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Mpepgucnosune

1 PA3BPABOTAH T[ocyaapCTBEHHbIM Hay4HbIM YydpexAaeHnem «Bcepoccuiickvii Hay4yHo-uccnenosa-
TeNbCKNIA, KOHCTPYKTOPCKUI W MPOEKTHO-TEXHONIOTMYECKUI WHCTUTYT OpraHnyeckux yaobpeHuii n topdar»
Poccuiickoii akafemnm cenbCKOX03AMCTBEHHbIX HayK U FoCyAapCTBEHHbIM Hay4YHbIM yupexaeHueM «Bcepoc-
CUICKNIA Hay4YHO-UCCNefoBaTeIbCKUin MHCTUTYT arpoxumun um. [.H. MNpaHuwHrkoBa» Poccuiickoin akagemun
Ce/IbCKOX03ANCTBEHHBIX HayK

2 BHECEH TexHuuyeckuM KOMUTETOM MO cTaHgapTusaumm TK 25 «KauyecTBo noys u rpyHToB»

3 YTBEPX/EH W BBEJEH B IEACTUE Mpuka3om ®eaepanbHOro areHTcTsa no TeXHUUYECKoMy pery-
NMpoBaHuio 1 meTponorun ot 25 gekabpsa 2008 r. Ne 712-cT

4 BBEJEH BIEPBbIE

5 U3OAHWE (maii 2020 r.) ¢ Monpaskoin (MYC 10—2014)

MpaBuna npmMeHeHus HacTosALW ero cTaHgapTa YyCTaHOB/EHbl BCcTaTbe 26 deaepasibHOrO 3akoHa
oT 29 uoHA 2015 r. No 162-#3 «O cTaHgapTusauumn B Poccuiickoii ®epepaunmn». MHdopmauns 06 uns-
MEHEHUAX K HacToALWEMY CTaHAapTy Nyb6nkyeTcsa B eXerog>om (Mo COCTOSAHUI0 Ha 1AHBaps Tekyl, ero
roga) UHGOpMaLNOHHOM yKka3aTesne «HauuoHasilbHble cTaHA4apThi», @ 0ULNAbHBIA TE€ KCT WU3MEHEHWIA
M NONpaBOK — B €XEeMEeCSYHOM MH(OPMaUMOHHOM ykasaTene «HauuoHanbHble cTaHAapThli». B cnyvae
nepecmoTpa (3ameHbl) UNM OTMEHbl HACTOALW ero cTaHjapTa COOTBETCTBYO L ee yBegomaeHne byaet
ony6/MKOBaHO B GAMXKAlLLEM BbIMyCKE €XEeMeCsAYHOro MHOPMAaLMOHHOIO ykasaTensi «HauuoHasbHble
cTaHfapTbi». CooTBeTCTBYlO W aA MHpopmauns, yBefOMEHEe U TEKCThl pasMelLalnTcs Takke B UH-
chopmauroHHoi cncTeme 061 ero NoNb3oBaHNsa — Ha opuumanbHOM caiTe ®egepanbHOro areHTCTBa No
TEXHUYECKOMY perynmpoBaHuio 1 MeTposiorun BceTn MHTepHeT (Www.gost.nj)

© CtaHpapTuHopm. ochopmneHme. 2009. 2020

HacTroswuii cTaHgapT He MOXeT GbiTb MOIHOCTHIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXMUPOBAH U pac-
MPOCTPaHEH B KayecTBe ohuLManLHOTo n3gaHns 6es paspelueHnst efepasbHOrO areHTcTBa No TeXHUYEeCKo-
My peryanpoBaHuio U MeTposiorum
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HAUWOHANBbHbBIN CTAHOLAPT POCCUWCKOW OEALEPALUNMN

YOOBPEHWA OPTAHNYECKUE
ATOMHO-abCcOpPOLMOHHBIA MeToA onpefesieHns coaepXaHna TSXeNblX MeTanioB

Organic fertilizers. Atomic-absorption method for heavy metals content

fata eBefeHns — 2010—01—01

1 O6nacTb NpUMeEHeHUs

HacTroswnii ctaHfapT pacnpocTpaHseTcs Ha BCe BUbl OpPraHNYecknx yao6peHnuit u Topdga 1 yctaHas-
NMBaET aTOMHO-a6COPOLMOHHLI MeToz onpejesnieHusl MaccoBoi JONM MeAW, CBUHLA, LIMHKA, HUKeNs, XpoMa
U KaaMmus.

2 HopmaTuBHbIE CCbIJIKMK

B HacToslem cTaHgapTe UCNOb30BaHbl HOPMATUBHBIE CCbIJIKU Ha CrefyoLme cTaHaapThl:

FOCT 12.1.007 Cuctema cTaHgaptoB 6e3onacHocTu Tpyaa. BpegHble BewecTBa. Knaccudukaums u
o6LlWure TpeboBaHMsA 6e30nacHOCTU

FOCT 12.1.018— CucTtema cTaHgapToB 6e3onacHocTu Tpyaa. MoxapoB3pbiBO6E30/1aCHOCTL cTaTtnye-
CKoro anekTpuyectsa. O6Lme TpeboBaHus

FOCT 12.1.019 CucTtema cTaHfapToB 6e3onacHocTu Tpyga. dnekTpobesonacHocTb. Obuwue Tpebosa-
HUSA N HOMEHKNaTypa BUA0B 3alluTbl

[OCT 61 PeakTtuBbl. Knucnota ykcycHas. TexHUu4eckue ycnoBsus

FOCT 450 Kanbuwuii XNIOpUCTbIA TEXHUYECKMIA. TeXHNYECKMe YCNoBUs

FOCT 1770 (MCO 1042—83. NCO 4788—80) Mocypa mepHas nabopaTopHas cTeknaHHas. LiunuHgpel,
MEH3YPKW, KONbbl, NPobupkun. Ob6LLNe TeEXHUYECKME YCNOBUA

[OCT 3118 Peaktusbl. Kucnorta consiHas. TexHuyeckume ycrosus

FOCT 3760 PeakTuBbl. AMMMaK BOAHbIA. TeXHUYecKue ycnoBus

FOCT 4055 PeaktuBbl. Hukenb (II) a30THOKUCAbIN 6-BOAHbIA. TEXHUYECKUE YC/T0BUSA

FOCT 4165 PeaxtuBbl. Megb (1) cepHokncnas 5-sogHas. TexHuyeckne ycnosus

FOCT 4174 PeaktuBbl. LIMHK CEPHOKUCbIA 7-BOAHbIA. TEXHUYECKME YCNOBUSA

FOCT 4204 PeakTtuBbl. Kucnota cepHas. TexHuyeckune ycnosumsa

FOCT 4212 PeakTviBbl. MeTOAbl NPUroTOBNEHNS PACTBOPOB A1 KOIOPUMETPUYECKOro U HedhenloMeTpu-
YecKoro aHanunsa

FOCT 4220 PeakTtuBbl. Kanuii 4ByXpOMOBOKUC/bI/. TeXHUYeckne ycroBums

FOCT 4236 PeaktuBbl. CBuHel, (Il) a30THOKMNCABIA. TEXHUYECKUE YCNOBUS

FOCT 4456 PeakTuBbl. KafMuii cepHOKMCAbIA. TEXHUYECKME YCNOBUSA

FOCT 4459 PeaktuBbl. Kanuii XxpOMOBOKMC/bIA. TEXHUYECKUE YCNOBUS

OCT 4461 Peaktusbl. Knucnorta asotHas. TexHu4yeckue ycrnosus

FOCT 5396 Topch. MeToabl oT60pa Npo61*

FOCT 5457 AueTuneH pacTBOPEHHbIN 1 ra3006pa3Hblii TEXHUYECKWA. TEXHUYECKUE YCI0BUSA

FOCT 6709 Bopga auctunnuposaHHas. TexHU4Yeckue ycrnosus

FOCT 9147 Mocygpa v obopyaoBaHve nabopaTopHblie hapdopoBbie. TeXHUYECKMe yCnoBus

OCT 10929 PeakTtuBbl. Bogopoga nepokcug. TexHu4eckme ycnosus

FOCT 11120 PeakTuBbl. Kagmus okcug. TexXHu4eckue ycrioBus

1> fleiictByeT FOCT P 54332—2011.

N3paHue oduynansHoe
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FOCT 12026 bymara chunbTpoBanbHan nabopatopHas. TexHuueckue ycnosus

FOCT 14919 3neKTponauTbl, 31eKTPON/NTKA U XXapoUHble anekTpowkadbl 6biToBble. ObLMe TeXHUYe-
CKue ycnosus

FOCT 17644 Topd. MeToabl oT60pa Npo6 U3 3anexu 1 06paboTkn X 415t 1abopaTopHbIX UCTbITAHWUIA

FOCT 22861— CBUHeL, BbICOKOI YNCTOTbI. TEXHUYECKME YCNOBUS

FOCT 24104 Becbl nabopatopHbie. O6uine TexHnyeckne TpeboBaHmall

FOCT 25336 Mocypa n obopynoBaHue abopaTopHble CTEKNSAHHbIE. Tubl, OCHOBHbLIE NapameTpbl U
pasmepbl

FOCT 26712 YpobpeHus opraHmnyeckne. Oblme TpeboBaHNs K METOAAM aHanm3a

FOCT 26713 Yp06peHus opraHmyeckne. Metoa onpegenieHns Bnarv U cyxoro octatka

FOCT 29169 (MCO 648—77) Mocypa nabopaTopHas cTeknsHHasA. [uneTka ¢ 04HOl 0TMETKON

FOCT 29228 (MCO 835-2—81) MNocyga nabopatopHas cTeknsHHasA. [uneTkn rpagyvupoBaHHbIE.
YacTb 2. MuneTkn rpagympoBaHHble 6e3 YyCTaHOB/IEHHOTO BPEMEHN OXUAAHUA

FOCT 29252 (NCO 385-2—84) TMocyna nabopaTopHas cTeknsHHasn. bopeTkn. YacTb 2. biopeTkn 6e3
YCTaHOB/IEHHOTO BPEMEHUN OXUAaHWA

FOCT P NCO 5725-6 To4HOCTb (MPaBWU/IbHOCTb M NPELU3NOHHOCTbL) METOAOB U pe3y/bTaToB M3mMepe-
HWIA. YacTb 6. Vicnonb3oBaHne 3Ha4YeHWin TOYHOCTU Ha NpakTuke

FOCT P NCO/M3K 17025 O6uwune TpeboBaHNS K KOMNETEHTHOCTU UCMbITATENbHbLIX W KanMbpOBOYHbIX
na6opaTopuii2l

MpumeuyaHune — Mpu NONb30BAHNN HACTOALMM CTaHAAPTOM Lie/1lecoo6pasHo NpoBepUTL AelCTBIUE CCbIOYHbIX
CTaHAapToB B MH(pOPMALMOHHOI cucTeEMe 06LLErO NOMIb30BaHUSI — Ha ohuLManbHOM caliTe defepanbHOro areHTcTea no
TEXHUYECKOMY PerysiMpoBaHuio 1 MeTposioriu B ceTu IHTepHeT Uan No exerogHoMy MHOPMaLMOHHOMY ykasaTento «Ha-
LMOHaNbHbIE CTaHAAPTbI», KOTOPbIV ONYGAUKOBAH NO COCTOSIHUIO HA 1 AHBapsi TEKYLLEro roAa, ¥ no BbiNyckaM exemMecsy-
HOTo MHHOPMALMOHHOTO yKa3aTens «HauuoHanbHble CTaHAapTbI» 3a Tekylwuii rog. Ecnu 3aMeHeH cCbinoyHbIli cTaHgapT,
Ha KOTOpbIii AaHa HefaTUpOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMOMb30BaTh AeliCTBYIOLLYI0 BEPCUIO 3TOFO cTaHAapTa
C y4eTOM BCEX BHECEHHbIX B aHHYI0 BEPCUID U3MEHEHWIA. ECnv 3aMeHeH CCbITOYHbIN CTaHAapT, Ha KOTOpbI faHa faTu-
poBaHHas ccblfika, TO PEKOMEHAYETCA UCNO/b30BaTbh BEPCUIO 3TOTO CTaHAAPTa C yKa3aHHbIM BbIlLE FO40M YTBEPXAEHUS
(npuHsATKA). ECcnn nocne yTBepXAeHWS HACTOSLWEro cTaHjapTa B CCbINOYHbIA CTaHAapT, Ha KOTOPbIN faHa faTupoBaHHas
CCbl/IKa, BHECEHO U3MEHEHMWEe, 3aTpar1uBarlLee NonoXeHNe, Ha KOTOPOE AaHa CCbifKa, TO 3TO NOMIOXEHNE PEKOMEHAYETCS
NpUMeHaTb 6e3 yyeTa ;aHHOTo U3MeHeHUs. ECnu CCbiNoYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NO0XeHWe, B KOTOPOM
[laHa CChblfIka Ha Hero, PeKOMeHAYeTCsl NPUMEHSATb B YacTU, He 3aTparnuBarLLeli 3Ty CCbinky.

3 CyuwHocTb MeTOAa
MeTog oCHOBaH Ha MUHepanunsaLum NpoAyKTa CnocoboM CyxOoro 030/1eHUA U onpeaeneHnn KoHLeHTpa-

U anemMeHTa B pacTtBope MUHBpasinadata MeTogom naaMeHHOl aTOMHOW 36C0p6LI,VIVI.

4 [inana3oHbl U3MEPEHNA MacCOBOW [0IM MeTania U 3HaYeHUss XxapakTepucTuk
NOrPEWHOCTN N3MEPEHUIA

[nanasoHbl UsMepeHnii MaccoBoOi [0M MeTanna, 3HauYeHNs 1 XxapakTepucTUKN NOrpeLLIHoOCTH nsmepe-
HWIA Npy AOBEPUTENbLHO BeposiTHOCTM P = 0.95 npuBeeHbl B Tabnuue 1.

Ta6nunuya 1
M [lnanasoH 13mepeHsi MaccoBoli [0 paHnLia OTHOCKTENbHO
eTann .
meTanna, MaH" (mlcr) norpewHoct iS. %

Meb OT 0.1 go 10,0 BKNtOY. 23

A » 10,0 » 200.0 21

LinHk Ot 1.0 go 200,0 BK/tOY. 21

CBUHel, HUKe b, XpOM OT1 0,1 go 10,0 BKMtOY. 35

Kagmwii OT 0.1 go 10,0 BKktOY. 35

O [fleiictByeT FOCT P 53228—2008.
21 fleiictByeT FOCT ISO/IEC 17025—2019.
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5 CpeacTtBa usmMepeHuit, BcnomoratesibHoe o60opyAoBaHne, peakTussbl,
maTepwuarnsi

5.1 [ns noAroToBKy NPO6 K aHanusy u ux MuHepanusauuy npuMeHsoT:

HOXHULbI, HOX;
BeChbl na60paT0pr|e BbICOKOIro 1 cpegHero ksaccoB C TOYHOCTbH B3BeLUMBaHUA +0.0002 r no

FOCT 24104,

neub MydenoHyto, obecneumsaroLlyo nogaepxaHme Temnepartypol oT 0 °C go 550 °C ¢ norpeLHo-

CTbto £25 °C;

TmMrnn gpapdoposbie BMecTuMocTbio 30 unmn 50 cm3 no NOCT 9147;

LWNUbI 47151 TUreii MydgoesbHble:

NANTKY 371EKTPUYECKYIO C 3aKPbITO CNupasbio 1 perynsatopomM Harpesa no FOCT 14919;

6aHI0 BOASAHY!IO;

CTek/a YacoBble guameTpom 5 cum;

nasioyukn CTeknsHHble nabopaTopHblie AnvHoin 20—25 cm no FOCT 25336;

6ymary thnnbTpoBasnibHy0 nabopatopHyto no FOCT 12026;

BOPOHKM CTEKNSAHHbIe nabopaTopHble guameTpoM 36 nam 56 mm no FOCT 25336.

6lOpeTKM C KpaHOM 2-ro Kjlacca TO4YHOCTM BMecTuMocTbio 50 cm3no FOCT 29252;

apeomeTpbl:

KUCNOTY consiHyto no FOCT 3118. x.u., uA.a.. pasbaBfeHHy AMCTUIMPOBAHHOK BOAOK 1:1 N0 06bEMY;
Bogopoda nepokcug 30 %-ubiii pactBop no MOCT 10929. x.4.. y.4.a.. pa3bas/ieHHbI AUCTUNNNPOBaH-

Hoi1 Bogoli 1:9 no o6bemy;

KUCNOTY a30THyt no FOCT 4461, x.u.. 4.4.a., pa3baB/eHHy ANCTUINNPOBaHHOK Boaol 1:1 no 06bemy;
BOAY AUCTUNNMpPOBaHHYyto no NOCT 6709:
heHonranemnH.

5.2 [ina onpefieneHvsi cogepxaHus MeTasioB B PacTBOPE 30/1bl NPUMEHSIOT:

Becbl 1abopaTopHble BbICOKOrO K/acca ¢ TOUHOCTbI0 B3BewnBaHmsa £0.0002 r no MOCT 24104;
aTOMHO-abCcopOLUMOHHbIV cnekTpodhoTomeTp Tuna C-115. AA8-3 nnu Apyrnx aHasorMyHbIX TUNOB CO

cnekTpasibHbIM gnanazoHom 190—800 Hm.

Xpoma,;

Nnamnbl C NOMbIM KaToAOM A/14 onpeaeneHna cogepXxaHua meau, cBuHua, UWMHKa, KaaMud, HUKena mn

KoMnpeccop AvadparMeHHblii BO3ayLUIHbIA MeM6paHHbIi NPOM3BOAUTENLHOCTLIO HE MeHee 20 CMIMUH

npv gasneHun He meHee 300 klMa;

KON6bl MepHble 2-r0 Knacca TOYHOCTU BMecTUMocTbio 50. 100 1 1000 cm3 no MOCT 1770;

TMIrK, Yawku papcopossie no NOCT 9147;

6lopeTkn 2-ro knacca To4yHocTM BMecTuMocTbio 10. 25 1 50 cm3 o FOCT 29252;

NUNETKN 2-ro Knacca TOYHOCTU BMeCcTUMOCTbIO 5 1 10 cm3 no FOCT 29228;

nUNeTkn ¢ ofHoi oTmeTkoi no FOCT 29169;

f[o3aTopbl BMECTUMOCTbIO 10 1 50 cM3 ¢ NOrpeLHoOCTbI0 403MPOBaHNS He 6onee 2 %, ycToliumBble K

[eNCTBUI0 arpecCuBHbIX XUAKOCTeN:

cTakaHbl XuMnyeckne smectumocTtbio 150 cm3 no TOCT 25336;
aueTuneH pacTBOpPEHHbI TexHuyeckuin no FOCT 5457,
KUCNoTy a3oTHyto no NOCT 4461. x.u.. u.4.a;

KMcnoTy cepHyto no MOCT 4204. x.u., 4.4.8;

KMUCNOTY YKCYCHYI0 nefsHyto no NOCT 61:

Kasimii XxpoMoBoOKUCbIA no TOCT 4459;

Kanuii 4ByXpomoBokucbliA no FOCT 4220:

KanbLUuii XNopucTbIiA TexHnuecknii no FOCT 450;

KucnoTty congHyw no NOCT 3118, x.4.. yuw,.a;

Mefb CepHOKUCY 5-BogHYt no NOCT 4165. x.4.. yu.a;
LUHK CEePHOKMCbIN 7-BoAHbIA no FOCT 4174, x.u., 4.4.a;
Kkagmua okeug no NOCT 11120, oc.u., X. Y;

KaAMuii CEPHOKMCbIA 8-BoaHbI No TOCT 4456. x.u., u.4.a;
CBUMHeL, a30THOKUCAbIA no FOCT 4236, yu.a;

CBUHEL, MeTalIMyYecKuii BbICOKOI yncToThbl no TOCT 22861:
HUKEeNb a30THOKUC/bIN 6-BoAHbIN No TOCT 4055, u.4.a;
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- Kanuii xpomoBokucnblii no FOCT 4459, u.4.a;

- peakTuBbl AN NPUrOTOBEHUS PACTBOPOB A1 KOOPUMETPUYECKOro U HetheloMeTpryeckoro aHanm-
3a no NOCT 4212;

- amMmmuak BogHblii no FOCT 3760:

- BOAy AuctunnuposaHHyt no NOCT 6709;

- bymary punbTpoBanbHyto no FOCT 12026.

[LonyckaeTca npyMeHeHWe ApYrux cpeacTB M3MepeHuidl, 060pyLoBaHUsl, PeakTMBOB M MaTepuanos C
TEXHWYECKMMMW N METPONOrMYECKUMI XapakTepUCTUKaMN He XyXe YKa3aHHbIX.

6 MoAroToBKa K NPOBEAEHUID UCMbITAHWA

6.1 OT60Op Npob

6.1.1 OT6op npob6 Topcha, canponens n opraHNYeckmx yaobpeHunin ocywectsnsoT no NOCT 5396,
FOCT 17644. TOCT 26712.

6.1.2 TMpu oueHke cofepXaHua TsHKenblX MeTasl/IoB B 3e/1eHOW Macce cuaepartoB Npobbl oToMpatoT
nepej ee ckalvBaHWeM, 3anaLlkoi.

Mpo6bl TpaBbl OTOMPAIOT HENOCPEACTBEHHO Nepe/ BbINacOM XMUBOTHbLIX UM CKAaLLMBAHUEM, B CYXYyHO MO-
rogy. nocsie pocbl UIu 0 3akata ConHua.

Ha Bbi6paHHOM AN oT60pa Npob yyactke BblaensatoT 8—10 yyeTHbIX naowagok niowagesto 1 M2, pac-
nonaras ux no gmaroHanun yvactka. Ecnum 3eneHas macca yxe cKolleHa, yYeTHble Nowafku BblAensatoT Ha
npokocax, Takxe rno gnaroHanu nons.

TpaBoCTOI ckawuBatoT (CpesatoT) OCTPbIM HOXOM, HOXHMLAMMK MU CeprnioM (He 3acopsis NoYBOi) Ha
BbiCOTe 3—5 CM BbliLLEe NOBEPXHOCTU MOYBLI. TOYEUHbIE NPOObI C KaXAO0M yYeTHOM Naowankm oToupaoT BpyY-
Hyl0 He MeHee fecATu. OT 3eneHol Macchl, 4OCTaBNEHHON Ha none ANS HenocpefCTBEHHOro 3anaxnBaHus
Ny Ans NpUroToBfIEHUS KOMMOCTOB. NPO6bl 6epyT BPYUHY He MeHee yYeMm n3 10 pasHbiXx MecT MopuusMn
400—500 r. 3eneHyo Maccy, NOlYYEHHYH CO BCEX YYeTHbIX N0WaoK, paccTunalT Ha 6pe3eHT unn noaua-
TUEHOBYIO MJIEHKY 1 TWaTeNbHO NepeMeLlnBaioT, nosyyas o6befuHeHHY0 Npoby. M3 06beAVHEHHOR Npo6sbl
3e/1eHOl Maccbl COCTaBAAT CPeAHIo Npoby ana aHanmsa. Ansa atoro us 10 pasHbIX MECT 06beAVHEHHOM
npo6bl 6epyT TpaBy nopuusimm no 150—200 r. Macca cpefHeli npobbl fomkHa 6biTb He MeHee 1,5—2.0 kr. Mo-
NOBWHY cpefHeli Npobbl MCNOMb3YIOT AR onpejeneHns 60TaHM4ecKkoro cocTasa, BTOPY NOIOBUHY CpefHel
npo6bl — AN aHanmnsa. CpefHIo NPo6y NOMELLAT B MaKeT M3 NONITUNEHOBOI MIEHKM UNN KpagT-6ymaru,
BKNaAbIBAIOT Tyfla 3TUKETKY 1 cpasy Xe HanpasiaT B nabopaTopuio Ha aHasus.

6.1.3 OT6Op TOYEUHbIX MPO6 COMIOMbI, UCMOMb3YyeMOli B kayecTBe yA0OpeHus, OCyLecTBASIOT Yepes
30 gHeli nocne yb6opkun ypoxas. OT60p Nnpo6 conombl, OCTaBIEHHOW Bpa3bpoc Ha nose, NpoBoAUTCS NO Npo6-
HbIM M/oLaKkam, KaK onucaHo Bbille ANns cufaepatos. B gaHHOM ciyyae conoma crpebaetcs ¢ onpefeneH-
HOW Nnowaakn 1 B3BeLLUNBaeTCs.

OT60p TOYEYHbIX MPO6 U3 MapTUil CONOMBbI, XpaHsLLelica B CKMpAax, MPOBOAMTCSA C NOMOLL b0 NPO600T-
6OpHMKA NN BPYUHYIO MO NEPUMETPY CKUPAbl HA PaBHbIX PACCTOAHUAX APYr OT Apyra Ha BbicoTe 1,0—1,5 m
OT NOBEPXHOCTN 3EM/IN CO BCEX CTOPOH C rNybuHbl He MeHee 0,5 m.

Macca ToueuHoin nNpobbl Ao/MKHA cocTaBnATb oT 0.1 g0 0,5 Kr B 3aBMCMMOCTM OT Ync/sia OTOMpPaeMbIxX
TOYEYUHbIX Mpo6.

M3bATble 13 LWTabens TIoKW NpeccoBaHHO COMOMbl OCBOGOXAAIOT OT NPOBOOKM MW Wwnararta. M3 kax-
[Oro Toka oTémpaloT no o4HOMY MacTy B cnefyolwein nocnefoBaTenibHOCTU; U3 NepBOro Tioka oTbupatoT
nAacT ¢ Kpas, U3 BTOPOro Tioka — PAAOM C KpaliHuUM, 13 TpeTbero — creayowuii nT. g.

M3 ToueyHbIX NPo6 COCTaBNAIT 06beANHEHHYIO NPOOy.

Macca 06beMHEHHO NPo6bl f0/MKHA 6bITb HE MeHee 2 kr. [115 3TOro To4eyHble NPobbl CONOMbI CKNa-
[OblBAOT TOHKUM CNoeM (3—4 cM) Ha 6pe3eHTe UK NIeHKE U OCTOPOXHO NepeMeLLnBatoT, He Aonyckas TOMKM
pacTeHwuii, 06pas3oBaHns TPYXK.

M3 06begMHEeHHON Npobbl CONOMbI BbIAENAIOT CPeAHI0 Npoby. [na aToro He meHee yem n3 10-Tn pas-
HbIX MECT Mo BCei niowaamn u ToWwmHe cnos oTémuparT nyykn maccoii 100—120 r TakMM 06pa3om, YTOObI
OCbINaBLUMECS YaCTU pacTeHuii Takke 6bln BKOYEHbl B NPoby. BbigeneHHyo cpefHiol npoby Maccoi He
MeHee 1 Kr ynakoBbIBalOT B NIOTHYO Bymary, 6YMaXHbI NakeT Wan nakeT M3 NOSIMMEPHOW NAEHKU.

Ha nakeT HaknemBaloT 3TUKETKY C yKkasaHueMm ajpeca X03slcTBa, oTAeNeHus, hepmbl, BUAa COSIOMbI,
KyNbTypbl 1 BpEMEHW 0T60pa nNpobbl.

4
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6.2 MopgroToBka Npo6

6.2.1 BbicywmBaHue npob

dapdoposble Yalku (quameTpom 12—13 cm) unu KoBeTbl U3 KpadT-bymarn (20 * 25 * 4 cm), npea-
BapuTe/IbHO NPOHYMepOoBaHHbIEe, B3BELLMBAIOT.

Bo B3BelLeHHyl0 Tapy nomeLlalT ucciegyemyio npoby, BblgeNleHHYl0 MeTOLOM KBapTOBaHWA U3 00b-
e[VHeHHOI Npobbl. B3BelwmBaHve Tapbl, NPo6bI, a Takke Tapbl C BbICYLLIEHHOW NPO6OW NPOBOAAT NpU Macce
HaBeCKkM WCnbITyeMoi Npobbl: He 6onee 10 r — Ha Becax BbICOKOrO kacca TOYHOCTW C MOrPEeLIHOCTbI0 He
6onee 0,001 r, 6onee 10 r — Ha Becax CpefHEro knacca TOYHOCTH C MorpeLlHocTbio He 6onee 0,01 T.

Cywky npoBogAaT npu Temnepatype 60 BC—65 °C 40 NOCTOAHHOW Macchl. [Nepes KaxablM NOBTOPHbIM
B3BELUMBaHMEM Tapy C NPo6oi oxnaxaaloT Ha nabopaTopHOM CTone B TeueHne 2—3 MUH. MOBTOPHbIE BbICY-
LUMBaHMS NPOBOAAT B TedeHne 1 4. Ecnn pasHuua B pesynbratax B3BelUBaHui He npesbiwaeT 0.5 % maccbl
npo6bl, CyLKy npekpawiarT. HaBecky cuntaloT NOCTOSAHHON. BbiCylLeHHY0 Npoby OCTaBAsAT Ha nabopaTtop-
HOM CTO/e Ha 24 4 AN [0BefeHNs ee [0 BO3AYLUHO-CyXOro CoCTosAHNA. Bo3ayLiHO-Cyxyto Npoby cceinatT B
6aHKy C KpbILUKOA 1 MCMONb3YIOT B AasibHElLLEeM 415 030/1eHUS.

6.2.2 MuHepanusaums npo6

Twrnv npeaBapuTenbHO TLaTebHO MOKT XPOMOBOL CMecblo (CMecb ABYXPOMOBOKUC/IOTO Kanms 1 KOH-
LLleHTPMPOBaHHOM CepHOIA KMCNOTbI), B pacTBOPE MOIOLLEro cpeAcTsa, 3aTeM NpoMbIBalOT BOAOMNPOBOAHON BO-
[0l 1 ononackvealT ANCTUAIMPOBAHHO.

Turnu npokanusaloT B neun npu temneparype (525 + 25) °C B TeueHue 2 4, oOxXNaxaalT B sKcmkaTope
1 B3BELUMBAIOT Ha Becax BbICOKOr0O kjacca TOYHOCTU. [loBefeHHbIli A0 NOCTOSHHON Macchl TUre/lb XpaHAT B
3KCMKaTOpEe Haj X/I0PUCTbIM KaslbLueM.

B chapcoposble TUIM NomMeLaoT BbICYLLIEHHbIE [0 BO3/YLUHO-CYXOr0 COCTOSIHUA HaBECKW opraHunye-
cKoro yfobpenus n Topca maccoir 10—20 r. MNpu 04HOBPeMEHHOM aHasim3e M3 O4HON HaBeCKU HEeCKOSIbKUX
3/1eMeHTOB 6epeTca MakcumasibHas npoba 13 ykasaHHOl HaBeckn npobbl maccoli 10 r. Mpoby 6e3 ynnoTHe-
HWA YKNaabiBaloT B TUreflb, YTOObI B €e HXHMEe cou noctynan Bo3ayx. Mpo6oit 3anonHseTcs He 6onee noso-
BUHbI TUrNA. Turenb ¢ NPpoboii B3BELIMBAIOT Ha BeECax BbICOKOr0O Kacca TOYHOCTW, NOMELLaloT ero B XON04HY0
neyb ANns 06yramBaHus Npobbl 1 NoBbiWwalT Temnepatypy 4o 200 BC—250 'C (go nossneHus geiva). Mpu
3TOM ABepua MydenbHON neun MoXeT 6bITb OTKpbITA.

Mocne npekpalleHns BblAeNeHns gbiMma Temnepartypy neun gosogart fo (525 + 25) GC v BedyT npoka-
nnBaHne B TeueHne 3—5 4. OTCYTCTBME YaCTUYEK YI/IA YKa3biBaeT Ha MNOSIHOE 030/1eHNe maTtepuana. O6yrau-
BaHNe HaBeCKM MOXHO MPOBOANTL Ha 3/IEKTPONIUTKE, He flonycKas BoCn/iaMeHeHUs 1 BbI6pocoBs Npobsbl. Mpu
Hannunn yramcTblX YacTUYeK TUrenb C 30710/ OXNaXAatlT Ha BO3AyXe, 3071y CMaymBatloT AUCTUANNPOBAHHON
BOAON, NPUIMBAIOT Kannsmu 2 cM3 KOHLEHTPMPOBAaHHYIO Nepeknchb BOAOPoAa nam 2 cm3 pa3basiieHHYH as3oT-
Hyto kncnoTy (1:1) go3aTopoM MAKM NUNETKOM C Pe3MHOBOW rpyLle, TwaTeNbHO nepemMeLlBas CTeknsHHOM
nanoykoii. Yactuubl, npuctaBlive K Nasoyke, CMbIBAIOT B TUreNb AUCTUNNNPOBaAHHON BofoN. Bogy Bbinapw-
BalOT W BbICYLLUMBAIOT 30/1y Ha 31eKTponaunTke. Turesnb NOMeLLalT B NeYb 1 MpoKanusBalT npu TemnepaTtype
(525 & 25) °C. oxnlaxgalT B 3KCUKaTope W B3BelLMBatoT. [lasiee Tureslb ¢ 30/10i NPOKanMBaKwT B TEYEHUE
30 muH npu Temnepatype (525 + 25) °C. oxnaxgatoT B aKCukaTtope 1 B3BelwuBatoT. MpokanusaHve n B3Be-
LUMBaHNe NOBTOPSIOT A0 AOCTMXKEHMSA MOCTOSAHHOM Macchl TUMIA € 30/101. PasHoCTb pe3ynibTaToB ABYX nocre-
[oBaTeNbHbIX B3BELUMBaHWIA He fo/mkHa npesbiwaTts 0.001 r. O30/1eHMe NPoBOAUTCSA, Kak NpaBWio, HeoanHa-
KOBOE KO/MMYeCTBO BPeMeHU 4718 Npob pasHbix BUAOB. Bpems 03051eHMs Npo6 pasHbiX BUAOB — Pas/vyHO.
Mpy npaBnMIbLHOM 030/1EHUN NOJSTyYEHHas 30M1a MeeT 6enblii, KPeMOBbIV UM PO30BbIl LBET 6€3 00yri1eHHbIX
4acTuLl,.

6.2.3 KnucnoTtHasa akcTpakumnsa TsaxesblX MeTanios 13 30/bl

OnpegeneHne cogepxaHus TsSHXKeblX MeTan/i0B NPOBOAAT B BbITSXKKE NOC/Ae MUHepanm3aumm aHanmaun-
pyemoro selecTsa.

OXNaxAeHHyl0 N AOBefeHHY0 A0 MOCTOSHHON MaccChbl 3071y CMauMBaloT HECKOSbKUMK Kanasmu anc-
TUANNPOBAHHON BoAbl M [06aBnAOT 5 cm3 pas3baBfeHHON B COOTHOWeEHMM 1:1 CONSAAHOW KMUCNOTbl. Turenb
CTaBAT Ha 3NEKTPMYECKYI0 MAUTKY W yNnapuBalT KUCMOTY A0 BNaXHbIX CONel, He fonyckas pasdpbi3ruBaHus
1 npokanneaHua ocagka. /13 6iopeTkn nnm Ao3aTtopom AonvealoT B Turenb 10—15 cm3 pasbaBneHHoli B Co-
OoTHOWweHuN 1:1 a30THOW KUCMOTbI, HAKPbIBAKOT TUre/lb YACOBbIM CTEK/IOM U HarpeBatoT Ha 3N1EKTPONIMTKE A0
KuneHus, He gornyckas pasbpbi3ruaHus ocajka.

Mocne oxnaxaeHns TUrIA NPOBOAAT OTAENEHNe pacTBopa 30/1bl OT HEPACTBOPEHHOro ocagka. [insa aTo-
ro cogepxumoe TUrAsa (GUAbLTPYIOT B MEPHY KOOy BMeCTUMOCTbIO 50 cm3 uepe3 dnnbTp «benas neHtar.
duUnbTP NpeaBapuTeNbHO TlLaTeIbHO MPOMbIBAOT pa3baBneHHO a3oTHOM kncnoToi (1:9). Turenb HeCKoNbKo
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pas onosiackuealoT ropsuelt AUCTUAIMPOBaHHON BOAOW M CAnBaloT B BOPOHKY. O6bem pacTBopa B konibe Ao-
BOASAT AUCTWI/IMPOBAaHHONM Boaoli Ao mMeTku B 50 cm3.

Mpoby ans aHanmsa 6epyT, He Hapywas (He B3MyunBas) ocafok. Heob6xogmMmo oAHOBPEMEHHO NPOBO-
[AVTb KOHTPO/IbHBINA OMbIT, BKOUAA BCe CTaAuMy aHanmn3a (Kpome B3ATUS HaBECKU UCMbITYEeMOW Npo6bl).

6.2.4 TMoABWXHble (DOPMbI TSXENbIX MeTannoB

MoABWXHbIE POPMbI TSXXENbIX METaI0B ONPeLeNsaoT B aueTatHo-aMMOHNAHOM 6ydhepHOM pacTBope ¢
pH 4.8. Bo3ayLiHo-cyxyto npoby maccoil 10 r nomeLLatoT B KOHMYECKYH K016y BMecTUMOCTbio 100—200 cm3,
npunmeatloT 50 cm3 aueTaTHO-aMMOHMIAHOTO 6ydhepa. CycneHsuio B36anTbiBaloT B TeueHne 1 4 unm HacTa-
MBaloT 24 4. BbITSXKM PUALTPYIOT Yepes Cyxoi cknagyatblii ounbTp «benas neHTa», no BO3MOXHOCTU He
nepeHocsa npoby Ha chunbTp. K ocTaslieiics B konbe npobe fobasnsioT ewe 50 cm3aleTaTHO-aMMOHUIAHOTO
bydhepa, 3aTemM aKkcTparnpoBaHue noBTOPAIOT.

MoBTOpHOE (hMNbTPOBaHWE NPOBOAAT B Ty Xe Konby, NepeHocs Ha ubTp MakcuMasbHy0 Maccy npoobi.

B XnaKnx opraHvyeckux yAo6GpeHusiX Tsxenble MeTannbl onpeAensoT nocne unbTpoBaHUs yepes
NAOTHbIN 6€330MbHbIA nAbTP. YacTuubl, ocTaBluMecs Ha hunbTpe, BbICYLINBAKOT A0 BO3AYLIHO-CYXOro CO-
CTOSIHUA. a 3aTeM aHa/IM3NPYIOT Kak TpaAuLMOHHbIe, TBEPAble BMUAbI OpraHnyeckux yaobpeHuii.

OpfHOBPEMEHHO NMPOBOAAT KOHTPOJIbHbI aHaNn3, BKIKYas BCe ero CTaAnu, KpoMe B3ATUS Npob opraHu-
4yeckoro yobpeHus. B nonyvyeHHoM punbTpaTe 3/1€MeHTbI onpeaenstoT aTOMHO-abCopoLNOHHBIM METOL0M B
naaMeHun aueTuneH-Bo3ayx.

6.3 lMpurotossieHne pacTsopoB

MpuroToBneHne pacTBOPOB HEO6XOAMMO NPOBOAUTL B BbITSXKHOM LuKady ¢ cobnofeHnem TpeboBaHnii
TexHukn 6esonacHocTv no FOCT 4212. apaHTUiiHbIV CPOK XpaHeHMs NMPUroTOBIEHHbIX pacTBOpoB 1rod. ecnv
He yKasaHo apyroe.

6.3.1 lMpuroToBsieHNe pacTBopa a30THOM KMCOTbl KOHUeHTpauuein C (HNO,) = 1,0mons/gm3

3 mepHoro ymnuHgpa smectumocTblo 100 cm3. 63.0 cM3 KOHLEHTPUPOBAHHOW a30THOM KUCAOTbI Mpu-
nmeatoT K 300 M3 4UCTUNNNPOBAHHOW BOAbl B MEPHOI kon6e BMecTUMocTblo 1000 cm3. PacTBop oxnaxaarT
1 [OBOAAT 06BbeM o MeTku B 1000 cmM34MCTUNNMPOBAHHON BOAOW, NepeMeLLnBatoT.

6.3.2 lMpuroToBrieHne pacTBopa a3oTHOM KMCOTbl MAacCcoBOli koHUeHTpauuu 500 r/igm3

M3 mepHoro unnuHapa, BMectumocTbio 500 cm3. 352 cM3 KOHLEHTPUPOBAHHOW a30THOM KMCNOTbI pac-
TBOPSAOT B 500 CM34UCTUNNNPOBAHHOR BOAbLI B MEpHOI konbe BMecTumocTbio 1000 cm3. PacTBop oxnaxaa-
10T. A0BOAAT ero o6bem A0 MeTku B 1000 cM3 ANCTUNNVPOBAHHOW BOAOW U NepemeLLnBaloT.

6.3.3 MpuroToBsieHNne pacTBopa CEPHOI KMUCOTbl C MONAPHOWN KOHUeHTpauwueli (1/2 H2S04)—
—0,001 monb/am3

M3 mepHoro uunuHgpa smectumocTbio 10 cm3, 5,6 CM3KOHLEHTPUPOBAHHOM CePHOV KMCNOTbI NpuanBea-
0T k 500 cM3 guCTUNNMPOBaHHOK BOAbl B MepPHOW konbe BMecTUMocTbio 1000 cm3, 3aTem 06beM pacTeopa
[0BOAAT A0 MeTku B 1000 cmM34MCTUAIMPOBaHHON Bogo. MoyyeHHbIn pacTBop pas6asnsoT B 100 pas guc-
TUNVPOBAHHOW BOAOW B COOTHOWEHNM 1:99 1 nepemeLLnBaloT.

6.3.4 MpuroToBneHne 1%-Horo pacTBopa CONAHON KMCNOTbI

MepHbIM LUMANHAPOM OTMEpSIOT 22.6 cM3KOHLEHTPMPOBaHHO consHoli kucnoTel (d = 1,19) u BnmBatoT
B MEpPHYI konby BmecTMMocTbio 1000 cm3, npeaBapuTenibHO nomecTB Tyga 500 cM3 ANCTUAIMPOBAHHON
BOAbI, 4OBOAAT A0 MeTkn B 1000 cm3 ToiA e BOAON.

6.3.5 MpuroToBneHne alLeTaTHO-aMMOHUIIHOTO 6ydhepHoro pacTesopa c pH 4.8

[ns npurotoBneHus 1 am3 auetatHo-aMMOHWIAHOTO BydhepHoro pactesopa 6epyT 108 cm3 98 %-Hoi yk-
CYCHOW kncnoTbl no FOCT 61 n 75 cm3 25 %-Horo pacTBopa ammuaka no FOCT 3760. U3MepsitoT NOTHOCTb
YKCYCHOW KUCMOTbl M aMMuaka apeoMeTpom 1 no tabnuuaMm cnpaBOYHMKOB HaxoAsT UX MaccoBble A0SN B
BECOBbIX NpoueHTax. Ecnu HalifjeHHble 3HaYeHNs MacCcoBbIX f0/1eli OTINYAIOTCSA OT BbllleyKa3aHHbIX, 06beMbl
peakTMBOB, HEOBXOAUMbIE A1 NMPUrOTOBNEHUSA ByhepHbIX PacTBOPOB Y2. BbIYNCAAIOT NO hopmyne

V2 = V {ctd~c2d2), (1)

roe  V, — Heo6xoAuMbIii 06bEM peakTuBa, cM3:
¢, — HeobxoAnMMmas MaccoBasl 40N BellecTa. %;
€2 — HaiifeHHasi MaccoBasi 40/1A BewecTsa, %;
of, — nNoTHOCTbL 3afaHHO MaccoBoili 40/M BelecTsa, r/cM3;
d2 — nNoTHOCTb, COOTBETCTBYHOLLAA HAAEHHON MaccoBoi foNv BewecTsa, r/cM3.
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MonyyeHHble 06BEMbI YKCYCHOW KMCNOTbI U ammuaka npunmsatoT kK 500—600 cM3 AUCTUNNNPOBaHHON
BO/bl U 0BOAAT A0 MeTkn B 1000 cm3. pH pacTBopa npoBepsitoT NOTEHUMOMETPOM. PacTBop XpaHAT He 6onee
1 MecC B NIOTHO 3aKPbITbIX 3aTEMHEHHbIX CTEK/IAHHbIX COCyJax.

6.3.6 TlpuroToB/ieHNe pacTBOPOB C MAacCcoBOl KOHUeHTpauuen metannoB 1 mr/cm3 (pacTeop A)

6.3.6.1 lMpuroToBneHne pacTBOPOB MeAM MacCOBOW KOHUeHTpauum 1 mr/cm3

3.798 r 3-BOAHON a30THOKMCMON Meau pactBopsiloT B 250 cmM3 AUCTUANIMPOBAHHOW BOAbI B MEpPHON
Kon6e BmecTMocTbio 1000 cM.340BOAAT 06BEM pacTBopa B Kosib6e [0 METKM pacTBOPOM a30THOI KUCMOTbI
[(HNO3) = 1 monb/am3] n nepemeLLnBaroT.

3.929 r 5-B0AM0OI CEPHOKNCION MeAn pacTBOPAIOT B AUCTUIIMPOBAHHON BOAE B MEPHOI Konbe BMecTu-
MocTbo 1000 cm3. B Konby A06aBnatoT 1 cM3 KOHLEHTPUPOBAHHOW CEPHOW KUCNOTLI, 3aTeM 06bEM pacTBopa
[oBoaAT Ao MeTku B 1000 cM3 AMCTUNNMPOBaAHHOW BOAOW 1 NepeMeLLnBaoT.

6.3.6.2 lMpuroToBneHne pacTBopa LMHKa MaccoBOi KoHUeHTpauun 1 mr/cm3

4398 r 7-BOAHOTO CEPHOKUCMOTO  UMHKA PacTBOPSOT B pacTBOPe CEPHOM  KUCNOTbI
[(1/2H2S04) = 0,001 monb/gm3] B MepHoOW Konbe BmecTumocTbio 1000 cm.3 foBOAAT 06beM pacTBopa Ao
meTku B 1000 cM3 3TUM e pacTBOPOM CEPHOI KUCNOTbI U MepemMeLlvBatoT.

6.3.6.3 MpuroToBneHMe pacTBOPOB CBMHLA MaCCOBOI KOHUeHTpauun 1 mr/cm3.

1,000 I MeTa/IJIN4ECKOro CBMHLUA pacTBopstoT B 50 cM3 pacTBopa a3oTHOW KAC/0Tbl MOJIAPHOWA KOHLEH-
Tpauun [(HNO3) = 1.0 monb/gm3 B MepHo konbe BmecTuMocTbio 1000 cm3, foBOAAT 06bEM pacTBopa B
kon6e 0o meTk B 1000 cM34MCTUNIMPOBAHHONM BOAONM U NepeMeLLMBatoT.

1.464 r a30THOKMC/IOrO CBMHLA pacTBOPAIOT B ANCTUINIMPOBAHHON BOAE B MEPHOV Konbe BMECTUMOCTbIO
1000 cm3. B konby Ao6aBnsoT 1 cM3 KOHLEHTPUPOBAHHOM a30THOW KUCNOTbI M 06BbEM pacTsopa A0BOAAT [0
MeTkn B 1000 cM3 UCTUNNNPOBAHHOW BOAON. A30THOKUC/IbIA CBUHEL, Nepes B3ATUEM HABECKM BbICYLLVBAKOT
npu Temneparype (100 * 2) °C 0 NOCTOSIHHOI Macchl M OXNaxaalT B 3KCMKaTope.

6.3.6.4 lMpuroToBneHne pacTBOPOB HWKENS MACCOBOW KOHUeHTpauun 1 mr/cm3

4.953 1 HUTpaTa HUKeNst nomewalT B cTakaH 100 cM3, pacTBOPSIIOT B ANCTUNIMPOBAHHON BoAe U nepe-
HoCcAT B konby 1 Am3, noBoasaT Ao MeTkv B 1000 cM3 1 %-HbIM pacTBOPOM a30THOM KUC/MOThI.

6.3.6.5 lMpuroToBneHne pacTBopa XxpoMa MaccoBOi KOHLeHTpauuu 1 mr/cm3

3.734 r xpomarta Kanua nomellarT B cTakaH BMecTUMOCTbio 100 cm3, pacTBOpSAT B AUCTUNINPO-
BaHHOW BOoAe W nepeHocAT B konby 1 am3, noBoaAT ao metkn B 1000 cM3 1 %-HbIM pacTBOPOM COJISIHOM
KUCMOTI.

6.3.6.6 MpuroToBneHne pacTBOPOB KaAMUs MaccoBOI KOHLeHTpauuu 1 mricm3

1,142 r okucu kagmusi pactBopsiloT B 20 cM3 pacTBopa a30THOW KMC/IOTbl MacCOBOW KOHLEHTpauum
500 r/gm3 B MepHoli konbe BMecTumocTbio 1000 cm3 1 goBoAAT 06BbeM pacTBopa A0 MeTku B 1000 cm3guc-
TUNNMPOBAHHO BOAOA.

2,281 r 8-BOAHOr0 CEPHOKMCNOrO KaAMWSA pacTBOPSIOT B AUCTUIIMPOBAHHON BOAE B MEPHOI Konbe BMe-
cTumocTbio 1000 cm3. B MepHyto konby gob6asnsioT 0.5 cM3 KOHLEHTPMPOBAHHOW CEPHOI KNCAOThI, AOBOAAT
06beM pactBopa Ao MeTku B 1000 cM3 AMCTUNNNPOBAHHOW BOAON U NepeMeLLnBatoT.

6.3.7 MpurotoBneHne pabounx pacTBOPOB MeTaIJIOB MaccoBoOli KOHUeHTpauum 100 mr/am3(pac-
TBOp B)

B mepHyto K016y BMecTuMocTbio 100 cm3 nomelsatoT 10 cm3 COOTBETCTBYHOLLEr0 pacTBopa A. fob6aBns-
toT 0,5 cmM3 pacTBOpa a30THOW KMCMOTbl MaccoBoi KoHueHTpauum 500 r/gm3. O6bem pacTBopa B konbe A0BO-
4AT Ao mMeTkn B 100 cmM3 AUCTUNNMPOBAHHON BOLOW 1 NepemeLuvBatoT.

Paboune pacTBopbl NCNOMNb3YHOT B fleHb NPUrOTOBEHNS.

6.3.8 MpurotoBneHne paboyero pacTsopa kagMuss MaccoBOW KoHueHTpauuu 10 mr/gm3 (pac-
TBOp B)

B MepHyto konby BmecTuMocTbio 100 cm3 nomeltatoT 10 cm3 pabouyero pacTtBopa Kaamusi MaccoBoOiA
KOHUeHTpauum 100 mr/am3 (pactBop b), fob6aBnsatT 0.5 cm3 pacTBopa a30THOW KUCMOTbl MacCOBOW KOHLEH-
Tpauun 500 r/am3. O6bem pacTBopa B konbe AoBOAAT A0 MeTkn 100 cm3 gucTuampoBaHHol Bogoi. Pabounii
pacTBOp UCNO/b3YOT B AEHb MPUrOTOBNEHUS.

6.3.9 lpurotossneHne pacTBOpPOB CpaBHEHUA

B mMepHble Konbbl BMecTMMOocTbio 100 cM3 13 GlopeTkM HanmBalT paboyve pacTBopbl (CM. Tabnuuy 2).
B kaxpayto konby gobasnsot 0.5 cm3 pacTBopa a3oTHOI KMCNOTbl MAccoBOi KoHLUeHTpauumn 500 r/am3 n 06b-
eM pacTBopa f[0BOAAT A0 MeTkv B 100 cM3 ANCTMNNMPOBAHHOW BOAOW. PacTBOpbl CPaBHEHUSI UCMOMbL3YIOT B
[JeHb NPUroTOB/IEHUS.
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Ta6bnunuya 2
O6vem paGouero pacTsopa. Cu- MaccoBas KOHUEHTpauus meTtanna
Homep 5 B B pacTBOpe cCpaBHeHUs, Mr/am3
KONGbI
mefb LIMHK CBUHEL, Hu Kagmunin mefb LIMHK cBUHEw, Hit- KagmMuii
Kesb. XpOM Ke/b. XpOM

1 0 0 0 0 0 0 0 0
2 0.5 0.2 0.1 0.05 0.5 0.2 0.1 0.05
3 1.0 0.5 0.5 0.2 1.0 0.5 0.5 0,2
4 2.0 1.0 1.0 0.5 2.0 1.0 1.0 0.5
5 5.0 2.0 2.0 1.0 5.0 2.0 2.0 1.0
6 10.0 5.0 5.0 2.0 10.0 5.0 5.0 2.0
7 15.0 10,0 — - 15.0 10,0 -
8 — 15,0 — — — 15,0 —

7 MpoBepeHue ncnbiTaHuit

OnpefeneHne MaccoBoOl KOHLiEHTpauMm MeTannoB B pacTBope 30/1bl NPOBOAAT N0 CAefyowWwmnm aHanu-
TUYECKUM NIMHUAM, Mean — 324,7 HM; uMHKa — 213.8 HM; cBuHUa — 217,0 HM; kKagmusa — 368.4 HM; HUKe-
na — 232.0 Hv; XxpoMa — 357.9 HM. 1A aToMu3auumn UCNosb3yoT NiaMs auetunied-so3ayX. LWnpuny wenm
MOHOXpOMaTopa, pacxof rasos, TOK, MUTAOLLWIA namny € NoMbIM KaTOA40M, YCTaHaBIMBAIOT COTNIACHO MHCTPYK-
LMAM. npuiaraeMbiM K aToMHO-ab6copbumoHHoMy cnekTpodotomeTpy (AAC) 1 namnam.

Mpy ycTaHOBKE ropesik OTHOCUTE/IbHO laMMbl C MOJIbIM KaToAOM A06MBalOTCA MakCMMasbHbIX 3Have-
HWIA NornoLeHna Ans pacTBOPOB CpaBHEHMSA. Pacxo roployero rasa v Bo3gyxa perynvpyroT Tak. 4Tobbl npu
pacnblfieHnn pacTBOPOB MaMs MMESIO YETKO OYEPYEHHbI BHYTPEHHUIA KOHYC 1 He racsio npu npekpatieHnm
NOCTYMN/IEHNS NOCneayoL X pacTBOPOB.

Mpun cTabunbHoM pexmme paboTel AAC B niama BBOAAT NepPBblii pacTBOP CpaBHEHWS, He codepxaLiuii
aHannsnpyemblii MeTasnsl, 1 ycTaHasBMBalT Havano otcyeta. 3aTemM BBOAAT B Ns1ams pacTBOp CPaBHEHUS
MaKCUMasnbHOl KOHLEHTpauun onpesensemMoro MeTanna v ycTaHaBNnBalT AnanasoH LWkasibl. BHOBb BBOAAT
nepBblli pacTBOP CPaBHEHUS, W 3aTEM OCTasibHble PacTBOPbI CPaBHEHWA B NOPsAKe BO3pacTaHWs B HUX KOH-
LeHTpaummn meTtanna.

[Mocne pacTBopoB CpaBHEHUS B Niams BBOAAT UCMbITYEMble PacTBOPbI, BK/IKOYaA pacTBOpP KOHTPO/IbHO-
ro onbiTa. 4na KOHTpoNs 3a ctabunbHocTbio paboTbl AAC vepes Kaxable AecATb U3MepeHuid B nnamsa BBOAAT
nepsblli U NOCNeAHW pacTBOpbl CpaBHeHUs. Ecnn npu nposepke 0OHApYXMBAKOTCA OTK/IOHEHUS NoKasaHwui
605ee YeM Ha 5 %, KOPPEKTUPYIOT HACTPOIiky npubopa u nocnegHne 10 UcnbITyeMbIX pacTBOPOB aHaNN3npy-
0T 3aHOBO.

Pe3ynbTaT KOHTPOMBHOIO ONbITA HE AO/MKEH NpeBblwaTb 1/3 cofepxaHnsa meTanna B uccnegyemoi npo-
6e ¢ MUHMMasnbHbIM CoOAepXaHuem metanna.

Ecnu nokasaHua npuvbopa npu aHasnuse pacTtBopa 30/bl UCMbITyeMOoi Npobbl NPeBbILAT NokasaHus
[ANA pacTBOpa CpaBHEHWS MakCVMasibHOWM KOHLeHTpaumMn meTtanna, ToO UCXOAHbIV pacTBOp 30/bl pa3dasnsaoT
nepBbIM PacTBOPOM CPAaBHEHMWS, HE COAEpPXallum onpefensemMblii 3/1EMEHT, U NOBTOPSIIOT n3MepeHune. Mpu
TakoMm e pa3baBneHny NOBTOPSAIOT N KOHTPObHBINA OMbIT.

Mpv aHanm3e KaxAol Npoobbl BbIMOMHAT ABa NapasiiefbHblX OnpeAeneHuns, HaumHas ¢ B3STUSA HaBeCcku
UCNbITYEMOI NPOGBLI.

Mpy Hanmuuy B npnbope aBTOMaTU3NPOBAHHOI CUCTEMbI pacyeTa KOHLLeHTpauun no BennyHe abcop6-
LMK pesynbTatbl NOAYYaT B e4MHNLAX KOHLEeHTpauun Ha egnHully o6bema pactsopa. Mpu pyuHoi o6paboT-
Ke fAaHHbIX CTPOAT rpadink 3aBUCMMOCTIN BEIMUNHBI a6CopOL MM OT KOHLEHTpaLun anemeHTa B pacTBope.

8 O6paboTka U othopmneHne pesynbTaToB

8.1 Mo pesynbTatam hOTOMETPUPOBAHUS PACTBOPOB CPaBHEHMS NMPY PyyHOl 06paboTke AaHHbIX CTPO-
AT rpafyvpoBOYHbIA rpadomk, rae Ha ocy abeumce oTKNadblBalT 3HAYEHNA MacCOBbIX KOHLEHTpauuii metan-
na. MnH'l, B pacTBopax CpaBHeEHUs, a N0 OCY OpAVHAT — COOTBETCTBYHOLLME MM NOKasaHns npubopa.
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8.2 MaccoByto fono MeTanna B UcnbiTyemoli npo6e X. MAH"1, BbIYUCASIOT No dhopmyne
x= E1Y6a» @

rae  C, — maccoBas KOHLEeHTpauusa meTassla B pacTBOpPe 30/1bl, onpejesnsemas no rpafyvpoBoYHOMY rpa-
dKy. MTH L,
CO — maccoBasi KOHLeHTpauma meTanna B pacTBOpe KOHTPO/IbHOIO onpefeneHvs, maH'l;
V — 06bem pacTBopa 30/bl, CM3;
T — Macca HaBecku, T.

Ecnu pacTtBop 30/bl nepef aHainM3om 6bl1 pasbasfied, TO MONyYeHHOe 3HauyeHue yBenMumsaloT BO
CTO/IbKO pa3. BO CKO/IbKO 6bl/1 pa3baBfieH pacTBop 30/1bl.

PesynbTatbl onpefeneHns cogepXxanns kagMusi, CBUHLA, HUKENA 1 XpoMa BblUYWCAAT 40 TPETbEero Ae-
CATUYHOTO 3HaKa W OKPYI/MAT 40 BTOPOro AecATUYHOro 3Haka, a Meiu U LMHka — [0 BTOPOro AeCATUYHOro
3Haka v OKpYrnswT 40 NepBoro.

Ecnu pacxoxgeHne mexay pesynbTataMmu napasnefibHbiX onpefeneHuii He npesbiwaeT AonycTuMoe
(X, - X2) s 0.01dX, rge X,. X2 X — pesynbTarbl NepBOro 1 BTOPOro napanfenbHbiX onpegenerHunin n nx
cpefHeapudmeTyeckoe, COOTBETCTBEHHO, TO cpeAHeapudmMeTuyeckoe NpUHUMAlOT 3a pesynbTaT aHanusa.
B npoTMBHOM criyyae aHanu3 NoBTopsailoT. 3HaveHne Hopmatuea d npusedeHo B Tabnuue 3.

Ta6nunya 3 — 3HavyeHUs BHYTPEHHEro onepaTtuBHOro KoHTponsa (BOK)

o 0, *
JManasoH uaMepeHs Maccosol 3HaueHve Hopmatvea BOK. %. P * 0.95

Meramn Aonm meTannia. M1 (vl CX0AMMOCTb (<N s ' 2 BOCNpON3BOAMMOCTb (D) A a 2
Megb Or 1.0 go 10.0 BK/tOM. 16 33
Cs. 10.0 » 200.0 » 15 30
LinHk Ot 1.0 go 200.0 BK/IOY. 13 30
CBWHeL, HUKeNb, XPOM Ot 0.1 go 10,0 Bkt 26 48
Kagmuii Ot 0.1 go 10,0 BKtOu. 26 48

AGCO/IOTHYIO NOrPELLHOCTL pesy/ibTata aHasm3a paccuuThIBAOT No hopmye

[ = 0,016X. 3)
roe  5— oTHOCUTe/lbHas MOTPeLIHOCTbL pesynbTaTa aHanmsa (cMm. Tabnuuy 1).

PesynbTtar aHanusa npeactaBnsaioT B Buge (X & 4) maH lnpu P =0.95.
MaccoByto 4010 MeTasla B CyXOM BeLecte Xc. MH"1 (Mr/Kr), BbIMMCAAIOT No hopmyne

100X
Xt~ (100- WY @

rae W — maccoBsas [o/1f rMrpoCcKonMUYeckoit Bfaru B UCNbITyeMoii npobe, %.

MaccoByto f0/110 MeTasiia B HaTypasibHOM npoAykte X,. MaH"1, BbIUNCASIOT no hopmyne

. Xe(100-w,)
X *- 10 ®

roe W, — maccosasd gons snaru, onpegensemas no FOCT 26713. %.

9 KOHTpPONb TOYHOCTM aHaNU3oB

KoHTponb kavecTBa n3mepeHunin B nabopatopuv npegycMaTpuBaeT OLeHKy CTabunbHOCTU pe3ynbTaToB
n3MepeHnii ¢ ydetom TpeboaHuii FTOCT P UCO 5725-6. BHYTpeHHMWI onepaTyBHbIA KOHTPO/b BK/IKYAET B
cebs KOHTPO/1b CXO4UMOCTH, BOCMPOU3BOAUMOCTH 1 TOYHOCTU Pe3ynibTaToB aHan3oB. MNpu NnpesbILeHnn 3Ha-
YeHuli BHYTPEHHEro onepaTMBHOrO KOHTPOS NPOBOAAT NOBTOPHbIE aHann3bl. MNpu NOBTOPHOM NPEBbLILLIEHWN

9
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yKa3aHHbIX HOPMATUBOB UCMbITAHUA NPUOCTAHABMBAIOT, BbIACHAIOT NPUYMHBI, NPUBOASLLME K HEYAOBNETBO-
puTenbHbIM pesynbTataMm, W YCTpaHaT nx. CXOAUMOCTb napanfienbHblX onpeaeneHnii KOHTPoONMpPYT AN
KaX[ol aHanm3npyemoi npobbl cornacHo 8.2.

[lns KOHTPONA BOCNPOM3BOAMMOCTY UCNOSb3YIOT paboyre npobbl. MNpoby fenaT Ha ABe paBHble YacTu 1
aHann3npyloT B COOTBETCTBUM C METOAVKON, nosyyas ABa pesy/bTarta aHanusa B pasHbix naboparopuax um
B OZHOI, MpUyem B 3TOM C/lyyae MakCMaibHO BapbMPyIOT YCOBUSA MPOBEAEHUs aHann3a, T. €. UCMO/b3YIT
pa3Hble Habopbl MEepHOW nocyAbl, pasHble NapTUX PeakTUBOB UM aHasn3bl BbINOMHAT B pasHble AHU Unn
[Ba pasHbIX aHaNUTUKa.

O6wpne TpeboBaHMss K KOMMNETEHTHOCTM nabopaTopuii B  MNpOBeAeHWM  UCMbITaHWA Mo
FOCT P ICO/M3K 17025. MpueMCTBEHHOCTb pPe3y/ibTaToB M3MepPeHWi, NONyYeHHbIX B ABYX nabopaTopusix
(X, na6 1 x 2 na6 )» NpoBepstoT cornacHo MOCT P NCO 5725-6. Bocnpon3BOAMMOCTb KOHTPO/IbHbIX aHa/IM30B,
a Takke BOCMPOM3BOAVMOCTb pe3y/bTaToB aHasm3a paboumx Npoob, BbINONHEHHbIX 3@ NEpPUo, B TeYeHne Ko-
TOPOro yCnoBuS NPOBeAEHUSA aHann3a CTabuibHbl U COOTBETCTBYIOT YC/IOBUAM MPOBEAEHUS KOHTPO/IbHbIX
aHanu3oB, NPU3HaIOT Y40BNETBOPUTE/bHON, ecnun

(X1 - ¥2) S 0,01 DX

roe  (X*, - X2) n YI — pesynbTaTbl aHa/M3a O4HO 1 TOI xe Npobbl, MOoNyYeHHbIe NPU pasHbiX YCI0BUAX UK
B pa3HbIx nabopaTopusx, 1 ux cpegHeapudmeTmyeckoe 3HauyeHne, COOTBETCTBEHHO;

D — 3HaueHne onepaTuBHOIO KOHTPO/ISi BOCMPOU3BOAMMOCTU (CM. Tabnuuy 3).

[ns NnpoBefeHNst KOHTPONS TOYHOCTH UCMONb3YIOT CTaHAapTHbIE 06pasLbl.
TOYHOCTb KOHTPOJIbHBIX N3MEPEHUii MPU3HAKOT YA0BMETBOPUTENLHON, ecun

(X1- Xar) 5 0.015Xal,

roe X*n Xar — pesynbTaT aHasmM3a CTaHZapTHOro obpasua 1M ero aTTecToBaHHOE 3HauvyeHue, CoOoT-
BETCTBEHHO.

KOHTpPO/Ib TOYHOCTU aHanN30B NPOBOAAT AN NPO6 KaXAOW napTuu, a Takke Npu CMEHO PeakTMBOB,
annapaTypsl, nocfe A4AUTeNbHOro nepepsisa B pabore.
PesynbTaTtbl KOHTPONS 3AHOCAT B CMELMaSIbHbIN XYPHaN KOHTPOSIS.

10 Tpeb6oBaHUs TeXHUKM 6e30MacHOCTU

10.1 Tpu BbINONIHEHUN aHANN30B HEO6XOAMMO cobnogaTb TPe6oBaHNA TEXHVKM 6e30nacHoCTM Npu pa-
60Te ¢ xumuyeckumu peaktnsamu no FOCT 12.1.007. Tpe6oBaHWA NoxapHoi 6e3onacHocTy no FOCT 12.1.018
1 anekTpobe3onacHoCTM npu paboTe ¢ anekTpoyctaHoBkamu no MOCT 12.1.019. a Takke TpeboBaHus, U3/10-
XEHHble B TEXHWYECKMX JOKYyMEHTax Ha aTOMHO-abCopOLMOHHBIV crnekTpohoTomMeTp.

10.2 TomelleHre, B KOTOPOM MPOBOAAT aHaniu3bl, AO/HKHO ObiTb 060PYA0BAHO MPUTOYHO-BLITSHKHOW
BeHTUNAUMeNn. PaboTbl HEO6X0AMMO NPOBOAUTL B BbITSXXHOM LUKady ¢ NpUMEHEeHNEM Pe3nMHOBbIX NepyaTok.

10
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