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MNpepucnosue

Llenn, ocHOBHble NpVHLMNbLI 1 06LMe npasuaa nNposBefeHnss paboT N0 MEeXrocyAapCTBEHHOW cTaHaap-
Tnsauuu yctanosneHbl FOCT 1.0 «MexrocygapcreeHHas cuctema ctaHgaptusaumn. OCHOBHbIE MOIOKEHUA»
n FOCT 1.2 «MexrocygapcrBeHHass cuctema ctaHgaptusaummn. CtaHaapTbl MeXrocyjapcTBeHHbIe, npasuna
N peKkoMeHJauun No MeXrocyfapCTBEeHHON cTaHjapTusauumn. MNpaeuna paspaboTkn, NPUHATUA, 06HOBNEHNSA
N OTMEHbI»

CeefieHns o cTaHgapTe

1 MOArOTOB/IEH ®epepasbHbiM FOCYAAPCTBEHHLIM YHUTApPHbIM NpeanpuaTueM «Bcepoccuiickuii
Hay4HO-MccneaoBaTeNbCKNA LLeHTP cTaHjapTusaummn, nHdopmauum n ceptudgmkannm cobipbs, Mmatepmanos u
BelecTB» (Pryrn «BHNLICMB») Ha oCHOBE COGCTBEHHOr0O NepeBoja Ha PYyCCKU A3bIK @aHTN0SI3bIYHON Bepcumn
[OKYMeHTa, yka3aHHOro B nyHkTe 5

2 BHECEH ®egepa/ibHbIM areHTCTBOM MO TEXHNUYECKOMY PerympoBaHuio U METPOornm

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO cTaHAapTusauumm, MeTpoaorum n ceptudukanmm (npo-
ToKon OT 5 HosA6psa 2013 1. Np 61-11)

3a npuHATHEe nporosocosanu:

KpaTKOe HanmeHoBaHWe CTpaHbl KOA CTpaHbl No COKpaLIJ,eHHOE HanmeHoBaHWe HauuoHanbHOroO
no MK (MCO 3166) 004—97 MK(WCO 3166)004 -97 opraHa no ctaHgaprtusauum

ApmeHns AM MuHaKoHOMUKM Pecny6ankn ApmeHunst

Benapycb BY FocctaHpapT Pecnybnmkun Benapycb

Kunpruans KG KblpreisctaHgapt

Mongosa MD Mongosa-CtaHgapT

Poccus RU PoccraHgapT

TamkukucTaH TJ TamkmkcTaHaapT

4 Tpukasom depgepanbHOro areHTCTBa N0 TEXHUYECKOMY PerysiMpoBaHvio U METPOsorMm oT 22 Hosi6ps
2013 r. Np 809-cT MexXrocyfapcrBeHHbli ctaHgapT FTOCT 32433—2013 BBefeH B AeliCTBUE B KayecTBe
HaLMoHanbHOoro ctaHgapTta Poccuiickoin ®epepaumm ¢ 1 asrycta 2014 r.

5 HacTosiwuii cTaHfapT MAEHTUYEH MexayHapoaHoMmy fokymeHTy OECD. Test Ne 310:2006 «Cnoco6-
HOCTb K 6rnopasnoxeHuto. OnpegeneHne CO02 B 3akpbITbiX cocygax (B cBO6GOAHOM npocTpaHcTBe)» [«Ready
Biodegradability — C02in sealed vessels (Headspace Test)». IDT].

HavmeHoBaHWe HacTosLero cTaHfapTa U3MEHEHO OTHOCUTE/IbHO HaVMeHOBaHWS yKa3aHHOro Mexay-
HapoHOro foKyMeHTa Ansa npusefeHus B cooteetcTeue ¢ FOCT 1.5 (nogpasgen 3.6)

6 BBEJEH BIMEPBbIE
7 NMEPEN3OAHUE. Anpenb 2019T.

WHbopmauus o BBefeHun B AeiicTBUe (MpekpaLieHun aelicTBMA) HacTosLlWero cTaHgapTa u nme-
HEHU K HEMY Ha TEPPUTOPMUY YKa3aHHbIX Bbille rocyfapcTB Ny6anKyeTcs B ykasaTenax HauMoHaIbHbIX
cTaHfapToB, M3AaBaeMblX B 3TUX rocygapcrBax, a Takke B ceTu VIHTepHeT Ha caliTax cooTBeT-
CTBYIO L, MX HALMOHasIbHbIX OpraHoB No cTaHgapTusaumnu.

B cnyyae nepecmoTpa, M3MEHeHWs MM OTMEHbl HAcTOALWLero ctaHfapTa COOTBeTCTBylL,as
nHopmMauua 6ynet onybnmkosaHa Ha opuLMabHOM MHTEepHeT-caiTe MexrocysapcTBEHHOro coseTa
no ctaHgapTmsauumn, MeTpoaorum n ceptTudmnkaLmnmm B katanore «MexrocyapcTBeHHble cTaHA4apThbl»

© CrangaptuHdopm. odpopmneHne. 2014. 2019

B Poccuiickoilt ®efiepauuny HacTosALLMIA cTaHAAPT He MOXET GbITh NMOJIHOCTbLIO UK
YacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH 1 PacNpoCTPaHEH B kayecTBe 0(IMLMABHOTO
u3gaHuns 6e3 paspelleHus ®epepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryiMpoBaHuto
¥ MeTposiorum
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BeBepeHune

O6uwenpusHaHHbI MeTog [1], OCHOBaHHbI Ha opuruHanbHoM TecTe LUTypma [2] Ans oueHkn 6uonoru-
YeCKOro pas/fiokeHUsi OpraHnyecknx XMMUYeCcKnX BELLLeCTB NyTeM U3MepeHnss 06pa3oBaHNs yrekMcnoro rasa
nos BO34eiCTBMEM MUKPOOPraHM3MOB, 06bIYHO MCNONb30BA/CSA B KAUeCTBE OCHOBHOIO mMeToja AN1a TecTupo-
BaHWA MI0X0 PacTBOPUMBIX U CUTbHO afCOPOMPYIOLLIMXCA XMMUYeCcKnX BelecTB. OH Takxe NpUMeHsAnca ans
TecTVPOBaHNA PacTBOPMMbIX (HO He IeTyunX) XMMUYECKNX BelecTB, Tak Kak Bble/IeHne YrNekncnoro rasa,
N0 MHEHMWIO MHOTUX CNELMa/INCTOB, SABNAETCA eANHCTBEHHbIM OAHO3HAYHbIM JOKa3aTeIbCTBOM [eATeNIbHOCTH
MMKpOOpraHm3MoB. Ha yaaneHne pacTBOPEHHOr0 OpraHMYeckoro yrnepoga MOryT BAVATb pasfvuHble du-
3UKO-XMMUYECKME MpoLecchl: afcopbuus, ucnapeHne, ocaxgeHue, rmaponums, a Takke Bo3AencTene MUKpo-
OpraHnM3MoB W MHOTMe Hebuosnormyeckne peakuum, B KOTOPbIX MPOUCXOAUT NOTpebneHne KUCNopoaa; B pes-
knx cnydasx C02 obpasyeTcsa BCneACTBME abNOTUUECKOTO PasfioKeHNs OpraHnyecknx XMMN4Yecknx BeLLecTs.
B opurnHansHom n mogudmumposaHHom TecTe LTtypma (1]. [2] C02 yaanseTtca u3 xuakoi dasbl B MOrio-
LwarLwue cocyabl 3a cyet 6apboTMpoBaHMA (T. €. BOCXOAALWMI BO3AYX NPOMYCKAT Yepes Xuakyo cpeay ans
ypaneHuns C02), a B BapuaHTte JlapcoHa [3], [4] C02 nepeHocUTCcA U3 peakuMoHHOro cocyfa B NOrioTUTenu
3a cyeT nponyckaHusa Bosgyxa, He cofepxatero C02, yuepe3 cBo604HOE NPOCTPAHCTBO COCY/a, a TaKxe ero
HenpepbIBHOrO BCTPSIXMBAHUS.

Mpy npMMeHeHUn cTaHfapTHOro MoanuLMpoBaHHoro Tecta LTypma Ana psaga XMMUyecknx BeLLecTs,
HeopraHuyeckuii yrnepog (HY) HakannusaeTcs B cpege (9). KoHueHTpauns HY Bbiwe, yem 8 Mr/n 6bina o6Ha-
py)XeHa B Xxofie TeCTUPOBaHUA aHUINHA B KOoHLeHTpauuu 20 mr C/n. Takum obpasom, c6op C02 B LeNOYHble
NOBYLLUKN He faBas UCTUHHOTO npeActasneHns o Konnyectse C02. 06pa3oBaHHOro B pe3ynbTaTte AedTeslb-
HOCTV MWKPOOPraHW3MOB B MPOMEXYTOYHbIE MHTEepBa/ibl B TEYEHWE npolecca pasfioxeHus. B pesynbrarte,
npepen 6onee 60 % OT TeopeTUYeckoro Makcumyma obpasoBaHuss CO02 (ThCO02), KoTopblii fOMKEH GbITb
noslyyeH B TEYEHWNEe «AeCATUAHEBHOro nHTepeana» (10 fHel ¢ MoMeHTa gocTmkerus 10 % GuopasnoxeHus)
ANna knaccudukaumm mccnefyemoro BelecTsa, Kak 1erko 6uopasnaraemoro, He MOXeT BbINOIHATLCA AN
HEKOTOPbIX BELLeCTB, KlaccuuumMpyeMbiX Takum ob6pasom npu UCnosib3oBaHUM MeTofa yaaneHus pacTBo-
peHHoro opraHuyeckoro yrnepoga (POY).

Ecnu npoueHT pa3noXeHns MeHblue, YeM OXUAAeTCs, HeopraHu4yecknin yrnepos, BO3MOXHO, Hakann-
BaeTCs B UCCNnefyeMoM pacTBope.

[Opyrne HepocTatkm metogonorum LWTypma (rpomMo3akocTb, TPYA0EMKOCTb, 60Mbluas npeapacnosioXeH-
HOCTb K NMOTPELUHOCTN U HENPUMEHUMOCTb A5 NeTyunx BelecTs) paHee npusenn K Heob6xoAMMOCTH noucka
TEXHUK C UCMO/Ib30BAHNEM 3aKpPbITbIX COCYA0B, 3a UCK/OYEeHWeM MeToga [negxunna. B OCHOBHOM ra3oBbIX
npoToyHbIX MeTogoB [10]. [11]. KonnvectBo C 02 n3mepsisiocb C MOMOLLLIO Fa30BOl XpomaTtorpaduv/aHanu-
3aTopa HeopraHn4yeckoro yrinepoja B aBToMaTnyeckn otorpaemMblx Npobax rasosoi grasbl, HO PaCTBOPEHHbIN
HeopraHunyeckuin yrnepog (PHY) B xuakoi chase He npyHUMancsa Bo BHUMaHue. Kpome Toro, B TecTe UCnosb-
30Ba/ICb OYeHb MasieHbkue cocygbl (20 mn), cofepxalwime Tonbko 10 M cpefbl, Y4TO Bbi3biBASIO Npobne-
Mbl. HaNPMMop. Npu He06X0AMMOCTY A06aBNEHNS OYEeHb MaslbIX KOIMYECTB HEPACTBOPUMbIX BELLECTB, u/unu
BCNeACTBUE OTCYTCTBUS WM HEJ0CTAaTOYHOrO KOiMyecTsa MUKPOOPraHM3MOB B MHOKYIATE A1s1 MPUeMIemMoro
pasfnoxeHus nccnefyemoro BeLlecTsa.

B nepsom metoge [13] C02 n3mepsetcs B cBO6OLHOM NPOCTPAHCTBE MOC/e MOAKUCIEHNA U YCTAHOB-
NeHns paBHoOBecusi, a BO BTOpoM [14] cogepxaHue PHY 6bi10 n3mepeHo B rasoBoil u xuakoin dase, 6e3
o6paboTkn, 6onee 90 % obpasoBaBlierocs HY npucyTcTBOBano B Xxuakoi gase. Oba metoga umenu npe-
MMyLLecTBa Nno cpasHeHuto ¢ TecTom LLUTypma 3a cueT 60/1ee KOMNAKTHOW 1 ynpasBiseMoi TECTOBOMN CUCTEMBI,
BO3MOXHOCTU UCCefoBaTh /IeTyune XMM1Myeckne BelecTsa v OTCYTCTBUS 3afepPXKu, npu nsmepeHun obpa-
3o0Basluerocs C02.
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M E X T OCVYJLAPCTH BETHH®B # CTAHAOLAPT

METOZbIl VCTLITAHNM XUMUYECKOW NMPOAYKLIMW. MPEACTAB/SIOIWEN OMACHOCTb
[LNA OKPY>KAIOLWEN CPEABI

OueHka 6ropasnaraemMocTy OpraHUYecknx coejMHeHnii MeToL0M onpefeneHns AUoKcuaa yrnepoaa
B 3aKpbITOM cocyne

Testing of chemicals of environmental hazard. Ready biodegradability — C02in sealed vessels

[ata BBegeHna —2014—08—~01

1 O6nacTb NpUMEHEHUS

B HacToAWEM cTaHAapTe NpeacTaBfieH MeTog A/ OLeHKM CMOCOBHOCTU XMMUYECKUX BELLEeCTB K G1o-
pa3noXeHuo. XMUYeckne BelllecTBa, KOTopble B JaHHOM WUCMbITAHUM MOKAa3blBAKT MNOMOXUTE NbHbIE Pe3yb-
TaTbl. MOTYT paccMaTpuBaTbCsa Kak noagatlmecs 61M0N0rMYeckomMy pasfiokeHuo W. crieqoBatefibHo, GbICTPO-
My pas/ioXeHWI0 B OKpYXaloLLeit cpeae.

2 TepMuHbl 1 onpeaeneHns

B HacTosiLem cTaHAapTe NPUMEHEHbI creayowme TEPMUHBI C COOTBETCTBYIOLUMW OnpeaeneHnsaMu.

2.1 HY (IC): HeopraHuueckuii yrnepog.

2.2 TeopeTuyeckoe BbigeneHne yrnekucnoro rasa; TCO02 (theoretical carbon dioxide (mg));
(ThCO02): KonnyecTBO yrnekucnoro rasa (Mr). BblYMC/IEHHOE, UCXOAS U3 U3BECTHOTO MW U3MEPEHHOrO CO-
[epxaHus yrnepoga B nccnefyeMom BellecTBe, obpasylolieecs npu ero NosiHoOW MuHepanusaumun; Takke
BbIpaXXaeTCcsa Kak KO/IM4eCcTBO Yr/IeKMC/I0ro rasa B Mr. 06pasyoLLerocs Ha Mr uccnefyemoro BeLecTsa.

2.3 pacTBOpEHHbI opraHuyockuii yrnepog; POY (dissolved organic carbon); (DOC); Konuyectso
opraHvM4eckoro yrnepoga, NpucyTCTBYIOLLEro B pacTBope nocne unbTpoBaHUS Yepes MemMopaHHbIli ubTp
¢ pasmepom nop 0,45 MKM mnu nocne UeHTpudyrMpoBaHns ¢ yckopeHnem nopsgka 4000 g (40 000 m/c2) B
TeyeHne 15 MUHYT.

2.4 HHY (DIC): HepacTBOpPEHHbIi HEOPraHUYECKNiA yrnepos.

2.5 THY (TbIC); TeopeTuyeckuii HeopraHU4YeCcKuii yriepog,

2.6 OHY (TIC): O6wuit HeopraHN4YeCcKUn yriepog.

2.7 nerko pasnaraemoe BewecTBO (readily biodegradable): MNMpousBonbHaa knaccugukaumsa xnMmu-
YeCkunx BeLecTs, NPOLIeAWNX onpefenieHHble UCMbITaHNA Ha OKOH4YaTeslbHoe 6MopasfioxeHue; UCMbITaHWsA
NpoBOAATCHA O CTPOrMX YC/OBUSAX, YTO MO3BONSET NPeAnosIoKMTb, YTO AaHHble XMMUYeckne BellecTsa 6yayTt
noggepraTbCcst 6LICTPOMY U MOMHOMY 6MOpPA3N0XEHMNIO B BOAHONM cpefe B a3pobHbIX YC/TOBUSAX.

2.8 pecATnaHeBHbIn nHTepsan (10-d window). 10 gHeli ¢ MoMeHTa goctmxeHns 10 %-Horo 6uopas-
NOXeEHWS.

2.9 6uopasnaraemoe BelecTBo (inherent biodegradability). Knaccudumkaums xummyeckmx BeLLecTs,
[ANA KOTOPbIX CyLWEeCTBYIOT onpefesieHHble foKa3aTelbCTBa CNOCOBHOCTM K 61MOpa3noxeHnio (0CHOBHOMY M
OKOHYaTeNIbHOMY) B 1060M WCMbITAHUM HA CNOCOBHOCTbL K 6MOM0rMYECKOMY PasfioxXeHuHo.

2.10 nonHas 6uopasnaraoMocTb (aspobHas) (ultimate aerobic Biodegradation): YpoBeHb pasnoxe-
HMA. JOCTUraemblil Npu NOSIHOM WCNO/Ib30BaHUM MUKPOOPraHu3Mammn XMMUYECKOro BelecTBa, NPUBOAALLVM
K 06pa3oBaHMio YINEKUCNOro rasa, BoAbl, MUHEPasbHbIX COMEell Y HOBbIX MUKPOGMOMOrMYECKUX KIEeTOUHbIX
3/1eMeHTOoB (MpMpocT Buomacchl).

211 muHepanusauus (mineralrsation): MNMonHoe pa3noxeHne OpraHNYeckoro CoeAvHEHNs A0 yrieknc-
noro rasa (C02) n Bogbl (H20) B a3apobHbIX ycnosusx, metaHa (CH4), yrnekucnoro rasa (C02) n sogpl (H20)
B aHa3POOHbIX YCNOBUAX.

MN3aaHue ouymnansHoe
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2.12 nar-hasa (lag phase): Mepvog OT Havana UCMbITaHWA 40 akkIumarTmsaumm uvnu agantayum Mu-
KPOOPraHn3MoB U BO3pacCTaHusl CTENEHN GMOPA3NOXEHUSI XMMUYECKOTO BELLECTBA UM OPraHNYeckoro mare-
puana [0 onpeAensemMoro ypoBHs (Hanpumep, 10 % OT MakCMManbHOro TeopPeTUYECKoro 6MopasnoXxeHns umm
MeHbLUe, B 3aBUCHMOCTU OT TOYHOCTU METOAMKM N3MEPEHWS).

2.13 pasa pasnoxeHuns (degradation phase): Bpems OT OkOHYaHuA nepuoga nar-casbl 4O BPEMEHHU,
koraa pasnoxeHue gocturaet 90 % OT MakCUMasibHO BO3MOXHOMO YPOBHSI.

2.14 nnato-chasa (plateau phase): ®a3sa, B KOTOpOW AOCTUraeTcs MakCMMasibHOE pPas/iokeHWE U KpuU-
Basi 6MOPA3/OXEHUSI BbipaBHMBAETCS.

3 OCHOBHbIE NOMOXEHUS

3.1 MpuHunn meToga

3.1.1 Wccnepgyemoe BellecTBo, Kak Npasuio, B KoHUeHTpauuun 20 mr C/n B kayecTse eVHCTBEHHOIO
NCTOYHMKA Yriepoga n aHepruu, NHKybupyT B 6ydhepHoii MuHepanbHol cpefe, koTopas 6bl1a WMHOKYIN-
poBaHa CMelLaHHOW nonynaumed MUKPOOPraHm3MoB. VcnbiTaHUA MPOBOAAT B 3aKyMOPEHHbIX OyTblKax co
CBOGOAHLIM NPOCTPAHCTBOM 4/151 BO34yXa, KOTopoe obecneynBaeT 3anac Kucaopoga Ans asapobHoro bropas-
noxeHuns. Konnyectso C02, nosnyyeHHoe B pesyrnbTare MOSIHOro aspobHOro 6mopasfoxeHns nccnegyemMoro
BeLLecTBa, onpegenserca nyTeM U3MepeHns HeopraHu4eckoro yrnepoga, obpasoBaHHOro B TECTOBOM cocyfe
CBEpPX TOro, YTo 6bI/I0 MOMYYEHO B MYCTbIX KOHTPO/IbHbIX COCyAax, COAEPXaLUNX TOMbKO UWOKY/IMPOBaHHYHO
cpegy. CteneHb 6Mopas3noXeHns BolpaxaeTcs B BUAE NPOLEHTa OT TEOPeTUYECKOro MakCMMyma ob6pa3oBaHus
HeopraHuueckoro yrnepoga (THY), ncxogsa ns konmyecTsa uccnefyemoro Belectsa (B pacyete Ha opraHuye-
CKuin yrnepog), A06aBneHHOro nepBoHayvasIbHoO.

3.1.2 Takxke MOryT 6bITb M3MepeHbl yaaneHnne POY n/unu cteneHb OCHOBHOTO 61MopasnoxeHnsa uccne-
ayemoro Belectsa (20).

3.2 WNHdopmauunsa o6 nccnegyemom selecTse

115 BbIUMCNIEHUS NPOLEHTA GMOPA3NIOXEHMSI JO/HKHO BbITb U3BECTHO COAEPXKaHNe OpraHUYeckoro yrie-
poga (Macc, MPOUEHT) B UCC/eayeMOM BELLecTBe, U3MEPEHHOE W/ paccUnTaHHOe 13 ero XMMUYEeCcKoi CTPYK-
Typbl. B cnyyae neTyumx ucciefyembix BeLWecTs, 415 onpeaeneHns NoAX0AsLLIero COOTHOLEHNS! CBOGOAHOMO
npocTpaHcTBa 1 06beMa XUAKOCTW, HE06XOAMMO U3MEPUTL MW pacCcuuTaTb KOHCTaHTY FeHpu. WHdopmaums
0 TOKCMYHOCTM MCCNeasyemMoro BeLEeCTBa A/151 MUKPOOPraHM3MOB Mosie3Ha npu BbIGOPE COOTBETCTBYOLLEl Te-
CTOBOIA KOHLUEHTpauuu 1 A5 MHTepnpeTauum pesynbTaTos, CBUAETENbCTBYIOWMX O He3HaUUTelbHOM 61010~
rMUecKOM Pas/ioXeHUN: PEKOMEHAYeTCs TakkKe NPOBOAUTL KOHTPO/Ib MHTMGMPOBAHUSA, C/IM He U3BECTHO, YTO
uccnefyemMmoe BELLECTBO HE NOAABMSET AeATENbHOCTb MUKPOOPTraHn3MoB (cM. 4.10).

3.3 MpumMeHMMOCTb MeToAa

MeTopg, npYMeHUM ANs pacTBOPUMbIX B BOAE U HEPACTBOPUMbIX BELLECTB, A/1 KOTOPbIX B CBOK O4e-
penb foMxHa obecneymBaTbCsA Xopowas gucnepcus BellecTBa. PekoMeHAyeTcsl UCMO0/b30BaTb COOTHOLIE-
HMe cBO6OAHOro MpoCTpaHCcTBa K 06beMyY XUAKOCTU, paBHoe 1:2, neTyume BellecTBa C KOHCTaHTON MeHpu Ao
50 Ma m3MoAb'lMOryT TeCTMpPOBaTLCSH, €C/N CoAepXKaHne BelecTBa B CBOOOAHOM NPOCTpPaHCTBE cocyda
He 6ypeT npesBbiwatb 1 % [13]. MeHbWwwKiA 06bEM CBOGOAHOrO MPOCTPAHCTBA MOXET UCMO/Ib30BaTbCA Mpu
TeCcTUpPOBaHWM BeLLECTB, KOTOpble ABNAITCA 60nee NeTyunmun, Ho ux 6MoAo0CTYNHOCTb MOXET OblTb OrpaHu-
YyeHa, 0CO6EHHO eC/in OHW MJI0X0 PacTBOPMMbI B BOoAe. VicnonHUTenn fo/mkHbl y6eauTbCs, UTO COOTHOLWEHNE
CBOGOAHOrO MPOCTPaAHCTBA U 06BbEMA XUAKOCTU, M KOHLEHTpaLMa NcCnesyeMoro BellecTBa TakoBbl, YTO ANs
NosIHOro aspobHOro 6Mopas3NoXeHns AOCTYNHO AOCTaTOYHOE KOAMYecTBO kucropoga (Hanpumep, usberaTb
UCMONb30BaHNSA BbICOKMX KOHLEHTpauuii cybecTpaTta u Manbix 06beMOB CBOGOAHOIO NPOCTPaHCTBA).

3.4 PochepeHTHOO (CTaHfapTHOE) Bel,ecTBO

[lns nposepky TecToBbIX Npoueayp napasnfienbHo AO/MHKHO 6biTb NPOTECTUPOBAHO CTaHAAapTHOE Belle-
CTBO C M3BECTHOI GuopasnaraemMocTbio. [lnA 3Toi Lenu Npu TecTUpPOBaHUW PacTBOPMMbIX B BOAe uccnegny-
eMblX BeLLecTB MOTyT WUCMOMb30BaTbCA aHWINH, 6eH30aT HaTpus WM 3TUNEHINVKONb U NPU TeCTUPOBaHUN
N10X0 pacTBOPMMbIX BelecTB — 1-okTaHon [13]. Buopa3snoxeHue fgaHHbIX BELWECTB A0/HKHO AocTuraTh 6onee
60 % oT THY B TeueHue 14 gHeil.
2
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3.5 Bocnpou3BoAMMOCTb

3.5.1 Mpy pekoMeHAyeMbIX YCNOBUSAX, B TOM 4uc/e Npy KoHUeHTpauuu 20 Mr ¢ C/n. 6binn nonyyeHsl
cnepywuive pesynbTatbl:

Tabnuuya 1— lNokasareny BOCNPOM3BOAMMOCTY NpU KOHUeHTpauun 20 mr C/n

CpepaHee 6UopasfnoxeHne. %.

Nccnepyemoe Beleetoo 28 . Koatuunent Bapuauunun. % Konuyectso nabopartopuii
AHeit

AHUNVH 90 16 17

1-okTaHon 85 12 14

3.5.2 MexnabopaTtopHasi UIBMEHUYMBOCTb (BOCMPOU3BOANMOCTL) A1 aHUAMHA Bblna HU3KOM ¢ Koadhdu-
LuneHTamu Bapuauun He 6onee 5 % noyt ANA BCeX BbINOSHEHW TecTa. B ABYyXx cny4yasx, B KOTOPbIX BOCMPO-
M3BOAMMOCTb 6blna Xyxe, 60/bllas U3MEHUMBOCTb Habnoganack, BEPOATHO, M3-3a BbICOKOTO 06pa3oBaHuns
HY B KOHTpONbHbLIX Npobax. BocnponsBogmMMocTb Gblna Xyxe ans l-oktaHona. Ho Takke meHee 10 % ans
79 % BbINONHEHMNI TecTa. Takaa 6onblias MexnabopatopHas N3MEHUYMBOCTb MOXET ObiTb CBSi3aHa C OLWNG-
KamMu npu 403MPOBaHMK, NOCKOJIbKY B 3aKynOpeHHble cocyAbl He06xoaAMMo 6b110 A06aBNATL Masble 06beMbl
(ot 3 go 4 mkn) 1-oktaHona. B6nbluMe KO3hULMEHTbI BapuaLuy noayyatoT, Korga MCrnosnb3yloTCsa HU3Kue
KOHLIeHTpaLuummn nccnegyemoro BeLecTBa, 0CO6eHHO Npu KOHUEeHTpauusax Hwke 10 mr mC/n. 3To MOXeT BbITb
4YaCTMYHO PELLEHO 3a CYET CHUXEHUS KOHLeHTpauuy obLero HeopraHuyeckoro yrnepoga (OHY) B nHokynsTe.

3.5.3 B mexnabopatopHom Tecte EC C NSATbI0 NOBEPXHOCTHO-aKTUBHLIMY BeLLeCTBaMy B KOHLUEHTpa-
unm 10 mr C/n 661K NonyyeHbl cnegytowme pesynbrarbl:

Tabnuya 2— MNokasaTenn BOCNPOU3BOAUMOCTM Npu KOHUeHTpauum 10 mr « C/n

Vconeayemoe BeljecTso CpeAHe: Gmopasqgmeﬂme Koadhpuymnent KOHMHECTE{

%. 28 gHel Bapuaynu. % na6opatopwuit
TerpanponuneBHGeH30/1-CyNboHAT 17 45 10
Ann300KTUACYNbHO-CyKUMHAT (AHWOHHBIIA) 72 22 9
ekcageunnTpuMBTUI-aMMOHNIA Xxopraa (KaTUOHHBI) 75 13 10
MaoHoHWNBHON (3TOKCMNAT)9 (HEUNOHHBIIA) 41 32 10
KokoamugnponungumeTun rugpokencynboosTanH 60 23 1

(amcpoTepHBbIit)

Pe3ynbTatbl NokasbiBalT, YTO. Kak NpaBui0, U3MEHYMBOCTb GblNa Bbile AN1A MEHEEe CKMOHHbIX K pas-
noxeHuto MAB. BHyTpuTectoBas M3MeHYMBOCTb Gbiia MeHee 15 % ansa 6onee, yem 90 % cnydaes, camas
BblCOKaa n3MmeH4nBocTb gocturana ot 30 % no 40 %.

MpumMmeyaHne — BONbLUMHCTBO NOBEPXHOCTHO-AKTUBHBIX BELLECTB NPeAcTaBnaioT coboli cMecb N30MepoB, ro-
MOJIOrOB U1 Np.. KOTOpble pasnaratTcs nocse pasnmyHbix nar-pas n ¢ pasHbIMU KWUHETUYECKMMU CKOPOCTAMM, B pesy/bTare
noslyyatTCa «pasMbITble» CraXeHHbIE KPUBbIE TakK. YTO NPOXOAHOe 3HadeHue 60 % MOXeT He AOCTUraTbCs B TeyeHue
10-AHEBHOr0 MHTEPBasIa, XOTA A1 K&XA0ro OTAENbHOro BUAa MOekyn B UHAMBUAYaIbHOM UCMbITaHUK, GuopasioxeHve
[OCTUrHeT > 60 % B TeueHne 10 aHeil. Mogo6HOe MOXET Takke HabtogaTbea 1 AN APYrnx CAOXKHbIX CMecei.

4 OnucaHvne metoga

4.1 O6opypoBaHue

B TecTe ncnonb3yetcsa cTaHgapTHoe nabopatopHoe o6opyaoBaHmne, a Takxe:

- CTEKNSAHHbIE BYTbINKM, C NPO6KaMun 13 ByTunkayyyka u antoMUHUEBbIMW 0GXVMHbBIMKU YCTPONCTBAMM.
PekomeHayeMmblii nonesHblii 06beM — 125 m. 06wmii 06bem — okono 160 M [B 3TOM ciyyae 06beM Kaxaoi
OYTbINKN AOMKEH ObITb (160 + 1) Mn]. MeHblunii pasmep GYTbIIKM MOXET UCMNO/b30BaTLCS, Koraa pesynbTarhbl
YA,0BNETBOPAIOT YC/I0BUSAM, ONUCAHHbIM B 7.5. 7.6:

- aHanusartop yrnepoga unu apyroe o6opygosaHue (Hanpumep, ra3osblii XxpomaTorpad) A5 M3MepeHus
HeopraHM4yeckoro yrnepoaa;

3
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- WNpULbI BbICOKO TOYHOCTU A1 MOArOTOBKM ra3006pasHbIX M XKUAKUX NPoo;

- opbuTanbHbIl LWelikep ¢ KOHTPOIMPYEMOW TeMnepaTypoli cpeasbl.

- obopyfoBaHue A5 NOCTaBKM BO3AYLLIHON CMecu, ounLeHHoW oT C02. CMecb MOXeT 6biTb NMOArOTOB-
NleHa nyTem MponyckaHus BO3Ayxa Yepes rpaHysibl HATPOHHOW U3BECTW WM MOXET MCMO/b30BaThCS rasoBast
cMecb 80 % N2/20 % 0 2 (no BbI6opy) (cm. 4.12);

- YCTPOICTBO A9 MeMbpaHHo dounbTpauny, pasmep nop ot 0,20 go 0.45 mkm (no BbIGoOpy);
- aHann3aTop opraHnyYeckoro yrnepoga (no Bbl6opy).

4.2 PeareHTbl

Vicnonb3ylTca peareHTbl aHannTUYeCcKon YncToTbl.

4.3 Bopa

Wcnonb3yeTcs AUCTUNMPOBAHHASA UM AeUOHU3UPOBaHHas BOAa C cofepXaHWeM 06LLero opraHuue-
CKOrO yr/iepoja MeHee Wnu paBHOl 1 Mr/f, YTO AO/MKHO COCTaBnsiTb Gonee Wnu paBHO 5 % OT nepBoOHa-
YaNbHOTO COAEePXaHNsI OPraHNuYecKoro yrnepoaa, BBEAEHHOTO B TECOBbIN COCy[ C PEKOMEeHA0BaHHOW 0300
“ccnefyemMoro BellecTsa.

4.4 OCHOBHble pacTBOpPbI A5 NPUFOTOBEHNS MUHEPA/bHbIX Cpes

OCHOBHble pPacTBOpbl Y MUHEpasibHble Cpefibl aHanorMyHbl pacTeopamM v cpesjam, Mcrnosiblyemsim B [16]
n [20].

Vcnonb3oBaHve BbICOKOI KOHLEeHTpauun xinopuga ammonus (2.0 r/n smecto 0,5 r/n) Heo6xoAMMo TOo/b-
KO B CaMbIX UCKIIOYMUTENBHBIX C/yYasx, Hanpumep, Korga KOHUEeHTpauusa uccnefyemoro Bellectsa 6onee
40 mr  C/n. OCHOBHble pacTBOpbI CriefyeT XpPaHWUTb B XON04U/bHVKE Y YTUAN3UPOBATbL N0 UCTEYEHUW LIECTH
MecsALeB Uan paHee, ecnn HabnoAATCA NpU3HakM obpas3oBaHusa ocajka uav MUKPO6GHOro pocrta. [oToBaT
cneplytolime OCHOBHblE PacTBOpPbI:

1) Kanusa gurngpodpocar (KH2P04) — 8.50 .

Ouvkanua rmgpodocdat (KrHPOa) — 21.75;

OunHaTpusa rngpococdat gurngpat (Na2HPO40,2H20) — 33.40 1

Xnopug ammonns (NH4CI) — 0.5 .

PacTBopstoT B Boge v AoBoAaT Ao 1 1. pH gaHHOro pactsopa fo/XeH coctaBnaTh (7.4 £0,2). Ecnum ato
He TaK. roTOBAT HOBbIi pacTBop.

2) Kanbuus xnopug aurngpat (CaCl2 «0,2H20) — 36.40 r.

PacTtBopsatoT B BoAe v foBOAAT A0 1 auTpa.

3) Marnusa cynbdpat rentarmgpat (MgS04 0.7H20) — 22.50 .

PacTtBopstoT B Boge 1 AoBogAT Ao 1autpa.

4) >XXene3sa (Ill) xnopup rekcarngpat (FeCl3+0.6H20) — 0,25 .

PacTBopstoT B BoAe, A0BOAAT A0 1 nMTpa n f06aBnsAlnT 04HY Kaniio KOHLEHTPUPOBAHHOTO pacTBopa.

4.5 MoarotToBka MUHepanbHOW cpefasbl

CwmewwBatoT 10 mn pacteopa [1] ¢ npubnmantensHo 800 mn Bogbl (cm. 3.3), 3aTem fob6asnsawoT 1 mn
pacTtBopos [2]. [3] v [4] n foBoAsT BoAoOW Ao 1 nutpa (cm. 3.3).

4.6 Tpouune peareHTsbl

KoHueHTpupoBaHHasa optodocdopHas kucnota (H3P 04) (6onee 85 % macchl K 06beMy).

4.7 7M pacTBOp rmgpokcuaa Hatpusa

PactBopstoT 280 r rugpokcmpa Hatpusa (NaOH) B 1 imtpe Bogpbl (cm. 3.3). OnpenensioT KOHLEHTpauuio
pacTBOPEHHOro HeopraHM4yeckoro yriepoAa B AaHHOM pacTBOpPE M UCMOJb3YT AaHHOe 3HayeHue npu pac-
yeTe pe3ynbTaTtoB uUcnbiTaHmsa (cM. 5.7 1 6.3). 0COBEHHO € Y4EeTOM KpUTEpUEB A0CTOBEPHOCTU (CM. 6.5). Ecnn
KOHLIeHTpaLums pacTBOPEHHOIO0 HEOPraHMYeckoro yrinepoAa CAULWLKOM BbICOKAa, FOTOBAT CBEXWIA pacTsBop.

4.8 Wccnepyemoe BewecTsBo

IOTOBAT OCHOBHO pacTBOp MCCMeayemMoro BellecTsa B Boge (cM. 3.3) unn B TecToBoii cpege (cm. 3.5)
B KOHLEHTpauuy NpeanoyTMTeNbHo B 100 pas 60/blie, YEM OKOHUATE/IbHAsi KOHLEHTPaLMs, UCMo/b3yeMast B
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MCMbITAHUK; MOXET 6bITb HEOOXOAVMMO OTPErynpoBaTh pH ocHOBHOro pacteopa. OCHOBHOI pacTBOp He06Xo-
AvMo fo6aBnTb K MUHepanbHol cpefde ANA MoslydeHWUs OKOHYaTeNbHON KOHLEeHTpaLuy opraHuyeckoro yrie-
poga ot 2 n 40 mr « C/n. npegnoytutensHo 20 mr mC/n. Ecnm nonyyalTcsa KOHLEeHTpauun HUKe yKasaHHbIX,
TO. BO3MOXHO, Oblna HapylleHa TOYHOCTb. PacTBOpuMble Y HEPACTBOPUMbIE XUAKME BellecTBa MOryT 6biTb
[o6aBneHbl HeNnocpeaCcTBEHHO B TECTOBbIE COCYAbl C MOMOLLbIO LUNPULEB BbICOKON TOYHOCTW. [lnA nnoxo pac-
TBOPUMbBIX U HEPACTBOPMMbIX BELLLECTB MOXET NoTpe6oBaThCA cneynanbHasa noarotoska [25].

Mpumepsbl

1 Mpsamoe go6asBreHne HaBeCOK M3BECTHO Macchl.

2 MpeaBapuTenbHoOe yNbTpas3ByKoBOE AWCNeprupoBaHue.

3 [iucneprupoBaHue ¢ NOMOLLb 3MYy/NbraTopoB, NpeABapuTeNbHO HE06X0AMMO YCTaHOBUTb, MO-
ryT M aMynbratopbl OKa3blBaTb WHrMouMpyllee nanm cTUMynupylowee BO3AeACTBME HA aKTUBHOCTb
MWUKPOOPraHM3mMoB.

4 Apcopbumnsa Xuakux uccnegyembix Belw,ecTB WM pacTBOpeHWe B NOAXOAALLEM NeTyyeM pacTBOpu-
Tene. Ha NHEePTHLIX cpefax Ui HocuTensax (Hanpumep, PuUAbTPe M3 CTEKIOBOIOKHA), C NOC/eAYLWnUM nc-
napeHnem pacTBopuTensa, Npu UCNONb30BaHMKN, N NPAMOM f06aBNeHU N3BECTHbIX KONMYECTB BellecTsa.

5 lo6aBneHne n3BeCTHOro ob6bema pacTesopa UccnefyemMoro BeliecTsa B /IETKO leTyyeM pacTBOpu-
Tene BNyCTON TeCTOBbI cocyA, C nocneaywWwmum ucnapeHmem pactTsopuTtens.

MaTtepuansbl WM pacTBOpPUTENN, UCNONb3yeMble B npumepax 3, 4 U 5, 4OMKHbI 6 bl Tb UCCNEeA0BaHbI HA
n6oe nHrnbupytowee nAM CTUMynupytowee Bo3geincTeme Ha akTUBHOCTb MUKPOOPraHM3MoB (CM. 5.3).

4.9 Pe(hepeHTHOe (CTaHOapTHOE) BeL,EeCcTBO

[OTOBSIT OCHOBHOIA pacTBOp (PacTBOPMMOr0) CTaHAAPTHOrO BellecTBa B BoAe (CM. 3.3) B KOHLEeHTpauuu
npeanoyTMTensHo B 100 pa3 6o/blle, YeM OKOHYaTeslbHas KOHLEeHTpauusl, kotopas 6yaeT ucnosb3oBaTbCst
(20 mr  C/n) B ncnbiTaHuun.

4.10 MposepKa Ha UHrMbUpoBsaHue

Wccnepgyemble BellecTBa YacTo He A@MOHCTPUPYIOT 3HAYNTENBHOTO Pa3oOXeHNsa B YC/IOBUSX UCMbITa-
HMA Ha 6mopasnoxeHno. OAHOW M3 BO3MOXHbIX MPUYUH SBASETCS TO, YTO MUCCNefyemMoe BeLlecTBO MOXEeT
OblTb MHIMOMTOPOM MHOKYNSITA B KOHLEHTPaLWW, UCMOob3yeMoii B ucnbiTaHuu. MNpoBepka Ha MHrMbupoBaHue
MOXeT ObITb BK/IIOYEHA B CTPYKTYPY MUCMbITaHUA ANS 06nerdyenns ngeHtudukaummn (B peTpocnekTmee) MHrmom-
pOBaHMA. Kak BO3MOXHOM MPUYMHBI UM CNOCOGCTBYHIOLEr0 (hakTopa HWU3KOro GuopasnoxeHusi. B anbtepHa-
TUBHOM C/lyyae NpoBepKa Ha MHIMbupoBaHne MOXeT UCKTIYNTb NOL06HOE BIUSHNE 1 NPOAEMOHCTPMPOBaThb,
4YTO HyNeBOe WAN He3HauuTeslbHoe yXyALeHne 0O6bACHAETCA UCKIIUYNTENIbHO HENOAATMBOCTLIO uccnenye-
MOro BellecTBa K MUKPOBMONOTMYECKOMY BO3AEWCTBMIO B YCOBUSIX UCMbITaHUA. 018 nonyyeHus uHdopma-
LM 0 TOKCMYHOCTU UCCNefyemMoro BellecTsa ANa (a3po6HbIX) MMKPOOPraHW3MOB rOTOBAT PacTBOP B TECTOBOW
cpefie, cofepxatlleli uccnefyemoe BelecTBO M CTaHAapTHoOe BelwecTBo (M. 3.5). kaxgoe B A06aBNEHHOW
TECTOBOW KOHLEHTpauMM COOTBETCTBEHHO (CM. 4.8 1 4.9).

4.11 TMpUBUBOYHbBIA MaTepuan (MHOKYAT)

4.11.1 WVHOKYNAT MOXeT 6bITb nony4vyeH U3 passinyHbiX NCTOYHUKOB; aKTUBHbIA UN; CTOYHbIE BOAbI (He-
X,I'IOpI/IpOBaHHbIe)I NOBEPXHOCTHbIE BOAbI U MO4Bbl, NN U3 CMECU AaHHbIX NCTOYHUKOB [20]. Buonornyeckas
AaKTUBHOCTb UCTOYHUKa A0/DKHa 6bITb nposepeHa C NOMOLLbIO CTaHAapTHOro BellecTsa. He3aBncmMmo OT uc-
TOYHUKa. MUKPOOpraHnsmbl, paHee noasepraswinecsa BO3,EI,EI7ICTBI/IPO nccnenyemoro eeulectsa, He A0J/DKHbI UC-
nonb30oBaTbCA. €Cnn npouegypa 6y,qu Mncnonb3oBaTbCA B Ka4eCTBe TeCTa Ha 6|/|opa3naraeMO0Tb.

MpuMeyaHue — AKTUBHbI U U CTOYHbIE BOAbI, COAEPXaLlVe NaToreHHble MUKPOOpraHu3Mbl, HE06X0AMMO UC-
No0/1b30BaTh C OCTOPOXHOCTBIO.

4.11.2 Vcxoas U3 MMeloLLLerocs onbiTa, ONTUMasibHbli 06 bEM UHOKYNSATA JOMKEH;

- 6bITb AOCTATOYHBLIM AN 06ecneyeHns Heo6xoAMMON AeATeNbHOCTU MUKPOOPraHN3MOB;

- obecneunBaTtb pasnoxeHne CTaHAapTHOro BeLecTBa 40 YyCTaHOBNEHHOMO YPOBHSA (CM. 6.5);

- 06pa3oBbiBaTh OT 102 g0 105 KONOHMEO6pa3yLWMX eANHNL, HA MUNTIMAINTP B KOHEYHOW CcMecy;

- AaBaTb KOHLUEHTpauunio 4 mMr/n B3BeLUEHHbIX BELLEeCTB B KOHEYHON CMecu Mpu UCMOb30BaHUN akKTUB-
HOro una; KoHueHTpauuu Ao 30 Mr/n Takke MOryT UCNO/b30BaTbCs, HO 3TO MOXET 3HAaYUTesIbHO YBENNYUTb
BblaeneHne C 02 B KOHTPO/bHbIX Npobax;

- cocTaBnATb MeHee 10 % OT UCXOLHON KOHLEHTpaLMM OpraHnyeckoro yrnepoga, BHOCMMOrO C uccne-
AyeMbIM BELLEeCTBOM,;

- cOCTaBNATbL OT 1 40 10 Mn MHOKYNATa Ha 1/1. uccnefyemoro pacrsopa.
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4.12 AKTUBHbI un

4.12.1 CsexWuii akTVBHbIA 1N 0TOGMpPaeTCA M3 aspoTeHKa CTaHLMU OYMCTKM CTOYHbIX BOA wnun nabopa-
TOPHOI yCTaHOBKK, NepepabaTtbiBaloLein NpenmMyLL,ecTBeHHO 6bITOBbIE CTOYHbIE BOAbI. [1py HE06X0AMMOCTH,
KpyMnHble YacTulibl MOXHO yAanunTb NyTem npocemsaHus (Hanpumep, ucnosb3ys 1 Mmm2 cuto), 40 UCnosb3oBa-
HUSA UN cofepxaTt B a3pobHbIX YCTOBUSAX.

4.12.2 Kpome TOro, nocne ygaseHus KpyrnHbiX 4acTul U oTCTauBaloT UM LEeHTPUdyrupyoT (Hanpu-
mMep, 1100 g (11000 m/c2) B TeueHne 10 MUHYT). YAansaT NOBEPXHOCTHYIO XUAKOCTb. 1 MOXHO NPOMbITL B
MUHepanbHOM pacTBope. KOHUEHTPUPOBaHHBIA 1 CyCneHAMpyoT B MUHepanbHol cpefe A0 KOHLeHTpauum
oT 3 40 5 r B3BELUEHHbIX TBEPAbIX YacTuL/. 3aTeM NPOBOAAT aspauumio B TeYeHne He06X0ANMMOro BpeMeHu.

4.12.3 O6pasel nna Heo6xoAMMO 0T6UPATb Ha CTaHLMMN OYUCTKM CTOYHbIX BOf. paboTalolleli B CTaH-
JapTHOM pexwume. Ecnm nn oTémnpatoT Ha CTaHUWMWN UHTEHCUBHOW OYMCTKW, UM OH MOXET coAepxXaTb NHIMbu-
TOPbI. €r0 He06X0AUMO NPOMbITh. Mocne TwaTenbHOro NnepemMelLBaHns pecycneHampoBauHbIii nn ocaxaarT
UN LEeHTPUYrpyoT, NOBEPXHOCTHYIO XUAKOCTb YAANAT U NOBTOPHO CYCMEeHANPYIT NPOMbITbIV UN B MUHE-
panbHoi cpefe. laHHyto npoLieAypy NOBTOPSAIOT, NOKa U He ByAeT NOTHOCTbI0 OUMLLEH OT M3bbiTka cybeTpara
Unu nHrnébuTopa.

4.12.4 Tocne TOro, Kak fOCTUraeTcs MnosHoe pecycrneHAnpoBaHue, Unn u3 HeobpaboTaHHOro nna. He-
nocpeAcTBEHHO nepef Ucnonb3oBaHMeM OT6MpaloT obpasel, ANA OnpefeneHnss CyXoro Beca B3BELUEHHbIX
BeLLeCTB.

4.12.5 B panbHelilleM akTUBHbIA W1 TOMOreHM3npyT (0T 3 A0 5 I B3BELUEHHbIX TBEPAbIX YacTuu/n).
n obpabatbiBaloT B 6/ieHAepe B TeUeHNe 2 MUHYT Ha cpefHen ckopoctu. n. obpaboTaHHbIil B 6neHaepe,
ocaxpgatT B TeyeHne 30 MUHYT WK JoNblue, NpU HEO6XO0AMMOCTH, U CIMBAIOT XMUAKOCTb AN UCMNOMb30BaHUSA
B KauecTBe MOCEBHOro Marepvasna B KoiMyecTse 0kono 10 Mr/n MuHepanbHol cpeapi.

4.12.6 [anbHelilwee cHwkeHne obpasoBaHus C02 B MyCTbIX KOHTPO/bHLIX Mpob6ax MoOXeT 6bITb f0-
CTUTHYTO MyTEM aspauuu una B TEYEHMEe HOUM BO3AYXOM, He cofepxalwmm C02. B kauecTBe KOHUeHTpauum
NoceBHOro MaTepuana 15 JaHHOro UCNbITaHWA UCMNONb3YIOT 4 Mr/n TBepAbIX YacTul, akTusHoro una (13].

4.13 BTOpUYHbIE CTOUYHbIE BOAbI

4.13.1 B anbTepHaATVBHOM C/lydae UHOKYNIAT MOXET ObiTb MOYyYEH N3 BTOPUYHbLIX OTCTOMHNKOB OYNCT-
HbIX COOPYXXEHW N NabopaTopHOW YCTaHOBKM, NepepabarbiBatoLeli NpenmyL,ecTBEHHO ObITOBbIE CTOYHbIe
BoAbl. Obpasel, cogepxar B aapobHbIX YCOBUAX 1 UCMO/b3YIOT HEMOCPEACTBEHHO B AileHb 0T6opa unn. npu
Heo6XxoAMMOCTH, NPOBOAAT NpeABapuTeNbHYI0 NOAroToBKY. HeobxoamMmo nponycTuTb o6pasel Yepes puabTp
rpy6oii O4nCTKM ANSA yAaneHns B3BELUEHHbIX YacTul, 1 3aTemM u3MepuTb pH.

4.13.2 [inA CHMWKXEHNA COAEPXaHNA HeopraHW4eckoro yrnepoaa, gunbtpar 6apboTupyoT BO3AyXOM, He
cogepxawmm C02 (cm. 4.1). B TedeHne 14 c ncnonb3oBaHvemM opTodocdIOpPHON KMCAOTbI 418 NoAAEepPXKaHUSA
pH Ha ypoBHe 6.5 (cM. 4.6). pH npnBOAAT K NepBOHaYa/IbHOMY 3HaYEHUI0 rMApPoKCuMaoM HaTtpusa (cm. 4.7), 1 no-
cne oTcTavBaHWA B TeYeHne npubnnsnTenbHo 14 noaxoAaLmii 06beM NOBEPXHOCTHOW XUAKOCTN OTOmpaeTcs
Ansa nHokynauun. flaHHasa npoueaypa 6ap60oTnpoBaH/s CHUXaeT COAepXKaHue HeopraHnyeckoro yrnepoga B
WHOKyNaTe. Hanpvmep, korga makcumanbHblii pekoMeHAyeMblii 06beM OT(UIbTPOBAHHOIO 06paboTaHHOro
obpasua (100 ma) Ha MTP UCNOML30BAJICA B KaYecTBe NOCEBHOro marepuana, konmyectso HY. npucyTcTsy-
IOLLLEro B KOHTPOJIbHBIX cocygax, Haxogunochb B guanasoHe ot 0.4 o 1.3 mr/n [14]. uTo cooTBeTCTBYET OT 2 %
0o 6,5 % C nccnegyemoro Bewectsa npyu 20 mr C/n n ot 4 % go 13 % — npu 10 mr «C/n.

4.14 TloBEPXHOCTHbIE BOAbI

O6pasel, 0TOUPAIOT M3 COOTBETCTBYHOLUX NMOBEPXHOCTHBLIX BOA,. Obpasel, cnefyeTt cogepxartb B aapob-
HbIX YCNOBMSAX M UCMNOMb30BaTb B fleHb oT6opa. Mpu HeobxoaMmocTu, o6pasel, MOXHO CKOHLEHTPUPOBaTb
nytem cunbTpauum unu ueHTpudyruposaHns. O6beM MHOKYNATa, UCMOMb3yeMblid AN KaXKAO0ro TeCTOBOroO
cocyfa, Ao/hKeH COOTBETCTBOBATL KpUTEPUAM, NpuBefeHHbIM B 4.12.

4.15 TouBa

O6pasel, No4Bbl OTOMPAOT M3 COOTBETCTBYIOLLMX NOYB, COOPAHHbIX Ha rNybuHe A0 20 CM HUXE YPOBHS
noBepxHocTu. Mepes npocemBaHMeM Yyepes 2 MM CUTO HEOOXOAMMO yAanUTb U3 06pasLia KaMHW, OCTaTK1 pac-
TeHwuli 1 6ecno3BOHOYHbIX (ecny obpasel, CANLLKOM BNaXHbI 418 NPOCEMBaHUS, €ro YacTUYHO CyLlaT Ha BO3-
ayxe). O6pasey, cnefyeT cogepxatb B aapobHbIX YCNOBMAX U UCMOMb30BaTh B AeHb 0T6opa (ecnv obpasey,
NepeBO3NTCA B HEM/IOTHO 3aKPbITOM YEPHOM NONITUIIEHOBOM NakeTe, ero MOXHO XpaHWUTb Npu TemnepaType
OoT 2 6C o 4 °C B nakeTe B TeyeHne He 60siee 0AHOro Mecsua).
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4.16 TMMpepBapuTenbHas NoAroToBKa MOCEBHOW KyNbTypbl (MHOKYNATA)

MoceBHas KynbTypa MOXET ObiTb NpeABapuTEeIbHO NOATOTOB/IEHA K YC/TOBUSIM UCMbITAHWSA, HO He adan-
TMpOBaHa K uccregyemomy BellecTBy. [peaBaputenbHas NOAroToBKa NO3BOASET CHU3UTL obpasoBaHme C02
B KOHTPO/IbHbIX Npob6ax. MpeaBapuTenibHas NOAroTOBKa COCTOMT M3 aspaluvu akTUBHOIO muna nocne passene-
HMA B TecToBoW cpeae A0 30 Mr/n BNaxHbIiM He cogepxawnm C02 BO3ayxXOM B Te4eHne OT NATU A0 ceMu aHel
npv TemnepaType UcnbiTaHus.

5 lMopAafok nposefeHnsa ucnbiTaHuA

5.1 Konun4yecTtBO TECTOBbLIX COCYA0B

5.1.1 KonuuectBo cocynos (cm. 4.1), HeobxoaMMoe AN UcnbiTaHus, ByaeT 3aBMCEeTb OT YaCTOThbl aHa-
i13a ¥ NPoAOoMKUTENBHOCTU UCNbITAHUA.

5.1.2 PekomeHAayeTcs NpoBOAWTbL aHanM3 Tpex napasnnenbHbiXx Npob6 (Tpex cocyAoB) MO NPOLIECTBMM
[OCTAaTOYHOrO KOMIMYeCTBa BPEMEHHbIX UHTEPBAOB Tak. YTOObl MOT ObITb ONpeAeneH AeCATUAHEBHbIV NHTEP-
Bas. Kpome TOro, no kpaiiHeil Mepe nATb TeCcToBbIX cocynoB (cM. 4.1) u3 rpynn a. bu c (cm. 5.3.2) aHanusumpy-
10T MO OKOHYaHUWN UCNbITaHUA ANA OLeHKM 95 % [0BEepPUTE/ILHOrO MHTEpBana 419 pacyeta cpefHero 3HavyeHus
61opasNoxeHns B NPOLLEHTAX.

5.2 WNHokynwom

MoceBHas kynbTypa MCNob3yeTcs B KOHLEeHTpauun 4 Mr/n cyxoro octaTka akTuBHOro una. floctatoyHoe
KONMYeCcTBO NPUBUTON Cpefibl FTOTOBAT HENOCPEACTBEHHO Nepes UCNob30BaHWEM, HanpuMep, nytem gobas-
NeHnss 2 M NoAroTOB/IEHHOTO akTMBHOIO una (cM. 4.12) ¢ KoHueHTpaymein 2000 mr/n Kk 1 n cpefbl U3 MUHe-
panbHbIx coneli (cM. 4.5). MNpu NCNONb30BaHUM BTOPUYHBIX CTOYHbIX BOA A06aBnA0T 0 100 MA CTOYHbIX BOJ,
(cm. 4.13) k 900 mn cpefbl U3 MUHepasbHbIx coneit (cM. 4.5) n goBoaaT Ao 1 n cpepoii.

5.3 MNoaroTtoeka cocynoBs

5.3.1 ANuKBOTbLI NPUBWTOI CpeAbl Pa3MBatoT B NapasisiefibHble cocyabl AN AOCTMKEHNSA COOTHOLEHNS
o6bema cBO6OAHOrO MPOCTPAHCTBA K 06beMy xugkoctn 1:2 (Hanpumep, gobasnsawT 107 mn B 160 mn cocy-
abl). MoryT ucnonb3oBaTbCa Apyrue COOTHOLEHMA. MNpy Mcnonb3oBaHWM N06Oro Trna NOCEBHOW KyNbTypbl,
Heobxo4nMo obecneunTb Hagexallee nepemeluBaHne NPUBMTON cpeAbl 4717 ee paBHOMEPHOro pacnpege-
NeHns B TECTOBbIX COCyAax.

5.3.2 ToToBSAT cnepyowmii Habop cocynos (cMm. 4.4):

a) TecToBble cocybl (0603HavatT kak FT), cogepxalime nccnegyemoe BeLLecTso;

b) KOHTpO/IbHbIE cocyApbl (0603HauYalT kak FB). cogepxalyme ToNbKo TECTOBYIO Cpeay WM MHOKYNSAT; fio-
6ble XMMUYeckne BellecTsa, pacTBOPUTENN, areHTbl UK OUNLTPbl U3 CTEKTOBOJIOKHA, UCNOMb3yeMble AN
BBE/EHNA UCCeayemMoro BelecTsa B UCMbITaTe/lbHble COCyAbl, Takke HeobxoanMo f06aBNATb;

c) cocyapl (o6o3HauatT kak FC), cogepxaline cTaHAapTHOe BeLLeCcTBO, A5 MPOBEPKM npoueaypbl
ncnblTaHus,

d) npu HeobxoamumocTu cocyabl (0o60o3HavalT kak Fl). cogepxalme nccnegyemoe n ctaHgapTHoe Be-
LlecTBa B TEX Xe KOHLeHTpauusx, Kak B cocygax FT n FC cooTBETCTBEHHO;

e) cocyabl (0603HavaloT kak FS) Ana npoBepkyM BO3MOXHOIO abuoTUYeCKoro pasnoxeHuns kak 1 50 mr/n
HgCI2 nnn ctepmnnsoBaHHbIX KakuM-nnbo gpyrum cnocobom (Hanpumep, B aBTOKNABE).

5.3.3 PactBopumble B BOAe uccnedyemble BellecTBa M CTaHOapTHble BellecTsa A06aBnsioT B BUAE
OCHOBHbIX BOAHbIX pacTBopoB (cM. 4.9. 4.10. 4.11) ana nonyyeHus koHueHTpauum ot 10 go 20 mr  C/n.

5.3.4 HepacTBopvMble uccnegyemble 1 HepacTBOpUMble CTaHAAPTHbIEe BeLecTBa A06aBnaloT B COCY bl
pa3nnyHbiMu cnocobamu (cm. 4.8) B 3aBMCUMOCTY OT NMPUPOJbl BeLlecTsa, A0 WAu nocne fobasneHns npu-
BUTOI cpefbl, B 3aBUCUMOCTY OT MeToaa 06paboTkn gaHHOro BelwecTBa. Ecnv ncnonb3yeTtcs ogHa U3 npo-
uenyp, NpuBeLeHHbIX B NyHKTe 4.8. TO KOHTPO/IbHbIE cocyabl FB (cM.5.3.2) cnefyeT paccMmaTpuBaTb Takum xe
06pa3om, HO 3a UCK/TIDYEHNEM UCCeAyeMOro nan CTaHAapTHOTO BELLEeCTB.

5.3.5 JleTyune wuccnegyemble BellecTBa [O/KHbl BBOAUTLCA B repMeTUYeCKM 3akpbiTble COCyAbl
(cM. 5.3.8) ¢ nomoLLbl0 MUKpOLNpULEB. [lo3a paccunTbiBAETCA Ha OCHOBAHMWN BBEAEHHOro o6bema u naoT-
HOCTU BelecTsa.

5.3.6 Bopga gomkHa fo6aBnsTbCs B cocyfbl, NP HEOBXOAUMOCTU, ANSA AOCTUXEHUSA OANHAKOBOIO 06b-
emMa XuAKoCTu B Kaxaom cocyge. Heobxoanmo yb6eanTbes, YTO COOTHOLIEHME CBOGOAHOIO NpocTpaHcTBa U
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XnAKoW hasbl (06bIYHO 1:2) M KOHLEHTpaLusi uccneayemMoro BellecTBa TakoBbl, YTO B CBOGOAHOM MPOCTpaH-
CTBE [0CTYMNHO KONIMYECTBO KUC/I0POAa, AOCTATOYHOE A1 06ecrneyYeHns nosHoro 61uopasnoxeHus.

5.3.7 3artem BCe COCy/pbl 3aKpblBalOT, Hanpumep, ¢ OyTukay4yykoBbiIMM NPOGKamMu 1 aloMUHWEBLIMU
Konnaukamu. Jletyune nccnegyemole BellecTsa fOMKHbl ObiTh fo6aBneHbl Ha gaHHOM aTane (cm. 5.3.4). ina
npoBefeHNss KOHTPONSA CHUXEHWA KoHUueHTpauuu POY B TeCTOBOM pacTBOpe, aHanm3a HayasibHOlW KOHLEH-
Tpauyumn HY (cTepunbHble KOHTPO/IbHbIE NPO6LI, CM. 5.3.2) nnn gpyrux nokasartenei M3 TectoBoro cocyga ot-
6u1paloT COOTBETCTBYIOLLYIO NMPOBY. TeCToBbIE COCYAbl N UX COAEPXKMMOE 3aTEM UCKIYAITCA U3 UCMbITAHUS.

5.3.8 'epmeTnyeCKM 3aKpbiTbie cOCyAbl pasMellalT Ha poTauMoHHOM Lwelikepe (15 r) co ckopocTbio
BCTPAXMBAHUA, [OCTATOYHOW /19 XOPOLLEro nepemMellBaHns COAEPXMMOro OyTbIIOK U NOALEpXaHusa Cy-
cneHsun (Hanpumep, ot 150 fo 200 060poTOB B MUHYTY), U UHKYGUPYIOT B TeEMHOTE npu Temnepatype 20 °C,
noafepxvBaemoii Ha ypoBHe +1 CC.

5.4 OT6op nNpob

Cnoco6 oT6opa npo6 6yaeT 3aBuceTb OT Nar-gpasbl ¥ KUHETUYECKON CKOPOCT GMOPA3NOXEHUS Uccne-
Ayemoro Bewectsa. Cocyfbl UCKNOYAIOT U3 UCNbITAHUS B AieHb 0TOopa Npobbl, KOTOPbIV JOMKEH NPOXOAUTD,
KaK MUHMMYM, OAVH pa3 B HeAe o Uan yaile (Hanpumep, fBa pasa B Hefiento), ecnun TpebyeTca nosHas Kpu-
Bas 6uopasnoxexus. [1n1s aToro HeobxoAMMOe KO/MHYECTBO NapasinesfibHblX COCyA0B, npeacrasnsaowmx FT,
FBu Fc, n, ecnu ncnonb3sytotcs, Ft n Fs, n3snekawT u3 welikepa (cMm. 5.3). VicnbiTaHne 06bI4YHO NPOBOAAT B
TeyeHue 28 fHei. Ecnu KpuBas 6MopasnoxeHns nokasbiBaeT, YTo nnato-hasa bbina JOCTUTHYTa paHee, Yem
yepes 28 fHell, ucnbITaHMe MOXET BbITb 3aKOHYEHO paHblue. OT6UpatoT NPo6hbl U3 NATU COCYA0B, OCTaBLUUXCS
Ha 28 fieHb UCnblTaHus, AN1A aHannsa UCNosb3yoT pesyfbTaTbl 4719 pacyeTa AOBEPUTENIbHOTO UHTepBana un
KoadhhuuymeHTa Baprayuu Ana 6uopasnoxeHns B npoueHTtax. Mpobbl U3 cocyaos AN NPOBEPKM HA MHIMOK-
poBaHue 1 ANA abnoTUYECKOro Pas/oXeHUss He AO/MKHbI OTOMPAaTbCA Tak Xe 4acTo, Kak 13 Apyrux cocyfos,
[0CTaTOYHO OTOMpPaTh NPOOLI B NEPBbI Y 28 AeHb UCMbITAHKA.

5.5 AHanus cogepxaHus HeopraHunyeckoro yrnepoga (HY)

5.5.1 O6pa3oBaHue 002 B cocyfax onpegensieTcs nyTeM U3MepeHus yBennyeHns KOHLeHTpauuu He-
opraHuyeckoro yrnepoga (HY) B nepvog nHky6aumun. B gaHHOM ucnbiTaHUM NS U3MepeHns KonnyecTtsa 06-
pa3oBasLierocsa HY pekomeHayeTcs MCNoNb30BaTh fBa MeTOAa, OnucaHue KOTOpbIX MpvBeAeHO Huxe. Mo-
CKOJIbKY MEeTofbl MOTYT flaBaTb HEMHOTO pasHble pe3ynbTaTbl, B X0A4e UCMbITaHNS HE06X04MMO UCNOMNb30BaThb
TOMbKO OAUH MeToA,

5.5.2 MeTog (a) pekoMmeHayeTCs, ecim B CPefe MOryT cofepxaTbCsi ocTaTkv, Hanpumep, CTEKIAHHON
dmnbTpoBaNbHOW Bymaru n/unu HepacTBopuMble Uccnefyemble BelecTBa. [aHHblli aHann3 MOXeT BbINos-
HATLCA C MOMOLLbIO ra30BOro xpomarorpadya, ecnm Mcrnofb3oBaHWe aHanusaTopa yrnepoja HefoCTYMHO.
BaxHo, 4TO6bI coCybl HaXOAWNUCL NPU TeMnepaTtype UChbITaHUsA Uan 61M3KOM TemnepaTtype npu nposeje-
HMM aHa/M3a rasa B CBOGOAHOM npocTpaHcTBe. MeTog [b] MOXeT 6bITb Npolye AN nabopaTtopuii, NCNOMb3y-
IOLWNX aHanu3artop yrnepoaa Ana namepenus HY. BaxHo, UTobbl pacTBOp rugpokcmga Hatpus (cm. 4.7) ans
npeo6pasoBaHns C02 B kapboHaT 6bl/1 MO0 CBEXENPUrOTOB/IEHHBIM, NM60 ObINO U3BECTHO COAEpPXaHue B
HeMm HY gna yyeta npu pacyete pesynbTaToB uUcnbiTaHus (cm. 6.5).

5.6 MeTop (a): nogkucnexHune go pH <3

5.6.1 lMepep kax o cepuell aHanM3oB aHanmsaTop HY kaimbpyeTtcsa ¢ Mcnonb30BaHMEM COOTBETCTBY-
IOWMX CTaHAapTHbIX BewecTB no HY (Hanpumep. 1 macc. % CO02 B N2). KoHLeHTpupoBaHHas optodpocdop-
Hasa kucnota (cMm. 4.6) BBOAUTCA Yepe3 MeMbpaHy Kaxaoro cocyga Ana CHWKeHus pH cpefbl MeHee Tpex
(ranpumep, gobasnawT 1 mn Ha 107 mn TecTtoBoW cpegpl). Cocyabl nomelatT obpaTHO B welikep. Mocne
BCTPAXMBAHUA B TeyeHne 1 yaca npu Temnepartype WCMblTaHWA COCyAbl W3BNEKAlOT U3 Lelikepa, anvKeoTbI
(ranpumep. 1 mMn) rasa oTéMparoTCa 13 CBOGOLHOIO NPOCTPAHCTBA KaX A0l GYTbINKU 1 BBOASATCS B aHann3atop
HY. N3mepeHHble koHUeHTpauun HY pernctpupytot B Buge mr « C/n.

5.6.2 MpuHUMN HacToALWEero MeTofa 3ak/1oyaeTcs B TOM. YTO Nocsie NoAKUCIoHus Ao pH < 3 n yctaHoB-
neHunsa pasBHoBecus npu 20 °C. KOHCTaHTa paBHoBecus Ans pacnpegenerdna C02 mexay XUAKon n rasoBoi
(haszamu B TECTOBOM COCY/ie paBHa efuHULLEe Npu U3MepeHnn B BUAe KOHUEeHTpauum [13]. 3To fOMKHO 6bITb
NoATBEPXAEHO 151 TECTOBOIN CUCTEMbI KaK MUHUMYM OAWH pa3 CreAyoLMm o6pasom:

[oToBAT cocyabl, cogepxawme 5 n 10 mr/n HY ¢ ucnonb3oBaHnem pacTtBopa 6e3BogHOro kapboHata
HaTpusi (Na2C 03) B Boge, He cogepxalleit C02 1 noakucieHHon o pH 6.5 KOHLEHTPUPOBAHHLIM PacTBOPOM
opTodpocchopHoii kucnoTon (cm. 4.6). 6ap60oTMpyIOT B TEYEHUE HOUM BO34YXOM, He cogepxawum C02, n no-
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BbILWAKT pH A0 HelTpanbHOro 3HaveHns nytem gob6asneHuns wwenoyn. O6ecneymBaloT, YTOObl COOTHOLLEHNE
o6bema cBO604HOr0 NPOCTPAHCTBA U 06 bEMA XUAKOCTU BbII0 TAKUM Xe. KakK B UCMbITaHuaX (Hanpumep. 1:2).
MoAKNCAAIOT 1 NPMBOAAT K PABHOBECUIO, K&Kk ONMcaHo B 5.6, 1 N3MepstoT KoHUueHTpauum HY B cB060AHOM Npo-
CTpaHCTBe M XnAakol dhase. MpoBepstoT, HTO KOHLEHTPaLUM OAUHAKOBbI B Npefenax ownbky akcnepumeHTa.
Ecnu 370 He Tak. MICNOMHUTENb JO/MKEH NEPECMOTPETb TECTOBbLIE NpoLEeaypbl.

OTa nposepka Ha pacnpegenernne HY mexay Xuakoi n rasoBoin haszamm He 0653aTesibHO A0/KHA Mpo-
BOAMTLCA KaXAbli pa3. Korga NpoOBOAMUTCA UCMbITAHNE: OHA NPEANoNOXUTENIbHO MOXET BbiTb NpOBeAeHa Npu
BbINO/THEHUW KanMBPOBKM.

5.6.3 Ecnn Heobxognmo nsMepaTb yaaneHme POY (Tonbko AN pacTBOPVMbIX B BOAE MCCNefyemblxX
BelLecTB), 0TOMpaloT Npobbl XMAKOM hasbl U3 pasHbIX COCYA0B (HEMOAKUCEHHbIX). (hUNbTPYIOT Yepe3 MeM-
6paHHble hunbTPbl U BBOAAT B aHanusaTop POY. JaHHble cocyabl MOTyT 6biTb MCNONb30BaHbI AN OPYTUX
aHanun3oB, B c/lydae HeobXoaUMMOCTN — AN U3MEPEHUSs OCHOBHOMO G1OI0rMYECKOro pasoxeHns.

5.7 Mertog (b): konBepTayua C02 B kapboHar

5.7.1 TMepepn kaxaoli cepueil aHanu3os, aHanm3aTtop HY kanmbpyeTcs ¢ NOMOLLb COOTBETCTBYHOLLETO
cTaHjapTa, Hanpumep, pacTBopom 6ukapboHaTa Hatpua (NaHCO03) B Boge, He cogepxalleii C02 (cm. 5.6.2),
B AgnanasoHe ot 0 go 20 mr/n, kak gna HY. Pacteop rmgpokcuga Hatpus (7M, no 4.7) (Hanpumep, 1 mn Ha
107 mn cpepfbl) BBOAUTCA Yepe3 MeMbpaHy B KaXAblii TECTOBbLIV COCYf, U COCYyAbl BCTPAXMBAIOT B TeyeHne 1y
npu Temnepartype ucnbiTaHus. Icnonb3yoT TOT pacTBOp rMAPOKCUAa HaTpus, YTo U 418 NPOYNX aHaN30B B
3TOT A€Hb UCNbITaHUA. Ecnn ana Bcex Npob TpebyoTcs abcooTHbIe NycThle 3HavyeHusa HY, onpegenexnuns HY
ANA pacTBopa rmapokcuaa HaTpusi Heo6XoAMMO NPOBOAUTL KadkAblii pas nMpu ero ncnonb3oBaHun. Cocygbl
M3BfeKaloT U3 Lieiikepa v NMO3BONAIOT cpefile ocecTb. M3 kaxAoro cocyfa Lnpuuem otéupatT nogxoasiime
06bembl (Hanpumep, oT 50 go 1000 mkn) xuakoi casbl. O6pasubl BBOAAT B aHann3aTop HeopraHUyecko-
ro yrnepoga u peructpupytoT KoHueHTpauun HY. Heobxogumo yb6eamutbes, YTO MCNOMb3yeMblii aHanu3atop
060pyfoBaH COOTBETCTBYIOLMM 06pa3oM Ans paboTbl C WenoYHbIMKM o0bpasuammu, noayvyaemMbiMyi B aHHOM
mMeTofe.

5.7.2 TpvHUMN HacToOSALero MeTofa 3aknioyaeTcs B TOM, YTO nocne gobaBneHus Lenoyn v BCTps-
XVMBaHWA. KOHLUeHTpaumsa HY B CBOGOJHOM MPOCTPAHCTBE COCYAa HWYTOXHO Mana. 370 JO/MKHO 6biTb NOA-
TBEPXAEHO ANA TECTOBOW CUCTEMbI, XOTA Gbl OAMH pa3 C UCNONb30BaHMEM CTaHAapTHbIX BelecTB (No HY),
nocne fob6aBneHVs LWEeNoun n JOCTUXKEHNA paBHOBECUS KOHLEeHTpauun HY n3MepsioT B XUAKOW W rasoBoii
thase (cm. 5.6.2). KoHueHTpaumsa B cBO60AHOM NPOCTPaHCTBE A0/HKHA NpMbamkaTbes K Hynto. MNogobHas npo-
BEpka Ha mpakTuyecku nosiHoe nornoweHne C02 He A0/MKHA NPOBOAUTLCA KaxXAbli pas npu npoBefeHun
UCMbITaHNS.

5.7.3 Ecnn Heob6xoaumo n3mepaTb yganeHne POY (ToNbKo ANA pacTBOPUMBIX B BOAE MCCreAyeMbiX
BELLECTB), NPO6bI HEOGXOAMMO OTOUPATL U3 XUAKOW (ha3bl pasHbIX COCYA0B (HE coAepX)alinx fo6aBneHHow
Lwenoun), hunbTpoBaTb Yepe3 MeMbpaHy 1 nogasatb B aHanmzaTop POY. 3Tu cocyabl MOTYT UCNOMb30BaTbCA
ANA ApYrMX aHanv3os, Npyv Heo6XoaMMOoCTH, AN U3MEPEHNS OCHOBHOMO 61OI0MMYECKOr0 PasoXEHNS.

6 [aHHble 1 OoTYEeT O NPOBeAEHUN UCMNbITaAHUSA

6.1 PacueT pe3ynbTaToB UCMbITAHUS

6.1.1 Mpepgnonaras, 4to npoucxogut 100 % MuHepanusauuun nccregyemoro seuwectsa go C02, THY
CBepX TOro, YTO NPOBOAUTCA B KOHTPO/IbHOW nNpobe, paseH OOY. fo6aBNAEeMOMY K KaXAOMy TeCTOBOMY CO-
CyfZly B Hayasie ucnbiTaHus, TO ecTb:

THY pasHo OOY.

O6uwas macca (Mr) HeopraHuyeckoro yrnepoga (OHY) B kaxaom cocyge.

OHY = (mr C B xugkoctn ¢ mr C B cBO60AHOM MPOCTPaHCTBE)

OHY = (¥ «C1 )+ (YH iCu} @)

rae VL— o6beM XUAKoOCTW B cocyae, f:
Cc — KoHueHTpauus HY B xugkocTtu, Mr/n yrnepoga:
VM— 06bem cBO6OAHOrO NPOCTPAHCTBA, /1
CH — KOHUeHTpauuss HY B cBO604HOM NpOCTpaHCTBe, Mr/n yrnepogja.
Pacuet OHY ana AByX aHaIMTUYECKUX METOAOB, UCMOJb3yeMbIX ANA U3MepeHuss HY B JaHHOM ucCnbITa-
HUW. NpuBefeHbl HUXe B 6.2 1 6.3.
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MpoueHT 6uopasnoxemus %D B KaxA0M KOHKpETHOM c/lyyae onpegensierca no opmyne

%p = <T|C’ - TICA100. 5
TOC ()

rae TIC, — OHY B TecTOBOM cocyfe B MOMEHT BPEMEHM t, Mr.
T1CA— cpegaHee 3HaueHne OHY B KOHTPO/ILHOI NPO6e B MOMEHT BpeMeHn f, Mr:
TOC — OOQY, nepBoHayasbHO f06aBNEHHOE B TECTOBbIW COCYA, M.

MpoueHT 6ropasnoxeHna %D paccunTbiBaeTcs s uccnegyemoro FT, ctaHgapTHoro Fc BewecTs u
KOHTPONSA MHIrMbuposaHua F,, npu Heo6XoAMMOCTH, U3 COOTBETCTBYIOLLMX KONMyecTB OHY. nonyyaembix An1s
Kaxxgoro spemeHun otéopa npob.

6.1.2 Ecnun B cTepunbHO KOHTPOMbHON Npo6Ge MPOMCXOAUT 3HAUYUTENbHOE YBENUYEHWe CofepXaHus
OHY Fs B TeueHne BCEro nepuoga UCnbiTaHNs, MOXHO CAenaTb BblBOJ, YTO NPOUCXOANUT abuoTnyeckasa fae-
rpajauus nccnefyemMmoro BellecTsa, v 3To He06xoAMMO NpuHMMaTbL BO BHUMaHue npu pacyeTe D no hopmy-
ne (2).

6.2 [MMopkucneHne go pH <3

Mockonbky noakucnexune Ao pH < 3 1 yctaHoB/eHWEe paBHOBECUSI NPUBOAST K BbIPABHUBAHUIO KOHLEH-
Tpauun OHY B XuAKoli 1 rasoBoil hazax, He0GX0AMMO M3MEPSITb TOMbKO KOHLeHTpauuio HY B rasoBoii dhase.
Takum obpasom, ns popmynbl (1):

OHY = (V1 + Vh WOy = Vg xCu , (3)
roe Ve — 06bem TECTOBOrO cocyaa.

6.3 Tlopesog C02B kapboHaTt

B faHHOM MeToAe pacyeTbl BbINOMHATCS Kak B popmyne (1). HO He NPUHUMAETCS B pacyeT He3Hauu-
TenbHOE KonnyecTBo HY B rasosoii hase, TO ecTb

WH -CH =0, 4)

OHY =W CL.
®)

6.4 BblpaxeHue pesynbTaToB

6.4.1 KpuByto 61OpasnoxeHuWs noayyalT MNyTeM NOCTPOeHWs rpadinka 3aBWCUMOCTM Guopasnoxe-
HUsA D B % OT BpeMeHu UHKy6auumn u. ecnm Bo3MOXHO, 0603Ha4atoT Ha Hell nar-chasy, hasy 6ropasnoxeHus.
10-gHeBHbI MHTEPBaN U nnarto-hasy, To ecTb rady, B KOTOPOI AOCTUraeTcss MakCMMasibHOe pasfioXeHve
N KpvBas 6mopasnoxeHus BbipaBHMBaeTcs. Ecnu ans napannenbHbiX TECTOBbIX COCYAO0B MOy4YeHbl COMO-
cTaBuMble pesynbTatbl FT (pasnuune meHee 20 %). CTPOSAT KPUBYIO MO CPeAHUM 3HAYeHUsaM (NpunoxeHune A.
pUCYHOK A.1); ecnv HeT. KpMBble CTPOAT A5 Kax[oro cocyaa. OnpefensioT cpefHee 3HaveHne 6uopasnoxe-
HuA (B NpoLieHTax) B naato-gase uam oueHnBalrT Hanbonbluee 3HaueHne (Hanpumep, Korga kprueas yboisaet
B nnarto-gpase), HoO BaXHO OTMETUTb, YTO B NOCNEAHEM C/lydyae Haubosbluee 3HaYeHne He AO/HKHO ABNATb-
CS OTKMNOHAKLMMCA 3HaYeHnem (BbiIGpocom). B oTyeTe 0 NpoBeAEeHUMN UCMbITAHUA MaKCUMasbHbli YPOBEHb
61opas3noXeHNa onpefensaT Kak «CTeneHb 61MopasnoXeHns uccnegyeMmoro Beuectsa». Ecnmn konmuecTso
TECTOBbIX COCYflOB OKa3asioCb HeAOCTaTOYHbIM [/15 BbIABNEHUSA nnato-hasbl, AaHHble, N3MEPEHHbIE B MO-
cnefHuii fieHb UCMbITAHUA, UCNOMb3YIOT ANA pacyeTa cpefHero 3HaveHus. [laHHoe nocnefHee 3HayeHue,
cpegHee ANS NATW napannesnbHbiX Npo6, CAYXUT AnsA onpegeneHns TOYHOCTU, C KOTopol 6bin onpegeneH
npoueHT 6ropasnoxeHus. Takke ykasblBaloT 3Ha4eHUs, NolyYeHHble Mo OKOHYaHun 10-AHEeBHOro MHTepBana.

6.4.2 Takum e 06pa3oM CTPOAT KPUBYIO A48 CTaHAapTHOro Belectsa Fc 1 Ans npobbl 418 NPOBEPKM
abvoTunyeckoro yganenusa Fs, n KOHTpoNs Hrménposaxus F,.

6.4.3 KonnuyectBo OHY B KOHTpONbHO npobe (FB) pernctpupyeTcs Tak Xe. Kak 418 abuotuyeckoi npo-
Bepkun Fs, ecnu gaHHble Npo6bl 6bI/IN BKIIOYEHbI B UCMbITAHKE.

6.4.4 BbluncnsawT O gna cocyfos F, Ha OCHOBaHUM TeopeTuyeckoro Bbixoda HY. oxugaemMoro TosibkKo

(o; -c£
OT CTaHJapTHOro KOMMNoHeHTa cmecu. Ecnm Ha 28 geHb — -------- — 100 >25%. MOXHO NPeanooXuTb, YTO
°Fe

nccnegyemoe BeLecTBO MHIMOMpPYeT akTUBHOCTb MOCEBHOW Ky/bTypbl, 11 3TO MOXET YUYUTbIBATLCA NPU MasibIX
0]
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3HaueHusAx DFT. nonyyeHHbIX B YCNOBUSAX WUCMbITaHWA. B 3TOM cniyyae MCnblTaHne MOXHO MOBTOPUTb C UC-
No/ib30BaHWEM HaUMeHbLUel TECTOBOW KOHLLEHTPaLMK 1, XenaTesbHO, CHU3UB coepxaHne PHY B noceBHo
KynbType n OHY. 06pa3yemMoro B KOHTPO/IbLHOIM Npo6e, MOCKO/IbKY HaMEHbLUAA KOHLeHTpaums 6yaeT B CBOKO
oyepeb CHMUXaTb TOYHOCTb MeTofa. B anbTepHaTMBHOM cnyvae, MOXET MCNONb30BaThbCA Apyras noceBHas
Ky/nbTypa.

Ecnn B cocyge Fs (abuoTuueckas nposepka) HabnogaeTcs 3HaunTenbHoe yBennyeHve (6onee 10 %)
Konnyectsa OHY. BO3MOXHO, MPOUCXOASAT cneayolme abnoTnyeckme npoLecchl pasnoxeHus:

- NPOLLEHT pasnoxeHusi B cocyaax Fc, cofepxallmx KOHTPOIbHOe BELLECTBO:

- MPOLLeHT pasnoxeHus B cocyaax F,.

6.5 locTOBEpPHOCTbL pe3y/bLTaToB

6.5.1 WcnblTaHne npu3HaeTcs AOCTOBEPHbLIM, eC/u:

- cpefiHuii npoueHT 6uopasnoxeHusa B cocyax Fc. cogepxalmx ctTaHgapTHoe BelecTso 6onee 60 %
Ha 14 aeHb uHKy6auuu, un

- cpefHee konmyectBo OHY. npucyTcTBylOLEEe B KOHTPO/IbHOV Npo6e FB no okoHYaHuu ucnbiTaHnsa 60-
nee 3 mr e« C/n.

Ecnu faHHble orpaHMyeHns He co6aaloTcsl, UCMbITaHMEe HEOGXOAMMO NOBTOPUTL C MOCEBHON KyNbTy-
POl 13 ApYroro UCTOYHUKa W/MNn nepecMoTpeTb UCMoNb3yeMble NpoLeaypsbl. Hanpumep, ecnm B uchbITaHUW
Nony4atoT BbICOKME KOHTPO/IbHbIE 3HauYeHns HY. Heo6Xxo4MmMo ncnonbL30BaTh npoLeaypy, npusegeHHyo B 4.12.

6.5.2 Ecnu pasnoxeHue nccnegyemoro Beulectsa He gocturaeT 60 % THY u 66110 nokasaHo, YTO WH-
rmémpoBaHue He npoucxoanT (M. 6.4). ncnbiTaHne MOXHO MOBTOPUTL C NOBbILLEHHON KOHLEHTpauuel noces-
Holi KynbTypbl (80 30 Mr/n akTuBHOro nna u 100 ma CTOKOB/N) UM NOCEBHOM Ky/NbTYpoi U3 APYrOro NCTOYHKKA,
0COGEHHO eCNn 3HaYeHne pPasnoXeHus Haxoaunocs B AnanasoHe oT 20 % fo 60 %.

6.6 NHTepnpeTtauus pesynbLTaTtoB

6.6.1 BuopasnoxeHue 6onee 60 % THY B 10-AHEBHbIA MHTEpPBas B HACTOSILLEM WCMbITAHUM MOKa3bl-
BaeT. YTO uccnefyemoe BeLecTBO N1erko nogaaeTcs 61MonorMyeckomy pasfioxXeHno B adpo6HbIX YCNOBUSAX.

6.6.2 Ecnn npoxofHoe 3Ha4vyeHue 60 % THY He gocturaeTtca, onpefenstT 3HavyeHue pH cpefpbl B co-
Cyfie. KOTOpoe He [0/MKHO OblTb KNCNOTHBIM WM LLENOYHbIM: 3HaYeHne MeHee 6.5 MOXeT o3HauaTtb, YTO Npo-
nsowna HUTpudpmkayms. B Takom criyyae aHasim3 NOBTOPSKOT C 60/1ee BbICOKOW KOHLEHTpaumein 6ydepHoro
pacTsopa.

6.7 OT4yeT 0 NPOBEAEHUN UCTBITAHUSA

6.7.1 CocrtaBnswT Tabnuuy D (B npoueHTax) Ansa kaxnoro nccnegyemoro euwectsa (Fr), ctaHpapT-
Horo BeuiecTBa (Fc) 1 KOHTpPona uHrMbuposanus (F,). ecnyv OH NPOBOAMTCS, ANSA KaxXLOro AHS UCNbITaHus.
Ecnun gns kaxpol napannenbHoi Npobbl NosyYeHbl CONOCTaBUMbIE pe3ynbTaTbl, CTPOAT rpadvik 3aBycMMo-
CTU cpeAHuX 3HaueHuit D (B npoLeHTax) oT BpeMeHu. Pernctpupytot konmyectso OHY B KOHTPO/IbHbIX Npo6ax
(Fe) n POY w/vnun gpyrue nokasartenn B CTEPU/bHBIX KOHTPOMbHbIX Npo6ax (FS) 1 nx npoueHTHoe yaaneHue.

6.7.2 OnpegensaoT cpefHee 3HayeHne D (B npoueHTax) B naato-hase uam UCNosb3yT Hanbonblune
3HaAYeHUs, ecnNu KpuBas pasnoxeHns ybbiBaeT B nnaTo-gase, 1 paccMaTpuBatoT 3TO 3HAYEHUE KaK «CTeneHb
61opa3NoxXeHns nccregyemoro Bellectsa». Heo6xoaAnMo yunTbiBaTb, UTO B NOC/IEAHEM C/lydyae Hanbosbluee
3HauYeHVe He J0/HKHO 6bITb OTK/IOHALWUMCS 3HAaYeHueM (BbIGpOCOoM).

6.7.3 OTYeT 0 NpPOBEAEHNV UCTbITAHUS [O/MKEH COfEepXaTb cneayLwyo nigopmauuio:

Wccnepyemoe BelLecTso:

- 06LLEenpuHATOE HaVMeHoBaHWe, XMMUYeckoe HanMeHoBaHue, Homep CAS. CTPYKTypHylo dopmyny u
COOTBETCTBYIOLLME (DU3NKO-XMMUYECKNE CBOWCTBA;

- yucToTa (NpUMecK) nccnefyemoro BeLlecTsa.

Ycnosus npoBefeHnst UCMNbITaHNA:

- CCbl/IKA Ha HacTosLee pyKOBOACTBO;

- onucaHne 1cnosb3yemMoi TeCToBOI CUCTeMbI (Hanpumep, 06bEM COCyAa, COOTHOLIEHUS 06beMA XuUi-
KOCTW 1 CBO6OJHOro 06bema B cocyfle, MeTof NepemMeLlnBanmns U T. 4.);

- UCNoNb30BaHWe MUccneayemMoro U CTaHAapTHOrO BeLLEeCTB B TECTOBOW CUCTEME: WUCMOMb3yeMas KOH-
LleHTpaums 1 Konum4yecTBo yrnepoaa, gobasneHHas B Kaxablii cocyf; ntoboe ncnonb3oBaHne pacTBopuTeneil;

- onucaHve 1cnonb3yeMoi NMOCEeBHOW KynbTypbl (MHOKyNSATa), npeaBapuTenbHas obpaboTka u npeasa-
puTenbHasa NoAroToBKa;

u
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- TemnepaTypa uHkyb6aumu;

- NOATBEPXAEHME NPUHLMMNA aHa/IM3a CoepXaHNs HeopraHNYeckoro yrnepoga.

- OCHOBHbIE XapaKkTepUCTVKN UCMOb3YEeMOro aHann3aropa HeopraHuyeckoro yrnepoga (v nobbix gpy-
TVIX NCMOMb3YEMbIX aHaTMTUYECKNX METOL0B);

- KO/IMYeCTBO napasnfenbHbIX Npob.

PesynbTathbl:

- NCXOAHbIE flaHHble U pacyeTHble 3HaYeHNs 6MON0rMYEecKoro pasnoxeHns, NpeacTaB/eHHble B Tabimy-
HoIn hopme;

- rpadnk 3aBMCUMOCTU PasnoXeHus (B NpoueHTax) OT BpeMeHu AN UCCefyemoro v ctaHfapTHOro
BellecTs, nar-pasa, gasa pasnoxeHns. 10-gHeBHbIN MHTEPBaN U HAKMNOH KPUBOIA;

- MPOLEHT yAaseHuns B nnato-ase, N0 OKOHYaHUV UCMbITAHUA 1 N0 NpoLlecTBun 10-4HEBHOTO NHTEPBana;

- MPUYMHBI NPU3HAHWA PE3YNbTATOB MUCMbITAHWIA HENPUTOAHbIMK:

- nobble Apyrve ceefeHuns, UMeloLLIne OTHOLEHNE K Npoueaype UChbITaHUS.

- 06CyXaeHne pesynbTaToB.

12
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MpunoxeHne A
(cnpaBoyHoe)

MpuMep KpMBOI 6GMOpa3NOXeHNs
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