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Mpeancnoeue

1 NMOAOIOTOBJIEH ®enepansHbiM rocyaapCTBEHHLIM BDIOMKETHBIM yUpexaeHUeM « POCCUNCKUIA MHCTU-
TyT cTaHgapTudauuuy» (OI'BY «PCT») Ha ocHoBe cOBCTBEHHOroO NepeBofa Ha PYCCKUIA A3biK aHIMOA3bIYHON
BEpPCWM CTaHgapTa, yKas3aHHoro B nNyHkTe 4

2 BHECEH TexHWYecknum KoMUTETOM Mo cTaHaapTuaauum TK 230 «MnactMacckl, NonMMepHble MaTepu-
anbl, MeToAbl UX UCABLITAHWUAY

3 YTBEPXIEH VI BBEMEH B JEWCTBWE MMpukaszom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynnpoBaHnio u metTponorumn ot 23 ceHTabpa 2022 r. Ne 985-ct

4 Hactoswuin cTaHZapT WOEHTWYEH MexdyHapogHomy cTtaHgapty MCO 22404:2019 «[lMnactmaccol.
OnpepgeneHune aspobHoro BUONOrMYECKOro pasnoXeHUs HeNnaBy4Ynux MaTepuanos, NOABEPKEHHbLIX JENCTBUD
MOpCKKUX oTnoxeHu. Meton onpeaeneHus BbigensieMmoro auokcuaa yrnepogay (1SO 22404:2019 «Plastics —
Determination of the aerobic biodegradation of non-floating materials exposed to marine sediment — Method
by analysis of evolved carbon dioxide», IDT).

HacTtosilwmin ctaHgapt paspabotad MNogkomuTtetom MK 14 «AcnekTbl OKpy»xKatoLLei cpedbl» TexHW4ecKo-
ro komuteta MCO/TK 61 «MnactMacchl».

Mpy NpUMEHEHMM HACTOSILLEro CTaHOapTa PEKOMEHAYETCA UCMOMNb30BaTk BMECTO CChINMOYHbLIX MEeXOy-
HapoAHbIX CTAHOAPTOB COOTBETCTBYHOLME UM HALMOHANbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPpUBEAEHK! B
OononHUTENLHOM npunoxeHun A

5 BBEJEH BINEPBbIE

6 HEKOTOPbIE ANEeMEHTbl HACTOALLEro CtaHaapTa MOryT ABINATHLCA 06beKTaMn NaTeHTHbIX npas

lNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 uwoHA 2015 2. Ne 162-03 «O cmaHdapmu3sauyuu e Pocculickol ®@edepayuu». MHgopmayus ob us-
MeHEeHUSX K HacmosileMy cmaHdapmy rnybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyueao
eo0a) uHghopmayUuoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbIll MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6bIMyCKe eXeMecssYHo20 UHOPMayuoHHo20 ykasamerns «HauyuoHanbHble
cmaHOapmbi». Coomsemcemayoujas UHgopmayus, yeedoMIeHUe U MEeKCMbl pa3Mewalomcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLuezo nonk3o0eaHus — Ha oguuuanbHoM calime @edepansHo20 azeHmcmea rno
MEeXHUYECKOMY peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© 1S0, 2019
© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

Wagenwa, naroToBneHHble M3 BUopasnaraembix nnactmacc U Apyrux Buopasnaraembix MaTepuanos,
npegHa3HayYeHsbl ANs NOBTOPHOTO UCMOMb30BaHUA NyTeM nepepaboTku OpraHUYecKnX BELLEeCTB B YCTAaHOBKAaX
415 KOMNOCTUPOBAHWS UM B yCTaHOBKax A5 aHasapobHoro cOpaxuBaHus. HekoHTponupyemoe pacnpocTpa-
HeHune BuopasnaraeMbix NNacTMace B NPUPOAHON cpefe HexenaTenbHo. bruopasnaraemocTb U3Aenuin He Mo-
eT paccMaTpuBaTbes Kak obocHOBaHWe ANs pacnpocTpaHeHWs1 OTXOA0B, KOTOPLIE AOMKHbI BbiTh pereHepu-
poBaHbl 1 nepepaboTtaHbl. OgHako MeToabl UCMBITAHUA ONS U3MEPEHUs CKOPOCTM U YPOBHA BMONorMyeckoro
pasnoxeHWsa B NpUpoOHON cpeae (HanpuMep, B MOYBE MMM MOPCKOW cpefe) NpeacTaBnsanT UHTEpecC ANns Xa-
PaKTEPUCTUKN NOBEAEHUA NNACTMACC B 3TUX KOHKPETHLIX cpedax. PakTUYeckn onpeneneHHble nnacTMacchl
WNCNOMB3YIOTCH B TEX M3AENWSIX, KOTOPbIe 3KCMMyaTUpYT B MOpe (HanpuMep, B PbiBOSTOBHBIX CHACTSX) U MHO-
raa moryT 6biTb yTepsiHbl N oBpoBONbHO GpOoLLIEHbl B MOPCKYIO cpeay. XapakTepucTukn bruopasnaraembix
nrnacTMacc MOXHO paclunMpuTb, UCMNOMb3ys cneunansHble MeToAdbl UCMbITaHUIA, NO3BOMAKLNE KOMMYECTBEHHO
OLEeHWUTL BUopasnoXeHWe NnacTMace, NoaBePKEHHbIX BO3OEWCTBUID MOPCKUX OTNOXEHUA U MOPCKOW BOAbI.
[ns npaBMnNbHOrO NPOEKTUPOBAHUA U3OENUIA BaXXHO 3HATb, ABMNAETCA NU nnactMacca buopasnaraembiM Be-
LIeCTBOM NPU BO3AENACTBUM MOPCKOTO MHOKYNATA.

B HacTosiuem cTaHgapTe npeacrtaBneH MeTo UCMbITAHWSA NS BbIYWMCIIEHUS U NpeacTaBneHns AaHHbIX
00 ypoBHe B1ONOrM4Yeckoro pasnoxeHns B nabopaTopHbIX YCNOBWSAX C MCNONb30BaHNMEM MOPCKOro MHOKYNATa.
MopcCKo MHOKYNAT — 3TO 0CafoK, OTOMpaeMblil B MpUMIMBHOW 30He. [nacTmaccy nogeepratoT BO34eHNCTBUID
3TOM OKpyXatollen cpebl, U BuopaznoxeHue COMpPOBOXOAETCA M3MEPEHUEM BbIOEMNUBLLErOCS Yrnekucrnoro
rasa (CO,).

v

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/16
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-22404-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66121
https://gostexpert.ru/gost/gost-22404-2022?utm_source=pdf&utm_medium=66121&utm_term=page

rOCT P UCO 22404—2022

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

NMACTMACCHI.
OMNPEAENEHWUE ASPOBHOIO BUONOIMMYECKOIO PA3NOXEHWA HENNABYYUX MATEPWUANOB,
NOOBEPXEHHbIX JEACTBUIO MOPCKMX OTNOXEHWUNA

MeTon onpefeneHus BbigensemMoro AUOKcMaa yrnepoaa

Plastics. Determination of the aerobic biodegradation of nonfloating materials exposed to marine sediment. Method by
analysis of evolved carbon dioxide

Oarta BeepeHna — 2023—03—01

1 O6bnacTb NnpUMeHeHUs

HacTosluiA cTaHgapT ycTaHaBnuBaeT MeTod NabopaTopHbIX UCNBITAHWIA ANA onpefeneHnsa cTeneHu 1
ckopocTu aspoBHoro BMoNorvyeckoro pasnoXeHus nnacTMmace. [JaHHblil MeTod UCTbITaHNA MOXeT BbiTb Npu-
MEHEeH K ApYrMM MaTepuanam.

Buonoruyeckoe pasnoxeHve onpefensioT nytem usmepeHus yrnekucnoro rasa (CO,), Bbigensemoro
(MpoAyLMPOBaHHOIO) NNacTMaccol Npy BO3OENCTBMM MOPCKUX OTNOXEHUIA, OTOGpaHHbLIX U3 NecyYaHon npu-
NWBHOI 30HbI U COXpaHEHHbIX B NabopaTopHbIX YCNOBUSIX BO BNAXHOM COCTOAHWUM B CONEHOM BOde.

3ToT MeTod nNpeacTaenseT coboit MogenvpoBaHue B nabopaTopHbIX yCrnoBuaX cpeabl 0butaHmsa necya-
HOWM NPUINUBHOWM 30HLI, KOTOPYHK B Hayke 0 MOpe HaabiBaloT NUTOparibHO| 30HOM.

Ycnoeusi UCNbITaHUA, NPUBEAEHHbLIE B HACTOSLLEM CTaH4apTe, MOryT He Bceraa CooTBeTCTBOBaTL ONTH-
ManbHbIM YCMOBUAM AN MakCMManbHOW cTeneHn BUONorMYeckoro pasnoXeHus.

OBocHOBaHWe OTKNOHEHWIA OT YCIOBMWIA UCMbITAHWUIA, NPMBEAEHHLIX B HACTOALEM cTaHdapTe, NpuBoasAT
B NMPOTOKOME UCTILITaHWiA.

2 HopMaTuBHLIE CChINKK

B HacTosllem cTaHgapTe UCMonb30BaHa HOPMAaTWBHASA CChINKA Ha CNeaylLwWwmniA cTanaapT [Ana gatupo-
BaHHOW CChISIKK MPUMEHSIIOT TONbKO YKasaHHOe M3fgaHue CChIfIOYHOro cTaHaapTa, And HegatupoBaHHOW — Mo-
cnegHee nsgaHue (BKOYas BCe U3MeHeHus )|

ISO 10210, Plastics. Methods for the preparation of samples for biodegradation testing of plastic mate-
rials (Mnactmaccel. MeToabl NPUroTOBNEeHUs 06pa3uUoB AnA UCNLITaHWA nnacTMacce Ha Buonorudeckoe pas-
no}eHue)

3 TepmuHbI 1 onpegeneHus

B HacToflem cTaHgapTe NpUMEHEHbI Crieayolw e TEPMUHEI C COOTBETCTBYOLLMMU ONpeaeneHusiMn.

NCO n M3K nopaepxuBatoT TepMMHONOrMieckne 6asbl JaHHbIX 451 UCMONb30BaHWS B CTaHAapTU3aLmum
no credywLwmm agpecam:

- onnann-nnatdopma MCO, goctynHas no agpecy: https: //www.iso.org/obp/

- M3K 3nekTponeaus, goctynHasa no agpecy: http: //www.electropedia.org/

3.1 npunueHasA 3oHa (tidal zone): paHMLa Mexay MOpeM U cylUel, NpoCcTUpaKLLasaca OT NMUHUA Npu-
nuea, KoTopas pefko BbIBAaeT 3aTonneHa BoAoW, 4O NMHUM OTNMBA, KoTopasa 0bbIYHO BCerga nokpbiTa BOAOMK.

Mpumeuvanune 1 — lNpunueHasn 3oHa o0BbivHO NpedcTaBnaeT cobol necyaHyo 30Hy, KOTOpas NOCTOAHHO OcTa-
eTCs BNaKHOMN U3-3a HaberawLwmx BOSH.

MapaHune ochbuumnansHoe
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MpumevyaHne 2— CyllecTBYOT TAKKe KAMEHNCTLIE U CKanucTbie Beperosble NUHWUK.
Mpumevyanmne 3 — OHKM TaKe M3BECTHBI KaK IMTOpansHas 30Ha, cpefHenuTopanbHas 30Ha, cpegHuin ropu-
30HT NUTOPanNU, NPUIMBHAA 30Ha, NpUbpexHas 30Ha.

3.2 TeopeTUYecKoe KONMM4YecTBO Bblaensemoro [o6pasyloleroca] AMoKcMaa yrnepoaa; ThCO2
(theoretical amount of evolved carbon dioxide, ThCO,): MakcumarnbHoe TEOPETUYECKOE KOMUYECTBO AUOKCH-
Aa yrnepopa, obpasyrolieecs nocne NonHOro oKUCNeHMs XMMUYECKOro COeAUHEHUSA, BbIYMCIEHHOE MO Mone-
KynsipHon chopMyrne WM Ha OcHoBe onpeaeneHns obuero opraHnyeckoro yrnepoga (TOC) (3.3), BbipaxeHHoe
B MUINUrpaMMax AMOKCUAa Yriepoda, BblAeNeHHOro Ha MUIMrpaMM Ui rpaMm UCMbITYeMOro COeMHeHNs.

3.3 o6bwur opraHmyeckun yrnepoa; TOC (total organic carbon, TOC): KonuuecTBo yrnepoga, cogep-
»alerocsi B opraHn4yeckom coeguHeHuN.

MpumeyvyaHue — OBLUMA OpraHUYecKUin YrNepod BbipaxkatoT B MunnurpaMmmax yrnepoga Ha 100 munnurpam-
MOB COEAUHEHMS.

3.4 pacTBOpeHHbIN opraHuyeckun yrnepoa; DOC (dissolved organic carbon, DOC): YacTe opraHude-
CKOro yrrnepopa B Bofe, KOTopas He MOXeT BbiTb yaaneHa ¢ NOMOLLbI YCTAHOBIEHHOTO MeTona pa3feneHus
da3s, Hanpumep ueHTpudyrnpoeaHwem npu 40 000 M-c2 B TedeHue 15 MUH Unu pUNLTPaLMEN Yepes MeMm-
BpaHHbIn hunbTp ¢ guameTpom nop ot 0,2 go 0,45 Mkm.

3.5 chaza npepgBapuTensLHOro KoHAULUMOHMpoBaHuA (pre-conditioning phase): MpegBapuTenbHas UH-
KybaLns MHOKYNATa B YCNOBUSAX NOCNeAyHoLLEro cnsiTaHus 6e3 ucneITyeMoro Matepuana c uenbsto notpebne-
HWA 13BbITKA NPUCYTCTBYHKLLMX NOTEHUMANBHO OPraHNYeCcKMX BelLecTB, KOTOpPble MOryT NOMeLlaTh U3MEepEeHU-
M BUONOrMUYECcKOro pasnoXeHus, a Takke ANS ynyylleHUsa akknuMaTu3aum MUKpOOpraHM3MoB K YCNOBUAM

MUCMNbITAHWA.

4 OcHOBHBbIE MONOXeHuA

HacTtosilymin MeTod MCnbITAHUI OCHOBaH Ha onpeaeneHun obpasoBaBsllerocs gvMokcuaa yrnepoga no
MCO 19679. McnbiTaTenbHasa cpefa OCHOBaHAa Ha NnecyaHbiX MOPCKUX OTNOXEHUAX, NOMeLleHHbIX Ha JHO 3a-
KpbITOM KOMBbl U CMOYEHHBIX HATypanbHON MOPCKOW BOAOW. McnbiTyeMblil Matepuan npegnodTMTensHo 0or-
»eH ObITb B BUAE NOpOoLUKA.

Ouokecna yrnepoga, obpasylowmincs npyM MUMKPOBHOM pasnoxeHun, onpefensoT NogXOAAW MM aHanu-
TUHECKMM METOAOM. YpoBeHb DMOopasnoXeHWs yCTaHaBnuBalT NyTem CpaBHEeHWs KonudecTBa obpasoBas-
leroca AWoKcuaa yrnepoaa ¢ teopeTtnyeckum konundectsom (ThCO,) u BeipaxatoT B npoueHTax. Pesyns-
TaTOM WCMbITAHWA SBMAETCA MaKCMMarnbHbI YypOBeHb GMopasnoXeHus, onpegensembld no dase nnaTo
KpuBoli BuopaznoxeHus. [pUHLUKAN CUCTEMBI M3MepeHns 0bpa3oBaBLUErocsa AMOKCKMAA yrnepoda npuMBedeH B
NCO 14852:2018 (npunoxeHue A).

5 YcnoBusa npoBeaeHUA UCNbITaHUNA

NHkyGauuo NpoBoasT B TEMHOTE B MOMELLEHUU, HE COodepXalleM MapoB, UHIMMBUMPYOLWUX MUKPOOP-
raHM3Mbl, B KOTOPOM MoAAepKMBaETCA MOCTOsHHaA Temnepartypa, npeanodtuTtensHo ot 15 °C go 25 °C,
HO He Bblwe 28 °C, ¢ ToyHocThl 2. °C. JTloboe nameHeHme TemnepaTypbl OOSKHO GbiTb 060CHOBAHO W YETKO
YKa3aHo B NPOTOKOme UCMbITaHWU.

MpumeyvyaHne — PesynbraTel UCNbITAHWIA NONYYaOT NpY TemnepaType, KoTopas MOXET OTNM4aTbCA OT peanb-
HBIX YCNOBUIA MOPCKOW cpeabl.

6 PeakTuBbI

6.1 Bopa

OuctunnupoBaHHas MNW OeUMOHU3UPOBAaHHAas BOOA, HE COOEepKallas TOKCUMYHbIX BelecTs (ocobeHHo
Meau) u copepxallas MeHee 2 mr/om3 DOC.

6.2 MpupooHaa Mmopckaa Boga/ocagok

OTBupaioT B Beapo obpasel necyaHoro ocagka M MOPCKOW BOObl C MOMOLLbLIO Yepnaka ¢ GeperoBou
NWHWK Ha manoin soge. [InA TpaHCNopTUPOBaHUA NMEPeHOCAT BNaXHbIN 0CafoK BMECTe C MOPCKOW BOAOW B
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repMeTVYHbIe KOHTeMHepbl 1 OLICTPO AoCTaBnAwT B nabopatopuio. [Nocne AocTaBkM A0 UCNOMNb30BaHUS Xpa-
HAT OcagoK npu HM3KoW TemnepaType (NpumepHo 4 °C). Npoby mopckon Bogbl/ocagka npegnodTUTeNnbHee
MCronbL30BaTh B TeueHue 4 Hep nocne otbopa npob. 3anuceiBaT Bpems U YCnoBusa xpaHeHus. MNepen npwu-
MeHeHWeM yaanawT noboi BUAUMBINA KPYMNHBIA MaTepuan (HanpuMep, pacTUTENkBHLIR MaTepuan, pakyLku).

MpumedyaHue 1 — [Ons yBenuyeHUst N3MEHYMBOCTA MUKPOOPTaHU3MOB MOXKHO MOMYyYUTb 0CaO0K U3 HECKOMb-
KUX NpoB, 0TOBPaHHbIX B pa3HbIX MEeCTax.

MpumeuvaHnune 2 — Npobbl MOPCKOW BOObI M OCadKa TAKKe MOXHO 0TODpaTh U3 KPYMHbIX 0BLLECTBEHHbIX MOp-
CKMX aKBapuyMmoB.

WamepswT TOC, pH u cogepxaHune azoTta B ocagke. CogepkaHue o0Llero opraHMyeckoro yrnepoga B
ocagke fomkHo coctaBnaTh oT 0,1 % Ao 2 %.

[na yMeHbLUEHUS COOEpKaHUsA OpraHMYeckux BellecTB 1M )OHOBON pecnupauuy o0cagok MOXeT BbiTb
NOABEPrHyT NpeaBapuTensHoOMY okucneHuto. Ocagok U MOPCKYH BOAY CMELLMBAKT C BO3AYXOM M OCTOPOXHO
nepemelwwmsaloT (He bonee 20—30 06/muH) B BoNbLIOM KOHTENHEPE B Te4eHWe Tpebyemoro nepuoga Bpeme-
Hu. B npoTokone ucnsiTaHui cooblwatoT 0b 3Toi NpeaBapuTensHon obpaboTke.

7 Annaparypa

7.1 O6LMe NonoxeHus

Cnepyet ybegnTbcs B TOM, YTO BCA CTEKMAHHAA Nocyda TWaTenbHO OYMLLEHA U HE COLEPKUT OpraHu-
YeCKUX UIN TOKCUYHLIX BELLECTB.
TpebyeTtcsa obbiyHoe nabopaTopHoe obopyaoBaHve, a Takke HUKenpueeaeHHoe.

7.2 UcnbiTaTenbHble cocyabl

BuomeTpuyecKne cocyabl BMECTUMOCTbLIO OT 2 A0 4 AM3, KOTopbie AOMKHbI HAXOAWTLCA B MOMELLEHUN
C MOCTOAHHOW TEMNEepaTypol UNKM B TEpMOCTaTUYEeCKOM annapate (Hanpumep, BoasHoin 6aHe). MOXHO Wc-
Nonb30BaTh PeaKLUMOHHbIE annaparbl 6OMNbLUER UMY MEHbLLER BMECTUMOCTHW, €CI 3TO He BMUAET Ha YCNoBuUS
OKpy>KaloLLen cpeabl.

7.3 KoHTenHep ana nornotutens CO,

CTeKnsHHbIA KOHTeNHEep, PACNONOKeHHbIA B ¢cBOGOAHOM NPOCTPAHCTBE peakUMOHHOTo annapaTta U co-
pepxawuin 100 cm® 0,025 N pactsopa Ba(OH), nnwn 30 cm? 0,5 N pacTBopa KOH.

7.4 AHanuTU4YecKue Bechl

AHanuTn4yeckne Becbl ¢ TOYHOCTbI He meHee 0,1 Mr.
7.5 pH-meTp.

8 NpoBeneHne ncnbITaHUN

8.1 UcnbiTyembih MaTepuan

McnblTyeMbln Matepuan xenartenbHo UaMens4nTh. [1puroToBneHmne NnopoLlKa U3 NnacTtmMacc BeINONHAKT
B cooTtBeTcTBMM ¢ MCO 10210. B kavecTBe anbTepHaTUBLI BBOASAT WUCMLITYEMbIA Matepuan B BUAE MMNEHKN
unu nnacTuHel. OBpasel AoMmKEH UMETb ONpedeneHHy Maccy M codepXaTbk 4OCTaTOMHOE KONMWYecTBO yrie-
poaa Ans BbigeneHus (npogyuuposanus) CO,, KOTOPLIN MOXET BbiTh aAeKBaTHO M3MEPEH C MOMOLLLIO MpW-
MEeHAEeMOW CUCTEeMbI. VICMonb3yloT KOHLUEeHTpaUuio ucneiTyeMoro matepvana He meHee 25 mr/100 r ocagka.
OTa macca obpasua gomkHa cootBeTcTBoBaTh 10C okono 15 mr/kr. MakcumansHasa macca obpasua B cocyge
orpaHudeHa nogaden Kucrnopoda B CTeKNAHHbIM cocyd. PekomeHgoBaHo pacxogoBath oT 40 go 75 mr uc-
neiTyemoro matepuana Ha 100 r ocagka. BeruncnawT TOC no xumudeckoin dopmyne unv onpegensiioT nog-
XOOSAWKMM aHanMTUYeCcKUM MeTOAOM (HanpuMep, 3NMeMEeHTHbBIM aHanyM3oM UM U3BMepeHUeM B COOTBETCTBWM C
NCO 8245) u ThCO,,.

Bug v hopma ncneiTyemoro matepvana MoryT BMUsTb Ha CKOpPOCTb ero buopasnoxeHus. MNMpegnodtu-
TenbHO UCMOMb30BaTb OOMHAKOBYI0 DOPMY W TOMLLMHY, €CIW HYXXHO CPaBHWTbL pa3Hble BUAbl nnactMacc. Pe-
KOMEeHOYETCS rpaHyrioMeTpUYecKuin cocTas ¢ gnameTpom He Bonee 250 MKm.
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WcnbiTyemblid MaTepran Takke MoxeT ObiTb BBeeH B Buae nneHku. MorpyeHue B 0cafok UCMbITYemMo-
ro matepvarna B Buze nneHky MOXeT OrpaHuynTb rasaoobMeH Mexay BoOAHOW Maccor v ocadkoM, crnocobeTeys
06pa3oBaHnio aHaspobHbIX 30H NOA UCMLITYEMbIM Matepvanom. Ons yMmeHblleHus 3T7oro achdekTa MOXHO
paBHOMepPHO NepthopupoBaTh 06pasell NNeHKU Mo BCel NoBepXHOCTU.

8.2 3TanoHHbLIW MaTtepuan

B kadyecTBe aTanoHHOro Marepuana WUCMonb3ylT MUKPOKPWUCTANMYECKYD Lenmnionosy Wnm QunbTpbl
13 GeaszonbHoit uennonossl!). Mo BoamoxHocTn, TOC, hopMa v pasMep AOMKHbI GbiTb COMOCTABUMBI C WC-
nbITyeMbiM MaTepranom. B kayecTee oTpULATENbHOrO KOHTPONSA credyeT UCnonb3oBaTe HebuopasnaraemMbli
nonumep (HanpumMep, NONUaTUNEH) B TOM e hopMe, YTO M UCTIbITYEMbIA MaTepuan.

8.3 NogroTtoBka ocagka

Ons yopaneHua n3bbiTka MOPCKOW BOAbl OCAOOK (OUMLTPYIOT B BOPOHKE C ByMaKHbIM (QUINLTPOM rpy-
Bon ounctkn. Ocagok ByaeT roToB K UCNbITAHUAM, KOT4a 3aKOHYMTCH KanaHue mopckon Boabl. Ocagok nocne
huneTpauumM B gansHenweM HasbiBakoT «BNayHbIA ocagoky. Mpu Hanuuumn pakTopoBs, orpaHnYmnBarownx 6uo-
pasnoxeHue, Kk ocaaky MoxeT 6biTe gobaeneH asor (Hanpumep, NH,Cl unu NaNO,). PekomeHgyetcsa foba-
BWUTb B McnbiTatensHyto cuctemy 0,1 r N Ha 1 r TOC ucneityemoro obbekra. 3TW OONCMHEHUS AOMKHbEI BbITh
yKa3aHbl B oT4eTe 06 UCNbITaHNSX.

PekomeHayeTca oNnTMMW3MPOBaTh COOTHOLLEHUE MEXAY OPraHWYeckuM yrnepogomM v asoToM (OTHOLUe-
Hue C/N) B ncneiTaTensHon cMmecu Ansa obecnedeHwns Havbonee BrnaronpusTHLIX YCIOBUIA BUOpa3noXeHus.
OtHoweHne C/N ona ucnbiTaTenbHOR cMecK NpeanodTUTensHO OMKHO cocTaenaTte oT 10 go 40.

8.4 UcnbiTaTenbHanA ycTaHOBKa

ObecneunBaloT COOTBETCTBYIOLLEE KONMUYECTBO COCYA0B ANA TOro, YTobbl UCAbITAHWE BKOYANo:

a) Tpu cocyAa ans ucneiTyemoro marepuana (obosHavaiot Fr);

b) Tpn cocyna Ans KOHTPOMbLHOTO onbiTa (0bo3HaqatT Fg);

C) Tpu cocyaa ansa atanoHHoro Marepuana (obosHaqator Fp).

HononHuTenbHO pekomeHayeTca 4o0aBUTh!

d) Tpv cocypa Ana oTpuLaTensHoOro koHTpons (obosHavatoT Fy).

[na npeasapuTensHONW NPOBEpPKU MOTyT BbiTh MCMONBL30BaHBLI ABA COCyAa ANA UCMbITYEMOro Marepua-
na, KOHTPOIbBHOIO OMbITa, 3TANIOHHOTO MaTtepuana v Ans oTpUUaTenbHOro KOHTPONA BMECTO Tpex.

8.5 ®a3a npepBapuUTENbHOro KOHAULUUMOHUPOBaHUA

OBbIYHO MCNONB3YHT UCMbLITATENbHLIA COCYA BMECTUMOCTBLIO 3 am3. TMoMeLLaT paBHOE KONUYECTBO
(oT 200 go 600 r, 06b14HO 400 r) BNAXHOro ocagka Ha AHO KaxK4oro cocyda v pa3paBHUBALOT 4ns oOpa3oBaHus
0QHOPOAHOrO Cros. He NpuaaBnMBaloT U HE YNNOTHAKT 0CaaoK.

HanwueatoT B siveiky abcopbepa gvokcuaa yrnmepoga ucneitatensHoro cocyga 30 cm3 0,5 H KOH wnnu
100 cm3 0,025 H Ba(OH),. MNomewatoT cocyabl B cpeay C NOCTOAHHOW TEMMNepaTypor 1 AakT BCEM cocyaam
AOCTWYbL 3adaHHON TemnepaTypbl. CHUMaOT HeOOXoAUMbIE NMoKasaHusa 1 crneaaT 3a BoiaeneHnem CO,.

3Ty dpasy npoeogAaT 4na Toro, 4Ytobbl ybeanTbcA B TOM, YTC 3HOOTEHHAs pecnupauns ogvHakoeasi B
pasHbIX CoCydax, a Takxe AN npegBapuTenbHOrO OKUCIEeHMs 30bITOYHOTO OpraHMYecKoro BellecTea, YTookl
Ha4yaTb MCMbITAHUA C Bonee HU3KOro YPOBHSA 3HOOTEHHOW pecnupaunu.

Kak npaeuno, ata cpasa gnutcs Hedento, Ho MoXeT ObiTek NPOANEeHa, ecnn NpoBegeHHbIe U3MepeHus
yKa3biBaloT Ha Gonbuwoe konuyecTso Beigensioweroca CO,.

Ecnu ebigenerne CO, B cocye otnuuaetcs (Gonee Yem Ha 30 % oT cpegHero sHavenus CO, ans Bcex
COCYAOB), NCKIIOYAKOT OTAMYALWMIACA COCYQ UMK B CNyYae MHOXECTBEHHbIX OTKMOHEeHUA UCNBITaHUS HauuHa-
HOT 3@HOBO C HOBbIM OCaKOM.

MoxHo [obaBnATL pas3Hblie 0ObEMbI U KONMUMHECTBA, ECMNK 3TO HE BIMSET HA YCITOBUS OKPYXXatLLen cpeabl.

Mpwn Ncnonb3oBaHWW PeakToOpoOB PasHOM BMECTUMOCTU MOXKeT BbiTh 3a4eMCTBOBAHO pa3sHOe KONMYecTBO
ocajka npu YCrnoBUK, YTO TONLMHA CMOA OCafKa Ha AHEe HaxoOuTcs B AuanasoHe OT NpUMeEPHO 2 oM (npegn-
NoYTUTENBHO A8 MenKoro ocafgka) 4o npuMepHo 4 cMm (MpednodtTuTensHo aAns rpybogucnepcHoro ocagka).

1) MukpokpucTannuueckas Lennionoaa Avicel, npoussogumas Merck, unv nabopatopHas dunsTpoBansHas Gymara
Whatman Ne 42 6binn npr3HaHbl YO0BNETBOPUTENbHbIMI ANA 3ToW uenu. VMHdbopmauwrsa gaetca ana yoobcTea nonb3osa-
Tenei HACTOALLEro cTaHAapTa U He 03Ha4aeT oaobpeHust aToro NPoAyKTa co CTopoHkl ISO.

4
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8.6 Hayano ncnbiTaHum

OTkpbiBalOT cocyabl. BHOCAT M3aMenb4YeHHbIA UCTILITYEMbIA MaTepuan. TwaTenbHo nepeMeLLBalT oca-
JOK C MaTepuanoM 40 OAHOPOAHOCTWU. He npuaaBnuBaoT 1 He YNNOTHSKT 0CafokK.

Korga maTepman ucnbiThlBAETCsl B BUAE NNEeHKW, OTOABUralT YacTb ocajka, NoMeLlatrT MNeHKy 1 3a-
KpblBaKT €e 0TOABWHYTLIM OCafKoM, pacnpenenssi ero paBHOMepHbIM CroemM.

Macca o6pa3suoB (MCMbITYEMbIX W 3TanNOHHbIX) AOMMKHA COCTaBNATbL He MmeHee 100 Mr npu “cnonb3oBa-
HUM KonGbl BMECTUMOCTbIO 3 AMS, YTo COOTBETCTBYET MCXOOHOW KOHLEHTpauum ucnelTyemoro obbekrta, npu-
BegeHHon B 8.1.

[MoBTOPSAOT NpoLuenypy BBeOeHUA B COOTBETCTBYOLLME KONObl ANA 3TanOHHOro Marepuana u matepua-
na oTpuUaTenbHOro KOHTPOns. 3anvcelBaoT Maccy ocadka v Npobbl, BBEAEHHON B KaXKAkIN COCYA.

Mpy HeobXOQMMOCTM MOXHO A0DaBWTL MUTATENbBHYK Cpedy ONA NOAAEepXKaHWs MMKPOOHOro pasHo-
obpasus u cnocobHocTM BuopasnoxeHns ucneityemoro matepmnana. O HeobxogUMOCTU 1 BpeMeHW BBeAeHNs
OONOMHUTENbLHBIX MATATENbHbLIX BELWECTB UMK O APYIMX COOTBETCTBYIOLLMX Mepax MOXHO caenaTtb BbIBOA, Ha-
onogan 3a xoqomMm BropasnoXeHus BO BpEMEHW 3TarnoHHOro Martepuana uenmnonosbl.

JTtoBble JONONHEHWS U MCNOMNb30BaHHbLIA METO AOMKHbI ObITh YKa3aHbl B MPOTOKOMNE NCMNbITAHUMA.

8.7 NUamepeHue anokcuaa yrnepoaa

8.7.1 CO, pearvpyet ¢ Ba(OH), n ocaxpaetcsa B Buae kapboHata 6apusi (BaCO,). Konnyectso 06-
pasosasleroca CO, onpenensioT TUTPOBaHWEM OcTaBluieroca ruapokcuaa 6apusa 0,05 H consHon KMCNOTON
(HCI) no koHe4YHon To4kM No doeHondTanenHy Unmu ¢ NOMOLLbIO aBTOMaTUYeCcKoro TuTpaTtopa. 13-3a Belgepxu-
BaHUA B CTATMYECKWMX YCNOBUAX kKapboHaT 6apusa HakannMBaeTcs Ha NOBEPXHOCTU XXWMOKOCTKU, U ero cregyet
nepuoamn4veckn nepemMellnBaTb OCTOPOXHBIM BCTPAXMBAHWEM KOHTeWHepa Ans obecnevyeHWs HENPEPbIBHOMO
nornouleHuns soiaensaweroca CO,. 3Ton npobrembl MOXHO n3bexars, ucrnons3ya emecto Ba(OH), pactsop
rvgpokcuaa kanua KOH, He oBpasytowmii ocagka.

Mpumedanne — ObecyxkaeHne pesynsTatos UcnonbsosaHua KOH emecto Ba(OH), npuseaeHo s [4].

8.7.2 EmkocTn ¢ abcopbepom CO, cneayert yganate W OTTUTPOBBLIBATL A0 MPEBbILLEHWA UX MOMMOTK-
TenbHOW cnocobHocTu. [Nepuo BpeMeHU M3MeHAEeTCsl B 3aBMCHMOCTM OT OCagKa WU UCMbITyeMbIX MartepuarnoB
n Bynet MenneHHo yBeENUMYMBATHLCA MO Mepe YMEHbLUEHWS COOEepXaHua yrnepoaa B ocagke (pekomeHgyemas
nepuognYHoCTb Kaxable 3—4 AHA B TeyeHve nepBbix 2—3 Hed W B gansHeiwem kaxgble 1—3 Hep). Bo Bpe-
MS yOaneHusl eMKOCTeN peaKkTop OOMKeH ocTaBaTbCsl OTKPbIThIM ANs 0BHOBNEHWs Bo3ayxa nepeq 3aMeHon
Ha 100 cm3, ceexero rnapokcuaa 6apus 1 NOBTOPHLIM 3aKpbITUeM. PeakTopbl cneayeT 0CTaBNAThL OTKPLITLIMY
NPUMEPHO Ha 15 MUH.

Mpwn MCnonb3oBaHWK pasHbiX 0ObLEMOB U KONMYECTB BMECTUMOCTbL abcopbepa CO%ﬂOH}KHa BbITb NpoO-
nopuuoHanbHa onpegeneHHbiM obbemam. Hanpumep, ecnv BMecTUMoOCTb cocyaa 250 cM®, MOXHO MCMNOoMb30-
Bath 10 cm? cBexero ruapokcuaa Gapus.

8.7.3 CkopocTb BbiAeneHns AMOKCHaa yrnepoaa MoXeT BbIATU Ha NnaTo, Korda Becb AOCTYMHbIA yrne-
pon byaet okvcneH. McneiTaHne MoxkeT BbiTh NpeKkpalleHo Ha 3TOM aTane Wy paHee No YCMOTPEHWIO Monb-
3oBarens. [1o BO3MOXHOCTMW, OCTAaTOYHbIA UCMBITYEMbIA MaTepuan crnegyeT U3Bnedyb M3 ocajka COOTBETCTBY-
oMM METOAOM M KONMMYECTBEHHO onpefenuTb (Npu HeobxogumocTw).

Mpumevanne — Boigermelniics CO, MOXeT ObITe KONUYECTBEHHO M3MEPEH C UCTOb30BaHMEM APYTiX noa-
XOOALWMX METOOOB, OCHOBAHHbIX HA MH(bpakpacHbix aHanuaatopax CO, unn Ha aHanuaatopax TOC, ocHaLeHHbIX MHdpa-
KpacHbiM hoTOMETPOM.

8.8 3aBeplueHMe UCNbITAHUNA

VicnbiTaHme cumntaoT 3aBepleHHbIM NPy OOCTUXEHMW NOCTOAHHOIO YPOBHA BblAENEHNA 002 (cpaaa nna-
TD), ecnu ganbHenwee 6m0pasn0)+<eHMe He npeanonaraeTcs. MakcumanbHbIA CPOK MCNbITAHUA — 24 wmec.
B cny4vae ONUTenbHbIX ncnbiTaHWin ocoboe BHUMaHue cnegyert yoenntb TEXHWYECKOW CUCTEME (Hanpwwep,
repMeTU4HOCTK UCNblTaTeNbHbBIX COCYA0B U COE,ELMHGHMI?E). INMobble NMPUHATBIE CneluarnbHble Mepbl, HANnpuMep
ans obecneyenns MMKDOEPHOI'O DaSHOOﬁpaZBVIFI nnu obecneveHns OOCTaTto4YHOro Konm4yecTsa NUTaTenbHbIX BE-
LeCcTB, OOIMKHbI ObITb I'IO,D,DOGHO NpUBeSeHbl B NPOTOKONE UCMbITaHWIA.
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9 BbluucneHue U BblpaXeHue pe3ynsraTtoB

9.1 BbluKucneHue

9.1.1 KonuyectBo npoayumposaHHoro CO,

9.1.1.1 O6wme nonoxeHus

MepBbIM WaroM B BbIMUCIIEHUN KONMWUYecTBa npoayumposaHHoro CO, SBNSETCA KOPPEKTUMPOBKa peak-
TOPOB C UCCMeayeMbIM MaTepuanomM Ha sHaoreHHoe npoayunposaHue CO,. PeakTop ¢ KOHTponbHOW Npo6o
CNy>XWT Ans KoppekTuposkn CO,, KOTOPbI MOXET NpoAyLMPOBaTLCA B peaynsTate 3HOOTEHHON pecnupaumm
MukpoopraHuamos. Konudectso CO,, NpodyLpoBaHHOMO UCMLITYEMbIM MaTepuarnom, onpeaensioT no pas-
HOCTH (B KyBMYECKUX CaHTUMETpaX TUTPaHTa) MeXay COCYAOM C UCMbITYEMbIM MaTepuanomM U COCYAOM C KOH-
TponbHO npoboi. Crnegyowum Warom sBnAsieTcs npeobpasoBaHue KybMYEeCcKMX CaHTMMETPOB TUTPYIOLLEro
pacteopa HCI B mr npoayuuposaHHoro CO.,,.

9.1.1.2 Ucnonek3osanne Ba(OH), B ka4ectse nornotutena CO,

Mpu nonaganun CO, B emkocTh abcopbepa NPOMCXOANT peakuus:

O6pasosaBwuiica BaCO, HepacTBopuM 1 BbinagaeT B ocafok. KonvyecTso ocTaBlleroca B pacTeope
Ba(OH), onpepensawTt TuTposaHuem 10 cm3 pacteopa HCI no thopmyne

Ba(OH), + 2HCI — BaCl, + 2H,0. (2)

N3 dpopmyn (1) 1 (2) BUAHO, 4TO Ha Kaxable 2 mmone HCI, nspacxogosaHHOM Ha TUTpoBaHue, obpasy-
etca 1 mmones CO,. Takum o6pasom, konuyecTso npoayumposaHHoro CO, B MMOMb BBIYMCISKOT Mo hopmyne

Mmons HCI
mmonb COp = —.

(3)

HopmanbHocTb Mcnonb3oBaHHoi HCI coctaBnseT 0,05 H. 3ameHsst 3Ha4deHre MMOIb NoyYarT opMyny

(0,054)-(cm® Hl)
= : (4)

Ons npeobpasosaHus B Mr CO,, nony4yeHHOe 3Ha4YeHUE YMHOXKaOT Ha MonekynspHyto maccy CO,, co-
cTasnsowyto 44 mr/Mmorib, No gopmyne

mmonb CO, =

[(0,05)-CM3 Ha TMTpOBaHme]

2

Takum obpasom, ans npeobpasosaHus kybudeckux caHtumetpos HCI B munnurpammel CO,, nepeoe
yMHOXatoT Ha 1,1.

9.1.1.3 Ucnone3osanne KOH B kayectse nornotutensa CO,

Beipenusluninca CO, bynet pearnposats ¢ KOH no hopmyne

a) 2KOH + CO, — K,CO4 + H,0.

MpooykT peakuyun, npuBeaeHHon B nepeuncneqnu a), K,CO4; pacTBopum 1 He BbiNagaeT B 0CaAoK.

Ceexwit pactop KOH, B koTopom He abcopbuposaH CO,, MoxHO TuTposaTte ¢ HCI no dopmyne

b) KOH + HCI — KCI + H,0O, npu sHa4yenun pH =7.

Pacteop KOH, ucnonb3syembin B kadectse nornotutens CO,, Gyaet cogepxaTtb Kak Hermpopearmposas-
wmin KOH, Tak n K,CO4 cornacHo nepeyuncneHuio a).

Bo Bpemsa TuTpoBaHusa oba xMMUYeckux BelllecTea byayT pearmposats ¢ HCI no hopmynam:

¢) KOH + HCI — KCI + H,0, npu 3Havenun pH =7;

d) K,CO4 + HCl — KHCO, + KCI, npu 3Ha4eHun pH = 8,5.

M3ameHeHns 3HaveHnin pH peakuumii no nepedmcneHnam b) n ¢) HaknagbiBarTCA APYr Ha Apyra u He Mo-
ryT 6bITb guddepeHupoBaHbl. ToNbkO 04Ha KOHeYHasl Todka B AuanasoHe pH oT 7 go 8, cooTBeTCTByHOLWaAdA
OBYM peakuusiM, MOXeT ObiTb MAEHTUULMPOBAHA C NOMOLLLI NOAXOAALLEro UHOKKATOpPA.

AncopbuposaHHblit CO, MoxeT GbiTh OnpedeneH BbIYMTAHWEM MO 3KBUBANEHTY ((hakTopy aKBUBANEHT-
HocTu) H+, Heobxooumomy Ans HeWTpanuaaumm ucxogHoro pacteopa KOH, n akemBaneHTy H+, Heobxogumo-
My OIS HEMTpanuaauunu no peakuusam no nepeducneHuam c) u d). Ha npaktuke:

mr CO, = -44 =11 cm3 HCI Ha TuTpoBaHue. (5)

mmons CO, = [cm3 HCI napacxop. B (b) — cm® HCI uapacxoa. B (c) + (d) koHe4Has Touka] - H HCI,  (6)

roe H HCl — HopmanbHocTh pacteopa HCL.
6
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Ecnn gocTyneH gaTyumk onpegeneHns KOHe4Holn Toukn, mmonb CO, mMoxHo onpeaennTb 6e3 ucnonb-
30BaHUS MHOUKATOPA ¢ NMOMOLLLI AOMNONHUTENLHON peakuun. JanbHelwee gobaeneHne HCI cnocoBeTeyeT
saanmopenctauio HCI ¢ KHCO,, o6pasosaslunMmca no peakuum no nepeqncneHnto d):

e) KHCO4 + HCl — H,CO4 + KCI, npu 3Ha4eHun pH = 4.

3kBUBanNeHT (hakTop 3KBUBANEHTHOCTU), U3PaCXO4OBAHHLIA B peakuun no nepevymcneHuro e) 1, cneno-
BaTenbHO, B peakuum no nepedncnenmnio d), cooteetcTeyeT K,CO,, nony4yeHHOMY Mo peakuun no nepeyuncne-
HUIO @), KOTOPEIA, B CBOK oYepedb, COOTBETCTBYeT nornoweHHomy CO,,.

CneposartenbHo, 1 mons KHCO, cootBetctayet 1 monio CO,, obpasoBaswemyca B peakuum no nepe-
YMCneHuo a):

mMmorbs CO, = mmonb HCI, uspacxo4oBaHHOMY B KOHEYHOW TOYKE MO NEpeyncneHmio (e). (7)

Takum obpasom
MmMornb CO, = cm3 HCI uspacxofoBaHHOMY Mo nepeuncneruio e) - H HCI, (8)

rae H HCI — HopmanbHocTL pacteopa HCI.
OxkoHuatenbHoe KonunyecTso CO,, MI, BbIMUCTIAKT N0 hopMyne

mr CO, = mmonb CO, . 44. (9)

9.1.2 MNpoueHT GMopa3nNoXeHUA
MpoueHT BMopasnoXeHUsa — 3TO COOTHOLLEHNe MeX/y KONMYeCcTBOM BbidenuBLueroca (MpoayunposaH-
Horo) CO, v Teopetnyeckum 3HadveHmnem CO, (ThCO,). ThCO, BuiumMcnAT No hopmyne

44
ThCO; = o6paszey, (mr)-TOC (%)E (10)
roe TOC — TOC nnactmaccs! (Mnu aTanoHHoro obpasua), genexdHoe Ha 100, %;
44 — monekynspHas macca CO,.
12 — monekynsapHasa macca C.
CnenoBaTtenbHo:
Ml NPO nposaHHoro CO
% OnopasnoxeHna = RO RE 2 .100. (11)
ThCO,

9.2 BbipaxeHue U UHTepnpeTauua pe3ynsLTaTtoB

CocTaBnawT Tabnnuy namepeHHbix sHadeHnin CO, 1 NpoLeHTOB BMOPa3NOXeHNA ANs KaXhoro MHTep-
Bana M3MepeHus U KaXK[aoro MCrbiTaTenbHoro cocyaa. [ns kaxaoro cocyna cTposT rpauk HakonneHus Bbl-
nenuslieroca CO, 1 kpuBylo BMOpasnoXeHna B MPoLeHTax B 3aBUCHMOCTM OT BPEMEHM.

MOXHO NOCTPOUTL rpadrk CpeaHNX 3HaYeHun BropasnoKeHus.

MakcKvManbHbIi ypoBeHs BUopasnoXeHus, onpefensemMelii kak cpefHee 3HayeHue asbl NnaTo rpadu-
Ka GMOopasNOKXeHNs UNN MakcMManbHoe 3HadYeHue, Hanpumep, Korga rpadyk CHKaeTcs UNnu B AansHenwem
Me[IeHHO MOoBLIWAeTcs B hase NnaTo, XapakTepusyeT cTeneHs BUopasnoXeHUs UCMbITYeMOro Matepuana.

Ha nonydYeHHbI pe3ynsTaT MOryT BNUATE CMAYMBaeMOCTh UM (hopMa UCMLITYeMOro Matepuana, u, crne-
[AoBaTenLHo, Npoueaypa UCMbITaHWA MOXEeT ObiTb OrpaHMYeHa cpaBHEHWEM MacTMacc aHanorMyHom XMMK-
YECKOW CTPYKTYpbI.

Mpw MHTepnpeTauW pesynsTaToB UCMLITAHWIA, MOKa3bIBALMX HU3KYID BropasnaraeMocTb, MOXeT ObiTb
none3Hon MHPOPMALIMA O TOKCUYHOCTU UCTIBITYEMOro MaTepuana.

10 JoCTOBEPHOCTb Pe3ynbLTaToB UCMbITAHUN

McnbiTaHne cYMTalT OOCTOBEPHLIM, ECIU:

a) KonuyecTeo Bblgenueleroca CO, B aTanoHHOM marepuane F. coctaenset Gonee 60 % ThCO,
yepes 180 gHewn;

b) konu4ectso Beiaenuswerocs CO, KOHTponbHOrO obpasua Fg B KOHUE WCMbITAHWS He MpesbllaeT
3,5 mr CO,/r BnaxkHoro ocagka (cm. 8.3) nocne 6 mec;

C) KONM4YecTBO AMOKCKMAA yrnepoaa, BblAeNMBLIErocs U3 Tpex KOHTPOrNbHbIX 06pasuos Fg, HAXoaMTCS B
npegenax 20 % OT cpedHero 3Ha4YeHusa Ha dhase NNaTto UNK B KOHLUE UCTbITaHUS;
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d) pa3HoCTb Mexay npoLeHToM Bropa3noXeHnst 3TaNoHHOTO MaTepvana B pasHblX COCyaax CoCTaBnseTr
He 6onee 20 % OT cpeaHEro 3Ha4eHUs B KOHLE UCMbITaHUS.

Ecnu npu npoeeaeHum oTpyULIaTENbHOTO KOHTPONS (Cocyabl Fy) 3HaunTenbHoro 6nopasnoXeHns He Ha-
Bntoganoce (meHee 10 %).

Ecnu 3TV KpUTEPUW HE BEIMOMHAOTCS, MOBTOPSIOT UCMbITAHUE C APYTUM OCaAKOM.

11 MNpoTokon ucnbiTaHUK

MpoTOKON UCMBITAHWIA OOMKEH COodepXaTb, Kak MUHUMYM, Crieaylowyto nHopmaumo:

a) CCbINKY Ha HacTOSALWMIA CTaH4apT;

b) Bclo uHcbopmauunio, HeobxoguMylo ANs MAEHTUHUKALWN UCMBITYEMOrO U 3TANOHHOMO MaTepuanos
W OTPUUATENbLHOIO KOHTPONA (ecnu npumeHsnu), Bknodas ux TOC, ThCO,, xumMuueckunit coctas u opmyny
(ecnun n3BecTHbI);

C) OCHOBHble MapameTpbl UCMLITAHWS, BKMOYAs UCMbITATENbHBIN 0ObEeM, UCNONb3YEeMYy UCMNbITAaTeNb-
Hylo cpeny, TemnepaTypy UHKyGaumm n kKoHevHoe 3HavyeHne pH;

d) UCTOYHMK, KONMMYECTBO W XapakTEPUCTUKW WNCNOMb3YeMbIX MOPCKMX OTMOXEHWIA, BKNOYas 3HaYeHue
pH, sonbHocTtb, TOC, oTtHoweHue C:N, naty otbopa, yCnoBusi XpaHeHusi, obpalleHnss U noTeHuManbHyo
aganTauul K UCnbITyeMoMy Matepuany;

€) ucronb3yemble aHanUTUYeckne MeToabl, BKIHYas NpuMHUMN yCTpoicTBa pecnvpometpa u TOC;

f) pesyneTaThl UCNbITAHWI B NONHOM 0Bbeme, nonydyeHHble Ans UCTLITYEMOro 1 3TanoHHOro Matepua-
JIOB W OTPULLATENbHOMO KOHTPOSS (ecnu NpUMeHanun), B TabnuyHoin v rpadpmuyeckoin hopme, BKNtoHas Bblae-
nuswwitcs (npogyumpoeanHbin) CO,, 3Ha4eHna npoLeHTa 61opasnoxXeHns;

g) NPOAOMKUTENBHOCTE MHAYKLMOHHOTO nepuoga, dasbl BMopasnokeHua M MakcumarnbHbIl YPOBEHb
paznoxeHus, a Takke obLy0 NPOAOMKUTENBHOCTE UCMLITAHWSA, NPKU HEOBXOAUMOCTK, eCn NPOBOAUIA MUK
onpenensanu, To Fy oTpULATENbHOrO KOHTPONS;

h) niobble opyrMe COOTBETCTBYHLIME OAHHLIE (HAMpUMep, pe3ynsTaT BU3YanbHOro 3akniuyuMTenbHOro
KOHTPONS M aHanmaa KoHe4YHor Npobbl, eCriv X MOXHO NOMy4YnTh, hoTorpacumn okoHYaTeNnbHbIX 06pasLoB);

i) nogpobHble cBeaeHWA 0 MeToAax, MCNOMb30BaHHbIX BO BPEMS MCMbITaHWA ANS NogAepKaHus MuKpob-
HOro pa3Hoobpaszus unu NnpegoTBpalLeHns gedrunTa NMTaTeNbHbIX BELLECTB.
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MpunoxeHne OA
(cnpaBo4dHoe)

CBE,D,EHMH O COOTBETCTBMUU CCbINOYHbLIX MeXOYHAPOAHbLIX CTAaHAOAPTOB HAUNWOHANbHbLIM CTaHOapTam

Tabnuua OA.1

BETCTBMA CTaHOapTa:

- MOD — mogunduumnpoBaHHbIA cTaHaapT.

O6o3Ha4YeHne CcblNoYHOro CreneHb O6Go3HayeHne 1 HauMeHoBaHWe COOTBETCTBYIOLLErD HALMOHANBHOMo
MeXayHapoaHoro ctaHagapTa COOTBETCTBUA cTtaHgapTa
ISO 10210 MOD OCT P 57222—2016 (MCO 10210:2012) «[lMnactmaccel. Metoabi
npuroToBneHnsa obpasuoB ANg McnbITaHWa nnacTMmacc Ha buonorude-
CKOe pasnoxeHue»
MpumeuvaHue — B HacToawen Tabnuue ucnons3oBaHo criegyrollee ycnosHoe 0bo3HavyeHue CTENeHU CooT-
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YOK 678:691.175:006.354 OKC 83.080.01

Knouesblie cnoea: nnacTMacchl, onpegeneHve aspobHoro G1MoNorMyeckoro pasnoXeHUs Hennasy4nx mare-
puanos, NogBep)XeHHbIX JENCTBUI0 MOPCKUX OTIOXKEHWA, MeTo onpeneneHns BelgenseMoro AMokcuaa yrne-
poda
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