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MpeaucnoBue

Llenn, 0CHOBHbIE MPUHLMMLI U1 OCHOBHON NOPSAAOK NPOBEAEHUS paboT MO MEXrocyaapCTBEHHON CTaH-
aaptusauum yctaHosneHsl B FTOCT 1.0—2015 «MexrocygapcrBeHHasi cuctema craHgaprusaumn. OCHOBHbIE
nonoxeHusi» n FOCT 1.2—2015 «MexrocyaapcrBeHHas cuctema ctaHgaprtusauun. CtaHgapTbl MexXrocyaap-
CTBEHHbIE, MPaBuUma n pekoMeHZauum No MEXrocyaapCTBEHHON cTaHaapTuaauun. MNpasuna paspaboTtku, npu-
HATKA, OBHOBNEHNSA U OTMEHbI»

CeeaeHUs 0 cTaHaapTe

1 PASPABEOTAH deaepanbHbiM rocyaapcTBeHHbIM aBTOHOMHbIM 06pa3oBaTeNbHbIM YYPEXAEHNEM BbIC-
wero o6pasoBaHua «HauMoHanbHbIN UCCNEA0BATENbCKUIA TOMCKUI NONUTEXHUYECKUI YHUBEPCUTET» (PTACY
BO HW TMY) npu yyactun OO0 «FOMX», OO0 «HIMM TombaHanuty, OO0 HT® «Bonbta», S3AO «AKBUMOHY

2 BHECEH ®eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynmpoBaHu1Io U METPONOrnu

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, METPONOrMKU 1 ceptTudukaumm (npo-
TOKON OT 28 noHA 2016 . Ne 49)

3a NpuHATHE NporonocoBanu:

KpaTtkoe HanMeHOBaHWe cTpaHbl Mo Koa cTpaHbl no MK CokpalleHHoe HaMeHOBaH1e HaLMoHanbHoro opraHa rno
MK (MCO 3166) 004-97 (UCO 3166) 004-97 cTaHdapTusaumm
Benapycb BY loccTangapt Pecnybnunkn Benapyck
KasaxctaH KZ [occTangapT Pecnybnuku KasaxcTtaH
Kuprusus KG KblprelacTanaapT
Poccus RU PocctangapT

4 Mpukaszom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryrnmpoBaHMIO U METPONOruu ot 16 ceHTAOpA
2016 r. Ne 1146-cT mexrocyaapcTBeHHbli ctaHgapt MOCT 33824-2016 BBeaeH B AEUCTBUE B KaYeCTBE Ha-
uuoHaneHoro craHgapra Poccuiickon ®eaepauum ¢ 1 mionsa 2017 r.

5 BBEJEH BINEPBbIE

UHebopmayusa 06 usmMeHeHUsIX K HacmosauieMy cmaHlapmy nybnukyemcs e exea00HOM UHgopmayu-
OHHOM yKa3amene «HayuoHanbHbie cmaHlapmbi», @ MEKCM USMEHEHUU U ronpasoK — 6 €XEeMeCAYHOM
UHhOPMAaUUOHHOM yKaszamerne «HayuoHanbHble cmaH0apmbi». B crniydae nepecmompa (3ameHbl) uiu om-
MeHbI Hacmosuwez0 cmaHoapma coomeemcmeyiouwee yeeoomieHue 6ydem orybriuKkoeaHo 8 eXeMeCI4YHOM
UHhOPMaUUOHHOM yKa3amerie «HayuoHanbHbie crmaH0apmbi». Coomeemcemeyioujas uHghopmauyusi, yeeoom-
JIeHUe U MmeKcMbl pasMelalomes makxe e UHghopMauuoHHOU cucmeme obuiez0 nosib308aHusi — Ha oghu-
yuanbHoMm calime ®edeparnbHO20 a2eHmemea 1o MexHU4YEeCKOMy pezynuposaHuio u Mempornoauu 6 cemu
NumepHem (www.gost.ru)

© CrangaptuHdopm, 2016

B Poccuiickon deaepaumn HaCTOALWMIA CTaHAAPT HE MOXET ObITb NOAHOCTBLIO UM YACTUYHO BOCNPOU3-
BeZleH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe odmumanbHOro usganius 6e3 paspeluernus degepanbHo-
ro areHTCTBa N0 TEXHUYECKOMY PErYNIUPOBAHUIO U METPONIOTUK


http://mosexp.ru# 
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M E X T OCVY3APGCTIBETUHHUB 4 C TAHAODAUPT

NMPOAYKTbI NULLEBBLIE U MPOAOBOJIbCTBEHHOE CbIPbE

MHBEpPCUOHHO-BONLTaMNEPOMETPUYECKMIA METO ONPEenEerieHus coaepXaHUs TOKCUYHbIX 3NIEMEHTOB
(kaaMmA, cBMHLUA, Meau U LIMHKA)

Foodstuffs and food ingredients.
Stripping voltammetric method for determination of toxic elements
(cadmium, lead, copper and zink)

Hara BBegeHusa — 2017—07—01

1 ObnacTb NpUMeHeHust

Hacroswumii ctangapT pacnpoCcTpaHAeTcs Ha NULLEeBble NPOAYKTbI U MPOAOBONLCTBEHHOE CbIPbe U yCTa-
HaBNMBAET UHBEPCUOHHO-BOMNLTAMMNEPOMETPUHECKUIA METOA ONpPEAEneHUss COAEMKAHNA TOKCUYHbIX SNEeMEH-
TOB (KagMusi, CBUHLA, MeOWN U LUHKA).

2 HopmaTuBHbIe CCbINIKU

B Hacrosilem cTtaHgapTe UCMoNb30BaHbl HOPMATUBHBIE CCbINIKU HA CREAYIOLLME MEXTOCYAapCTBEHHbIE
CTaHaapThbl:

FOCT 8.315—97 lNocynapcTBeHHas cucrtema obecneyeHnss eanHCTea namepeHuin. CtaHaapTtHble 0bpas-
Libl COCTaBa U CBOMCTB BELLUECTB U MaTepnanos. OCHOBHbIE NOMOXEHUSA

FOCT 12.1.004—91 Cucrema ctaHgaptoB 6e3onacHocTu Tpyaa. MNoxapHas 6esonacHocTb. O6wue Tpe-
6oBaHus

rOCT 12.1.019—79") Cuctema crangaptos 6e3onacHocTu Tpyaa. dnekTpobesonacHocTb. OBLMe Tpe-
60BaHNA U HOMEHKNATypa BUAOB 3aLUMThI

[OCT 12.4.009—83 Cucrema craHaaptoB 6esonacHocTu Tpyaa. MNoxapHas TexHuka ans 3awnTbl 06b-
ekToB. OCHOBHblE BUAbl. PasmeLlleHne n oocnyxuBaHue

FOCT OIML R 76-1—2011 [ocyaapcTBeHHasa cuctema obecnedeHms eaquHcTBa nuamepeHuin. Becobl He-
aBTOMAaTU4ECKOro AelcTeus. Yactb 1. MeTponoruyeckne n TexHmdeckue TpeboaHus. MicnbitaHus

FOCT 1770—74 (NCO 1042—83, NCO 4788—80) Mocyaa mepHaa nabopatopHasa cTeknaHHaa. Liu-
NMHAPLI, MEH3YPKK, KONObI, NPo6upku. ObLLue TeXHUYeCcKne ycrnosmusa

FOCT 2156—76 Hatpuin ABYYrnekucrnblii. TEXHUYECKUE yCroBus

FOCT ISO 3696—2013 Boaa ana naboparopHoro aHanu3sa. TexHuyeckue TpeboBaHuUs U METOAbI KOHTPONS

[OCT 4212—76 Peaktusbl. MeTOAbLI MPUIOTOBIEHUS PACTBOPOB ANA KONOPUMETPUYECKOTO U Hedpeno-
METPUYECKOro aHanuaa

[OCT 4233—77 PeaktuBbl. HaTpuii xnopucTbli. TexHuyeckue ycnosusa

[OCT 4234—77 PeaktuBbl. Kanuin xnopucTtblin. TeEXHUYECKMUE yCroBuUs

[OCT 4520—78 PeakTtusbl. PTyTb (Il) a3oTHOkMcnasa 1-sogHasn. TexHUYeCckue ycrioBusa

FOCT 4521—78 PeakTtushbl. PTyTb (I) a30THOKMCNasa 2-BogHadA. TexHU4eckue ycrioBus

[OCT 4658—73 PTyTb. TexHU4eCKne ycrnosus

FOCT UCO 5725-6—2002 To4HOCTb (NPaBUSIbHOCTb U NPELM3NOHHOCTb) METOAOB U PE3YnbTaToB M3-
MepeHuii. Yactb 6. Micnonb3oBaHUe 3Ha4YeHW TOYHOCTU Ha NpaKTUKe

1) B Poccuiickoit denepauun aeiicteyer FOCT P 12.1.019—2009 «Cucrema cTanaapTos 6e3onacHocTu Tpyaa.
OnekTpobesonacHocTb. O6Lne TpeboBaHUA U HOMEHKNaTypa BUAOB 3aLlLUTbI».

M3paHue ocpuuymanbHoe
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FOCT 5962—2013 CnupT 9TUNOBbIN PEKTUUKOBAHHBIA M3 MULLEBOrO Chbipbs. TEXHUYECKUE YCINOBUSA

MOCT 6709—72 Boga AUCTUNNMPOBAHHAA. TeXHUYecKue ycnosus

MOCT 9147—80 Mocyaa n ob6opyaosaHne naboparopHblie hapdoposbie. TEXHUYECKME YCIOBUS

FOCT 9736—91 Mpubopbl anekTpudeckme NpsMoro npeobpasoBaHnsa ANA USMEPEHUS HEANeKTpude-
CKMx BenuumH. ObLme TexHuyeckne TpeboBaHna U METOAbI MCMbITAHMI

MOCT 10054—82 LLkypka wnudosanbHas dymaxHas BOAOCTONKAs. TeXHUYECKMe yCroBus

[OCT 10929—76 PeakTtusbl. Bogopoaa nepokcug. TexHU4eckne ycroeus

MOCT 11125—84 Kucnota asotHas 0co60i YNCTOTbI. TEXHUUECKUE YCIIOBUSA

MOCT 12026—76 bymara cmunsrpoBanbHasa nabopartopHas. TexHu4eckue ycrnoBusi

MOCT 14261—77 Kucnota consiHas 0Co00# YMCTOTbl. TEXHUYECKME YCIOBUS

MOCT 14262—78 Kucnota cepHas 0co00 YNCTOTbI. TEXHUYECKNE YCIOBUSA

MOCT 14919—83 OnekTpOonnuThIl, AMEKTPONMUTKM U XKapOvHbIe anekTpoLukadbl ObiToBbIE. OOLME TEX-
HUYecKKe ycnoeus

MOCT NCO/M3K 17025—2009 Obume TpeboBaHNUA K KOMNETEHTHOCTU UCTILITATENbHbIX M KanMbpoBoY-
HbIX nabopatopui

FOCT 17792—72 3nekTpoa CPaBHEHMS XIOPCePEeOPAHbIA HACBILLEHHbI 00pa3LoBbIi 2-ro pa3psiaa

FOCT 19908—90 Turnu, Yallku, crakaHbl, KONbObl, BOPOHKU, MPOGMPKU U HAKOHEYHWUKU U3 NPO3PAYHOro
KBapuesoro crekna. ObLme TexHM4eckne ycnosms

FOCT 20490—75 PeakTuBbl. Kanuit MapraHLOBOKUCTIbIA. TeXHU4eckue ycnosus

FOCT 21400—75 Ctekno xumuko-naboparopHoe. TexHudeckue TpeboBaHms. Meroabl UCnbITaHUM

MOCT 25336—82 lNocyna n obopyaosaHue naboparopHbie CTEKNSAHHbIE. Tunbl, OCHOBHbLIE NapamMeTpbl
U pasmepbl

MOCT 26929—94 Chipbe u NpoaykTbl nuuieBble. MNoagrotoBka npo6. MuHepanusaumsa ana onpeaeneHusn
COAEPKAHUS TOKCUYHBIX AMEMEHTOB

rOCT 28311—89 [osaTopbl MeauLMHCKue nabopatopHble. ObLume TexHu4eckne TpeboBaHna u MeToabl
UCMbITaHWA

MOCT 29227—91 (MCO 835-1—81) MNMocyaa naboparopHas cTeknAHHasA. MuneTkn rpagympoBaHHbIe.
Yactb |. Obwme TpeboBaHua

MOCT 31671—2012 MpoaykTol NuweBble. OnpeaeneHue cnegoBbix aneMeHToB. MoagrotoBka npob me-
TOAOM MUHEpanu3auum Npy NOBbILLEHHOM AABNEHUN

MpwuMeyaHwne—pK NoNb3oBaHUW HACTOALLMM CTaHAAPTOM Lienlecoobpa3Ho NpoBEPUTL AEACTBUE CCLINOYHbBIX
CTaHAapToB B MHDOPMaLMOHHOI cucTeMe obLero nonb3oBaHWsA — Ha oduumansHoM caiite OefepanbHOro areHTcTa
Mo TEXHUYECKOMY PEryNMpPOBaHMIO U METPONOrUN B CETU VIHTEPHET MK NO eXerogHoMy MHGOpMaLMOHHOMY yKasaTento
«HaumnoHanbHble cTaHAapTbi», KOTOpbIA onybnukoBaH No COCTOSHUIO Ha 1 siHBaps TeKyllero rofa, U no BbiNycKkam exe-
MeCSYHOro MH(POPMAaLMOHHOIO yKasaTens «HauuoHanbHble cTaHfapTel» 3a TeKylmid rog. Ecnu ccbinovHblilt cTaHgapT
3aMeHeH (M3MeHeH), TO NpU NosIb30BaHUN HACTOALYMM CTaHAAPTOM ClieyeT PyKOBOACTBOBATLCS 3aMEHSIIOLUM (U3MEHEH-
HbIM) CTaHAapTOM. ECnK cChINOYHLIA CTaHAapT OTMeHeH 6e3 3aMeHkbl, TO NONOXeHWe, B KOTOPOM flaHa CCbifika Ha Hero,
NPUMEHSETCA B YacTH, He 3aTparuBaloLLen 3Ty CCbINKYy.

3 CokpaweHus

B HacToflem cTaHgapTe NPUMEHEHbI CreayloLme CoKpaLLeHus:
AM3 — amanbraMmHsbiii anekTpoa (amannrama cepedpa, cchopMMpoBaHHas Ha cepebpAHON NOANOXKE);

P — rpagyvmpoBO4HbIN pacTeop;

[CO — rocyaapCTBeHHbI CTaHA4apTHbIN obpaseu;

MB  — MHBEPCUOHHO-BOMLTAMMNEPOMETPUUYECKUN;
MCO — mexrocyapCTBEHHbI CTaHAaPTHLIN obpase;
OK — obpasey ansa KOHTpoOns;

NOK — npeaenbHO AONYCTUMAA KOHLUEHTpaLus;

PM® — pryTHO-NNEHOYHbIN SNEKTPoA (PTYTb, HAHECEHHAA Ha CepebpsAHYI0 NOANOXKY);

XC3 — xnopcepebpsHbli aNEKTPOA;

Hg-Y3 in situ — pTyTb-yrnepoacoaepxaLyuii aNeKTpoa ¢ HaHeceHUeM PTYTU Ha yrnepoacoaepXaLlyio
noanoXKky (yrnecutans, CTeknoyrnepog v Ap.) O4HOBPEMEHHO C OonpenensieMbiM 3N1EMEHTOM B npoLecce
M3MEepeHuin.
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4 CywHOCTb MeToaa

Metoa MB-namepeHuin 0CHOBaH Ha CMOCOBHOCTU 3NEMEHTOB 3NEKTPOXMMUYECKN OCAXKAATLCA HA UHAN-
KaTOPHOM 3MEKTPOAE U3 aHanM3Mpyemoro pacteopa npu 3agaBaeMoM noTeHuuane npeaensHoro anddyan-
OHHOrO TOKa B TEYEHWE 3aaHHOr0 BPEMEHMU, a 3aTeM PacTBOPATLCA B NPOLIECCE aHOAHOW nonspusalumn npu
onpeaeneHHoM NoTeHuuane, xapakTepHOM ANA KaX4oro anemeHTa. AHanUTUYECKUE CUrHanbl ONpeaenaembix
3MIEMEHTOB PErMCTPUPYIOTCA HA BOMbTAMMEpPOrpaMme B BUAE MUKOB (MaKCUMarbHble aHOAHbIE TOKW) U OT-
pakatoT 3aBMCUMOCTb CUITbl TOKA SNEKTPOXMMUYECKON PeakLmmn A4EnKn OT NPUIOXKEHHOTO HaNPsXKeHUs. 3Ha-
YEeHWe TOKa MMKa NpsiMo NPOMOPLMOHANBHO KOHLEHTpaLun onpeaensieMoro anemeHta. MaccoBble KOHLEH-
Tpauun SnemMeHTOB B aHanu3MpyeMom pacTeope npobbl onpeaensoT no metoay Ao6aBoOK rpagynpoBOYHbLIX
pacTBOPOB ONPELENAEMbIX ANIEMEHTOB.

5 TpeboBaHMA K BbINOJTHEHUIO N3MEPEHUNA

5.1 Tpe6oBaHusa 6e30nacHOCTH

[Npu BbINONHEHUN U3MEPEHUI HeoBxoaumMo cobnogate TpeboBaHna TexHuku 6esonacHocTu npu pabore
C XMMWUYECKUMU peakTMBamMm.

3nekTpobe3onacHOCTb Npu paboTe ¢ anekTpoycraHoBkamu — no MOCT 12.1.019.

MNomelleHne nabopatopum AOMKHO COOTBETCTBOBATbL TpeboOBaHMAM noXapHoW 6e30macHOCTM no
MOCT 12.1.004 n umeThb cpeacTea noxapotyweHusa no FOCT 12.4.009.

5.2 Tpe6oBaHuA Kk kBanudukaLum onepaTopos

K BbLINONHEHMIO U3MEPEHMI JOMYCKAIOT NUL, Briagelowmx TexHnkon MB-aHanusa n n3y4ymsBLUMX UHCTPYK-
LMIO MO 3KCMIyaTaumm ucnonsL3yemon annaparypsil.

5.3 YcnoBus BbINOSIHEHUA U3MEPEHUN

M3MepeHusi TPOBOAAT B CEAYIOLLMX NabopaTopHbIX YCIOBUAX:

- TEMNEPATYPA OKPYIKAIOLLETO BOSBMYXA ...oceoeeiieiiiieieeieeeee e et et e e et ee e e e ettt ennansnaennnanees (25 £ 10) °C;
- ATMOCHIEPHOE JABITEHUE .ooeeoieiiiiieeeeeitieeeeae e et eaeeee e ssteaaeaee e stnseaeeeeesansesaeeeeesansnseeeeeannes (97 £10) kMMa;
- OTHOCUTENBHAS BITAXKHOCTD ....ceivitit e eeeie ettt e e e e ee et e e e e ee e e st e e e eeaeeaeban e eeeeeeeeeennnnees He 6onee 80 %;
= YACTOTA MEPEMEHHOTO TOKB ... uuvrrreeeseasetreeeeeassasseeteaeessssseseneeessasassssenessasssnseseeeessasnsseeeesannsnes (50 £ 5) I'y;
= HAMPAMKEHME B CETM ...uvieiieieeeeetieeteieesesitteseeaessataeeteeeeaaastesaeaeeasstasaseaeeasaasssaeeeeessssreeeassannnnes (220 £ 22) B.

[MomelueHne ana npoBegeHns M3MepPEHNin JOMKHO ObiTb OCHALLEHO NPUTOYHO-BLITSXKHOW BEHTUNAUMENR
1M NOABOAKONM BOAbI.

6 CpeacTBa n3smMmepeHun, BcroMmorarensHoe o6opyaoBaHue, Nocyaa, peakTuBbI
M Matepuanbol

6.1 CpeacTBa UsMepeHUn U BcnoMmoraTesrisHoe 06opyaoBaHue

AHanusatop BONMbLTaMNEPOMETPUYECKUI C OAHON unNu BGonee TPEXANEKTPOAHOW UNKN ABYXINEKTPOAHON
3NEKTPOXUMUYECKON ueiikol (nanee — ananusatop!). SnekTpoxumnueckas suelika BKnoYaeT B cebs:

- UIHAWKATOPHBLIN U3MEepPUTENbHBINA anekTpoa: PIM3, unu AMO, unn Hg-Y3 in situ;

- 9NeKTPoA CpaBHeHMA — XCO, 3anoSfIHEHHbIV PAaCcTBOPOM XITOPUCTOrO Kanus HacbILWEHHbIM UK MORAp-
HOW KOHUeHTpauuu 1,0 monb/aM3, unm XC3 no MOCT 17792;

- BCNomoraTenbHbIin anekTpog — XCO3, 3anofHEHHbI pacTBOPOM XMOPUCTOrO Kanusa MONAPHON KOHLEH-
Tpauum 1,0 Monb/AMS, UNKM BNEKTPOA U3 YIMEePOAHbIX MaTepuanos (yrnecuTanroBblii, CTEKNOYInepoaHbIi),
UIN NAIaTUHOBLIN SNEKTPOA, KOTOPbIN UCMOSb3YETCA TOSIbKO B TPEXINEKTPOAHON SNEKTPOXUMUYECKON SAYENKe;

- anekTponuaep (cocya) — KBapLEBbIA CTakaH, CTEKNAHHLIA UMK CTEKIOYINepPOaHbIN TUTEnb.

[CO (MCO) cocraBa paCTBOPOB MOHOB LMHKA, KagMUs, CBUHLIA U MEAU C OTHOCUTENbHOW NOrPELUHOCTLIO
aTTeCTOBaHHOrO 3HaueHus £ 1 % npu P = 0,95 no FOCT 8.315, Hanpumep MCO2) cocrtaBa pacTBOPOB MOHOB:

1) Hanpumep, komnnekc aHanuTuyeckwii BonsTamnepomeTpuyecknii CTA, aHanMaaTop BOMbTaMnepoMeTpUieckii
TA-Lab unu gpyroi, no3sonaoLLyuii BOCNPOU3BOAUTL TEXHUYECKWNE N METPONOrMYeCcKe XapakTepucTUKI, yKasaHHble B HacTo-
Alllem cTaHaapTe. [laHHas uHdopmalua SBNAETCA pekOMeHAYeMON, NpuBefeHa Ana yaobcTea nonb3oBaTenei HacToALLEero
CTaHfapra 1 He UCKITIo4aeT BO3MOXHOCTU UCMOSb30BaHUA APYrvx CPEACTB U3MEPEHUIA C aHaNorMYHEIMU XapakTepucTukamu.

CraHgapTHble 06pasLibl AOIKHLI ObITb METPOMIOrMYECckM 06ecreyeHs! B rocyfapcTsax, MPUHABLLMX HACTOSLLWIA CTaHAapT.

3
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- uuHka CO 8053-94 + 8055-94;

- kagmusa MCO 6690-93 + 6692-93;

- cBMHUa MCO 7012-93+ 7014-93;

-meaun NCO 7998-93 + 8000-93.

Becbl HeaBTOMaTuyeckoro aencreusa no MNOCT OIML R 76-1 cneuuanesHOro knacca TOMHOCTM € npeae-
oM gonyckaemor abConoTHOM norpewwHocTu + 0,001 .

[lo3aTopbl MMNETOYHbIE C AUCKPETHOCTLIO ycTaHoBku A03 1,0 unu 2,0 MM no FOCT 28311,

Meub MydhenbHas, obecnevmBaioLlaa NogaepKaHme 3a4aHHoOro TeMnNepaTypHoro pexuma ot 50 °C go
650 °C ¢ NOrpeLHocTbIo u3MepeHuii = 15 °C (Hanpumep, Tuna MNM-8"), MP-64-02-15") no FOCT 9736, npo-
rpammupyemast neys!) unn komnnekc npodonoarotoskn®).

MnuTka anekTpuyeckas ¢ 3akpbiToii cnupanbto no NFOCT 14919 unu nporpaMMupyemMas nevb.

CucteMa MUKPOBOMHOBOTO pasnoxenus no MOCT 31671. MNpUMEHAIOT B Cry4Yae MUKPOBOMHOBOIO CMo-
coba pasnoxeHus npoo.

6.2 MNocyaa, peakTMBbI U MaTepuansl

Bymara nhgukaropHas yHusepcanoHas, 1-14 eq. pH.

Bymara cdunsrpoBansHas no FOCT 12026 unu dunsTpbl 06€330MEHHbIE (CUHAS NEHTA).

Boga no NOCT ISO 3696 He Hmxe nepBON CTENEHU YUCTOThI Unn auctunnuposaHHasa no MOCT 6709,
AOMONMHUTENBHO NeperHaHHas ¢ fobasneqnem 5,0 cM3 KOHLIEHTPUPOBAHHOI CEpPHOIl KucnoThl u 3,5 cm® pac-
TBOpa 3 %-HOr0 Kanusa MmapraHuoBOKUCOro Ha 1,0 am Bogpbl.

Fannuit a3oTHOKMCIbIN 8-BoAHBLIN (Ga(NO3)5-8H,0), oc. u., nubo rannuit metannuyeckui (ans cnocooba Il).

Kanuin mapraHuosokucneii no FTOCT 20490, oc. u.

Kanun xnopuctoivi no NOCT 4234, X. u.

Kucnora cepHas koHueHTpuposaHHas no NOCT 14262, oc. u.

Kucnota mypasbuHas (ans cnocoba 1)2).

Kucnora consiHasa koHueHTpuposaHHas no MOCT 14261, oc. u.

Kucnora a3oTHas koHueHTpuposaHHas no MOCT 11125, oc. u.

Kucnota xnopHas, X. 4.

Hatpuii yKCyCHOKUCABIA 3-BOAHbIN, OC. 4. (ana cnocoba ll).

Hatpus rugpokap6onart nepsoro copta no FOCT 2156.

Hatpuii xnopuctbiii no FOCT 4233, x. u.

Mano4ku creknsiHibie no FOCT 21400.

Mepokcug sBogopoaa no NOCT 10929.

Munetkn mepHble naboparTopHble CTeknsHHble 2—1-2-0,5; 2-1-2—-1; 2-1-2-2; 2—-1-2-5; 2-1-2-10 no
FOCT 29227.

Mocyaa mepHas naboparopHas creknaHHasa no FOCT 1770:

- KOnObl MepHble 2—25-2; 2-50-2; 2—100-2; 2-500-2; 2-1000-2;

- yunuHapsl 2-10-2; 4-50-2;

- npobupkn mepHble MN-2-5-14/23 XC; M-2-10-14/23 XC; MN-2-15-14/23 XC v npoOKu K HUM.

P1yTb (I) asoTHOkucnas 2-sogHasa no NOCT 4521, x. 4. unu pTyTb MeTannuyeckas no NOCT 4658 (ana
cnocoba ).

PtyTb (Il) a3oTHOKMCNas 1-BoaHas no NOCT 4520, x. u. (ans cnocoba II).

CnupT 9TUNOBbLIN Bbicwero copta no NOCT 5962.

Turnm unu vawm gapdopobie NaboparopHbIe BMECTUMOCTbLI0 20—30 cm3 no FOCT 9147 unu cTakaHbl
WM TUIMU KBapLieBble BMeCTUMOCTbI0 20—100 cm3 no MTOCT 19908.

Yawa ebinaputenbHas Ne 3 no FOCT 9147 (ansa cnocoba ).

LLkypka wnudoBanbHasa BoAoCTOWKasa 3epHUCTOCTbIO 40 Mkm (M 40) no MOCT 10054.

LLIkypka wnugosansHasa TKaHEBasA anmasHas ¢ 3¢ pHUCTOCTbIO 2—3 MkM (JTIM 3/2).

LLikypka wnudoBansHas TkaHeBas anbb0poBas € 3epHUCTOCTbIO 20—28 mkMm (JIM 28/20).

LLunusl TUrenbHble.

Skeukatop no NOCT 25336.

[onyckaeTcs npUMEHEHME APYrUX CPEACTB M3MEPEHUI U BCNOMOraTenbLHOro o6opyaoBaHus, He ycTyna-
IOLLMX BbILLEYKA3aHHbIM MO METPOIIOTMYECKUM U TEXHUYECKUM XapakTepUCTUKaM, a Taloke PeakTUBOB, NOCYAbI
U MaTtepuarnos, Mo Ka4eCTBY HE HMWXKE BbILLEYKA3AHHbIX.

1) [avHas nHdopMaums SBnseTcs peKoMeHAyeMoil, NpuBefeHa Ans yaobcTea nonb3oBaTenell HacTOALLIEro CTaH-
fapTa u He UCKITHoYaeT NCMOMb30BaHNA APYror Neyn C aHanormyHbIM1M XapakrepucTukamu.
Hanpumep, MypaBbKHas kucnota ¢ MmaccoBoi fonei 85 % unu 98 %.

4
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7 OT60p Npob

OT60p Npo6 NULLEBLIX NPOAYKTOB U NPOAOBOSILCTBEHHOIO Cbipbsl MPOBOASIT MO HOPMATUBHOMN AOKYMEH-
Tauumn 4nsi KOHKPETHOW rPynnbl aHANU3MPYyeMON NPOoaYKLUN.

8 MoaroTroBka K NpoBeAEHUIO U3MEPEHUIA

M3mepeHus npoBoaAT Ha aHanu3aTopax pasnuyHbIX TUMOB C UCMOMNb30BAHUEM PA3MUYHbIX UHAUKATOP-
HbIX 3NEKTPOAOB B Pa3nu4yHbiX OOHOBbLIX NEKTPONUTax. Tun MHAUKATOPHOTO 3MNEKTPOAA U COOTBETCTBYHOLLMI
eMy (POHOBbIV ANEKTPONUT ANA ONpeaerieHnst CoaepXKaHus ANeMeHTOB BbIOMPAaloT B COOTBETCTBMU C MPUNO-
XEHUEM A.

8.1 NMoaroroBka nocyabl

8.1.1 JlTabopaTopHyO CTEKNAHHYIO NOCYAY, MUNETKU TLWATENbHO MOKOT BOAONPOBOAHONM BOAOW, NPOTHU-
paioT C MOMOLLBLIO (OUNETPOBAaNbHOK ByMarn ¢ HAHECEHHbIM HA HEE CyXUM rmapokapboHaToOM HaTpus, 3aTem
MHOFOKpPAaTHO OMONackuBalT BUANCTUNNMPOBAHHON BoAoW. [lonyckaeTca ana o6paboTku nabopaTopHOi no-
CyAbl MCNOMb30BaHWE PacTBOPa a30THOM KUCMOThI.

PekomenayeTcs B3ATb HOBYIO NabopaTopHyIo NOCyAy, TLATENbHO NPOMBbITh, MPOMaPKUPOBATL N0 Ha3Ha-
YEHMIO U B JanbHeLWeM UCNOoMb30BaTh TOSMbKO N0 YKA3aHHOMY HA3HAYEHMIO.

8.1.2 MopgroroBka 3neKkTponuniepa (CTtakaHa) 35IeKTPOXUMMNYECKON AYENKN

KeapueBble CTakaH4Mku, Mcnonb3yemble Ans NPOBEAEHUS U3MEPEHUIA HA BONLTAMMEPOMETPUHECKOM
aHanusarope, NPOTUPAIOT CYyXMM rnapokapBoHaTOM HaTPUA NpU NOMOLLM OUMLTPOBaNbHON Bymaru, MHOTO-
KpaTHO ONOMackKUBAlOT CHa4amna BoAONPOBOAHOM, 3aTeM BMANCTUNNMPOBAHHOK BOAONW. 3aTeM B KaXabli CTa-
kaHuuk go6aensot no 0,1—0,2 cM3 KOHLEHTPUPOBAHHON CEPHOI KNGMOTbI, CTAKAHYMKM HArPEBAIOT Ha AneK-
Tponnutke npu Temneparype 300 °C — 350 °C. lNocne nonHoro npekpalwleHnsl BolAENeHs NapoB CEpPHOMU
KMCNOTbI CO CTEHOK CTaKaH4YMKOB MX NPOKanuBatoT npu temneparype 500 °C — 600 °C B TeueHue 10—15 muH
B MydernbHOI neyu.

CMEHHbIE KBapLeBble CTaKaHUYMKWU XPaHST B 9KCUKaTOpe.

Ans ynerpaduoneroBoro (Y&) obnyveHus MCnonb3yloT TOSNbKO CTaKaHYUKU U3 ONTUHECKU NPO3PaYHOro
KBapua, cobntogasi npasuna pabotbl ¢ Nog0OHbIM MaTepUanoM: CTakaH4uK 6epyT TONbKO 3a BEPXHIOID YaCTb,
nepea NOMeLLIEHUEM B SUEIKY NPOTUPAIOT HAPYXKHbIE CTEHKM CTaKaH4Yuka UnbTpoBanbHoi Gymaron.

CTEeKNsAHHbINA CTakaH 3nNeKTPOXMMMUYECKOI SIUEHKM MPOMBIBAIOT FOpsYEi a3oTHOWM KMCNOTON, pa3basneH-
HOW GMANCTUNNMPOBAHHOW BOAOW B COOTHOLLEHMM 1:1, 3aT€M MHOTOKPaTHO GUAUCTUNNNPOBAHHON BOAOW.

CTeknoyrnepoaHbiit CrakaH aNeKTPOXMMUYECKON SYEKU NPOMbIBAIOT PaCTBOPOM a30THON KUCNOTbI MO-
NSIPHOIT KOHUEHTPaLuK 1 Monb/AMS, 3aTeM MHOTOKPaTHO — GUANCTUNAMPOBAHHOMN BOAOIA.

8.1.3 KBapueBble cTakaH4nku Ans noarotoBku npob rotosAT no 8.1.2, 3atem HENOCPEACTBEHHO nepes
B3STMEM HABECOK AONONMHUTENLHO 06pabarbiBaloT pacTBOPOM CONAHOM KUCMOTbI MOMAPHOW KOHUEHTpauuu
0,1 monb/am3 npu Temneparype 150 °C — 200 °C B TeueHue 7—10 MUH, 3aTeM BbINUBAIOT COAEPXKMMOE,
CTaKaH4YMKM ononackusaiotr GuancTUNNUpPOBaHHON BOAON, CyLLAaT.

dapdopoBbie TUIMU (Yawm), UCNONb3yeMbIe ATl MOATOTOBKM NPo6, NPOTUPAIOT YUNLTPOM C ruapokap-
©GoHaToOM HaTpusl, ONONACKMBAOT BOAONPOBOAHON M 3aTeM BUAUCTUNNUPOBAHHON BOAOW. [JONONHUTENBHO 06-
pabaTbIBAIOT KOHLIEHTPUPOBAHHOI CEPHOI KUCHOTOIM: BHOCAT 0,1—0,2 ¢M3 Unu YeTbipe-luecTb kanemb K1C-
1NOTbl, HArPEBAIOT HA AMEKTPONAUTKE NPU MakCMMarnbHOM TemnepaType A0 NpekpaLlieHusa BbiAENeHUs napoB
kucnotbl. [pokanuealoTr B MycenbHOn neun npu temnepatype 500 °C — 600 °C B teyeHue 20—30 MuH.
3atem CHOBa OMoONackuMBaloT GUANCTUNNMPOBAHHONW BOON.

CTakaHbl, NpUMeHsIEMblE A5 MUKPOBOMTHOBOFO Pa3noxeHus npod, MOKOT B COOTBETCTBUU C UHCTPYKLIU-
el Nno aKkcnnyarauuu CMCTEMbl MUKPOBOMHOBOIO Pa3nOXeHUS.

8.2 NpuroroBneHue pacTBoOpoB

8.2.1 MNpuroroBrneHne OCHOBHbLIX U rPafyMpPOBOYHbLIX PacTBOPOB

OCHOBHbIE pacTBOpbI, coagepxaime 100,0 mr/am3 onpeaensemoro anemeHTa, rotoeat us FCO (MCO)
cocTaBa pacTBOPOB C aTTECTOBAHHLIMM MAaCCOBbIMKU KOHLieHTpauusmu 1 mr/cm3 (1000 mr/am3). B mepHble
Kon6bl BMECTUMOCTBIO 50 cM3 (Mnn 25 cm3) BBOAST ¢ NoMoLbio nuneTkn 5,0 cm3 (2,5 cm® B konby BMECTUMO-
cTblo 25 cm3) FCO (MCO) cocTasa pacTBOPOB MOHOB LIMHKA, KAAMUS, CBMHLIA U Meau (KaXaoro anemeHTa —
B OTAENbHYIO kKONOY) n J0BOAAT 0OBEM A0 METKU BMAUCTUNNUMPOBAHHON BOAOW.
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CpOK XpaHeHUs1 OCHOBHbIX PACTBOPOB LIMHKA, KaAMMS, CBUHLIA M MeaW NPpu KOMHATHON Temneparype —
He Gonee 6 mec.

B xa4yecTBe OCHOBHbLIX pacTBOPOB Aonyckaercs ucnonssosarb [CO (MCO) cocrasa pacTBOpOB C arre-
CTOBAHHbLIM 3HaYEHUEM MacCOBOIi KOHLIEHTpaLmu anemenTa 0,1 mr/cmS.

MpagynpoBoyHbie pacTeopbl (MP) MOHOB KaXaQoro u3 onpeaensembiX 31eMEeHTOB FOTOBAT COOTBETCTBY-
loLmMMn pasbasnenusmn P BONbLIMX KOHLEHTPALMI B MEPHBIX konbBax BMECTUMOCTbIO 25 cm® unu 50 cm3
GuancTunnupoBaHHoM BoAON No Tabnuue 1.

Tabnuya 1
MaccoBas KoHEeHTpaLyA O6beM MepHoW AnNUKBOTa UCXOAHOTO Maccosan KoHLeHTpa- Cpok xpaHeHus,
UCXOAHOro pacTeopa Ans npu- nocyas, ov3 P ond LiMs NPUroTOBIIEHHOTO oyT
rotoBnenus P, mr/am3 ' ' P, Mr/am3

100 50 5,0 10,0 30

10 50 5,0 1,0 14

10 50 2,5 0,5 7

1 50 5,0 0,1 1

Jonyckaercs npurotoBneHne MP B MepHbIX NPoBUpKax BMECTUMOCTbIO 5 unn 10 cm3 B COOTBETCTBUM C
WHCTPYKUMei no akcnnyarauum MCO (MCO). Cpok XpaHeHUs NpUroTOBMEHHbIX PACTBOPOB YCTaHaBNMBAETCA
no MOCT 4212.

8.2.2 MpurorosneHune (poOHOBOro pacTBopa npu nposeaeHun NB-usamepeHuit ¢ MHAMKATOPHbLIM
Am3 u PMN3

DOHOBbLIN PaCcTBOP FOTOBAT HENOCPEACTBEHHO Nepen nposegeHnem VB-usamepeHuin: B aneKTpoxmmmye-
CKy10 siueiiky BHocsiT 9—11 cm3 BuancTunnupoBaHHoii Boabl 1 0,20—0,50 cm3 KOHLIEHTPUPOBAHHOI MypaBby-
HOM KUCNOTBI.

8.2.3 MNMpuroroeneHue oHOBOro pacTBopa npu npoeeaeHnn MB-usMepeHuit ¢ UHANKATOPHLIM
Hg-¥3 in situ

8.2.3.1 MNpurotoBneHne KOHLEHTPUPOBAHHOIO POHOBOIO pacTeBopa

B MepHyio konby BMecTUMOCTbIO 200 cm® niomeLyator 100 cM3 HAChILLEHHOTO PacTBOPa XNOPUCTOrO Ka-
nua, 20 cM3 pacTBOpPa COMSAHOI KMCMOTLI MOMSAPHON KOHLeHTpaumumn 1 morb/am3 n 20 cm3 Buauctunnuposax-
HOIt BOZbI, NepemMeLLnBaloT U AobaenaoT 5 cM® pacTBopa asoTHOkMCHON pryTyu (I) MONAPHON KOHLEHTPAaLUK
0,01 Monb/am3, OBOAAT PacTBOP 40 METKM BUAMCTUNNMPOBAHHOI BOZOM U CHOBA TLATENbHO NEPEMELLIUBAIOT.

PacTBop xpaHAT B nocyze M3 TEMHOTO CTeKNa Npu KOMHATHOW TeMneparype He 6onee 1 mec.

8.2.3.2 MNpurotoeneHue hOHOBOro pacreopa

B MepHyto Konby BMeCTUMOCTbIO 1000 cM3 LMnuHAPOM BHOCAT 50 cm® pacTBopa CONAHON KMCAOTbI
MOTSIPHOI KOHLeHTpauuu 1 Monb/am® u 15 cm3 pacTtBopa a3oTHOKMCROI pTyTH (/) MONAPHON KOHLEHTpaLuK
0,01 Monb/aM3, JOBOAST COAEPKMMOE KONBbl A0 METKU BUAUCTUNIIMPOBAHHOI BOAOMN.

PacTBop xpaHAT B nocyae M3 TEMHOTO CTeKNa Npu KOMHATHOW TeMnepatype He 6onee 1 mec.

8.2.3.3 MpuroToBneHne pacTtBopoB, HEOOXOAUMBIX ANA NPUIOTOBNEHUA (POHOBLIX PacTBOPOB, ONUCAHO
HUxKe.

8.2.4 MNMpwuroroBneHune pacTBOpPa HaCbIWEHHOrO XFIOPUCTOro Kanua

B 500 cm3 61UANCTUNNMPOBAHHOI BOALI PACTBOPSIIOT NPU HArpeBaHuM 40 TeMnepaTypbl kunenna 175 r
XMOpPUCTOro kanusa. PactBop (punbTPYIOT, OXNaXaatloT 40 KOMHATHON TEMMEPATYPbl U XPAHAT B KOHTaKTE C He-
GOonbLIMM KONUYECTBOM KPUCTASNOB COMK.

PacTBop xpaHAT npu KOMHATHON TeMneparype He 6onee 6 mec.

8.2.5 MpuroToBneHne pacTBOPa CONAHOI KUCIOTbI MOMIAPHON KOHLEHTpauuu 1,0 monb/am’

B MepHyio konby BMEcTUMOCTbI0 1000 cM3, HanonNoBMHY 3arnOHEHHYI0 BUANCTUNNMPOBAHHON BOAOIA,
BHOCAT 82,6 om3 KOHLIEHTPUPOBAHHOW COMSAHOW KUCNOTbI, OBOAAT 0 METKM BUAMCTUNNMPOBAHHON BOAOW U
nepeMeLLnBaroT.

PacTBop xpaHAT B BbITSXKHOM LUKadpy Npu KOMHaTHON TemnepaTtype He Gonee 6 mec.

8.2.6 MpMroToBNeHMe pacTBOPA a30THOKUCNOI PTYTH (II) MONAPHOI KOHUeHTpauum 0,01 Mons/gm?

0,34 r asotHokucnoi pryTu (I) 1-BOAHON NOMELLAIOT B KONBY BMECTMMOCTbLIO 100 cm3, pacTBOPAIOT B
HECKONbKNX Kannsx CONsAHON KUCNOTbI, 0BOAAT A0 METKN OUAUCTUNNUPOBAHHOW BOAOW U NEePEMELLKUBALOT.

PacTBop XpaHAT B nocyze W3 TEMHOIO CTekna npu KOMHaTHOW Temnepatype He Bonee 6 mec.
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8.2.7 MpurotoBneHue AONOSIHUTENbHbLIX U BCIOMOraTesibHbIX PpacTBOPOB NPU NPOBEAEHUN
MB-u3mepeHunit ¢ tHaukaTopHbim AmM3 1 PO

8.2.7.1 MpurotoBnexne pacteopa XNOPUCTOrO Kanus MONSIPHOIA KOHLEeHTpauun 1,0 monb/am3

7,46 1 XNOPUCTOrO Kanusa pacTBOPSAIOT OMAUCTUNNIMPOBAHHON BOAOW B MEPHON KONOE BMECTUMOCTbIO
100 cm3. [loBoasT 06Lem pacTBopa A0 MeTkn BUANCTUNNNPOBAHHOI BOAOI. PacTBOP NPUMEHAIOT AN 3anon-
HEHUA XNopcepedpsHbIX AMEKTPOAOB.

PacTtBop xpaHAT npu KOMHATHON TEMMepaType He Bonee 12 mec.

8.2.7.2 MNpurotoBneHne pacTeopa MapraHUOBOKMCIIONO Kanusa mMaccoBon KoHueHTpaumm 3 %

3,00 r MapraHuUoBOKUCINONO Kanusa pacTBOPAT GuANCTUNNNPOBAHHON BOAOW B MEPHON konbe BMeCTU-
mMocTbto 100 cm3 u foBoasT 06beM pacTteopa 40 MeTKU BuaMCTUNNMpoBaHHOW BOAOW. PacTBOp NpUMeEHSAIOT
Ansa nonyyeHnsa GuaANCTUNNMPOBAHHON BOAbI MyTEM MOBTOPHOW NEPEroHKM AUCTUMNUMPOBAHHON BOAbI.

PacTBOp XpaHsT B TEMHOM MECTE MpWU KOMHaTHOM TemnepaTtype He Gonee 3 Mec.

8.2.7.3 MpuroToBneHne CNMPTOBOro pacTeopa HUTpaTa MarHnsa MaccoBoi KoHUeHTpaummn 10 %

10,0 r HUTPaTa MarHUs pacTBOPAIOT STUIOBLIM CMIMPTOM B MEPHON Konbe BMecTuMocTbio 100 cm3 u go-
BOAAT 00bEM pacTBOPa A0 METKM STUMOBLIM CNUPTOM. PacTBOP NPUMEHSIOT NpKU MOATOTOBKE NPOG XMPOBbLIX
NpoAYyKTOB 1 Macen.

PacTBop xpaHAT B BbITSHKHOM LUKady Npu KOMHATHON Temnepatype He 6onee 6 mec.

8.2.7.4 TpuroToBneHMe HaCbILLEHHOro pacTBopa a3oTHokucnon ptytu (1)

B 6lokce BMeCTUMOCTbIo 9-10 cm3 pacTBOpslOT asoTHokucnyio pTyTh (1) 2-BoaHYIO B BUAMCTUNNMPO-
BaHHOW BOAE NpY NepemMeLLMBaHumn pacTeopa. bepyT Takoe Konm4ecTBo conu, YTobbl NOcNne nepemMeLLBaHus
Ha aHe OIOKCbl NPUCYTCTBOBANM HECKOMNLKO KPUCTaNNoB conu. PacTBOp MCNOMNb3YIOT ANsi HAHECEHUS NINEHKU
pTyT1 HAa AM3 unu P13 anekTpoXumMn4eCckum cnocobom.

PacTtBop xpaHAT npu KOMHaTHON TeEMnepaType He bonee 6 mec.

8.2.8 MpuroTroBneHne AONOMHUTENBbHbIX U BCNOMOraTesibHbIX PAaCTBOPOB NPy NpoBeAeHUNn
MB-u3mepeHunit ¢ tHaukaTopHbiM Hg-Y in situ

8.2.8.1 MpurotosneHue pactsopa noHos rannus (1) maccosoit koHueHnTpauun 1,0 r/am3

MpurotToBneHne NpoBOAAT OAHUM U3 CNOCODOB:

a) 0,100 r U3MEeNbYEHHOro METANNMYEcKOro rannus PacTBOPSAIOT NMPK HAarpeBaHuK B 20 CMS CONAHOM KUC-
NOTbl, pa3baBneHHoW BUANCTUNNMPOBAHHON BOAOW B COOTHOLLEHUU 1:1 (pacTBOPEHUE NPOUCXOAUT B TEUYEHNE
HECKOMbKMX YaCOB), KOMMYECTBEHHO NEPEHOCSAT PAacTBOP B MEPHYIO Konby BMecTUMOCTbI0 100 cm3, fosoaaT
[0 METKU BUANCTUNNMPOBAHHOW BOAOW U NEPEMELLMNBALOT;

6) 0,143 r asotHokucnoro rannus (l1l) pacteopsoT B 10 cM3 a30THON KUCNOTbI, pa3baBneHHon GuancTun-
NUPOBAHHON BOAOW B COOTHOLLEHUU 1:1, MONYYEHHbI PAcTBOP NEPEHOCAT B MEPHYIO KONOY BMECTUMOCTbLIO
25,0 cm un [O0BOAAT A0 METKM a30THOWM KUCNOTON, pa3baBneHHONn BMANCTUNNIMPOBAHHON BOAOW B COOTHOLUE-
Hum 1:10.

PacTBop XpaHAT B BbITSHXKHOM LUKady Npu KOMHATHOW TemnepaType He bonee 3 mec.

8.2.8.2 Mpurotosnenue pacteopa uoHos rannus (Il) maccoBoi koHUeHTpauum 0,04 r/am3

B konby BMECTUMOCTbIO 100 cM3 MepHOIt MMNETKON BHOCAT 4 cm3 pacTsopa noHos rannma (1) maccosoit
KOHUeHTpauum 1,0 r/cM3, nOBOAAT A0 METKM OMANCTUNIMPOBAHHON BOAOH M NEepPeMELLNBALOT.

PacTBop xpaHAT npy KOMHATHOW TeMnepaTtype He 6onee 0aHOW Hegenu.

8.2.8.3 MNpuUrotoBneHne pacTBopa yKCYCHOKNGIOTO HATPUSA MOMNAPHON KOHLEeHTpauun 1,0 monb/am3

13,6 T YKCYCHOKMCIIOFO HATpus 3-BOAHOTO MOMELLAIoT B konby BMEcTUMOcTbo 100 cm® n pacTBopsioT
B BuancTunnupoBaHHoOn Boae. PacTBop A0BOAAT A0 METKU BUANCTUNNUPOBAHHON BOAON N NEPEMELLIMBALOT.

PacTtBop xpaHAT npu KOMHATHON TEMMepaType He Bonee 1 mec.

8.2.8.4 MNpuUroToBneHne pacTBOpa XMOPUCTOrO HATPUA MOMNAPHOI KOHLEHTpaumn 3,5 monb/am3

20,44 r XNOPUCTOro HaTpPMA pacTBOPAIOT OUANCTUNNMPOBAHHOW BOAOW B MEPHON KONGe BMECTUMOCTbIO
100 cm3. JoBoaAt o6bem pacTBopa 40 METKM BUANCTUNNNPOBAHHON BOAON.

PacTtBop xpaHAT npu KOMHATHON TeMnepaType He bonee 12 mec.

8.3 MoaroroBka aHanusaTopa U 351eKTpPoaAoB

MoAroTOBKY BONLTAMMNEPOMETPUYECKOTO aHann3aTopa, UHAMKATOPHbIX 3MeKTPOO0B, MEKTPOAOB CPAaB-
HEHUA 1 BCNOMOTraTeNbHbIX ANEKTPOA0B NPOBOAAT B COOTBETCTBUN C PYKOBOACTBOM MO 9KCNnyaTaLun UCnorb-
3yemoro aHanuaaropa.
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9 NopgroroBka Npo6

9.1 MNuuweBble NPOAYKTbI U NPOAOBONLCTBEHHOE ChIPbE YCIIOBHO pasgeneHsl Ha rpynnbl: 1 — «TBepabie»
NPOAYKTbI; 2 — MOSIOKO U MOJIOYHbIE NPOAYKTHI; 3 — ankoronbHble U 6e3anKoronbHbIe HAMUTKK.

MoaroTosky npo6 k NB-n3amepeHusiM NPoBOAAT NO OAHOMY U3 NPEACTaBNEHHbIX CNOCODOB.

MoaroTtoska npo6 no cnocoby | (cM. 9.2) 0OCHOBaHA HA MONMHOM PAa3NOXEeHUUM OPraHUYECKUX BELLECTB
nyTeM CXUraHua nNpoObl CbiPbSA UMM NMPOAYKTOB B 9NEKTPONEYN NPU KOHTPONMPYEMOM TEMNEpPaTypHOM pe-
»ume ¢ nobaBneHneM a3oTHOM KUCIOThI M Nepokcuaa BOAOPOAA Nepea Cyxum osoneHuem. PacrtBopeHue
nony4MBLUENCS 30fbl NPOBOAAT B PACTBOPE MypPaBbUHON UMK CONMAHON KUCnoTbl. CNocob npegHasHaveH ans
BCEX BMAOB MULLEBOTO CbipbA WU NMPOAYKTOB C UCNONb30BAHUEM MUHMMAMbHLIX HABECOK UMM 00bLEMOB Npo6
cornacHo tabnuue 2.

Cnoco6bl noarotosku npo6 |l u I (cm 9.3 u 9.4 COOTBETCTBEHHO) OCHOBAHbI HA NPOBEAEHUU MUHEPanu-
3auuu no MOCT 26929 ¢ nonyyeHnem 0caaka 305bl C UCNONb30BAHUEM HAaBECOK U 06LEMOB NPo6 cornacHo
Tabnuue 2. JanbHeliwee pacTBOpeHne ocagka 30nbl NPOBOASAT B CMECU COMAHON KUCIOTbI U XIOPUCTOTO Ha-
Tpusa (cnocob Il) unu B conaHol kucnote (cnocob ).

BenuunHbl HaBecok unu 06LeMoB NPo6 ANa KaXxaoro u3 cnocoboB NnpueeaeHsl B Tabnuue 2.

Ta6nuya 2
Macca npo6bl, T, unn o6beM nNpobbi, CM3
rPY"'e"l';:sb' OGbeKT aHanusa Cnoco6 NoAroToBKM Npo6bi
| I} 1l
Msico n MACONPOAYKTLI; NTULA, AWLa U NPOARYKTLI UX Nepe-
paboTku 0,3—2 5 4—5
Pbiba, HepblGHble 06BeKTEI NPOMbICTA U NPOAYKTEI, BbIpa-
6aTbiBaeMble U3 HUX 0,3—2 5 4—5
3epHo (ceMeHa), MyKOMOMNBHO-KPYNsiHble U XriebobynovHble
1 nagenus 0,3—4 5 2—5
Caxap 1 KoHAUTepcKne nsgenus 0,3—4 5 5
MnogooBoLHas NpoAyKLUS 1—2 5 5
Macru4Hoe cbipbe U XKUPOoBLIe NPOAYKTHI 0,5—2 5 5
Opyrve npoaykTbl 0,3—4 5 5
Moroko 1 MONoYHbIE NPOAYKTHI 1—4 5 4
Hanutku 1—5 25 5

9.2 NoaroTtoBka Npo6 no cnocody |

Cnoco6 | nogrotoBku Npo6 3aknoyaeTca B NPOBEAEHUM MUHEPANU3aUMu NyTeM CoMEeTaHUs «KMOKPOWy
MUHEpanM3auum n «Cyxoro» 030MeHus.

Mpu ananuse TBepabIx NPOAYKTOB (Kpyna, MsAco, puiba u NPOAYKThl UX nepepaboTku) npobbl Npeasapu-
TenbHO roMoreHn3npytoT. Cnocobbl roMoreHn3aLmn ykasaHol B HOPMaTMBHBIX [ OKYMEHTax Ha MeToabl oTbopa
npo6.

9.2.1 MopgroroBka Npo6 Bcex rpynn NpPoAyKTOB, KPOME MacrioXUpPOBOW NPOAYKLUU

MozroToBKy NPo6 NULLEBLIX NPOAYKTOB NPOBOAAT MO OAHOMY U3 BAPWAHTOB:

1) B YuCTblE KBApLIEBbIE CTAKAHUMKN BMECTUMOCTbIO 20—25 CM° NOMELLaloT HaBECKW aHanuaupye-
MOii npoBbl B COOTBETCTBUM ¢ Tabnuuel 2, nobasnsior No 2,0 cM3 KOHLEHTPUPOBAHHOI a30THOI KUCHOTHI.
CTakaH4MKkK1 NOMELLAIOT Ha MAUTKY, pacTBop ynapusatot npu temneparype 90 °C — 130 °C go obbema npu-
mepHo 0,5 cmS.

CTaKaH4MKM CHUMALOT G NAUTKM, 06aBnsitoT no 1,0 cM3 KOHLEHTPUPOBAHHOI a30THOI KMcnoTsl 1 1,0 cm3
KOHLIEHTPUPOBaHHOTO nepokcuaa sogopoaa. CTakaH4YMKM MOMELLAIOT Ha MMMTKY, pacTBOP yrnapuBaroT npw
Temneparype 110 °C — 130 °C 1o o6bema npubnuanTensHo 0,5 cm3.

CTakaH4uMKM CHUMAIOT € NnUTKKU, godaensatot no 0,5 om3 KOHLEHTPUPOBAHHON a30THOM Kncnotel u 0,5 oM’
KOHLIEHTPMPOBAHHOIO Nepokcmaa Boaoposa. CTakaH4MKU MOMELLAIOT Ha NAUTKY, PaCTBOP yNapuBatoT npu Temne-
parype 110 °C — 130 °C g0 o6bema npubnuantensho 0,5 cm®.
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Mpoueaypy NOBTOPSAIOT TpU pa3a, NocrneaHui pas pacTBoOp ynapusaloT 40Cyxa.

Momewlalor cTakaHumku B MydpenbHYI0 neyb, Bbiagepxuaaiotr 30 MuH npu Temneparype 450 °C.

BblHMMAIOT CTakaH4MKu ¢ NPOOON, OXNaXAalT NPU KOMHATHOW TemnepaTtype 5—7 MUH.

B oxnaaeHHble cTakaHumku gobasnsior no 1,0 cm3 KOHLEHTPUPOBAHHOM a30THOMN KUCNOThHI 1 1,0 cm3
KOHUEHTPUPOBAHHOIO nepokcuaa sogopoaa. CTakaHuMKM MOMELLAIOT Ha MAMTKY, PacTBOpP ynapuBaioT npu
Temnepatype 130 °C — 140 °C go o6bema npumepHo 0,5 cm3.

CTaKaHUYMKMU CHUMAIOT G NAUTKK, 206aensior no 0,5 cm3 KOHLIEHTPUPOBAHHOM a30THOW KUCNOThbI U 0,5 cm3
KOHUEHTPUPOBAHHOIO nepokcuaa sogopoaa. CTakaHUMKM MOMELLAlOT Ha NAUTKY, PacTBOp ynapusaloT npu
Temneparype 130 °C — 140 °C go o6bema npumepHo 0,5 cm3.

Mpoueaypy NOBTOPSAIOT TPU pa3a, NocneaHui pas pacTBOp ynapusaloT AOCyXa.

MoMewialoT cTakaHunkn B MydenbHYI0 neyb, BoiagepxusaloT 20 MuH npu Temnepartype 450 °C.

BblHMMAIOT CTakaH4MKu ¢ NPOOON, OXNAXAAOT NPU KOMHATHOW TemnepaTtype 5—7 MUH.

O6pabotky npobbl ¢ A0OaBNEHMEeM a30THOWM KMCMOThI M NEPOKCUAA BOAOPOAA U NOCNeAyOLMM NpoKa-
nuBaHMeM NOBTOPSAIOT A0 MOMy4YEeHUs 305bl OAHOPOAHOIO LIBETA 0€3 YEPHbIX YIONbHbIX BKIMIOYEHUMN.

B CTaKkaHuMKM C NONYYEHHLIM 0CAAKOM (6€3 YEePHBIX YrONbHbLIX BKIICYEHNIT) 106aBnsior no 0,5 cm3 KoH-
LUEHTPUPOBAHHOW CONSIHON KUCNOTbI, CTAKAHYMKM MOMELLIAIOT Ha NAUTKY, PaCTBOP yNapusaloT Npu Temnepary-
pe 120 °C — 140 °C po BnaxHbix conen (He Aocyxa). CTakaHYMKM CHUMAIOT C NMIUTKK, OXIaXaalor, AobaBns-
toT o 10,0 cm3 GuaucTunnupoBaHHou Boabl. MNpo6a rotoBa k MB-usamepeHuam.

M3 nonyuyeHHoro pacreopa (MuHepanusara) (V,,,, = 10,0 cm3) ana UB-usMepenunin oTupaloT anukeoTy
o6wemom (V) 0,10—3,00 cm3 (06bem anuKBOTHI 3aBUCUT OT COAEPKAHWS aNeMeHTa B npobe).

Cpok XpaHeHus1 pacTBOpa Npy KOMHAaTHOW TeMnepartype He bonee 8 u.

2) B ¢hapdhopoBbIii UNW KBApLEBLI TUrenb (CTakaH) BMECTUMOCTbIo 20—100 cm3, npoBepeHHblii Ha
YUCTOTY MO 9.5, NOMELLAIOT HABECKY UITM anuKBOTY aHanM3upyemou npoGbl B COOTBETCTBUM C AAHHLIMU, NPU-
BeAeHHbIMM B Tabnuue 2 ana cnocoba |.

Hagecky npobbl BbICYLUMBAIOT (KMAKWE NPOAYKTLI BLINAPUBAIOT) HA 9NEKTPONNUTKE NPU TEMNEPAType no-
BepxHocTU NnnTkK 150 °C — 250 °C A0 npekpalleHna BolaeneHuna abima. TUurenb CHUMAIT C NAUTKK, OXrnaxaa-
10T TUrenb (CTakaH) 10 KOMHATHOM TeMNepaTypbl, 3aTem 406aBnsioT 2,5—3,0 cM3 KOHLIEHTPUPOBAHHOI a30THOM
KMCNOTbI U BbINApuBaloT Ha anekTponnutke npu Temneparype 150 °C — 250 °C ao TpeTu nepsoHayarnbHOro
obbema, He gonyckas pasbpbisrusaHus. B cnyvyae pasnoxeHus TBepaoro npoaykTa npoba A0ormkHa NOMHOCTLIO
pactBopuTbCA. Ecnn npo6a pacTeopunack YaGTUYHO, TUTENb CHUMAIOT C NIUTKK, Yepe3 2—3 MUH A06aBnsoT
2,5—3,0 cM® KOHLIEHTPUPOBAHHON a30THOI KUCAOTbI M CHOBA BbINAPUBAIOT 10 TPETU MEPBOHAYANBHOTO 06b-
ema, He gonyckas pasbpbisruBaHus. Mpoby crnerka oxna)aaioT (BbIAEPKUBAIOT 2—5 MUH NPU KOMHATHON TEM-
nepatype). Jo6asnsior cHayana 2,0—2,5 cm® a30THO KUCHOTbI, NOTOM 110 kannsm 1,0—1,5 cM3 KOHUEHTPNpO-
BaHHOro Nepokcuaa sogopoaa. Beinapuealot pacTBop Ha NNUTKE AOCYXa, NOCTENEHHO NOAHMMAs TemMnepaTypy
ot 150 °C go 350 °C, go npekpaLleHus BblAeneHns abiMa, cneas, Ytobbl He Oblno pa3dpbi3ruBaHUs pacteopa.

Turenb nomeLLaotT B Mydenb Ha 15 MUH npu Temneparype 450 °C.

Turenb BbIHUMAIOT U3 Mydens U BblaepxuBaloT 5—8 MUH NpuU KOMHATHOW Temnepartype. Qobasns-
loT cHauana 2,0—2,5 cm® a3oTHOIt KUcnOoTbl, MOTOM no kannsm 0,5—1,0 cm3 KOHLEHTPUPOBAHHOTO MEePOK-
cuaa sogopofa. BeinapusaloT Ha nnuTke AOCyxa A0 NpeKpalleHWs BbiAENeHus AblMa npu Temneparype
150 °C — 350 °C, He gonyckas pasbpbisruBaHus npobbl. Turenb noMewaT B Mydenb Ha 30 MUH Npu TEM-
nepartype 450 °C.

Onepauuu no ao6asnenmio 2,0—2,5 cm3 a30THOI KUCHOTbI 1 0,5—1,0 cM3 KOHLEHTPUPOBAHHOTO NEPOK-
cuaa Bogopoaa ¢ nocneaylowmM BeiaepxusaHuem B mydene npu Temneparype 450 °C B TeyeHne 30 MuH
NOBTOPSAIOT 40 NOMy4YeHWA OAHOPOAHON 30Mbl 6enoro, CeEporo UNM pbikeBaToro UpeTa. 3ona He JOMKHa Co-
AepXaTb YrofbHbIX BKITOYEHUH.

Mepea BbINOMHEHWEM aHanu3a NPoOBOAST PaCTBOPEHUE 301bl NOArOTOBNEHHOW NPo6bl. [puroTosneHue
aHanuaupyembIx pacTBopoB Npo6 NpoBOAAT pasHbiMM cnocobamu B 3aBUCMMOCTU OT UCMONb3YyeMOro npu
VB-n3amepeHnax HONKaTOPHOIO anekTpoaa:

1) Mpm ncnonb3oBaHum AM3 u PM3: k MuHepanuaaTy npobbl 4o6aenstoT 1,0 cM3 KOHLEHTPUPOBAHHOM
MYpaBbWHOW KUCMOTbI, AAIOT NOCTOATL OAHY-TPU MUHYTbI U TLATENbHO NEPEMELUMBAIOT CTEKNAHHOW Nanoy-
Koii. He BbIHUMAas nanouky us pactesopa, Ao6asnsior 9,0 cmM3 GUANCTUANMPOBAHHON BOAbI, OMbIBAS CTEHKM
Turns. MepeMeLunBatoT pacTBOP CTEKMSHHOW Nanoukoii. [N aHanusa ucnonb3ytoT anukeoty 0,1—1,0 cm3
Mosly4eHHOro pacTeopa MuHepanusata npobel. AHanu3 npobbl HAYMHAIKT He no3aHee 20 MUH C MOMEHTa pas-
BEeJEHMUSA 30/bl.

2) Mpu ncnonb3osaHun HG-Y3 in situ: NONyYEHHbIN MUHEPANU3aT PacTBOPSAIOT B TUINE OAHUM U3 CMo-
co00B:
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- no6aensior 5,0 cm3 hoHoBOro pacTeopa M 10,0 cM3 GUANCTUNNMPOBaHHOI BoAbl. PacTeop nepemeLum-
BAIOT U PUNLTPYIOT Yepe3 06e330MeHHbI (OUNLTP, NEPEHOCST B MEPHYIO KOMNBY BMECTMMOCTbIO 25 cm3 u ao-
BOAAT A0 METKU OMANMCTMNNMPOBaHHONW BOAOW. BeCb Nony4YeHHbli pacTBOP NEPEHOCAT B ANEKTPOXUMNYECKYIO
Aa4enky ansa npoeeaeHus MB-usmepenui;

- no6aensior 1,0 CM3 CONSIHOM KUCTIOTbI U (hOHOBBI SMEKTPONUT B MEPHYIO KONBY BMECTUMOCTbIO 25 cm3.
[ns ynyJlieHusi pactTBOpeHus1 fonyckaeTcs npoBeAeHue noagorpesa tums. Obbem pactBopa B konte aoBo-
JISIT A0 MEeTK1 (hOHOBBLIM PAaCTBOPOM U NEpeMeLLMBaloT. 20 cM3 NONyYeHHOro pacTBOpa NEPEeHOCAT B NEKTPO-
XUMHUYECKYIO SYeiKy Ansa nposeaeHus UB-namepeHui.

MoarotoBka npo6 no cnocoby | moxeT ObITb 3aMeHeHa MuHepanusauumeil npob B cuctemax (neyax)
MMWKPOBOJSIHOBOIO Pas3foXeHUs1 B COOTBETCTBMU C UHCTPYKLIMEN MO UX IKCMyaTaLuu.

9.2.2 MogroroBka Npo6 MacnoXxmpoBou NpPoayKUun

BapuaHnT A) lNoarotoBka npo6 npu aHanu3e XMpPOBbIX MPOAYKTOB OCHOBAHA HA NPOBEAEHUWN KUCNOTHOMW
SKCTPaKUUM M NocneayioLwen MMHEPanU3aLum BbITSDKKM.

B 4MCTbIN KBAPLEBbII CTAKAHYMK BMECTUMOCTbI0 20—25 cM3 NOMELLIaIoT HaBeCKy aHanu3upyemon npo-
6bl Maccoii 0,5—2,0 r. 3aTem f06aBNAIT 5—6 cMS NeperHaHHoi a3oTHON KUCNOTbI, pa3baBneHHol GuaucTun-
NMPOBAHHOW BOAOW B COOTHOLWIEHMM 1:1, U BbIAEPKUBAIOT HA MnuTKe npu Temneparype 120 °C B TeueHune
20 MuH. Cogepxumoe CTakaHuMKka OXnaXkaaloT 40 KOMHATHOW Temnepatypbl, (OUNLTPYIOT Yepe3 GyMakHbIV
OUMBLTP B YUCTbIN KBAPLEBLIN CTakaHYMK. PUNLTP NPOMbLIBAIOT pa3baBneHHOW a30THOM KMCNOTON. CTakaH4YuMK
¢ chunerpatom ynapusaioTr Ha nnutke npu Temneparype 120 °C — 150 °C po BnaxHbix coneii. flanee noa-
roToBKy Npo6bl npoBoaaT no 9.2.1 (BapuaHT 1).

BapuaHnT B) B bapcopoBblit unu KBapUeBbIi TUrenb (CtakaH) BMecTumoctbio 20—100 cmM3, nposepek-
HbIli HA YMCTOTY Mo 9.6, nomewwaioT 0,5 r (cm3) ananusupyemoii npobil, aobasnsior 3,0 cm3 10 %-Horo cnup-
TOBOrO pacTBopa HATpaTa MarHus.

Turenb ¢ npo6oi MEANEHHO HArpeBaloT HAa ANEKTPONIUTKE, MOCTENEHHO NOAHUMAs TeMnepartypy nNauT-
ku ot 100 °C pgo 350 °C, He gonyckas pa30pbi3ruBaHus npodel, B TeueHne 80—90 MuH. Boigepxusaior npu
350 °C (unu makcumanbHOM TeMneparype nnuTku) B TedeHne 20—30 MuUH.

Turenb noMeLLaloT B pasorpeToiil 40 500 °C mydens u Buiaepxusatotr 30 MuH npu Temnepatype 500 °C.

Turenb BbIHUMAIOT U3 Mydbens U BblIAEPXKUBAIOT NPW KOMHATHON Temnepartype 7—10 muH. [lo6asnsior B
OCTbIBLLUMI TUrenb 2,0—2,5 cM3 KOHLEHTPUPOBAHHOM a30THOM KUCNOTbI U 0,5—1,0 cM3 KOHLIEHTPMPOBAHHOTO
nepokcuaa Bogopoaa. PacTBop Bbinapuealor 40Cyxa Ha 9NEKTPONMTKe, NOCTENEHHO NOAHMMAN Temnepa-
Typy o1 100 °C go 350 °C, He ponyckasa pasbpbi3ruBaHusi Npodbl. 3aTem TUrenb BbiAepXXMBAlOT B Mydene
180 muH npu Temneparype 500 °C.

Ecnu nocne BbigepXuBaHus B Mmydene 30ma UMEET YronbHble BKMOYEHUA, A00aBnslOT K 30me
1,0—1,5 cm3 a30THOII kMCnoTl U 0,5—1,0 cM3 KOHLIEHTPUPOBAHHOIO NEpoKcMAa BOAOPOAA. BuinapnBaloT Ha
NAUTKE A0CyXa A0 NPeKpaLLeHUA BbIAENEHNS AbIMOB, 3aTEM NMOBTOPHO BbIASPXKUBAIOT B Mydene unm kamepe
o3onenus 1,0—1,5 4 npu Temneparype 500 °C.

Mpouenypy o6pabotku npobbl ¢ AobGaBneHuem 1,0—1,5 cm3 asotHol kucnotsl u 0,5—1,0 cM3 nepok-
cuaa Bogopoaa ¢ nocneaylowmm BblaepXXxmpaHnem crakaHduka s mydpene npu temneparype 500 °C 60 muH
NOBTOPSAIOT 0 MOMyYeHUst OAHOPOAHOMN 30Mbl 6Enoro, ceporo UK pbbkeBaToro useTa. 3ona He JOIPKHA CO-
AepXXaTb YronbHbIX BKITIOYEHUN.

lMepen BLINONHEHMEM aHANM3a K 06aaKy A06aBnsioT 1,0 ¢M3 KOHLIEHTPUPOBAHHOI CONAHON KUCTOTLI M BbINA-
pPUBAIOT PacTBOpP HA MIMUTKE UKW B KAMEPE BbINAPMBAHUS A0 BNAXHOTO ocaaka npu temnepatype 150 °C — 200 °C.

Mepen BbINONHEHUEM aHanu3a NPOBOAST PACTBOPEHUE 30S1bl NOATOTOBNEHHON Npobbl. Cnocob passe-
AeHus npoObl 3aBUCUT OT UCNONb3yeMOro npu UB-naMepeHnaxX MHAUKATOPHOrO 3NeKTpoaa.

Mpu ucnonb3oeaHuu AM3 u PMN3: k MuHepanu3aty npobbl A06aBnsioT 9—11 cM® GUAUCTUNNIMPOBAHHON
BOJbl, OMbIBasi CTEHkM TUMA. MepemelumBaloT pacTBOp CTEKNAHHON nanodkow. [Ana aHanusa MCnonb3yior
BeCb pacTBop. AHanu3 npobbl HAYMHAIOT He no3aHee 20 MMH C MOMEHTA pasBeaeHUs 300bl.

Mpu ucnonb3oBanuun HY-Y3 in situ: nony4eHHbI MUHEpanU3aT pacTBOPAIOT B TUTNE OAHWUM U3 CNOCOOOB:

- po6asnsior 5 cm3 hoHOBOro pacteopa u 10 cM3 GUAUCTUNNUPOBAHHON BOALI; PACTBOP NEPEMELIMBAIOT
U OUILTPYIOT Yepes 06e330MeHHbIi (PUNLTP, NEPEHOCAT B MEPHYIO KONBy BMECTUMOCTBLIO 25 cM3 u A0BOAST
[0 METKU OBUANCTUNNUPOBAHHOW BOAOW; BECb NONMYYEHHbIN PAaCTBOP NEPEHOCAT B ANEKTPOXUMUYECKYIO SUEHNKY
Ansa nposeaeHns UB-uamepeHun;

- no6aBnAT 1 cM3 CONAHON KMCHOTLI U KONMYECTBEHHO PACTBOPOM (POHOBOTO 3NEKTPONMTA NEPEHOCST
B MEpPHYIO KONBy BMECTUMOCTbIO 25 CM3; ANs yNyuLLIeHUsl paCTBOPEHNS 0CaaKa TUTeNlb MOXXHO NOAOTPETL NpU
Temneparype 100 °C — 120 °C; obbem pactBopa B konbe 0BOAAT 40 METKU (POHOBLIM PAaCcTBOPOM U nepe-
MeLLMBAIOT.
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9.2.3 NoaroroBka npo6 Npu aHanu3e NoBapeHHol conu (6e3 MuHepanusauumu NpoosbI)

B3BeLwumBaior B xumu4veckom crakaHe (1,000 + 0,002) r noBapeHHOW COnu, pacTBOPSIIOT HABECKY B Ou-
AVNCTURNMPOBaHHO Bofe. PacTBOp KONMUYECTBEHHO NEPEHOCAT B MEPHYIO KONBY BMECTUMOCTLIO 50,0 cm®,
JOBOAAT 10 METKU OMAMCTUNNMPOBAHHON BOAOW U TLLUATENBHO NEpPEMELLUBALOT.

9.3 NMogroroBka nNpo6 no cnocody Il

MoaroToBky Npo6 aHanU3npyembix 06BHEKTOB (MULLEBLIX NPOAYKTOB U NPOAOBONbLCTBEHHOIO ChIPbSi) NPO-
BOAAT nyTeM MuHepanu3auum no FOCT 26929. MepeseaeHune 3016l Npobbl B paCTBOP NPOBOASAT B A€HL U3-
MepeHuid. Mpu aToM roToBAT pacTBop k NB-usmepeHnaM no ogHoOMy u3 cnoco6oB:

9.3.1 MNpurotoBneHne aHanU3Mpyembix pacTBOPOB NPO6 ANA onpeAenieHUA coaepXaHua Meam,
CBUHLA, KAAMMSA, LUMHKA (KpOMe onpeaeneHua coaepXaHua CBUHLA B KOHCEPBUPOBaHHbIX NUILEBbIX
npoaykrax, pacgacoBaHHbIX B XXECTAHYIO €MKOCTb)

Mocne muHepanusauuu npo6 no FOCT 26929 k nony4eHHON cyxon 3one 6eno-ceporo LBETa, OXNAaXAEH-
HOIi 10 KOMHATHOIi TeMnepaTypbl, NPUNNBAIOT 1,0 M3 KOHLEHTPUPOBAHHONM COMNSIHONM KMCNOTbI, NepeMeLLMBa-
0T CYCMEH3UIO CTEKINAHHON Nano4Ykoi A0 NOSIHOrO PacTBOPEHUA 30Mbl U BblAEMKMBAIOT B (hapcdopoBOM HaLlke
B TeueHne 5—15 MuH. 3aTeM pacTBOP KONUUECTBEHHO NEPEHOCAT B MEPHYIO KOnby BMECTUMOCTbIO 50 cM3,
po6asnsior 2,0 cm3 pacTBopa XNOPUCTOrO HATPUA MOMAPHON KOHLEHTpauuu 3,5 monb/am3 u pasbasnsior
BUANCTUNNUPOBAHHON BOJOII A0 06beMa NPUBNU3UTENLHO 45 cM3. C NOMOLLBIO YHUBEPCANbHO| UHAMKATOP-
Hou Bymaru onpeaensiotr pH nony4YeHHOro pacTeopa u 4OBOAAT ero Ao 3HadeHus ot 1 o 3 ea. pH, npunueas
pa3baBneHHble pacTBOPbI CONSAHOW KUCAOTbI UMK rMapooKUcK HaTpuss. O6beM pacTBopa AOBOAAT A0 METKU
OuanCTUNNUPOBAHHOW BOJIOW.

XpaHAT NnoAroToBneHHyio npody B TeueHne 8—10 4 npu KOMHATHON TeMneparype.

9.3.2 MNpu aHanu3e NOBapPEHHON CONU MUHEpanu3aumio NPotbl HE NPOBOAAT.

B3gewmBalor B xumudeckom crakane (1,000 + 0,002) r noBapeHHON COMM, pacTBOPSIIOT HABECKY B Ou-
ANCTURNUPOBAHHON Boae. PacTBOp KOMMYECTBEHHO NEPEHOCAT B MEPHYIO KONBy BMECTUMOCTLIO 50 cm3, fo-
6aensioT 2,0 cM3 CONSIHON KUCMOTbI MOSIAPHON KOHUEeHTpauuu 1,0 Monb/aM3, JOBOAST O METKW BUANCTUINU-
pPOBaHHOW BOAOW M TLUATENBHO NEPEMELLMBALOT.

9.3.3 MpurotoBneHne pacTBOPOB AHANIM3UPYEMbIX NPOO6 KOHCEPBUPOBAHHBIX MUILEBbIX
NpoAyKTOB, (PacOBAHHbIX B XECTAHYIO EMKOCTb, K aHanu3y Ha coaepxaHue CBUHLUA

Mocne muHepanusauun no FOCT 26929 nony4yeHHylO Cyxylo 301y NULIEBOro npoaykra 6eno-ceporo
LiBeTa, OXNAKAEHHYIO 0 KOMHATHOM TeMMepaTypbl, pacTBopsioT B ¢apcdoposom Turne B 5,0 cM3 a3oTHOi
KMCNOTbI, pasbaBneHHon BUANCTUNNIMPOBAHHO BOAOW B COOTHOLLEHUU 1:2, NPU HAarpeBaHUW Ha ANEKT PONIIUT-
ke npu Temnepatype 80 °C — 100 °C. PacTBOp BbiNApMBaloT A0 BAAXHLIX conen. K ocaaky B tTurne gobaens-
tot 2,0 cm3 XITOPHOW KUCNOThI, pa3baBneHHO GuaAUCTUNNMPOBAHHON BOAOK B COOTHOLWEHUM 1:1, n HarpesaioT
npu Temnepatype 80 °C — 100 °C B TeueHue 5 MuH. PacTBop oxnaxgalT U KONMMYECTBEHHO NEepeHOCAT B
MEPHYIO konby BMecTUMOCTbIO 50 cm3, nobasnsior 10,0 cM3 XNOPHON KMCNOTLI, pa3baBneHHoli buanctun-
NMPOBAaHHOW BOAOI B COOTHOLLEHUM 1:1. OBbeM pacTBopa AOBOASAT A0 METKM GUANCTUNNMPOBAHHON BOAOW.

XpaHAT pacTBOpeHHy0 Npoby B TedeHue 8 4 npu KOMHATHOW TemMneparype.

9.4 NoaroroBka npo6 no cnocooby lli

MoaroToBky NpoG Ang onpeaeneHnsa CoOAePXKaHUA kaamMusl, CBUHLA, MeAN 1 LMHKa (KpOMe onpeaeneHus
coZiepXaHUA CBMHLIA B KOHCEPBUPOBAHHBIX MULLIEBLIX NPOAYKTAX, pacaCcoBaHHbIX B XXECTSAHYIO EMKOCTb) NPo-
BOASIT CNOCOOOM cyxoi MuHepanusauum no NOCT 26929.

Mony4eHHyio 305y pacTBOPAIOT B MUHUMANbHOM 0ObeMe CONSHOW KUCMOTbI MONAPHOW KOHLUEHTpaLuuu
1,0 Monb/amM3, NnepeHoCAT B MepHYIO konby BMecTUMOCTbIO 25 cm3, nobasnsiot 2,5 cm® poHOBOrO pacTeopa.
Ob6bemM pacTBopa 40BOAAT A0 METKM OUAUCTUNNIMPOBAHHOW BOAON.

O6bembl anUKBOTbI NPOOLI, BHOCUMOIi B 3MEKTPONM3ep, NPMBEAEHbI HUXeE:

- 2,0 cM3 — npu ananuse Npo6 NNOAOB, OBOLLEN U NPOAYKTOB MX NepepatoTKu;

- 2,0 cm® ans kagmus v ceuALa; 0,1 oM Ana meau — npu aHanuse Npo6 MAca U NPOAYKTOB nepepaGoTky;

- 2,0 cM3 — npu aHanu3se Npob auL, XenaTuHa, 3epHa 1 NPoAYKTOB UX nepepaboTku;

- 5,0 cM3 — npu aHanuse Npo6 Macna, XUpoB, Pbibbl U NPOAYKTOB UX NepepaboTky;

-1,0 cM3 — npu aHanmse Npo6 KOHAUTEPCKUX U3AENUIA;

- 5,0 cM3 — npu aHanuse Npod MOMOKA U MOMOYHBIX NPOAYKTOB;

- 3,0 cM3® — npu aHanu3e npo6 BUHOAENbYECKUX NPOAYKTOB.

1"
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9.5 NMoaroToBKa X0nNocTon NPo6hbl

MoaroToBKy X0nocToi npobbl NpoBOASAT MO crnocoby, NPUMEHSeMOMY ANst NOArOTOBKM pabounx npoo,
npunuBas COOTBETCTBYIOLUME PEAKTMBLI B TEX XK€ KONMMYECTBaX U B TOIi e MOCre0BaTeNbHOCTM B MyCTOM
TUrenb (CTakaH).

9.6 NMpoBepka Ha YMCTOTY TUITEN (CTakaHOB), NCNOSb3yeMbIX ANA NOArOTOBKU NPo6

Turnu (CTakaHbl) MOKT B COOTBETCTBMM C 8.1.3. OnonackuBaroT Turnm (CTakaHbl) POHOBLIM PacTBO-
pom. CnMBaIOT pacTBOP B SNEKTPOXUMUYECKYIO SUENKY U PErMCTPUPYIOT BOMbTaMneporpamMMbl N0 YCIOBUAM
perucTpauumn aHanuTUYeCcKUx CUrHanoB onpeaensieMbiX 9NeMEHTOB B AAHHOW 3NEKTPOXUMUYECKOW suenke
C ucnonb3yembiM )OHOBLIM pacTBOPOM (BofbTamneporpammbl )OHa). TUrmu (CTakaHbl) CHUTAKOT YAOBNET-
BOPUTENIbHO YUCTbIMMK, ECMN Ha PErMCTPUMpPYEMbIX BONTaMneporpaMmmax OTCYTCTBYIOT MUKW OMNpeaensemMbiX
3MEMEHTOB MNN UX TOK BnM30K K HYNO (4ONYCTUMAasA BbICOTA MUKOB ONPEAEnAEMbIX ANMEMEHTOB NPUBEAEHA B
WHCTPYKLMK MO SKCMnyaTauumu aHanm3aropa).

10 NMpoBepeHue namepeHUn

10.1 Nopsanok npoBeaeHUA USMEPEHUN

Mpoueaypa usmepeHuin BKMIOYAET cneayoLue onepauuu:

- NOAroTOBKA aHanu3aropa B COOTBETCTBUM C UHCTPYKLMEH NO KCnnyaTauumu aHanusaTopa;

- NOArOTOBKA 9M1EKTPOAOB M NPOBEpKa UX paboTkl B COOTBETCTBUM C MHCTPYKLMEN NO IKCnyarauum aHa-
nusaropa;

- 3agaHue INeKTPOXUMUYECKMX NapaMeTpPOB NPOBEAEHUA U3MEPEHUI ANA OnpeaensieMbiX reMeHTOoB
MO MHCTPYKLUMK NO SKChnyaTaLum NpuMeHSEeMOro aHanmaaTopa uim rno npunoxexuio b;

- NPOBEpKa 3NEKTPOXMMUYECKON SYENKN HA YNCTOTY;

- perucTpauusi aHanMTUYECKNX CUTHANoB OnpeaensemMblX SNIEMEHTOB B pacTBOpe Npobbl, NOATOTOBMNEH-
HOW B COOTBETCTBUU C Pa3fenom 9;

- perncrpauus aHanMTUYECKUX CUrHanoB ONpeaensemblX SfIEMEHTOB B PAcTBOPE NPoObl C BHECEHHOM
pobaskoii 'P;

- BbIYUCIIEHNE PE3yNLTaToB USMEPEHUN.

AHanuTuyeckne curHarnbsl onpegensembix 9NEeMEHTOB PETMCTPUPYIOT Ha BONbTaMneporpammax B Buae
MUKOB TOKA, NPONOPLUMOHANbHbIX KOHUEHTpAaLMK onpeaensembixX arneMeHToB B npobe. OpueHTUPOBOYHOE 3Ha-
YeHue NoTeHUMana nuka Toka Kaxgoro anemMeHTa B BbIOpaHHbIX YCNOBUSIX YKa3aHo B Tabnuue A.1 (npunoxe-
Hue A). BbICOTY NMMKOB MCNONb3YIOT ANA BbIMUCIEHUA PE3YNbTaTOB USMEPEHUNA.

Ons kaxaoi aHanuampyemMoi npo6bl NONy4aloT He MEHEE ABYX PE3YNbTaTOB M3MEpPEHUi OAHOBPEMEHHO
UKW NOCNeaoBaTENbHO.

10.2 MpoBepkKa INEeKTPOXUMUYECKON AYEUKN HA YUCTOTY

MpoBOAST OMUCTKY CTaKaHOB U AYENKM BUANCTUNNMPOBAHHON BOAON Unu/u chOHOBLIM pacTBopoM. Pe-
TMCTPUPYIOT BONLTaMMneporpamMmmMbl Mo YCNOBUSAM PErMCTPaLMM aHaNMMTUYECKUX CUTHANOB OnpeaensieMbiX ane-
MEHTOB B 3NEKTPOXMMUYECKON A4elike C UCMONb3yeMbiM (POHOBLIM PACTBOPOM (BONMbTaMneporpaMmMbl poHa)
He MeHee Tpex pas.

3NeKTPOXUMUYECKYIO SIUEKY CHUTAIOT YAOBNETBOPUTENBHO YNCTOM, €CNK HA PErMCTPUPYEMbIX BOSLTaM-
neporpammax ¢poHa OTCYTCTBYIOT MUKM ONPEAENAEMbIX AMIEMEHTOB UMM UX TOK ONU30K K HymO (AonycTruMas
BbICOTA MUKOB OMNpPEAENsiEMbIX SNTEMEHTOB NPUBEAEHA B MHCTPYKLMM NO KCMnyaTauumM aHanusaropa). B cny-
Yyae Hanuuns aHanUTUYEeCKMX CUrHanoB (MUKOB TOKA) ONpPEeAenseMbliX SNIEMEHTOB HA BOMbTaMMneporpaMmax
d)oHa UX BEMUYUHY (lq,) DUKCUPYIOT U YYUTBIBAIOT MPU BbIYUCIIEHUM PE3YNLTATOB M3MEPEHUN.

10.3 Peructpauus BonikTaMmneporpaMm pacteopa npoobi

Mocne perucrtpauuun BonsTamneporpaMM (POHOBOIO pacTBOpa B ANEKTPOXMMMUYECKYIO €KY BHOCAT
pacteop npobbl, NOArOTOBMNEHHON B COOTBETCTBMM C pasgenomM 9. Pernctpupyior BonsramneporpaMmmy pac-
TBOpa Npobbl (BonbkTamneporpaMmmMa npobbl) HE MEHee TPex pa3 NMpu O4HUX U Tex Xe napameTpax paboTbl
aHanusartopa u obpabarbiBaloT C UCMONb30BaHWEM NPOrpaMMHOro obecneyeHns aHanusaropa ¢ Lenbto nony-
YEeHUs BEMUYUHBI aHANUTUYECKUX CUTHANOB ONpeaensemMbliX 3eMEHTOB B Npobe — Toka nuka Ha Borsrammne-
porpamme npoGbl (Inp).
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10.4 Pernctpauma BonsraMmneporpamMm pactesopa npo6bi ¢ no6askoiu 'P

B aneKkTpoxXumu4eckylo siueliky BHOCAT pekomenayemyto aobasky I'P. Perucrpupylot Bonsramneporpam-
My pacTeopa npo6bl ¢ Aob6aBkoii P (BonsTamneporpaMma f06aBku) He MEHEe [ByX pa3s npyu OAHNX U TEX ke
napameTtpax paboTbl aHanusatopa u obpabarbiBaloT C MCNONb30BaHUEM NPOrpamMMHOro obecneyeHns aHa-
nu3aropa C Uenbio NoflydeHUst 3Ha4eHUs1 BENUUMHBI aHANIUTUYECKUX CUTHANOB ONpPEeAEnseMblX 3NeMEHTOB B
pactBope npoGbl ¢ A06aBKOW — TOKA NMMKa Ha BoMbsTamneporpamme ao6asku (’,qos)-

[No6askn P anemMeHTOB, NPUrOTOBMNEHHbIX MO 8.2.1, BHOCAT NUNETOYHbLIM 403aTOPOM NOCHe perucrpa-
uuM BonbTamneporpamm npodel. Permcrpupyemslii aHanUTUYECKUI CUrHaN onpeaenseMoro safnemMeHTa nocne
BBeaeHun nobasku NP anemeHTa gormkeH ysenuumBarbcs B 1,5—3 pasa.

10.5 BuluMcneHue pe3ynsratoB U3MEPEHUN

Pesynerar kaXaoro U3MepeHusi CoaepXaHusi Kaaoro onpeaensemMoro aneMeHTa B aHanuMsupyemon
npo6Ge X;, mr/kr (Mr/am3), BBIMMCRIAKOT NPU NOMOLLM NPOrpaMMHOro obecneyeHns npubopa no opmyne
hp - Cre-Vip

. YmuH

. (’no6 _lnp)""np Van o

nnu
_ I”P Cre- Ve Vo
it Ny v @
(Inoﬁ - Inp) . V|-|p Va.n
rae Inp — BEMUYKMHA TOKA NUKa ONpeaensieMoro aNeMeHTa Ha BonsraMmneporpamMmme npo6bl, MKA;
Crp — KOHUeHTpauus 'P, u3 KkoToporo Aenaertcs Ao6aBka MOHOB ONPEAENAEMOro MeMeHTa B pacTBop
3NEeKTPOXUMUYECKOI Aueiiku, Mr/am3;
Vrp — 06bem I'P onpeaensiemoro aneMeHTa, BHECEHHbIN B SNIEKTPOXUMUYECKYIO SIMENKY, com3;
Vi — 00bEM pacTBOpa MMHepanusarta npoodsl, NOMyYEHHOTO B COOTBETCTBUM C Pa3aenom 9, omS;

lho5 — BEMUUMHA TOKA MKKa OMpeaensaeMoro dnemeHTa Ha BonsTaMneporpamme npoGel ¢ aoGaskon I'P,

no!
MKA;

My, — Macca npoBbl, B3ATaA AN U3MEPEHWA, T;

Vnp — 06bem NpoBbl, B3ATLIA ANS1 UBMEPEHUIT, CMS;

Von — 061;eM anukKeoTbl pacTBOpa MUHepanusaTta npobbl, BHECEHHbLIW B 3NEKTPOXUMUYECKYIO AYENKY,
cm®.

Ecnu npu npoBepke anNeKTPOXMMUYECKOW AYENKM HAa YUCTOTY Ha BOnbTaMmneporpammax (POHOBOrO pac-
TBOpa Obin 3aperucTpMpoBaH NUK ONPEAEnAeMOoro 3NEeMeHTa, TO NPU BbIMUCIIEHUM KOHLIEHTPALIMK €ro BbICOTY
BbIYMTAIOT U3 BbICOTbI MMKOB 9MIEMEHTOB HA BonbTamneporpamMax npobbl u Npobbl ¢ fo6aBkoi. MNpu 3TOM
MCMONb3YIOT BENMUYMUHLI TOKA NMka POHOBOrO pacTBopa.

10.6 NMocne BbINOSIHEHWUSA U3MEPEHUI NPOBOAAT OYMCTKY IMEKTPOXUMUYECKON SYENKN M UHAUKATOPHOTO
3NeKTpoAa B COOTBETCTBUM C MHCTPYKLMEN NO KCMyaTaLumM UCMonb3yeMoro aHanuaaropa.

10.7 KOHTPOSb YMCTOThI peakTMBOB

KOHTpOnb YUCTOTHI pEaKTMBOB NPOBOAAT ArSi KAXAO0W HOBOW NapTUM UCNOMNb3yEeMbIX PEAKTUBOB UIU NPU
COMHEHUSX B YUCTOTE PEAKTUBOB NyTEM NMPOBEAEHNUSA aHANM3a «xonocToin nposbiy.

MpoBOAAT NOATOTOBKY «XONOCTOM NPOOLI» B COOTBETCTBUM C 9.5. MPOBOAAT aHanNu3 «Xx0nocTou npodbiy»
aHanNoOrMyHO aHanu3y peanbHon Npoobl.

Ecnu Ha BonsramneporpaMMax «xornocTtoi npoObi» Obinu 3aperucTpupoBaHbl MUKW ONpeaenseMbiX
2neMeHToB, He0OX0AUMO Y4eCTb 3arpsi3HEHNe PeakTUBOB NMPU BbIMUCIIEHUN PE3YNLTATOB aHanu3a peanbHbIX
npo0. [ins 3TOro BbIMUCHAIOT 3HAYEHME «XONOCTON MPOOLI» NPUMEHUTENBHO K KaXaon npobe: npu Bbluucne-
HUM pe3ynbTata U3MEPEHU «XONOCTON NpoObl» YCTAHABMMBAIOT MACCY KOHKPETHOW Npobbl. BbluncneHHoe
3Ha4YeHMe MaCcCOBOW KOHLEHTPALIMKU SNEeMEHTa B pacTBOpe XONocTon Npobbl, NOArOTOBNEHHOM NO 9.5, BbluK-
TaloT OT pe3ynbrara aHanuaa npoobi.

Ecnu 3HayeHune «xonocron npobbi» cocraensaer 6onee 30 % OT 3Ha4YeHUA pe3yneTata aHanu3a npoobl,
HeobXxoaMMO NPOBECTM 3aMeHy PeakTMBOB Ha Gonee vucTbie.
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11 O6paboTka pe3ynbrartoB U3MEpPEeHUN

11.1 BbluucneHue copepxaHus onpenenifieMoro fieMeHTa B aHanusupyemon npobe

Peructpauuio n 06pabotky aHanMTUYECKUX CUTHANOB, @ TaKKe BbIMMCNEHUE KOHLIEHTPaLMK INeMeHTa B
npo6e BLINONHAET cuctema cbopa u 06paboTkm AaHHLIX aHanu3aropa.

[N BbIMUCNEHUA MACCOBOW KOHLIEHTpaUuuW OnpeaensemMoro 3nemMeHTa B aHanusmpyemon npobe uc-
Nosb3yIOT HE MEHee ABYX Pe3ynbTaToB U3MepeHUi, NONyYeHHbIX B cooTBeTcTBun ¢ 10.2—10.5. _

3a OKOHYaTenbHbLIN PE3yneTaT U3MEPEHWI NPUHUMAIOT cpeaHeapudMeTudeckoe 3Havenme X Mr/kr
(Mr/am3), KOTOpOE BLIMUCAIAIOT NO hopMyne

>—< _ X1 + X2
2 ®

rae X; u X, — pesynsratbl ABYX U3MepeHun, X; n X,, Mr/kr (mr/amd).

MpoBOAAT NPOBEPKY NPUEMNEMOCTU PE3yNbTaTOB U3MEpEHHUii: abCONIOTHOE pacxoXaeHue Mexay pe-
3ynbTaTaMmmn UsMepeHuin IX1 —X2| CpaBHMBAIOT ¢ aGCONIOTHLIM 3HAYEHWEM Npeaena NnoBTopAemMocTu r. AGCo-
MIOTHOE 3HaYeHUe Npeaena noBToPSeMOCTH £, MI/KT (MF/AM3), BLIMUCHSIOT Mo hopMmyre

r=0,01ry, X @
raer,

T — OTHOCMTENbHOE 3HaYeHne npeaena nosTopsieMoctu (NpuseaeHHoe B Tabnuue 4), %.
Ecnu aGconioTHOe pacxoxaeHne mexay AByMs pesynbratamu aHanusa He npeBbILaeT 40nyCKaeMoro

X, =Xl <, ®)

TO 06a pesyneTaTa NPU3HAIOT NPMEMNEMBIMU U B KAYECTBE OKOHYATESIbHOrO pe3ynbrata ykasbialoT cpeaHe-
apudmeTnyeckoe 3HaueHue X, BbluucneHHoe no cpopmyne (3).

B npoTUBHOM Cry4yae MOBTOPSAIOT aHanm3 Npobbl U NPoBOAAT 06paboTKy pe3ynLTaToB U3MEPEHMUIi B CO-
oTtBercTBumn ¢ FOCT UCO 5725-6.

Tabnuya 3
HopmaTus
Sroces | Tppre | Opene | Mot | cpssensecrony | US| resoparprs.
K1 Npobbl eKTa AnemMeHT fory % BOAUMOCTM Reryy, % HocTn Ky, % KEHTP?}Z?;?SOJJ;
(P=0,95) o '

1 Cd 33 41 32 27

Pb 28 47 35 29

Cu 36 50 38 32

Zn 28 44 33 28

2 Cd 33 41 32 27

Pb 28 55 40 34

Cu 28 41 31 26

Zn 28 39 29 24

3 Cd 28 50 37 31

Pb 28 39 29 24

Cu 33 39 30 25

Zn 28 47 35 29

Il 1,2,3 Cd 44 55 42 35

Pb 53 55 49 41

Cu 41 47 38 32

Zn 33 39 30 25

11 1,2,3 Cd 50 55 47 39
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OkoHYyaHue mabnuupbl 3

Hopmarus HopmaTtune BHyTpu-
Cnioco6 Mpynna Onpege- Mpegen no- BHeLUHero P yTP
’ MNpepen socnpous- nabopaTtopHoro
nogroToe- 06b- naembliA BTOPAEMOCTH BOOUMOCTY R % KOHTpONS Tou- KOHTDONS TOUHOCTH
ki NpoGbl exTa anemeHT For % A oTH! Hoctn K., % K p% (P = 0,90)
(P=0,95) oTH! !
[ 1,2,3 Pb 44 55 43 36
Cu 42 50 39 33
Zn 44 53 42 35

11.2 ®opma npeacTaBrieHUsA pe3ynbLTaTOB aHanu3a

PesynkraT KONMYeCTBEHHOTO aHann3a B A0KyMEHTaX, NpeaycMaTpuBaioLLnX ero MCnonb3oBaHue, npea-
CTaBMAIOT B BUAE _
X = A) mr/kr (mr/gm3), P = 0,95,

rae X — pesynerar aHanuaa, nony4YeHHbli B COOTBETCTBMU C 11.1;
A — abcontoTHoe 3HaYeHne nokasarenst TOMHOCTU METOAUKMW.
3HaueHne A, Mr/kr (Mr/amS), BLIMMCTSIOT N0 hopMyne

A=0,01-8 "X, (6)

rae 8 — OTHOCUTENbHOE 3Ha4YeHne nokasatens TOMHOCTU METOAUKK (rpaHuLbl OTHOCUTENbHON NOrPELLIHOCTH
N3MEPEHU AN AOBEPUTENBHON BEpOoATHOCTU P = 0,95), %.
3HauyeHus d npuBeaeHbl B Tabnuue 4 4na Kaxaoro aneMeHTa, oobekTa u cnocoba.

Tabnuuya 4
MokasaTenb MokasaTenb MokasaTtens ToY-
HauMeHOBAHME SNEMeH- NOBTOPSAEMOCTU BOCMPOU3BOAUMO- HOCTU (rpaHuLpl
Cnocob6 n (oTHoCMTENbHOE CTU (oTHOCUTENBbHOE OTHOCUTENBHOM
pynna Ta U AuanasoH onpeje-
noAroToBKM y cpeaHekBagpaTu- cpeaHeKBapaTu- norpeLLHOCTH U3Me-
o6bekTa NAeMbIX KOHLEHTpaLui, .
npo6bl ME/KT (M aM3) yeckoe OTKIOHe- Yeckoe OTKNOHeHue peHuit Ans BeposT-
HWe nosTopsie- BOCNPOM3BOAUMOCTN) HocTu P = 0,95)
MoCTU) O, % or % +98, %
1 Kaamuii ot 0,003 po
50,000 Bkntou. 12 15 32
CsuHey o1 0,02 go 10,00
BKJTHOM, 10 17 35
Mepb ot 0,05 go 30,00
BKJTHOM. 13 18 38
Uunk ot 0,5 go 100,0
BKJTHOM. 10 16 33
2 Kagmuia ot 0,0015 po
1,5000 BKrItoM. 12 15 32
CsuHey ot 0,01 go 6,00
BKJHOM. 10 20 40
Meab ot 0,1 pgo 1,5
BKIHOM. 10 15 31
UuwHk ot 0,2 po 50,0
BKIHOM. 10 14 29
3 Kagmuin ot 0,001 po
0,020 BxntoM. 10 18 37
CeuHey ot 0,004 po
0,200 Bxstou. 10 14 29
Meab ot 0,002 go 2,000
BKSIHOM. 12 14 30

15



FOCT 33824—2016

OxoH4YaHue mabnulipi 4

MNoka3zaTenb MokasaTenb MNokasarernb Tou-
NoBTOPSAEMOCTH BOCTIPOM3BOAUMO- HOCTM (rpaHuubl
HaumeHoBaHWe anemMeH- >
Cnocob lovnna T3 1l IMANa30H onpese- (oTHocuTenbHoe CTH (OTHOCUTENBbHOE OTHOCUTEIBbHOWM
NOAroTOBKU Py A peae cpeAHekBaapaTu- cpeaHekBaapaTu- NorpeLLHOCTH U3me-
obvekTa nfaeMbIX KOHUEHTpaLMiA, .
npo6bi MK (MEamS) Yyeckoe OTKIIoHe- YyecKkoe OTKIOHeHWe PeHwWit Ans BEpoST-
HWe noBTopsie- BOCIPOU3BOAUMOCTH) HocTu P = 0,95)
Mmoctu) o, % or % +5, %
| 3 Lunuk ot 0,01 go 20,00
BKITHOY. 10 17 35
] 1,2, 3 Kaamuin ot 0,002 po
5,000 BkntoM. 16 20 42
CeuHey ot 0,004 po
5,000 BKntoM. 19 20 49
Meab ot 0,04 o 100,00
BKITHOM. 15 17 38
Luuk ot 0,5 pgo 250,0
BKITHOM. 12 14 30
I 1,2, 3 Kagmuin ot 0,002 po
5,000 BKkntoM. 18 20 47
CsuHey ot 0,02 o 50,00
BKITHOM. 18 20 43
Meabs ot 0,6 ao 200,0
BKITHOM. 39 18 16
Limuk ot 1,0 go 400,0
BKITHOM. 42 19 16

UncrnoBoe 3Ha4YeHWe pesynsrara U3aMepeHui AOIMKHO OKaHYMBaTLCA LMPPON TOro xe paspsga, uto u
3HaYeHne rpaHuL abCcomnoTHONM NOrpeLLHOCTH, coaepkallee He Bonee ABYX 3Ha4aLLMX LUdp.

Ecnn nony4yeHHbI pe3ynsTaT aHanu3a COCTaBMAET 3HAYEHWE MEHbLUE HMXKHEN rpaHuubl AuanasoHa
onpegenseMblX KOHUEHTpauui cornacHo Tabnuue 4, ToO B NPOTOKONax aHanusa ykasbiBaloT 3HA4YeHUe «Mme-
Hee» HUXHEN rpaHuLbl AuanasoHa onpeaenaemslX KOHLUEeHTpauuin AaHHOTO 3NeMeHTa Mo JaHHOMY METOoAY.

Ecnu cogepkaHne aNeMEHTOB B aHanNU3MpyeMoMm pacTBOPE BLIXOAMUT 38 BEPXHUE rpaHuLbl paspeLuato-
e cnocobHocTu npubopa, aonyckaetcst pasbasneHue (go 10 pa3) nogroToBneHHom K MB-usmepeHuto npo-
Gbl NN B3ATME MEHbLUEN anMKBOTbl NOArOTOBNEHHOW NPOObLI.

12 Moka3saTenu TOYHOCTU U3MEepPEeHUNn

[nanasoHbl U3MEPEeHUin, 3Ha4eHUa nokasarenen TOMHOCTU, BOCMPOM3BOAUMOCTM U MOBTOPAEMOCTU Me-
TOAWKW AN COOTBETCTBYHOLLUEN rpynnbl 06beKTOB M cnocoba noArotoBku npob npu onpeaeneHnm MaccoBbiX
KOHLIEHTpaLuil 31IEMEHTOB Npu 0BepuTENbHOI BeposaTHOCTU P = 0,95 npuseseHsl B Tabnuue 4.

13 KoHTponb kayecTBa pe3ynsLratoB USMEpPEeHUMn

13.1 TpoBepKy NPUEMNEMOCTU Ppe3ynbLTaToB WM3MEPEHUM NPOBOAAT B COOTBETCTBMM C 11.1 u
FOCT UCO 5725-6.

13.2 MpoBepKy NpUemMnemMocTun pe3ynbTaTtoB U3MEpPEHUin, MONyYEHHbIX B ABYX NabopaTtopusix, npoBoasT
B cootBeTcTBuU ¢ FOCT NCO 5725-6.

PacxoxpaeHue mexay pesynsratamu aHanu3oB, NONMy4YeHHbIMU B ABYX PA3HbIX nabopaTtopusix, He JOrmk-
HO MpeBbILLATEL Npeaena BOCNPOM3BOAUMOCTU. ABCOMIOTHOE 3HaYeHue npeaena BoCNpou3BoaAMMOCTU R, mr/kr
(mr/am3), BbIMMCAAIOT N0 hOpMyne

R=001 Ry, X, )
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rae Ry, — OTHOCUTENbHOE 3HaYeHne npegena BoCNpPoN3BOANMOCTY (NpuseaeHo B Tabnuue 3), %,;
X — cpeaHee apudmeTmyeckoe AByX pe3ynsTaTtoB aHanu3aa, nonyvyeHHbIX B pasHbix naboparopusx.
13.3 PaspeLlueHne NpoTUBOPEYMii Mexay pesynbsrataMu AByX nabopaTopuil NPOBOAAT B COOTBETCTBUM C
OCT NCO 5725-6.

13.4 KOHTPOSb TOYHOCTHU

13.4.1 BHyTpunabopaTopHbIi ONEPATUBHBIA KOHTPOMb TOYHOCTU USMEPEHUI OCYLLECTBISAIOT COrnacHo
[1] c npumeHeHuem:

- 06pasuoB ana koHTponsa (OK) no 13.4.2;

- MeTtoga nobasok no 13.4.3.

13.4.2 KoHTponb npoueaypbl aHanusa ¢ npumeHeHnem OK

B kavectBe OK ncnonb3yoTt ctaHgapTtHbole obpasubl no MOCT 8.315. MNMpumenaemble OK JOMKHbLI CO-
OTBETCTBOBATb aHanu3aupyemMmbiM npobam (Bo3MOXHble pasnuunsa B coctaBax OK n aHanuaupyemMbix npob He
BHOCAT B PE3ynbTaThl aHANM3a AONOMHUTENBHYIO CTAaTUCTUYECKM 3HAYMMYIO MOrPeLUHOCTL). MorpeLHocTb ar-
TECTOBAHHOro 3HavyeHus OK He AormKHA NpeBbILATbL OAHOW TPETU OT XapaKTepPUCTUKU MOrPELUHOCTU pesynb-
TaToB aHanu3a.

MonyyatoT pesynbTaThl U3MEPEHWI CoaepXaHnsa onpeaensemoro anemeHta B OK B COOTBETCTBUU C
pasaenom 10. B ka4yecTBe pesynbrara KOHTPONbHOTO M3MEPEHUA MCNONBL3YIOT pesyneraTr aHanusa OK X, Bbi-
4YucneHHbIn No copmyne (3). B kauecTBe pesynbrata KOHTPOSILHOTO U3MEPEHNS MOXET ObiTb MCNONb30BAHO
TONbKO cpeaHeapudpMeTudeckoe sHayeHme AByx pedynbratos aHanu3a OK, pacxoxaeHue Mexay KOTopbiMU
He npeBbILLaeT npegena noBTopsaemMocTu [CcM. ycnosue (5)].

Pesynbrar KOHTpOnbLHONM npoueaypbl Ky, Mr/kr (mr/am3), BbluMCRAIOT MO hopmyne

K(=X-C, ®)

roe X — pesynsTaT KOHTPOMLHOTO M3MEPEHUsI coaepKaHusi anemenTa B OK, mr/kr (Mr/amd);
C — aTTecToBaHHOe (OMOPHOE) 3HAUEHUE copepKaHus anemenTa B OK, mr/kr (Mr/am3).
ABCOMIOTHOE 3HaYeHMe HOPMAaTUBA BHYTPUNABOPATOPHOTO KOHTPONS TOMHOCTU K, MI/Kr (Mr/amd), Bbi-
yncnalT no opmMyne

K=0,01 Ky, - C, ©)

rae K,p, — HopmaTtue BHYTpMnabopaTopHOro KOHTPONA TOYHOCTU B COOTBETCTBMM C Tabnuuen 3, %.
C — aTTecToBaHHOEe (OMOPHOE) 3HaueHUe coaepaHus anemenTa B OK, mr/kr (Mr/am3).
Mpoueaypy aHanusa nNpusHaKT yA0BNETBOPUTENBHON NPU BbIMOIIHEHNN YCIOBUSA

K< K (10)

Mpu HEBBINOMIHEHMM AAHHOTO YCIOBUA KOHTPOSLHYIO Npoueaypy NoBTOPSIIOT. [py NOBTOPHOM HEBLINOSI-
HeHuu ycnosus (10) BbISICHSIOT NPUYKHBI, NPUBOAALLNE K HEYAOBNETBOPUTENbHLIM pe3ynbsrataM, U NpUHUMa-
0T MEPbI MO UX YCTPaHEHMUIO.

13.4.3 KoHTponb npoueaypbl aHanu3a ¢ NpUMeHeHMeM MeToaa no6aBok

Mpu npoBeaeHUM onepaTUBHOIO KOHTPONSA NPOLEAYpbl aHanu3a ¢ npuMeHeHnem metoaa fobaBok cpea-
CTBaMM KOHTpOns sBnsoTcs paboune npobbl cTabUNbLHOrO COCTaBa M 3T Xe Npobbl C U3BECTHON A06aBKOM
onpeaensiemoro anemeHTta. Paboune npobbl ANA NPOBEASHMS KOHTPOMA BbIOMPAIOT TakuMm 00pasom, YToObI
KOHLIEHTpaLusa onpeaensemoro afemMeHTa B HUX BXo4una B Auana3oH onpefensemMbix CoaemkaHuin ¢ y4eTom
nokasartensi TO4HOCTMH.

AHanuaupyemyio npoby aensT Ha aAge Yactu. OgHy YacTb OCTaBnAoT 6e3 USMEHEHWIA, BO BTOPYIO Je-
natot fo6aBky onpeaensiemMoro anemeHTa (Unu Beex onpeaensiembix anemeHToB) C, . BennunHa fobasku
aomkHa coctaenAatb 100 % —150 % oT KOnMM4YecTBa ONPEeaensiemMoro dNeMeHTa B aHanu3upyemon npobe.
B ycnoBusix nOBTOpsSeMOCTH NPOBOAAT aHanu3 npobbl U Npo6bl ¢ BBEAEHHON A00aBKOI OnpeaenseMoro ane-
MeHTa.

B cooTtBeTCcTBUM C pasgenomM 10 nonyyarTt pedynsraTbl KOHTPONbHBIX U3MEPEHUI COAEPXKAHUS ANEMEH-
Ta (Mr/kr, Mr/am3) B paboueii npoﬁe)_(np u B pabGodeit npobe ¢ BHECEHHOI M3BECTHO A06aBKOl onpeaensemo-
ro arnemMeHTa an + 706 B kauecTBe pe3ynsratoB KOHTPOMbHLIX M3MEPEHUIT MOTYT BbITb MCMOMNb30BaHbI TOMNbKO
cpegHeapudMeTUYECKUE 3HAYEHUS ABYX PE3YrbTATOB M3MEPEHUN, PaCXOoXaeHne Mexay KOTOpbIMU HE npe-
BbILLIAET Npeaena nosTopsieMoctu [cM. ycrosue (5)].

Pesynkrar KOHTPONbHOM npoueaypsbl Ky, Mr/kr (mr/am3), BelMMCRSAIOT No dopmyne
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KK =Xl'lp + 7006~ an - C,qoﬁ , 1)
— pesynbTaTt KOHTPONbHOTO M3MEPEeHUs coepxaHus anemeHTa B paboueii npobe ¢ BHECEHHON
po6askon, Mr/kr (Mr/am3);
)?n — pe3ynbTaT KOHTPONbHOMO U3MEPEHNS COAEPIAHNA arieMeHTa B paGodei npo6e, Mr/kr (Mr/am3);

CAoﬁ — KOHLIEHTPALMsi BHECEHHOI A0BaBKM, MI/KT (Mr/am3).

Hopmatug kouTpons K, Mr/kr (Mr/am3), BLIMMCAISIKOT No popmyne

K = \’Ag(np+u.oﬁ,+ A)ZG\P ! (1 2)

roe an + 106

roe AXHMO6 — rnokasartesib TOYHOCTU Pe3yrbTaToB KOHTPOMLHOrO U3BMEPEHUS, COOTBETCTBYIOLLUIA COAEPIKAHMIO
onpeZensiemMoro aneMexTa B npobe ¢ 406aBKoi, Mr/kr (Mr/amd);
A, — nokasateni TO4HOCTU PE3ynbTaToB KOHTPONBHOTO U3MEpeHUs, COOTBETCTBYIOLLMI COAEPXKAHMIO
OnpeAensiemMoro aneMeHTa B npobe, Mr/kr (Mr/AMS), paccunTaHHbIi no dopmynam
Axnp+uo6 =0,01- 5" an + 06 (13)
Aan =0,01-5 'an, (14)

rae + & — OTHOCUTENBHOE 3HAYeHue NoKasaTens TOYHOCTU (FPaHULibl OTHOCUTENBLHON MOrPELLUHOCTU u3Mepe-
HWUI ANa A0BEPUTENBHON BEpoATHOCTU P = 0,95), %.
Mpoueaypy aHanu3a npuU3HatoT YAOBNETBOPUTENLHON MPU BbINOMHEHUW YCIIOBUSA

Kl < K. (15)

Mpu HEBBINONHEHMK 3TOTO YCMOBUSI KOHTPOMbLHYIO Npoueaypy NoBTOpsIoT. [1pU NOBTOPHOM HEBLINOMHE-
HUK ycnoBusa (15) BLIACHAIOT NPUYKUHLI, MPUBOAALLME K HEYAOBMETBOPUTENBHBLIM pesynbrataM, U NPUHUMAIOT
Mepbl MO UX YCTPAHEHWUIO.

14 KoHTponb cTabunbLHOCTU pe3ynbTaToB U3MEpPEHUN Npu peanusauum
MEeTOAUKU B nadoparopumn

14.1 KoHTpOnb cTabunbHOCTU Pe3ynsTaToB M3MEpeHuii B naboparopum npu peanu3auum METOAUKM OCY-
wectensoT cornacHo [1] nnu MTOCT UCO 5725-6, ncnonb3yst METOA KOHTPONS CTAOMNBHOCTU MPOMEXKYTOUYHOWM
NPELM3NOHHOCTU U NPaBUMbHOCTHU.

14.2 Mepnoan4HOCTb KOHTPOMSA U NPOLUEaYpPbl KOHTPOMSA CTabUNbHOCTU pe3ynbTaToB U3MEPEHUI perna-
MeHTUpyIoT B PykoBoacTBe no kavecTtsy nabopartopumn B cootsetcteuu ¢ FOCT MCO/MBK 17025.

14.3 PexomeHayeTcs yCTaHaBnMBaTb HE MEHee O4HOro KOHTPONMPYEMOro nepuoga B rog. B npeaenax
KOHTPONUPYEeMOro nepuoga nonyyat He meHee 20 pe3ynbTaToB KOHTPOSbHbIX M3MEPEHUI ANsi NOCTPOEHUs
KOHTPOMbHbIX KapT LLyxapra.
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NMpunoxeHue A
(pekoMeHayemoe)

NHAUKATOPHbIE 3MEKTPOoAbl U COCTaBbl (POHOBLIX 3MEKTPONIUTOB

A.1 PekoMeHayeMble UHANKATOPHbIE ANEKTPOAbI, cocTaBbl POHOBLIX PACTBOPOB B 3NEKTPOXUMUYECKON AYeike U
OPUEHTUPOBOYHOE 3HA4YEHME NoTeHLMana aHanUTUYeCKoro curHana Kaxzjoro anemMeHTa, perncTpupyemoro Ha BonsraMne-
porpaMMe OTHOCUTENBHO XNopcepebpsaHOro anekTpoga CpaBHEHUSA, NpuBeeHbl B Tabnuue A 1.

Tabnuuya A1

PacTBop ¢OHOBOTIO aneKkTponuTa
Onpege- VHOUKETODHAII SNeKTPOXMMUYECKUIA No-
nAeMbIn A P MonspHas koHLUeHTpauus TeHUnan aHanuTu4eckoro
anemeHT arekTpoA CocraB BelLecTBa B pacTeope, CUrHana anemeHTa, B
Monb/AM3
Zn PIM3 nnu AM3 MypaBbMHas KucnoTa 0,36 -0,90
Cd -0,60
Pb -0,40
Cu -0,05
Zn Hg-Y3 in situ XITOPUCTBIN Kanui, co- 0,42 -1,0
NAHaA KACnoTa, a3oTHO- 0,02
knenas pTyTh (1) 510
Cd -0,65
unu
Pb COMNsiHasi KUCMOTa, a30T- 0,05 —-0,45
Hokuenast pryTs (1) 1,5-10™4
Cd Hg-Y3 in situ XNOPUCTLIN Kanui, co- 0,42 —0,65
nsiHasa KMCnoTa, a3oTHo- 0,02
kuenas pryTs (1) 510
uwnu
Pb -0,45
CoNAHan KUcnoTa, 0,05
asoTHokucnas pryTs () 1,510~4
Cu Hg-Y3 in situ XNOPUCTLIN Kanuw, co- 0,42 -0,22
NAHaa KNCNoTa, asoTHO- 0,02
kmenas pryTs (1)
5105
nnu
CONAHaA KUcnoTa, 0,05
asoTHoKMCnas pryTs () 1,510~
Zn Hg-Y3 in situ XINOPUCTLIW Kanuin, 0,42 -1,00
COSAiHas KUCNoTa, 0,02
asoTHokucnas pTyThb (I1) 5-10-5
HUTpaT rannua
[5-kpaTHbIN U36LITOK NO
oTHoLueHuto K meau (I1)]
YKCYCHOKMUCIbIA HaTpuid
(koTopbIvi fobasnAlOT
Ans ycraHoBrneHus pH
Ha ypoBHe 5,5) 1,0
unu
ConsiHas KUCroTa, 0,05 4
asoTHokucnas pTyTb (l1) 1,510
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Mpunoxexue b
(pekomMeHayemoe)

MapameTpbl U3MepeHUn

B.1 OnekTpoxummudeckie napaMeTpbl NPOBEAEHNS U3MEPEHNIA ANA KaXA0r0 aieMeHTa 4 UCMONb3YeMoro MHAu-
KaTOpHOro aMekTpoAa npuBeAeHbl B Tabnuue B.1.

Tabnuya BA

3HaveHve napamMeTpa Ana onpegenaemMoro aneMeHTa

HanmeHoBaHue anekTpo- Cd, Pb | Zn | Cu | Cd, Pb | Zn | cu

XUMUYeCKOoro napametpa

MHAVKaTOpHbIN neKTpoa

PM3, AM3 | PM3, AM3 | PMN3, AM3 | Hg-Y3 in situ | Hg-Y3 in situ | Hg-Y3 in situ

MoTeHUWan anekTpoHako-

nneHus, B -1,15 -1,40 -0,80 —1,40 nnn —1,40 nnn —-0,95 unn
-1,3 -1,3 -0,90

HavanbHblidi  noTeHuuan

pa3BepTku, B -0,85 -1,30 -0,40 -1,40 -1,40 -0,95

KoHeuHbI noTeHuunan

pa3BepTku, B -0,10 —0,50 0,15 0,30 0,30 0,10

CKopoCTb M3MEHeHUs no-

TeHywnana, mB/c 80 80 80 50 nunn 75 50 vnn 75 50 nnn 75

Pexum pa3BepTku MOTEH-

Uunana [1OCTOAHHO-TOKOBbI [MepeMeHHO-TOKOBbLIN

MpumedyaHune —TlloTeHumansl NpUBEAEHLI OTHOCUTENBLHO xnopcepe6pﬂHoro aneKkTpoda cpaBHEHUA.

20



FOCT 33824—2016

Bubnuorpadus

[11 PMI 76-2014 «locypapcTBeHHas cuctema obecnedeHnsa efuHCTBa M3MeEPEHUA. BHYTPEHHUIA KOHTPONb KavecTBa
pe3ynsTaToB KONMYECTBEHHOTO XMMUYECKOro aHanusa»
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Y[OK 664:543.06:006.354 MKC 67.050

Knioyesbie CnoBa: nuLLEBbie NPOAYKTbI, NMPOAOBOMbCTBEHHOE Cbipbe, WHBEPCUOHHO-BOSILTAMIEPOMETPUYE-
CKMit MeToA onpejerneHus, BoNbTaMmneporpaMma, TOKCUYHbIE AMTEMEHTbI, KAAMUIA, CBUHEL,, Melb, LUUHK, MEX-
rocyaapCTBEHHbI CTaHAAPTHbIN 00paseL, xnopcepebpsiHblii SNeKTPos, PTYTHO-NNEHOYHbIA SNeKTPos, PTYTb-
yrnepoacoaepaLumin anexkTpos
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