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MNpepgnucnoBne

1 PABPABOTAH degepanbHbiM rocygapCcTBEHHbIM YHUTAPHbIM npeanpuatTuneM «Bcepoccuiicknini Ha-
YYHO-uccnegoBaTeIbCKUiA LLEeHTP cTaHgapTusaunmn, nHopmauum n cepTudmkaymm cblipbs, matepuanos 1 Be-
wecte» (Pryrn «BHNLCMB») Ha ocHOBe COGCTBEHHOrO MepeBoja Ha PYCCKMIA S13blK aHMN053bI4YHON Bepcumn
LOKYMeHTa, yKa3aHHOro B nyHkte 4

2 BHECEH TexHunyeckum KomuTeToMm no ctaHgaptusauum TK 179 «TBepgoe mMuHepasibHoe TOMN/INBO»

3 YTBEPX/JEH W BBEJEH B JENCTBWE Mpukazom ®efepasbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynMpoBaHuio u metponorum ot 15 Hoabpsa 2012 r. Ne 914-cT

4 HacTtoswumii ctaHfapT saBnseTca moamuuMpoBaHHbIM MO OTHOLIEHUID K €BPOMENCKOMY AOKYMEHTY
CEN/TS 15411:2006 «TonnvMBo TBepAoe M3 ObITOBLIX OTX0A0B. MeToAbl onpefeneHns cogepXaHus MUKpO-
anemeHTOoB (As, Ba, Cd, Co, Cr, Cu, Hg, Mo, Mn, Ni, Pb, Sh, Se, Tl, V, Zn)» [CEN/TS 15411:2006 «Solid
recovered fuels — Methods for the determination of the trace elements (As, Ba, Be, Cd, Co, Cr, Cu, Hg, Mo,
Mn, Ni, Pb, Sb, Se, Tl, V and Zn)», MOD] nyTem n3aMeHeHus oTAe/bHbIX hpa3 (C/10B, 3HAYEHU MokasaTene,
CCbI/IOK), KOTOpPbI€ Bbl4ENEHbl B TEKCTE KYypCUBOM

5 BBEJEH BMNEPBbIE

6 MEPEN3AAHWVE. Oktsa6pb 2019 1.

MpaBuna NpUMeEHeHNA HACTOSALWEro cTaHjapTa yCTaHoB/eHbl B CTaTbe 26 defepasbHONo 3akoHa
0T 29 uioHA 2015 r. Ne 162-9®3 «O cTaHgapTu3auum B Poccuiickoin depgepauun». MIHdopmauyns o6 ns-
MEHEHMAX K HacToAWeMy cTaHaapTy NybankyeTca B eXerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) MHOPMaLMOHHOM yKasaTene «HauuoHaslbHble CTaHAapThbi», a ouunanbHbli TEKCT U3MEHEHUN
M NONpPaBOK — B eXeMeCSAYHOM MH(OPMaLUOHHOM yKa3aTene «HauuoHanbHble cTaHfapThi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMEHbl HaCTOSALWEro cTaHjapTa CooTBeTCTBYyLWee yBeJoMeHne 6yaeT
ony6nnKoBaHO B Onmxaiillem BbINyCKe eXeMeCAYHOro MHAOPMaLMOHHOro ykasaTensa «HauuoHanbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopMmauns, ysegoMneHne 1 TeKCTbl pasMeLllalnTCca Takke B WH-
chopmaLnoHHON cncTeme 06LLero Noib30BaHNsa — Ha odmumanbHOM caliTe defepasbHOro areHTCcTBa no
TEeXHNYECKOMY perynnpoBaHuio U MeTposiorum B ceTu MHTepHeT (Www.gost.ru)

© CraHpapTuHdopm, odpopmiieHune, 2014, 2019

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLIO UM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OMLMANBbHOIO M3faHusa 6e3 paspewerns defepasbHOro areHTcTBa No TEXHUYECKO-
My perysimpoBaHuio 1 MeTpoJsiorim
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BBepneHne

TouyHOoe onpejesieHne cofepXaHusa MUKPO3/IEMEHTOB B TBEPAOM TOM/IMBE U3 GbITOBLIX OTXOA0B HEOGXO-
AUMO ANS pelleHna 3KOMOTMYECKMX U TEXHONNOTMYECKMX 3a4a4 Kak Ha CTaAun NpousBOACTBa, Tak U B npouecce
ckuraHus. Ans pasfnoxeHus npob TBepAOro TonamBa U3 GbITOBbIX OTXOAOB B LiENsiX NepeBefeHns ux B pac-
TBOP MCMO/b3YIT pasfinyHble mMeToabl. ANs KONMMYeCTBEHHOrO ONpeAesieHNss MUKPO3/EMEHTOB B pacTBopax
MOTYT 6bITb UCMNO/b30BaHbl PasHble MHCTPYMEHTaslbHble MeToAbl aHanu3a, Hanpumep aToMHO-3MUCCUOHHAS
CNEeKTPOMEeTPMS C MHAYKTUBHO CBSI3aHHOI M/1a3MO M ONTUYECKUM WM Macc-A4eTeKTOpoM, aTOMHO-abcopbLum-
OHHasa CnekTpoMeTpusa c aTtomm3aumein B rpaddUTOBO Neunm u gpyrve cneumasnbHbie MeTogbl (Hanpumep, ANs
onpeaeneHns pTyTn).
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(CEN/TS 15411:2006)

HAUWOHANBbHbBIN CTAHALAPT POCCUMCKOWMN SGEALEPALUNMN

TOMNMBO TBEPAOE M3 BbITOBbIX OTXO40B

OnpepeneHne MUKPOIEMEHTOB

Solid recovered fuels. Methods for the determination of the trace elements
(As, Ba, Be, Cd, Co, Cr, Cu, Hg, Mo, Mn, Ni, Pb, Sh, Se, Tl, V and Zn)

Jata BBegeHna — 2014—07—01

1 O6nactb NPUMEHeHUS

HacToswuii cTaHgapT pacnpocTpaHsaeTCca Ha BCe BUAbl TBEpPAOro Tonavea U3 661 TOBbIX 0TX040B
N ycTaHaBnMBaeT MeTOoAbl onpefeneHns cnegyrwmx MUKpOaNeMEHTOB: Mblwbska (As), 6apusa (Ba), 6e-
punnus (Be), kagmusa (Cd), kobanbTa (Co), xpoma (Cr), megun (Cu), pTyTHn (Hg), MonnbgeHa (Mo), mapraHua
(Mn), Hukensa (Ni), ceuHua (Pb), cypbmbl (Sb), cenena (Se), Tannua (Tl), BaHaaua (V) u umHka (Zn).

B HacToswem cTaHgapTe yCTaHOB/EHbl TPU anbTePHATUBHbLIX MeToAa pa3fioXeHus TBepAoro Tonsvea
13 6bITOBbIX OTXO0A0B:

- mMeTog, A: pasnoXeHue HaBeCKu TON/MBa B MUKPOBOJIHOBOW Meyn cmecbio (hTOPUCTO-BOLOPOAHOMN,
a30THOI U CONAHOW KUCNOT;

- MeTog, B: 030N1€HMe HaBeckn ToMAMBa C NOCAEAYIOWNM pPa3NoXeHNeM 30/1bl Ha ropsiveii BOASHON GaHe
CMecbio PTOPUCTO-BOAOPOAHONM, a30THOM M CONSIHON KUCNOT;

- meTopg B: pasnoxeHue HaBecku TONAMBA B CYLINIbHOM LIKady CMeCblo a30THOW, XJIOPHOI 1 (bTOPUCTO-
BOLOPOAHOW KNCNoT.

MHcTpymeHTansHoe onpegenenune As, Ba, Be, Cd, Co, Cr, Cn, Hg, Mo, Mn, Ni, Pb, Sb, Se, Tl, V n Zn
NpoBOAAT METOAOM ONTUYECKON aTOMHO-3MUCCMOHHOW CNEKTPOMETPUU WIN Macc-CMeKTpOMeTpun C MHAYK-
TUBHO cBA3aHHON nnasmoii (MCM-03C unu NCM-MC), MeToOoM aTOMHO-abCcop6LUMOHHO CNeKTpoOMeTpuK C
atomusauueli B rpadgutosoi neun (AAC-I'M) nnn metonom xonogHoro napa (AAC-XI), nam mMeTofoM aTOMHO-
abCcopO6LUNOHHON CNeKTpoOMEeTpumn ¢ rmapuaHoi reHepauuneii (AAC-I'T). PTyTb onpegensatoT TONbKO nocne pas-
NOXXEeHNA HaBeCKU B MVIKpOBOJ'IHOBOVI neyn vnnn apyrumMm npAaMbiM aHaNINTUYECKUM METOAO0M.

MonHOTY pas3noxeHuss Npobbl Ka4eCTBEHHO OLEHMBAKT NyTEM PEHTIEHO-(D/IYOPECLLEHTHOIO aHanmsa
(P®A) TBepgoro octatka. Npn HeO06XOAMMOCTM MCNOMbL3YIT aflbTEPHATUBHBIA MeTog pas3noxeHus (U3 npeg-
NOXEHHbIX).

MeTon a) pekoMeHAOBaH AN aHanu3a N6biX NPo6, HO NPU BbICOKOM COAEPXaHUM OpraHMyeckoro Be-
wecTtea B Npobe macca HaBeCkM A0/MKHA 6biTb 04eHb HEBO/bLIOIA.

MeToq 6) pekomeHAOBaH AN aHanu3a nNpob TBepAOoro TonsmBa M3 GbITOBbIX OTXOA0B C BbICOKONM KOH-
LeHTpaumeli opraHM4eckoro BeLLeCcTBa, ECNIN pasfioXeHue ApYyrMMn MeToAamun Bbi3biBaeT 3aTpyLHeHue. DTOT
MeToZ pasfioXeHUa He NoAXOAWUT 4SS onpefefieHns pTyTu.

MeToz B) pekoMeHAOBaH A1 aHann3a npob TBEPAOro ToM/JnBa U3 6bITOBbIX OTXOA0B, NPY Pa3/0XeHUN
KOTOPbIX APYrMMN MeTodamMn OCTaeTcs 3Ha4YnTeslbHOe KOJIMYeCTBO HepacTBOPMMOro ocTaTka.

2 HopmaTBHbIe CCbI/IKN

B HacTosiLem cTaHfapTe UCnofib30BaHbl HOPMATKBHbIE CCbIIKM Ha cnefylouime cTaHAapThl:
FOCT 3118— 77 PeakTuBbl. KucrnoTa conaHad. TexHnyeckue ycnosus

FOCT 4152—89 Boga nuTbeBasd. MeTog4 onpeaeneHnss MacCoBO KOHLEHTpaLum MblllbsKa
FOCT 4461— 77 PeakTWuBbl. Kucnora asorHasd. TexHUM4yeckune ycnosus

FOCT 6709— 72 Bofja gucTunnnpoBaHHasa. TexHU4YecKme ycrioBus

M3paHne oduuymanbHoe
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FOCT 10484— 78 PeakTwuBbl. Kucnora propucTo-sogopoHas. TexHuyeckme ycnosus

FOCT 13867—68 MNpofyKTbl xuMuyeckne. O603HAYEHUS YNCTOTbI

FOCT 18293— 72 Boga nuTbeBasa. MeTofbl onpefeneHns cogepxaHns CBUHUa, UnHKa, cepebpa

FOCT 19413—89 Boga nuTbeBas. MeTog onpefesieHns MacCoBOM KOHLEHTpaLun ceneHa

FOCT P 512121) Boga nuTheBas. MeToAbl onpefeneHuns cogepxaHusa obLeii pTyTu 6ecniaMeHHo
aTOMHO-abCoOpOLUMNOHHON CNeKTpoMeTpue

FOCT P 513092) Boga nuTbeBas. OnpefenieHne cogepXaHmsa a/IeMEHTOB MeTof4aMy aTOMHOR cnek-
TpomeTpun

FOCT P 517603) Tapa noTpebuTesnbckaa nonumepHas. ObLlme TexHU4yeckme ycnosus

FOCT P 52501 (MCO 3696:1987) Boga aona nabopaToOpHOro aHan3a. TexHU4Yeckue ycnoBus

FOCT P 53228 Becbl HeaBTOMaTNYECKOrO AelcTBMA. YacTb 1 MeTposiormyeckne n TexHuyeckmne
TpeboBaHuA. McnbiTaHus

FOCT P 54224 (CEN/TS 15403:2006)4) Tonnvneo TBepaoe v3 6blTOBbIX 0TX040B. OnpegeneHne 30/b-
HOoCTU

FOCT P 54229—2010 (CEN/TS 15413:2006)5 TonnuMBo TBepAoe M3 ObiTOBbIX OTX0A0B. MeTogbl
NPMroTOoBAEHUA NPO6bI AN UCAbITaHUA 13 1abopaTopPHOM NPo6bI

FOCT P 54233—2010 (CEN/TS 15414-3:2006)6 Tonaneo TBepAoe U3 6bITOBbIX 0TX040B. Onpegene-
HMe cofepXaHus Bnaru BoicywumsaHnem. YacTb 3. Bnara aHanvmTunyeckas

FOCT P 54235—2010 (CEN/TS 15357:2006/) TonaneBo TBepAoe U3 6biTOBbIX OTX0LOB. TEPMUHbI 1
onpegeneHuns

MpumeyaHne — T[Ipu NOAL30BAHUM HACTOSILLMM CTaHAAPTOM LE/Iecoo6pasHo NpoBepuTb AeicTBME CCbl-
NTOYHBIX CTaHJapPTOB B MHPOPMALMOHHON cucTeMe OGLLETO MO/b30BaHUA — Ha oMUManbHOM caiiTe deaepanbHOro
areHTCTBa Mo TEXHUYECKOMY PEerysiMpoBaHnio U MEeTPoorMn B ceTU VIHTEPHET UM No eXerogHoMy MH(OPMaLMOHHOMY
ykazaTeso «HaunoHa/lbHble CTaHAapTbl», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHUIO Ha 1 AiHBaps TEKyLEero roga, v no Bbl-
Myckam eXemecsuHOro MHGOPMALIMOHHOIO yKasaTens «HaumoHaslbHble CTaHaapTbi» 3a Tekylmii rog. Ecnv 3ameHeH
CCbI/IOYHbI CTaHAAPT, Ha KOTOpbIi JaHa HeAaTUPOBaHHAsi CCbI/IKa, TO PEKOMEHAYETCS MCMOMb30BaTh AENCTBYHOLLYIO
BEPCUI0 3TOr0 CTaHAapTa C YUYeTOM BCEX BHECEHHbIX B [JaHHYH0 BEPCUI0 U3MEHEHWA. ECnv 3aMeHeH CCbIfIoYHbIV cTaH-
[iapT, Ha KOTOpbI/i JaHa AaTMpOBaHHAsA CCbIfKa, TO PEKOMEHAYETCsl MCMo/b30BaTh BEPCUIO 9TOr0 cTaHgapTa C ykasaH-
HbIM BbILLE TOAOM YTBEPXAEHUs (NMPUHATMS). Ecnm nocne yTBEpXAEHWS HAaCTOSILLEro CTaHAapTa B CCbIMIOYHbI CTaH-
[apT, Ha KOTOpbIii AaHa AaTupoBaHHas CCblika, BHECEHO M3MeHeHWe, 3aTparvBalollee MosIoKeHWe, Ha KOTopoe AaHa
CCbl/IKa, TO 3TO MOJIOXKEHWE PEKOMEHAYETCS MPUMEHSITb Ge3 yyeTa JAHHOTO M3MEHEHWs. EC/M CCbIIOYHbIA cTaHaapT
oTMeHeH 6e3 3aMeHbl, TO MOJIOKEHME, B KOTOPOM AaHa CCbI/IKa Ha HEro, PeKoMeHAyeTcsl NPUMEHATb B YacTu, He 3a-
TparvBaoLLeli 3Ty CCbIIKY.

3 TepMuHbI 1 onpeaeneHns

B HacTosweM cTaHAapTe npuMeHeHbl TepMuHbl M onpegenennsa no FOCT P 54235, a takxe cnegyouime
TEPMUHbI C COOTBETCTBYOLWNMMN ONpeseneHnsaMu:

3.1 pasnoxeHue (digestion): MnHepanusaumna opraHM4eckoro BellecTsa nNpobbl N pacTBOPEHUE ee Mu-
HepasbHOWM YacTu, NOJIHOE WM YacTUYHOE, B MPOLLECCE XMMMUYECKOW peakuum CO CMEeCbl peareHToB.

3.2 MMKPOBOJIHOBOE YCTPOWCTBO (microwave unit): Bca cuctema A MUKPOBOJIHOBOWN 06pa6boTku Gbl-
TOBbIX OTX040B (Neyb U OTHOCsWEeECsa K Heil obopygoBaHue).

4 TpeboBaHUNSA TEXHUKN 6e30MacHOCTU

MpaBuna obpalieHus ¢ NOTeHUManbHO ONacHbIMW MaTepuanamMu W3/0XeHbl B COOTBETCTBYHLUX Ha-
LUMOHAaNbHbIX UHCTPYKUMAX, KOTOPbIM A0J/KHA clefoBaTh Kaxagas nabopatopus.
B fononiHeHWe K 3TUM MpaBuaam ciepyert Takke UMeTb B BUAY:

1) OeiictByet TOCT 31950—2012.
2) [elictByeT NOCT 31870—2012.
3) fAeiictByeT MOCT 33756—2016.
4) [elicteyet MOCT 33511—2015.
5> fleiictByeT MOCT 33510—2015.
6) feiictByeT MOCT 33512.3—2015
7) DevictyeT FOCT 33564—2015.
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- MUKPOBOJIHOBYH MeYb MOXET MCMOMb30BaTh TOMLKO OMNbITHLIN OonepaTtop, CTPOro cneayst MHCTPYKLMK
no akcnnayaTtauuu;

- 6ONbIWINHCTBO peareHToB, UCMNOMb3YyEMbIX B AaHHOM cTaHaapTe, SABASAKTCA CU/IbHO KOPPO3UOHHbLIMM
N BbICOKO TOKCUYHbIMMW. Mpu pa6oTe C TakMMKW peareHTamu B YC/IOBUSIX BbICOKOW TemnepaTypbl U BbICOKOIO
AaBneHus cobnwgeHne mep 6e3o0nacHOCTN ABASETCA abCoNTHO 065A3aTesibHbIM YC/I0BUEM;

- BCE Mpoueaypbl 4O/KHbI BbINO/HATLCA B BbITSHXKHOM LKAy UM B 3aKPbITOM XOPOLIO BEHTUINPYEMOM
o6opygoBaHun. Mpu NCNO/Ib30BaHUMN CUIbHbBIX OKUCSIOLLMX peareHToOB BO3MOXHO 06pa3oBaHue B3pbiBooNac-
HbIX OpraHMYyeckux NosynpPoaykToB, 0COGEHHO Npu paboTe ¢ Npo6Gamu C BbICOKMM COAEPXaHWeEM opraHuye-
CKUX COG,CI.I/IHGHI/IVI. He cnepnyetT OTKpPbIBaTb COCyAbl, Haxoadauwneca nog gaBneHnem, A0 UX NOSTHOTO OCTbIBaHUA.
CnepyeT nsberatb KOHTaKTa C XUMUYECKMMU peareHTaMun 1 ra3oo6pasHbiMu NpoayKTaMu.

5 CyuwHocTb MeTofa

HaBecky TBepAoro tonauea un3 ObITOBbIX 0TX040B WK ero 30/1bl pasnaraloT ogHUM N3 NpegnoXXeHHbIX Me-
TOO0B COOTBeTCTByFOLIJ,eVI CMeCbl KUCNOT. nO]'Iy'-IeHHbIVI pacTBoOp aHaANN3NPyKT Hanbonee noaAxoA4AwWMM Cnek-
TpoMeTpuyeCKknMm MeTogoM, TakKMM KaK aTOMHO-3IMUCCUOHHaA WIn aTOMHO-a6COp6LI,VIOHHaFI CNeKTpoMeTpuA.

6 Annapartypa

6.1 MwukpoBONHOBas neyb, nNpefHasHavyeHHas AN nabopaTopHbiXx paboT, OCHalleHHas YCTPONCTBOM
ONA KOHTPONA Temnepartypbl.

6.2 CywnnbHbIn WKadg wanM HarpeBaTesibHbI 610K, 06ecneumBaroLwmnii Temnepatypy (220 £ 10) °C.

6.3 Cocygbl, ncnosib3yemble B MUKPOBOJIHOBOW Neyu, CHabXeHHble npefoXpaHuTesibHbIM K/anaHoMm
UNn ApyruM TEXHMYEeCKUM npucrnocobneHvem, npegoTepallallnm paspbiB cocyga npyv pe3kom MnoBbIWEHUN
JasneHus. Martepuan cocyfa [O/KeH OblTb MHEPTHbIM MO OTHOLWIEHUK0 K KUC/0TaM, MCMNO/b3yeMbIiM Mpu
pasnoxeHun npobbl. Cocyn Ans pasnoxeHus npob AO/HKEH BblAepXuBaTthb faBsieHne He meHee 8 6ap. Ecnu
mMacca opraHumyeckoro sewjectsa npo6bl npesbiwaeTt 100 Mmr, cocyf AO/KEH BblAepxuBaTb 60/1€ee BbICOKOe
fasneHuve.

6.4 ONTUYECKNn aTOMHO-3MUCCUOHHbIV CMEKTPOMETP WM MacC-CNeKTPOMeTp C UHAYKTUBHO CBSA3AHHOW
nnasmoin (MCMN-O3C wam UCM-MC).

6.5 ATOMHO-a6CcOpOLUNOHHbIN CNEKTPOMETP ¢ aToMu3auuneii B rpagpmutoBoil neun (AAC-IM) unm metogom
xonogHoro napa (AAC-XM), nan aToMHO-abCcopOUNOHHbBIA CNEKTPOMETP € rMapuaHoi reHepauunein (AAC-IT).

6.6 PeHTreHo-d0/1lyopecLeHTHbI cnekTpoMeTp AN1A Ka4eCTBEHHOro aHann3a 3/1eMEeHTOB, onpeaensieMblX
B HacToslleMm cTaHgapTe (3a uckawveHnem 6epunnus).

6.7 Becbl no TOCT P 53228 c npegenom gonyckaemoi MOrpewHocT B3BelwunBaHms + 0,1 wr.

6.8 Obuwee nabopatopHoe o60opyAoBaHue, BKIOYas:

- MepHble KoN6bl 1 NUNeTkn Tpebyembix o6bemoB no FOCT 1770\

- eMKocTWn Tpebyemoit hopmbl 1 06bemMa 13 NOMMEPHbIX MaTepuanos no FOCT P 51760;

-06opynoBaHue Ana UNbLTPOBAHNUS XMMUYECKM CTONKOE, UCKoYatoLLee 3arpsisHeHne, uan ueHTpudyra.

CTeknsiHHOe 06opyfoBaHue He UCNONb3YHT Npy paboTe co cBOGOAHON PTOPUCTO-BOAOPOLHONM KUCNOTOIA.

CTekNAHHYI0 nocydy, WCMNOMb3yeMylo Mpu pasfiokeHun npob, npefsapuTesibHO TWaTe/lbHO MOIT
10%-HbIM pacTBOPOM a30THOW KUCAOTbI.

7 PeakTuBblI

Bce peakTuBbl AO/MKHbI MMETb CTEMNEeHb YNCTOTbl HEe MeHee 4. 4. a. no FOCT 13867.
[pyrue peaktusbl, ICNOSb3yEMbIE A1A Pa3/10XXEHUA NPO6 U MHCTPYMEHTA/IbLHOTO onpefesieHns 3N1eMeH-
TOB, MEpPeYncneHbl B HOPMaTUBHbIX AOKYMEHTaX, YKa3aHHbIX B pasfjesie 2 HacTosALWero ctaHgapTa.

Mpumeyanne — KucnoTbl, NPUMEHsiEMbIE A1 06paboTkM Npob u CTaHAapTHLIX 06pasLoB, AO/MKHbI UMETb
BbICOKYIO CTeNeHb YACTOTbI. Ecnm namepenus nposogat metogom VCM-MC, o6nagatolmm BbICOKON YyBCTBUTEIBHOCTBIO,
pekoMeHAyeTCs OONOSHUTE/IbHAA OYMCTKA KUC/IOT AUCTUANAAUMER. NS MUHMMU3AUMU MOMEX, BO3HUKAKOLMX MPU MEX-
(pasHbIX Nnepexofax, M MOHM3aLMN M30TOMNOB APYTNX 3/IEMEHTOB C TaKOl e aTOMHOV MacCcoi, Kak y onpefensiemoro ane-
MEHTa, Heo6X0AMMO MCMONb30BaTb A1 PA3/IOKEHNST NPO6 a30THYK KUCMOTY C 06bEMHON fosnein Bogbl MeHee 2 %. Mpu
MCNOMb30BaHNM A1 PA3/IOKEHNS NPO6 COMSIHOM U CEPHON KUCAOT MOMEX, CBSI3aHHbIX C MOHM3ALMEeA NMOCTOPOHHUX M30-
TOMOB, BO3HMKAET 3HAYUTE/IbHO GOSbLLE.
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7.1 Boga nepBoli cTeneHn yncToTbl no NOCT P 52501. AucTunnupoBaHHyto Bogy no FOCT 6709
[ABaX bl MEPEroHAT B annapaType 13 KBapLeBoro cTekna uiv noaseprarnnT AenoHu3aumu.

B cooTBeTCcTBUM C TpeboBaHnsmn TOCT P 52501 Boay nepBoii CTENEHW YNCTOThl XpPaHUTb He
cnepyeT.

7.2 Kucnota asotHasa (HN03)no FOCT4461, pactBop ¢ MaccoBoii gonei 65 %, nnoTHocTbio p20 = 1.40 r/cm3.

7.3 Kncnota asoTHas, KOHUeHTpayua pacteopa 0,1 monb/gm3.

7.4 Kucnota consHas (HCI) noFrOCT3118, pacTBop c MaccoBoii gonei 36 %I‘I!‘IOTHOCTbIO p20=1,18 r/cm3.

7.5 Lapckas Bofka (CBeXenpuroTOoB/IEHHbI pacTBoOp).

[na npuroToBNeHNs LapCcKoi BOAKM CMelwnBal T 106beMHY0 YacThb a30THOI KUcnoThl (7.2), 3 06b-
€MHble YyacTu consHol KucnoThl (7.4) n 1 o6bemMHyto YacTb Bogbl (7.1). PacTBOpP XpaHEHUIO He MOAEXNT.

7.6 Kucnota cpropucto-sogopogHas (HF) no FOCT 10484, pactBop ¢ maccoBoli gonein 40 %, nnoTHO-
cTbto p20 =1,13 r/cm3.

7.7 Kncnota xnopHas (HCHO4), pactBop ¢ maccoBoi gonein 70 %, nnoTHocTbo p20 = 1,67 r/cm3.

7.8 KucnoTa 6opHas (H3BO”) no FOCT 9656, pacTBOp C MaccoBoli goneii 4 %.

8 NopgrotoBka Npo6bI

8.1 XpaHeHVe nabopaTtopHOii NpoobbI

Nab6opaTopHble Npobbl XpaHAT B COOTBETCTBUM C pEKOMEHAALNAMMU, U3N0XKEHHBIMU B NPUAOXEHUN A,

Na6opaTopun, npoBoasLLeli NCNbITaHNSA, XeaTebHO NOAAEPXKMBATL CBA3b C MEPCOHANOM, NMPOM3BOAS-
WwmMm oT6op M NPUrOTOBAEHNE NabOpPaTOPHOW NPO6LI, a Takke OCYLLeCTBAAILIMM UX XpaHeHue, 4To6bl corna-
COBblBaTb CBOU AEWCTBMA A0 NOCTyn/eHus npobel B nabopatoputo. B yacTHoCTW, Npu NpUroToBEHUN NMPO6HI
cnepyeT usberatb A06bLIX npoueayp, CNOCOOGHbLIX MOBbLICUTL TemnepaTypy maTtepuana Bbiwe 40 °C, 4yTOO6bI
npefoTBpPaTUTbL MOTEPK PTYTU UM APYTUX NETYUYUX COEOUNHEHWIA.

Kpome TOro, npu npurotoBaeHun nabopaTtopHoi nNpobbl cnepgyet usberatb UAM CBECTU K MUHUMYMY
NPMMEHEHNEe Takux NCTOYHMKOB BO3MOXHOIO 3arpAA3HEHUs, Kak MeTasisimyeckoe obopygoBaHue ANs U3mesnb-
yeHus.

NabopaTopHble NPOobbl XpaHAT U TPAHCNOPTUPYIOT B KOHTEHEPaX M3 NiacTuka BbICOKOW N/IOTHOCTU.

8.2 MpurotoBneHmne nNpobbl ToNaAMBa ANA UCMbITaHUS

Mpo6a gna wcnbiTaHWn npeacTaBnsieT co60l/ aHaNUTUYECKYylD Npoby C pasMepom 4YacTuy MeHee
1 MM, NPUTOTOB/NIEHHYI0 N3 NabopaTopHOIt NPo6bI TBEPAOrO TOM/AUBA U3 GbITOBbIX OTXOA0B B COOTBETCTBUM C
FOCT P 54229.

B 3aBUCMMOCTM OT MPUMEHAEMOr0 MeToAa pa3noxeHnss Npobbl Macca HaBeckn coctaBnseT ot 0,2 4o 0,5 .

MockoNbky pe3ynbTaTbl UCMbITAHUIA pacCUMTbIBAKT HAa CyXOe COCTOSIHME TonjaMBa, O4HOBPEMEHHO U3
0TAe/IbHOI HaBeckn Npobbl onpeaensoT maccoByto gont snarm no NOCT P 54233.

9 PaznoxeHvie npoowbl

9.1 MeTog A

HaBecky npo6bl, NpuroToBAeHHOl no 8.2, maccoi ot 0,2 go 0,5 r B3BewmnBaKT € TOYHOCTbO Ao 0,1 mr
M noMewatwT B cocyq AN pasfiokeHus. Mpn HEOOGXOANMOCTM MOXHO CMOUYUTL MPOBY MUHMMAasbHBLIM Konunye-
CTBOM BOApbl.

B cocyp po6asnsawTt 6 cmM3 HCI (7.4), 2 cM3 HNO3(7.2) n 2 cm3 HF (7.6). 3akpbiBalOT COCY/A KPbILIKOA U
nomewjaloT B MUKPOBOJIHOBYIO Meyb (6.1), rae NnpoBoAsAT pasfioxeHne npobbl B COOTBETCTBUM C MPOrpamMmmol,
napameTpbl KOTOpPOW NpuBefeHbl B Tabnuue 1.

Ta6nuuya 1— MNporpamMma pasnoxeHrsi Npo6 B MUKPOBOJTHOBOV neun

Bpema, MuH MouwHocTb, BT
2 250
2 0
5 250
5 400
5 500
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Mocsie OKOHYaHWS Pa3/IoXEHUA COCYA OXNaxAalT A0 KOMHATHOW TemnepaTypbl 1 OCTOPOXHO OTKpbIBa-
toT. Ans cBA3bIBAHMA M36bITKA (PTOPMCTO-BOAOPOAHON KMUCMOTbl B cocyq Aob6aBnsawT 650 mr 60pHON KMCNOThI
[Hanpumep, 16 cm34%-Horo pactBopa 6opHoi kucnoTbl (7.8)]. Cocya CHOBa 3aKpbiBalT, NoOMeLw,aloT B MUKPO-
BOJIHOBYIO MNeyb M yCTaHaB/MBAlOT CrieAylolWyo nporpamMmmy: spemMa — 3 MUH, mowHocTtb — 300 Brt. lNocne
3aBepLlIeHNs NporpamMmmbl COCY[, OX/1axaalT A0 KOMHATHON Temnepartypbl.

OcTbIBWNII pacTBOp MEPEHOCAT B MepPHY Konby Heobxoaumoro obbvema (Hanpumep, 50 cm3). Ecnm B
pacTBope COAepXUTCA 0cafoK, ero oTAEeNnsT PuabTpoBaHMeM wnn ueHTpudyrunposaHmem. CoctaB ocajka
NpoBEpPSIOT C NMomowsbilo mMeToga POA wvnn Apyrum nogxogsawmum metogoM. Ecnm B ocagke o6HapyxuBawT
3HauMTENbHOE KOMIMYECTBO onpefesiseMblX 3/IEMEHTOB, TO NpoLeAypy UCMNbITAHUA HAaYMHAKT 3aHOBO C ApPYroi
HaBECKOW MNpo6bl, NPUMEHAA a/ibTEPHATUBHbIA MeTOoq pas3/ioXeHus. AHa/iu3 ocajka MOXHO He NpoBOAUTH,
€C/nn ero cocTtas M3BECTEH M3 Npeablaylnx UCnbiTaHWini Martepuana Toro Xe Buga uin ycTaHOBMEH 3Kchnepu-
MEHTa/IbHbIM NYTEM B NMpeAbliAYLUX UCMbITAHNSAX AAHHOW MPO6bI.

9.2 Metop B

HaBecky 30/1bl TonnmBa, npurotoBaeHHyw no FOCT P 54224, maccoii 0,2 1, B3BELWEHHYI0 C TOYHOCThLIO
A0 0,1 wr, nomeuwiatoT B 60M0OYy M3 Tep/I0OHA HM3KOIO AaBNEHUSA C KPbILWKON, CHabXEeHHO NpeaoXpaHnUTeTbHbIM
knanaHom. B 6om6y go6aBnsaoT 4 cm3 yapckoin Bogkn (7.5) n 1 cm3 HF (7.6). Bomby 3akpbiBaloT 1 nomMew,arT
Ha 3 4 B BOASAHYIO GaHlo, HarpeTy Ao Temnepatypbl 90 °C.

Mocne oxnaxpaeHnsa 60M6bl A0 KOMHATHOW TemnepaTypbl pacTBOp NEPEHOCAT B MEpPHY Kosby Heo6Xo-
anmoro obvema (Hanpumep, 50 cm3). Ecnm B pacTBOpe COAEPXUTCSA O0CafoK, ero oTAensT dunbTpoBaHNEM
N ueHTpudyrupoaHmem. CoctaB ocajka NPOBEPSIOT C NMOMOLb0 MeToga P®A nam apyroro noaxoaslLero
meToga. Ecnm B ocagke 06HapyXmMBalT 3HAYMTENIbHOE KO/IMYECTBO OnpeAeniseMblX 3/IEMEHTOB, TO Npoueay-
py UCMbITAHMA HaAuYMHAOT 3aHOBO C APYroil HaBeckoi Npo6bl, MPUMEHSISI albTEPHATUBHbLI METOA Pas/oXeHUS.
AHanns3 ocajka MOXHO He MPOBOAWUTb, €C/IM ero COCTaB M3BECTEH U3 NpefblaylimMx UChbITaHWii maTepuana
TOro XXe BuAa WM YCTaHOB/IEH 3KCNEPMMEHTa/IbHbIM NYTEM B NPeAblAyLIMX UCNbITAHNAX AAHHON Npo6bl.

9.3 MeTop B

Hasecky Tonnusa 0,5 1, B3BELIEHHYK € TOYHOCTbI A0 0,1 mr, nomewalT B Tedp/IOHOBYO 60M6y. CmeLn-
BatoT 950 cm3 a3oTHOWM Kncnotbl (7.2) n 50 cm3xn0pHOI kucnoTel (7.7). Jo6aBnsaoT 10 cM3 3TON CMeCcKn KUCIoT
B 60MOy. Bomby 3akpbiBalOT 1 MOMELLAKT B CyLWWbHbIA Wwkadg (6.2), HarpeTbli Ao Temnepatypbl 190 °C, He
MeHee yeMm Ha 10 u (Bk/OYas BpeMs nogbema Temnepatypbl).

Mocne oxnaxaeHus 60mM6bl 4O KOMHATHOW TemnepaTypbl pacTBOpP MEPEHOCAT B NNaCTUKOBbI/ MepHbIi
cocyn BMecTumocTbio 50 cm3. Bomby nNpombiBalOT cMecbto 5 cm3 pacTBopa a3oTHOW kucnoTbl 0,1 mMonb/amM3
(7.3) n 0,5 cM3 KOHUEHTPUPOBAHHOI (PTOPUCTO-BOAOPOAHON KucnoThl (7.6), cnnBas NPOMbIBHOW pacTBop B
MEpHbI cocy. PacTBOp B MEPHOM cocyfe pa3bas/isitoT 40 METKM pacTBOPOM a30THOM kucnoTbl 0,1 monb/gm3
N nepemelunsaloT. B cnyyae HEMOSIHOrO pasfoXeHUss HaBeCKUM OCTaToK OTAeNAlT (DUNLTPOBAHUEM WU LLEHT-
pudpyrmposaHnem, a 3aTeM pasfnararlT ero B y/ibTpa3BykoBoi 6aHe npu 50 °C cmecblo KMCNOT, cocToswei us
5 cm3aszoTHoli kucnotel (7.2), 0,5 cm3 xs10pHoOiA kucnotel (7.7) n 4,5 cmM3 pTOPUCTO-BOAOPOAHOIN KMcnoThl (7.6).

Mocne oxnaxaeHns pacTBOp MEPEHOCAT B MEPHYI Kosiby Heobxognmoro o6bema (Hanpumep, 50 cm3).
Ecnv B pacTBope COAEPXUTCA OCafoK, ero oTAensanT UNbTpoBaHUEM WU LeHTpudyrnposaHnem. Cocras
ocajika NpoBepsAOT ¢ NoMolbo meToga PPA nnn gpyroro nogxoaswero meroga. Ecnm B ocagke o6Hapyxu-
BaAlOT 3HAUYUTENIbHOE KOJIMYECTBO ONpefesiaeMblX 3/IeMEHTOB, TO Npouefypy UCNbITAHUSA HayuHaloT 3aHOBO C
APYroil HaBecKoW Mnpobbl, NPUMEHAA anbTepPHATMBHbLIA MeToZ pasfoxeHus. AHanu3 ocajka MOXHO He Mpo-
BOAWTb, €C/IM ero cocTaB W3BECTEH W3 MpeablAyWUX UCNbITaHWii MaTepuana TOro Xe BuAa WAW yCTaHOBJIEH
aKCnepMMeHTasibHbIM MyTEM B NpeAblayLmnX NUCNblTaHUAX AaHHOI Npo6bl.

10 AHa/IM3 pacTBOPOB, MOJTyYeHHbIX B pe3y/ibTate pas/iokeHus npob

10.1 lMoaroToBKa pacTBopa A/1a NpoBeAeHUsa aHasnmsa

Ecnu aHanusupyewmsblii pacTBOp COAEPXWUT 4YacTWubl, KOTOpble MOTYT MOMellaTb €ro BBEAEHW B Mpu-
60p, HanpMMep 3acopuTb pacnblinTens npuéopa, To PacTBOP MOXHO NOABEPrHYTb LLEeHTPUDYrMpoBaHUio Unn
thunbTpoBaHuio. Mepes aTUM HEO6XOAUMMO O6MbITL €MKOCTb, B KOTOPOI/ MPOBOAUAN Pa3/IOXEHUE HaBECKW,
cnuBasi NPOMbIBHOW pacTBOpP B MEPHYH Konby ¢ aHanM3MpyembiM pacTBOPOM, pas3baBuTb COfLepXumoe mep-
HOW KoN6bl A0 METKM U nepemewats. Cnoco6 NoAroTOBKM aHa/IM3NPYyeMOoro pacTBopa [AO/KeH OblTb OTpaXeH
B NPOTOKO/1€ UCMbITAHWIA.
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Mpu paboTe c pacTBOpPOM, cogepxalwum TopuUCTo-BOAOPOAHYIO KUCNOTY, CneayeT ucnonb3oBatb 060-
pygoBaHue, ctoikoe K HF.

10.2 AHanuTn4yeckada npoueaypa

[na aHanusa pacTBopa, MOJSIYYEHHOro B pe3y/bTare pasfioXeHUs HaBecku TOMAMBa, MPUMEHAT pas-
NINYHblEe MeToAbl.

Bce onpepensiemble anemeHTbl (pa3gen 1) MoryT ObiTb OOGHApPYXeHbl MeToaaMy ONTUYECKO 3MUCCUOH-
HOlA WM aTOMHO-3MWCCUOHHOW CNEKTPOMETPUMN C MHAYKTUBHO CBSA3aHHOW nnasmoii (MCM-03C nan NCM-A3C),
MEeTOLOM Macc-CneKTPoOMeTpUn ¢ UHAYKTUBHO cBA3aHHON nnasmoi (MCM-MC) nam metogom aToMHO-abcopbum-
OHHOW cnekTpomeTpuu ¢ atoMmusauueli B rpadputosoli neun (AAC-I'TT) npu ycnosum, 4To npegenbl 06HapYyXeHns
3/leMeHTa faHHbIM MEeTOAO0M A0CTaTOuYHbl /19 YCTaHOBNEHNUS cofepxaHus anemeHTa B npobe (FTOCT 51309).

MbILWbSK 1 CEMIEH ONpeaenstoT MeTo4OM aTOMHO-a6CoOpPOUMOHHOM CNEKTPOMETPUN C TMAPUAHONM reHepa-
unen (AAC-IT), a takke no FOCT 4152 nTOCT 19413.

PTyTb onpepensiT aTtoMHO-abCOPOUMOHHOMW CNeKTpomMeTpuein ¢ atomusaumein MeTogoM XON04HOro
napa (AAC-XI) B cooTtBetcTBuN ¢ TOCT P 51212.

CBWHEL, U LMHK ONpeaensT Takke KosopumeTpuyeckum metogom no FOCT 18293.

AnnapaTypy NoAroTaBnMBalT K paboTe M rpagynpytoT B COOTBETCTBUN C MHCTPYKUMSAMM MO 3KCnayaTaumu.

11 O6paboTka pe3ynbLTartoB

PesynbTar ucnbiTaHWii NpPeAcTaBAsfOT Kak cpegHeapudMeTMYeckoe pesynbTaToB ABYX NapasiiesnbHbiX
onpegenieHnii 1 BblpaxalT B MUAIMTPaMMax Ha KnaorpamMmm Cyxoro TonauBa.

Mpy aHann3e 30/1bl TBEPLOro TON/MBA U3 GbLITOBbIX OTXOA0B (MeToA B) cogepxaHue MUKpo3fnemMeHTa B
cyxom Tonsmee, 3d, MI/kr, paccuuTbiBaoT no hopmyne

Ad
od=3A__, (1)
N 100
rne 3d — cogepxaHue MUKPO3SEeMEHTa B CYXOM TBEPAOM TOMAMBE U3 GbITOBbIX OTXOAO0B, MI/KT;
3,q — cojepXxaHne MUKpoasieMeHTa B 30/1€ TBepAOro tonanea um3 ObITOBbIX oTXo408., Mr/Kr;

Ad — 301bHOCTb CyX0li Npo6Gbl TBEPAOro TON/MBA M3 GbITOBLIX 0TX0A0B, %.

12 KOHTpO/JIb KavecTBa

ONnsi 06HApPYXeHUs BO3MOXHbIX 3arpsi3HEHMIA OT XMMMUYECKOW nocyabl WM/MNAU peakTUBOB NPOBOAAT XO-
/IOCTOVW OMbIT B COOTBETCTBMM C MpouLenypoli, onucaHHoin B pasgenax 9 u 10, ¢ UCnosib30BaHWEM TaKUX Xe
KO/IMYECTB pPeakTUBOB, HO 63 HaBecku Npo6bl.

MpaBUIbHOCTL aHA/IMTMYECKOrO MeToda NPOBepslT NyTeM aHanusa CTaH4apTHbiIX 06pa3LoB cocTaBa.
Pe3ynbTaT, MOMyUYEHHbI MPU UCAbLITAHUM CTaHAApPTHOro o6pasua HacTosIWMUM MEeTOo[O0M, CPaBHMBAT C na-
CMOPTHLIM 3HAYEHUEM.

13 MpoToKON MUCNbITaHUI

MpoTOKON MCMbITAHWIA LO/MKEH coAepxXaTb CnefyloLlyo MHPopPMaLnio:

a) HaumeHoBaHMe ¥ agpec Bcex nabopaTopuil, NPUHUMABLUMX yYacTue B UCMbITAHUSAX;

6) onucaHne n naeHTudnKaLn nccaesyemon npoobsl;

B) AaTbl NosyvyeHns nabopaTopHoli Npobbl 1 NPOBEAEHUSA UCMbITAHWNIA;

r) CCbIJIKY Ha HacTosAWWiA cTaHaapT;

[) CCbINIKM Ha cTaHAapTbl, N0 KOTOPbIM MPOBOAW/N ONpefesieHNs 3/1IeMeHTOB B UCMbITYeMoOl npobe;

€) pe3ynbTaTtbl UCMbITAHWIA;

X) NpoOBOAMBLUMECH NPW UCMNbITAHUAX NpoLefypbl, HE ONUCaHHble B J@aHHOM cTaHgapTe wauM HeobAsa-
TesbHbIE;

n) ntobble 0COH6EHHOCTN, OTMEYEHHbIE B XO4Ee MUCMNbITaHWA, KOTOpPble MOMM NOBANATbL Ha pesynbTarhbl.

MpoToKON MCNbITaAHWI AOMKEH ObliTb OLHO3HAYHO UAEHTU(ULMPOBAH, BCe CTPaHMLbl NMPOHYMEPOBaHbI,
M yKasaHo ux obliee KOn4ecTBo.

B nabopatopuu JO/MKHbI XPAHUTLCA NPOMEXYTOUYHbIE pe3y/ibTaTbl UCMbITAHUA (MCXOAHbIE faHHble, pac-
yeTbl), KOTOPble AO/DKHbI 6bITb AOCTYNHbI NPU HEOOGXOAMMOCTH.

6
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MpunoxeHne A
(o6s3aTenbHoOE)

XapakTepuCcTUKM NTabopaToOpHO Npob6bl TBEPAOro TOMNAMBa U3 6bITOBbLIX OTXOA0B
ON151 XMMUYEeCKOro aHanmsa

Mpu noaroToBke NabopaTopHbIX NPob TBEPAOro TONAMBa 13 BbITOBLIX OTXOA0B AJ/19 XUMUYECKOro aHanm3a AO/DKHbI
cobnogaTecs cnegytoume TpeboBaHms.

Vcxoast U3 konmyecTsa M Tuna napameTpoB, KOTOpble He06XoaAMMO onpeaennTb, U3 TpeboBaHNs K NnpeacTaBUTE N b-
HOCTW MpOGbI, a TaKkkKe 13 NPaKTMUYECKUX COOBPaXKEHUI YyCTaHOB/IEHbI MaKCMaslbHas Macca slabopaTopHoi npobbl 10 kr
N MakcyMasibHbliA padmep YacTtuy, 1 cm. B Tabnuue A.1 Tpe6oBaHus K nabopaTopHbIM NMpobam crcTeMaT3NpPOBaHbI B 3a-
BMCUMOCTM OT NapameTpa Win rpynnbl napameTpoB, A4/ ONpefesieHnst KoTopbIX Npoba npegHasHayeHa.

Ta6nuuya Al — TpeboBaHusa K fabopaTopHoii Npo6e TBEPAOro TOMMBa M3 GbITOBLIX OTXOA0B

MapameTp

MuHumanbHas
macca

Ycnosna KpaTkoCPoO4YHOTo
XpaHeHusa nepepj

Ycnosua ANUTeNbHOTO
XpaHeHus nepepj

MaTtepuan ynakoBku

na6opaTopHoOii focTaBKol Npo6bl LOCTaBKOW Npo6bl
npoo6bl, r3* B na6opartoputo B nabopaTtopuio
C, H N 100 B ycnosusax npoussoa- OxnaxpaeHve o 4 °C MnacTtukoBas 6y-
CTBa TBEPAOro Tonaunea ThISIK& WM Kopoobka
3 BbITOBbIX OTXOJ0B
cl, s, Br, F 100 To xe To xe MnactukoBas Oy-
TbI/IK& UM Kopobka
(He MBX)
MeTtannuuecknii Al 200 To xe Toxe MnactukoBas 6y-
TbISIKa MM Kopoobka
MaKpoanemeHTbI 400 To xe To xe To xe
MWKpO31eMeHTblI, 200 To xe To xe To xe
uckoyaa Ha,
HA, 100 To xe To xe ByTblka 13 ctekna
nmm ptoponnacrta
C, H Ncis, B, F 150 Mnactukosas Gy-
TbISIK& UM Kopobka
(He MBX)
MakpoanemeHTbl + 500 B ycnosusax npoussog- OxnaxpgeHve o 4 °C MnactukoBas Oy-
MWKPO3/IEMEHTB, CTBa TBEPAOro Tonavea ThISIK& UM Kopoobka
ncknoyvasa Ho 13 BbITOBbLIX OTXO0B
MakpoanemeHTbl + 600 To xe To xe CreknsiHHasA 6yTbin-
MUVKpPO3/ieMeHTbl + Hf, ka (100 r) + nnactu-
KoBasi GyTblsiKa Mm
Kopobka
MakpoanemeHTbl + 700 To xe To xe To xe
MWKPO3/IeEMEHTbI + Hp +
MeTanmyeckmin Al
MonHbIi aHanus 800 To xe To xe CreknsiHHasa GyTbin-

Ka (100 r) + nnactu-
KoBasi GyTblsiKa Mm
Kopobka (He MBX)

a) MakcumanbHbIlii pasMep YacTuy, (MM) onpefenstoT B 3aBUCUMOCTU OT KOJIMYecTBa 1labopaTopHoli nNpobsbl () B
cootBeTcTBUM ¢ TOCT P 54229, uT06bI 06€ECNEeUNTb OAHOPOAHOCTL NPOBbI.
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