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MpeancnoBue

Lenu v npyHumunel ctaHaapTusaumm B Poccuinckon eaepaunm yctaHosneHsl deaepanbHbIM 3akOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHUYECKOM perynuposaHumn», a npasuna npuMeHeHUsa HauuoHanbHbIX
ctaHgapToB Poccuiickonh ®egepaunmm — FOCT P 1.0—2004 «CtaHgapTtusauusa B Poccuitckon ®enepaumn.
OCHOBHbIE MOMOXEHNA»

CBeaieHUA o cTaHaapTe

1 PASPABOTAH lNocyaapcTBeHHBIM Hay4HbIM ydpexaeHuem «Bcepoccuiickuin HayqHo-nuccnegosare-
NbCKUIA, KOHCTPYKTOPCKUIA 1 NPOEKTHO-TEXHOMOTNYECKNA MHCTUTYT opraHnyeckux yaobpenuit u Topdga» Poc-
CUICKOA aKageMuu  CerbCKOXO3AWCTBEHHbIX Hayk W [OCyJapCTBEHHbIM Hay4yHbIM  yupexaeHuem
«Bcepoccuiicknin HaydHo-1ccnegoBaTenbCknin UHCTUTYT arpoxuMmn M. A.H. MpsHuwHukosa» Poccuiickoi
aKazgeM1U CenbCKOX03NCTBEHHBIX HayK

2 BHECEH TexHu4eckum koMUTETOM Mo cTaHdapTusaummn TK 25 «KavecTBo Noys v rpyHTOB»

3 YTBEPXIEH W BBEAEH B JENCTBUVE lMpukasom deaepansHOro areHTCTBa Mo TEXHUYECKOMY
perynuposaHuio U MeTponorim ot 25 aexkabpa 2008 r. Ne 712-ct

4 BBEJEHBMNEPBbIE

UHbopMayusi 06 usmeHeHUsX K HacmosiueMy cmaHOapmy rnybrukyemcsi 8 exe200Ho u3dasaeMoM
UHGbOpMayUOHHOM yKa3zamerne «HauyuoHanbHbie cmaHOapmbi», @ MeKCm U3MEeHeHUU U ronpagok — 6 exxeme-
CAYHO U3dasaeMbix UHGDOpMaUUOHHBIX yKasamernsax «HauuoHanbHbeie cmaHOapmel». B cnydae nepecmompa
(3ameHbi) unu ommMmeHb! Hacmosileao cmaHOapma coomeemcmsyioujee ysedomieHue 6ydem onybrnukoeaHo
8 exxeMecsIyHo usdasaeMoM UHpopMayUoHHOM yKkazamerne «HauuoHarnsHeie cmaHdapmel». Coomeemcmaey-
rowas UHebopmayusi, yeedoMITeHUEe U meKecmbl pa3Melalomesi makxe 8 UHghopMauyuoHHoU cucmeme obezo
10/1b308aHUs — Ha oghuyuansHom calime PedepasibHO20 azeHmMemea ro MexXHUYECKOMY pe2yniuposaHuUio u
Mempornoauu e cemu UHmepHem

© CraHpgaptuHdgopm, 2009

HacTosuuii cTaHAapT He MOXeT BbITb NOMHOCTBIO MW YaCTUYHO BOCTPOU3BeAEH, TUPaXKUPOBaH U pac-
CMOTpeH B KayecTBe ocbuLmansHoro usaaHus 6es paspelueHus deaepansHOro areHTCTBa No TeXHUIEeCKoMy
PErynmMpoBaHuio U METPONOrn
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HAUUWOHANBHBLIA CTAHAAPT POCCUMUCKOWNW OSGEREPALUMU

YOOBPEHUA OPFAHUYECKUE

ATOMHO-a6COp6LMOHHBLIN MeTOA onpeneneHusi CoAepXaHUA TAXeNbIX MeTannoB

Organic fertilizers.
Atomic-absorption method for determination of heavy metals content

DaTtaBBegenna — 2010—01—01

1 O6nacTb NpUMeHeHus

HacTtosawunin ctaHgapT pacnpocTpaHaeTcs Ha Bce Buabl opraHnyeckux yaobpeHuin u Topga v yctaHasnu-
BaeT aToMHO-abcopOLMOHHBIN MeToa onpeaeneHns MaccoBO 4OV Meay, CBUHLLA, LIMHKA, HAKeNA, Xpoma 1
KaaMus.

2 HopmaTuBHbIe CCbISNKK

B HacTosWweM cTaHdapTe NCnonb3oBaHbl HOPMATUBHBIE CChINIKU Ha creaylolme cTaHaapThl:

FOCT P UCO 5725-6—2002 To4vHOCTb (MPaBWbHOCTb U MPELUM3NOHHOCTL) METOAOB U pPesynbTaToB
n3mepeHuii. Hactb 6. Mcnonb3oBaHne 3Ha4YeHNA TOYHOCTW Ha NpakTuke

FOCT P NICO/M3K 17025—2006 O6Lume TpeboBaHNA K KOMNETEHTHOCTU UCNbITaTeNbHLIX U KanMbpo-
BOUHbIX NabopaTopuin

FOCT12.1.007—76 CuctemacTtaHgapToBbesonacHocTy Tpyaa. BpeaHble Bewectea. Knaccudukaums
n obLwue TpeboBaHma GesonacHoCTK

FOCT 12.1.018—93 Cuctema ctaHgapToB 6esonacHocT Tpyaa. MoxapoB3pbisobe3onacHOCTb CTaTu-
Yyeckoro anekTpuyecTsa. ObLme TpeboBaHUs

FOCT 12.1.019—79 CucTtema cTaHgapToB 6esonacHocTy Tpyaa. AnektpobesonacHocTe. Oblume Tpe-
6oBaHNA U HOMEHKNaTypa BUAOB 3aLUMUThI

FOCT 61—75 Peaktusbl. Kucnora ykcycHas. TexHudeckue ycnosus

FOCT 450—77 KanbLuii XNOpUCTBIN TEXHUYECKUA. TeXHUYeckre ycroBus

FOCT 1770—74 (MCO 1042—83, NCO 4788—80) Mocyna mepHasi nabopaTopHaa CTeKsiHHAS.
LnnuHapel, MeH3ypku, konbel, npobupku. ObLume TexHu4eckne ycnosusa

FOCT 3118—77 PeaktuBbl. Kucnota conaHas. TexHuyeckue ycnosus

FOCT 3760—79 PeakTuBbl. AMMUak BogHbIA. TeXHU4eckue ycrnosus

FOCT 4055—78 PeakTuBbl. Hukenb (I1) a30THOKUCABIA 6-BOAHBIA. TeXHUYecK1e yCcroBus

FOCT 4165—78 Peaktusbl. Meab (1) cepHokucnas 5-soaHas. TexHuveckue ycnosusi

FOCT 4174—77 PeakTuBbl. LIuHK cepHOKUCALIN 7-BOAHBIA. TEXHUYECKUe YCIoBUS

FOCT 4204—77 PeakTtuBbl. Kucnota cepHas. TexHu4yeckue ycrnosus

FOCT 4212—76 PeakTusbl. MeToabl NPUroTOBAEHNA PAaCcTBOPOB Arsl KONIOPUMETPUYECKOro U Hedeno-
MeTpUYeckoro aHanusa

FOCT 4220—75 PeakTusbl. Kanuin AByXpOMOBOKUCTIbIA. TexHUYeckue ycrnosus

FOCT 4236—77 PeakTtusbl. CBuHel, (I1) asoTHOKUCABIA. TEXHUYECKME YCIIOBUA

FOCT 4456—75 PeakTusbl. Kagmuii cepHOKUCALIA. TeXHUuYeckue ycrioBusi

FOCT 4459—75 PeakTusbl. Kanuii xpoMOBOKUCALIN. TeXHUYeckue ycrioBusi

FOCT 4461—77 PeakTtusbl. Kucnota asotHas. TexHnyeckue ycrnosus

FOCT 5396—77 Topd. MeToabl oT60opa Npob

U3panune ochpnumnansHoe
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FOCT 5457—75 AueTtuneH pacTBOPEHHIN U ra3000pasHbl TEXHUYECKUA. TexHUuYeckue yernosus

FOCT 6709—72 Boaa auctunnupoBaHHasa. TexHu4eckue ycnosus

rOCT 9147—80 Mocyaa u o6opyaosaHune nabopartopHele hapdoposblie. TexHuyeckue ycnosus

FOCT 10929—76 PeakTtusbl. Bogopoaa nepokeua. TexHuyeckue ycnosus

FOCT 11120—75 Peaktusbl. Kagmua okcua. TexHuyeckue ycnosus

FOCT 12026—76 Bymara counbTpoBanbHas nabopaTtopHasi. TexHU4ecKue ycrnosust

FOCT 14919—83 3neKTponnuTbl, 3NeKTPONUTKA 1 XapoUuHble 3anekTpoLukadbl 6biToBbie. Obuwue Tex-
HUYecKne ycnosus

FOCT 17644—83 Topd. MeToabl oT60pa Npob 13 3anexu U 0bpaboTku ux Anst nabopaTopHbIX UCMbITa-
HUIA

FOCT 22861—93 CBuHeL, BbICOKOW YNCTOTBI. TEXHUYECKUe YCnosna

FOCT 24104—2001 Bechl nabopatopHble. O6Lme TexHu4eckue TpeboBaHust

FOCT 25336—82 lMocyaa 1 06opyaoBaHue nabopatopHble CTeKNAHHbIE. TUMbl, OCHOBHLIE NapameTpbl
1 pasmepsbl

FOCT 26712—94 Yao6peHus opraHudeckue. O6wmne TpeboBaHna K MeTogam aHanusa

FOCT 26713—85 YnobpeHus opraHnyeckue. Metoq onpeaeneHns Bnarm U Cyxoro ocrartka

FOCT 29169—91 (MCO 648—77) Mocyna nabopaTtopHasa cTeknaHHas. [uneTka ¢ 0fHON OTMETKON

FOCT 29228—91 (MCO 835-2—81) lNocyaa nabopaTopHasa cTeknaHHas. MNuneTkn rpagyupoBaHHbIe.
YacTb 2. lMuneTtku rpagynpoBaHHble 6e3 ycTaHOBNEHHOMO BpeMeHU OXnaaHua

FOCT 29252—91 (UCO 385-2—84) TMocyna nabopatopHasa cteknsaHHas. bropeTku. YacTb 2. BropeTtku
6e3 yCTaHOBNEHHOTO BPEMEHW OXM1AaHNA

Mpunmeyanune—lpnNonb3oBaHNK HACTOALWMUM CTaHAAPTOM LenecoobpasHo NPOBepUTb AEUCTBUE CCbIMNOY-
HbIX CTaHOAPTOB B MHOPMaUMOHHOW cuctemMe 0OLero nonb3oBaHus — Ha odmumansHom cante PegepanbHOro
areHTCTBa No TEXHWYECKOMY PerynvpoBaHuio 1 MeTPONorum B cetm MIHTepHeT nnm no exerogHo nagasaemomy nHdopma-
LMOHHOMY yKa3aTento « HaumoHanbHble CTaHgapTbl», KOTOPbIM ONyBrMKOBaH MO COCTOSIHMIO HA 1 SHBapPs! TEKYLLEro roaa, n
Mo COOTBETCTBYIOWMM €XEMECAYHO U3aaBaeMbiM MHPOPMALMOHHBIM yKa3aTensim, onybrMKOBaHHbLIM B TEKYLLEM roay.
Ecnu ccbinoYHbli cTaHaapT 3aMEHEH (M3MEHEH), TO NPU NOMb30BaHWM HACTOSALMM CTaHAAPTOM cnedyeT PyKOBOACTBO-
BaTbCS 3aMEHSOWUM (M3MEHEHHbIM) CTaHAapToM. Ecnu ccbinoyHbin cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONoXeHue, B
KOTOPOM AaHa CCblfnKa Ha Hero, NpuMeHAEeTCA B HaCTu, He 3anaFVIBaPOLLI,el7I 3Ty CCbIJ'IKy.

3 CywHocTb MeTOAA

MeTog ocHOBaH Ha MUHepanunsaumm npoaykra cnocobom CyXOro o3oneHuna n onpeaeneHnn KoHUeHTpa-
Lnn aneMeHTa B pacTBope MUHepannMsata MeToaom nnamMeHHON aTOMHOW aGcop6L|,|/||/|.

4 Nunana3oHbl U3MEPEHNI MacCOBOW AONMWN MeTarnmna U 3Ha4yeHUs XapakTepucTmk
NorpeLwHOCTU U3MEPEHUN

[nanasoHbl U3MepeHnin MacCoBOW A0MM MeTanna, 3Ha4eHUs! U XapakTepncTKkM NorpeLlHoCT nsmMepe-
HWIA Npy AoBepuUTENbHON BeposaTHOCTM P = 0,95 npuBeaeHsbl B Tabnuue 1.

Ta6bnwuua 1
M [nanasoH naMepeHus MaccoBol 4onu paHMua OTHOCUTENBHOI NOrPELLHOCTH
leTann -1

metanna, MiH"" (mr/kr) +3, %

Meab Ot 0,1 go 10,0 Bkniom. 23
» 10,0 » 200,0 21

LnHk Ot 1,0 go 200,0 BkntouY. 21

CBUHeL, HVKerb, XpOM Ot 0,1 go 10,0 BKntou. 35

Kagmui Ot 0,1 go 10,0 BKkntou. 35
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5 CpencrtBa namepeHun, BcnomorarenbHoe o6opyaoBaHue, peakTUBbI,
MaTtepuansbl

5.1 OnsanoaroToBku Npod K aHanusy u x MUHepanusaumMm npuMeHsItoT:

- HOXXHULbI, HOX;

- Becbl NabopaTopHble BLICOKOrO M CpedHero KNnaccoB C TOYMHOCTbH B3BelmBaHusa +0,0002 r no
rOCT 24104,

- neyb MydenbHyto, obecneunsatoLyto nogaepxarue Temnepatypbl oT 0 °C 4o 550 °C ¢ norpeLlHoCcTbH
+25°C;

- Turnu cbapcopoBble BMecTUMocTbo 30 v 50 cmd no FOCT 9147;

- Wmnusl Ans Turnei MmydensHoble;

- NIIUTKY SNEKTPUYECKYHO C 3aKpbITOM CnMpanbio U perynsatopom Harpesa no FOCT 14919;

- 6aHi0 BOAsHY1O;

- CTeKnayvacoBble AnamMeTpoM 5 cMm;

- Manoyku cTeknsHHble nabopaTopHble AnvMHoM 20 — 25 cm no FOCT 25336;

- bymary punbTpoBansHyto nabopatopHyto no FOCT 12026;

- BOPOHKU CTeKNsHHbIe NabopaTopHble AnameTpom 36 unm 56 mm no FTOCT 25336;

- BropeTKN ¢ KpaHOM 2-To Knacca TOYHOCTU BMecTUMocTbio 50 cm3 no FTOCT 29252;

- apeoMeTpbl;

- kucnotTy consiHyto no FOCT 3118, x. 4., 4. 4. a., pasbaBneHHyl AUCTUNNUPOBaHHON Boaol 1:1 no
obbemy;

- Bogopogaa nepokecug 30 %-Helit pacteop no FTOCT 10929, x. 4., Y. 4. a., pasbaBneHHbli AUCTUNNUPOBaH-
Hoi Bogon 1:9 no o6bemy;

- kucnoty asoTHyto no NOCT 4461, x. 4., 4. 4. a., pasbaBneHHyo AUCTUNNMPoBaHHoK Bogon 1:1 no
obbemy;

- Bogy anctunnuposaHHyto no FOCT 6709;

- beHondpTanenH.

5.2 [ns onpegeneHns cogepxaHusi MeTannoBs B pacTBOPE 3051bl IPUMEHSIIOT:

- Becbl NabopaTopHble BbICOKOrO Kracca ¢ TOUHOCTbo B3BelumBaHus = 0,0002 r no FOCT 24104;

- aToMHO-abcopbLMOHHEI cnekTpodoToMeTp Tuna C-115, AA8-3 unu apyrmx aHanoru4HbIX TUMNOB Co
crekTpanbHbiM AnanasocHom 190 — 800 Hm;

- flamnbl ¢ NONbIM KaToAOM ANA onpefeneHnus cogepkaHnst Mean, CBUHLA, LUMHKa, KaaMus, HUKeNsa n
Xpoma;

- KOMMpeccop AnadparmeHHbli BO3AyLWHbIA MeM6paHHbIA NPOU3BOAUTENBHOCTLI0 He MeHee 20 cM3/MUH
npv gasnexun He MeHee 300 kMa;

- KOnGbl MEPHBIE 2-TO Kracca TOHHOCTU BMecTUMocTbio 50, 100 1 1000 cm® no FOCT 1770;

- TUrAu, Yawku cpapcopossle no MOCT 9147;

- BropeTKn 2-To Knacca TOYHOCTU BMecTMmocTbio 10, 25 1 50 cm® no FOCT 29252;

- MUNEeTKU 2-ro Knacca TOYHOCTU BMeCTUMOCTbIo 5 1 10 cm3 no TOCT 29228;

- NUNeTKM c ogHon oTmeTkor no FOCT 29169;

- po3aTopbl BMecTUMOCTbio 10 1 50 cM3 ¢ norpellHoCTbIo A03UpoBaHus He Gonee 2 %, yCToiumnBble K
OENCTBUIO arpeCcCUBHbIX XXNOKOCTEN;

- cTakaHbl XMMuyeckme BMecTUMocTbio 150 cm3 no FTOCT 25336;

- aleTuneH pacteopeHHbIN TexHudeckui no FOCT 5457,

- kucnoty azoTHyto no FOCT 4461, x.4.,4.4. a;

- kncnoty cepHyto no FOCT 4204, X. 4.,4. 4. a;

- KNenoTy ykeycHyto neasiHyo no FOCT 61;

- kanu xpomosokucnbli no FOCT 4459;

- Kanum geyxpomosokuchelin no FOCT 4220;

- KanbLuin XNopucTbln TexHudecknin no FTOCT 450;

- kucnoty consaHyto no FOCT 3118, X.4.,4.4. a;

- Meab cepHokucnyto 5-sogHyto no FOCT 4165, x.4.,4. 4. a;

- LMHK cepHOoKMCnbln 7-BoaHbl no FTOCT 4174, x.4.,4. 4. a;

- kagmusi okenano FOCT 11120, oc. 4., X. 4;

- KaaAMUIA cepHOoKMCnbIA 8-BoaHbI No FTOCT 4456, xX.4.,4. 4. a;

- cBUHeL a3oTHokucnblnno FOCT 4236, 4. 4. a;

- CBUHeL, MeTannnyecknin Bbicokon Ynctotel no FOCT 22861;
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- HUKEIb a30THOKUCTILIN 6-BoaHbIN No TOCT 4055, 4.4.a;

- Kanui xpomosokucnbini no FNOCT 4459, 4.4.3;

- peakTUBbI AN NPUroToBNEHUA PacTBOPOB OIS KONOPUMETPUYECKOTO N Hehe NToMeTpUUECKOro aHannaa
noFOCT 4212;

- ammuak BogHbi no FTOCT 3760;

- Bogy auctunnuposaHHyto no FOCT 6709;

- bymary counsTpoBansHyto no FOCT 12026.

[onyckaeTca npumeHeHne Apyrux cpeacTs nsMepeHuii, 06opynoBaHusl, peakTMBOB U MaTepuanos C Tex-
HUYECKUMU U METPOSOTMYECKUMWN XapaKTePUCTUKaMM He XYKe YKa3aHHbIX.

6 lNoaroToBKa K NpoBefeHNI0 UCNbITAHUNA

6.1 OT60p Npo6

6.1.1 OT6op nNpob Topda, canponena u opraHnyecknx yaobpenuin ocyuwectenawot no FOCT 5396,
FOCT 17644,TOCT 26712.

6.1.2 lpu oueHKe cofiepXXaHWUA TSXKENbIX MEeTarmoB B 3efieHOM Macce cuaepatoB nNpobbl oTbupatoT
nepepq ee ckallMsaHUeM, 3anaLlukon.

Mpobbl TpaBbl OTOMpPaOT HeNoCpeaACTBEHHO Neped BbiNacoM XMUBOTHBIX UMK CKalMBaHUEM, B CYXYHo
noroay, Nocre pockl N1 Ao 3akarta conHua.

Ha BbiGpaHHom aAns oT6opa npo6 yvacTke BbiaensioT8 — 10 ydeTHbIX NRowwaack nnowaaso 1 M2, pacrno-
narasi UX no AvaroHanu ydactka. Ecnu seneHas macca yxe ckolleHa, y4eTHble MoLwaaky BelAENsItoT Ha MPoKo-
cax, Taicke no AgnaroHanu nonsi.

TpaBocToi cKaluMBaloT (Cpe3aroT) OCTPLIM HOXOM, HOXKHULLAMU UNN cepnom (He 3acopsist MOYBOW) Ha
BbICOTE 3 — 5 CM BhbILLE MOBEPXHOCTU MOYBbLI. ToueYHble Npobbl ¢ KaXKAoWn y4eTHON NnoLaakM oToupatoT Bpy4-
Hyto He MeHee aiecaTu. OT 3ereHon Maccehl, A0CTaBNEHHOW Ha Nofe ANA HeNocpe ACTBEHHOTO 3anaxmMBaHust Unu
Ana MpUroToBNeHUst KOMNOCToB, NPoGbl 6epyT BpyyHylo He MeHee YeM u3 10 pasHbiX MecT MopuuaAMK
400 — 500 r. 3eneHylo Maccy, NoNy4YeHHYIo CO BCeX YYeTHbIX NNOoLWaaokK, paccTunawT Ha Bpe3eHT nnm nonna-
TUNEHOBYHO MMIEHKY 1 TLaTeNbHO NepeMeLunBatoT, nony4vas 06beanHeHHyo npoby. N3 06beanHeHHoM Npobbl
3ereHon Macchl CocTaBNAT cpeaHtolo npoby ans aHanusa. [ns atoro us 10 pasHbix MecT 06beANHEHHOU Npo-
6bl 6epyT Tpay nopuusimm no 150 — 200 r. Macca cpeHei Npobbl fokHa ObITb He MeHee 1,5— 2,0 kr. Mono-
BUHY cpeadHel Npobbl MCMoNb3yT ANns onpeAeneHus 6oTaHMYecKoro coctaBsa, BTOPYHO MOMOBUHY cpeaHen
npobbl — Anst aHanunsa. CpeaHtoto Npoby NoMeLlatoT B NakeT U3 NOMN3TUNEHOBOM NAEHKN Unu kpad T-bymaru,
BKMaAblBaloT Tyada 3TUKETKY M cpasy Xe HanpaBnsoT B nabopatopuio Ha aHanms.

6.1.3 OT60p TOYEeUHbIX NPO6 COMOMBI, UCMONb3YEMON B kauecTBe yaobpeHus, ocyLLUecTBASIOT yepes
30 gHeit nocne y6opku ypoxkas. OT6op npob conomel, ocTaBneHHon Bpazbpoc Ha none, NpoBoguTcs nNo Npob-
HbIM NSioLWwagKkam, kak onncaHo Bellle Ans cuaepaTtos. B gaHHoM criyyae conoma crpebaetcs c onpegeneHHon
nnowaakn 1 B3geLLMBaeTCcs.

OT60p TOUEUHbIX MPO6 13 NapTWiA COMOMBI, XpaHsaLLeNca B ckupAax, MPOBOAUTCS C NMOMOLLbIO Npo6ooT-
BGOPHMKA UMW BPYYHYO MO NEPUMETPY CKUPAbI Ha paBHbIX PACCTOSIHUSAX APYT OT Apyra Ha Bbicote 1,0 — 1,5MoT
MOBEPXHOCTW 3eMIN CO BCEX CTOPOH C rNybuHbl He MeHee 0,5 M.

Macca To4veuHol npobel gomkHa coctaenate oT 0,1 go 0,5 kr B 3aBUCMMOCTU OT UnUcria oTbupaembIx
TOYEYHbIX NPo6.

M3abATbIe n3 WiTabens THOKU MPeccoBaHHOM CONOMbI 0CBODOXAAIOT OT NPOBONOKM UK narata. N3 kax-
JOoro Tioka oTéupatoT No oAHOMY MacTy B criedytoleid nocneoBaTenNbHOCTU: U3 NepBoro Toka oTéupatoT
nnacT ¢ Kpasi, U3 BTOPOro THoKa — PsiioM C KpaHUM, U3 TpeTbero — CreayownnmuT. 4.

M3 ToveuHbIX Npob cocTaBnsioT 06beauHeHHyo Npoby.

Macca 06begmHeHHOoN Npo6bl AoIKHA BbITh HE MeHee 2 kr. [N 3Toro ToueyHble Npobbl CONOMbI CKITaabl-
BalOT TOHKUM crioem (3 — 4 cm) Ha BpeseHTe UNn NIeHKe 1 OCTOPOXKHO NepeMeLLnBaloT, He JonyCcKas TOMKU
pacTeHuin, 06pasoBaHns TPYXN.

M3 06beanHeHHoM Npobkl conomel BeIAENSAOT cpeaHtoto npoby. [ins atoro He MeHee YeM 13 10-Tv pasHbIX
MECT Mo BCEW NnoLaan 1 TonwunHe cnos oTéuparoT nyykm maccoi 100 — 120 r takum o6pa3om, 4Tobbl ocbinas-
LUMeCcs YacTu pacTeHni Takke 6binn BKIHOYeHb! B Npoby. BelgeneHHyto cpegHioto npoby Maccoi He MeHee 1 kr
yNnaKkoBbIBaloT B MMOTHYI0 ByMary, 6yMaXKHbIA NakeT Uy nakeT U3 NofTMMepHOM NNeHKM.

Ha nakeT HakneuBaloT aTUKETKY C yKaszaHMeM agpeca X03ANCcTBa, oTAeNeHus, hepMbl, Buaa COMOMBbI,
KyNbTYpbl M BpeMeHn oT6opa npobkl.

4
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6.2 NoarotoBka Npo6

6.2.1 BbicywumBaHue npo6

dapdoposble Yalwwk4 (anametpom 12 — 13 cm) unu kioBeThl U3 kpadT-6ymaru (20 x 25 x 4 cm), npeaBa-
pUTENbHO NPOHYMEPOBaHHLIE, B3BELUUBAIOT.

Bo B3BelLeHHy0 Tapy NoMeLLaoT uccnegyemyio npody, BblaeneHHyo MeTOA0M KBapToBaHus n3 o6beau-
HeHHoW Npobbl. B3aBelunBaHue Tapbl, Npobbl, a Takke Tapbl C BbICYLLIEHHON MPOBOA NPoBOAAT NPy Macce HaBec-
KW MCnbiTyemol Npobbl: He 6onee 10 r — Ha Becax BbICOKOrO Kracca TOYHOCTU C MOrpeLHoCTLio He Bonee
0,001, 6onee 10 r — Ha Becax cpeAHero kKnacca TOYHOCTU € MOrpeLuHocTbio He 6bonee 0,01 T.

Cyuiky npoBogsaT npu TemnepaType 60 °C — 65 °C go noctosiHHoM Macchl. lNepen kaxabiM NOBTOPHLIM
B3BelLUMBaHWEM Tapy ¢ npobon oxnaxaaT Ha nabopaTopHOM cTone B TevyeHue 2 — 3 MUH. NoBTOpPHBbIE BbICY-
LUMBaHUSA NpoBoAAT B TedeHue 14. Ecnu pasHuua B pesynbTarax B3BelunBaHui He npesbiwaeT 0,5 % macchbl
npo6bl, CYLLIKY NpekpallaoT. HaBecky cuntaoT NocToaHHOW. BeicylweHHyto npoby ocTtaBnsioT Ha nabopartop-
HOM cTofe Ha 24 4 Ans AoBeAeHUA ee A0 BO3AYLHO-CYXOro cocTosiHuA. BosayluHo-cyxyto npoby cceinaioT B
6aHKy C KpPbILLIKOW M UCMOSb3YIOT B ganbHeWeM Ans 03051eHUS.

6.2.2 MuHepanusauua npo6

Turnu npeaBapuTenbHO TWAaTENBHO MOKT XPOMOBOM CMEChI0 (CMeCh IBYXPOMOBOKUCIIOrO Karnusi U KOH-
LEHTPMPOBAHHOW CEPHOWN KUCMOThI) B pacTBOpe MOWLLEro cpeAcTBa, 3aTeM MpoMbIBaloT BOAONPOBOAHOMN
BOZIOM U OMOIacKMBaloT AUCTUNNNPOBAHHON.

Turnu npokanuealoT B Ne4n Npu temnepaTtype (525 + 25) °C B TeveHune 2 4, oxnaxaaloT B 3KCUKaTope u
B3BELUMBAIOT Ha Becax BbICOKOro Knacca ToMHOCTU. [loBeiIeHHbIN A0 NOCTOSIHHOW Macchl TUrerb XpaHsT B 3KCU-
KaTope Haj XITIOpPUCTbIM Kanbuuem.

B dhapdopoBbie TN NOMeLaloT BbiCyLUEHHbIE 40 BO3AYLLIHO-CYXOro COCTOSIHUS HaBECKU OpraHNYecko-
ro yaobpeHus n Topca maccoin 10 — 20 r. Mpun oagHOBpeMeHHOM aHanuse U3 04HON HaBECKN HECKOMbKUX 311e-
MeHTOB BepeTcs MakcumarsHas npoba ns ykasaHHoW HaBeckn npobbl Maccoin 10 r. MNpoby 6e3 ynnoTHeHus
yKnaablBatoT B TUrenb, YTobbl B ee HKHMe crnown noctynan Bo3ayX. Mpoboii 3anonHsieTcst He 6onee NONoBUHbLI
Turns. Turens ¢ Nnpoboli B3BeLUMBAOT Ha Becax BbICOKOrO Knacca TOYHOCTU, MOMELLAIoT ero B XONOAHYI0 Nevb
ans obyrnueanHus npobbl U NoBLILAKT TemnepaTtypy Ao 200 °C — 250 °C (go nosisneHus geima). MNMpu atom
ABepua MydensHON neun MoxeT BbITb OTKpbITA.

Mocne npekpalleHns BelAENEHUS AbiMa TemnepaTypy neun 4osogasT go (525 + 25) °C n seayT npokanu-
BaHue B TeveHue 3 — 54. OTCyTCTBME YaCTUYEK YIS yKasbiBaeT Ha NofHoe 03oneHne MaTtepuana. O6yrnuea-
HMEe HaBEeCKN MOXHO NPOBOAMUTb Ha SMEKTPONNNTKe, He AoMyckas BocnnameHeHus U Bbibpocos npobbl. Mpu
HanMuMM yriumcTbIX YacTUYEK TUrenb C 30510/ OXNaxaatoT Ha BO3ayXe, 3051y cMavMBaoT ANCTUNNUPOBaHHON
BOAON, NPUNMUBALOT KannIAMU 2 cM3 KOHLIEHTPUPOBaHHYIO Nepekucs Bogopoda unu 2 cM? pasbasneHHyH asoT-
Hyto KucnoTy (1:1) 4O3aTOPOM MM NUMETKOW C PE3MHOBON rpyLUen, TWaTesbHO NepemMellmBas CTEeKsHHON
nanouvkon. Yactuupl, NpUcTaBLUME K NanoYvke, CMbIBaOT B TUrenb AUCTUNNMPOBaHHON BoAoK. Boay Beinapusa-
0T M BbICYLUMBAIOT 3051y Ha anekTponnuTke. Turens noMellaoT B NeYb U NpoKanuveaoT npu Temnepartype
(525 + 25) °C, oxnaxgatT B 3KcukaTope 1 B3BeluMBaloT. [lanee Turenb C 30101 MpoKanusaloT B TeYeHue
30 mMuHnpuTemMnepatype (525 + 25) °C, oxnaxaatoT B 9KCcuKaTope U B3BeLIMBatoT. [pokanusaHune 1 B3seLlnBa-
HVe MOBTOPSAIOT A0 AOCTMKEHUSA NOCTOSAHHOW Macchl TUMSA ¢ 30510M. PazHoCTb pesynbTaToB ABYX Nocnegosa-
TenbHbIX B3BeLUMBaHWNA He aomkHa npesbiwaTh 0,001 r. O3oneHne NpoBoAUTCA, KaK NpaBuno, HeoanHakosoe
KONM4YecTBO BpeMeHu 4ns npob pasHbix BuAoB. Bpems o3oneHus npob pasHbiX BUAOB — pasnundHo. Mpu npa-
BUIIbHOM O30MEHUM NoNyYeHHas 3ona umeeT 6enblid, KpeMOBbIN UM PO30BbINA LBeT 6e3 06yrneHHbIX YacTuL.

6.2.3 KucnoTHas aKcTpaKkLuaA TSHKENbIX MeTanoB U3 30-bl

OnpegeneHne cogepkaHus TsbKkenbIX MeTarnoB NpoBOAAT B BbITSDKKE MOCHe MUHepanusaumm aHanusu-
pyemoro BeLlecTsa.

OxnaxgeHHyto 1 goBefeHHyo 40 NOCTOSIHHOM Macchl 3071y CMaqnBar0T HECKONbKUMI Kanmsimmn guctunn-
NMPOBaHHOM BoAbl 1 A06aBNs0T 5 cm3 pasbaBneHHON B COOTHOLIEHWN 1:1 CONAHOM KMCNOThI. TUrens CTaBsaT Ha
3MNeKTPUYECKYHO NINTKY U YNapuBatoT KUCMOTY A0 BNaXHbIX corleit, He Aonyckas pasbpbi3rMBaHns U npoKkavsa-
HUs1 ocaaka. s 6ropeTku Unu AosaTtopoM AonmBatoT B Turens 10 — 15 cm® pasbasneHHol B COOTHOLLEHNA 1:1
a30THOW KUCMOThI, HAaKpbIBAIOT TUreNb YacoBbIM CTEKTOM U HarpeBatoT Ha 3NEKTPONUTKE A0 KUMEHUs, He
gonyckas pasbpbl3rnsaHus ocagka.

Mocne oxnaxaeHns TUrns NPOBOAAT OTAENEHWe pacTBOpa 30/1bl OT HEPaCTBOPEHHOro ocagka. Ans atoro
coaepXumoe TUrns pUNbTPYIOT B MEpHYH konby BMmecTumocTbio 50 cM® yepes dunbTp «6enas neHtar.
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®unbTp NpeaBapuTEnbHO TWAaTebHO NPOoMbIBatOT pa3baBneHHOW asoTHOM kucnoToi (1:9). Turenb Heckonbko
pa3s ornonackMBatoT ropsideil AUCTUNNMPOBaHHOW BOAOW U CrMBaloT B BOPOHKY. O6beM pacTBopa B kosbe 4oBoO-
AT ANCTUNIIMPOBaHHOM BOAOK A0 MeTKM B 50 cm3.

Mpoby ans aHanusa 6epyT, He Hapywasn (He B3My4uBas) ocagok. Heobxoaumo oaHOBpEMEHHO NPOBO-
AWNTb KOHTPOIBHBIN ONBIT, BKIOYas BCe CTagun aHanusa (Kpome B3sTUs HAaBECKU UCbITYEeMON NPo6bl).

6.2.4 NoaBuxHble HopMbI TAXKENbIX METaNNoOB

MoaBwkHbIE hopMbI TSKENbIX METANSOB ONpeaensioT B aLeTaTHO-aMMOHWiHOM 6ycdepHoM pacTBope ¢
pH 4,8. BosayLwHo-cyxyto Npoby Maccoi 10 r noMelLatoT B KOHUYECKYIO KOJBy BMecTUMocTbio 100 — 200 cm3,
npunueatoT 50 cm® alleTaTHO-aMMoHMIAHOTO 6ydhepa. CycneHsuio B3GanTLIBaloT B TedeHWe 14 unu HacTausa-
10T 24 4. BbITsKKM hUnbTpyIoT Yepes cyxoi cknaayatbii unbTp «benas neHTar, No BO3MOXHOCTU HE NepeHo-
cs nNpoby Ha punbTp. K ocTaBueiics B konbe npobe aobaensioT ewe 50 cm aueTaTHO-aMMOHUIHOTO Bydepa,
3aTeM 3KCTparnpoBaHWe NOBTOPSIOT.

MoBTopHOE (hunbTpoBaHNE NPOBOAAT B TY e Konby, nepeHocst Ha hUnbTp MakcUMarnbHyo Maccy Npoobbi.

B xugknx opraHuyeckux yaobpeHusax Tskenble MeTannbl onpeaensiiot nocne (punbTpoBaHUA Yepes
NAOTHbIA 6e330MbHbIA BUNLTP. HYacTuubl, ocTaBMecs Ha hunbTpe, BEICYLLUMBAKOT 40 BO3AYLWHO-CYXOro COCTO-
AAHWA, @ 3aTeM aHanNM3nPYIoT Kak TPaaMUMOHHbIE TBepAble BUabl OpraHU4ecknx yaobpeHui.

OpaHoBpeMeHHO NPOBOASAT KOHTPOMBHLIN aHaNU3, BKIOUYasi BCe ero ctagun, KpoMe B3aTUSA Npob opraHu-
yeckoro yaobperus. B nonyyeHHoM unbTpaTe aneMeHTbl onpeaensanT aToMHO-abcopBUMOHHBIM METOA0M B
nnameHu aueTnneH-so3ayx.

6.3 lMpurotoBneHue pacTBOPOB

MpuroToBneHne pacTBOPOB HEO6XOANMO NPOBOAUTH B BLITSXKHOM wWkady ¢ cobnogeHnem tpebosaHuni
TexHuKkn 6esonacHocTnno FOCT 4212. MapaHTUIAHBIA CPOK XPaHEHUA NPUroTOBMEHHbIX pacTBOpoB 1 rod, ecnu
He ykasaHo gpyroe.

6.3.1 MpuroToBnexne pacTBopa a30THOM KUCNOThI kKOHUeHTpauunen C (HNO,) = 1,0 monk/am?

M3 MepHoro uunuHapa, BMectumocTbio 100 cm3, 63,0 M3 KOHUEHTPUPOBAHHON a30THOW KUCNOTLI NPUNU-
BatoT kK 300 cM® gucTUNNMPoBaHHOW Boabl B MepHoi konbe BMecTumocTbio 1000 cm3. PacTeBop oxnaxaatoT u
AoBoasAT o6bem Ao meTku B 1000 cm3 AMCTUNNMPOBaHHOW BOAOK, NepeMellnBaloT.

6.3.2 MpuroToBneHue pacTBopa a3oTHOW KUCNOTbLI MacCOBOM KOHLUEeHTpauuu 500 r/igm3

W3 MepHoro uMnuHapa, BMectTumocTbio 500 cm3, 352 cM3 KOHLIEHTPUPOBaHHO a30THOM KUCNOThI PAcTBO-
paT B 500 cM3 aMCTUNNMPOBaHHOK Boabl B MepHoOI konbe BMecTuMocTbio 1000 cM3. PacTBop oxnaxagatoT,
[0oBOAAT ero o6bemM o MeTku B 1000 cM3 ANCTUNNNMPOBAHHON BOAOK 1 NEepeMelLnBaloT.

6.3.3 lMNpuroToBneHue pacTBopa CEpPHON KUCNOTbI ¢ MOMAPHON KOHUeHTpauuen (1/2 H,S0,) —
0,001 monb/am3

W3 MmepHoro uMnuHapa, BMectumocTblo 10 cm3, 5,6 cM3 KOHLLEHTPUPOBaHHOW CePHOI KUCOTLI NpUIMBa-
0T kK 500 cM® AMCTUNNMPOBaHHO Boabl B MepHOU konbe BmectumocTbio 1000 cM3, 3aTem 06bem pacTBopa
aosoaAt oo metku B 1000 cm® guctunnuposaHHoit Boaol. MonydeHHbli pacTeop pasbasnsioT 8 100 pas auc-
TUNNUPOBaHHOW BOAOM B COOTHoLWeHUN 1:99 n nepemeLunsaloT.

6.3.4 MpurotoBneHue 1 %-Horo pacTBopa CONSAHON KUCNOTbI

MepHbLIM LIMNMHAPOM OTMEPSAIOT 22,6 CM3 KOHLLEHTPUPOBaHHOM CoNnAHOM kucnoThl (d = 1,19) nBNUBaIOT B
MepHyHo konby BMecTUMocTbto 1000 cm3, npeaBapuTensHO NomecTus Tyaa 500 cM3 AUCTUNNMPOBAHHON BOAI,
[osoaaT Ao Metku B 1000 cm3 Toit e BoaoN.

6.3.5 MpuroTtoBneHue aLeTaTHO-aMMOHUitHoro 6ycepHoro pacTtBopac pH 4,8

Lna npurotoBneHua 1 am3 aueTaTHo-aMMOHUIAHOTO BydrepHoro pacteopa 6epyT 108 cm3 98 %-HoiA
ykcycHol kucnoTbl no FOCT 61 u 75 cm3 25 %-Horo pacTeopa aMmmuaka no FOCT 3760, nuamepsitoT NIIOTHOCTb
YKCYCHOW KACIOThbl M aMMUaKa apeoMeTPoM 1 Mo Tabnuuam cnpaBoYHUKOB HAXOAAT X MaccoBble 0NN B BECO-
BbIX MpoueHTax. Ecnu HageHHble 3Ha4YeHUA MaccoBbIX AoMeil OTNnYalTcs OT BhbilleyKasaHHbIX, 06 beMbl
peakTUMBOB, HeobxoanMbIe ANs NpUroToeneHns 6ydepHbix pacTBopoB V,,, BLIMUCISIOT No bopMyre

Vo = Vi(er dh)l(cz db), O]

rae V, — HeobxoauMblii 06beM peakTusa, cm3;
¢, — Heobxoanmas Maccosas ioNA Belwectsa, %;
¢, — HalaeHHas MaccoBas Jons BewecTsa, %;
d, — NMNoTHOCTbL 3ajaHHO MacCOBOW 40NN BellleCTEa, r/cm3;
d, — MNOTHOCTb, COOTBETCTBYIOLAA HAMAEHHOW MacCOBO 0NN BeLLLeCTBa, r/cm3.
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Mony4yeHHble 06BEeMbI YKCYCHOM KUCTIOTHI U amMuaka npunusatoT k 500 — 600 cm3 gucTunnpoBaHHo
BOAbl M 40BOAAT A0 MeTkn B 1000 cm3. pH pacTeopa nposepsaioT NoTeHUMoMeTpoM. PacTBop xpaHaT He 6onee
1 Mec B NNOTHO 3aKPbITbIX 3aTEMHEHHBIX CTEKISAHHBLIX cocyAax.

6.3.6 MpurotoBneHue pacTBOPOB C MacCOBOM KOHLeHTpauuen MeTtannos 1 mr/cm? (pacTeop A)

6.3.6.1 MpuroToBneHne pacTBOPOB MeIM MacCoBOW KOHLIEHTpauumn 1 mr/cm3

3,798 r 3-BoaHOM a30THOKUCNON Meau pacTBopsaioT B 250 cM3 gucTunnMpoBaHHOR BoAbl B MepHOM konbe
BMecTMMOCTblo 1000 cm,® poBoaAaT o6bem pacTBopa B konGe A0 METKM PacTBOPOM a30THOW KUCHOTHI
[(HNO,) = 1 Mmonb/am3] u nepemelLnBaIoT.

3,929 r 5-B0HOW CEPHOKUCTION Mean pacTBOPSIIOT B AUCTUNNMPOBaHHOW BoAE B MEpHOW konbe BMecTu-
mocTbio 1000 cM3. B konBy Ao6asnsioT 1 cM3 KOHLIEHTPUPOBAaHHOM CepPHON KUCTOTHI, 3aTeM 06 beM pacTeopa
aoBoaaT Ao MeTku B 1000 cm3 AUCTUNNMpoBaHHOW BO/ION U NepemelLLnBatoT.

6.3.6.2 MpuroToBneHne pactTBopa LMHKa MacCcoBOM KOHLIeHTpauuK 1 Mr/cm3

4,398 r 7-BOAHOrO CEPHOKWCIONC LIMHKa pacTBOpsIloT B pacTBope cepHol kucnotwl [(1/2H,S0,) =
= 0,001 monb/am3] B MepHoii konbe BMecTumocTbio 1000 cm,3 noBoaar o6bem pacteopa Ao Metku B 1000 cm3
3TWM )Xe pacTBOPOM CEPHOM KUCINOThI 1 NepeMeLLMBaloT.

6.3.6.3 [MpurotosneHne pacTBOPOB CBMHLIA MACCOBOW KOHLeHTpaLuun 1 mricm3

1,000 r MeTannuM4eckoro cBMHLa pacTeopsaoT B 50 cm® pacTBopa asoTHOM KUCTOTLI MOMSAAPHOM KOHLIEHT-
pauum [(HNO;) = 1,0 monk/am3] B MepHoii konbe BMecTuMocTbio 1000 cm3, foBoasT 06beM pacTBopa B konbe
Ao meTkv B 1000 cm® guUCTUNNMpPOBaHHOM BOAOH M NepemMelLnBalioT.

1,464 r a30THOKMCIOTO CBMHLA pacTBOPSIOT B AUCTUNNMPOBAHHOW BOAE B MEPHON KONBE BMECTUMOCTbLIO
1000 cm®. B kon6y Ao6asnstoT 1 cm® KOHLEHTPUPOBaHHO a30THOM KUCMOTLI M 06bem pacTBopa A0BOAAT A0
meTku B 1000 cm® ancTUnnupoBaHHo BOAOW. A3OTHOKUCTILIN CBUHEL, Nepef B3ATUEM HAaBECKU BbICYLLIMBAOT
npu temnepartype (100 + 2) °C oo NOCTOAHHON Macchl U OXNaXAaloT B 3KCUKaTope.

6.3.6.4 lNpuroToBneHWe pacTBOPOB HUKENA MaCcCOBOMN KOHLIeHTpaLuu 1 mricm3

4,953 r HUTpaTa HYKensa nomellatoT B ctakaH 100 cm3, pacTBOPSAIOT B AUCTUMINIMPOBaHHOMW BoAe U NepeHo-
caT B konby 1 am3, goBoasaT Ao Mmetkn B 1000 cm3 1 %-HbiM pacTBOPOM a30THOW KUCTIOTHI.

6.3.6.5 MpuroToBneHne pacTeopa XpoMa MacCoBoM KoHUeHTpauun 1 mr/cm®

3,734 r xpoMarTa Kanus rnomeluatoT B cTakaH BMecTUMoCTbto 100 cm3, pacTBOpSAIOT B AUCTUINIMPOBAHHOM
BOAeE M nepeHocsAT B konby 1 am3, goeoaat 4o MeTkn B 1000 cM3 1 %-HbIM pacTBOPOM CONAHOW KUCMOTHI.

6.3.6.6 [MpuroToBneHne pacTBOPOB KaAMUS MACCOBOIN KOHLEHTpaLuun 1 mr/icm3

1,142 r ok1cK KagMus pacTeopsitoT B 20 cM® pacTBopa asoTHOW KMCNOTbI MAcCOBOWN KOHLEHTpaLum
500 r/am3 B MepHoit kon6e BMecTMocTbio 1000 cm3 n goeoasaT o6bem pacTeopa Ao meTku B 1000 cm3 guctun-
NpOBaHHOW BOAOMN.

2,281 r 8-B04HOrO CEPHOKUCIIONO KaAAMUA pacTBOPSIIOT B AMCTUNNMPOBaHHOMW BoAe B MepPHOW Konbe Bmec-
TUMOCTbIo 1000 cmB. B MepHyto konby no6aensioT 0,5 cM3 KOHLIEHTPUPOBAHHOW CEPHON KUCAOTHI, A0BOAAT 00 b-
em pacTeopa 4o MeTkv B 1000 cm3 AUCTUNNMPOBaHHON BOAOK U NepeMeLLnBaloT.

6.3.7 MpurotToBneHue pabouux pacTBOPOB METAsnfIOB MaccOBOW KOHUeHTpauuu 100 mr/gm3
(pacTBop B)

B mepHyto konby BMecTumocTbo 100 cm? nomewlatot 10 cmB cooTBeTCTBYIOWEro pacTBopa A, Ao6aBnsioT
0,5 cm3 pacTBOpa a30THOW KUCMOTLI MaccoBoi koHUeHTpaumn 500 r/am3. O6bem pacTBopa B konbe AoBOAAT A0
meTku B 100 cM3 AMCTUNANPOBaHHON BOAOI M NEpeMELLINBAIOT.

Pa6oune pacTBOpbl UCMOMb3YHOT B AEHb NPUrOTOBIEHUS.

6.3.8 MpurotoBneHne paGouyero pacTBOpa KagMUsi MAaccOBOW KOHUeHTpauuu 10 mr/gm3
(pacTteop B)

B mepHyto konby BMecTuMocTbio 100 cm3 nomewatot 10 cm pabouero pactBopa kagMusi MacCoBOM KOH-
ueHTpauuu 100 mr/am? (pacteop B), go6aensatoT 0,5 cM® pacTBopa a30THOW KUCTIOThI MACCOBOMW KOHLUEHTpaLmm
500 r/am3. O6beM pacTeopa B konbe aosoaaTt Ao metku 100 cM3 auctunnuposaHHoii Bogoi. PaGouunii pacteop
UCNONb3YIOT B A€Hb NPUTOTOBIIEHUS.

6.3.9 NMpuroToBneHue pacTBOpPOB CPpaBHEHUs

B mMepHble kon6bl BMecTUMocTbio 100 cm® U3 6ropeTkun HanueatoT paGodne pacTBopbl (cM. Tabnuuy 2). B
kaxayto konby gobasnsiot 0,5 cm® pacTBopa a30THON KMUCMOTEI MACCOBO KoHUeHTpauun 500 r/am3 n o6bem
pacTeopa A0BOAAT A0 MeTku B 100 cM® AMCTMNNMPOBaHHON BoAoN. PacTBOpbI CpaBHEHWUSA UCMOMb3YIOT B IEHb
NPUroTOBNEHUSA.
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Tabnuua 2
O6bem paGodero pacTsopa, cM®
MaccoBasi KOHUEHTpauus MeTanna B pactsope
cpaBHeHus1, mr/am®
Homep b B
Kon6bl
cBUHeU, CBUHeL,
Meab LIMHK HUKenb, KaaMui meab LIMHK HUKernb, KaaMun
XpoMm 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 MpoBeageHne UCNbITaHUA

OnpeaeneHve MaccoBOM KOHLEHTPaLumM MeTanos B pacTBOpe 30Sbl NPOBOAAT MO cneayowmMm aHanu-
TUYECKUM NUHUAM: Mean — 324,7 HM; uuHka — 213,8 Hm; cBuHua — 217,0 HM; kaamnsa — 368,4 HM; Huke-
na — 232,0 HM; xpoma — 357,9 HM. [Ina aToMn3aLmmn UCcnonb3yloT Nnams auetuneH-so3ayx. LWupnHy wenn
MOHOXPOMaTOpa, pacxof ra3os, TOK, MUTaOLLMIA Namny ¢ NOMbIM KaTOAOM, YCTaHaBAUBAIOT COrMacHO MHCTPYK-
unAM, NpunaraemelM K aToMHo-abcopbumoHHoMy cnekTpodoTomeTpy (AAC) M namnam.

MpunycTaHoBKe ropeniku 0THOCUTENbHO NTamnbl € NOJIbIM KAaTOAOM A0BMBAIOTCA MaKCUManbHbIX 3Ha4YeHUA
NornoLeHua Ansa pacTBOPOB CpaBHEHUS. Pacxod roptovero rasaun Bosgyxa perynumpyoT Tak, 4To6bl npu pacnbi-
NeHUM pacTBOPOB NNaMs UMENOo YeTKO OYEPYEHHBI BHYTPEHHWUIA KOHYC U HE Fracno NpuU NpekpaLleHni NocTyn-
neHus nocneayoLwmnx pacTBOpPOB.

Mpu cTabunsHom pexume paboTel AAC B Nnams BBOAAT NEPBLIA PaCTBOP CPABHEHUS!, HE coaepXKaLluia
aHanu3upyeMblii MeTans, U ycTaHaBnNMBatoT Havano otcyeTa. 3aTeM BBOAAT B N1aMsl pacTBOp CPaBHEHMUS Mak-
cMMarnbHOMN KOHLEHTPaLIMI orpeaensaeMoro MeTana u yctaHasnuMBaioT AuanasoH Lkanbl. BHoBb BBoaAT nep-
Bbli pacTBOpP CpPaBHEHUS, U 3aTeM ocCTallbHble PacTBOPbl CPaBHEHUS B Mopsiake BO3pacTaHUs B HUX
KOHLleHTpauum meTanna.

Mocne pacTBOPOB CPaBHEHNS B Miamsi BBOAAT UCTbITYEMble pacTBOPbI, BKIOYas PacTBOP KOHTPOSbHOMO
onbiTa. [Ang koHTpons 3a cTabunbHocTbo paboThl AAC Yepes Kaxable AeCATb U3MePEHUA B Nams BBOAST Nep-
BbIlA M MOCMeaHWIA pacTBOpbLI cpaBHeHWS. Ecrnv npu npoBepke 06HapyXmBatoTCa OTKIOHEeHUS NokasaHuii 6onee
yem Ha 5 %, KOpPeKTUPYHT HacTpoilky npubopa u nocneaHve 10 McnbITyeMbiX PacTBOPOB aHaNU3NpyoT
3aHOBO.

Pe3ynbTaT KOHTPONbLHOrO ONbiTa He AOMKEH NpeBbiWaTh 1/3 cogepxaHus meTanna B uccregyemom npo-
6e ¢ MMHUManbHBIM coaepXXaHuem meTanna.

Ecnu nokasaxus npubopa npu aHanuse pacTeopa 305kl UCTbITYeMO Npobbl NpeBbILLaoT nokasaHWUsa 4N
pacTBOpa cpaBHEHMS MakcMarbHOM KOHLEHTPaLMN MeTanna, TO UCXOAHbIA pacTBOp 3051kl pa3basnsoT nep-
BbIM PaCTBOPOM CPaBHEHUS, He coaepXalluM onpeaensieMblil 3neMeHT, N NOBTOPSAOT usmepeHue. MNpu Takom
e pasGaBneHun NOBTOPSAIOT U KOHTPOTbHBIA OMbIT.

Mpu aHanuse kaxaoin Npobbl BLINOAHAOT ABa NapannesbHbIX onpeaeneHuns, HaunHas ¢ B3ATUS HaBeCKU
NCMbITyemMol Npobel.

Mpw Hanu4yum B Npnubope aBToMaTU3NPOBAHHOM CUCTEMEI pacdeTa KOHLEeHTpaL/Mmn no BenudnHe abcopb-
Lnn pe3ynbTaThl ONy4atoT B eANHNLLAX KOHLIEHTPaLUN Ha eauHnLy o6bema pacteopa. MNpw pyuHo obpaboTke
OaHHBIX CTPOSAT rpacduK 3aBUCMMOCTU BeNNYMHBI aBCopbLimMmn OT KOHLEHTPaLWUM 3iemMeHTa B pacTBope.

8 O6paboTtka n ochopmMmneHne pesynbTaToB

8.1 Mo pesynbTataM hoTOMETPUPOBAHMS PAaCTBOPOB CpaBHEHMWS MPW py4HOK 06paboTke AaHHBIX CTPO-
AT rpagyVpoBOYHBIA rpaduk, rae Ha ocu abeumce oTKNaabiBatoT 3HAYEHUS MacCOBbIX KOHLEHTpaLuii meTanna,
MIH™1, B pacTBOpax cpaBHeHUs, a No 0cv OpAnHaT — COOTBETCTBYIOLME UM NoKasaHus npubopa.
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8.2 Maccosyto foMnto MeTanna B UcnbiTyeMol npo6e X, MH-"1, BLIYMCNAOT No hopmyne

x =G -Co) @)
m
rae C, — MaccoBas KoHL,eHTpaLusa meTanma B pacTeope 30/1bl, onpeaensemas ro rpaaymposoyHomy rpacu-
Ky, MAH";
C, — MaccoBasi KoHLeHTpaL Vs MeTan1a B pacTBope KOHTPOMNbLHOro onpeaenernst, MnH-";
V — o6beM pactsopa 30bl, M3,
m — macca HaBecKu, T.

EcnupacTsop 30onbl Nnepe aHanusom 6bin pasbasneH, To Moy4eHHoe 3HaYeHWe yBENUYMBALOT BO CTOMb-
KO pas, BO ckonbko Bbin1 pa3basneH pacTBop 301bl.

PesynbTaTbl onpegeneHus cogepXaHus KagMmus, CBUHLA, HUKENS U Xpoma BbIMUCAAIOT 40 TpeTbero
OEeCATUYHOrO 3HaKa U OKPYrNsitoT A0 BTOPOro eCATUYHOro 3Haka, a Me4u U LIMHKa — 40 BTOPOro AeCATUYHOro
3HaKa 1 OKPYrnstT 40 NepBoro.

Ecnun pacxoxgeHue mexay pesynbTaTtaMu napannenbHbiX onpedeneHnii He npesbiliaeT 4onycTumoe
(X;—X,) < 0,01 d X, rae X,, X, n X’ — pesynbTaTbl N€pBOro v BTOPOro napannerbHeIX onpeaeneHnin n ux
cpeaHeapudmeTNHecKoe, COOTBETCTBEHHO, TO cpedHeapnbmMeTnIecKoe NPMHUMALOT 3a peayrbTaT aHannsa.
B npoTuBHOM crnyyae aHanua noBTopsoT. 3HayeHWe HopMaTuea d npueeaeHo B Tabnuue 3.

Tabnwuuya 3 — 3Ha4eHns BHyTPEeHHero onepaTtmMeHoOro koHTpons (BOK)

. 3HauveHue HopmaTtuea BOK, %, P = 0,95
[nanasoH namepeHusi MaccoBomn
MeTann 4
nonv metanna, MiH~ (Mr/kr)
cxoaumocTb (d) n =2 BOCpou3BoAuMOCTb (D) n =2

Meapb Ot 1,0 o 10,0 BkntoM. 16 33

Ce. 10,0 » 200,0 » 15 30
LnHk O1 1,0 go 200,0 Bksiou. 13 30
CBWHeL, HMKeNb, XpOM Ot 0,1 go 10,0 Bkrtou. 26 48
Kagmuii Ot 0,1 go 10,0 ekniou. 26 48

ABCOSIOTHYIO MOTPELIHOCTL pesynbTaTa aHanuaa A paccunTbiBaloT no opmyne
A=0,018X, 3

rae 8 — oTHocUTenbHasi MOrPeLlHOCTL pesynbTarta aHanuaa (cMm. Tabnuuy 1).
PesynbTaT aHanusa npeActasnaoT B suae (X = Aymnas~"npu P = 0,95.
Maccosyto gonto MeTarnna B cyxoM selectse X, MAH=! (Mr/kr), BbIHUCAAIOT no (hopmyne

100X
Xe=—r—>=T"—, 4)
° 7 (100-W)
rae W — maccoBas Aons TUrpockonu4yeckolt Bnaru B Ucnbityemon npobe, %.

MaccoByto fonto MeTarnmna B HaTypansHOM NpoaykTe X, MiH™", BLIMUCAAOT No chopmyre
X, = X,(100-W)) (5)
100

rae W, — maccoBas aons snaru, onpeaenaemaano FOCT 26713, %.

9 KOHTpONb TOMHOCTU aHanu3oB

KoHTponb kayecTBa usmepeHuid B nabopaTtopuv npegaycMaTpusaeT oLeHKY CTabunbHOCTM pesynbTaToB
namepeHuin ¢ yuetom TpeboBaHuin FTOCT P UCO 5725-6. BHyTpeHHWUIA onepaTUBHLINA KOHTPOIb BKIOYaeT B
ceb5 KOHTPOIb CXOAUMOCTH, BOCNPON3BOAUMOCTU M TOYHOCTU pe3ynbTaToB aHanuaos. [Mpu npeBbilUeHU 3Ha-
YEHUIA BHYTPEHHEro onepaTUBHOMO KOHTPONA NPOBOAAT NOBTOPHLIE aHanu3bl. Mpy NOBTOPHOM MpeBbILLIeHAN
yKasaHHbIX HOPMaTUBOB UCMbITAHUS NPUOCTaHABNBAIOT, BLIACHAOT MPUYMHLI, NPUBOASLLNE K HEYOBIETBO-
puUTENbHBIM pesynbTartam, U YCTpaHsaiT ux. CxoanuMocTb NnapannenbHbIX ONpeaerieHuiA KOHTPONUPYIOT Ans
Ka)kaAoW aHanMaupyemoi npobel cornacHo 8.2.

[1ns1 KOHTPOS BOCMPOU3BOANUMOCTU NCMONB3YOT paboure nNpobkl. Mpoby AenaT Ha ABe paBHble YacTu U
aHanuaupyloT B COOTBETCTBUM C METOAUKON, NONyyas ABa pesynbTaTa aHanusa B pasHbix nabopaTopusx unu e
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OJIHO, NpUYEeM B 3TOM CRy4ae MakCMMarbHO BapbUpYIOT yCNOBUA NPOBEAEHUA aHanuaa, T. . UCMoNb3ytoT pas-
Hble Habopbl MePHO Nocyabl, pasHble NapTUM PeaKTUBOB UMW aHanNWU3bl BLIMOMHAIOT B pasHbie AHM Unu aABa
pasHbIX aHanuTuKa.

O6wune TpeBoBaHUA K KOMMETEHTHOCTU nabopaTopuin B npoBeAeHuM wucnbitaHuin no FOCT P
NCO/M3K 17025. MpremcTBeHHOCTb pe3y bTaToB U3MEPEHWUI, MOMyYeHHbIX B ABYX abopatopusix (X, .6 1
X, 1a6.), MposepsitoT cornacHo FOCT P UCO 5725-6. BocnponssoAnMOCTb KOHTPOSbHBIX aHanu3oB, a Takke
BOCNPOU3BOAUMOCTb Pe3ynbTaToB aHanusa pabounx Npob, BLINOMHEHHLIX 3a Nepuof, B Te4YeHne KOToporo
YCNoBUA NPoBEAEHNs aHanmsa cTabunbHbl U COOTBETCTBYIOT YCITOBUAM NPOBEAEHUS KOHTPOSbHLIX aHas30B,
MpU3HatoT yA0BNETBOPUTENLHONM, eCrin

(X} — X4) < 0,01 DX",

rae (X7 — X5) M X" — peaynbTaTtbl aHanu3a ogHOM 1 ToM e Npobbl, NonNy4eHHbIe NPU pasHbIX YCIOBUAX UK B
pasHbIX SlabopaTopusx, U X cpeaHeapubmMeTUHecKoe 3HavyeHUe, COOTBETCTBEHHO;
D — 3HauyeHue onepaTtuBHOrO KOHTPOMSA BOCNPOU3BOANUMOCTU (CM. Tabnuuy 3).
[nsa npoBeaeHUA KOHTPOIIA TOYHOCTU UCMOSNb3YIOT CTaHAapTHbIe obpasubl.
TO4YHOCTb KOHTPOMbHBIX UBMEPEHUIN NPU3HAIOT YAOBNETBOPUTENBHON, €CNK

(X' —Xar) < 0,018 X,

rae X' “Xar — pes3ynbTaTt aHanusa ctaHaapTHOro o6pa3u,a nero atrectosaHHoe sHa4eHue, COOTBETCTBEHHO.
KOHTpOrb TOYHOCTN aHann3os ApoBOAAT ANA |'|p06 Kaxxaon napTun, a Takke Npu cMeHe peakTtuBoB, anna-
paTypbl, nocne ANUTenbHOro nepepbiea B pa60Te.
PeByJ’IbTaTbI KOHTPONA 3aHOCAT B cneuunanbHbIA XKypHan KOHTponaA.

10 Tpe6oBaHMA TeXHUKN Ge3onacHOCTU

10.1 Tpu BBINONHEHUN aHanNM3oB Heobxoanmo cobniogatb TpeboBaHMA TeXHUKM Be3onacHOCTU npu
pabote ¢ xumudeckumm peaktmsamum no FOCT 12.1.007, TpeboBaHMA noxapHoi GesonacHocTM no
FOCT 12.1.018 n anektpobesonacHocTu Npu paboTe ¢ anekTpoycTtaHoskamu no FOCT 12.1.019, a Takke Tpe-
60oBaHNA, N3NOXEHHbIE B TEXHUYECKNX AOKYMEHTaX Ha aToMHO-a6copBUMOHHbIN cnekTpodoToMeTp.

10.2 lMomeLlleHWe, B KOTOPOM MPOBOAAT aHanNusbl, AOIMKHO 6bITb 060PYAOBAHO NMPUTOYHO-BBITSKHOMN
BeHTUNsIUMEN. PaboTbl HEOGXOAMMO NPOBOANTL B BLITSHXKHOM LUKAMY C NPUMEHEHNEM PE3UHOBLIX NEpPYaTOK.
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