpopekTop no VP TNY Oupektop 000 «BHM® «lOMX»

( no peecTpy akkpeAMTOBaHHOV MeTPONOrMYecKol Cryxobl)

MOCYA U NMOCYA0-XO3ANCTBEHHBLIE TOBAPbI.
NHBEPCWOHHO-BO/IbTAMMEPOMETPUYECKUI METO/,
AHAJIM3A BbITS)KEK HA COJIEPXKAHWE
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1 HA3HAYEHUWE U OBJIACTb [TPUMEHEHWA

1.1. Hacroswuin gokymeHt (MY 08-47/146) ycraHaBnuBaeT MeToanKY aHanuaa npob Bbl-
TAXKeK 13 obpasuoB NOCyAbl KEPaAMUYECKOW, CTEKISIHHOMW, CTEKNOKepaMWUYEeCKOW, CTanbHOW,
3ManupoBaHHOW, U3 NUCTOBOrO antoMMHUA, U3 CTanu, YyryHHOW, U3 NNacTMacc U MIeHOYHbIX
MarepuanoB, a TakKke U3Aenui U3 pasnuyHbIX MartepuanoB, KOHTaKTUPYHOLIMX C MULLEBLIMA
NPOAYKTaMU U NEKapCTBEHHbIMK NpenaparamMu.

MeTtoavka yctaHaBnnsaeT nopsaoK OnpeaeneHns MacCoBon KOHUEHTPaUnM BPEAHbIX ANS
3040POBbS MUrPUPYIOLLIMX 3MEMEHTOB (MbIlbsKa, KaaMns, CBUHLA, LMHKA U Meaun) METOAOM MH-
BEpCUOHHOW BonbTamnepomeTpun (UB).

Ob6bekThbl aHanuaa BbITAXKEK - Nocyaa U nsgenus, a Takke obnactm nx NpUMeHeHNs npu-
BefeHbl B Tabnuuyax 1 n 2.

MeToauvka ABnNsAETCA AOMOMHEHNEM K CyLLECTBYIOLLMM HOPMAaTUBHbIM AokymeHTam (H[),
npeacTaeneHHbIx B Tabnuue 1 (ctonbey 1) B 4acTv npegnaraemoro Metoga uamepeHus mac-
COBbIX KOHLIEHTPaLWIN 1 PacLUMPEHWS YUCna onpeaensieMbIX 3NeMEHTOB.

MeToavka no3BonseT OnpefensTe KOHLUEHTPaLWMu MUFPUPYIOLUX BpEAHbIX 31EMEHTOB
(kagMuns, CBMHLA, MbIWbSAKA, LUMHKA U MEAMN) 3HAYMTENBHO HUXKE AOMYCTUMbLIX KOMUYECTB MU-
rpaumn (OKM) nnun gonyctmmblix npegenos Beigenerusa (AMNB), pernamentupytowmx HA, npuse-
LEHHbIX B Tabnuue 2.

[rnanasoHbl coaepxaHuin (MaccoBbIX KOHLEHTPaLUA) onpeaensieMbIX SNTIEMEHTOB yKasaHbl
B Tabnvue 3. Ecnun cogepxanve snemeHToB B npobe BbIXOAMT 3a BEPXHIOK rpaHvuy avana-
30HOB OnpejensemMbiX KOHLEHTPaLUuWi, LOMYyCKaeTCs B3STME MEHbLUEW anvkBOTbl NOAFOTOBIEH-
HOWM NpoBbl 4N BHECEHWS B YKy Npu nposeaeHun UB-namepeHui.

1.2. Nogrotoeka nNpo6 MocyAbl U NOCYAO0-XO3ANCTBEHHbIX TOBApPOB MPOBOAUTCHA B COOT-
BeTcTBuMM ¢ HJ, npvBeaeHHbIMK B Tabnuue 1 v B pasgene 2 HacTosAwen Metoaukn. OCHOBHbIE
3Tanbl 1 YCroBWA MOAFOTOBKM NPO6 1 BbITSXKEK NpefcTaBneHsl B Tabnuue 1.



Ta6nuya 1-MoarotoBka 06pasLoB NOCyAbl N U3LENUIN U3 PA3NIUYHBIX MatepurarnoB 1 NPob BbITSKEK U3 HUX

HA, pernameHTu-
p%}o'zquﬁ npobo- Obbekt Ofg’;?:ogp:&i:imﬂ MNpeaBapuTensHas NoaroTos- WcnbiTaHnsa A0 NOArOTOBKU UcnbiTyembii pac- Ycnosus NoarotoBku BE#):;"K:L:'I’I:H
NoAroToBKY U METOA aHanMsa nanenvi Ka 06pa3uoa BbITAXEK TBOp (BbITﬂ)KKa) BbITSXKEK e3yrLTaTa
UsmepeHmn A pesy.
FOCT P 50185-92 Mocyna Mocyna u3 dapdopa, | MotoT npu Temnepatype Ona nonbix n3genuii: 3a- | YkcycHokucnas SkcTparmpoBaHue cBexenpuro- | Gonbwas n
(UCO 6486/1-81), kepammue- | markoro  cpapdpopa, | 40 °C HekmcnoTHBEIM Moto- | NOMHSAIEMBbIA 06BLEKT M3Me- | BbITSKKA - 9KC- | TOBMEHHLIM 4 %-HbIM (N0 06b- | Manas no-
FOCT 25185-93 Ckas nonydgapcgopa u da- | wum cpeacteom, ononac- | pAOT ¢ TOMHOCTbIO + 2% | TPAKLMOHHbLINA €My) pacTBOPOM YKCYCHOW Ku- | nas nogy,ua
(MCO 6486-1-81) AHCa Kak rnasypo- | kuealoT BogonpoBogHoi U | Bogoi  (3anonHenue fgo | pactBop ¢ no- | crnotel npu (22 + 2) “C B Teve- | - MI/AM;
BaHHaA, TaK W Herna- | AMCTUNNMPOBaHHON| BO- YPOBHS, oOTcTosUlero Ha | BepxHocTU Nocy- | Hue (1440 + 10) MuH Ges BO3-
3ypoBaHHasa, umeto- | goid. Cywat B cylumneHoM | 5 MM OT Kkpas). Abl (o6bemHas | nelicTBuUA cBeTa (HaKpbLIBaKT | nnockasi
Ljas KOHTaKT ¢ NUwWeit | wkacy unm npotuparoT Ona  nnockux  wmagenwii: | Aonsi 4%) CBETOHENPOHULaeMbIM  MaTe- | nocyaa -
HOBOI (PUNLTPOBaSILHON OTHOCUTESILHYIO  NOBEpPX- puanom). 3anonHenne Ao ypos- | mrigm?
6ymaroi HocTb (AM?) onpeaensior HA, oTcToswero Ha 5 MM oT
no oYepyeHHOMY KOHTYpY Kpasi (TOYKW nepenuea).
no Kpaw nepeBepHYTOro
n3genusi.
MCO 8391/1-84 Mocyaa Mocyna capopoas, | MowoT npu TemnepaType | OnpegensioT  nonesHbl | YkcycHokucnas OKcTparupoBaHue CBEXernpuro-
Kepamudye- | dpasHcoBas, npegHa- | 40 °c pactBopoM, cogep- | o6bem obpasua. BbITSKKA - 3KC- | TOBNEHHbIM ropsyunuM 4 %-HbiM
cKas 3Ha4eHHas ANS Npuro- | Xawum HEKUCMOTHbIA Ae- TpaKUMOHHbLINA (no obbemy) pacTBOpoM yKcyc-
TOBMEHWA NULLK ¢ no- | TepreHT. CnonackueatoT B pactBop C NO- | HOW KACNOTHI NPU MEANEHHOM | yyr/ny®
MOLLbHO HarpeBaHus BOZAONPOBOAHOW W B JuC- BEPXHOCTU MOCYy- | KuNeHun B TeyeHue 2 4 noj
TUNNUpoBaHHOW Boge. Bbl- Abl  (06beMHas | Kpbllwkoid. 3anonHeHne Ha 2/3
CylMBalT B CYLUMNBHOM aons 4%) nonesHoro obvema ¢ nognuea-
WwKkady wnuM npoTuparoT HueM (Npu HeoBXoANMOCTH).
HOBOW  bunbTpoBanLHON
Oymaroi.
NCO 7086/1-82 Mocyaa Mocyaa n3 kepamukun, | MoloT pacTBOpOM Heku- | [nsa nonbix U3penuii: YkcycHokucnas SKCTparupoBaHue cexenpuro- | 6onbluas u
CTEKNSAH- CTekrna, amMarnu, cTek- | crnoro AesuHuuupytowe- | o6beM 3anonHeHus Bogoi | BbITSXKKa - 9KC- | TOBNEHHBIM 4 %-HbIM (NO 06b- | Manas no-
Has U noKkepamuKn B KOH- ro BellecTBa C TeMnepa- | uamepsaloT ¢ TOYHOCTbIO + TpaKUMOHHbINA eMy) pacTBOpPOM YKCYCHOW Ku- | nas nogyna
CTEKNoKe- | TakTe ¢ NuLlen Typoih 40 "C, ononacku- | 2% po ypoBHs, oTcTosiwe- | pacTeop € MNO- | CNOTEl B Te4eHue 24 4 npu | - Mr/gm7;
pamnye- (BKIHOM@sA HaNUTKK) BaloT NPOTOMHOW WU AUC- | ro Ha 5 MM OT TOUKkM Nepe- | BEPXHOCTU NOCY- 22 °C B oTcyTCTBMK CBETa (NoA
cKas ANA NpUroToBneHns TUNNNpoBaHHOW  BOAOH. | nuBa Yepes kpail Abl (o6beMHas | KpblLiKoi B TeMHOM MecTe). Ing | nnockas
cepBUpPOBaHUA 1 MpoTupatoT n cywar B _ | Aona 4%) nosnbiX usgenuii o6bem paBeH nocyaa -
XpaHeHus nuwn CyWwunbHOM  Wikady unu Ona nnockux wusgenui: o6beMy 3anonHeHus. Ons He- MI’/AM2
¢unbTpoBaneHoi  Byma- | OTHOCUTESNbHYIO NflolWadb 3anonHaemblx obpasyoB - pac-
roii. NnoBepXHOCTU (AM”) onpe- TBOp [OMXKeH TMONHOCTbIO 3a-

He 3anonHsemble wusge-
NS NOKPbLIBAOT BOCKOM
uwnn napaguHoM BCIO NO-
BEPXHOCTb, KpOMe WCMbl-
Tyemoii - 6e3 cylkn B cy-
WKNBHOM WKady

[ensiioT No 04YepyYeHHOMY
KOHTYpY Kpas nepeBepHy-
Toro usgenusa. [lMnowagb
n3genuii Kpyrnoin dopmebl
paccunTbiBalOT N0 Aua-
meTpy obpasua.

KpbiBaTb 06paseL.




HA, pernameHTH-

pytowuin npobo- O6vexT Ofgpzc;:ogp: (')\:;:?::ﬂ MNpeaBapuTenbHas NOAroToB- WcnbitaHua Ao noArotoBky UcnbiTyembin pac- Ycrnosus NoAroToBKK BE’SE;Z';‘":H
noAroToBKY U METOA aHanusa o Ka oGpasqoa BbITAXEK TBOp (BbITFI)KKa) BbITAXEK
VI3MepeHVI|7| uwagenmm pesynbrata
FOCT 24295-80 Mocyaa nocyaa, npegHasHa- | MowT ropsadeit Bogonpo- | MaMepsiloT  BMeCTUMOCTL | YKcycHokucnas SkcTparupoBaHue nNpu Kunsye-
XO35NCT- YeHHasa Ana  npuro- | BOAHOW BoAONW, ononacku- | obpasua BBITSAXKKA - MpoO- | HUM CO CBEXENPUIOTOBIEHHLIM
BeHHas TOBMEHUA nNUWKU C | BaloT AUCTUNNUPOBAHHOW AykT B3aumogei- | 4 %-HbiM (N0 Macce) pacTBOpOM MF/AM3
cTanbHas nomowbl0  HarpeBa- | Bogou CTBUSA MOJIEMNBHO- | YKCYCHOI KUCMNOTHLI B TeYeHUe
amanupo- HUSA ro pactBopa ¢ | 30 MUH noa KpbILWKOM (ecnu
BaHHas CUINUKaTHBLIM KpbllLKa B U3genuun He npeay-
3ManesbiM  NO- | CMOTPEHa, TO He HaKpbIBaloT).
KpbiTueM nocyabl | O6beM HanMBaeMoOn XUAKOCTU
(MaccoBas gons - | aonxkeH cocTaBnATb 2/3 06be-
4%) Ma nsgenus
nocyga, npepHasHa- SkeTparnposaHue ropsyuM 4 %-
YeHHaa Ans cepsu- HblM (N0 Macce) pacTBOpPOM
poBaHUsA U XpaHeHus YKCYCHOM KUCINOThI B TeYEHUE Mr/gm°®
Ny 2 4 npu KOMH. TemnepaType.
ObbeM HanuBaemon XUAKOCTU
AOIKeH cocT. 2/3 o6bema usg.
FOCT 27002-86 Mocyna ua | MNocypa gna Tenno- - - YKcycHoKucnas Mo MY MuH3gpaBa
Koppoau- | Boit 06paboTKu Npo- BbITAXKA (4 %-
OHHOW LYKTOB; ANs cepBu- HbliA pacTBop)
cTtanu POBKU CcTONa U NPUro-
TOBMEHUS XONOAHbIX
6niog; onA BcrnoMora-
TeNbHLIX Lenen
FOCT 24303-80 Mocyna Mocyaa ans Bapky, - - YKcycHokucnas Mo MY Ne 1856-78 TC3H
uyryHHas TyLUEHUA, KapeHbA U BbITAXKa (4 %~
3Manupo- | NpPUroTOBIIEHMS XO- HbIiA pacTBOp NO
BaHHas NoAHLIX 6niog macce)
FOCT 17151-81 Mocyna Mocyaa ans npuro- - - YKcycHoKMcnas Mo MY MuHagpaBa
XO3AWCT- TOBMNEHUA FOPAYUX U BbITAXKA (4 %-
BeHHaA U3 | xonoaHbix 6ntog HbliA pacTBOp)
nucToBoro
antoM1UHUA
FOCT 24308-80; Mocyna s | MNocyaa ans Bapku, YKcycHokucnas Mo CanluH 42-123-4240-86
FOCT 24320-80 MenbXuo- TyLIEHUSA, KapeHbA U BbITAXKA (4 %-
pa, Hel- NPUr-HUA XOoNoAHbIX HbIiA pacTBOp)
3unbbepa, | 6niog GbIT. Ha3Haue-
natyHu HUA UNu 4ns npea-

NpusTiA 06LLeCTBEH-
HOrO MUTaHusl




HA, pernameHTn-

pytoLii npoBo- OB bekT OOGéjpo;:oan:m?:imﬂ MpenBapuTensHas NoAroTos- |  McnbiTaHnsa 4o NoAroToBKM WcneiTyembii pac- YCroBuMS MOATOTOBKM BE‘S';:("('A_';_‘::H
MOATrOTOBKY U MEeTOoA aHanusa - ka obpasLos BbITSKEK TBOpP (BBITSXKA) BbITSKEK
N3MepeHN nsgenum pesynbTaTa
FOCT 24320-80 MpuBopel [ns 6eiToBOrO Ha- - - YKcycHoKkucrnas Mo CaHluH 42-123-4240-86
rOCT P 51016-97 CTONoOBbLIE 3Ha4YeHusa u npea- BbITSKKA (4 Y-
rOCT P 51015-97 N HOXM npusTUin obLiecTBeH- HbliA pacTBOp)
HOro NUTaHUs
MYK 2.3.3.052-96 Uspenus nsgenus, npegHa- | MotoT Tennoi Bogonpo- | OnpefenstoT nnowanb | MogeneHele pac- | ObpaboTka (3KCTpakyus) Mo-
13 nonu- 3HaYeHHble AN KOH- | BOAHOW BOAOW KYCOYKOM | MOBEPXHOCTU obpasua | TBOpEI MONOYHOMW, | A€NbHBEIM PacTBOPOM B TeYeHUe
cTMponau | TakTa € nuWeBbIMA | Mapan Wi BaTbl. Ono- | reoMeTpudecku. Ana nna- | IMMOHHOA M yk- | oT 10 mMuH Ao 10 cyT B 3aBUCKH- | mr/gm®
nonume- npogyKTamu nackuBatT AUCTUNNUPO- | CTUH C ABYX CTOpoH. Co- | CyCHOW KWUCNOT B | MOCTU OT BPEeMEHU KOoHTakTa ¢
poB BaHHOW BOAOW. Bbicyliu- | oTHoWeHWe nnowaau no- | saeucumoctn ot | nuweit (Tabn.2 MYK) npu Tem-
cTupona BalOT Ha Bo3gyxe npu | BepxHocTu k o6veMy Mo- | npoaykTa (Tabn. | nepatype ot 20 ao 80 °c (Tabn.

KOMHaTHOI TemnepaType

LEenbHOro pacTBopa
[OIMKHO ObITb 2:1.

Ons  rotoBbix o6pasuos
3anuBaeTcsA TONbKO BHYT-
PEHHAS MOBEPXHOCTb f0-
Bepxy W  3aKpblBaeTcs
KpbILWKON

1 MYK)

3 MYK)




Tabnwunya?2- Jonyctumble konudectesa murpauumn (AKM) n gonyctnmslie npenensi Boige-
nexus (AMNB) aneMeHTOoB, BbIAENSAOWMNXCA U3 NOCYAbI U U3LENUA U MaTeprnanos, KOHTaK-
TUPYHOLWMX C NULWEBLIMM NPOoAYKTaMn

HI EanHK- JOKM 1 OMNB anemMeHToB:
pernameHTv;pylou.me O6bekT aHanumsa Vspenns Ll us-

[KM v ONB (nocyaa wunu nsgenus) Mslf:' Cd | Pb | As | Zn | Cu
CanlNuH Kepamnueckas, creknaH- | mansie u cpeanne | mriam® | 05 | 50 [ 0,05 [ 1,0 1,0
42-123-4240-86; Has, cTeKrnokepamuyeckasa| nonele
roCT P 50186-92 s
E/IMCC(?7604886%2-8821' ) 6onblune nonbie Mmr/am 025 25 (005 1,0 1,0

. 2
F88$ gggg?_gg nnockue Mmr/gm 017 | 1,7 o005 | 10 1.0
PCT PCOCP 604-91
NCO 8391/2-86 Kepamuyeckas ans ropsdero npu- | mr/gm’ 0,5 5,0 - - -
roToBAEHUs
roCT 27002-86 M3 koppo3noHHO-CTOMKoW | ans npurotosnewus | mr/gm’ - He - He He
cTanm U XpaHeHMA MUK | Qé’.f:,‘l}';l ggﬂ":;‘y‘;:( gg:;""py;'(
CEepBUPOBKM cTONa
roCT 24788-81 Xo3scTBeHHas cTanbHas | Ans Tennosod 06- | mr/am’ - He He He He N
AOMKHLI | AOMKHLI | AOIDKHBI | AOIHKHI
3ManupoBaHHas ﬁ;gz;goa,lmu:e:pbx oGrapyx | owapyk | oHapyak | oBriapyx
rotoBneHus 6niog u
CEepBUPOBKM  CTONa;
ANs XpaHeHus U
NepeHocku nNpojyK-
TOB
rocT 17151-81 X03ACTBEHHAs U3 NUCTO- | LienbHOoLITaMnoBaH- 3
BOr0 antoMUHUA Has U cbopHas no- Mr/AM - - - - -
cyha Ans HyXA Ha-
poAHOro Xo3sWcTBa
OCT 24303-80 Xo3ANCTBEHHAA YyryHHasa | ANs nNpUroToBreHUA mr/gm° - 0::« . 0::« . 0::« . O::H .
aManuposaHHas nuLw f)‘ﬁﬂawm f)‘ﬁﬂawm f)‘ﬁﬂawm (‘)‘6”3%
FOCT 24308-80 M3 menbxuopa, Heisunb- | LelbHOoWTaMNoBaH- 3
6epa, naTyHu ¢ xpomoBLIM| Has U cbopHas no- Mr/AM - - - - -
WU HUKENEeBbIM NOKPLITU- | cyfa ObITOBOrO Ha-
em 3Ha4YeHMa wnu gns
npegnpustTuii  06-
LLleCTBEHHOro MuUTa-
HWS
FOCT 24320-80 M3 Menbxvopa, Helsunb- | LenbHOLWTamMnoBaH- Mr/gm> - 0,03 - 1,0 1,0
Gepa ¢ cepebpsaHbIM unu | Has n cbopHaa no-
30M10TbIM MOKPbLITUEM cyfa ObITOBOroO Ha-
3Ha4YeHna wnu gna
npeanpuaTUia 06-
LLleCTBEHHOro nuTa-
HWS
FOCT P 50962-96; M3 nnacTmacc u nneHo4v- | KynbTYpHO-OBITOBOrO
CanluH HbIX NOMIMMEPHLIX MaTe- U XO3AWCTBEHHOro
42-123-4240-86 pwanos: HasHaveHuA Mr/p,M3 0,001 | He 0,05 He 1,0
a) nonMMepHble MaTepua- gon. zon.
bl Ha OCHOBE 3NOKCUAHbIX] (<0’25) (<0,01)
CMOJT; Naku 1 amanu Ha
3MOKCUEHONLHON OCHOBE
AN KOHCEPBHOW Npo-
MBILLNIEHHOCTM 3
6) qDTOpOl'U'laCTbl Mr/ﬂ,M 0,001 0,01 0,05 1 so 1 ,0
FOCT P 51016-97,
FOCT P 51015-97, W13 yrmepoaucToil ctanu 1 | npubopel  cTonosble | mMr/am° 0,001 | 0,03 | 0,05 1,0 1,0
CaHllunH antOMUHWEBLIX CMMNaBoOB (HOXW, BMIKW, MOX-
42-123-4240-86 Kn)
FOCT 25749-83; M3 meTanna KpbIWKM ANa yKyno- He He
CaHlluH puBaHns GaHok u | mr/am° 0,001 | gon. | 0,05 | mon. | 1,0
42-123-4240-86 cTepunusayum (<0,25) (<0,01)




2 HOPMATUBHBbIE CCbIITIKH

2.1 HopmamueHblie GOKyMeHmMa, peanamMeHmupyroujue mMemod u3MepeHuil u
obnacmb npumMeHeHust

FOCT P 50185-92 (MCO 6486/1-81) lNocyna kepamuyeckas B KOHTakTe C nuwiei. Bol-
JAeneHve ceBvHUA U kagmusa. Metog ucneiraHua

NCO 8391/1-84 Kepammueckas nocyaa B CONPUKOCHOBEHUM C NpoAyKTamu - Beigene-
HWe cBMHLUA U kagmusa - YacTb 1. MeTtoa nenbitaHun

NCO 7086/1-82 lNocyna cTeknaHHan u CTeKIokepaMmmyeckasi B KOHTakTe ¢ nvwen. Bel-
AeneHne ceByHUa U kagmusa. Yactb 1. Metog ucnbiraHua

[OCT 24295-80 lNocyna xo3sncTBeHHasa ctanbHasa amanvpoeaHHas. Metogbl aHanmsa
BbITSDKEK

MYK 2.3.3.052-96 Tapa, nocyaa, ynakoBka, o06opyaoBaHue 1 Apyrue Buaibl NpOAYyKLMW,
KOHTaKTUpyloLe € NUWEBbIMM npoayktamn. CaHUTapHO-XMMUYECKOoe
MCCNeaoBaHne U3genui U3 nonmcTupona u cononumepos ctupona. Me-
TOANYECKME YKa3aHWA

FOCT 24970-88 MNocyna dapdoposasn n dasgHcoBasd. MeTon onpegeneHns KUCnoTo-
CTOMKOCTM

FOCT 4.69-81 lNocyna dapdopoeas u dasHcoas. HoMeHknatypa nokasarenein

FOCT 28391-89 Uspenusa dasHcoBble. TEXHUYECKME YCNOBUSA

FOCT 28390-89 Uzpenusa dapdoposble. TexHU4eckue ycnosus

WHCTpYKUMA MO CaHNTapHO-XMMUYECKOMY UCCNEAOBaHUIO U3LENUN, U3FOTOBMEHHbIX N3
NONUMEPHbLIX U APYINX CUHTETUHECKUX MaTepuarnos, NpefHasHaYeHHbIX
ANA KOHTaKTa ¢ nuwesbiMu npogyktamm Ne 880-71

FOCT 25185-93 (MCO 6486-1-81) MNMocyna kepamnyeckan B KOHTaKTe ¢ nuwen. Boige-
neHve ceuHUa 1 kagmusa. Metop ucnbiraHna

FOCT 30407-96 (MCO 7086-1-82, NCO 7086-2-82) MNocyna n aekopatusHbIE U3fenns
13 ctekna. ObLme TexHNYECKME YCroBUS

2.2 HopmamueHrble okyMeHmbl, pe2nameHmupyrowue KM u 4INB

CaHlNunH 42-123-4240-86 CaHuTapHble HOpMbl. [OnycTMMblE KONM4YecTBa MUrpauuvi
(OKM) xrMmundeckmx BellecTB, BbIAENAIOWMNXCA U3 MONMMEPHBLIX U APYTUX
MarepuanoB, KOHTAKTUPYIOLMX C MULLEBLIMW NMPOAYKTaMU N METOAbI X
onpeaeneHns

FOCT P 50186-92 (UCO 6486/2-81) MNMocyna kepammyeckasi B KOHTaKTe ¢ nuwien. Boi-
feneHve cauHUa v kagmud. lonyctumele npepensi

MNCO 7086/2-82 MNocyna CTeknsHHas u CTeknokepaMuyeckas B KOHTakTe ¢ nuien. Bil-
AeneHne ceuHua n kagmusa. Yacte 2. [lonyctumeblie npeaensl

FOCT 28390-89 Napenua dapdopossie. TexHUYeckne ycnosus

FOCT 28391-89 UN3penus dasHcoBble. TexHNYeCkMe ycrnosus

PCT PCHCP 604-91 U3genusi kepammnyecKkme HapoLHbIX XyLOXKECTBEHHbIX MPOMbLICIOB
1 roHyapHble. ObLme TeXHUYECKME YCRoBUS

NCO 8391/2-86 MNpenmeTbl N3 KEPAMUKN AR FTOPSHErO NPUrOTOBNEHNS MWLM, KOHTaK-
TUpytloLWMe C NpoAykTamMmu MuTaHusA. BbigeneHue cBuHUA M kagMus.
YacTb 2. lonycTuMble npegens!

FOCT 27002-86 lNMocyna 13 KOppOo3noHHO-CTONKoW cTanu. OfLme TexHu4eckue ycno-
BUS

FOCT 24788-81 MNocyna xo3ancTBeHHasn cTanbHasi amanuposaHHas. ObLume TexHuqe-
CKMe yCcrioBusi



FOCT 17151-81 Mocypa xo3ANCTBEHHAA U3 NMUCTOBOMO antoMuHus. ObLime TexHude-
CK1e ycrnosus

FOCT 24303-80 Mocyaa xo3aicTBEHHAs YyryHHas amanvposaHHas. OOLme TexHude-
CKue ycrnosus

FOCT 24308-80 lNocyna ns Menbxmopa, Hensunebepa, NaTyHu ¢ XPOMOBbLIM UIN HUKe-
NUPOBaHHLIM MOKpbITUEM. ObLLME TEXHUYECKME YCTIoBUS

FOCT 24320-80 Mocyna v npnbopbl CTONOBbLIE U3 MENbXUopa, Hensunbbepa ¢ cepeb-
PSHbIM MM 30M10TbIM NOKpbITUEM. OBLLME TEXHUYECKME YCNOBUS

FOCT 50962-96 lMocyaa v nagenus XO3aNCTBEHHOrO HasHaveHust u3 nnactmacc. O6-
LUMe TEXHUYECKNE YCNOBMS

FOCT P 51016-97 MNpwnBopbl CTOMNOBLIE U3 YrNIEPOAUCTON CTanM 1 antoMUHUEBLIX Crna-
BoB. OBLUMe TeXHUYEeCKNe yCrnoBums

FOCT P 51015-97 Hoxun x03aMCTBEHHbIE U cneyuanbHble. Obwme TexHUJYeckne ycno-
BUS

2.3 Opyaue HopmamueHbie QOKyMeHMbI

FOCT 12.1.004-91 Cuctema craHgapToB besonacHocTu Tpyaa. MoxapHas Gesonac-
HocTb. OBwme TpeboBaHus

FOCT 12.1.019-79 Cwucrema craHgaptoB GesonacHocTM Tpyaa. dnektpobesonac-
HocTb. OOWwme TpeboBaHUsa 1 HOMEHKNaTypa BUAOB 3alWTbl

FOCT 12.4.009-83 Cucrtema crangaptoB 6e3onacHocTn Tpyaa. MNoxapHaa TexHuka
ans sawmtbl ob6vektoB. OCHOBHbIE BUAbL. PasmelleHne n obenyxusa-
Hue

FOCT P 51301-99 lMpoaykTel NuLLEBLIE U NPOAOBONBCTBEHHOE Chipbe. MHBEPCUOHHO-
BONbTaMMNEPOMETPUYECKNE METOAbI ONPEAENEHUs] COAEPXKaAHUS TOKCUY-
HbIX 31EMEHTOB (KaaMWUsi, CBUHLA, MEAUN U LMHKa)

FOCT P NCO 5725-1-2002 To4HOCTb (NPaBUMbHOCTb U MPELU3MOHHOCTb) METOLOB U
pesynbTaToB uaMeperuin. Yacte 1. OCHOBHbIE MOMNOXEHUSI U onpeaerne-
HKA

FOCT P UCO 5725-6-2002 TouHOCTb (NpaBUNbLHOCTE M MPELU3MOHHOCTL) METOAO0B U
pesyneTaToB naMepeHun. Yactb 6. Icnonb3oBaHne 3Ha4YeHUA TOUYHOCTH
Ha npakTuke

3 CYLYHOCTb METOLNKW BbINOMTHEHUST U3MEPEHUNA
N OCOBEHHOCTH rIPOBOINOANOTOBKH

3.1 CywHoCTb METOAMKN 3aKkiioyaeTcs B WU3MEPEHWM  MAacCOBbIX  KOHLEHTpauui
MbILbSKA, LUMHKA, KaaMus, CBUHLE U Mean METOAOM WHBEPCUOHHOW BOMbLTAMMNEPOMETPUN B
pacTBOpe YKCYCHOKUCTIbIX BbITSKEK U3 NPO6 aHann3mpyemMbix 0ObEKTOB.

3.2 MpeaBapuTensHan NogroToBka 06pasLoB nocyabl 1 NPod YKCYCHOKUCHbIX BbITHKEK
N3 HMX NpoBOAMTCA B cooTBeTCTBMM ¢ HI Ha faHHbIM BUA NOCcyabl UK U3genusa n no tTabnu-
ue 1.

3.3 MeTog VIB-13mepeHuin OCHOBaH Ha CrocoOHOCTM SNEMEHTOB, OCaXKAEHHbIX HA HAWNKA-
TOPHOM 3NEKTPOAE, SMNEKTPOXUMUYECKN PacTBOPATLCA NPW OnpedeneHHoM noTeHupuane, xapak-
TEPHOM AN K&KAOro 3reMeHTa. Pernctpypyemblii MakcManbHbIA aHOAHBIA TOK 3eMeHTa 3a-
BMCWT NPSIMO MPOMOPLIMOHANBHO OT KOHLEHTpaLuM ornpeaensieMoro anemexTa. Npouecc anek-



TPOOCXKAEHNA HA UHAUKATOPHOM 3MEKTPOAE MPOXOAUT NMpW 3aAaHHOM OTpULIATENBHOM MOTEH-
upane v B Te4eHUe 3aAaHHOro BpeMeHW anekTponumsa. [pouece anekTpopacTBoOpeHns aneMeH-
TOB C NOBEPXHOCTU 3NEKTPOAA U PErNCTPaLIMIO aHaNUTUYECKUX CUrHanNoB Ha BONbTamneporpam-
Me (BA KpvBOM) NPOBOAAT MPU NNHENHO MEHSOLWEMCHA NOTeHUMane npyu 3anaHHON YyBCTBU-
TenbHOCTU Npubopa.

3.4 MaccoBble KOHLEHTpaLUMK anemeHToB B Npobe onpeaensoT no meTtoay nobasok
aTrectoBaHHbIx cMecel (AC) aneMeHToB.

3.5 MNpwn oTcyTCTBUM aHaANUTUYECKOro CUrHana onpeaensemMoro snemeHTa B NojroToB-
neHHon npobe B aHanM3Mpyembli pacTBOp pekoMeHAyeTcs BHeCTU pobaBky, COOTBETCT-
sytowyto 0,1 - 0,5 AKM nnn ANB anemeHTa B npobe nocyabl N NOCyA0-XO35NCTBEHHBIX TO-
BapoB. 3HaveHusa OKM v OMNB npuseaeHsb! B Tabnuue 2 Ana pasnuyHon nocyabl U U3genui
13 pasnuyHbIX Marepuarnos.

OGwasn cxema aHanmaa NpoG METOAOM BONbTaMNEPOMETPUM MPEACTABNIEHA HA PUCYHKE 1.

MoaroToeka
npu6opa,
QMeKTPOAOB,
pacTBopoB U T.4.

MpoBepka
MoarotoBka npo6 aneKTpoxuMnuyec-
Kol sueiku

'

B nsmepenna npu
aHannse npoobl

v

Cremka Beenexune Coemka
nobasku BA kpuBoii ¢ >
AC anemeHTa nobaskoit AC

Pacuer
KOHL|EHTpaLun

BA kpuBoii
npoGebl

Pucyrok 1. OcHosHbie smaribl aHanusa npob memodom VIB

4 [MPUNMUCAHHBIE XAPAKTEPUCTUKU NOIrPELLIHOCTU U3MEPEHUA U
EE COCTABJIAOLWNX

4.1 MeToauka BbINOMHEHUS WU3MEPEHUIA MaCCOBbIX KOHLUEHTpauui LUHKa, KagMus,
CBVHLA, MeAN 1 MbllbsKa B npobax yKCYCHOKMCTBIX BbITSKEK U3 MOCYAbl U U3AEMUA METO-
nom UB obecneuvnsaeT nomnyyeHue peaynbTaToB M3MEPEHUI C MOrpeLUHOCTBIO, He MPeBbi-
LUaloLLe 3HaYeHU, NpMBeAeHHbIX B Tabnnue 3.



Tabnuua 3 — [JnanasoHbl USMEPEHUA, OTHOCUTENbHBIE 3HAYEHUs MokasaTernen Tou-
HOCTW, MPaBUIbHOCTKY, NOBTOPSEMOCTU N BOCTPOU3BOAMMOCTM METOAMUKN NPU LOBEPUTENL-
Hol BeposiTHocTn P=0,95

osa | orese [ Mot [ orese
Tenb no- P Teéns
BTOPSEMO- npows- BUINbHOCTU | TOYHO-
BOAMMOCTU | (rpaHuuel, | ctu (rpa-
Haume- cTu (cpea- (cpepHe- | B KoTOpOM
- | HexBagpaTy- peA P HLl, B
HOBaHwue ,ElmanaaoH VISJVIepﬂeMbIXBCO KBajpaTV- HaxoguTcs KOTOPbIX
onpeae- AepxaHuii, X, Mr/am HUSCKOBOT | eckoeor- | cuctema- Ha-
naemoro nnm mr/am m::g;::_ KroHeHre | Tuueckas | xopures
anemeHTa mocTv) BOCTPOM3BO- | morpeLu- rnorpeLL-
o AMMOCTW), HOCTb M€- | HOCTb Me-
a,(aJ, % - [3] % | TOAMKM), TOAMKY),
3 8c, % 8,%
LuHk ot 0,002 po 2,0 Bkntou.
Kadmud | ot 0,0001 pgo 1,0 Bknrou.
Ceurey | ot 0,0001 go 10,0 Bkntou. 14 18 16 40
Medb ot 0,001 go 2,0 Bkntou.
Mbrwubsak | ot 0,01 po 0,1 Bktou.

4.2 3HaueHunst nokasatens TOYHOCTU METOANKN UCMONb3YOT NPU:
- OLeHKe AeATenbHOCTM nabopaTtopuii Ha KaYeCTBO NPOBEAEHNSA UCTIbITAHWN;

- OLeHKe BO3MOXHOCTM WCMOMNb30BaHWs PesynbTaToB M3MEpEeHUA Mpu peanusauumn
METOLMKW BbINOMHEHNSA U3MEPEHUIA B KOHKPETHOM nabopatopui.

5 TPEBOBAHHWA BE3OIMACHOCTH, OXPAHbI OKP.V?KAIOU.{EIZ CPELbI
1NPH BbINOITHEHUN USMEPEHUN

5.1 Ycnoeus 6e3onacHozo npoeederHust pabom

5.1 Mpwn BbINONHEHUN aHaNM30B HeoBxoaMMo cobnaaTte npaeuna TeXHUKKM 6e30-
nacHoCTHn npun pa60Te C XUMUYECKUMN peakTUBaMK, CKaTbIMWU rasaMmn N 3NEKTPOTEXHUYe-
CKUMW yCTpoucTBaMm HanpshkeHnem a0 1000 B.

5.2 OnekTpobesonacHocTb Npun paboTe ¢ anekTpoyctanoskamm no MOCT 12.1.019.

5.3 AHanutuuyeckme nadopartopumn AOMKHbI ObITb OCHALLEHbI BEHTUNALMOHHBIMU CUC-
Temamn no FOCT 12.4.021.

5.4 MowmelueHne nabopaTopum AOMMKHO COOTBETCTBOBaTb TpeboBaHWsSIM MoXapHOW
BeszonacHoctn no FOCT 12.1.004. n umeTthb cpepctea noxapoTywenns no NOCT 12.4.009.

5.5 MeTtannuueckyto ptyTb (He G6onee 1,0 CM3) XPaHaT nog cnoem BoAbl B 6iokce, no-
MELLEHHOM B TONCTOCTEHHYH CKMSAHKY.

5.6 Heobxogmmo nmeTtb cpefacTea cbopa U HeuTpanisaummn pTyty (amanbrammpoBaH-
HYHO MEAHYHO NIacTUHKY, PAcTBOP XMTOPHOrO Xenesa).

5.7 OtpaboTaHHble pacTBOpbl, COAEPXKALLME COSAMHEHVA MbILLLAKA, LIMHKA, KaaMu1s,
CBVHLA 1 MeSM CNMBatoT B crieumarnbHble COOPHUKN ANA AarnbHENLEn Ae3akTuBaLmm.



5.2 TpeboeaHus K Keanugukayuu onepamopos

N3mepeHns npoBoanUT XUMUK-aHanNUTKK, BNaaeroLnin TEXHUKON BOMbTaMNepoMeTpuye-
CKOro aHanmaa 1 M3yuYMBLLMIA MHCTPYKLMIO MO SKCMyaTaumm UCronb3yeMon annapaTypbl.

6 OTBOP U XPAHEHUE NPOb

Omé6op u npedeapumenpHasi nod2omoeka obpasyos

O6pasupl 4Nns ucnbiTaHMn oToMparoT No pasmepy, PopMe, LIBETY, OTAEIKE 1 OYMLLAIOT
cornacHo HJ1 Ha gaHHbIn maTepuan nocyabl U n3genun.

3atem obpasupbl MOKOT PacTBOPOM MOIOLLEro CPEeACTBa, OnonackmBarT BuancTunnm-
poBaHHOW BOAOW. [aloT BoAe CTeub, CyLlaT U3Lenus B CyLUMINbHOM LUKady vnm ¢ nomoLLbo
duneTpoBansHoh Bymarn. locne sToro roToBST YKCYCHOKMCTbIE BbITSKKA M3 06pasLoB no-
cyabl cornacHo HJ. OcHoBHble sTanbl oT6opa 06pasuoB 1 NOArOTOBKM NPOG YKCYCHOKUCTIBIX
BbITSDKEK MpuBeaeHs! B Tabnnue 1 v B pasgene 11.1.

7 CPEACTBA U3MEPEHWUA, BCITOMOIATEJIbHOE OGOPYJOBAHUE,
NMOCY[A, PEAKTUBbI U MATEPUATIbI

MpW BLINOMHEHUN U3MEPEHWUIA U NMPOBEAEHUN KOMMYECTBEHHOIO XUMMYECKOro aHanuaa
MCMOSb3YHT Crefytolme cpeacTesa NsMepeHuii, BcnoMmorartensHoe obopyaoBaHue, nocyay,
marepuarbl U PeaKTWBbI;

7.1 Cpedcmea usmepeHuli, ecrnomo2amensHoe obopydoeaHue

7.1.1 Nonsporpad (PA-2, MY-1 unn apyron) B KOMNMEKTE C ABYXKOOPAUHATHBIM Ca-
MonmcLem 1 LndpoeeiM BonbTMeTpoM Tuna $-203 [1];

- UNn BomnbTamnepomeTpuyeckme aHanusaropbel Tvna CTA [2] B komnnekTe ¢ IBM-
COBMECTUMbIM KOMMBHOTEPOM (VIX ncnonb3oBaHne npumBeAeHO B NPUNOXEeHUAX Bwurl
HacTosiwero gokymeHta 1 B NHcTpykumm Ne1).

[onyckaeTcs ucrnonb3oBaTe Apyroe obopyposBaHue v npuBopbl, MO3BONSOLME BOC-
MPOV3BOAWTE METPOIIOMMYECKUE XapaKTEPUCTUKY, yKka3aHHbIe B AaHHON METOAWKE aHanu3aa.

7.1.2 JNEKTPOXMMMYECKasn A4erka (M LaTuurK), COAEPXKUT Crieayowme 3nemMeHTb!:
— OneKTpoabl:
— VHAVKaTOpHbIe 3aNeKTpoabl:

1) PTYTHO-NNEHOYHBIN Ha cepebpsHOM NOANOXKE C TOSNWMHON MNEHKU PTYTU
10 — 20 MkM 1 paboyein nosepxHoOCTbIO 0,2 cm? ;
2) 3onoTorpaduToBbIA HA OCHOBE rPadUTOBOrO;
— 9neKTPOA CPaBHEHUS - XNOPCEpPEOPSHbIA (XC3) B OAHO-MOJISIPHOM pacTBope XMOpUCTOro
kanus ¢ conpotmerieHuem He 6onee 3,0 kOM.

- CMeHHbIe CTakaH4MKN U3 KBapLEBOro CTeKIa BMECTUMOCTLIO 15 -25 CM3;

7.1.3 Pepyktop no NOCT 5381 ¢ maHomeTpom (250 + 1) atm. no FOCT 8625.
7.1.4 Becbl nabopartopHble aHanuTUYeckne obLLero HasHayeHust ¢ HaubonblwnM — npe-
nenom e3eewumaHnsa 200 r, 2-ro knacca TouHocTy no FIOCT 24104.

7.1.5 [osatopsbl Tvna AM-1-50 nnm AM-1-200 v AM-1-1000 ¢ 4UCKPETHOCTBLIO yCTa-
HoBkM A03 1,0 mkn unum 2,0 mkn.

7.1.6 LWnaHmm nonmatuneHoBble AN NOABOAA rasa K AYelkKe.
7.1.7 TInuTka anekTpuyeckas ¢ 3akpbiron cnvpansto no FOCT 14919 vnn apyrux Mapok.
7.1.8 MydenbHas neys Tvna NM-8 nnn MP-64-0215 no FOCT 9736;



UNK aNeKTponeys CONPOTUBIEHUS KamepHas nabopaTopHas, obecneuynearolias nog-
AepxaHue 3apaHHoro TemneparypHoro pexuma oT 150 C o 600 C ¢ norpewHocTbo
+25 C;

“nm Komrneke npoGono,qroroaKM “Temoc—(—)Kcnpecc C AvanasoHoMm pabodmx Temnepa-
Typ OT 50'C 0o 650 C ¢ norpeLHocTso + 10 C (nsrotoButens OO0 “UTM” r.Tomck).

7.1.9. Annapat ans Guguctunnsumm Boabl (cTeknsHHbI) ACO-4 no TOCT 15150
vnu [3].

7.1.10 Wunuel TUrenbHbie [4] .

7.1.11 NuHelika YepTexHas meputensHasa no FOCT 17435 .

7.1.12 UWkypka wnudosansHas TkaHeBas anviasHas [5).

7.1.13 bymara mactabHo-koopamHaTHas.

7.2 lMocyda

7.2.1 TlvneTkn MepHble na60paToprle CTEKNAHHbIE 2-T0 Knacca TOYHOCTM BMECTUMO-
cTbio 0,5; 1,0; 2,0; 5,0; 10,0 cm® no FOCT 29227.

722 Mocyna MepHas naBopaTopHas CcTeknsgHHas 2-T0 Kfacca TOYHOCTU no
rocT 1770 KonGbl HanMBHbIE BMeCTMMOCTbIO 25,0; 50,0; 100 0; 200,0; 250,0; 500,0 cm® 1
1000,0 CM umnunapel Bmectumocteto 10,0; 100,0; 500,0 om® npo6v|pKV| MEpHbIE BMECTU-
mocTbHo 10,0; 15,0 ev.

7.2.3 CrakaHuvkM 13 KBapLieBoro crekna mapku KY-1, KY-2, KYBWU u 1.5. o6vemom
15 - 25 cm® Hapy>XHOro guametpa (27 = 1) Mm ¢ TonwmHon cteHok (1,0 - 1,2) Mm.

7.2.4 Konba KH-2-250-34TXC; KH-2-250-50TXC; KH-1-250-29/32TXC no FOCT 25336.

7.2.5 COopHuKk gnsa cnvea.

7.3 Peakmuebi u mamepuasnbi

7.3.1 TocypapcTBeHHbIE CTaHAapTHbIE 06pasLpl cocTaBa pacTBOPOB MOHOB MblLLbSA-
Ka, UMHKa, KaaMus, CBMHUA, Menw, 3osioTa ¢ norpeluHocTsio He Bonee 1,0 % OTH. mpwu
P = 095 KoHLeHTpauvss anemeHTa B cTaHaapTHoM obpasue formkHa 6biTb HEe MeHee
0,1 riom>. Hanpumep:
rCO 3397-86 wnn [CO 7264-96 - pacTBop Mblwbska (+3) KOHUEHTpauun
100,0 Mr/,CI,M3 Wunu ap.;
rCO 6084-91, nnn I'CO 7227-96, unn FCO 7256-96 - pacTBOp LMHKa KOHLEHTpauun
1000 Mr/,uM unw gap.;
rCO 5222-90, nmm FCO 6690-93, nnm N'CO 7232-96 - pacTBOp KaaMUSA KOHLEHTpaLun
1000 Mr/,qM unn ap.;
FCO 7252-96, nnn FCO 6077-91, nnn FCO 7233-96 - pacTBOp CBMHLA KOHLIEHTpauum
1000 MF/JJ,M unwn ap.;
CO 6073-91, nnn I'CO 7226-96, unn NCO 7255-96 - pacTBop Meaun KoHLeHTpaumm
1000 Mr/n,M wnu ap.;
FCO 3398-900M - pacTeop 3on0Ta (+3) KoHueHTpaummn 100,0 mr/am°.

7.3.2 AHrMapua MbiwbskoBucTbIv no FTOCT 1973.

7.3.3 LnHk cepHokucnbln cemn-BogHbii no FTOCT 4174.
7.3.4 Kagmuit cepHokucribiv 8/3-BogHbi no FTOCT 4456.
7.3.5 CeuHeL asoTHokucnbii no FTOCT 4236.

7.3.6 Megp (+2) cepHokucnas nsTv-sogHas no FOCT 4165.



7.3.7 PtyTb MeTannuyeckas no FOCT 4858.

7.3.8 JlepaHas ykcycHas kucnota no FOCT 61 x. u.

7.3.9 Kucnota cepHas koHueHTpuposarHas no FOCT 14262 oc.u. unm no FOCT 4204 x.u.
7.3.10 Kucnota consiHas koHugHTpupoBaHHas no MOCT 14261 oc.u. umm no FOCT 3118 x.u.
7.3.11 Kvcnota asoTHas koHUeHTpuposaHHas no MOCT 11125 oc. u. unm no FOCT 4461 x.u.
7.3.12 Hatpus rmppookuce (ctangapT-tutp) [6] wnm no FOCT 4228.

7.3.13 Kanun xnopvcTbi [7].

7.3.14 Hatpwn geyyrnekvcneii no FOCT 2156.

7.3.15 TpunoH B (aByHaTpmeBas cofb STUNEHANAMUHTETPAYKCYCHOW KMCNOThI) [8] nnu
FOCT 10652 x. u.

7.3.16 Boga BuauctunnuposanHas [9] nnu QUCTUNNNPOBaHHaS NO FOCT 6709, nepe-
rHaHHasi B MPUCYTCTBUM CEPHON KUCMOThI (0 5cM° KOHLIEHTPUPOBAHHOM CEPHOM KUCTOTbI U
3,0 cM® 3%-Horo pacteopa KMnOy, Ha 1,0 AM® Boab!).

7.3.17 A30T rasoobpasHbii no FTOCT 9293 oc.4. Unun Apyror MHEPTHbIN ra3 C MaccoBOWM
nonen kmenopoaa He 6onee 0,03%.

7.3.18 bymara nHgukaTtopHasi yHmeepcaneHas [10] nnn MHO-50-975-84.
7.3.19 PunbTpel 6e3305bHbIE N06oA Mapku [11].

Bce peakTtuBbl gomkHbl ObiTb kBanudukaymm OC.Y. unn X Y. Peaktmebl no 7.3.2 -
7.3.6 NPUMEHSIIOT NPU OTCYTCTBMM CTaHAAPTHbLIX 06pasLoB.

8 YCNnoBU s BbINOJTHEHNS AHAJIN3A
8.1 lNpw BbINONHEHNM aHanM30B cOBNAA0T CNeayroWmMe BHELLHWE YCNOBUS:
M3amepeHuns npoBoasT B HOpMasibHbIX NaGopaTopHbIX YCIOBMSIX:
« TemnepaTypa OKpyXatoLLero Bosayxa (25 +10) °C;

« ATmocdepHoe faBneHue (97 £ 10) kMa;
« OTHocHTEenbHas BNaXHOCTb (65 + 15) %,;

« YacToTa nepemMeHHOro Toka (50£5) Iy,

« HanpsixeHne B cetn (220 £ 10) B.

8.2 KoHKkpeTHble ycrnoBusi perucTpaLum aHanmuTUYecKUX CUrHanos onpefensieMbixX
3N1EeMEHTOB NpuBeaeHsl B pasaenax 9,10 HacTosLLen MeTOANKN.

9 110QroTOBKA K BbIO/IHEHNIO USMEPEHUNA

9.1 [Modzomoeka npubopoe k pabome

MoAroToBKY 1 NPOBEPKY Nonsiporpada UM BoribTaMNepPoOMETPUYECKOr0 aHanusaTopa
(CTA, TA-1 1 ap.), camonuncua u udpoBOro BONMLTMETPA UNU KOMMNLIOTEPA MPOU3BOASAT B
COOTBETCTBMWN C MHCTPYKLUMEN MO SKCMyaTaumMn N TEXHUYECKOMY OMNMCaHWI0 COOTBETCTBYHO-
wero npmbopa.
9.1.1 YcraHaBnvBaloT cnegyowmin peskum pabotsl npubopa :
— [BYX-3MNEKTPOLHYH CUCTEMY N3MEPEHWI;
— MOCTOSIHHOTOKOBBIN PEXUM pErMCcTpaLum BoNbTamneporpamm,



AnemeHmsbl
Pexwum pabotsl npubopa Zn. Cd_Pb, Cu s
- NONAPU3YLOLLEE HanpsbKeHne ANs 3NeKTpo- MUHyC 1,4 MuHyc 1,0
Hakonnexus, B
- NOTeHUMan Hayana permcrpagum BonbTam- MuHyC 1,2 MuHyc 0,6
nepHow kpvsow, B
- KOHEYHOE HanpskeHue pasBepTku, B: 0,05 0,6
- NOTeHUMan O4YUCTKU (PaCTBOPEHMS) Sriek- 0,05 0,6
Tpoaa, B:
- BPEMS OUUCTKN, C: 20 -30 20-30
- CKOPOCTb JIMHEMHOIO M3MEHEHMSA NOTEHLMa- 40 - 50 30-40
na, mB/c:
- YyBCTBUTENBHOCTL Npubopa npu (1-10)10°
permcTpauum BonbTamneporpammbl (A/Mm): (B 3aBMCUMOCTH OT COAEPKAHUA IMEMEHTOB B aHa-
nu3upyemori npo6e)
- BpeMs dreKTponuaa, ¢ 60 - 300
(B 3aBUCMMOCTHU OT AunanasoHa onpeaensaemblX KOH-
LIeHTpaumnin)

9.1.2 lpoeepky paboTbl Nnpubopa NPOBOAAT COrMacHO MHCTPYKLUUK K Npubopy.

9.2 [Todzomoeka u npoeepka s1abopamopHol nocydb!

9.2.1 HoByto nabopaTopHyto CTEKNSIHHYIO MOCYAY, CMEHHbIE HAKOHEYHWUKM [03aTOPOB,
NMUNETKM MPOMbBIBAOT pacTBopom nuTbeBon cogbl (NaHCO3), 3atem as3oTHOM KUCMOTOW U
MHOrOKpPaTHO BUANCTUNNNPOBaHHOW BOAON. 3aTeM, B kaxabln cTakaH4mk gobasnstor no 0,1
-02cm® KOHLIEHTPMPOBaHHOW CEPHOM KUCMOTbI, CTAKAHYMKN MOMELLAIOT Ha 3NIEKTPONUTKY
Unm komnnekc npoboroaroToekn « TeMoC-akcnpecc» (MPU OTKPLITON KpbILKE) Npu TeMnepa-
Type 300 °C - 350 °C. lNocne nonHoro npekpalleHnsa BeiaeNeHNa Napoe CEPHON KUCNOTLI CO
CTEHOK CTakaHyuka, WX mpokanueatoT npu Temnepatype 500 °C — 600 °C B TeueHumn 10 —
15 MWMH B MydenbHOM neun unm komnnekce npobonoarotoekn « Temoc-akcnpeccy» (Npu 3a-
KPbITOW Kpbilwke). Mocne nposeaeHns aHanuaa KBapLUEeBble CTakaH4MKN NPOMbIBAKOT NUTbe-
BOW COAOW W npokanueatoT B Mydene npu Temnepatype 250°C — 300 C B TeueHve 30 —
60 MWH. YMCTble KBapLEBble CTaKaHYMKN XPaHSAT B 3aKPbITOM KOHTEMHEpe (3KCukaTope w
T.4.).

9.2.2 TpoBepKy CTakaHYMKOB ANS aHanMaa Ha YMCTOTY MPOBOASAT MyTEM perucrpaumm
BonbTamneporpamm ¢oHoeoro anektporuta no 11.3.1. OnTumaneHsIMM SBNSIOTCA Takue
Ka4ecTBa peakTMBOB M YMCTOTa MOCYAbl, KOrAa MonyyaroTCs aHanMTUYeCKue CurHanmel ane-
MEHTOB B pacTBope hOHOBOro 3MEKTPONMTa, paBHble Unn Bnmakue K Hynto (MeHee 5 MM Npu
YyBCTBUTENLHOCTU Npubopa 5.10° A/mm (0,025 MKA, 25 HA) Npy MakcUMarnsHOM BPEMEHU
HaKOMIeHWs, NCNOMb3YEMOM MPY U3MEPEHUN).

9.3 [lMpuzomoeneHue u nposepka pabombl UHOUKaAMOPHO20 3nekmpooda
u anekmpoda cpaeHeHus

9.3.1 lMoaroToBka UHAWKATOPHOro 3o50TorpaduToBoro anekrpoaa (3ra)

33 npeacraenset cobol rpadUTOBLIN TOPLIEBON 3NEKTPOS C HAHECEHHOW Ha Hero
nneHkon sonota. MpadutoBbin Topueson anekTpos (M) narotTaBnmBaloT U3 NPOMNUTAHHOrO
pasfnMyHbIMU BeLLecTBaMu rpadUToBOro CTEPXKHS C ANamMeTpoM paboyen NoBepxHOCTN 3 MM
(noctaenseTcs NoTpedbuTento B roTOBOM BUAE).



9.3.1.1 [Ons nony4deHus 3O pabouyto NoBEPXHOCTL rPadUTOBOrO anekTpoaa, npea-
BapuUTensHo OTLUNMAOBaHHYHO Ha LUKypKe no 7.1.12 n Ha duneTpe, 0663>KVIpVIBarOT 3NEeKTPOo-
XUMUYECKOM OHI/ICTKOVI [Ons atoro CTaKaHuuK (BroKC) C pacTBOPOM CEPHOM KUCIOTbI KOHLEH-
Tpauum 0,1 mornb/am> (OKOJ‘IO 10,0 cm ) NMOMELLAIOT B 3MEKTPONIUTUYECKYHO SIUENKY, OMyCKaroT
B pacTBOP MHAWKaTOPHbLIN SMEKTPOS, N SNEKTPOL CPaBHEHWUS W MOAKMIOYAOT UX K COOTBETCT-
BYHOLMM Kriemmam npubopa. BkntoyaroT nogady MHEPTHOro rasa W NpOMyCcKakoT ero Yepes
pactBop B TeuyeHue 60 c. 3atem npoBogAT katofHyto (Mpu mMuHyc 1,0 B) n aHogHyro
(npv 1,2 B) nonsipusaumio anekTpoga nonepemeHHo yepes 1— 2 ¢ B TedeHue 60 — 300 c.

9.3.1.2 [na HaHeceHWs NNeHKW 30M0Ta Ha rpaduToBbLIA 3MEKTPOL NPOBOAAT cre-
Aylowme onepaupmn: crakaHumk (6roKc) ¢ pacTBopoMm cepHom KVCTIOTb! 38MEHSIOT CTakaH4y-
kom (Brokcom) ¢ pacTBopom xnopuga sonota (okono 10,0 cm ) KoHueHTpauun 100,0 mr/am°.
BkntouatoT ras u nponyckaroT ero yepes pactsop B TedeHme 60 ¢. 3aTeM NpoBOAAT AMeKTpo-
HakonneHusa 3onoTta npu noteHumane muHyc 0,5 B B TeueHne 300 c (mpy nepemelunsBaHmn
pacTBopa NOTOKOM rasa). brokc ¢ pacTBopom xnopuga 3onota youparoT, 3NeKTpos, BbITaCKu-
BatoT. lMpombiBatoT paboyyto MOBEPXHOCTb 3MeKTpoaa OuMAUCTUNNMPOBAHHOM Bofon. Ha
TOpLie aneKkTpoAa JoImkHa ObITk BUAHA XenTas NneHka 3onoTa.

9.3.1.3 Mocne npoeeaeHua aHanmaos 33 xpaHAT B cyxom Buae. Mepen paboton (B
nocneayrowme gH1) pabouyto MOBEPXHOCTb 3M1EKTPoAa He LUNMNMYIOT, a ONoNackuBaroT ToNb-
KO BMANCTMNNMPOBaHHOM BOAOW W NMPOBOAST KATOAHYHO M @HOAHYI MONsSipUsaumio, Kak yka-
3aHo B 9.3.1.1.

9.3.2 lMoaroToBKa MHAMKATOPHOrO PTYTHO-TNIEHOYHOMO 3neKTpoaa

NHAMKaTOPHBIN PTYTHO-MNEHOYHBIA SNEKTPOA NPeAcTaBnaeT cobon hToponnacToBbIN
CTEpPXEHb C 3anpeccoBaHHOM cepebpsaHOn npoaonoxom anameTtpom 0,8 MM ANUHON 5 - 7 MM,
nnowaab NoBepxHOCTWU cocTaensaeT okono 0,2 om? (noctaengetca norpeGMTemo B rOTOBOM
Buae). [ns noaroToBkM anektTpoga k pabote HeoOX0AMMO HAaHECTU Ha NMOBEPXHOCTL cepeb-
pa nneHky pTyTy TonwuHon 8 - 10 Mkm. lMokpbiTME PTYTLIO NPOU3BOAAT MYTEM OMyCKaHWA
paboyen 4Yactn anekTpoaa (cepebpsiHOA MNPOBOMIOKU) B METanfMYeckyto pTyTs Ha 2 — 3 ¢,
3aTeM pTyTb pacTuparoT punbLTpoBanbHo Gymaron Ans paBHOMEPHOro pacrnpeneneHns no
noeepxHocTh cepebpa. B Tom crniyuyae, ecnm Ha KoHUe cepebpsaHon Nposonokn ""ceucaeT"
N30LITOYHOE KONMUYECTBO PTYTU B BUAE Kanmu, ee HeobxoamMmo yaanuTb CTPAXMBaHMEM B
GoKC C PTYTBIO. DNEKTPoA NPOMLIBAIOT BugucTunnuposaHHon sogow. Mpoueaypy amansra-
MupoBaHus paboueit NOBEPXHOCTU INEKTPoAa NOBTOPSIOT MPU NOABNEHNW HE3aaMarbramu-
POBaHHbIX Y4YacTKOB Ha MOBEPXHOCTU arnekTpoga. lNpu obpasoBaHuM ceporo HaneTa Ha no-
BEPXHOCTU, SNEKTPOA NPOTMPat0T (UNbLTPOBanbHOM Oymaron.

9.3.3 lMogroToBka k paboTe anekTpoaa cpaBHEHWA

OnekTpoa CpaBHEHWS MpU NEPBOM 3aMOSNHEHUN 3aMOSHAT OAHOMONAPHBIM  pac-
TBOPOM XJiopuja Kanusi, 3aKpblBatoT NPOGKON OTBEPCTUE U BbIASPXKUBAIKOT HE MeHee 48 4
AR YCTAHOBMEHNS PABHOBECHOTO 3HA4YEHNA_ NoTeHyyana. XpaHaT anekTpoabl B pacteope
xnopuaa kanua koHueHtpauum 1,0 monb/am>.

9.4 [IpuzomoeneHue pacmeopoe

9.4.1 OCHOBHbIMW pacTBOpaMM MbIlbSKa, LMHKA, KaAMUA, CBUHLA U MEAN SBMSAITCS
rocyaapcTBeHHble cTaHgapTHble obpasupl (FCO) cocTaBa pacTBopoB MOHOB MbILIJbFIKaé LMH-
Ka, KagMus, CBUHLIA N MeAn C aTTeCTOBaHHLIM 3Ha4YEeHUEM KOHL[eHTpaLg 1 100,0 mr/am™. IMpu
Hanmumm FCO ¢ co,qepmaHmeM onpeaensiemMbix arnemeHTo 1000 mMr/gM~ OCHOBHOW pacTBop ¢
coaepxanviem 100,0 Mr/am° roTOBAT NyTem pasbaBneHus cooTeeTcTRytowero FCO no MHCT-
pyKumn.

9.4.2 MNpwm otcytctBum NCO pacTBOPOB MOHOB OnpeaensaeMbIX 3NIEMEHTOB MNpU NpoBe-
JAEHUM CEPUMHBIX aHanmn3oB NPOO OCHOBHbIE PacTBOPbI OMNPEAENAEMbIX SIIEMEHTOB rOTOBAT
M3 BeLeCcTB, OTBevalowmx TpeboBaHWAM, NPeAbABNSAEMbIM K WCXOLHOMY BELLECTBY
(FTOCT 4212). MNMpuroToeBrneHne pacTBOPOB NPOBOASAT cornacHo Ttabnuue 4. HaBecky ucxog-
Horo BewectBa 6epyT ¢ TouHocTbio Ao 0,0002 r; Bogy - GUMANCTUNNVMPOBaHHY!IO.



Tabnwuya 4 - MNpuroToBneHMe NCXoHbIX pacTBopoB anemeHToB no FOCT 4212

MoH MpumeHsieMble ConepmgHme
sneverTa WCXOBHbIE Be- MpPUroToBREHME OCHOBHOTO PacTeopa B 1,0AM" vona,
Lecrea Sf1eMeHTa, Mr
0,1320 r pactBopsitoT B 15,0 cm® pacTsopa
TMAPOKCMAA HaTPUsi KOHLEHTpaLmm
Mblubsik (3+) |As;05 2,0 MOJ'IVI::/,D,M , HEUTPanmaytoT pacTBopoM 100,0 + 0,2
COMSIHOM KMCHOTbI KOHLIEHTpaLmMn
2,0 MOJ'II:/,D,Ma n gosogsAT o6bem pacteopa
8010 ,D,Ma
4,398 r pacTBOPSIIOT B BOAE, COAEPKA-
Len 0,5 cM* KOHLIEHTPUPOBAHHOM cep-
LimHk (2+) ZnSOx 7H20 | HoW KCNOTbI, M OBOAAT 06BEeM pac- 1000£3
TBOpa GUANCTUNNMPOBAHHOM BOAOW 40
1,0 om
3,929 r pacTBOPSIOT B BOAE, COAEpXa-
Leit 1,0 cM KOHLIEHTPVPOBAHHOIA Cep-
Megap (2+) |CuSO4.5H.0 |Hol KUCHOTbI, U LOBOAAT 06LEM pac- 1000 + 3
TBOpPa BUANCTUNNIMPOBaHHOM BOAOMW A0
1,0 ,D,M3
2,2810 r pacTBOpPSAIOT B BOAE, coaep-
5 CdSO, - xawewn 0,5 cm® KOHLIEHTPVPOBaHHOWM
Kagmuin (2+) 8/3 HO CepHOW KUCTOTbI, U JOBOAAT O6LEM 1000 +3
2 pacteopa 6MancTUNNMpPoBaHHON BOLON
0o 1,0 am
Pb(NO3), 1,6000 r pacTBOpAIOT B BOAe, coaep-
BbICylLMBalOT Aol xailen 1,0 cm® KOHLUEHTPUpOBaHHON
CauHey, (2+) | nocrosiHHOM a30THOW KUCMOTBI, N A0BOAAT 06bEM 1000 £ 3
Macchl npu pacTBopa 61UaNCTUNNNPOBaHHON BOAOK
100 DC no 170 am

9.4.3 OcHoBHble pacTBopbl ONPeAensSeMbIX 3NEeMEHTOB KoHueHTpauum 100,0 mriam®
rOTOBST COOTBETCTBYIOLLUM pa3baBrneHMeM UCXOAHBLIX pacTBOPOB B MEPHbIX konbax ¢ Ao-
6aBneHneM COOTBETCTBYIOLEN KUCMOTLI U AoBeaeHneM obbema Ao MeTkm Guanctunnupo-
BaHHOWM BOAOW cornacHo Tabnuue 5.

Tabnwuya 5 - MNpUrotoBneHne OCHOBHbIX PacTBOPOB KOHUeHTpaummn 100,0 mr/om®

KoHueHTpa-
KoruerTpauua OTGMZ 06}’6“4 uMﬂunpmfo- Konu4ectso kucnotbl Ans
SnemeHT CXOAHOTO paﬁeMbIVI MepHO1 TOBNEHHOro nogkucneHuna
pa;:ch;%a ’ ° c::fsM’ nogn%b" pacraopza, pacTBopoB
Mmr/am
Zn 1000,0 5,00 50,0 100,0 0,05 cM® koHL,. HoSOy
Cu 1000,0 5,00 50,0 100,0 1,0 cM® koHL, H2S0,
Cd 1000,0 5,00 50,0 100,0 0,05 cm’ koHL,. H2S04
Pb 1000,0 5,00 50,0 100,0 0,05 cM” neperHaHHoM
HNO3




9.4.4 AtTectoBaHHble cmecm cepumn AC-1, AC-2 c coaepXaHNem MOHOB KaxKaoro ane-
meHTa o 10,0; 5,0; 1,0 mr/am® rotossiT COOTBETCTBYHOLMM pasbaBneHMemM UCXOAHbIX pac-
TBOPOB B MEPHbIX Kon6ax BuaNCTUNNMPOBAHHON BOAOW, COrNacHo Tabnuubl 6 Ansa Kaxaoro
3MNeMeHTa OTAENBLHO.

Mpy NOBTOPHOM MPUIOTOBIIEHW PACTBOPbLI CAMBAIOT B cneymarnbHbii COOPHUK, KOnobl
He MPOMLIBAOT BOAOW, a 3anOJHSOT CBEXENPUrOTOBIIEHHLIM PAcTBOPOM TOW € KOHLIeH-
Tpaumw.

Ta6bnuya 6 - lNpurotoeneHve attectoBaHHbIX cMecer (AC) unHka, kKagMus, CBUHLA, Me-
AN U MbllbsKa

KoHueHTpaums | o6bem mepHoi KoHueHTpaumwsa | Kop nonyueH-
ucxogHoro pacteo- | OTOMpaembIii nocyas! npuroToeneHHo- |  Horo (AC)
pa ans npurotos- | 06bem, M’ 3 ro pacteopa AC, | pacteopa
nerust AC, mriam® c™ mr/am> anemeHTa
100,0 2,50 25,0 10,00 AC-1
100,0 1,25 25,0 5,00 AC-2
10,0 2,50 25,0 1,00 AC-3

AC-1, AC-2 - ycTon4mesbl B TedeHue 60 gHen;
AC-3 - B TeyeHne 14 gHen.

9.4.5 PaBousmM pacTBopoM xropuaa 30710Ta AnA NPUroTOBNEHNS 3r3 aensetca NCO
pacTtsopa 30n0Ta ¢ KoHueHTpauven 100,0 Mr/,qM PekomeHpyeTcs pabounii pacteop 3onota
XpaHWTb B BlOKCax C NPUTEPTBIMU KPbILLKaMU AN UCMONb30BaHWA MX B Ka4ecTBe 3MeKTpo-
XUMUYECKNX siveek npu popmmpoBanHmm 313,

9.4.6 Paboumn pacTBOp CEPHON KMCNOTLI KOHLUEHTpauum npumepHo 0,1 morb/am® ans
3MEKTPOXMMUNYECKON O4NCTKM [T roToBAT nyTem paaGaBneHMH KOHLIEHTPMPOBaHHOW CEPHOWN
kuenoTel. [ns atoro B kondy BMeCTI/IMOCTbI-O 100,0 em®, HamnomnoBMHY 3amnoriHEHHYIO 6uan-
CTUNNMPOBaHHOI BoZOM, BHOCST 0,5 cm® KOHLIEHTPVPOBAHHOW CEPHOW KNCNOThI, NepeMeLIn-
BaIOT U AOBOAAT 06bEM A0 METKU BUANCTUNNMPOBAHHOW BOAOW.

9.4.7 PacTBop HaTpus rMAPOOKIACH KOHLIEHTPaLMM 2,0 Morb/am>

Hasecky (8,0 £ 0,1)r HaTpus MAPOOKMCK MoMeLwaroT B konby BMECTMMOCTHIO
100,0 cnv|3, pacTBOPAT B HEBOMBbLUOM KONMMYecTBe OUAUCTUNNUPOBAHHOW BOAbI U LOBOAAT
L0 METKM BUANCTUNIMPOBaHHOM BOAbI.

9.4.8 Pabounin pactBop 4%-HOM YKCYCHOW KMCMNOTbI (M0 06beMy)

Pabouwnin pacteop 4%-HOWM YKCYCHOW KUCNOTLI rOTOBAT paaGaBneHmeM negsHowm chyc-
HOW KncnoThl. [ns aToro B konby unm MeprII/I uunmHap Ha 1000,0 cm® BHOCST 40,0 cm® ne-
LSIHOM yKcycHol kucnoTsl ( d=1,05 riem® ) U BOBOLSIT 4O METKN 6I/I,D,I/ICTVIJ'IJ'IVIpOBaHHOI/I BOJOWN.

9.4.9 PabBounn pacteop 0,5 %-HOWM YKCYyCHOW KACMNOTbI

Pabounn pacteop 0,5 %-HOW YKCYCHOW KUCMOTbI rOTOBSAT pa3baBneHneM neasaHou yk-
CYCHOW KWUCMOTbI. ,D,nﬂ aToro B konby Ha 1000,0 cm® BHoOCSIT 5,0 om® NeAAHON YKCYCHOW Ku-
cnotbl ( d=1,05 rfem® ) N [OBOAST 4O METKU 6I/I,£|,VICTVIJ'IJ'II/IpOBaHHOI/I BOJON.

[na nenbiTaHniA MCNONb3YHT CBEXEMNPUrOTOBMEHHBIM PAcTBOP, KOTOPLIA XpaHAT He 60-
nee 24 u.



9.4.10 Pabounii pacteop TpunoHa b ¢ koHueHTpauven 0,1 MOMb/AM FOTOBST OZHUM
13 cnepyrowmx cnocoboe

a) MNepeHocaT cogepxmnmoe ¢wu<caHana 0,1 MOJ'Ib-3KBMBa.I'IeHT (maccon 18,6 r) B Mep-
Hyto konby BmectumocTsio 500,0 cm®, goBaenstot 250,0 - 300,0 oM Tennomn BrancTMNNNPo-
BaHHOW BOJbI, MOCIEe pacTBOPEHUS oxna>o<p,ar0'r M AOBOAAT A0 METKU BUANCTUNIIMPOBaHHOW
BOJON;

0) Haeecky (9,30 + 0,01) r TpunoHa b nomewatoT B Konby BMecTumocTbio 250,0 CM3,
PaCcTBOPSAIOT B TEMMON SUANCTUNNPOBAHHOW BOAE, OXNaXAatoT U AoBOAAT 06beM konbbl A0
METKM OUANCTUNNMPOBAHHON BOLON.

9.4.11 Pabounir pacTBop CONSHOW KUCNOTBI KOHUEHTpauun 2,0 Monb/p,M

Pabouunin pacTBOp CONSHOW KUCNOTbI KOHUEHTpauun 2,0 Monb/p,M roToBAT paa6aBne-
H1em KOHLl,eHTpVIpOBaHHOVI consiHoW KucnoTel. Ans atoro B konby Ha 100,0 cM® BHECTU
18,5 CM> KOHLIEHTPUPOBAHHOM COMSIHOM KUCMOThI U AOBECTU 10 METKN GUAMCTUNNINPOBaHHOM
BOZOMN.

9.4.12 PactBop xnopuga kanus koHueHtpauum 1,0 Monb/,uM3

Haeecky (7,46 + 0,01) r xnopuaa kanusi nomeLyatot B konby o6vemom 100,0 oM, pac-
TBOPSIOT B HEGOMbLLOM KonmyecTee BUANCTUNNMPOBaAHHOW BOAbI U AOBOAAT 06beM A0 MeT-
K BMAMCTMNAMPOBaHHON BOAOW.

9.4.13 A3OTHXPO kncnoty (Mapkmn X.4) pekomeHgyetcs neperoHsaTts. MeperHaHHasn npu
Temnepatype 120 °C asoTHaa «kucrnota JorpkHa OblTb  KOHUEHTpaUMM He MeHee
9,0 MOJ‘Ib/,CI,M3

10 OTBOP U MNPEABAPUTEJIbHAS NMOAINOTOBKA OBPA3LOB

O6pa3supl 4N UCnbiTaHW OTOUPAaIT NO pasMmepy, HGopMe, LBETY, OTAENKE U OYULLAIOT
cornacHo HAl Ha aaHHbIM MaTepyan nocyasl N U3genun.

3aTtemM obpasLpl MOKOT pacTBOPOM MOHOLLEr0 CPeACTBa, ononackmealoT Guguctunnu-
poBaHHOW BozoW. [laloT BoAe CTeub, Cyluat U3AENUs B CYLUMIBHOM LUKady Unn C NOMOLLHO
dunbTpoBansHon Bymaru. Mocne aToro roToBAT YKCYCHOKMCHbIE BbITSIKKU M3 0BpasLoB no-
cyabl cornacHo HI. OcHoBHble sTanbl oT6opa 06pa3LoB U NOAroTOBKM NPOO YKCYCHOKMCHBIX
BbITSPKEK NpvBeAeHbl B Tabnuue 1 n B pasgene 11.1.

11 NPOBE/JEHNE NB W3MEPEHM IPY AHATIN3A POB BbITSDKEK U3
OBPA3L{OB 10CY/bl Y U3LE/NA HA COLEPXAHUE MbILLIbSIKA,
LIMHKA, KAJMUST, CBUHLIA ¥ MEOU

11.1 [Tod2omoeka nNpob enimsiKeK u3 cmekna, cmekIoKkepamu4ecKkoll U Kepamu-
yeckoli nocyobl

Mpo6bl BbITSHKEK M3 MOCYAbI U U3AENUIA NPOBOAST B cooTBeTcTBUM ¢ HA v no Tabnu-
ue 1 HacTosLLEN METOAMKM.

Ans v3genun M3 nonucTMpona M MonuUMEpoB cTupona npeanaraemble B MYK mo-
JAenbHble pacTBOPbl 3aMeHeHbl 4 %-HbIM (Mo 06bemy) pacTBOPOM YKCYCHOW KUCHOTbI, KOTO-
pbIA ABnseTca Hambonee cunbHbIM akcTpareHToM ans Cd, Pb, As, Zn v Cu. Ecnu npu npo-
BeASHMM aHanu3a BbITspkek ByneT nonyyeH pesyneTar, pasHell uin Gonee 0,6 KM ane-
MEHTa, TO aHanuna nosTopAT cTporo no MYK 2.3.3052-96.



11.2 lMpoeedeHue UB-usmepeHuii NPo6 ebimsixeK Ha codep)xaHue MblWbSKa
11.2.1 AnNVKBOTY YKCYCHOKUCIOW BbITSXKKW U3 0OpasLoB nocyfbl Unv usgenuii obve-

Mom 2,00 cm®, MOArOTOBNEHHY) M0 pasaeny 10, BHOCAT C NOMOLLBIO NUMNETKN B KBapqubM
cTakaHuuk, fobaensiot 0,02 cm® rmapokcuaa HaTpus koHueHTpauum 2,0 mon/am® (ans 003-
AaHna B cTakaHumke pH 4 - 5), pobasnsor 2,0 cm TpI/IJ'IOHa B koHueHTpauum 0,1 monb/am®
1 noeogAaT o6bem pacTeopa B ctakaHumke fo 10,0 om® OMANCTUNNNPOBAHHOW BOAOW.

OnTuManbHLIMK YCNOBUSIMU ANS MOSYYEHUS aHanmMTUYeCcKoro curHana Mbillbsaka Me-
T0A0M UB siBnsitoTcA: 3onoTorpaduToBbIA 3NekTpoa, POHOBOMW 3MEeKTPOnuT - TpunoH b n na-
paMeTpbl 3NeKTponuaa, ykasaHHble B pasgene 9.1.1 HacTosALero oKkyMeHTa Ha METOANKY.

Mpw npoBeaeHWN aHanM3oB NPO6 YKCYCHOKUCIILIX BLITSDKEK NOCYAbl HA onpeaeneHue
MaCCOBOW KOHLEHTPaLMK Mbilbsika MeTogoM VB HeobxoamMmo BbINONHATL Crneaytowme one-
pauuv (Ha npumepe cepuliHbix nonspozpagos I1Y-1, PA-2 u dp.):

11.2.2 [Ipoeepka cmakaH4ukoe, ¢hoHO8020 3niekmponuma u 3nekmpoda Ha
qucmomy

11.2.2.1 B NpuroToBneHHbIN Nno 9.2 KeapueBbIA CTakaHYMK BMECTUMOCTBIO 15 - 25 CM
€ nomMoLbro nnneTkm BHocat 1,0 -2,0 om® pacTteopa TpunoHa b KOquHTpaLMM 0,1 monb/am®
(pH 4,5), nobaensiot 6M,qm0TmnnMpOBaHHom Boabl A0 10,0 oM. CTakaHuuK C nony4eHHbLIM
(POHOBBLIM 3MEKTPONUTOM MOMELLAIOT B 3NEKTPOXUMUYECKYIO SYelky. POHOBbLIM anexTponu-
TOM ABMAAETCA MNONYyYUBLLMICS pacTBOp TpUnoHa b KOHLIEHTPaLm 0,02 - 0,1 monb/am>.

11.2.2.2 OnyckaoT B pacTBOp WHAWKATOPHBLIA 3NEKTPOA U 3NEKTPOoS CPaBHEHWUA W
MOAKIKOHAIOT X K COOTBETCTBYIOLLIMM knemmam npubopa.

11.2.2.3 YcTaHaBnuBaroT YyBCTBUTENBHOCTE Npnbopa, paBHyto 1° 10 A/mm.

11.2.2.4 BkntoyaroT ras M NponyckatT ero Yepes UCMbITYEMbIN PacTBOp B TeYEHWe
60 c.

11.2.2.5 [ns OUEHKM NOMOXKEeHWUA OCTATOYHOrO TOKa HA BONMbTAMMEPHOW KPUBOW OT-
KMoYaloT ras M CHMMaloT BoMbTamneporpaMmy 6e3 3nekTpoHakonneHns B AnanasoHe no-
TeHumanos ot MuHyc 0,60 B go 0,60 B.

11.2.2.6 [MpoBOAAT NPOLECC 3rEKTPOHAKOMMNEHNS N3 (hOHOBOMO 3MNEKTPONUTa npu no-
TeHumane muHyc 1,0 B B TeueHne 300 ¢ npu nepemMeLllnBaHn pacTsopa MHEPTHLIM rasom,
BMOPUPYHOLLUM U BPaLLIAKOLLMMCS 3M1IEKTPOAOM, Ui MarHUTHOM MELLAnKkow.

11.2.2.7 T10 OKOHYaHWUM 3NEKTPOHAKOMNNEHWUS OTKIYaloT ra3 u nepemMeLlnsaHmne pac-
TBOpa 1 Yepes 5 C HauMHaKT perncTpauuio BonsTamneporpamMmmel B AnanasoHe noTeHuma-
nos ot muHyc 0,60 B go 0,60 B.

11.2.2.8 OctanasnumeatoT noteHuman npu 0,60 B 1 npoBogAaT AopacTBOpeHueE npu-
Mecel C NOBEPXHOCTU 3MIEKTPOAA NpY NepemeLlmBaHnmn pacteopa B TedeHne 20 c.

11.2.2.9 Onepaummno 11.2.2.5-11.2.2.7 NoBTOPSAIOT ABa - TPW pasa.

11.2.2.10 Mpun Hannymm Ha BonbTaMmneporpaMmMe (Mo CPaBHEHWMIO C OCTATOYHbIM TO-
KOM) MMKOB - aHanUTUYECKNX CUrHanoB Mbllbska B obnactu noteHumanos ot 0,05 B go 0,10
B BbicoTol 6onee 2 MM pacTBOp 13 CTakaHuMKa BbINMWBAIOT U CTaKaHYVK NPOMbIBaOT Mo 9.2.

Mpw 6onblIOM HaKoOHe OCTATOYHOrO TOKa Ha BOSIbTaMMEpPOrpaMMe 3aMEHSIOT UHAW-
KaTOPHbIA 3NEKTPOA WM CHOBa HapalyMBaloT Ha HEM 30M0Tyr nneHky. Mpu oTcyTCcTBUMN Ha
BONbTamneporpamMmme MUKOB aHanmMTUYECKUX CUrHamNoB MbIlUbSAKA, CTaKaHbl N NCMOMb3yeMble
pPacTBOPbI CYATAOTCS YNCTBIMMN.

11.2.3 lpoeepka pabomsi 313 Mo KOHMPONbLHBLIM NPo6aM MbilubsiKa

Mocne npurotoBneHnst HoBoro 313 UM NpU COMHEHMN B XOPOLLEM Ka4eCTBe 30/10TON
nneHkn nposepstoT paboTy 33 No KOHTPONBHBIM NPOGaM MbILLLSKA.

[N 3TOro BLINOMHAKT CneayLme onepauvn:

11.2.3.1 B NpoBEPEHHbIN YUCTbIN paCTBop hoHoBOro anekTponuta oc6bemom 10,0 oM’
BHOCAT I'II/II'IGTKOI/I vnm poaatopom 0,02 cM> aTTeCTOBAHHOrO PacTBOPa MbilLbsKa KOHLEHTPA-
umm 10,0 mr/am®. MonyyeHHbI pacTBOp MMEET KOHLIEHTPauuio Mbllbsaka, pasHyo 0,02
Mr/LM” 1 OH SIBNAGTCA KOHTPOSbHOW NPoBoi Mblwbsika. CTakaH4YMK © KOHTPOMbHOW Npoboi



MbILUbSKA MOMELLAoT B 3MEKTPOXMMUYECKYIO SYEKYy W MPOBOAAT namepeHus no 11.2.2.5 -
11.2.2.8, cokpaTtue Bpems snekTpoHakonneHusa o 120 — 180 c.

11.2.3.2 MN3mepsoT BLICOTY aHanUTUYECKOro curHana aHofHOro nvka Mblllbska oT
OCTaTOYHOro TOKa A0 BEPLUMHBI Nvka (noTeHuvan nuka ot 0,05 B o 0,10 B) ¢ noMoLsto Me-
puTenbHOM NnHelkn. bepyT cpegHee 3HaYeHne BEMUYMHBI aHANMTUHECKOrO cUrHana us Tpex
namepeHmn (Iy).

11.2.3.3 B 3T0T e pacTBOp, HaxXOASLLMIACSH B 3NIEKTPOXUMUYECKON SiHElKe, BHOCAT
MOBTOPHO Takyto xe Aob6aBKy aTTeCTOBaHHOIO pacTeopa MbibsAka. [TpoBOAAT n3mepeHune no
11.2.2.5 - 11.2.2.8 B Tex xe ycnosusx. [onyyaroT cpefHee 3Ha4yeHne BenuUMHbl aHanuTnye-
CKOro curHana miwbsika ¢ gobaskon AC (1) .

11.2.3.4 PaccunTbiBatoT KOHUEHTpaumio (X) Mbillbsika B KOHTPONbHOM obpasue no
gopmyrie (1):

_ Il'(J:g'Vﬂ
(T2 - Il). npobor ,

nonarasi: Cg= 10,0 Mr/,D,M3, Vp=0,02 CM3, Vhposw= 10,0 com’.

(1)

11.2.3.5 Ecnu nony4yeHHoe 3Ha4YeHWe KOHLEHTpaLun Mblbsaka (X) He oTnnyaeTca ot
KOHTPOMNBHOro 3HadeHus, paeHoro 0,02 mriom® bonee, yem Ha 15 %, TO ycnoeus paboTbl co-
OTBETCTBYIOT HOpMarbHbIM U NpucTynatoT kK B namepenmto npobbi.

11.2.3.6 Ecnm nony4yeHHoe 3HaYeHUE KOHLIEHTpaUMM MbllwbsAKa (X) OTAUYaeTCs OT KOH-
TponeHoro (0,02 Mr/,El,Ma) Gonee, yem Ha 30 %, 1o onepauum no 11.2.3.1 - 11.2.3.5 noeTopsa-
0T C APYMMM CTakaH4uMKoM, C ApyrM (POHOBBIM anekTponutoM. Ecnn n B 3TOM cnyvae pac-
XOXAEHWe pesynbTaToB OyaeT 3Ha4MMbIM, TO OBHOBNSAIOT 30M0TYI0 NNeHKy Ha 33 no 9.3.1.1
- 9.3.1.2 n noetopsitoT onepaumm no 11.2.3.1 - 11.2.3.5.

11.2.4 lpoeedeHue usmepeHull MbiuibsIKa 8 aHanu3upyemol npobe

11.2.4.1 CrakaH4uk C NOAroTOBNEHHON Ans nposeaeHus VB namepenva npobon Bbi-
TKKM 10 11.2.1 NOMELLAT B SMEKTPOXMMUYECKYHO SHENKY.

11.2.4.2 [oBTOPSIOT NOCnNenoBaTensHOCTb onepaumn no 11.2.2.2 - 11.2.2.8, rae eve-
cTo (poHOBOrO anekTponuTa 6epyT nccnegyemyto npoby.

11.2.4.3 Ecnu BbICOTa aHanNmUTUYeCKOro curHana Mbilbsika B 06nacT NoTeHuManos ot
0,05 B po 0,10 B ByneTt MeHblle 5 MM, TO HEOBXOANUMO YBEMUYUTL UMW YyBCTBUTENBHOCTL
npubopa, nun Bpemsi SNeKTPOHaKOMEHUS.

11.2.44 Onepaummn no 11.2.2.5 - 11.2.2.7 noBTOPSIOT TPW pa3a B BbIOpaHHbIX MO
11.2.4.3 ycnosusix.

11.2.4.5 WN3mepsatoT NUHENKON BbICOTbI MUKOB - BENMNYNHBI aHANIMTUYECKNX CUrHamNoB -
MbILUbSAKA OT BEPLUMHBI MVKa [0 OCTaTOYHOro ToKa.

11.2.4.6 B crakaHuvk C aHanMaMpyembiM pacTBOPOM C MOMOLLBHO MUMETKM UNn Ao3a-
TOpa BHOCAT f06aBKy aTTeCTOBaHHOW CMECU MblWbsKa B TakoM oObeme, 4ToObl BbiCOTa Nn-
Ka MblILbsika Ha BONbTaMMNEPHOM KPUBOW YBENUYMMIACE MPUMEPHO B ABa pasa Mo CPaBHEHMIO
€ nepeoHavarbHon. PekomeHpyembii 0OBEM U KOHUEHTpauum aobasok AC anemeHTa npu-
BefeHbl B Tabnuue 70.

11.2.4.7 TpoBOAAT 3NEKTPOHAKOMMEHWEe U PerucTpaLmnio BonbTamneporpaMmm aHanmsm-
pyemoii npobbl ¢ BBefeHHON fobasko AC Mbiwbska no 11.2.2.5 - 11.2.2.7 Tpu pasa B Tex
XKe YCNOBMsIX, YTO U AN aHanuanpyemon npobbi.

11.2.4.8 N3mepstoT BbICOTLI NMUKOB MbllbsKka B Npobe ¢ Aobaskot AC MbILLbSIKa.




11.2.4.9 Ecnn B npobe coaepxutca 6onbLIoe KONMYECTBO Xenesa u Mean, TO MUKu
MbIlUbAKa MOryT McKkaxaTbcs. B aToM crnyyae GepyT MeHbLUyHO anuvkBOTY MOJrOTOBMEHHOW
pesepBHOM aHanusmpyemon npobbl. M NpoBOAAT CHOBA M3MEpEHMEe CUrHana Mbillibsika Mo
10.2.4.1 - 11.2.4.8. Tpn BbIMUCNEHNN KOHLIEHTPALMW MbilLbSAKa B 3TOM Cly4ae y4uTbIBalOT
koapdpuMLmeHT pasbaBneHus.

11.2.4.10 BbInuBaloT COLEPKMMOE CTakaHumKa.

11.2.4.11 TpoMbIBalOT CTakaH4YUK BUANCTUNNIMPOBaHHOW BOLON.

11.2.4.12 Onepaumm no 11.2.4.1 - 11.2.4.8 npoBoAAT ANS K&KAOW M3 NapanenbHbIX
aHanuanpyembix Npod 1 xonocTton Npobbl B oAMHaKoBbIx ycnoeusix. OBbIMHO B peakTuBax
MbILLBSIK OTCYTCTBYET, NO3TOMY XONOCTYIO Npoby aHannsnpyoT Npu CMeHe peakTUBOB.

11.2.4.13 Tpw BbINONMHEHUN aHanu3a No HacTOAWEN METOAMKE PeKOMeHAyeTCa Beje-
HWe 3anvcen ycnoBuW aHanuaa B paboyem XypHane n perucrpauvn BonbTamneporpammbi
Ha NeHTe caMmonucua ¢ ykasaHvem npobbl 1 yCnoBvn aHanmsa.

11.3 [lpoeepka anekmpoxumMu4ecKol s;yelKu (cmakaH4uka), pacmeopa ¢poHo-
8020 anekmponuma u 3nekmpodoe Ha Yyucmomy npu onpedesieHUU YUHKa, KadOmusl,
ceuHUa u mMedu
[ns onpepeneHns MacCOBOM KOHLEHTPAUMKU UMHKA, KagMus, CBUHLA U Meau MEeTOo-
nom VB BbIGupatoT cneaytoLime onTMMmanbHble YCNOBUS: MHAUKATOPHBIA 3MEKTPOS - PTYTHbIN
MNEHOYHBIA, (OOHOBOW 3MNEKTPONUT ANsl OAHOBPEMEHHOro OnpeAeneHus UWHKa, KagMus.
cBUHUA W Meau - aueTtaTHbI BydepHbii pactBop ¢ pH 4,5 - 5,5, napameTpbl a3nexkTponusa —
cm 9.1.1.

11.3.1 lpoBepka cTakaH4MKOB, pacTBopa (POHOBOrO 3ANEKTPOnuTa U 3NEKTPOAOB Ha
YNCTOTY

11311 B l-IIACTbII/I KBapLEeBbIA CTakaHuMK BMecTumocTelo 15 — 25 em MOMOLLbHO
nuneTkn BHocsT 10,0 om® pacTtBopa (POHOBOro anekTponuta - 4%-Horo pacteopa chyCHOI/I
KMCNOThI. ﬂoGaBanT MO Kannsm pacTsop rMAPOKCUAA HaTPUs KOHLEeHTPaLm 2,0 mons/am®
00 pH pacteopa 4 - 5. Takum 0Gpasom, nony4eH aueTtaTHbi 6ydepHbIn pacTBop.

CTakaH4uK NOMELLaloT B 3NEKTPOXUMUYECKYHO STHENKY UNN JaTuHuK.

11.3.1.2 OnyckaloT B pacTBOp MHAUKATOPHbLIN 3NekTpoa U anekTpos cpasHeHus. Moa-
KIoYatoT anekTpoabl k npubopy.

Yepes pacTeop nponyckawT UHEepPTHbIM ra3 B TeveHne 120 c.

11.3.1.3 lMpoBOAAT INEKTPOXNMUNYECKYIO OYNCTKY WHAMKATOPHOrO PTYTHO-MMEHOYHOro
anekTpoaa B AnanasoHe norteHuuanoe ot MuHyc 1,4 B o 0,05 B B TeyeHue 2 MUH C nepuo-
AnYHOCTLIO 1 - 2 ¢. 3akaHunearoT nNpu noteHynane 0,05 B.

11.3.1.4. MNpoBogsaT npouecc anekTponu3a ¢OHOBOrO pacTeopa npu noteHuuane
MuHycC 1,4 B B TeueHune 120 ¢ npu nepemMelunBaH1M pacTBopa AS1S KOHTPOMs 3a coaepXaHu-
eM UMHKa, KagMusl, CBUHLA N Meau.

11.3.1.5 o okoHYaHWK 3NeKTPOonNu3a NPOBOAAT PErMcTpaumio BorbTamrneporpammsl B
AnanasoHe noteHumanos oT mMuHyc 1,20 B go 0,05 B.

11.3.1.6 OcraHaenueatoT noteHuman npu 0,05 B n npoBOAAT AopacTBOpeHUe npume-
Ceu C MOBEPXHOCTU 3NeKTpoAa Npu NepemMeLLnBaHMn pacteopa rasom B TeveHue 20 c.

11.3.1.7 MNpn Hannume Ha BOMNbLTAMMEPOrpaMMe aHanMTUYECKUX CUrHanoB onpeae-
NAEMbIX 3MIEMEHTOB BbICOTOW MEHee 2 MM CTakaHuqvK, pacTBop ()OHOBOrO 3aneKkTponuta u
3NEeKTPOAbl CUMTAIOT FOTOBBLIMU K NPOBEASHMIO aHanmn3a.

11.3.1.8 Onepaummn no 11.3.1.2 - 11.3.1.6 nosTOpPAIOT ABa pa3sa .

" [TPUMEYAHME. TpoBefieHne onepauyii No aHanmay XorocToi NpoGbl MPOBOAST MPU USMEHEHWN YCTIOBUIA aHanusa: CMeHe
KMCTIOThI, 3MeKTPO/IoB, onepaTopa U T.4.



11.4 U3smepeHue cuzHanoe YyuHKa, KaOMusi, CeUHYa u Medu e aHanusupyemol
npobe

B uncTbIn  KBapLEBbLIN CTaKaH4MK Bmecmmocn,ro 15-25 c™’ ¢ MOMOLLLI0 MMNETKM
BHOCAT anukeoTy obvemom 1,00 - 10,0 oM’ , B3ATON C TouHOCTbIO Ao 0,01 cM® BBITSDKKM 13
nocyabl (4%-Hon chyCHom KNCNOoThbl), npm HeobxoanMocTn gobaBnsoT BUANCTUNNMPOBAH-
How Bogbl Ao 10,0 oM u 2,0 monb/am’ pacTtBopoM ruapokcuaa Hatpus gosogat pH pacteo-
papo4-5 (aueTaTHbM 6y¢)epru/| pacteop pH 4 - 5).

CTakaH4uK MOMELLIAIOT B SNEKTPOXMMUYECKYHO SSYENKY UNW AATHMK.

11.4.1 OnyckaoT B SMENKY MHAWKATOPHBLIA 3IEKTPOA U 3nekTpoa cpasHeHns. lMoa-
KMoYaloT 3MekTpoabl K Npubopy.

Yepes pacTBop NpOMycKaloT MHEPTHLIN ra3 B TeyeHne 120 c.

11.4.2 lNMpoBoaAaT npouecc anekTponusa npobbl Npu noteHumane muHyc 1,4 B B Teve-
Hue 180 - 300 ¢ npy nepemeLmBaHUn pacTeopa.

11.4.3 Tlo okoOHYaHUM 3NEKTPONn3a NPOBOAAT PErucTpaLuilo BorbTamneporpaMmmbl B
aunanasoHe noteHuywanos oT muHyc 1,20 B go 0,05 B.

11.4.4 OcranaenveatoT noteHynan npu 0,05 B 1 npoBOoaAaT AopacTBoOpeHUe npume-
Cel C NOBEPXHOCTU 3MEKTPOAA Npu NepemeLlLnBaHnm pacteopa rasom B TeveHune 20 c.

11.4.5 Ecnu BbICOTbI aHOAHbIX MMKOB 3nemeHToB OyayT npesbiwaTtb 200 MM, TO U3me-
HAIOT UMW YYBCTBUTENBHOCTL Npubopa unm yMeHbLIaT BpeMa HakonneHus. Ecnu BbicoTbI
aHOAHbIX MWKOB 3NeMEHTOB OyayT MeHblue 5 MM, TO YBENUYMBAKOT UNWN YyBCTBUTENBHOCTD
npubopa, Unu Bpems anekTponmaa.

11.4.6 Onepaunm no 11.4.2 - 10.4.4 NoBTOPSAIOT TPY pa3a.

11.4.7 B crakaHumk C aHanusMpyembiM PacTBOPOM C MOMOLLIO NUNETKA 1Ny J03aTo-
pa BHOCAT J0OaBKM aTTeCTOBaHHbIX CMECEN 31EMEHTOB B TakoM obbeme, YTOObl BbICOTHI
aHOAHbIX MWKOB COOTBETCTBYIOLLMX SNEMEHTOB Ha BOMBTAMMNEPHOW KPUBOW YBENUYMIUCH
MPUMEPHO B fiBa pas3a Nno CPaBHEHUIO C NepBOHAYanNbLHOWN.

[obasku BHOCST B Manom obbeme (He Gonee 0,2 cm ) yTOObLI NPEAOTBPATUTL N3MEHE-
HUEe KOHLeHTpaumn hoHOBOro pacTteopa u nsbexarb yveta pasbasneHus aHanvavpyemomn
npobel. PekomeHayemble 06beMbl 1 KOHUeHTpaumn gobasok AC anemeHTOB NpuBeAeHb! B
Tabnvue 7an 76.

11.4.8 TMpoBOASAT SNEKTPONM3 U PETUCTPALIMIO BONBTaMMEPOrpamMM aHanmsnpyeMom npo-
Obl ¢ BBeAEHHbIMM aobaBkamm AC UMHKa, KagMus, CBMHLA U MEAV TPU pasa B TEX e YCroBu-
AIX, YTO 1 @aHanManpyemon npobi.

11.4.9 W3mMepsaoT NUHENKON BbICOTbl @HOAHBLIX MVKOB SNEMEHTOB: LWHKA MPWU MNOTEH-
umnane (muHyc 0,90 + 0,05) B; kagmumsa (mmHyc 0,60 + 0,05) B; ceuHua (MmHyc 0,40 £ 0,05) B
n mean (MmHyc 0,20 + 0,05) B.

11.4.10 BbinvBatoT pacTBop M3 CTakaH4vka.
11.4.11 Onepauumu no 11.4.1 - 11.4.10 NnpoBOAAT ANA KAXKAOW U3 ABYX NapannenbHbIX
aHanmavpyemeix Npob 1 ana xonocTon Npobbl B 0ANHAKOBbLIX YCIOBUSIX.



Tabnuua 7a - PekomeHgyeMble fo6aBku aTTeCTOBaHHbIX CMECEN NPY perncTpaumm BonsTamneporpaMmm npy aHanunse npod

BbITSKEK M3 Nocyabl (UMHK, KaaMWK, CBUHELL) ¢ anuksoTon 2,0 cm® * (Ha npumepe HekoTopbIX 06pasLIOB NOCyAbI)

Cd-0,001;Zn-1,0;

Cu-1,0; As-0,05

Bua usaenmii KM mr/am’ O6bem O6beM Bbi- Zn Cd Pb
- U3aenui, TSDKKM,
mr/am’ am’ am’ Ivanason®, | Cueg, Vi [JvanasoH*, Cuot Vicg, [vanasoH*, | Cpyp, Ve
Mr/am° Mr/aM oM MM’ Mr/am° cM Mr/am° Mr/oM cM
Kepamuueckas u apyras nocyaa:
a) 6onbLumMe nonble n3ae- 11-30 1,1-3,0 0,002...0,005 0,02..0,1 0,01..0,1 0,01..0,05 0,05..0,10 1,0 0,05..0,1
s DKM Pb -2,5; Cd - 0,1 10,0
0,25; As - 0,05 0,005...0,01 01..05 0,05..01 1,0.25 10,0 0,05..1,0
6) marble nornble U3aenvs 01-11 01-11 0,002..0,005 | 1,0 0,02..0,1 0,01..0,1 10,0 0,01..0,05 0,5..20 10,0 0,05...0,1
OKMPb - 5,0; 0,005...0,01 01..0,5 0,05..0,10 20.50 10,0 0,05..0,1
Cd-0,50
B) NNOCKWe u3aenma nnowgaab | 0,025 -0,2 0,002..0,005 | 1,0 0,02..0,1 0,01...0,05 10,0 0,01...0,03 0,2..05 10,0 0,02...0,05
OKMPb-1,7;Cd-0,17 uaaenusi, oM 0,005...0,01 0,1..02 0,05..0,10 1,0..2,0 10,0 0,05..0,1
(Mr/am?) 05-2,0
Mocyno-xo3AnNCcTBEHHbIE U3OESTUST:
KacTpronu 1,0-3,0 0,75-2,0 0,002..0,005| 1,0 0,02..0,1 0,001...0,005 1,0 0,05...0,10 0,001...0,005 1,0 0,01..0,5
0,005...0,01
CKOBOPOZbl 0,5-2,0 03-15 0,002..0,005 [ 1,0 0,02..0,1 0,001...0,005 1,0 0,05...0,10 0,001...0,005 1,0 0,01..05
0,005...0,01
MN3penusa n3 nnactmacchbl:
CTakaH 0HOPAa30Bblii 0,2 0.2 0,1..1,0 10,0 | 0,01..01 0,001...0,005 1,0 0,05...0,10 0,01...0,05 10,0 0,01...0,05
Tapernku 0,5-1,0 05-10 0,1..1,0 10,0 | 0,01..01 0,001...0,005 1,0 0,05...0,10 0,01..0,05 10,0 0,01..0,05
OKM Pb - 0,03;

*) Mpn cogepxaHnn anemeHToB Oonee

(0,1-0,5) cm>,

BEPXHeW rpaHuUbl ykasanHoro guanasoHa ans WB wnamepeHun OepyT MEHbLUYH anuksoTy

**) AnanasoH onpefenseMbiX CoAePXaHNA dnemMeHTa mr/gm® (nnw Mr/am? - 41Is MAOCKVX M3Lenuii).




Tabnwunya 76 - PekomeHayemble no6aBkM aTTeCTOBaHHbLIX CMECEN NPpW perucTpauumn BonsTamneporpamm npy aHanuae npob

BbITSKEK U3 nocyabl (Meab, MbIWbSK) ¢ anvkeoTon 2,0 oM * (Ha npuMepe HekoTopbIX 06pasLoB NOCyabl)

Zn-1,0,Cu-1,0;As-0,05

Bua usgenuit KM mrigm® unm | OBbemus- | OBbeM Bbi- Cu As
aenl{lﬁ, TSKKH,
Mr/gm? oM’ am’ [nana3soH*, Cusr Vacg, Nnanasox*, Cuor Vicg,
Mr/am° mr/om° CM MM’ Mr/am° oM
Kepamuueckas v apyras nocypna:
a) Oonblume nonble u3aenusi 11-3,0 1,1 -3,0 0,01...0,05 1,0 0,01..0,05 0....0,01 1,0 0,02
OKM Pb - 2,5; 0,05 1,0 0,1
Cd-0,25; 0,05...0,1 10,0 0,01..0,02 0,10 10,0 0,02
As-0,05
6) Manble nonble n3genusi 01-11 01-11 0,01...0,05 1,0 0,01..0,05 0..0,01 1,0 0,005...0,01
OKM Pb-5,0;Cd-0,50 0,05...0,1 10,0 0,01..0,02
B) NIOCKWE U3aenus nnowaae u3- | 0,025-0,2 0,01...0,05 1,0 0,01...0,05 0,01 05-1,0 0,005...0,02
OKM Pb-1,7;Cd-0,17 aenvs, am 0,05..0,1 10,0 0,01..0,02 0..0,01
(Mr/om?) 05 -20 Vo =10,0 cm®
Mocyno-xo3anucTBEHHbIE U3Oenua :
KacTpionm 1,0 -3,0 0,75-20 0,01..0,05 1,0 0,01..0,05 0..0,01 1,0 0,005...0,01
0,05...0,1 10,0 0,01...0,02
CKOBOPOARI 05 -20 03-1,5 0,01...0,05 10 0,01...0,05 0,01 1,0 0,005...0,01
0,05..0,1 10,0 0,01..0,02
MN3penusa u3 nnacrmacchbl:
CTakaH 04HOPAa30BbIi 0,2 0,2 01.0,2 10,0 0,01...0,02
0,5..1,0 0,05..0,10 0,01 1,0 0,02
Tapenku 05-1,0 0,5-1,0 0,5..1,0 10,0 0,01..0,02 0,05 1,0 0,10
OKM Pb-0,03; 0,05..0,10 0,10 100 0,02
Cd-0,001; Var=2,0 oM’

*) Mpun copepxaHun aneMeHToB 6onee BEpxXHEN rpaHnLbl ykasaHHoro gvanasoHa ans B uameperHuin 6epyt MeHbLLyo
anvkeoty (0,1-0,5) cm>;
*) [lnanasoH onpeaensemMblx CoaepKaHUn aneMeHTa MI'/,D,M3 (nnn Mr/,qM2 - 4N NNOCKNX N3AENNIA)




12 BbIYUCIIEHUE U OPOPMITIEHUE PE3YIIbTATOB AHAJIN3A

Mpw ncnonesosaHum aHanusaTtopos TMna CTA v Ap. B KOMMMEKTE C KOMMNBLIOTEPOM NPO-
Lueaypa o6paboTkM BONbTaMMNEpOrpaMmM 1 BbIMUCIEHWA PE3yNbTaToB aHanmsa npefycMoTpeHa
nporpaMMHeIM obecneyeHem 1 NPOBOAUTCH B aBTOMaTUYeCKoM pexnve 6e3 BmeLlarenscrea
onepatopa.

Mpy mncnonb3oBaHMM CEpPUNHBIX nonaporpadoe 00paboTky pesynbTaToB M3MEPEHWUI
aHanuTn4eCKMnx cUrHanoB onpeaendemMbliX 3N1eMEeHTOB, a Takke pacyeT KOHUEeHTpauunn KaxXaoro
anemMeHTa B aHanMa3npyemom npobe NpoBoAAT CrieayrLwmM obpasom:

12.1 Pacuem eenu4uH MaKCuMasnbHbIX aHOOHbLIX IMOKOE (aHaNMTUYECKMX CUrHANOB)

12.1.1 Ana onpenensemoro anemMeHTa pacCuMTbiBarOT CpefHee 13 Tpex Unm AByX 3Ha-
YEHUA aHanMUTUYECKUX CUIHAmNOB, MONYyYEHHBIX NMPU TPEXKPATHOW perucTpaummn BorbTamnepo-
rpaMmbl NpoBbl.

12.1.2 Mo cpenHer BbICOTE aHOAHOrO NUKa Afs AAHHOrO 3MeMeHTa BbIYMCMAIOT 3Hade-
HWe MakcumMaribHOro aHogHOro Toka anemMeHTta.

I, =h «a,
rae |- BenMyMHa mMakcuMarnbHOro aHOAHOrO TOKa AAHHOrO 3nemeHTa B gaHHoW npobe,
A; h - CpeaHss BbICOTa MWKa 3MEMeHTa Ha BONbTamneporpamme, MM; o- YyBCTBMTENbHOCTb
npubopa npu perncTpaumm aaHHoro nuka, A/mm (i =1).
Takow xe pacyeT NPOBOAAT M ANA BOMbTAMMNEPHbIX KPUBLIX MPY PErncTpaumn aHanusm-
pyemol npobbl ¢ fo6aBkon aTTecToBaHHOW cMecK anemeHTa (i =2 ).

12.1.3 Ecnum peructpauuo BonstamneporpaMm npobel 1 npobel ¢ gobaskamm AC npoBoaAT
0e3 N3MeHeHNss YyBCTBUTENBHOCTU Npubopa n camonucua, To onepaumm no 12.1.2 He nposo-
LSIT, UCMONb3ys B JanbHENLLIMX pacyeTax BENMUYNHBLI BbICOT MMKOB BMECTO TOKOB MUKOB.

12.2 Pacyem maccoeoll KOHYyeHmpauyuu snemMesma 6 ebImsiKke

12.2.1 BbluMCnsAOT coAepkaHne anemMeHTa B aHanmanpyemon npobe yKCyCHOKUCION Bhbi-
TSOKKU ONS Masbix nosbix, 60bWuUX Mobix, Nocy0o-xo3s1icmeeHHbIX U Opyaux uzdenuli
no dgopmyne (2):

X = L -Cqp-Vy : Mr/,q,M3 2)
(IZ - Il) ° KL’Z
roe:

X - cofiepxaHmne faHHOro 3MeMeHTa B aHanM3NPyemoit BbITSKKE, Mr/aM° ;

Cnp - KOHUEHTpaums attectoBaHHoOW cmecn (AC) anemeHTa, M3 KOTOPOW AenaeTca [o-
6aBka kK aHanusmpyemonm npobe, Mr/gM3;

Vg - 06bem fo6aBku AC aneMeHTa, cM”;

I, - BENNYMHA MAKCUMAarbHOro aHOAHOrO TOKa 3reMeHTa Ha BOnbTamneporpaMmme Ans
aHanmanpyemoi npobel, A,

I, - BENNYMHA MaKCUMarbHOro aHOAHOrO TOKa 3reMeHTa Ha BonbTamneporpaMmme Ans
npoBel ¢ gobaskort AC, A,

Van - 06LEM anUKBOTBI, CM°.

TakuM 00pa3oM NonyyaroT pe3ynbTaT aHanraa NepBon napannensHon nNpodbl - X1.



12.2.2 BbMncnsoT cogepkaHue aneMeHTa B aHanusmpyemon npobe Ana mmockux us-
desnuit no copmyne (3):

_L-Cy Wy Y,

e , Mr/,qu (3)
d, —-1,)-s-V,,
roe:

X -copiepXaHm1e 1aHHOTO 3NIeMeHTa B aHanM3anpyemoii BLITSKKE, Mr/aM?;

Cnp - KOHUEHTpauus attectoBaHHoM cmecu (AC) anemeHTa, n3 KOTOpOW AenaeTcs Ao-
HaBka Kk aHanusunpyemoii npobe, Mr/p,Ma;

7 - 06bem fob6aeku AC anemeHTa, cM”;

I - BEMUYMHA MaKCUMarnbHOro aHOAHOTO TOKa 3neMeHTa Ha BonbTamneporpamme ans
aHanuanpyemMom npoodbl, A;

I, - BEMMYMHA MaKCUManbHOro aHOAHOTO TOKa 3NeMEeHTa Ha BonbTamneporpamme Ans
npo6bki ¢ pobaskon AC, A; )

S - Nnowaab noBepxHocTn obpasua, am%

Veum. - OOBEM BbITSIKKY, ,D,Mdj

Van - 06beM anuKBoTbI, CM°.

12.2.3 AHanornyHble BbMMCNEHNs] NpoBOAAT No 12.2.1 - 12.2.2 ans BTOpOW napannernb-
HoW aHanuampyemor nNpolel. MNonyyaroT COOTBETCTBEHHO 3Ha4YeHna X, .

12.2.4 TpoBepsAOT NPUEeMNEMOCTb MOMNyYEHHbIX pe3ynbTaToB napanmnernbHbIX onpeae-
neHvn. PacxoxpeHne Mexay nonyyYeHHbIMU pesynbTataMmu AByX napannesbHbIX aHanvaunpye-
MbIX NMpob He [OIMKHO MpeBbILAaTL Npeerna NoBTOPSeMOoCTy 1. 3HaueHWe npeaena nosTopsie-
MOCTW ANA ABYX Pe3ynbTaTOB NapannensHbIX onpeaeneHin npuseaeHo B tabnuue 8.

Tabnuua 8 - [lManasoH M3MepeHWi, 3HaYeHUa Npenenos NoBTOPSIEMOCTU NpU JOBEPU-
TenbHoW BeposTHocTM P=0,95

Onpegensembiii 3NIEMEHT U
[MnanasoH onpeaensembIx co-
JepXaHui,

Mr/aM” nnm Mr/ﬂ,M2

Mpepen nosTopsemMocTu
(ansa pByx pesynesTaToB na-
pannensHbIX onpeaeneHnn),

r

Mpepen nosTOPpSEMOCTU
(ans yeTbipex pesynbTa-
TOB NapannenbHbIX onpe-

aenenw), r*

MbiwbAk
ot 0,01 5o 0,1 BKNHOY.

LunHk
ot 0,002 go 2,0 BKSHOM.

Kagmun
ot 0,0001 o 1,0 BkNtOM.

CBuHel,
Ot 0,0001 £0 10,0 BKNHOM.

Meab
ot 0,001 ao 2,0 BKSHOM.

0.39-X

0,50 X

X - cpenHee apmqamequeCKoe 3Ha4YeHne pe3ynbTaTtoB napannenbHbIX onpe,qeneHMﬁ
MacCoBOW KOHLEHTpaumm anemeHTa




PesynbTarsl CUATAOT NPMEMIIEMbIMM NMPU BbINMOTHEHUMN YCTIOBS
| X —Xo|<r. (4)

AbBcontoTHOe 3HaveHve npeaena noBTOPSIEMOCTM paccyMTbIBAETCS ANS cpeagHeapudme-
TUYECKOro 3Ha4YeHWsA pe3ynbTaToB ABYX NapanienbHbIx onpeaeneHun

T_XN X, (5)
2
no ¢opmyne
r=0,39-X . (6)

Mpw BoINONHEHNM ycnoBus (6) 3HavyeHne X npuHMMAaETCs 3a pesynbTaT U3MEPEHMs Mac-
COBOW KOHLEHTPaLMM ONpeLensieMOro anemMenTa B npobe.

12.2.5 Tpu npeBbIWEHNM Npeaena NoOBTOPSAEMOCTU (f) HEOOX0AUMO AOMOMHUTENBHO MO-
nyunTb elle ABa pesynbTata napannenbHbix onpeaeneHni. Ecnn npy aTom  pasmax
(Xmax — Xmin) PE€3YynbTaToB YeTbIpex napannenbHbiX onpefeneHnin paBeH Unm MeHblUe npegena
noeTopseMocT! »* TO B KaYeCTBe OKOHYaTeNbHOro pesynbTaTta NPUHUMAlOT cpefHee apud-
METUYECKOe 3HaYEHNE pe3ynbTaToB YeThIpeX NapannenbHbIX onpegeneHnin. 3HadeHns npeae-
na nosTopsieMocTy (7 *) ana YeTbipex pesynbTaToB napannenbHbIX onpeseneHnii NpuseaeHs!
B Tabnumue 8.

Ecnun paamax (Xmax — Xmin) O0nbLUE i’*, BbIACHAIOT MNPUYMHBI NOABAEHUA HENpUeMeMbIxX
pes3ynbTaToB napannenbHbIX onpefeneHn. Mpu 3ToOM NPOBOAAT ONEpaTUBHBIN KOHTPOSb MO-
Bropsemoctv no MU 2335-2003 [12] nnn no pazgeny A.2 npunoxeHusa A HacTosAWero AoKy-
MEHTa Ha METOAUKY.

12.2.6 Yncnooe 3HayeHne pesynbTara U3MepeHNs LOMKHO OKaH4YMBaTLCA Undpor Toro
Xe paspsga, YTO W 3HadYeHue npeaena noBToPAEMOCTU Pe3ynbTaToB napannensHbix onpeae-
NeHvn, n copgepxaTb He 6onee AByX 3HaYaLMX LUdp.

13 O®OPM/IEHUE PE3YJIbTATOB U3MEPEHUHA

13.1 PesynbTarthl MIBMEPEHUIA XPaHAT B MaMSATU KOMMbIOTEPA (MPY UCMONb30BaHUA KOMIb-
H0TEPU3MPOBAHHOTO BONBTAMMEPOMETPUYECKOrO aHaNU3aTopa) Unm oopMnsIoT 3anvchio B Xyp-
Hane. Mpn 3ToM NpUBOAAT cBeAeHNs 06 aHanuanpyemon npobe, ycrnoBusx MSMepeHui, fare no-
nyYeHus: pesynbTata uaMepeHuii. 3anuck B XypHane yaoCTOBEPSET UL, NMPOBOAMBLLEE U3ME-
peHus.

13.2 PesynbTaT nsmepenust (aHanvaa) B AOKYMEHTax, BblaaBaembix naboparopuen, mo-
XeT BbITb NpeacTaBrneH B BAAE:

X +A , mrigm® vrm mrigv?, P=0,95,
mnu

X+A, , mriam® unu mrigm®, P=0,95, npn ycnoeun Ap< A,

roe: X — pesynbTar U3aMepeHusl, NMosyYeHHbIN B COOTBETCTBUM C HACTOSILLUM [JOKYMEHTOM Ha
METOAUKY BbIMOSTHEHUS U3MEPEHUIA,

+ Ay — 3HAYEHUSI XapPaKTEPUCTUKU MOMPELHOCTN Pe3ySbTaToB M3MEPEHUN, YCTaHOBNEH-
Hble NpU peanvaauum MeToauku naboparopum,

+ A — 3HayeHVs XapakTepUCTUKN MOrPELUHOCTA HaCTOSLEN METOAUKN BbIMOMHEHWS W3-
MEPEHUIA, KOTOPbIE paccuMTLIBATCA NO hopMyne

A=0,015- X, ()

rae OTHOCUTENBHOE 3HaYeHWe NokasaTenst TOYHOCTU (XapaKTEPUCTUKM MOrPeLLIHOCTU - §)
MEeTOoAMKN NpBeaeHo B Tabnuue 3.



Mpumeyanue: XapakTepUCTUKY NOrPELLHOCTU pe3ynbTaToB U3MEPEHUI NPU peanu3aLm
MeToAnkK B NabopaTopum AonyckaeTcs ycTaHasnmearb no gopmyne

A,=0,84.A ®)

C MOCneAyoWUM YTOYHEHMEM MO MEPE HaKoMMeHWs MHGopMaLmM B NPOLECCe KOHTPOrs
CTabunbHOCTU pe3ynbTaToB UBMEPEHUWI NO pasaeny 15 HAaCTOALEro AOKYMeEHTa.

14 MPOBEPKA NIPUEMIIEMOCTH PE3Y/IbTATOB U3MEPEHNH
151 ABYX JIAGOPATOPUH

14.1 TMpoBepKky NPUEMNEMOCTN PE3YNbLTATOB U3MEPEHUN, MOSTyYEHHbIX B YCNOBUSIX BOC-
npou3BoauMoCT (B ABYX nabopartopusix, m=2), npoBogaT ¢ ydyetoM TpebosaHun 5.3.2.1
FOCT P UCO 5725-6 no oTHOLIEHWIO K Npefeny BOCNPOU3BOAMMOCTH, NPUBELEHHOMY B Tab-
nmue 5, nnm K KpUTUYECKON pasHOCTU ANs ABYX CpefHeapumMeTnyeckmx pesynbtaTtos name-
peHu B cooTBeTcTBuM ¢ 5.3.2.2 TOCT P UCO 5725-6.

PacxoxaeHve mexay pesynbtatamym U3MepPeHui, NonyyeHHbIX B AByx nabopaTopusix, He
[LOMKHO NpeBbILLaTh Npefena BoCnpoM3BoOAUMOCTH.

Mpu BBINOSIHEHWKX 3TOrO YCNOBUS NpYeMnemMsl oba pesynbTara M3MEPEHUN, U B KaYecTBe
OKOHYaTEeNbHOrO MOXET ObITh MCNONB30BaHO UX obLLee cpeaHee 3HaveHue. 3HaveHus npegena
BOCMPOM3BOAMMOCTU NMpMBedeHsl B Tabnuue 9.

Mpv npeBbIWEeHMN Npefena BOCNPOU3BOAUMOCTM MOTYT ObiTb MCNONb3OBaHbI METOAbI
OLIEHKW NPUEMIEMOCTU pe3ynbTaToB UaMepeHuit cornacHo pasgena 5 TOCT P UCO 5725-6.

Tabnuuya 9 - nanasoH UsMepeHuii, 3HaueHsa npeaerna Bocnpou3BoOAMMOCTA MPU A0Be-
puTensHow BeposiTHocTn P=0,95

Onpegpensiembii 3NeMeHT U gua-
MasoH onpenensieMblX COAEPKaHNA,
MI/aM” Uiy Mr/am
Mblwbsk

o1 0,01 go 0,1 Bkntou.
LUuHk
ot 0,002 po 2,0 Bkntou.
Kagmun
ot 0,0001 go 1,0 BKNHOM. 0,50 -
CBuHel,
ot 0,0001 po 10,0 Bkrirou.
Meab
ot 0,001 go 2,0 BkntouM.

Mpenen Bocnpou3soaAMMOCTH (ANA ABYX pe-
3ynbTaToB nsmepeHun), R

>l

X - cpefHeapUdMETUYECKOE 3HAYEHME Pe3yrbTaToB aHanmaa, nosyYeHHbIX B ABYX Na-
Boparopumsax

14.2 Pa3speLueHne NpoT1BOpeUMiA Mexay pesynbtatamu AByx nabopaTopuii NpoBOAAT B
cooteetctBum ¢ 5.3.3 TOCT P UCO 5725-6.



15 KOHTPOJ/1b KAYHECTBA PE3YJ/IbTATOB U3MEPEHUUA
NPU PEATTU3ALINN METOLNKU B JIABOPATOPUU

15.1 KoHTponb Ka4ecTBa peaynsTaTtos M3MepeHUi Npu peanvsaLlmm MeToavku B nadopa-
TOpUM NpegycMaTpyBaeT:

- onepaTWBHbIA KOHTPOSb MPoLeAyPbl aHannaa (Ha OCHOBE OLIEHKW MOrPELLHOCTY pe3yrib-
TaToB aHanM3a npy peanuaauumn OTAENbHO B3ATOW KOHTPOMBLHOM MpoLeaypbl);

- KOHTPOMb CTaBWUNBHOCTW pe3yNbTaToB aHanmsa (Ha OCHOBE KOHTPpOmns — CTaburbHOCTH
CPEAHEKBaAPATMYECKOTO OTKIIOHEHUA BHYTPMNAGOpaTOpHOW MPeLM3VOHHOCTH, MOMPELLIHOCTMW,
CPeAHEKBaAPATNYECKOrO OTKIIOHEHNS MOBTOPSIEMOCTM).

15.2 OnepamueHbili KOHMPOL Npoyedypbl aHanu3a (8bIMOIHEHUS] U3MepPeHUU)
nposodsim:

- Npn BHEAPEHNN METOAMKU BbINONHEHNA MSMepeHVIVI B na6opaTopv|V|;

- NPV MOSIBNEHWW PaKTOPOB, KOTOPbIe MOTYT MOBAWSATL Ha CTabunbHOCTL Mpolecca aHa-
nusa (HanpuMep, Npu CMeHe MapTUX PeakTUBOB, MOCIe PemMoHTa npudopa, Npyu ANUTENBHOM
NPOMEXYTKE BPEMEHW MEXIY aHanmsamv u T.4.).

OnepaTuBHbIN KOHTPOME NPOLEAYPLI aHanM3a NPOBOAUT CaM WUCMOMHUTENb C Lienbio Npo-
BEPKM €ro roTOBHOCTU K NPOBEAEHNIO aHannaa padoumx npob.

OnepaTyBHbIA KOHTPOMNE Mpoueaypbl aHanusa nposogat no MW 2335-2003 [12] wnn no
NPUNOXeHWIo A HACTOSALLEro AOKYMEHTa Ha METOLUKY.

15.3 OpgHol M3 hopM KOHMponss cmabunbHocmu pe3ynbmamoe aHanu3a siBnsieTcs
KOHTPOSb CTabunbHOCTU pe3ynbTaToB aHanmsa B npeaenax n1abopaTopum C UCMONb30BaHUEM
KOHTPOIbHbIX KapT, peannayembiii

- NyTEM KOHTPONSs U NojgaepKaHusi Ha TpebyemMoM ypOBHE NOrPELUHOCTU Pe3ynbTaToB W3-
MEepEHUIA;

- MyTEM KOHTPOIS U NOAAEPXaHUSA Ha TpebyemMom ypoBHe BHyTpunabopaTopHou npeuu-
3MNOHHOCTM;

- MyTEM KOHTPOMs U noaaepxaHns Ha TpebyeMoM ypoBHE NOBTOPAEMOCTU pe3ynbTaToB
napannenbHbIX OnpeaeneHui.

15.4 Tpoueaypbl U NEPUOJUYHOCTb KOHTPOMS TOYHOCTM (KOHTPOMS CTabunbHOCTM) no-
nyyaembIX pesynbTaTtoB U3MEPeHU B npeaenax nabopartopum NpoBoAsAT C y4eTom Tpebosa-
HuiA pasgena 6 TOCT P NCO 5725-6 unn no MU 2335-2003.

OTBETCTBEHHOCTb 32 OPraHU3auMio NPOBEAEHWSI KOHTPONS CTabWUNbHOCTU PesynbTaToB
aHanuaa Bo3naratoT Ha N1Lo, OTBETCTBEHHOE 3a CUCTEMy KayecTBa B nabopatopum.

15.5 MNeproanyHOCTL KOHTPONA UCMONHUTENEM NPOLEAYPbl BbINOMHEHWUA N3MEPEHUI, a
TaKke peanuayemble npouesypbl KOHTPOMA CTabUNbHOCTU Pe3ynbTaToB BbIMNOSHAEMbIX U3Me-
peHu pernameHTUpyIoT B PyKOBOACTBE NO KavecTsy nabopatopumn.



lpunoxerue A
AnroputMbl onepaTtMBHOIO KOHTPONSA Npoueaypbl aHanusa

A.1 O6bwue nonoxeHus

A.1.1 OnepaTtuBHbIA KOHTPOMb NpOLeaypbl aHanmnaa OCyLEeCTBNAET HEenocpencTBEHHO
WCMOSHUTENb Ha OCHOBE WHAOpMauMK, Mofy4aemMon npu peanusaumn oTAenbHO B3SITON KOH-
TPOIMbHOW NpoLeaypbl C UCNOMB30BaHNEM CPEACTB KOHTPOMS.

A.1.2 Ponb cpepctB KOHTPOMSA BbINOMHAOT:
- 06pasupl ansa koHTpons (AC no MW 2334-2002 [13));
- paboune npobkl ¢ n3secTHOM A06aBKoN ONPEeAENSEMOro aNeMeHTa;
- paboune npobbl CTabUNBHOrO COCTaRa.

A.1.3 Cxema onepaTtuBHOro KOHTPONS NPoLUeaypel aHanM3a npeaycMaTpuBaeT:
- peanunsaumio KOHTPOMBHOW NpoLeaypsl;
- pac4yeT pesynbTarta KOHTPOMbHOW NPOLEAYPSL!;
- pac4eT HopMaTuMBa KOHTPONS;
- CpaBHeHVe pesyrnbTaTa KOHTPOMBHON Npoueaypbl C HOPMaTUBOM KOHTPONS;
- MPVHATME PELLEHMS NO pe3ynbTatam KOHTPONS.

A.2 Anzopumm onepamueHO20 KOHMPOAS N08MOPsSIeMocmu pe3ynLmamoe KoH-
mpOonbHbIX U3MepeHuii

A.2.1 MonyyatoT fBa pesynbTara napannenbsHbIX ornpegeneHuin noboro cpeacTBa KOoH-
Tpons (no A.1.2).

A.2.2 PeanmayroT cxemy KOHTpORs noBTopsiemMocTu (no A.1.3), nonyyas asa pesynbtarta
napannenbHbIX onpeaeneHnin. PesynbTaT KOHTPONbLHOMW NpoLeaypbl paBeH

erl)Q—X2|. (A1)

HopmMatiB KOHTPOIA MOBTOPSIEMOCTV PaBEH Mpegeny noBTopseMoCT 7 npu N=2, 3Ha-
YeHue KOTOpOoro npueegeHo B Tabnuue 8.

MpoBsepsitoT ycnosme
ro<r. (A.2)
A.2.3 Ecnu ycnosme (A.2) BbINOMHSAETCS, TO PacCYUTLIBAIOT Pe3ynbTaT KOHTPOSbHOW
npoueaypbl aHanmMsa Kak cpegHee apudpmMeTnyeckoe U3 pesynbTaToB ABYX NapannenbHbIX on-
peneneHun.
Ecrm r,, > r, TO AenaloT NOBTOPHYHO KOHTPOMbHYHO MPOLeAypy, NoONy4Yas 3aHOBO ABa pe-
3yneTarta napannensHbiX OnpeaeneHni.

Mpy NMOBTOPHOM MPEBLILEHNN MPeAena MNoOBTOPAEMOCTY MPoueaypy aHanusa npekpa-
LL@HOT M BbISICHSAIIOT MPUYMHBI, MPUBOASLLME K HEYLOBIETBOPUTESIbHBIM Pe3ynbTaTam.

A.3 Aneopumm onepamueHO20 KOHMpoOIssi npoyedypbi aHanu3a & YCil0eusix
@HympunabopamopHoU npeyu3uoHHOCMu

A.3.1 OBpasyamn ansa BLIMNONHEHNS AAHHOW NPOLUEAYPbl ABMSIOTCA CPeACcTBa KOHTPOMSA
noA.1.2. O6bvem oTobpaHHOW NPobbl ANS KOHTPOMSA JOIMKEH COOTBETCTBOBaTb YABOEHHOMY
obbemy (maccel), HeobxogMmoMy Anst npoesefeHns namepeHuin. OTobpaHHeIn obbem (macca)



JEnsT Ha 4B YacTV 1 aHanm3pyoT B COOTBETCTBUM C TPeGOBaHNAMM HacTosALLEro ctaHaapTa
B YCMOBUAX BHYTPUNaGOPaTOPHON MPELU3MOHHOCT UMW pasnvyHbIMK ornepaTtopamu, wnu B
pasfnMyHoOe BPEMS, UMK C UCMOSb30BaHUEM PA3NUYHBIX CPEACTB U3MEPEHUN U T.4., MPU cobnto-

LLEHWM YCrOBUIA 1 CPOKOB xpaHeHusa npob. MonyyaroT cooTBETCTBEHHO X, U X, .
A.3.2 PaccuuTbIBaloT pesynbTaT KOHTPOIbHOW NpoLEeAyps!
Rue =X =] (A.3)

PaccunTbIBatOT UNW yCTaHABNMBAKOT HOPMAaTUB KOHTPOMA BHYTpUnabopaTopHOW npeLu-
3NOHHOCTU

R,=0,84-R=0,28-X (A.4)

roe R — 3HayeHue npegena BOCMPOM3BOAWMOCTM, NpUBELEeHHOe B Tabnuue 9,

X - cpeaHee apMdMeTUHeCKoe 3Ha4YeHNe Pe3ynbTaToB, NOMyYeHHbIX B YCNoBKsX BHyTpunabo-
paTopHoOU (MPOMEXYTOYHOW) MPELM3NOHHOCTM.

A.3.3 PesynbraTbl, Mony4eHHble B YCROBUAX BHYTpMNabopaTopHOW MPeLm3noHHOCTU
(X,, X, ), CYMTaIOT YAOBNETBOPUTENBHBIMM NMPY YCNIOBUA

RJIK < RJI . (As)

A.3.4 Mpwu BbinonHeHun ycnoeus (A.5) obliee cpeaHee apudmeTnydeckoe X npeacras-
NAKT B KAYECTBE pedynbTara KOHTPOILHOW NPOoLEAypbl.

Mpw HeBbINONHEHWUM ycrosus (A.5) naMepeHUs NoBTOPSIOT.

Mpy NOBTOPHOM HEBbLINOMHEHUA yCrnoBus (A.5) BbISCHAIOT NPUYMHBI, NPUBOASILLME K He-
YLOBNETBOPUTENBHBIM PE3ynbTaTaM, U YCTPaHSIIOT UX.

A.4 Anzopumm KOHmMpons npoyedypbl ebiMOIHEHUsT U3MEPEeHUL C Ucnofb308aHUu-
eM memoda dob6asok

A.4.1 KOHTpOmnb MCNONHUTENEM Npoueaypbl BbINONHEHUSA M3MEPEHUA MPOBOAAT NyTEM
CpaBHeHWA pesyrnbTaTta OTAEeNbHO B3ATOM KOHTPONbHOW npoueaypbl K, ¢ HopMaTtnBom KOHTPO-
na Kg.

A.4.2 PesynbTaT KOHTPONBHOM npoueaypbl Kk paccunTbiBaloT no popmyne:
K, =‘7 -}-C’, rae (A6)
— 3
X - pesynbTaT KOHTPOMBbHOIO U3MEPEHUA MacCOBOW KOHLIEHTpaumMK anemMeHTa B npobe
C M3BecTHOM [06aBKoW — cpeaHee apudMeTUYecKkoe ABYX pesynbTaToB napannesbHbIX onpe-

LLeNEeHUN, pacxoxaeHue MeXay KOTOpbIMW He MpeBbillaeT npejena NoBTOpAeMocTy 1. 3Have-
HWe r npuseaeHo B Tabnumue 8;

X - pesynbTaT KOHTPOMbLHOMO M3MEPEHNA MaCcCOBOW KOHLEHTpauun aneMeHta B npobe
6e3 noGaBkn - cpegHee apMdMETUYECKOe ABYX Pe3ynbTaToB napanfenbHbIX onpeaeneHwi,
PaCXOXAEHNE MEXY KOTOPbIMUA He MpeBbILLaeT npeaena noBTopsAeMoCTy I ;

C - BenniunHa gobasku.

lMpumeyarue. BennunHa pobaskn goskHa coctaenate oT 50 go 150 % ot maccoson
KOHLeHTpauun anemeHTa B npobe 6e3 nobasku.

A.4.3 Hopmatue onepatuBHOro koHTpona Ka paccumteiBarot no popmyne

2
Kﬂ:fA)_{, +Aﬂ?2 A7)
& - roe .

[}
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A A .
sX TaX — 3HAYEHWSA XapaKTepUCTUKW MOrPELUHOCTU Pe3ynbTaToB U3MEPEHUN, YCTaHOB-
NeHHble B NabopaTopumn nNpu peanvsaumun METOAMKM, COOTBETCTBYHOLME MACCOBOW KOHLEHTpa-
Umn anemeHTa B npobe 6e3 nobaskm 1 B Nnpobe ¢ nob6aBkoN COOTBETCTBEHHO.

Mpwn ycTaHOBNEHMM A; MOXHO MCMOMb3oBaTh NpuMmevyaHue B pasgene 11.2 Hacroswero
LOKYMeHTa.

A.4.4 KayecTBO KOHTPOMBHOW MPOUEAYPbl NPU3HAKT YAOBIETBOPUTENBHBIM, NPU BbINOJI-
HEHWUM YCIoBMS:

Kk <Kpn . (A.8)
Mpw HeBbINONHeHUM ycroBus (A.8) 3KCNEPUMEHT NOBTOPSIIOT.

Mpy NOBTOPHOM HEBLINONMHEHWUM yCroBUS (A.8) BbISACHAIOT MPUYMHBLI, NPUMBOASALLNE K He-
YAOBNETBOPUTENBHBIM pe3yrnbTaTam.

A.5 Anzopumm onepamueHO20 KOHMPOJIsi Npoyedypbl 8bIMOJIHEHUST U3MEPeHUli ¢
ucnonb3oeaHuemM obpasyoe Ass1 KOHMpPoJIst

A.5.1 Obpasyamm ana koHTpons aABnsOTCA paboune npobbl C OTCYTCTBUEM AAHHOMO
3M1IEMEHTa UN1 Manol KOHUEHTpaLuuer aneMeHTa, B KOTOpble BBeJleHa ToUHasa KOHLUEeHTpauums
WCKOMOrO afieMeHTa (aTTectoBaHHas xapakrepuctuka — C). QnemeHT KoHUeHTpauum C BBOAST
B npoby Ao crtagmm npobonoaroToBKu.

A.5.2 AnropyTm npoBeAEHMS KOHTPOMSA TOYHOCTU C NPUMEHEHNEM 06pa3LOB AN KOHTPO-
1S COCTOUT B CPaBHEHWUM pesynbTaTta KOHTPONbHOW npoueaypbl Ky, paBHOro pasHOCTU Mexay pe-
3yNbTATOM KOHTPOSIBHOTO M3MEPEHUS aTTECTOBaHHON XapakTepucTnkvi B obpasue Ansi KoHTpona
— X W ero aTTecToBaHHbIM 3Ha4yeHeM — C, C HopMaTMBOM ONepaTUBHOMO KOHTPOS TOYHOCTU — K.

PesyneTaT koHTponbHO NpoLeaypb! paseH
Ke=[x-(|. (A.9)
Hopmartue koHTponsa TouHocTu K paccunTeiBatoT no dopmyne:
K=An=084-A=034- X . (A.10)

A.5.3 TOYHOCTb KOHTPONBHOMO U3MEPEHNUS NPU3HAKOT YAOBNETBOPUTENBHON, ECIN:
Kk <K. (A.11)

Mpw HeBbinonHeHUn ycnoeua (A.11) akcnepuMeHT NOBTOPSIOT.

Mpy NOBTOPHOM HEBLINONHEHWUM YcnoBus (A.11) BbIACHAIOT NPUYMHBI, NPUBOASALLNE K He-
YAOBMNETBOPUTENbHBIM PE3YrbTaTaM.
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TNMPUITOXXKEHUE b
( lngbopmauuotHoe )
Bbubnuorpadus
TY 25-04-1696-75 BonbTMeTp undposoin. TeXHUYecKMe yCnosus
TY 4215-001-20694097-98 Komnnekc CTA aHanUTUYECKWiA BONbTaMNepoMeTpuye-
CKMIA. TEXHUYECKME YCIIOBUS
TY 25-1173.103-84 Annapat Ans GuaucTUnnaLmmM Bofbl. TEXHUYECKUE YCnoBus
TY 64-1.973-76 LLynupl TUrenbHble. TeXHUYecK e YCroBms
TY 2-07-150-86 LLkypka wnmdosarnbHas TkaHeBas anvasHas. TexHUYecKne yCroBms
TY 6-09-2540-87 Hatpus mapokeuns. TexHnyeckme ycnosua
TY 6-09-3678-74 Kanua xnopug oc. 4. TeXHUYEeCcKMe ycnosus
TY 6-09-2540-72 TpunoH b (aByHaTpueBas conb 3TUMNEHAWMAMUHTETPAYKCYCHOM
KncnoTbl) . TexHndeckue ycrosms

TY 6-09-2502-77 Boga buguctunnmposaHHas. TexHUYeckue ycrnosus

TY 6-09-1-85 bymara nHaukatopHas yHuBepcanbHas. TexHU4eckue ycrnosus
TY 6-09-1678-86 dunbTpbl 6e330mbHbIe MHO60N Mapku.

MW 2335-2003 PekomeHgauus. FCU. BHYTpeHHWIA KOHTPOmb KavecTsa pesyrbTa-
TOB KOMNYECTBEHHOMO XMMMUYECKOro aHanmsa

MW 2334-2002 PekomeHgaums. FTCU. Cmecu atTecToBaHHble. O6wme Tpebosanms

K pa3paboTke



MpunoxeHue B

BbIMOTHEHUE U3MEPEHWIA C UCITONIb30BAHMEM AHAJTU3ATOPA CTA
151 ONPELENEHNST UMHKA, KAOMMSI, CBUHLIA M MEOU

Ananusamop CTA domxeH 6bimb npedsapumernbHO nod2omosneH Kk pabome
8 coomsememeauu ¢ « Pykosodcmeom nons3oeamensi» Ha daHHbIl npubop.

B.1  [Ona onpeneneHns KOHUEHTPaLMW 3MEMEHTOB M3 KOMaHhbl «Bbibop» 3arpyxatoT
tharin «TM» co cnegytoLMMM napameTpamm Tpacceoi:

Huenkm 1 - Bkr. 2 —Bkn. 3- Bkn. Tun_passepTku
Otanbl Bpewmsi MoTeH YO las Mew. | CryneHuyatas
Lman
1. Moarotoska | 300c 0,05 Bbikn. Bkn. Bkn. LWar -4
pacresopa Amnrutyga -0
2. Obpabotka 20 0,05 Bbikn. Bxkn. Bxkn. 3agepkka 1- 5
pacreopa 3agepxka 2 - 0
3. O6paboTka 10¢ Bk, Bxr. Bir. 3anonHeHue - 0
anekTpoaa Lk mc 1:-1,200 MoteHuman-0,0
200 2:+1,000 Ipe3=1;-1;
4. Quncrka 20 0,100 Bhikn. Bir. Bin. |Ipadmk pass.
anekTpoaa
5. Hakonne- 10— -1,400 Bbikn. Bkn. Bkn
Hue 120
6. Ycnokoe- 5c¢ -1,200 OtkntoueHo
Hue
7. PasBepTka CKEI’%%CT b 0,050 OTkntoueHo
mB/c
Yueno yukros — 5 Cnnaitt-pasmertka
MHoxurers - 1- 10" Luknnueckast — Boikr. Bhik.
MpownssogHas — Beikn.  Pesepc — Boikr. Bobuuranve ®OHa
WHBepeus — Boikn. 0%.
Punbtp — 20
[nanasoHbl novcka NKOB ANEMEHTOB:
OnemeHT Zn Cd Pb Cu
MoteHywan  -0,900 -0,600 -0,400 -0,050
3oHa[+-mB] 70 70 70 70

B.1 lMpoeepka cmakaH4yukoe, (hOHOGO20 AfTeKmponuUma U 351ekmpodoe Ha Yuc-
momy npu onpedesnieHuu codepxaHusl YuHKa, KaOMusi, ceuHya u medu

B.1.1 B npokaneHHble B MydernsHON NeyYn unm Komnnekce npobonoarotoekn «Temoc-
Okecnpecc» KBapueBble CTaKaHYMKU BMECTUMOCTBIO 15 - 25 oM’ ¢ nomou.u;ro MUNETKN BHOCHAT
0,1 cm® MypaBbWUHOW KWUCNOTbI KOHLEHTpupoBaHHoW, aobasnsotr 8 - 10 cMm® BuancTunmpo-
BaHHOW BOAbI.

B.1.2 CTakaH4MKM C YACTbIM (DOHOBBLIM 3MEKTPOIMTOM MOMELLAIOT B AYENKy, OnycKaroT
3aNeKTpoAbl M 3anyckaloT koMmaHgy «®PoH», HaxumaroT komangy «[lyck» (cm. «PykosoacTtso
nonbL3oBaTensay).

B.1.3 CHumaroT 3 — 5 BonbTamneporpaMmm, NpoBoasT ux obpabotky («YaaneHwe «Bbina-
JAaroLLmx» KpUBbIXY, «YCpeaHeHne» cornacHo «PykoBoacTea nonb3osaTens».



B.1.4 MNpn HanuunM Ha NONYYEHHOW YCPELHEHHOW BONbTamrnepHOW KpMBOW MUKOB Onpe-
AensieMblX anemMeHToB BbicoTol 6onee 0,1 MKA CoOaepXUMOEe CTakaHYMKOB BbINMBAOT, OTMbI-
BAlOT CTaKaH4MKW U 3NeKTPOoAbl, YTOObI B YMCTOM (POHE OTCYTCTBOBaNMW MKW OMNpenensembix
anemeHToB (Unu 6bin MeHee 0,1 MKA).

B.2 Ananu3 npobbi Ha codepxaHue YuHKa, KaOMusi, ceuHya u medu

OpHOBpPEMEHHO NPOBOAAT aHanu3 AByX napannesibHbiX U OAHOW pe3epBHOW Npobbl B
Tpex cTakaH4ukax.

B.2.1 B npoBepeHHbIe Ha YncToTy cTakaH4uvkm (no B.1 npunoxenna B) c pacteopom do-
HOBOFO 3MNEKTPONMTa BHOCAT MEPHOM NUNETKOM aHanusmpyemyto npoby o6vemom 0,1 — 1,0 e
NoAroTOBNEHHYHO NO 10 HaCTOALWEN METOANKN.

B.2.2 3anyckatot komaHay «lpobax» ns konoHku «[dencteusa» (cM. «PykoBoacTBO nonb-
3oBartens»). B Tpacce ycraHaenvBaloT BpeMs noArotoBku pacteopa 120 c. 3anyckatoT komaH-
ay «[lyck».

B pesynbTare BbINOMHEHWUS CEPUN UBMEPEHMWIA Ha 3KpaHe AOIMKHO ObiTb Mo 3 — 5 BOMbLT-
amMneporpamMm B KaXKA0M U3 OKOH BbIBOAA, COOTBETCTBYHOLLMM sivenkam 1, 2, 3. HeBocnpounaeo-
JAVMblE BOMbTaMMNeporpaMmMbl CNefyeT UCKMIYNTL, OCTaBLUMECH YCPEAHUTb.

B.2.3 3anyckatot komaHay «[lobaskay 13 KOnoHku «lenctensy.

B.2.4 3anonHstoT Tabnuuy «Konnyectsoy, Hanpumep:

Macca HaBecku
Ob6bem npobbl 10[cm’]
Ob6bem MuHepanusara 10[cm’]
OB6bem anunkeoThI 10[cm’]
JOBABKA
SneveHT Oﬁ'beM[pé(;nqa]BKVI AC KOHLt[e;:/ZaML%v;ﬂ AC
Zn 0,02 10,0
Cd 0,01 1,0
Pb 0,02 1,0
Cu 0,02 10,0

B.2.5 BHOcAT ¢ nomoLLpo NuneTkn unu gosatopa fobasky AC 3NeMEeHTOB C TakMMU e
napameTpamMu B KaXAyH S4erKy 1 3anyckatoT naMepeHue no gobaske, Haxas "MYCK'".

MonyyeHHble BonbTaMneporpaMmbel 06paboTaTtk Takke, kak npu MaMmepeHun npobbl no
B.4.2 npunoxenns B n no «Pykosogcrea nonb3osartens».

B pesynbtarte Gynet nony4eHo no 3 - 5 3Ha4eHWn KOHLUEHTPaUMKN LUMHKa, KaaMuUs, CBUHLA
1 Megu B UCXofHoW npobe (kaxaoe 3Ha4YeHe Ans COOTBETCTBYHOLLEN napannensHon npobbl),
KOTOpblE MOXHO MpocMoTpeTh B Tabnuue «CoaepxkaHue» 1 3aHecTn B «ApxuBy (cM. «PykoBo-
LCTBO NONb30BATENS»).

B.2.5 MNocne naMeperHns KOHUEHTpaUummn B npobax aneKkTpoabl KaKAON SHYENKN NPOMbIBa-
0T BUANCTUNNMPOBAHHON BOLOW, NpoTUpatoT dunbTposansHoi Bymaron. CtakaH4Mkv NPOMBbI-
BaOT Mo 9.2 HacToALEN METOANKN.



Auaauwsator CTA 17:26.20

Iu.zas' wkA

PucyHok 2. Bonbmamnepoepammbi UUHKa, KaOMusi, C8UHUa U Medu & pacmeope ghOHO8020
anekmposnuma (1), npobei (2) u npobsi ¢ dobaskamu AC anemeHmos (3)



MNpunoxenue I

BbIMOJIHEHUE U3MEPEHWUUA C UCIOTb30BAHUEM AHAJTU3ATOPA CTA
47151 ONPEQENEHUST MbILLUBSIKA
Ananusamop CTA OomxeH 6bimb npedsapumernsHo nodeomoeneH Kk pabome g coom-
eemcmeuu ¢ « Pykoeodcmeom nons3oeamensi» Ha daHHbId npubop.

I.1 BbinonHexue usmepeHuli ¢ ucnosb3oeaHuem aHanusamopa CTA dns onpede-
JIeHUsT MbIWbSIKa
1.1 MNpuroToBneHWe MHAMKATOPHOrO 30510TO-rpadmToBoro anekTpoga (3r3)

Ana nonydernsa 3I'D noBepxHOCTb rpadvTOBOrO anekTpoaa npeaBapuTensHO oTLNndgo-
BaHHOrO Ha hunbTpe, 00eBKMPUBALOT SNEKTPOXUMNYECKOA OUYNCTKON. [INsi STOrO CTakaH4nkun ¢
pacTBOPOM CEPHOWN KUCMOTbl KOHUeHTpauum 0,1 mornb/gm® (o6bvemom okono 10 CM3) ycTaHaB-
nvBaroT B aHanusatop CTA.

[1.1.1 YcTaHaenmMBatoT aNekTpoabl:
rpacdutoBbIN (KaToa) — B rHe3fo PO,
xrnopcepebpsHbIv (aHod) — B rHe3fo XCO3;
TpyBoykn AN nopayu rasa

.1.1.2 N3 komaHgbl «BbIBOP» 3arpyxatot «pann H2SO4» (06paboTka B CEpHO KUCOTE
3MNEKTPOAOB AN NOCNeAyHLLEero HaHECEHWS 30M10TOW MIEHKN).

Tpacca HaSOy
Ayeriku 1- Bkn. 2 — Bkn. 3- Bkn. Twin passepTku
Otankl Bpewms MoTex- Y®O a3 Mew. | MNocroaHHO-TOKOBAA
uvan
1. Mogrotoska 60c 0,000 Boikn. Bxkn. Bkn. LWar -4
pacrsopa Amnnutyga - 0
2. OBbpaboTka 0 0,000 Bbikn. Bxkn. Bxkn. 3agepxka 1- 10
pacTsopa 3apepxka 2 - 0
3. O6paBotka 60c Bbikn. Bxr. Bxr. 3anonHenve - 0
arekTpoaa Uvkn mc  1:-1,000 MoteHman-0,0
200 2:+1,000 Ipes=14-1;
4, Ounctka 0 0 Bblkr. Brr. Bin. | [padvk pase.
anekTpoaa
5. Hakonne- 0 0 Bblkr. Bxn. Bin
Hve
6. Ycnokoe- 5¢ 0 OtkrnoyeHo
HVe
7. PasBeptka | ckopocTb 0 OrtxknioyeHo
100 mB/c
Yueno yuknos — 3 CnnanH-passepTka
MHoxwTens - 1- 10 Bbikn.
MponssogHas — Boikn. BbiuntaHue ®OHa
MHBepcus — Boikn. Bbikn.
dunbTp — 20
[nanasoHbl Novcka NMYKOB 3NEMEHTOB:
OnemeHT -
MoteHuman 0
3oHa [+/- mB] 0

I1.1.3 3anyckawor komaHgy «®OH», Haxumaror komaHgy «[YCK» wn nposogsar
TpY umkna nonapusaumm anextpoaos. MNocne storo BbiBupatotr komaHay «BbIXO» ansa cne-
Zytouiero BeiGopa danna.

[.1.1.4 Y6upatoT cTakaH4MKM ¢ cepHol kucroTon. OnonackmearoT 3MeKTpobl AUCTUMIN-
POBaHHOW BOJOW M Cpasy e NPOBOAAT HAKOMNIIEHNE 30M0TOM NNEHKN M3 pacTBopa xnopuaa 3o-



nota. [ina 3TOro noMewaoT B aHanmusaTop KBapueBble CTakaH4vKu C pacTBOPOM xnopuaa 30-
nota KoHueHTpauuu 100 Mr/,El,Ma, OrycKatoT 3NeKTPOobl.

I1.1.5 W3 komangbl «BbIBOP» 3arpyxatot «dann Au» (HaHeCeHne 30M0TON NIEHKN).

Tpacca Au
Avenkm 1 - Bkn. 2 - Bkn. 3 - Bxn. Twn pa3sepTku
Orans! Bpewms MoTteHyran YoO las Mew. | MoCTOAHHO-TOKOBbI
1. MNoarotoeka 60c 0 Bbikn. Bkn. Brn.
pacrsopa LWar -4
2. ObpaboTka 0 0 Bbikn. Brkn. Bkn. | Amnnuryga-0
pacrsopa 3agepxka 1- 10
3. O6pabotka 0 BbIkn. Brr. Bkn. | 3anepkxa2-0
anekTpoaa Lykn mc  1:-1,000 3anonHexue - 0
0 2:+1,000 Morexynan-0,0
4. Ouncrka 20¢ 0,800 Boin. | Bkn. Ban. [Ipe3s=11-12
anekTpoaa I"pachuk pass.
5. Hakonnenwe 300c -0,500 Bblkn. Brkn. Bkn
6. YcnokoeHve 5¢ -0,500 QOTKNIOYEHO
7. PasBepTka CropocTb + 0,600 OTKnioueHo
100 mB/c
Yueno ywmknos — 1 CnnanH-passepTka
MHoxwrens - 1- 107 Buikn.
MpousBogHas — Bbikn. Bbmwuranve ®OHa
WHBepcus — Boikn. Boikn.
Punbtp — 20
[nanasoHbl Novcka NYKOB 3NEMEHTOB:
onemeHT
MoTeHywan
3oHa [+/- mB]

1.1.6 3anyckaroT komaHay «®OH» v NpOBOAAT HAKOMNMEHWE 30M0TOW MMEHKM Ha No-
BEPXHOCTM rpacUTOBOrO 3MeKTpoaa.

TMpumeyanue: Npy HaKOMNNEHWU 30M0TON MIIEHKU MPOU3BOAAT OCTAHOBKY aHanusatopa
(«CTOIl») cpasy nocne stana «HAKOIMJIEHUE».

.1.1.7 MNpomeiBaloT anekTpoabl duamcTunnMpoBaHHOW Bofon. Ha Topue rpadumToBoro
anekTpoga posrkHa ObiTb BUAHA nneHka 3onota. lNocne pabotel 31D xpaHAT B CyxOM BuAe.
Mepen paboToi (B Nocneayrone AHWN) aNEKTPOA HE MPOTUPALOT, @ ONonackMBaroT BugmucTun-
NMPOBaHHOM BOLOW W npoBoasaT obpabotky B cepHom kucnote (Tpacca HoSO4 — anekTpoxumm-
yeckasi Ou1CTKa), Kak W nepesi HAHECEHEM 30J10TON NIEHKU.

OneKkTpoabl roToBbl K paboTe.
MposoasT komaray «BbIXO» ana Beibopa cneayrowero panna.

I.2 lMpoeepka pabombi 3I'3 no koHMponeLHOU Npobe MblWbsIKa
Mocne NpUroToBNEHNA HOBOTO 30510TOrPAUTOBOrO 3NEKTPoAa UNK MpU COMHEHUN B XO-
pOLLEM Ka4eCcTBe 30M10TOM MNMEHKM MPOBepsItoT paboTy 3onoTorpadmUTOBOro 3reKTpoga No KoH-
TponbHbIM Npobam.
[InA 3TOro NPoBOASAT CrieayloLLme onepaumn;
2.1 N3 xomaHab! “BbIBOP” BbiGupatotr arn “As”



Tpacca As
3arpy>xaroT unm cosgatoT Tpaccy aHanuaa co CneayrLwmMm napameTpamMu:

Avenkm 1 - Bkn. 2 - Bkn. 3 - Bk Tvn pasBepTku
Sranb! Bpemsa Moten- YO [a3 Mew. | MNocrosiHHO-TOKOBaSA
uman
1. Noarotos- 60c 0,000 Bbikn. Brn. Brkn. LWar -4
Ka pacTsopa Amvnnvryga - 0
2. Obpabotka Oc 0,000 Bhbikn. Brn. Brn. 3apepxka 1- 10
pactsopa 3agepxka 2 - 0
3. O6paboTka Oc BbIkr. Brkn. B, 3anonHeHue - 0
anekTpoaa Lvkn mc 1: -1,000 MoTteHywan-0,0
0 2:+1,000 lpes=11-12
4. QuucTka 20c 0,600 Bbikn. Bxkn. Bxkn. I"padpmk pass.
anekTpoga
5. Hakonne- 60c -1,000 Bebikn. Brn. Bkn.
HVe
6. Ycnokoe- 5¢ -0,600 OTKNoUeHO
HVe
7. PasBepTka CK:%%CTb +0,600 QOTKnoueHo
mB/c
Yueno yuknos — 5 Cnnaiii-paseepTka
MHosiurers - 1- 101 Bblkn.
MpownssogHasi - Bbikn. BbuutaHve ®OHa
MHBepeust - Beikn.  dunstp —20 Bbikn.
[nanasoHbl MOMCKa NUKOB 3rEMEHTOB:
SnemeHT As
MoteHuman 0,050
3oHa [+/- mB] 50

2.2 CtakaH4mk ¢ pactBopoM HOHOBOrO SHGKTPOJ'IVITa o6bemom 10 cm® 1-2 oM’ pac-
TBOpa TPUnoHa b koHueHTpauumn 0,1 monb/om® + 8 — 9 cm® OMaANCTUNNMPOBAHHOM BOAbI) MO-
MELLAT B SYEWKy, OMyCKalT SMeKTpoAbl W 3anyckaloT komaHay ‘©OH” (cm. “Pykosoactso
nons3osartens”’). Chumaior 3 - 5 BonbTamneporpamMm, MPOBOASAT U ux 0bpaboTky
(«YCPEOHEHWE »). Mpouseogat komaHay «BbIXO4». Nepexogar B komangy «MPOBA». Beo-
AAT B CTakaH4yuk ¢ ('bOHOBbIM anekrponutom 0,02 cm® arrecroBaHHoro pacTBopa MbllbAKa
KoHLeHTpaummn 10,0 Mrl,qM MonyyeHHbI pacTBOp SBAAETCA KOHTPOJIbHOW Npobor ¢ coaepxa-
HUEM Mblwbsika 0,2 mr/om> npv o6beme npobel 1,0 oM’

2.3 3anyckaroT komaHay «[NPOBA» (yctaHoeuTe kypcop Ha «[TYCK/CTOMM», wenkHute
NEBOV KNnasvLWen MbIUW OAVH pas), NMPON3BOAAT HECKONMbKO CbEMOK BONMbTAMMEPHbLIX KPUBbIX,
npoBogat ux obpabotky («YCPEOHEHUE») (cMm. «PykoBoacTBO nonb3oBaTensa» KoMaHaa
«MPOBA») n nepexoasat B komaHay «JOBABKA» (cm. «PykoBoacTBO FIOJ'IbSOBaTeJ'IFI»)

r24 BHOCHT B CTakaH4uk ¢ npo6on nobaeky mbiwbska o6bemom 0,02 om® KOHUeHTpa-
ummn 10,0 mr/am® v 3anyckatoT komaHgy «[JOBABKA».

[Moka komMnnekc NPoBOANT N3MEPEHNS, 3anonHalT Tabnuuy B rpade «KONMMNMYECTBO».

Hanpumep:

Macca HaBecku 0.00[r]

O6bem Npobbi 1,00 [cMm’ ]
O6bem muHepanusata | 1,00 [ cm’ ]
O6bem an1KeoTbI 1,00 [cm’ ]

OOBABKA
OnemeHT O6bem pobaskn AC [ oM’ ] KoHuenTpauus AC [ mr/am® ]
As 0,02 10,0




Mocne ob6paboTkn BonbTamnepHbix KpuwBbix Aobaskn («YCPEOHEHWE») cmotpsT
«COOEP>XAHUE».
Ecnu pacxoxaeHve mexay noflyYeHHbIMU M BBeAEHHbIMM KOHLEHTpaLmsMU CocTaBnseT

<20%, TO aneKTpOoAbl CHNTAOT NPUroaHbIM K padote. lNMocne 3Toro NPUCTYNaroT K U3MEPeHUo
npo6 B Takol e nocnegosBaTesibHOCTU. AnekTpoabl roToBbl k paboTe.

.3 AHanu3 npo6bi Ha codepxaHue MbllbsiKa

OpnHOBpPEMEHHO NPOBOAAT aHanu3 AByX napannenbHbIX U OfAHOW pesepBHOW Npobbl B
TPex CTakaHuMKax.

.3.1 B npoBepeHHble Ha YNCTOTY KBapLEBble CTakaHUMK1 BHOCAT npoOdbl, NOAroTOBNEH-
Hble Anda namepeHnda no MeToaunku.

3anyckator komaHgy «MPOBA» us konoHkn «JENCTBUA». 3anyckaioT komaHay
«[MYCK». lMocne Kaxaoro uykna UsMepeHnun Ha aKpaH BbIBOASTCA oyepeHble BONbTaMnepo-
rpamMmmbl XapakTepHoro Tuna. B pesynbraTe BbINOMHEHUS CEPUN NSMEPEHUIA HA 3KPaHE AOIDKHO
ObITb MO TPW - NATb BONIbTAMNEPOrpamMm B KaXK[OM U3 OKOH BbIBOAA, COOTBETCTBYIOLUMM AYEN-
kam 1, 2, 3. HeBocnpounssogumble BONbTaMneporpaMmmesl UCKNHOYAoT.

I.3.2 Mocne uamepeHnsi no Npobe curHana Mblllbsika BLIXOAST U3 MeHio «JEVCTBUS»

no npo6e n BxoasaT B meHto "NOBABKA". 3anonHstor Tabnuyy "KOJIMYECTBO" B meHio aen-
ctBuit no «JOBABKE».

Hanpumep:

Macca HaBecku 0.00[r]

O6bem npobbl 1,00 [cm’]
O6bem muHepanusata | 1,00 [cm®]
O6bem annKkBoTbI 1,00 [em’]

TIOGABKA
BnemeHT OﬁbeM[,E(l,:(Kﬂga]BKM AC KOHLl[e“::/pA?ngvr AC
As 0,02 10,0

B Kkaxayto s4eiky BHOCAT C MOMOLLBIO NUNETKN unn gosartopa fobasky AC Mblwbska C
TakMMM Xe napameTpamn 1 3anyckaroT namepeHune no gobaeke, Haxxas "TMTYCK' B MeH0 gencr-
BuM no «JOBABKE».

Ecnun k aToMy MOMEHTY KOMMNEKC NPOBEN U3MepeHVe 1 pasmeTka Kpuebix y Bac npose-
AeHa, MOXHO cpasy MOCMOTPETL pe3ynbTaThl aHanmaa B Tabnuye COOAEPXAHUE (cm. «Pyko-
BOACTBO NONb30BaTENSNY).

Mocne 3aBepLUEHUs] BCEX U3MEPEHWI, UCKMIOYEHUS BbINABLUMX KPUBLIX U YCpeaHEHUS

pe3ynbTaToB - aHanuMa npobbl Ha CoAepPXKaHNe Mbillbska 3aseplueH. OKoHYaTenbHbIN pesynb-
Tat cMoTpsT B «CopepkaHne» n 3aHecTn B <APXUB» (cM. «PykoBOACTBO NONb30BaTENsi»).



NHCTPYKLU WA Ne 1
BbIMO/HEHWE N3MEPEHNI C NCMOJIb3OBAHVEM
KOMMNEKCA BOJIbTAMIMEPOMETPUNYECKOIO CTA
(c nporpaMmmMHbIM 06ecriedeHnem Windows)
015 onpefeneHns MaccoBom KoHueHTpauun LUV/HKA, KAOMUA, CBUHLA 1 MEOU

Komnnekc CTA fo0MXeH 6biTb NpefBapuTesibHO MOAFOTOBMEH K pa6oTe B COOTBETCTBUU C
«PyKOBOZCTBOM MO0/b30BaTENs» M MAcnopTOM Ha [aHHblli BOMbTAMNEPOMETPUYECKNA KOM-
nnekc.

1 TloaroroBKa 3/1eKTPOAOB U CTaKaH4YMKOB

ONneKTpoabl:
B VHOUKATOPHbLIA 3N1eKTPo4 - PTYTHO-MIEHOYHbIV HA cepebpsHOl NOANOXKE C TOJLUHON
nneHkn ptytm 10-15 mkM n paboueli nosepxHocTbio 0,2 - 0,3 cM3;
m  3/1eKTPOJ CPaBHEHUS - X/IOPCEPEOPSHbIN, 3anOfIHEHHbIA X0PUAOM Ka/nsi KOHUEHTpa-
uun 1,0 mons/gm3c conpoTusneHnem He 6onee 30, kKOMm.
CMEeHHble CTakaH4YMKn 13 KBapLeBoro crekna BMecTuMocTbio 20 - 25 cm3.
Mepen aHanNM30M KaxAoi npobbl NPOBOAST «OTMbIBKY» 3/1€KTPOAOB W CTakaH4YMKoB. OnA
3TOro 3arpyxatT paiin co3gaHHOW 3apaHee MeTOAMKMA UK CcO34al0T HOBYIO.

Ana 3arpysku cyuwiecTBylolieli MeTOAUKM BbIGUPAKOT Ha MNaHenu ynpaBfeHus MNyHKT 7
METOOUNKA / OTKPbITb. B okHe BbiGopa haiina BbiGUpatoT He06X0AMMbINA halin MeToankn un
HaxumalT kHonky OTKPbITb ®AN/T «OTmbIBKa ANna TM»

Co3pgaHne HOBOW MeTOoAMKM (cM. «PykoBOACTBO nonb3oBaTensi» pasgen «CosgaHue
HOBOW METOAMNKN»),

B rnaBHOM MeHW BbiGupalT nyHkT D MeTtoauka / HoBas meTtoauka BBogsTt cnepnyto-

wue napameTpsbi:

Tpacca
- MeTogyka
HanmeHoBaHve ' OTmbIBKa Ansa T™M \
T Pa3BepTka Pexum onemeHT | KoHTposb
pacca Bpewms, ¢ MNoteHuwan, B Y®O a3 MeLuan
Y MoaroToBka pacTsopa 120 0,1000 - Y
0,000 | 0,000
aga 0,000
0,000
Y YcnokoeHue 2 0,000
0iv
PasBepTka

Tpacca Pa3BepTka Pexum DnemeHT KoHTponb
Tun pa3BepTkn [ CtyneHuaras] [®opma pa3BepTku]
[dnana3oH Toka 30 MA
LLlar passepTkn 1 vB
3agepxka 1 75 % 4 4 4
3anepxka %
Havasio n %
OKOHYaH1e uMnysbca %
AmMnauty; mMB



Hakonnexve | 1 pa3

Pexum
Tpacca Pa3BepTka Pexum 2nemeHT KoHTponb
Y Aueiika 1 Yucno onbiToB
o dunbTp 0
Y Auelika 2 [ 1]
Y Aueiika 3 Cxema ViHBepcKsa no Toky
[2-x anekTpogHas ] MHBepcyst no noTeHuuany
MepBas npousBoaHas
Pa3meTka dopma pasmeTkn
| [ABTOMAaT] | [MnHmnsA] | CnnaiiH
OnemMeHT
Tpacca PasBepTka Pexum dnemMeHT KoHTponb
ims MoTteHunan, B 30Ha, mB

[ns coxpaHeHus Tekyweli MeTOAMKM NOA HOBbIM MMEHEM BbIGMPAKT B FNaBHOM MEHIO
nyHkT MeTtoguka / CoxpaHuTtb (Cm. «PykoBofcTBO nosib3oBaTtens» pasgen.3.3 «CoxpaHeHue
MeTOAMKN B BMAE HOBOrO halina»),

11 B uucCTble KBapLeBble CTakaHYMKN C NOMOLLbI0 MUNETKN Uan gosartopa BHocAT no 10,0
- 12,0 cm3 6uaguctunnupoBaHHoit Boabl 1 0,05 cM3 KOHLEHTPUPOBAHHOW MypaBbWHOW KACAOTHI.
CTakaH4MKu C MoJIyYeHHbIM pPacTBOPOM MOMeLalT B AYeliKy, ONycKalT 3NeKTpofAbl: PTYTHO-
nneHo4Hbli anekTpos (rHes3go P3), xnopcepebpsHbli anekTpos (rHe3go XC3). 3anyckalT Ko-
MaHgy » «3anyck noAroToBKW pacTtBopa.

Mocne 3aBepLUeHNs OLHOTO LMKNa COAepXnMoe CTakaHUMKOB BblMBalOT. CTakaHuMKu ono-
nackmsaloT 2 -3 pasa 6uanMcTUNIMPOBaHHOWK BoAoN. Ellle pa3 noBTOPAIOT onepauuu.

2 MpoBepka cTakaH4YMKOB, pacTBopa (hOHOBOrO 3/1€KTPOAMTa 1 3N1eKTPOAO0B Ha
UMCTOTY NPKU oNpeaeneHnn CoaepxaHnsa LMHKa, kKagMus, CBUHLA, Mean

Lns 3arpy3ks cyuiecTBylolweli MeToAWKM B [N1AaBHOM MEHK BblOMpalT MyHKT A
METOOUVNKA / OTKPbITb. B okHe BbiGopa haiina BbIGUpalOT HEOOGX0AMMbIN halin MeToanku 1
HaxunmawT kHonky OTKPbITb ®AUNJT (Hanpumep, «TM »).

Co3paHne HOBOM MeToauKKM (cM. pasgen 3.1 «PykoBogCcTBa Nosib3oBaTtens».)

B rnaBHOM MeHi BbIGMpatoT nyHKT MeToauka / HoBas. B okHO pefakTupoBaHus BBOAAT
napameTpbl COrlacHO MeToAuKe NPOBefeHNs KOMYeCTBEHHOro XMMUYeCKOro aHanunsa.

Hanpumep, BBOAAT cnefyiolive napamMeTpbl ANs onNpeAeneHns LUHKa, Kaamusl, CBUMHLA U
mMeaw.



Tpacca

MeToguka
HaumeHoBaHve " Onpegenenue Zn, Cd, Pb, Cn ]
PasBepTka Pexum 2nemeHT KoHTponb
Tpacca
Bpewms, ¢ lNoteHuman, B Y®O las Mewwasika
Y MogrotoBka pacTBopa 300 0,1000 Y Y
Y O6paboTka pacTBopa 10 0,100 Y Y
Y O6paboTka anekTpoga 10 -1.400 0,100 Y Y
Y OuuncTka anekTpoga 20 0,100 Y
Y Hakonnexune 30-180 -1,400 Y Y
Y YcnokoeHue 5 -1,200
Y PasBepTka 90mB/c 0,150
Pa3BepTka
Tpacca PassepTka Pexvm SnemMeHT KoHTponb
Tun pasBepTkn [ CtyneHnyuatas] [®Popma pasBepTkM]
[AnanasoH TokKa 0,3 MA
Lar passepTkn 4 mMB
3agepxka 1 80 %
3apepxka 2
Hayvano umnynsca
OKOHYaHue umnynbca 4
Amnnutyga MB
HakonneHue 1 pas3 4
Pexum
Tpacca Pa3BepTka Pexum SnemeHT KoHTponb
Y Auelika 1 Yucno onbIToB
. PunbTp 20
Y HAueitka 2 [ 5]
Y Aueiika 3 Cxema NHBepcus no Toky
[ 2-x anekTpoaHas] WHBepcus no noTeHuuany
MepBas npou3soaHas
Pa3meTka dopma pasmeTku
PyuHas [ABTOMAT ] [MnHna] CnnaiiH
anemeHT
Tpacca Pa3sepTka Pexxum onemeHT KoHTponb
Vms MoTteHupan, B 30Ha, VB
1 2Zn -0.900 100
2 Cd -0.600 100
3 Pb -0.400 100
4 Cn -0.050 100



KoHTpoOb

Tpacca Pa3sepTtka Pexum anemeHT KoHTposb
2nemeHT OTHOCUTENbHBIV Npeaen NoBTOPSIEMOCTH, XapaKkTepucTuka norpeLLHo-
r, % cmn, a, %
1 Zn 39 40
2 cCd 39 40
3 Pb 39 40
4 Cun 39 40

CoxpaHsiloT MEeTOAMKY: B KOMaHAe 1aBHOT0 MeHi «CoxpaHuTb MeTOAMKY» WU Ha na-
Henu ynpasneHus H (Hanpumep «Onpegenenune Zn, Cd, Pb, Cu B nocyae»).

N3mepeHne doHa. B uncTble kBapLueBble CTakaH4MKM, MOArOTOBMAEHHble Mo pasgeny 1.1
MHcTpykuum  Nel, ¢ nomouiblo NuneTkn nnm gosatopa BHocAT no 10,0 - 12,0 cm3 bugnctunnin-
poBaHHOl BoAbl M 0,2 CM3 KOHLLEHTPUPOBAHHOW MypaBbWHON KUCNOTbl. CTakaHuMKu € NOayYeH-
HbIM PacTBOPOM MOMeELLAIT B SYeliKy, ONyCKatloT 3N1eKTPosbl.

3anyckalT koMaHay «T ®OH» (cMm. «PykoBOACTBO Mnofib3oBartens» pasfen 4.2 «3anyck
aHanMn3a (hoHOBOro pacteopa»). CHuMatoT 3-5 BosibTaMmneporpamMm.

MpoBoAAT pasMeTKy NOJyYeHHbIX BONbTamneporpamMmm (cM. «PyKkoBOACTBO Mofb3oBaTe-
na», pasgen «PasmeTka BOSbTaMMNEPHbIX 3aBUCUMOCTEN»), yAa/leHNe «BbIiNafallnx» Kpu-
BbIX» (CM. «PyKOBOACTBO MO/ib3oBaTensa», pasgen «O6paboTka BO/bTaMNEepPHbIX KPUBLIX»).

Mpy HanMuMM Ha BOMbTAMMEPHbIX KPUBLIX MWKOB OMpeAensieMblX 3/1EMEHTOB BbICOTOM
6onee 0,1 MKA coaepXMmoe CTakaH4YMKOB BblIMBAIOT, OTMbIBAIOT CTaKaHUYMKM U 3NEKTPOAbl Mo
pasgeny 11 WHctpykumm 1 Tak, 4TOObl B UNCTOM (DOHE OTCYTCTBOBA/IM MUKW OnpegensiemMblX
anemeHToB (Mm 6bIIn meHee 0,1 MKA).

Mo oKOHYaHUK M3MepeHnst hoHa COAEPXMMOe CTaKaHYMKOB He BbIIMBAIOT.

3 [lpoBepka paboTbl PTYTHO-NEHOYHbIX 3/1EKTPOAOB N0 KOHTPO/IbHOII Npo6e

MpoBepKy paboTbl PpTYTHO-NNEHOYHbIX 3nekTpogos (PM3) nposogAT:

1) nocne HaHeceHUs NJIeHKW PTYTW Ha NOBepXHOCTb Pr13;
2) Npw Hey[OBNEeTBOPUTENLHOW CXOAMMOCTY Pe3ybTaToB aHaIM3a.

MpoBOAAT NPOBEpKY CTakaH4uMKoB, pacTBopa (POHOBOrO 3NEKTPONNTA W IEKTPOAOB Ha
4YnCTOTYy No pasgeny 2 VIHCTpykuun Nel, yctaHOBUB B Tpacce BpemMsa HakonneHus 30 c.

Mocne npoBeAeHNsI M3MEPEHN DOHOBbIN 3MEKTPOIUT U3 CTAKAHUMKOB He BbIIMBAIOT.

B cTakaHuvku ¢ pacTBOpoOM (POHOBOIO 3/1EKTPOSIMTA C MOMOLLbLIO NUNETKA WK Jo3aTopa
BHOCAT no 0,02 cmM3 aTTecTOBaHHbIX PAacTBOPOB: KaAMMUS, CBMHLA KOHUEeHTpauun 1,0mr/gm3;
LMHKa U Mean koHueHTpauum 10,0 mr/gm3

Mony4yeHHbIn pacTBOp OyaeT SABAATLCA KOHTPOJSIbHON MPO6OM C coaepXaHvem Kaamus,
cBuHUa - no 0,002 mr/gm3; unHka, meau - no 0,02 mr/am3npu o6beme npobbl 10 cm3

M3mepeHve npobbl (cM. «PyKoBOACTBO Mosfib3oBaTens» pasgen 4.6 «3anyck aHanusa
npoobI»).

3anyckaloT KomaHay «n [lonyyeHne BoNbTamneporpaMm npobbi». CHuMawT no 3 - 5
BOJIbTamneporpamm. MpoBogsaT ux pasmeTky (CMm. «PykoBOACTBO nosib3oBatens», pasgen 4.3
«Pa3meTka BONbTaMNepPHbIX 3aBUCUMOCTEN»), yaaneHne «BbiNafalolmx» KpUBbIX (CM. pasgen



4.4 «O6paboTka BOSIbTAMMEPHbIX KPUBBLIX>),

B okHe «PesynbTaTbl W3MEPEHVsi CUTHaUI0B» ® 0TOBpaxXaloTCsi pesy/ibTaTbl Pa3MeTKu
[151 BCEX TUMOB BOJIbTAMMEPOrPaMM:

Pesynbtarbl U3MepeHus curHanos

Aueiika 1 | Aueiika 2 | Aueiika 3 |

[o6aska 2 Zn Cd Pb (07}
rpackl 119954 10,765 8,374 42,555
rpachnk2 115,53 10,983 8,455 41,759
rpaduK3 117474 10941 7973 39,932
Tpachuks 115526 11,022 8,488 38,189

CpepHee 3HaueHne 117,121 10,928 8,322 40,609

CpepHuii no oy 0,063 0,101

CpegHuii no npote 50,573 352 3,043 15,958

CpegHuii no 1-/ go6aske 93,541 7.44K4 6,149 31,879

CpepHuii no 2-4 fobaske 116,665 10,942 8,507 40,442

Bce 3HaueHus npveeaeHbl K

0K
MKA

N3mepeHne Npobbl ¢ go6aBkoii (CM. «PyKOBOACTBO Mo/ib3oBatens», pasgen 4.7 «3a-
MycK aHann3a Jo6aBku»).
BHOCAT B CTakaHuMKkK C Npoboii Takme xe aobaskn AC anemeHToB - no 0,02 cm3 aTTecTo-

BaHHbIX pacTBOPOB Kagmusi, CBMHLA KOHUeHTpauun 1,0 Mr/am3; UMHKa 1 Meay KOHLEeHTpauum
10,0 mr/gm3

A
3anonHsT Tabnuuy «Konmuectso» Hanpumvep:

B Tpacce OTK/HOUAIOT BbINO/HEHME 3Tana «MoAroToBKa pacTeopa.

3anyckaloT koMaHay « H  lMonydyeHne BOSbTaMneporpamm npobbl ¢ A06aBKO».

CHumatoT no 3 - 5 BonbTamneporpamm. MpoBogsaT vx o6paboTky aHanorMyHo pasgeny «3-
MepeHne npoobbI.



PacueT MaccoBoOii KOHLEHTPALUMN 3/1EMEHTOB B KOHTPO/IbLHO Npo6e.
Ona nepexofa B Tabnuly «KoHLEHTpauusi» B [1aBHOM OKHE Ha MaHenu ynpaBjieHusl Ha-

XUMatT KHOMKY OKHO BbIMOJIHEHMA M NpOCMOTpa pe3ynbTaTtoB aHanusa. (Cm. «Pyko-
BOACTBO Monb3oBaTtenis», pasgen 4.9 «BbluncneHve KoHUeHTpaLmmn»)

PeayanaTbl aHanusa B

3nemeHTbI flyeitka 1 flueiika 2 Aueiika 3

Zn 0,017 (mr/igm3) 0,014 (mr/gm3) 0,013 (mr/gm3)

cd 0,0014 (Mr/gm3) 0,0014 (Mr/gm3) 0,0020 [mr/Am3)

Pb 0,0016 (mr/gm3) 0,0018 (mr/gm3) 0,0017 [mr/'am3)

(o] 0,018 (mr/'gm3) 0,020 (mr/gm3) 0,019 (mr/'gm3)

17 YuutbiBaTh Cb'l Ok

[ YuutbiBath [lobaBky 2

r BWORBLIOYqETE-HHVE S EIIEAEY 4 Mpwemneniocts

ANeMeHTbI PesynbTaTbl aHannsa [loBepuTeNbHAs BEPOSATHOCTb
Zn 0,017 + 0,006 [mr/gm3) P=095
Cd 0,0016 £0,0005 [mr/'Am3] P =095
Pb 0.0017 +0,0006  (Mr/gm3) P=095
Cn 0,019 +0,007 (mr/gm3) P =095

Ecnn pacxoxpgeHus Mexpgy noslyYeHHbIMW U BBELEHHbIMW KOHUEHTpauusMu He npeBbl-
watoT 30 %, PTYTHO-MNJIEHOYHbIE 3NEKTPOAbl CUMTAIOT MPUrof4HbIMKU K pabote. B npoTMBHOM
cnyyae nNpoBepKy PTYTHO-MN/IEHOYHbIX 3/1€KTPOAO0B CneAyeT NOBTOPUTL elle pas.

4 AHanu3 npo6bl Ha COAEpXaHue LuHKa, KaAMUS, CBUHLA U Meau

OfHOBpPEMEHHO peKoMeHAyeTCs MPOBOAUTbL aHanu3 ABYX napanfienbHblX U OfHOl pe-
3epBHOI NPOGbLI B TPEX CTakaHuMKax.

B npoBepeHHble Ha YACTOTY CTakaHuukn no pasgeny 2 NHcTpykumm Nel ¢ pactBopom ¢ho-
HOBOrO 3/1EKTPONMTA NMEPEHOCAT aNMKBOTHYIO YacTb aHaIM3npyemoi npobbl, MOAroTOBNEHHO
no paspgesny «fogrotoska nNpo6» METOAMKM KOSIMYECTBEHHOTO XMMUYECKOIo aHaIn3a».

3anyckatoT KomaHgy «n [lonyyeHne BosbTamneporpamm npo6bi» (cM. PyKoBoAcTBO
nonb3oBartesns pasgen 4.6 «3anyck aHanmsa npobbl»). CHMMalOT no 3 - 5 BonNbTaMmneporpamm,
nNpoBOAAT UX pa3meTky (CM. «PykoBoACTBO nofb3oBaTens», pasgen 4.3 «Pa3meTka Bo/ibTaM-
NepHbIX 3aBUCUMMOCTEW»), yAaneHune «BbiNafatolmx» KpuBbIX» (CM. «PyKOBOACTBO MO/b30Ba-
Tens», pasgen 4.4 «O6paboTka BOMbTAMMEPHbIX KPUBbIX»),

B cTakaHuMKkn ¢ Npo6oi ¢ MOMOLLbI NUNETKN WM fo3aTtopa BHOCAT fobaBkn AC anemeH-
TOB B Takmx o6bemax, 4YTobbl BbICOTbI NMUKOB Ha BOJIbTamMneporpaMMe yBeUYUIUChL NPUMEPHO
B 2 pasa.

B Tabnuue «Konnuectso» A. AN5 KaXAON akTUBHONM AYelkn ykasbiBaloT: 06BbemM npobbl,
06bemM MUHepanusarta, 06BbEM a/MKBOTBI, KOHLEHTPauuio n o6bem go6askn AC 3/1€eMEHTOB.

B Tpacce y6upaloT «rasiouky» Ha atane «[MoArotoBka pacteopa». 3anyckatoT KoMaHay

« 1' Tony4yeHne BoMbTamMneporpamm npo6bl ¢ go6aBkoli» CHumatT no 3 - 5 BosbTam-
neporpamm. MpoBoaaT ux 06paboTKy Tak Xe, kak 1 Npu U3MepeHnn npoobsbl.



BbluncneHve maccoBblX KOHLLEHTpaLI,I/IVI onpenensdemMbliX 3/1EMEHT OB
HaxumatroT KHONKy OkKHO NpoCMOTpa pe3ynbTaToB aHa/n3a Ha naHesn ynpasfieHus.

B Tabnuue npeacTaBfieHbl 3HAYEHWSI MACCOBbIX KOHLEHTpauuii LuHKa, KagMusi, CBUHLA Y
Mean 405 Kax4OW 3 napannienbHbix npob. HaxumatoT kHomky [MpuemnemocTtsb]. B cnydae,
korga pesynbTaTbl U3MEPEHUI napannenbHbiX Npo6 NpuMeMsIEMbI, BbIYUCAAETCA cpedHee
apvdmeTuyeckoe 3HayeHre, KOTopoe NPYHUMALOT 3a pesynbTaTt aHanumsa.

Mpy HEO6GXOANUMOCTM B CTaKaHUYMKM C NPOGOI BBOAAT BTOPY A06aBKy AC 3/1EMEHTOB, 3a-

nyckaloT KOMaHgy «— [lonydeHue BofbTamneporpamm npo6bl ¢ ABYMS fAo6aBKamu»,
CHUMatoT 3 -5 BoO/IbTamMneporpamm, NpoBoAsAT UX 06paGoTKy.

CoxpaHeHMWe foKyMeHTa. [Na coXpaHeHWs AOKYMEHTa B apxXvBe Ha NaHenu ynpaesne-

HUSI HKVMMAIOT KHOMKY "  WAM B [NABHOM MEHI0 BbIGMPAKT MyHKT JOKYMeHT/CoXpaHuTb B
thaiin B apxuse. (CM. «PyKOBOACTBO MO/Mb30BaTENS», pasgen 5 «PaboTa ¢ JOKYMEHTOM»).

[na neyaT BoMbTamMnepHbIX KPUBbLIX HA NPUHTEPE HAXMMAKT KHOMKY A  WAM B rNaBHOM
MEHI0 BblOMpaloT NyHKT JokymeHT / Meuatb rpacdunkoB (Cm. «PykoBOACTBO MONb30BaTENNA»,
pasgen 6 «lMeyatb»),

[JaHHble pe3ynbTaTa aHanusa MOryT 6bITb pacneyaTtaHbl B BuAe NpoTokona B chopmate
Microsoft ® Word no cyuiecTytowemy wabnoHy otyeta (Cm. «PykoBOACTBO NO/b30BaTENIA»,
pasgen 7.2). Tak xe BO3MOXHO cO3faHue LwabioHa no TpebyemomMy Tuny ohopMaeHnsa oTyeTa
(Cm. «PykoBOACTBO Monb3oBaTens», pasgen 7.1).

5 BbinonHeHWe un3MepeHWi Npobbl Npu pas3fenbHOM onpefeieHNM MacCcoBblX
KOHUeHTpauun Zn mn Cd, Pb, Cn

Ecnv npu cbemke nepBoii BosbTamneporpammbl Npo6bl OKaXeTcsl, YTO BbicOTa
aHOAHOro MuKa Zn npeBbilWaeT BbICOTbl OCTabHbIX 37emMeHToB B 10 -15 1 6onee pas, T0 npo-
BOAAT B NEpBY0 ovepeab onpegenerHvne Cd, Pb, Cu, a 3aTem - Zn B TOli e npooGe.

OnpegeneHune Cd. Pb. Cn
Mi3mMeHAT napameTpbl Tpacchl cneaylwmMm o6pasom:

Tpacca
MeTtoauka
HaumeHosaHve [Onpegenenne Zn, Cd. Pb. Cn oTceueHue Zn 1
Tpacca Pa3BepTka Pexvim nemeHt KoHTpornb
Bpewms, ¢ MoteHupan, B Y®O a3 MeLwuanka

MoprotoBka pacteopa Y Y
Y O6paboTka pactBopa 20 0,100 Y Y
Y O6paboTka anektpoga 10 -1.400 0,100 Y Y
Y OuncTka anekTpoga 20 0,100 Y Y
Y Hakonnexve 60-180 -1,150 Y Y
Y YcnokoeHue 5 -0,850
Y Pa3BepTka 90 mB/c 0,150

3anyckalT KomaHay «n ofiydyeHue BonbTamneporpamMmM npo6bi» (cM. PyKoBOACTBO
nonb3oBatens pasgen 4.6 «3anyck aHanmsa npo6bi»). CHUMAKT Mo 3 - 5 Bo/bTamMneporpamm,
NpoBOAAT UX pa3MeTKy (CM. «PyKoBOACTBO Mo/nb3oBaTefs», pasgen 4.3 «PasmeTka BonbTaMm-
NepHbIX 3aBUCUMOCTEN»), yAaneHne «BbiNafarLmx» KPUBbIX» (CM. «PyKOBOACTBO Mo/b30Ba-
Tens», pasgen 4.4 «O6paboTka BONbTaMNEPHbIX KPUBbIX»).



B cTakaHuvK1 ¢ Npo6oii C MOMOLLbIO NMUMNEeTKW WK fo3aTopa BHOCAT Ao6aBkn AC Kaamus,
CBMHLA W Meaun B Taknx 06bemMax, 4Tobbl BbICOTbI MUKOB 3/IEMEHTOB Ha BOJibTamneporpamMmme
yBEMUUINCL NPUMEPHO B 2 pasa.

B Tabnnue «KonmuectBo» ONA KaXOol aKTUBHOW AYeiiku ykasblBatoT: 06beM Mnpo-
6bl, 06bEM MUHEpanun3aTta, 06bEM a/IMKBOTbI, KOHUEHTpauuto n obbem gobasku AC.

3anyckaloT komaHgy « :  [lonyyeHue BonbTamneporpamm npo6bl ¢ A06aBKOW».
CHumatoT no 3 - 5 Bonbtamneporpamm. MpoBogAT ux o6paboTKy Tak ke, Kak u npu n3MepeHun
npoobl.

BbluncneHne maccoBblX KOHueHTpaLLMﬁ KagMmuna, cBuHUa n mean

HaxxmmatoT KHOMKy OKHO BblYMCNEHUSI M NPOCMOTpa pe3y/bTaToB aHanM3a Ha na-
Henu ynpasneHus.

B Tabnuue npefcTaBneHbl 3HaYEHNs1 MacCoBbIX KOHLEHTPaLUuii KagMusi, CBUHLA 1 Meau
NS KaXAol 13 napannenbHbiX Npob. HaxumatoT kHonKy [MpreMnemocTs]; B ciyyae, korga
pe3ynbTaTbl U3MEPEHU NnapannenbHbIX NPo6 NpuemaeMsbl, BbIYMCASETCA cpefHee apudmeTn-
yeckoe 3HayeHune, KOTopoe MPUHMMAIOT 3a pe3ynbTaT aHanu3a.

Mpy HEO6XOANUMOCTY B CTaKaHUYMKM C NPO6OI BBOAAT BTOPY A06aBKy AC 3/1EMEHTOB, 3a-

nyckawT KomaHgy «— [lonyyeHue BonbTamneporpamMm npobbl ¢ ABYyMs JobGaBkamu»,
CHMMalT 3 -5 Bo/bTamneporpamm, NPoBoAAT Mx 06paboTky (cM «PykoBOACTBO Mnosb3oBaTte-
na», pasgen 4.9 «BbluncneHne pesynbTaToB aHa/m3a).

OnpepgeneHne KOHUEHTpauun Zn B TO i xe npobe

B Tpacce 3agaioT cieayole napaMerpbi:

Tpacca
MeToguka
HaumenoBaHune " Onpegenenue Zn, Cd, Pb, Cn 1
Pa3sepTtka Pexum 2nemeHT KoHTponb
Tpacca
Bpemsa, ¢ MoteHuyunan, B YoO las Mewasika
MogrotoBka pactBopa 300 0,1000 Y Y
Y O6paboTka pacTBopa 10 0,100 Y Y
Y O6paboTka anektpoga 10 -1.400 0,100 Y Y
Y OuuncTka anekTposa 20 0,100 Y
Y HakonneHune 30-60 -1,400 Y Y
Y YcnokoeHve 5 -1,200
Y Pa3BepTka 90 mB/c 0,150

3anyckaloT komaHay «n [lonyyeHne BonbTaMmneporpamm npo6bi» (cM. PyKoBoACTBO
nonb3oBartesns pasgen 4.6 «3anyck aHanmsa npobbl»). CHMMalOT no 3 - 5 BonbTamneporpaMm,
nNpoBOAAT MX pa3meTky (CM. «PykoBOACTBO Nosnb3oBatens», pasgen 4.3 «Pa3meTka BOMbTaM-
MepHbIX 3aBUCUMMOCTEW»), yAaneHune «BbINafaloLlmx» KpuBbIX» (CM. «PykoBOACTBO MO/b30Ba-
Tens», pasgen 4.4 «O6paboTka BOSIbTaMMNEPHbIX KPUBbLIX»).



B cTakaHuMky ¢ Npo6Goii C NOMOLLBI0 NUNETKU UK fo3aTopa BHOcAT Ao6aBku AC LMHKA B
TakoM 06beme, UTo6bl BbICOTA MUKA LiMHKA HA BOMbTamneporpaMme yBenmunnacb npumMepHo B
2 pasa.

B Tabnuue «Konnuectso» ONs KaXJOoW aKTUBHOW siveiikv ykasblBaloT: 06beM npobbl,
06beEM MUHepanm3aTa, 06beM aNIMKBOTbI, KOHLUEHTpauuo n o6bem gobaskm AC.

3anyckaloT komaHay « 1 TlonyyeHue Bo/nbTamneporpamm npo6bl € A06aBKON».
CHumatoT no 3 - 5 BonbTamneporpamm. MpoBoasaT nx 06paboTKy Tak Xe, Kak U npu n3mMepeHun
npoobl.

BbluncneHne maccoBblX KOHLleHTpaLI'I/IIZ LNHKa

HaxumatoT KHOMKy OKHO BbIYWCNIEHMSA M MPOCMOTPa pe3y/nbTaToB aHanuW3a Ha na-
HENW ynpaBneHuns.

B Tab/mLe NpeAcTaBneHbl 3HAUEHWSI MACCOBbIX KOHLEHTpaLWA LMHKa 418 Kaxkaoi 13 na-
pannenbHbix Npob. HaxumatoT kHOMKy [puemMneMocTs]; B ciydyae, Koraa pesynbtaTbl u3me-
peHwii napannenbHbIX NPo6 NpUemMIembl, BbIYUCISETCA cpefHee apumeTnueckoe 3HadeHue,
KOTOpOe MPMHMMAIOT 3a pe3y/bTaT aHanmsa.

Mpy HEeO6XOAMMOCTU B CTakaHuMKM C NpPo6oli BBOAAT BTOpylo Ao6aBky AC UuHKa, 3anyc-

KaloT komaHgy « il MonyyeHne BonbTamneporpamMmm npobbl ¢ AByMS fo6aBkaMu», CHUMa-
toT 3 - 5 BO/bTamneporpaMmmM, NpoBOAAT MX 06paboTky (cM «PykOBOACTBO NOMb30BaTENs»,
pasgen 4.9 «BbluncneHne pesynbTaTtoB aHann3a»).

Mpy HEeo6X0AMMOCTUN AaHHblE U3MEPEHU COXPaHSAIOT B BUAE apXMBHOro daina n (Mnn)
BbIBOAAT Ha nevartb.

Mocne npoBedeHMs W3MEpPEeHWli COAEpPXMMOE CTakaHYMKOB BbIIMBAKT, CTakaHuuku |
3/1eKTPOAbI NPOMbIBAKT GUANCTUNINPOBAHHOW BOLOWA.

JL Metoka Joxyvent B Avans Cepac Ocio Movoup L3 X
||[p?7vH mAlaB»y| a a a b | |

PucyHok 3. BolbTamneporpammMbl (hOHOBOFO 3/1EKTPONTA, NPo6bl M NPo6bl ¢ Jo6aBKaMM
AC 3/1eMEHTOB NPU OAHOBPEMEHHOM OMNPEAENEHNN LUMHKE, KaAMUS, CBMHLA U Meau



PucyHok 4. BonbTamneporpaMmbl Npo6bl 1 Npobbl ¢ go6aBkamu AC afnemMeHTOB Npu on-
pefeneHun Kkagmusa, CBuHUA 1 Meaun (C 0 TCeYeHneM LUHKa)



NHCTPYKLNA N92

BbIMO/HEHWE N3MEPEHN C UCMOJIb3OBAHVIEM
KOMIJIEKCA BOJIbTAMIMEPOMETPUNYECKOIO CTA
(c nporpammMHbIm ob6ecrieyeHnem Windows)
ANS onpefeneHs MaccoBo KoHUeHTpauun MbILLbAKA

OnpegeneHve MacCoBbIX KOHLUEHTpauni MbilibsKa 1 >enesa C UCNO0b30BaHWEM aHann-
3atopa CTA Ha choHe pacTtBopa TpuioHa b koHueHTpaumu 0,02 monb/gM3 ¢ NnpuMeHeHnem
WHEPTHOro rasa.

AHanunsatop CTA roToBfT kK paboTe B COOTBETCTBMM C «PyKOBOACTBOM MO/b30BaTENSA» U

nacnopTom Ha AaHHbIn Npuoop.
AnekTpoabl:

- VHOVKATOPHBIA 3M1eKTpoA - 30/10TorpacmToBblil (rpadhmToBbI TOPLEBOWN 31€KTpog C

9/1EKTOXMMUNYECKN HAHECEHHOW Ha Hero NJeHKOoW 30M10Ta);
- 3/IeKTPOA, CpaBHEHWS - X/I0pcepebpsiHbIA, 3ano/IHEHHbIA PacTBOPOM Xx/opuga Kanvs
KOHUeHTpauun 1 monb/gm3c conpoTtusneHnem He 6onee 3,0 KOM.

- CMEHHble CTakaH4MK/ 13 KBapLLEeBOro ctekna BMectumocTbio 20 - 25 cm3;

- TpyboukM AnA NoABOAA WHEPTHOrO rasa C Le/bio yaaneHuss pacTBOPEHHOro Kucnopoaa
1 NepemMeLlBaHnsa pacTeopa.

2.1 MoaroToBKa rpa®nMTOBOro 3N1eKTpoja, NpoBepka CTakKaHYMKOB, (DOHOBOTO
pacTBOpa N 3N1eKTPOAOB Ha YNCTOTY

[na nonyyeHua 33 noBepxHOCTb rpahMToOBOro 3/eKTposa, npeaBapuTesibHO OTLWANGO-
BaHHOro Ha (UbTpe, 06E3KUPMBAKT INIEKTPOXUMUYECKOM OUMCTKON. [Na 3TOro ctakaH4uku c
pacTBOPOM CEPHOWN KMCNOTbl KOHUeHTpauun 0,1 monb/am3 (06beMom okosio 10 cm3) nomellatoT
B 3/1EKTPO/IMTUYECKYIO iUeliKy, yCTaHaB/IMBAOT COOTBETCTBYIOLLYIO CUCTEMY 3/1E€KTPOA0B.

3arpyxatoT paiin cosfaHHol 3apaHee mMeToaukm «O6paboTka D B cCepHOli Kucnorte»

(B rnaBHOM MEHI0 BblGUPAKOT MYHKT METOAOUKA / OTKPbITb) wnn co3gatT HOBY!O.

CosfaHune HOBOW MeToanKN (CM. «PyKOBOACTBO nosib3osartesna» pasgen.3.1 «CosgaHve
HOBOW METOAMNKN»),

B rnaBHOM MeHK BbiGupatoT nyHKT «MeTtoguka / HoBass meToguka». BBogsT cnepyto-
e napameTpbl.

Tpacca
MeToaumka
HaumeHosaHune [O6paboTka 'S B CepHOI kucnote 1
PasBepTka Pexum AnemeHT KoHTpornb
Tpacca
Bpewms, ¢ MNoTteHunan, B Y®O a3 MeLwwanka
Y [loaroTtoBka pacTtBopa 30 0,000 - Y Y
O6paboTka pacTeopa 0 -
Y O6pa6boTka anektpoga 60 -1,000 +1,000 - Y Y
QOuuncTka anekTpoaa 0 -
HakonneHve 0 -
YcnokoeHve 0

PasBepTka 0 mB/c



PasBepTka

Tpacca Pa3sepTka Pexvim 2nemeHt KoHTposb
Tun pa3sepTkn [ CtyneHuaras] [®opma pa3sepTku]
[Anana3oH Toka 30 MA
LLlar pa3sepTku 1 vB
3agepxka 1 75 % 4 1 4
3afepxka 2
Havauio nmnynsca
OKOHYaHue umnysca
AvnnuTyga
HakonneHune 1 pas
Pexnm
Tpacca PasBepTka Pexum nemeHT KoHTponb
Y SAueitka 1 Yucno onbIToB
o dunbTp 0
Y HAueiika 2 [ 5]
Y SAueiika 3 Cxema ViHBEpcKA Mo Toky
[ 2-x anekTpogHas ] VIHBepcusa no noteHumany
MepBas nponssogHas
PasmeTtka dopma pasmeTkn
[ PyuHas ] [ABTOMAT ] [ MnHunsa] CnnaiiH
anemeHT
Tpacca Pa3BepTtka Pexum AnemMeHT KoHTpo/ib
s MoteHunan, B 3o0Ha, VB

CoXpaHsloT METOAUKY: B KOMaHAe rn1aBHoro MeHio «COXpaHWTb METOAMKY» WUan Ha na-

Henun ynpaBneHns ® (Hanpumep «O6paboTka 3 B cepHoil kucnoTe»). 3anyckalwT KOmMaHAy
7 «3anyck noAroToBKu pacTtBopa.
OnonacknBalT paboyyld NMOBEPXHOCTb 3NeKkTpofa GUAMCTUNNMPOBAHHON BOAOW W cpasy
NpoBOAAT HAHECEHNEe Ha NOBEPXHOCTb 30/10TON NNEHKN 3/IEKTPOXMMMYeckn n3 pactsopa AnCls-
[Nns aTOro B 3/1€KTPOXMMUYECKON AYeiike cTakaHuuK (610KC) C pacCTBOPOM CEPHON KMCNOThI
3aMEeHAT CcTakaHYMKOM (BIHOKCOM) C pacTBOPOM X/0pUCTOro 30/0Ta (0KoAo 10 cm3) KOHUEH-
Tpauun 100 mr/gm3.

3arpyxatT aiin co3gaHHoi 3apaHee meToaukn «®PopmuposaHue 3I3» (B rnaBHOM

meHio Bbi6upatoT nyHkT J il] METOAWKA / OTKPbLITb) nnm cosgatoT HoByio.



Co3paHne HOBO meToaMKK (CM. «PykoBoacTBO nonb3oBatens» pasgen.3.l «CosgaHue
HOBOW MeTOAMNKN»).

B rnaBHOM MeHI0 BbiGMpaloT NyHKT ~ MeTtoauka / HoBas meTtoguka.
BeoaaTt cnegytowne napameTpsl.

Tpacca
MeToavka
HaumeHosanne I ®dopmuposaHue 39 1
Tpacca PasBeptka Pexum onemeHT KoHTposb
Bpewms, ¢ MoteHymnan, B YOO a3 Mewarnka
Y Tlogrotoeka pactsopa 60 0,000 - Y Y
O6paboTka pacTBopa 0 0,000 -
O6paboTka anekTpoaa 0 0,000 -
OuncTka anekTposa 0 0,000 -
Y Hakonnexue 300 - 0,200 - Y Y
Ycnokoexue 0 0,000
PasBepTka 0 mB/c 0,000
Pa3BepTka
Tpacca Pa3BepTka Pexxum SnemMeHT KoHTposnb
Tun pasBepTkn [ CtyneHyaras] [®opma pas3BepTku]
[Onana3oH ToKa 30 ™A
Lar passepTku 4 MB
3agepxka 1 75 % 4 4 4
3agepxka 2
Hayano umnynsca
OKOHYaHue umnynbca
Amnnutyga
Hakonnexve 1 pa3
Pexum
Tpacca Pa3sepTka Pexum anemeHT KoHTposb
Y SAueika 1 Yucno onbiToB
. dunbTp 0
Y HAueitka 2 [1]
Y Adeitka 3 Cxema VIHBepcus no Toky
[ 2-x anekTpoaHas ] VHBepcusa no noteHumany
[MepBasn npousBogHasA
Pa3smeTka dopma pasmeTku

[ PyuHas ] [ABTOMAT ] [ MnHuna] CnnaiiH



nemeHT

Tpacca Pa3sepTka Pexum InemeHT KoHTposb
v MoteHupan, B 30Ha, VB

1 0,000 0,000

2 0,000 0,000

CoxpaHslT MeTOAUKY: B KOMaHAe rnaBHOro MeHi «CoXpaHWTb MeTOAMKY» WM Ha na-
Henn ynpaeneHus ® (Hanpumep «®opmupoBaHune 3r3»).

3anyckalT KomaHay «3anyck NnoAroToBkM pacteBopax». Komnnekc npoBoauT 1 nsme-
peHve. MNpombiBaloT paboyyto NOBEPXHOCTb 3NekTpoda buancTMNNNpoBaHHOW Bogoi. Ha Topue
3N1eKTpofa A0/HKHA ObITb BUAHA XenTas MiaeHKa 30/10Ta.

Mepep paboToil (B nocneayolme AHW) 3N1EKTPOA He MPOTMPAKT, a onofackusawT 6uan-
CTUNNNPOBaHHON BOAOW M NPOBOAAT 06pabOTKy B CEPHOI KMCNOTe, Kak 1 nepej HaHeceHvuem
30/10TOl MNIEHKN. SNEeKTPoAbl rOTOBbLI K paboTe.

MpoBepka pa6oThbl 33 N0 KOHTPOJILHOW Npo6e MbllWbAKaA

Mocne NpMroToBAEHUSI HOBOTO 30/10TOTPachUTOBOrO 3/1EKTPOAA WAN NPU COMHEHUN B XO-
poLlieM KayecTBe 30/10TON NEeHKN NpoBepstoT paboTy 3010TOrpadMToBOro a1eKTpoaa no KoH-
TPO/bHbIM Mpo6am.

3arpyxatoT haiin 3apaHee co3gaHHON mMeToaukn (Hampumep, «As nocyga»), AN 3Toro B

rMaBHOM MeHI BbloupatT nyHkT = METOAWKA / OTKPbITb wnn co3gatoT HOBYK CO cne-
AyowmnMn napaMmeTpamu:

Tpacca
MeTtoauka
HavmeHoBaHue I OnpegeneHne MbillbsAka B nocyge!
Pa3sepTtka Pexum OnemeHT KoHTponb
Tpacca
Bpewms, ¢ MoteHunan, B Y®O a3 Melwanka
Y [ogrotoBka pactesopa 60 + 0,600 - Y Y
O6paboTka pacteopa 0 0,000 -
O6paboTka anekTpoaa 0 0,000 0,000
Y OuwncTtka anekrTpoga 20 + 0,600 - Y
Y HakonneHnve 60 -1,000 - Y Y
Y YcnokoeHue 5 - 0,600
Y Pas3sseptka 80 mB/c + 0,600



PasBepTtka

Tpacca Pa3BsepTka Pexxvm 2nemeHT KoHTposib
Tun pasBepTkn [ Ctynenuatas] [®opma pa3sepTky]
[Ovana3oH Toka 03 MA
LLlar pa3sepTku 4 MB
3agepxka 1 90 %
3apepxka 2
Hayasio nmnynbca
OKOHYaHue nmnynbeca 4
Avnantyga 4
HakonneHune 1 pa3 4

Pexum

Tpacca PasBepTka Pexum onemeHt KoHTponb
Y SAueika 1 Yucno onbiToB
. duUnbTp 20
Y Sfueiika 2 [ 5]
Y Syeiika 3 Cxema VHBepcusi no Toky
[ 2-x anekTpogHas ] VHBepcysi no noTeHuuany
MNepBasa npoussogHas
Pa3smeTka dopma pasmeTku

[ PyuHas ] [ABTOMaT ] [TnHnga ] CnnaiiH

onemeHT
Tpacca PasBepTka Pexum onemeHT KoHTporb

Nwvsi MoTeHuman, B 30Ha, MB
As 0,050 100

CoxpaHaT MeToAUKY: B KOMaHAe rnaBHoOro MeHiw «CoxpaHUTb METOAMKY» WU Ha na-

Henu ynpasneHus ® (Hanpumep, aiin «As B nocyge») (Cm. «PykoBOACTBO MoOfib30BaTens»
pas3gen.3.3 «CoxpaHeHne MeTOAUKN B BUAe HOBOrO dhaina).

M3mepeHne ®oHa. B uncTblii KBapLEBbIli CTakaH4YMK BMecTMMOoCTbio 20 - 25 cm3 nunet-
KON nnn pgosatopom BHOCAT 1-2 cm3 pacTBopa TpuioHa b koHueHTpauyumn 0,1 monb/gm3 un 8 -
9 cM3 GUANCTUNIMPOBAHHON BOAbl, CTakaH4MK NMOMELLaloT B fYeliky, OMyCKaloT 3M1eKTpoAbl U

3anyckalT komaHgy «~ ®OH» (cMm. «PykoBOACTBO Nonb3oBaTensi» pasaen 4.2 «3anyck aHa-
nn3a hOHOBOro pacTeopa).

CHumatoT no 3 - 5 BonbTamneporpamm. [poBoAAaT ux pasmeTky (cM. «PykoBOACTBO
nonb3oBaTensi», pasgen 4.3 «Pa3veTka BOMbTaMMEPHbIX 3aBUCMMOCTEN»), yAaneHue «Bbina-
Jalowmnx» KpuebIx» (CM. «PykoBOACTBO Nosb3oBatens», pasfen 4.4 «O6paboTka BonbTamnep-
HbIX KPUBBIX», ).

MpU Ha/IMuMM Ha BOSIbTAMMEPHbIX KPUBLIX MUKOB OMpeAesisieMblX 3/1IEMEHTOB BbICOTOM
6onee 0,2 MKA COAEPXMMOE CTakaHYMKOB BbIIMBAKOT, OTMbIBAKOT CTaKaHUMK/N U 3/1EKTPOAbI Tak,
4yTo6bl B UMCTOM (POHE OTCYTCTBOBA/IM MUKW ONpefensiemMoro anemeHta (Wan 6biNn MeHee
0,2 MKA).



BB0ogAT B cTakaH4vk ¢ pactBOpoM hoHOBOro asiektponuta 0,02 cm3 aTTecToBaHHOro pac-
TBOpa MbllbsKa KOHUeHTpauun 10,0 mr/am3. MonyyeHHblli pacTBop 6yaeT SABAATLCA KOHTPOb-
HOW npo6olii ¢ cogepXxaHunem Mblwbska 0,02 mr/gM3 npyu o6beme npob6bl 10,0 cm3

M3mvepeHue npobbl (cM. «PykoBogcTBO nonb3oBatens» pasgen 4.6 «3anyck aHanmsa
npoo6bI»).

3anyckatoT komaHgy «[llonyyeHvwe BosibTamneporpamm npob6bl». CHumawT no 3 - 5
BO/MbTamneporpamm. lMpoBoAsaT mx pasmeTky (CM. «PykoBOACTBO nosib3oBartens», pasgen 4.3
«Pa3mMeTka BO/IbTAMNEPHbIX 3aBUCUMOCTEN»), yaaneHme «Bbinajalolwmx» Kpusbix (CM. pasgen
4.4 «O6paboTKa BOMbLTAMMEPHbLIX KPUBBLIX» ).

B okHe «Pe3ynbTatbl M3MepeHus curHanos» ® oTobpaxalTcs pesynbrarbl pasMeTku
ONA BCeX TUNOB BOJibTamneporpamm.

PacueT maccoBoii KOHUEeHTpaunn MblllbAKa B KOHTpO]'IbHOI7I I'Ip06€.

3anonHaT Tabnuyy «Konmyectso» é_., HanpumMep:

Ons nepexofa B Tabnuuy «KoHUEHTpaLWa» B rMaBHOM OKHE Ha NaHenu ynpaBneHus Ha-

XUMaKT KHOMKY OKHO npocMoTpa pe3ybTaTtoB aHanusa. (CM. «PykoBoACTBO NO/ib30Ba-
Tena», pasgen 4.9 «BbluncneHne KoOHUEHTpaLmum»)
Hanpumep, nonyvarot

PesynbTathl aHamM3a

JMEMEHT Aueiika 1 Syeiika 2 SAueiika 3
As 0,028 (mr/am3) 0,030 (mr/am3) 0,030 (mr/gm3)
W YuuTbiBath dou Ok
[~ YuubiBatb [lo6aBky 2
BbIUMCNATH N0 YCPEaHEHHbIM BOMbTaMNEporpamMMam Mpuemnemocts
3nemeHTbI PesynbTathl aHamsa [loBepuTesbHasi BEPOSITHOCTL

As 0023+Q0® (mrigm3) P=09



ECnn pacxoxaeHure mexay noslydeHHbIMU U BBEAEHHLIMU KOHLEHTPALUAMY He npeBbllla-
eT 30%, 9NeKTPOoJ CUUTAlOT NpUrofHbIM K paboTe. Mocne 3Toro MOXHO NpUCTynaTb K n3mepe-
HUIO MPo6 B Takoli e MnocnefoBaTenbHOCTU. B NPOTMBHOM Crlyyae MOArOTOBKY M MPOBEpKY
3N1eKTPOAO0B CleAyeT NOBTOPUTHL eLlle pas.

AHanu3 Npo6bl Ha CofepXaHue MblLlbsika

O[IHOBPEMEHHO PEeKOMEHAYeTCsi NMPOBOAUTL aHann3 [BYX napasfieflbHblX U OAHOW pe-
3epBHOIT NPO6bI B TPEX CTaKkaHUMKax.

CTakaHuuK ¢ npo6oii aHanu3Mpyemoro o6bekTa, MOAFOTOBMEHHbLIA AN W3MEpeHus Mo
pasgeny «MoaroToBka npo6bl» METOAUKMA KONMMUYECTBEHHOrO XMMUYECKOro aHanu3a, nomella-
10T B 3/1EKTPOXMMUYECKYIO siueliky, OnycKatloT a/1eKTpobl.

3anyckatloT komaHay «n [lonyyeHue BonbTamneporpamm npo6bi» (CM. PyKoBoACTBO
nonb3oBartens pasgen 4.6 «3anyck aHannsa npobbi»). CHMMaKT no 3 - 5 BonbTaMneporpavm,
NpoBOAAT MX pa3MeTky (CM. «PykoBOACTBO Mosb3oBaTens», pasgen 4.3 «Pa3veTka Bo/nbTam-
NepHbIX 3aBUCUMOCTEN»), yAaneHne «BbiNafatolmx» KpusbIx» (CM. «PykoBOACTBO MOMb30Ba-
Tensa», pasgen 4.4 «O6paboTka BO/ibTaMNEPHbIX KPUBbLIX»),

B cTakaHumkn ¢ Npo6oii C NOMOLLbI NUNETKU UK fo3aTopa BHOCAT Ao6aBkm AC Mbllbska

B Takux obbemax, 4ToObl BbICOTbl MUKOB Ha BOJSIbTaMmneporpaMMme yBeNYUInCb NPUMEPHO B
2 pasa (Hanpumep, 0,02 cM3aTTecToBaHHOrO pacTBopa Mbllwbska KoHUueHTpauun 10,0 mr/gm3).

3anyckatoT kKomaHay « 1 TMonydyeHue BosbTamneporpamMm npobbl ¢ fo6aBkoil CHu-
marT no 3 - 5 BonbTamneporpamm. poBoAsAT nx 06paboTKy Tak xe, Kak U npu M3MepeHun
npoobl.

B okHe «[pocMOTp pe3ynbTaToB M3MEpPEeHUsl CUrHana» CMOTPAT pesy/bTaTbl pasmeTku
NS BCex TUMOB BOJIbTaMneporpaMmm Bo BCeX 3-X sueikax.

BbluncneHne maccoBblX KOHU'EHTan.VIVI onpeanendemMoro ajfieMeHTa.

B Tabnuue «Konmuyectso» | . AN Kax4oW aKTMBHOW s4veikn ykasblBaloT: 06bem npo-
6bl, 06BEM aNIMKBOTbI U MUHEpPannM3aTa, o6bem gob6aBkn AC 1 eé KOHUEHTpauuIo.

HaxumaloT KHOMKy OKHO npocmoTpa pe3ynbTaToOB aHaiv3a B [NaBHOM OKHE Ha
naHen ynpaeneHus.

CoxpaHeHne foKyMeHTa. s COXpaHeHUs AOKyMeHTa Ha NaHenu ynpaBieHust Haxu-

MalT KHOMKY A WY B ITaBHOM MEHI0 BbIGUPAIOT MYHKT JOKYMEHT/COXpaHuTb chaiin B apxuse,
(cm. «PykoBOACTBO Mo/b3oBaTesNisi», pasfen 5 «pabota ¢ AOKYMEHTOM»).

[na neyaTy BO/IbTAMNEPHBIX KPUBBLIX HA NPUHTEPE HAKMMAIOT KHOMKY ”~ WIn B rnaBHOM
MeHI0 BblOMpaloT MyHKT JokymeHT / Mevatb rpacukos (CM. «PyKOoBOACTBO MNOJIb30BaTENA»,
pasgen 6 «Meyatb»),

JaHHble pesynbTaTa aHasm3a MOryT 6biTb pacneyaTaHbl B BuAe NpoTokona B hopmare
Microsoft ® Word no cyuiectsyouiemy wabnoHy otyeta (Cm. «PyKOBOACTBO NOJb30BATENSA»,
pasgen 7.2). Takxe BO3MOXHO cCO3faHue LwabnoHa no Tpebyemomy Tuny ohopmIeHns oTyeTa
(Cm. «PykoBoACTBO nonb3oBaTens», pasgen 7.1).



PucyHok 5. BonbTamneporpamMmmbl (0OHOBOFO 3/1EKTPONNTA, Npobbl U NPobbl C 4O6aBKOWA
AC MblLWbAKa
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Ha Ne

IIpopexkmopy no HP TI1Y
B.A. Bnacosy
I10 BOMNPOCY BEACHHA
PenepanbHOro peectpa
METOJHK BBIMONHEHUA
U3MEpPEHHH

Coofmwato Bam nopsaxoBble HOMepa ¥ KOAbI PErucTPaliMH  METOAMK
BBINOJHEHHA U3MEPEHHi, pa3paboTaHHbIX BalllMM MpeanpHsaTHeM, B DenepaibHoM
peecTpe METOAMK  BBIIOJHEHHs M3MEpEHHH, INpUMEHseMbIX B  cdepax
PpacnpocTpaHEeHHs rocyJapCTBEHHOr0 METPOJIOrHYECKOro KOHTPOA ¥ Had30pa.

[Tpunoxenwue: no Tekcty B 1 3k3.
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3am. qupekropa BHUVIMC B.A. CKOBOPOIHHKOB

Hcn. 3enkosa T.A.
437-37-01
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O6o3naucHue H
HaUMeE-HOBaHHE
JOKYMEHTa
MBU

Ha

MYV 08-47/146

INocyna u nocyno-xossiicTeeHHble Topapsl. ViHBepcHoHHO-
BOJIbTAMIIEPOMETPHYECKHIT METO/] RHAMIM3A BLITDKEK HA COEpXaHHe
1MHKA, Ka/IMH$, CBHHLIA, MCIIH H MbIILAKA

Hasnauenue MBU
(c yKa3a-HueM
o6BbeKTa KOHTPOJIA)

AHam3 npob BBITAXKEK U3 06pa3LOB MOCY bl KEPAMHIECKOH,
CTEK/IAHHOM, CTEKJIOKEPaMHYECKO#H, CTaNbHOM, IMAIMPOBAHHON, H3
JIUCTOBOTO AIOMHHHA, U3 CTaJIH, YyTYHHOI, H3 IIaCTMACC M
IUICHOUHDBIX MATEPHANIOB, a TAKXKE H3ENHIl U3 Pa3IHIHBIX
MaTEpPHAIOB, KOHTAKTHPYIOMMX C MHIICBLIMH MIPOAYKTaMH H
JIeKapCTBEHHbIMH fIpenapaTaMH.

H3zmepsemas MaccoBbie KOHHUEHTPALMH [TMHKA, KAZIMHA, CBHHLIA, METH M MBIILAKA,
BEJIMYHHA Mo/’ Wi Mr/ M
Meron m3mepenns | HHBepcHoHHan BosibTaMnepoMeTpus
Ipenens Luuk ot 0,002 10 2,0 BKMIOY.
H3MEpEHHs Kanmuii oT 0,0001 pi (Y] l,O BKJIIOY.
CsuHell ot 0,0001 mo 10,0 Bxmou.
Menb ot 0,001 mo 2,0 Bmou.
Mbiubak o1 0,01 no 0,1 BKmou.
JneMeHT ° 0 8¢, % 9
Hpezens H AHaNa3oH ‘7'(5) "n(5)' © 3.%
MOrPeLIHOCTH -
. H3MepeHuit % %
H3MEpEHHH , %
Thmx 14 18 16 30
o1 0,002 n02,0
BKJOOY.
Kagmuit
ot 0,0001 n01,0
BKJIIOY.
Caunen
ot 0,0001 10 10,0
BIKJIIOY.
Menp
ot 0,001 go 2,0
BKJIOY. )
MHIOBAK
ot 0,01 00,1
BKJIIOY.
Opranusauus- HIJI mukponpumeceit ToMCKOro nonHTEXHHYECKOro yHHBEPCHTETa
pazpaﬁom MBI/I H 000 «BHIT® ((IOMX»

Anpec, TenedoH

634050, Poccus, r.Tomck, np.Jlenuna, 30, XuMuko-
TeXHONMOrH4ecKHi QakyabreT TOMCKOro NoNMTEXHUYECKOro
yHnusepcutera, HUJI Ne506

Tes/dakc (382-2) 563-860, 563-572; E-mail: microlab@tpu.ru

Opranuzaums,
MPOBOINB-1LIAs
atrectaunmio MBU
HIIH
METPOJIOTHYECKYIO
JKCIIEPTH3Y
TIPOEKTa IroCT
(nnn Jpyroro
HOPMAaTHBHO-TO
JOKYMEHTa),
Aunpec, tenedon

ATTeCTallHs H METPOJIOrMYEcKas IKCIIEPTH3a MpoBefieHa
aKKpeMTOBAHHON MeTposoruyeckoi ciyx6oit Tomckoro
MOTMTEXHHYECKOT0 YHHBEPCUTETA (aTTECTAaT 06 aKKpeaHTaLUHH
Ne POCC RU 01.00143-03 ot 24.12.01) ¢ cornacoBaHHeM
ceuaetenscTs B ®I'Y «Tomckuiit LICM»

Jlata u  HOMep
CBHE-TEIbCTBA 00

CBUAETEJIbCTBO OB ATTECTALIHA MBH
Ne 08-47/146 ot 21 suBaps 2004 r.
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