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MpeaucnoBue

Llenun, ocHOBHbIE NpUHLUMNbLI U 0BLme npaBuna NnpoBeaeHus paboT N0 MEXTOCYAapCTBEHHONW CTaHaap-
Tusaummn ycraHoeneHosl MOCT 1.0 «MexrocyaapctseHHas cuctema craHgaptusaumm. OCHOBHbIE MOMOXEHUS»
n NOCT 1.2 «MexrocyaapcTBeHHas cuctema craHgaptusaumu. CtaHaapTel MEXrocyAapCcTBEHHbIE, Npasuna
U pEeKOMEeHAauumn No MEXroCyAapCTBEHHOW cTangapTu3auuu. Mpasuna paspaboTku, NPUHATMSA, OBHOBRNEHUSA
1 OTMEHbI»

CeeaeHUs 0 cTaHaapTe

1 NOArOTOBJIEH ®epepanbHbIM rocyaapCTBEHHbLIM YHUTApPHbIM npeanpuatTuemM «Bcepoccuiickui
Hay4YHO-UCCNeaoBaTENbLCKUI LUEHTP CTaHaapTM3aummn, MHopMmaummn n cepTudmkaumm Cblpbs, MaTepuanos U
BeLectB» (Pryn «BHULCMB») Ha 0CHOBE COBCTBEHHOTO NEPEBOAA HA PYCCKMIA A3bIK AHTNOA3bIYHON BEPCUN
[OKYMEHTA, YKa3aHHOro B NyHKTe 5

2 BHECEH ®deaepanbHbIiM areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHunio 1 METPONOrn

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTU3auun, METPONorun u ceptudukauum (npo-
TOKOM OT 5 HOAOpA 2013 . Ne 61-M)

3a npuHATE NPOronocoBanu:

KpaTkoe HauMeHoBaHWe CTpaHel Koa cTpaHbI Mo CokpallieHHoe HalMeHoBaHWe HaLMoHanEHoro
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 opraHa fno ctaHaapTusaLmu

ApmMeHus AM MuHsKkoHOMUKM Pecny6nukn ApMerns

Benapyck BY [occtangapT Pecnybnvkn benapyck

Kupruausa KG KblprelacTaHgapT

Mongosa MD Mongosa-CtaHgapT

Poccus RU PocctaHaapT

TagxukuctaH TJ TapxukcTaHgapT

4 Mpukasom degepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryrnMpoBaHUIO U METponoru ot 22 Hosibps
2013 r. Ne 809-ct mexrocynapcTeeHHblt ctaHgapt MOCT 32433—2013 BeeAeH B [AelCTBME B KayecTse
HauumoHanbHOro craHaapta Poccuickon degepaumn ¢ 1 asrycra 2014 r.

5 Hacrosiwumii ctaHpapT aeHTMYeH MexayHapogHoMy aokymeHty OECD, Test Ne 310:2006 «Cnoco6-
HOCTb K Guopasnoxenuto. Onpeaenenue CO, B 3aKpbITbiX cOCyAax (B cBOGOAHOM npocTpaHcTee)» [«Ready
Biodegradability — CO,, in sealed vessels (Headspace Test)», IDT].

HaumeHoBaHWe HaCTOALLEro cTaHgapTa U3MEHEHO OTHOCUTENIbHO HauMEHOBAHMSA YKa3aHHOro Mexay-
HapoAHOro AOKyMeHTa Ans npuseaexHus B cootsercteue ¢ NOCT 1.5 (nogpasaen 3.6)

6 BBEJEH BIMNEPBbIE
7 NMEPEV3JAHUE. Anpenb 2019 .

Ungpopmayus o seedeHuu s deticmeue (npexpaweHuu delicmeusi) Hacmosweeo cmandapma u u3me-
HeHull K HeMy Ha meppumopuu yKasaHHbIX ebiuie eocyfapcme rnybnukyemes 6 ykazamesisix HayuoHasnbHbIX
cmanfapmos, usdasaemMbix 8 3mux eocyfapcmeax, a makxe e cemu VIHmepHem Ha calimax coomeem-
cmeyruuxX HayuoHanbHbIX OpeaHos rno cma+Hlapmu3sayuu.

B cniyyae nepecmompa, U3SMEHEHUS1 Unu OMMEHbI Hacmosweeo cmaHOapma coomeemcemaeyiouas
uHgpopmauus bydem onybnukoeaHa Ha ochuyuanbHOM UHmMepHem-catime MexzocyOapcmeeHHo20 cosema
no cmaHlapmu3ayuu, Memposioauu u cepmugukayuu 8 kamarsnoee «MexzocydapcmeeHHble crmaH0apmabi»

© CraHgaptuHdgopm, opopmneHue, 2014, 2019

B Poccurickon deagepayum HacTOALLMIA CTAHAAPT HE MOXET ObITh MONHOCTbLIO UMK
YaCTUYHO BOCMNPOU3BEAEH, TUPAXMPOBAH U pacnpoCTpaHeH B KayecTse ouumnanbHoro
nsnanus 6e3 paspeiueHua PenepansHOro areHTCTBa No TEXHUYECKOMY PETYNMPOBAHUIO
1 MEeTponoruun
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BBeneHune

O6wenpu3HaHHbIi MeToa [1], OCHOBaHHbLIN HA OpuUrMHanbLHOM Tecte LLiTypma [2] ansa oueHku Guonoru-
YECKOro PasnoXXeHUsi OpraHNYeCcKNX XMMUYECKMX BELLIECTB NyTEM U3mepeHuss 06pasoBaHusa yrnekMcnoro rasa
noa BO34eNCTBUEM MUKPOOPraHM3MOB, OOLIYHO UCNONbL30BANCA B KAYECTBE OCHOBHOMO METOAA ANA TECTUPO-
BaHUA NIOXO PACTBOPUMbIX U CUIILHO afCOPOMPYIOLLIMXCA XMMUYECKUX BelecTB. OH Takke NpUMeHsAncs ans
TECTUPOBAHUA PACTBOPUMBIX (HO HE NETYUMX) XMMUYECKUX BELLECTB, TaK KaK BbiAefNeHUe Yrnekucnoro rasa,
NO MHEHUIO MHOTUX CNELManUCToB, ABNSETCA €4UHCTBEHHLIM OAHO3HAYHbIM AOKA3aTENbCTBOM AEATENBHOCTH
MMKpOOpraHu3moB. Ha yaaneHuwe pacTBOPEHHOIO OpraHM4Yeckoro yrrepoaa MOryT BAMSITb pasnuuHblie u-
3UKO-XMMMUYECKHE NpoLiecchl: aacopbuums, ucnapeHue, ocaxxaeHue, rMaponus, a TaKkke BO3AENCTBUE MUKPO-
OpraHM3MOB U MHOTUE HEOMOMOrMYeckne peakumm, B KOTOPbIX MPOMCXOAUT NOTpebneHne KMCNopoaa; B pea-
kux cnyyasx CO, o0pasyercs BCneacTeue abMoTnHecKoro pasnoXeHua 0praHnYeCKUX XMMNYECKUX BELLECTB.
B opuruHansHom n moaudmuuposanHom tecte Ltypma [1], [2] CO, yaansertca u3 xumakon assl B Norno-
LaroLme cocyabl 3a cyet 6apboTpoBaHus (T. €. BOCXOASLLMIA BO3AYX NPONYCKAIOT Yepes XUAKyIo cpeay ans
yaanenun CO,), a B BapuaHte NlapcoHa [3], [4] CO, nepeHoCMTCA M3 peakUMOHHOIo cocyaa B MOrnoTUTeNu
3a c4eT nponyckaHna Bo3ayxa, He coaepxauero CO,, yepes cB0GOAHOE NPOCTPAHCTBO COCYAA, a Takke ero
HenpepbIBHOMO BCTPSAXMBAHUA.

Mpu npuMeHeHnn craHaapTHoro moaudnumupoBaHHoro tecra LLtypMa ans psga XMMMYeCckux BeLLECTB,
HeopraHuyeckui yrnepog (HY) Hakannusaetca B cpeae [9]. KoHuenTpauus HY Bbiwe, yem 8 mr/n Gbina oGHa-
pyXeHa B Xoae TECTUPOBaHUA aHUNWHA B kOHUEHTpauun 20 mr C/n. Takum obpasom, c6op CO, B LLIENOYHbIE
NOBYLLIKM HE AaBan UCTMHHOTO NPeACTaBneHns o konuuectse CO,, 00pa3oBaHHOTO B pesynkrare AeaTenb-
HOCTU MUKPOOPraHM3MOB B MPOMEXYTOUHbIE UHTEPBANbl B TEYEHUE MNpoOLIECCA pasnoxeHusa. B pesynbrare,
npeaen Gonee 60 % OT TeopeTU4ECKOro makcumyma obpasosanusa CO, (ThCO,), KOTOpbI AOMKEH BbiTh
NONYy4YeH B TEYEHUE «ECATMAHEBHOrO uHTepsanay (10 aHen ¢ MOMeHTa aocTmkeHus 10 % GuopasnoxeHus)
Ana knaccudukaumn uccneayemoro BeLwwecTsa, kak nerko 6mopasnaraemoro, He MOXET BbIMONHATLCS ANs
HEKOTOPbIX BELECTB, knaccuduuupyembix Takum o6pa3om npu MCMONbL30BAHUMW METOAA yAaneHus pacTBo-
PEHHOro opraHuyeckoro yrnepoga (POY).

Ecnu npoueHT pasnoxeHnsa MeHbLUe, YeM OXXMAAETCA, HEOPraHMYECKUI Yrnepos, BO3MOXHO, HaKanmu-
BaeTCs B UCCrNeyeMoM pacTBOpE.

Opyrue Hegoctatku metogonorum LLUTypma (rpoMO3aKOCTb, TPYA0EMKOCTh, BonbLuas npeapacnonoxXeH-
HOCTb K MOrPELUHOCTU U HEMPUMEHUMOCTb ANA NETYYUX BELLECTB) paHee npuBenu Kk Heo6xoanMoCTH noucka
TEXHUK C UCMONb30OBaAHWEM 3aKPbITbIX COCYAOB, 3@ UCKIIOYEHMEM MeToaa Mmeaxunna, B OCHOBHOM ra3oBbIX
npoTo4HbIx MeToaos [10], [11]. KonuyectBo CO, U3MEPANOCH C NOMOLLBIO Fa30BOW XpomMatorpacdum/aHanu-
3aTopa HeopraHM4eckoro yrnepoaa B aBToMaTnyeckn otoupaemblx npodax razoBoi hasel, HO pACTBOPEHHbIN
HeopraHudeckuin yrmepog (PHY) B xxuakon dase He npuHuMancsa B0 BHUMaHue. Kpome Toro, B TECTE UCMONb-
30Banncb 04eHb ManeHbkue cocyabl (20 mn), cogepxawme Tonbko 10 Mn cpeabl, YTO Bbi3biBaNo npobne-
Mbl, HANPUMEP, NPU HE0BX0AUMOCTH AO0BABNEHNS O4YEHb ManbIX KONUYECTB HEPACTBOPUMBIX BELLECTB, U/Mnu
BCreacrene OTCyTCTBUA UMM HEA0CTAaTOYHOIO Konnyecrsa MUKPOOPraHU3MOB B MHOKYNATE Ans npuemMnemMoro
pasnoXeHus UCCrneayemoro BeLecTBa.

B nepsom metoze [13] CO, usmepserca B cB0OGOAHOM NPOCTPAHCTBE NOCNE MOAKUCHEHNA W YCTaHOB-
neHwsa pasHosecus, a BO BTOpoM [14] coaepxaHue PHY 6bino mamepeHo B ra3oBoii u xuakoi dase, 6e3
obpaboTtku; bonee 90 % obpasosasweroca HY npucytcreoBano B »makoi ¢ase. Oba meroga umenu npe-
MMYLLIECTBA M0 CpaBHeHMIO ¢ TecToM LLITypma 3a cuet 6onee KOMNAKTHOM M yNpaBfisieMOii TECTOBOI CUCTEMBI,
BO3MOXHOCTU UCCMNEL0BaTb NETYYNEe XUMUYECKNE BELLECTBA U OTCYTCTBUSA 3aAepXXKu, NpU uamepexHun odpa-
3oBasLuerocsi CO,.
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M E XTTOCVYOdAPTCTUBTETHHDbB H CTAHQJAAPT

METOAbI UCMNbITAHNA XUMUYECKOM NMPOAYKLUW, NPEACTABASIIOLWEN OMACHOCTb
ONA OKPYXAKLWEN CPEADBI

OueHka 6uopasnaraeMocTi OpraHM4YecKux CoeaMHeHUin MeToA0M onpeaeneHnsl AMoKCnaa yrnepoaa
B 3aKpbITOM cOocyae

Testing of chemicals of environmental hazard. Ready biodegradability — CO, in sealed vessels

HOara BBegeHua —2014—08—01

1 ObnacTb NpUMeEHeHUs1

B HacTosiLeM CcTaHAapTe NpeacTasreHd MeTod ANs OLEHKN CNOCOBHOCTU XMMUYECKUX BELLECTB K G1O-
Pa3noXeHnio. XMM1MYeckne BeLLEeCTBa, KOTOPbIE B aHHOM UCMbITAHUM MOKA3bIBAIOT MOMNOXKUTENbHBIE PE3Ynb-
TaTkl, MOTYT PacCMaTPUBaTLCH KaK NoAaatoLMecst 61UONOrMHYECKOMY Pa3FOXEHMIO U, CNIEA0BATENLHO, GLICTPO-
MY Pa3noXXeHWIO B OKPYXKaloLLen cpeae.

2 TepMUHBLI U onpeaeneHus

B HacTosiLlem cTaHaapTe NPUMEHEHb! creaytolmue TEPMUHBLI C COOTBETCTBYIOLLIMMU ONPeaeneHUsIMU.

2.1 HY (IC): HeopraHuyeckuin yrnepoa.

2.2 TeopeTnyeckoe BblaerieHue yrnekucnoro rasa; TCO, (theoretical carbon dioxide (mg));
(ThCO,): Konu4ectso yrnekucnoro rasa (Mr), BbIMUCNEHHOE, MCXOAA M3 U3BECTHOTO UMW U3MEPEHHOTO CO-
JepXaHus yrnepoga B MCCreyeMoMm BeluecTBe, obpasyiolieecs Npyu ero NOrMHON MUHEpanu3auuu; Takke
BbIPaXKAETCs Kak KONIMYECTBO YITIEKMCIIONO ra3a B Mr, 06pa3yioLerocs Ha Mr UCCrnegyeMoro BELLEeCTBa.

2.3 pacTBOpeHHbI oprannvyeckui yrnepog; POY (dissolved organic carbon); (DOC): Konuuectso
OpraHuM4yecKoro yrnepoaa, npucyTCTBYIOLLEro B pacteope nocre ¢hunsrpoBaHna yepe3 MemopaHHbiii punstp
¢ pasamepom nop 0,45 MKM Unu nocne LieHTpUdyrmpoBaHns ¢ yckopeHuem nopsaka 4000 g (40 000 m/c?) B
TeyeHue 15 MUHYT.

2.4 HHY (DIC): HepaCTBOpEHHbII HEOPraHMYECKUI YInepoa.

2.5 THY (ThIC): TeopeTru4yeckuit HeOpraHM4eCKnin yrnepog.

2.6 OHY (TIC): O6wumit HeopraHM4YEeCKUI yrnepoa.

2.7 nerxo pasnaraemoe BewecTBO (readily biodegradable): MNpoussonbHaa knaccudukauma xumm-
YECKMX BELLECTB, NPOLLEALLUX ONPEAENEHHbIE UCMILITAHUS Ha OKOHYaTenbHoe BMOpPa3NOXeHUe; UCTIbITAHNS
NPOBOASATCS B CTPOTUX YCIOBUSIX, UTO MO3BOJIAIET NPEANONOXUTb, YTO AAHHbIE XMMUYEckue Belyectsa GyayTt
noageprarbcsi GbICTPOMY M NONIHOMY GUOPA3NOXEHUIO B BOAHOMN Cpefie B a3pO0OHbIX YCnoBUSAX.

2.8 pecatuaHeBHbIn untepean (10-d window): 10 gHel ¢ MomeHTa aoctmwkeHua 10 %-Horo 6Guopas-
nNoXeHus.

2.9 6uopasnaraemoe BewecTBo (inherent biodegradability): Knaccudukauusa xmmmuyecknx seLlecrs,
AnNs KOTOPbIX CYLLECTBYIOT OnpeAesieHHble foKa3aTenbCTBa CNocoOHOCTH K BUOpa3snoXeHMio (OCHOBHOMY UNn
OKOHYaTernbHOMY) B Nni0O6OM UCMLITAHUM HA CNOCOBHOCTb K BMONOrMYECKOMY Pa3noXeHMIO.

2.10 nonHasa 6uopasnaraeMocThb (a3pobHan) (ultimate aerobic Biodegradation): YposeHb pasnoxe-
HUS1, AOCTUFAEMbIN NPU NOSTHOM UCNOSIb30BAHUM MUKPOOPTraHU3MaMn XMMUYECKOTO BELLECTBA, NPUBOAALLUM
K 06pa30BaHUIO YITIEKUCIIONO ra3a, BOAbl, MUHEParbHbIX CONel U HOBbIX MUKPOOUONOrM4ECKUX KNETOUHbIX
3neMeHToB (NPUPOCT BUOMACCHI).

2.11 muHepanu3auusa (mineralisation): MonHoe pasno)xeHne OpraHUYEcKoro COeaAUHEHNs 40 Yrnekuc-
noro rasa (CO,) u soabl (H,O) B a3po6HbIX ycnosusx, metana (CHy), yrnekucnoro rasa (CO,) 1 Boabl (H,0)
B aHa9POOHbIX YCNOBUSIX.

W3paHue ocpuumnanbHoe
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2.12 nar-cdpasa (lag phase): Mepuoa oT Ha4ana UCMbITaHUA A0 akKnumaTusauuu u/unu agantaumm mMu-
KpOOPraHM3MOB U BO3paCTaHUs CTENEHU BUOpasnoXeHns XMMUYECKOTO BELLECTBA UM OPraHUYECKOro Mare-
pvuana 1o onpeaensemMoro yposHs (Hanpumep, 10 % 0T MakCMMansHOro TEOPETUYECKOro GOPa3NOXKEHNUSA UMK
MEHbLLE, B 3aBUCUMOCTU OT TOMHOCTU METOANKN U3MEPEHUS).

2.13 dpasa pasnoxeHus (degradation phase): Bpema oT okoHyaHuUs nepuoga nar-gasbl 4O BPEMEHM,
korga pasnoxeHue gocruraetr 90 % OT MakcuMarbHO BO3MOXHOIO YPOBHS.

2.14 nnato-cpasa (plateau phase): ®da3sa, B KOTOPOW AOCTUrAETCHA MaKCUMarnbHOE pasnoXeHne n Kpu-
Bas OMOpa3noXeHns BbIPABHUBAETCA.

3 OCHOBHbIE NONOoXeHus

3.1 MpuHumMn meTtopa

3.1.1 Uccnepyemoe BELLECTBO, Kak NpaBuno, B koHueHTpauum 20 mr - C/n B Ka4eCTBE €AMHCTBEHHOTO
WCTOYHMKA yrmepoaa u aHepruu, uHKyBupytot B GydhepHoin MuHepaneHOn cpeae, kotopast Obina WHOKYNU-
poBaHa CMELUaHHON nonynsauuer MUKPOOPraHu3MoB. McnbiTaHusi MpoBOAAT B 3aKyMOPEHHbIX ByTbINkax co
€cBOOOAHBLIM NPOCTPAHCTBOM AN BO3ayXa, KOTOpoe obecneynBaer 3anac kucnopoga ans asapobHoro Guopas-
noxxenus. Konuuectso CO,, nony4yeHHoe B pesynsrare nonHoro aspobHoro GuopasnoXxeHns nccreayemoro
BELLeCTBa, ONpeaenseTca nyTem u3mMepeHns HeopraHM4eckoro yrnepoaa, o6pasoBaHHOro B TECTOBOM COcyAe
CBEPX TOr0, YTO ObINO NOMYYEHO B MYCTbIX KOHTPOMbHLIX COCYAaX, COAEPXKALLMX TOMbKO WHOKYNIUMPOBAHHYIO
cpeay. CteneHb GMOPa3nNOXeHUS BLIPAXAETCA B BUAE NPOLIEHTa OT TEOPETUYECKOTO MakCUMyMa 00pa3oBaHus
HeopraHuyeckoro yrnepoga (THY), ncxoas n3 konmyecrasa UCCneayemoro BeLecTsa (B pacyeTe Ha opraHuye-
CKWI1 yrnepoa), A00aBNEHHOrO NepBOHaYanbHoO.

3.1.2 Takke moryT ObITb U3MepeHbl yaanenme POY u/mnu cteneHb OCHOBHOTO BUOPa3snoXeHns ucene-
ayemoro Bewectsa [20].

3.2 Nndopmauusa 06 nuccnegyeMom BelecTee

[ns BblMMCNEHMA nNpoLeHTa BMopasnoXeHus AOMKHO ObITb M3BECTHO COAEPKaHUE OPraHNYeCcKoro yrne-
poaa (Macc. NPOLEHT) B UCCIIedYEMOM BELLECTBE, UBMEPEHHOE NN PACCHUTAHHOE U3 €r0 XUMUYECKON CTPYK-
Typbl. B cnyyae nety4ux uccneayembix BeLLUECTB, ANS ONpeaeneHns NoAX0oAALEro COOTHOLEHUA CBOGOAHOIO
npoCTpaHcTBa U 06bEMA XKUAKOCTU, HEOOGXOAUMO M3MEPUTB UIU paccHUTaTb KOHCTaHTY MeHpu. UHdbopmauus
0 TOKCUYHOCTM UCCneayemoro BeLecTsa A5si MMKPOOPraHM3MoB None3Ha nNpu BuiGope coOTBETCTBYIOLLEN Te-
CTOBOIM KOHLEHTpaUuu u Ans MHTEepNpeTauuu pesynbraTtoB, CBUAETENbCTBYIOWUX O HE3HAUYUTENBHOM GUono-
TMYECKOM Pa3fOKEHUN: PEKOMEHAYETCS TaKke NPOBOANTbL KOHTPOMb MHIMOUPOBAHUS, €CNN HE U3BECTHO, YTO
nuccnegyemoe BewwecTB0 He NOAABNAET AeATENbHOCTb MUKPOOPraHuamMos (cMm. 4.10).

3.3 MpumeHumocTb MeTOAA

Mertoa npumeHum Ana pacTBOPUMbLIX B BOAE W HEPACTBOPUMbIX BELLECTB, AN KOTOPbIX B CBOIO O4Ye-
peab AOMkHA obecneunBaTbCA xopoLuasi aucnepcusi Bewlectsa. PekoMeHayeTca ucnonb3oBarb COOTHOLLE-
HUe cBOOOAHOrO NPOCTPAHCTBA K 00beMy XMAKOCTU, paBHOe 1:2, NeTyune BELECTBA C KOHCTAHTOW [eHpu Ao
50 Ma - M3-monb=! MOryT TecTMpOBaTLCS, eCnu copepKaHue BELLECTBa B CBOGOAHOM NPOCTPaHCTBe cocyaa
He Oyaet npesblwatk 1 % [13]. MeHbLMii 06beM CBOGOAHOIrO NPOCTPAHCTBA MOXET MCMOML30BATLCA NPU
TECTMPOBAaHMK BELLECTB, KOTOpbIE ABMSAOTCS Gonee neTyuumMu, Ho X 6UOAOCTYNHOCTL MOXET ObiTb OFrpaHu-
yeHa, 0CODEHHO €Cnu OHU NNOXO PacTBOPUMbI B BoAe. MICMonHUTENU AOIKHbI YOeaUTLCS, YTO COOTHOLLEHUE
CBOOOAHOIO NPOCTPAHCTBA U 0ObEMA XXMAKOCTU, U KOHLEHTPAaLMs UCCNeayemMOoro BeLLeCTBa TakoBbI, YTO Ans
MONHOro a’pobHOro GUopasnoXeHus1 4OCTYNHO AOCTAaTOMHOE KONMUYECTBO kucrnopoaa (Hanpumep, n3berartb
MCNonb30BaHUA BbICOKMX KOHUEHTpauui cybeTpara u manbix 06bemoB CBOOOAHOIO NpOCTPaHCTBA).

3.4 PedepeHTHOE (CTaHAAPTHOE) BEleCTBO

[na npoBepku TECTOBLIX NpOLeAyp napasnnernsHO AOMKHO ObiTb NPOTECTMPOBAHO CTaHAAPTHOE Belle-
CTBO C U3BECTHOW BuopasnaraemocTblo. [Ans 1o uenu npu TeCTUpPOBaHUW PacTBOPUMBIX B BOAE UCCneay-
€MbIX BELLECTB MOryT MCMOMb30BaTLCA aHUNKUH, 6EH30aT HATPUSA UMN STUNEHITIUKONb U NPU TECTUPOBAHUK
NNoxo pacTBOPUMBIX BewecTB —1-okTaHon [13]. BuopasnoxeHue AaHHbIX BELLECTB AOIMKHO A0CTUraTh Gonee
60 % ot THY B TeueHue 14 pHen.

2
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3.5 Bocnpou3BoauMOCTb

3.5.1 Mpu pekoMeHAYEMbIX YCIOBUSIX, B TOM Yncne npu koHuentpauuu 20 mr - C/n, Gbinu nony4eHbl
cregyloLMe pesynbrarbl:

Tabnuya 1—lNokasaTenu BOCNPOU3BOAUMOCTM NpU KOHUEeHTpauuu 20 mr - C/n

L)
WUccneayemoe BellecTBo Cpearee 6;;‘:43;; Kenue, %, KoadduumeHT sBapuaumun, % Konuuecteo nabopatopui
AHUNUH 90 16 17
1-okTaHon 85 12 14

3.5.2 MexnabopaTtopHasi U3MEHYUBOCTb (BOCNPOU3BOAUMOCTL) ANA aHUNUMHA Obina HU3KOW C koadhdu-
UMeHTamu Bapuauum He 6onee 5 % noyTtn Ans Bcex BbIMONHEHUN TeCTa. B AByX Cnyyasax, B KOTOPbIX BOCNPO-
M3BOAUMOCTb Obina xy>ke, 6onblLuas U3MEHYMBOCTbL HabMoganacb, BEPOATHO, U3-3a BLICOKOro obpasoBaHus
HY B koHTponbHbIX Npobax. Bocnpoussoaumoctb Obina xyxe ana 1-okraHona, Ho Takke meHee 10 % ana
79 % BbINONHeHwit Tecta. Takas 6onbluas mexrnaboparopHas W3MEHUYUBOCTb MOXKET ObiTb CBSA3aHa C OLMO-
KaMu npuv A03MPOBaHUK, MOCKONbLKY B 3aKYMOPEHHbIE COCYAbl HE0BX0aMMO BbiNo A006aBNATE Manble 06bEMBbI
(ot 3 no 4 mkn) 1-oktaHona. bBonbwme kK0apuUMEHTLI Bapuaummn nony4aioT, Koraa UCnonb3yloTca HU3Kkue
KOHLIEHTPALMK UCCReayeMoro BeLlecTsa, 0COBEHHO Npu KOHUEHTpauusax Hmwke 10 mr - C/n. 31o MOXeET ObiTb
YACTUYHO PELLIEHO 3a CYET CHWXKEHUA KOHLUEeHTpauum o6Luero HeopraHuyeckoro yrnepoaa (OHY) B uHokynsre.

3.5.3 B mexxnaboparopHoMm Tecte EC ¢ naTbio NOBEPXHOCTHO-AKTUBHLIMU BELLECTBAMMU B KOHLIEHTpA-
uumn 10 mr - C/n ObInK nony4eHsbl CneayloLmue pe3ynbTarhbi:

Tabnuya 2— lNokasaTenu BOCNPOU3BOAUMOCTM NpKU KoHUeHTpauuu 10 mr - C/n

VICornenveMoe BelLECTBO CpepaHee buopasnoxexue, KoacbuuneHt Konuuectso
Ay . %, 28 aHel sapuauwmn, % na6opatopui
TeTpanponuneH6eH3on-cynbgoHaT 17 45 10
AWn3ooKTUNCcynbgo-CyKUMHaT (aHUOHHbIN) 72 22 9
lekcageUUnTPUMETUN-aMMOHUIA XNopuaa (KaTUOHHbLIN) 75 13 10
M30HOHUMNeHON (3TOKCUNAT)g (HENOHHLINA) 41 32 10
KokoaMugnponunauMeTun rugpokeucynepobetanH 60 23 1
(amdpoTepHBbIit)

Pesynbratbl NOKasbIBaloT, UTO, KaK NPaBuo, M3MEHYMBOCTb Oblna BbilEe ANA MEHEE CKIOHHbIX K pa3-
noxexuo MAB. BHyTpuTecTtoBass U3MeH4YMBOCTL Obina meHee 15 % ans 6onee, yem 90 % cnyyaeB, camast
BbICOKas M3MeH4YnBOCTb gocturana ot 30 % g0 40 %.

MpuMedaHune — BonbLUMHCTBO NOBEPXHOCTHO-AKTUBHLIX BELLECTB NPeACTaBnstoT coboit cMecb M3oMepoB, ro-
MOJIOrOB W Np., KOTOpPbIE pasfaratoTcs Nocne pasnuyHbIX nar-gas U ¢ pasHbiMU KUHETUYECKUMU CKOPOCTAMU, B pesynkTaTe
MOMNy4aloTCa «PasMbITble» CrMaXeHHble KPUBLIE TaK, YTO MPoXoAHoe 3HaveHue 60 % MOXET He AOCTUraThbCs B TEYEHUE
10-4HEeBHOro MHTepBana, XoTa AN KaxA0ro oT4eNsHOro Buga Monekyn B UHAMBUAYaNBHOM UCNbITaHUKW, BuopasnoxeHue
JocTurHeT > 60 % B TedeHue 10 gHeir. MNogobHoe MOXET Takxe HabnoaaTeCA U NS JPYTUX CROXHBIX CMecei.

4 OnucaHue metoga

4.1 OGopyaoBaHue

B Tecte ucnonb3ayetcsi ctaHgapTHOe nabopatopHoe 060pyaoBaHue, a Takke:

- CTEKNsIHHbIE BYThbINKK, ¢ NpobkaMu U3 ByTunkayvyka u antoMUHUEBLIMU OBXUMHBLIMW YCTPOWCTBAMM.
PekomeHayeMblit nonesHblit 06bem — 125 mn, o06wmii 06beM — okono 160 mn [B 3TOM cryvae 06beM KaXKaon
OYTbINKK AOMKeH ObITb (160 £ 1) mn]. MeHbLUMit pasmep GYTbINKM MOXET MCNONbL30BATLCA, Koraa pesynsrarbl
YAOBIIETBOPAIOT YCIOBUSAM, ONUCAHHBLIM B 7.5, 7.6;

- aHanusarop yrnepojaa unu apyroe o6opyaosaHue (Hanpumep, ra3oBblil Xpomarorpad) ans usmepeHus
HeopraHM4ecKoro yrnepoaa;
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- LUNPULbI BLICOKOW TOYHOCTU ANsi NOAFOTOBKM ra3006pasHbIX U XXuAkux npoo;

- opOuTanbHbIN LUENKEP C KOHTPONUPYEMON TEMNEPATYPON cpeabl;

- 0GopynoBsaHue Ans noCTaBku BO3AYLIHOW CMECH, OuuLLEHHOH OT CO,. CMecb MOXET BbITb NOAroTOoB-
neHa nyTem NponyckaHusi Bosayxa Yyepes rpaHysbl HAaTPOHHOW U3BECTU UMM MOXET UCMONb30BaTLCS ra3oBas
cmech 80 % N,/20 % O, (no BuIGopy) (cM. 4.12);

- YCTPOUCTBO Anst MembpaHHon chunbTpauun, pasmep nop ot 0,20 go 0,45 mkm (Mo BuIGOPY);

- aHanu3aTop opraHMYeckoro yrnepoaa (no seibopy).

4.2 PeareHTbl

Mcnonb3ylotca peareHTbl aHanMTUHECKOW YUCTOTHI.

4.3 Bopa

Mcnonb3yetrcs ACTUNNUPOBAHHAS MU AEMOHU3UPOBaHHAsA BOAA C coAepxaHueM obLero opraHuye-
CKOTO yrnepoaa MeHee unu paBHOW 1 Mr/m, 4To AOIMKHO COCTaBMnATbL bonee unu paBHon 5 % OT nepBoHa-
4anbHOIro CoAEPKAaHUSA OPraHUYECKOro yrnepoaa, BBEAEHHOr0 B TECOBbIN COCYAl C PEeKOMEH0BAHHON /1030M
nceneayemoro BeLecTsa.

4.4 OcHOBHbIE PacTBOPbLI ANA NPUrOTOBIIEHUS MUHEPaASIbHbIX cpen

OCHOBHbIE pacTBOPbI U MUHEPANbHbLIE CPEAbl aHANOMMYHbI PaCTBOPaM U Cpefiam, UCNonb3yembim B [16]
n [20].

Mcnonb3oBaHne BbICOKOM KOHLIEHTpaLUuu xnopuaa aMmmonus (2,0 r/n smecto 0,5 r/n) Heo6xoauMo Tonb-
KO B CaMbIX UCKNIOYUTENbLHLIX CRy4yasX, Hanpumep, KOraa KOHUEeHTpauus uccrnegyemoro sewecrsa bonee
40 Mr - C/n. OCHOBHbIE PACTBOPLI CNEAYET XPaHUTbL B XONOAUSbHUKE U YTUNU3UPOBATL NO UCTEYEHUN LLIECTH
MECALEB unu paHee, ecnu HabnoaaloTca npusHaku obpasoBaHus ocaaka unu MukpobHoro pocra. lotosar
CrneaylLme 0OCHOBHbLIE PaCTBOPbI:

1) Kanus gurugpocboccpar (KH,PO,) — 8,50 T,

Oukanus rugpodhocdar (K,HPO,) — 21,75,

Ounatpus ruapodbocdar auruapar (Na,HPO,-0,2H,0) — 33,40 ;

Xnopua ammonusa (NH,C) —0,5T.

PacTsopsioT B Boae v gosoast Ao 1 n. pH aaHHoro pactesopa gormkeH coctasnsaTh (7,4 + 0,2). Ecnu ato
He Tak, FOTOBAT HOBbIA PacTBOp.

2) Kanbuus xnopug gurugpar (CacCl, - 0,2H,0) — 36,40 .

PactsopsioT B BOge 1 A0BOAAT A0 1 nuTpa.

3) MarHus cynbdar rentaruapar (MgSO, - 0,7H,0) — 22,50 r.

PactBopsi0T B BOAE ¥ AOBOAAT A0 1 nuTpa.

4) >Kenesa (lll) xnopua rekcarngpar (FeCl; - 0,6H,0) — 0,25 .

PactBopsioT B Boge, 40BOAAT A0 1 nuTpa 1 A00aBNSAIOT OA4HY Kano KOHLEHTPUPOBaHHOTO pacTBopa.

4.5 MNoaroTroBka MMHepanbHOW cpeabl

Cwmewmsator 10 mn pacteopa [1] ¢ npubnuautensHo 800 mn Boabl (cM. 3.3), 3atem gobaensior 1 mn
pacteopos [2], [3] u [4] n poBoAAT BOAON A0 1 nuTpa (cm. 3.3).

4.6 Mpouune peareHTbl

KoHueHTpupoBaHHas optodocdopHas kucnota (HsPO,) (Gonee 85 % maccel k 06LeMy).

4.7 7TM pacTBOp rmapokcuaa HaTpus

Pacteopsiiot 280 r rugpokcuga Hatpua (NaOH) B 1 nutpe Boabl (cm. 3.3). OnpeaenstoT KOHLUEHTPALWIO
pacTBOPEHHOro HeopraHM4YecKkoro yrrnepoaa B AaHHOM pacTBOpe WM UCMONb3YIOT AaHHOE 3HAYeHWe npu pac-
yeTe pe3ynsraToB UCTLITaHUA (CM. 5.7 1 6.3), 0COBEHHO ¢ y4eTOM KpUTEpPUEB A0CTOBEPHOCTM (CM. 6.5). Ecnmn
KOHLEHTpaLmMsa pacTBOPEHHOro HEOPraHUMYECKOro yrnepoaa CrnmLLIKOM BbICOKA, FOTOBSAT CBEXUI pacTBoOp.

4.8 Nccnenyemoe BewecTso

[0TOBAT OCHOBHOW PacTBOP UCCIEAYEMOro BeLecTsa B Boje (CM. 3.3) unu B TeCToBoi cpeae (cm. 3.5)
B KOHLeHTpauuu npeanovtutensHo B 100 pa3 GonkLue, YeM OKOHYaTENbHas KOHLEHTpaLUusi, UCnonb3yemas B

4
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UCMbITaHUM; MOXET BbITb HE0BX0AUMO OTperynupoBaTb pH OCHOBHOrO pactsopa. OCHOBHOM pacTBOP HEO6XOo-
AUMO 000aBUTbL K MUHEpPArbHON cpeae AN NONyYeHUs OKOHYATENbHOM KOHUEHTpauuu OpraHuyeckoro yrne-
poaa ot 2 u 40 mr - C/n, npeanoyvtutensHo 20 Mr - C/n. Ecnu nonyyaiorca KOHUEHTPaLuun HUKE yKa3aHHbIX,
TO, BO3MOXHO, Oblyia HapyLueHa TOYHOCTb. PacTBOpMMbIE U HEPACTBOPUMbIE XXUAKUE BeLIecTBa MOryT ObITb
nobaeneHbl HENOCPEACTBEHHO B TECTOBbLIE COCY/lbl C MOMOLLBIO LUNPULEB BbICOKOW TOYHOCTU. [ina nnoxo pac-
TBOPUMBIX U HEPACTBOPUMbIX BELLECTB MOXET NOTpeboBarbcA cneumansHan noarotoska [25].

lNMpumepbi

1 Mpsimoe dobaeneHue HageCcok u3eecmHoOU Macchbl.

2 [IpedeapumenbHoe yiibmpa3seyKkosoe duciiepaupoeaHue.

3 fucnepzupoeaHue c¢ NMOMOWbLIO 3MyJIb2amopos, npedeapumesibHO He06XoduUMO ycmaHosUmMb, MO-
2ym nu 3Myfnb2amopbl OKa3bieamb UHesubGupyoulee unu cmumynupyloujee eosdelicmeue Ha akmueHocmb
MUKpOOp2aHU3MOoe.

4 Adcopbuyusi xudkux uccriedyeMbiX eeujecme Uslu pacmeopeHue e nodxodswem semyyem pacmeopu-
merne, Ha UHePMHBIX cpedax usnu Hocumernsix (Hanpumep, gubmMpe U3 CIMeKII080JI0KHa), C NocnedyWum uc-
napeHueM pacmeopumeris, IPU UCIOJIb3068aHuU, U NpsamMom dobaesieHuU u3eecmHbLIX KOIU4ecme seuwjecmea.

5 [obaeneHue uszeecmHo20 o6LemMa pacmeopa uccriedyemMo20 eeuwjecmea e J1e2Ko emyyem pacmeopu-
mene e nycmoli mecmoebili cocyd, ¢ nocnedyiowjuM ucnapeHueM pacimeopumernsi.

Mamepuansi unu pacmeopumernu, ucrosbs3yemsie e npumepax 3, 4 u 5, osmkHbI 66iMb UccnedoeaHs! Ha
nioboe uHaubupylowee Uy cmumynupyroujee eo3delicmeue Ha akmueHOCIMbL MUKPoopaaHu3mos (cMm. 5.3).

4.9 PedepeHTHOE (CTAHAAPTHOE) BEwECTBO

[OTOBAAT OCHOBHOW pacTBOp (PaCTBOPUMOrO) CTaHAAPTHOIO BeLecTBa B Boge (CM. 3.3) B KOHUEHTpauuu
npegnoutTuTenbHo B 100 pa3s 6onblue, Yem OKOHYaTernbHas KOHUEHTpauusi, kotopas GyaeTr ucnonbL3oBaTbcs
(20 mr - C/n) B ucnbITaHUu.

4.10 MpoBepka Ha UHTrMOMpPOBaHUue

Mccneagyemble BellecTBa 4acTo HE AE€MOHCTPUPYIOT 3HAUUTENBHOIO Pa3fnoXeHusa B YCNOBUAX UCNbITa-
HWUA Ha BuopasnoxeHne. OQHON M3 BO3MOXHBIX MPUYMH SABNSETCA TO, YTO UCCNEeAyeMOe BeLIeCTBO MOXET
ObITb MHTMOUTOPOM MHOKYNSATA B KOHLEHTPaLUMKM, UCMONbL3yeMOW B UCTbITaHuu. MNposepka Ha UHrIMBUpoBaHue
MOXET ObITb BKMIOYEHA B CTPYKTYPY UCNbITAHUA ANsi oBneryeHus uaeHtudukauum (B peTpocnektuse) MHrmou-
pOBaHMs, Kak BO3MOXHOWM MPUYMHBI MK CNOCOBCTBYIOLLEr0 dhakTopa HU3KOro GuopasnoxeHus. B ansrepHa-
TUBHOM Crly4ae npoeepka Ha MHMOUpPOBaHME MOXKET UCKMIOYNTb NOAO0OHOE BAMAHME M NPOAEMOHCTPUPOBATD,
4YTO HYNEeBOE UMK He3HaYMTENbHOE yXyalleHne 0ObSACHAETCA UCKNMIOYUTENLHO HENOAATNMBOCTLIO uccneaye-
MOrO BEeLUEeCTBa K MUKPOOMONOrnyeckoMy BO3AENCTBUIO B YCNOBUAX UCNbITaHMA. Ana nonyyYeHusa nHdopma-
LM O TOKCUHMHOCTM UCCNEeAYEMOro BelecTsa Ansa (ad9pobHbIX) MUKPOOPraHU3MOB rOTOBAT PacTBOP B TECTOBOMN
cpeae, coaepallen uccrielyeMoe BeLLEeCTBO U CTaHgapTHOe BelecTBo (oM. 3.5), kaxgoe B A06aBneHHON
TECTOBOWM KOHLEHTpaLunM COOTBETCTBEHHO (CM. 4.8 1 4.9).

4.11 MpuUBUBOYHLIN MaTepuan (MHOKYIAT)

4.11.1 VIHOKYNAT MOXET ObITh MONYYEH U3 Pa3NUYHbIX UCTOMHMKOB: aKTUBHBIM UIN; CTOYHbIE BOAbI (He-
XIOPUPOBAaHHbIE); NOBEPXHOCTHbIE BOAbI M NOYBbI; UMM U3 CMECU AaHHbIX MCTOYMHMKOB [20]. Buonoruveckas
aKTMBHOCTb MCTOYHMKA AOIMKHA ObITb MPOBEPEHA C NMOMOLLBIO CTAHAAPTHOIO BeLLecTBa. He3aBucMmo ot uc-
TOYHMKA, MUKPOOPraHu3mbl, paHee NogBepraBLLUMECs BO3AENCTBUIO MCCNEAYEMOTO BELLECTBA, HE AOSHKHbI UC-
nosib30BaTLCA, €Cnu npoueaypa OyaeT MCMONb30BAaTbCS B KAYECTBE TeCTa Ha GuopasnaraeMocTb.

Il puMmedaHune — AKTUBHLIA UIT U CTOYHbIE BOALI, cojepxallme natoreHHble MUKPpOOpraHusmel, HeO6XO,EWIMO uc-
nonb3oBaTk C OCTOPOXHOCTLIO.

4.11.2 Vcxoas u3 MMELOLLIErocs onbITa, ONTUManbHbil 06bEM MHOKYNSATA AOIMKEH:

- BbITb AOCTATOUHbIM A5t 06ecneYeHUs Heo0BXoaAMMON AEATENbHOCTU MUKPOOPTraHU3MOB;

- obecneynBaTh pasnoXxeHue CTaH4APTHOIO BELLIECTBA A0 YCTAHOBMEHHOIO YPOBHS (CM. 6.5);

- obpasoBbiBaTh 0T 102 0 105 KonoHMeobpasyoLLIMX eAUHUL HA MUNUIIUTP B KOHEYHON CMECH;

- JaBaTb KOHLEHTpauuto 4 Mr/n B3BELUEHHbIX BELLUECTB B KOHEYHON CMECH NPU UCNONMb30BAHWMKN aKTUB-
HOro una; KoHueHTpauum Ao 30 Mr/n TaKkkKe MOTYT UCMONb30BaTLCH, HO 3TO MOXET 3HAYUTENLHO YBENUYUTL
BblgeneHne CO, B KOHTPOMbHbIX NPoGax;

- cocTaBnsATb MeHee 10 % OT UCXOAHOM KOHUEHTpaLUM OpraHn4eckoro yrnepoga, BHOCUMOIO ¢ Ucchne-
AyeMbIM BELLECTBOM;

- cocrasnatb OoT 1 Ao 10 mn MHOKYNATa Ha 1 n. uccneayeMoro pacTesopa.
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4.12 AKTUBHBbIN uUN

4.12.1 CBexXuin akTUBHBIA U OTOMPAETCA U3 aspOTEHKa CTaHLUMM OYUCTKM CTOYHbIX BOA Mnu nabopa-
TOPHOI YCTAHOBKU, NepepabaTtbiBaloLLEN MPEUMYLLECTBEHHO ObITOBLIE CTOYHbIE BOAbI. [1pn HE0BX0aAMMOCTH,
KPYMHBIE 4aCTULIbl MOXHO YAaNUTb NYTEM NPOCEUBAHNSA (HANPUMEP, NCMOMbL3Ys 1 MM2 CUTO), 10 CMOMNbL30Ba-
HUS N coaepaT B a3p0BHbIX YCNOBUSAX.

4.12.2 Kpome TOro, nocne yaaneHus KpyrHbIX YacTuL, un OTCTaumBaloT MU LIeHTpUAyYrupyrot (Hanpu-
Mep, 1100 g (11000 m/c?) B TedeHne 10 MUHYT). YAQNSAIOT NOBEPXHOCTHYIO XUAKOCTL. VN MOXHO NPOMBITH B
MUHEpansHOM pacTBope. KOHUEHTPUPOBAHHbIV U CYCNEHAUPYIOT B MUHEpPArbHOW Cpeae A0 KOHUEHTpaLuun
oT 3 40 5 r B3BELUEHHbIX TBEPAbIX YacTUL/MN. 3aTem NPOBOAAT aspauuio B Te4EHNE HEODXOAMMOTO BPEMEHM.

4.12.3 OGpa3sey una HeobxogMmo oTOupaTb Ha CTAHLMKU OYUCTKM CTOYHBLIX BOA, paboTaiollen B CTaH-
AaptHoM pexxume. Ecnm un otéupalotT Ha CTaHUMW UHTEHCUBHOW OYMCTKM, UM OH MOXET COAepXaTb UHMMBU-
TOpbI, €0 He0BX0AUMO NPOMbITh. [ocne TLWATENLHOIo NEPeMELLMBaAHUA PeCyCNeHAMPOBAHHbIN UN 0CaXKaatoT
UNN LUEeHTPUGYIUPYIOT, NOBEPXHOCTHYIO XXMAKOCTb YAANAIOT M NOBTOPHO CYCMEHAMPYIOT MPOMbITBIA U B MUHE-
panbHoi cpeae. JaHHyo npoueaypy NOBTOPSIOT, MOKA Ui He ByaeT NOMHOCTLIO O4MLLEH OT U3bbiTKa cybeTpara
unu nHrubutopa.

4.12.4 Tocne TOro, Kak 4OCTUraeTcs NOSIHOE PeCyCneHanpoBaHue, unu n3 HeobpaboTaHHOro una, He-
NoCPeACTBEHHO Nepea WUcnonb3oBaHMeM OTOMpatoT obpasel, Anst onpefenieHnst Cyxoro Beca B3BELLEHHbIX
BELUECTB.

4.12.5 B panbHeiwem akTUBHbIA U TOMOreHU3UMpPYHOT (0T 3 A0 5 r B3BELWEHHbIX TBEPAbIX YacTuu/n).
Mn obpabartbiBatoT B OneHaepe B Te4eHMe 2 MUHYT Ha cpeaHen ckopocTtu. Un, obpaboTtaHHbiii B BrieHaepe,
ocaxaaroT B Te4eHne 30 MUHYT unv JonbLue, npu He0BX0AMMOCTU, U CAMBAIOT XUAKOCTb ANt UCNONb30BAHUSA
B Ka4ecTBe NOCEBHOro MaTtepuana B Konmyectse okosno 10 Mr/n MuHepanbsHon cpeabl.

4126 [aneHeiilee cHuxeHne obpasosaHns CO, B NMYCTbIX KOHTPOSIbHLIX MPOGax MOXeET ObITb A0-
CTUrHYTO NyTEeM aspauuun una B TeHeHUEe HOUW BO3AYXOM, He codepxawmm CO,. B kauecTse KOHUEHTpauuu
NOCEBHOr0 MaTtepuana Ans 4aHHOIo UCMbITAHUA UCNOMB3YIOT 4 MI/N TBEPAbIX YaCTUL, aKTUBHOrO una [13].

4.13 BTOpUYHbLIE CTOYHbIE BOAbI

4.13.1 B ansTepHATUBHOM CMy4Yae UHOKYNAT MOXET ObiTb NONy4YeH U3 BTOPUYHBLIX OTCTOWHUKOB OUUCT-
HbIX COOPY>EHWIN unu nabopaTopHON YCTAHOBKU, NepepabaTbiBatoLen NPeMMyLLECTBEHHO ObITOBbIE CTOUHbIE
Boabl. OBpasel coaepxar B a3poOHbIX YCMOBUSAX U UCMONb3YIOT HENOCPEACTBEHHO B IeHb OTOOpa unu, npu
HeoB6x0aMMOCTU, MPOBOAAT NPEABAPUTENBHYIO MOArOTOBKY. HeobxoauMo nponyctuth obpasew yepes punsTp
rpy6oii OUNCTKM AN yAaneHns B3BELLEHHbIX YaCTuL 1 3aTeM u3MepuTb pH.

4.13.2 [ns CHWKEHUS COAEpXaHUsl HEOPraHMYecKoro yrnepoaa, unsrpat 6apooTUPYIOT BO3yXOM, HE
cogepxatwmm CO, (cm. 4.1), B TedeHue 1 4 ¢ ucnonb3osaHnem opTococcOpHON KUCHOTbI Anst NOAAEPXKaHUS
pH Ha ypoBHe 6,5 (cM. 4.6). pH npuBOAAT K NepBOHaYan5LHOMY 3HAYEHUIO TMAPOKCMAOM HaTpus (CM. 4.7), u no-
cne OTCTanBaHuA B Te4eHue NnpubnuanTenbHo 1 4 NoAXOAALLMIN 06bEeM NOBEPXHOCTHOW XMNAKOCTU OTOMpaeTcsa
Ansa uHokynauun. JanHaa npoueaypa 6apboTMpoBaHUs CHMKAET CoAEepKaHMe HEOPraHUYECKOoro yrnepoaa B
WHOKYNATe. Hanpumep, korga MakcumanbHbIi peKOMeHAYEMbI 00beM OT(PUNBLTPOBAHHOIO 06paboTaHHOIO
o6pasua (100 Mn) Ha NUTP UCNONBL30BAaNCA B KAYECTBE MOCEBHOr0 Marepuana, konuyecrtso HY, npucyrcrsy-
OLLEro B KOHTPOSbHbIX COCyAax, HAX0AMMNOCEL B AnanasoHe oT 0,4 go 1,3 mr/n [14], uto cooTBeTcTBYET OT 2 %
10 6,5 % C nccnegyemoro sewectsa npu 20 mr - C/nun ot 4 % o 13 % — npu 10 mr - C/n.

4.14 NMoBepXHOCTHLIE BOALI

O6pasel, 0TGMPAIOT 13 COOTBETCTBYIOLLMX NMOBEPXHOCTHLIX BoA. O6paseL cneayet cogepxarb B a9pob-
HbIX YCNOBUAX U UCNOMNbL30BaTb B A€Hb oT6opa. Mpu HeobxoaumocTu, obpasel, MOXHO CKOHLEHTpUpOBaTb
nytem dounsTpauumu unu UeHTpudyrnposaHus. OObEeM UHOKYNATA, UCNOMb3yeMbIA ANA Ka)Xaoro TecToBoro
cocyaa, A0MmKeH COOTBETCTBOBATL KpUTEPUAM, NPUBEAEHHbLIM B 4.12.

4.15 MNoyBa

O6Gpa3sel noYBbl OTOUPAIOT U3 COOTBETCTBYIOLUMX MOYB, COOPAHHLIX HA rnybuHe A0 20 CM HUXKE YPOBHSA
noesepxHocTu. Mepen npocenBaHWeM Yepes 2 MM CUTO HEOBX0AMMO yaanuTb U3 obpasLia kKaMHM, 0CTaTKK pac-
TEHU n 6eCnO3BOHOYHBIX (€CnU 06paseL, CrULLKOM BRAXKHBIA AN MPOCEUBaHUS, €r0 YaCTUYHO CyLIaT Ha BO3-
ayxe). Obpasel cneayeTt cogepxartb B a3pobHbIX YCIOBUAX U UCMONb30BaThL B AeHb 0T6opa (ecnu obpasel
NepeBO3UTCS B HEMMOTHO 3aKPLITOM YEPHOM MONMUITUIIEHOBOM MakeTe, Ero MOXXHO XpaHUTb NPU TEMNEpaType
oT 2 °C po 4 °C B nakere B Te4eHne He Bonee ogHOro Mecsaua).
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4.16 MpeaBapuTeribHas NOArOTOBKA NOCEBHOM KYNLTYPbl (MHOKyNATa)

MoceBHas KynkTypa MOXeET ObiTb NPeABapUTENBLHO NOATOTOBIIEHA K YCIOBUSAM UCMbLITAHUSA, HO HE aaar-
TUPOBAaHA K MCCNEAYEMOMY BELLECTBY. [peasapuTensHasi NOAroToBKa NO3BONAET CHM3UTL 0BpasosaHue CO,
B KOHTPONbHbIX Npobax. MpeasaputenbHas NOArOTOBKA COCTOUT M3 adpauun akTUBHOTO una nocne passejae-
HUS B TECTOBOM cpeae Ao 30 mMr/n BnaxHbIM He coaepxalyum CO, BO3LYXOM B TEYEHUE OT NATU A0 CEMU AHE
npu TeMmneparype UCnbITaHUA.

5 Mopsaok npoBeaeHUs UCNbITaHUA

5.1 KonuyecTtBO TECTOBLIX COCYA0B

5.1.1 KonuyecTtBo cocyaos (cM. 4.1), HeoBxoaumMoe Ans ucnoitaHus, ByaeT 3aBuceTb OT YacTOThl aHa-
nm3a n NPOAOMKUTENLHOCTU UCTILITAHUS.

5.1.2 PekomeHayeTCa NPOBOAWTL aHanu3 Tpex napannenbHeix Npo6 (Tpex cocyaoB) MO MPOLUECTBUM
[OCTaTOYHOro KONMYeCcTBa BPEMEHHbLIX MHTEPBANOB TaK, YTOOLI MOT ObITb ONpeAeneH AECATUAHEBHbIR UHTEP-
Ban. Kpome T0Oro, no kpanHen mepe nNsATb TECTOBbIX cOCyA0B (CM. 4.1) u3 rpynn a, b u ¢ (oM. 5.3.2) aHanu3unpy-
IOT N0 OKOHYaHUW UCMBITAHMSA AN OUeHKU 95 % JoBEepUTENBHOIO MHTEpPBAana Ansa pacvera cpeaHero 3Ha4YeHus
GMOpa3sNOXeHNs B NPOLEHTAaX.

5.2 NHokynioMm

MoceBHas KynsTypa MCMOoNb3yeTCs B KOHLIEHTpaLmu 4 Mr/n Cyxoro octaTka akTMBHOrO una. flocratouHoe
KONMYeCTBO NPUBUTON Cpeabl FOTOBSAT HENOCPEACTBEHHO Nepes UCMoNb30BaHUeM, HanpuMep, nyteM aobas-
nieHnst 2 MN NOATrOTOBNEHHOrO akTMBHOMO una (oM. 4.12) ¢ koHueHTpaumei 2000 mr/n Kk 1 n cpeabl U3 MUHE-
paneHbIX conei (cMm. 4.5). Mpy CNONb30BaHUK BTOPWUYHLIX CTOYHLIX BOA A06aBnsioT A0 100 M CTOYHbIX BOA,
(cm. 4.13) k 900 mn cpeabl U3 MUHEpanbHbIX conen (cM. 4.5) u gosoaat Ao 1 n cpeaoi.

5.3 MopgroroBka cocynoe

5.3.1 AnukBOTbI NPMBUTON CPEALI PA3NUBALOT B NapannenbHble COCyabl ANA AOCTUXKEHNA COOTHOLLEHUA
obbema cB0OOAHOro NPoCTpaHCcTBa K 06beMy xuakoctu 1:2 (Hanpumep, godasnsaiot 107 mn B 160 mn cocy-
abl). MoryT ucnonb3oBaTtbcs Apyrue cOOTHOLUEHMS. [pu cnonb3oBaHun nioGoro TMNa NOCEBHON KYNLTYpHb,
Heobxoaumo obecneynTb Haanexallee nepeMeLIMBaHue NPUBMTON Cpeabl ANA ee paBHOMEPHOTO pacnpeae-
NeHnsa B TeCTOBbIX COCyaax.

5.3.2 ToTtoBAT cneaytowmi Habop cocynoB (CM. 4.4):

a) TecToBble cocyabl (0603HaualoT kak FT), coaepxaiyme nccneayemoe BeLecTso;

b) kOHTpONbHbIE cocyabl (0003Ha4aloT kak FB), cogepxxalwume TonNbKo TECTOBYIO cpeay U UHOKYNAT; Nito-
Oble XMMUYeCKue BELUECTBA, PACTBOPUTENM, areHTbl v (PUNLTPLI U3 CTEKNOBOMOKHA, UCNONb3yeMble AnA
BBEJEHUs1 UCCNEelyeMOro BELLIECTBA B UCTILITATENbHbLIE COCYAbI, Takke Heobxoaumo Ao6aBnAThb;

c) cocyabl (obosHayawor kak FC), cogepxalime CcraHAapTHOE BELECTBO, ANA NPOBEPKU Npoueaypbl
UCNbITAHUA,

d) npu HeobxoaumocTu cocyabl (0603HaualoT kak Fl), cogepxawme nccneayeMoe U CtaHaaptHoe Be-
LLeCTBA B TEX k& KOHLIEeHTpauumsix, kak B cocyaax FT u FC coOTBETCTBEHHO;

€) cocyabl (0603HaualoT kak FS) anst npoBepku BO3MOXHOr0 abnotuyeckoro pasnoxeHus kak 1 + 50 mr/n
HgCl, unu cTepunu3oBaHHbIX KaKUM-MGO ApYruM cnocobom (Hanpumep, B aBTOKNAaBe).

5.3.3 PacrBopuMbie B BOAE MCCrEdyEMble BELLUECTBA M CTaAHAApTHbIE BellecTBa A00aBnsioT B BUAE
OCHOBHbIX BOAHbIX pacTBOpoB (CM. 4.9, 4.10, 4.11) ana nony4eHusn koHueHTpauuu ot 10 go 20 mr - C/n.

5.3.4 HepacrBopuMble UCCNEQYEMBIE U HEPACTBOPUMbIE CTaHAApPTHLIE BeLLecTBa 06aBNSIOT B COCYAbI
pasnuyHbiMu cnocobamu (CM. 4.8) B 3aBUCMMOCTM OT NpUPOAbLI BELIECTBA, 0 Unu nocne aobaesneHus npu-
BUTOW Cpejbl, B 3aBUCUMOCTM OT MeToaa obpaboTku aaHHOro Bewlectsa. Ecnm ncnonb3yerca ogHa u3 npo-
ueayp, NpUBEAEHHbIX B NyHKTE 4.8, TO KOHTpONbHbIE cocyabl FB (CM.5.3.2) cneayet paccmarpuBaTh TakuM Xxe
06pa3om, HO 32 UCKIMIOYEHUEM UCCTIEAYEMOTO UNW CTaHAAPTHOIO BELLECTB.

5.3.5 Jletyune wuccneayemble BeLleCTBA AOMKHbI BBOAUTLCA B TEPMETUYECKU 3aKPbITbIE COCYAbI
(cM. 5.3.8) ¢ noMoLLbLIO MUKpOLUNpPULEB. [103a pacCUMTLIBAETCA HA OCHOBAHUM BBEAEHHOIO 06beMa u nnoT-
HOCTM BeLUecTBa.

5.3.6 Bopa gomiHa 0o6aBnsaTbCs B COCyAbl, NPU HEOOXOAUMOCTH, AN AOCTUKEHUS| O MHAKOBOIO 06b-
ema >XUAKOCTU B Kakaom cocyae. Heobxoaumo yGeauTbesi, YTO COOTHOLLEHME CBOGOAHONO NPOCTPaHCTBA U
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KMAKON hasbl (06bIMHO 1:2) M KOHUEHTPaLua Uccnefyemoro BeLecTBa TakoBbl, YTO B CBOGOAHOM NPOCTpaH-
CTBE AOCTYMHO KONUYECTBO KMCNOPOAa, 4OCTAaTOMHOE AMA 06ecrnevyeHns NoSIHOro GMopasnoXeHus.

5.3.7 3ateM Bce cocyAbl 3aKpbIBAIOT, HaNnpuMep, ¢ OyTUIKay4YyKOBbIMA NPOBKamMu U anoMUHUEBbLIMU
konnadkamu. JleTyune uccnegyemMble BeLecTBa AOMKHbI ObiTb A00aBneHbl Ha AaHHOM aTtane (cM. 5.3.4). Ons
NPOBEAEHNA KOHTPONS CHMXEHUA KOHueHTpauun POY B TeCTOBOM pacTBOpe, aHanM3a Ha4vanbHON KOHLEH-
Tpauun HY (cTepunbHbie KOHTPONbHbIe Npobbl, CM. 5.3.2) Unu apyrux nokasarenei U3 TeCTOBOro cocyaa oT-
OupaloT COOTBETCTBYIOLLYIO NPOBy. TECTOBbIE COCYAbI U X COAEPXKUMOE 3aTEM MCKITIOYAIOTCA U3 UCTILITAHUS.

5.3.8 MepmeTnyeckn 3akpbITble COCYAbl pasMeLLaloT Ha poTaluMoHHOM Leikepe (15 r) co ckopocTbio
BCTPAXUBAHUSA, AOCTATOMHON ANS XOPOLUEro nepemMeLUnBaHua COAepXMMOro ByTbINOK M NoaaepXaHusa cy-
cneHsuu (Hanpumep, ot 150 o 200 06OPOTOB B MUHYTY), U MHKYOUMPYIOT B TEMHOTE Npu Temnepartype 20 °C,
noaaepXXmBaemMmon Ha ypoBHe +1 °C.

5.4 OTO60p Npo6

Cnoco6 ot6opa npob ByaeT 3aBuceTb OT nar-gpasbl 1 KUHETUHECKON CKOPOCTU BUOPA3NOXKEHUS uccne-
ayemoro Belectsa. Cocyabl UCKITHOHAIOT U3 UCNLITAHUA B A€Hb 0TOOpA NPobbl, KOTOPLIN AOMKEH NPOXOAUTD,
Kak MUMHUMYM, OAMH pa3 B HeAEeNo Ui vaile (Hanpumep, ABa pa3a B Heaenio), ecnu TpebyeTca nonHas kpu-
Ban OuopasnoxeHus. [ns aToro HeOOXOAMMOE KONMYECTBO NapasnnenbHbIX COCYa0B, NPeacTaBnAloWwmX Fr,
Fgu F¢, u, ecnu ucnonb3ytotes, F; n Fg, U3BNEKaIOT u3 weiikepa (cm. 5.3). UcnbiTanne 06bIMHO NPOBOAAT B
TeyeHue 28 aHeli. Ecnu kpuBas GuopasnoxxeHus nokasbiBaeT, YTo nnato-drasa Gbina AOCTUTHYTA paHee, YeM
yepes 28 AHEN, UCTIbITAHUE MOXET ObITb 3aKOHYEHO paHbLue. OTOupaloT NPO6LI U3 NATU COCYAOB, OCTABLUMXCA
Ha 28 AeHb UCNbITaHUA, ANA aHanNM3a UCMONb3YIOT pe3ynbTarhl NSl pacyeTa A0BEPUTENLHOMO MHTEpBana unu
KoachbdumumeHTa Bapuayum Ans 6uopasnoxeHuss B npoueHTax. Mpobbl 3 cocyaos ans NpoBepku Ha UHMMOU-
poBaHue u Ans abuoTMYECKOro pasnoXeHust He JOIDKHbI OTOMPATLCA TaK e 4acTo, Kak U3 ApYrux cocyaos,
A0OCTaTo4HO oTOMpaTh NPOOLI B NEPBLIV U 28 A€HbL UCTILITAHUS.

5.5 AHanu3 cogepxaHusa HeopraHuyeckoro yrmepoga (HY)

5.5.1 OGpasosaHue CO, B cocynax ONPEAEnseTca NyTem U3MepeHns YBennUYeHNs KOHUEHTpaLuum He-
oprannueckoro yrnepoga (HY) B nepuog nHky6aumu. B gaHHOM ucnbiTaHuu Ans U3mepeHus Konuyectsa 06-
pasoBasLueroca HY pekomeHayeTcs Mcnonb3osaTb ABa METOAA, ONUCaHMEe KOTOPbIX NpuBeaeHo Hwxe. lMo-
CKOIMbKY METOAbI MOTyT AaBaTb HEMHOIO PasHbIe PesynbTaThl, B X0A4€ UCMbITaHUs HE0OX0AUMMO UCMONb30BaTh
TONbLKO OAUH METOA.

5.5.2 Metop (a) pekOMeHAYETCA, eCnn B cpeae MOryT CoaepXXaTbCsl OCTaTKU, Hanpumep, CTEKIIAHHOW
dunbTpoBansHoW Bymarn n/unu HepacTBoOpuUMbIE UCCneayemble BewwecTBa. [laHHbI aHanu3 MOXET BbINor-
HATLCA C MOMOLLBIO Fa30BOr0 xpomarorpada, ecnu UCnonb3oBaHWe aHanu3aTopa yrnepoga HeaoCTYMHO.
BaxkHO, 4TOObI COCYABI HAXOAUNKUCHL NPU TEMNEpPaType UCNLITaHUA UNK Gnu3kol TemnepaTtype npu nposese-
HWM aHanu3a rasa B cB060gHOM npocTpaHcTee. Metoa [b] moxeT GbiThb Npolue ans naboparopuii, UCMONb3y-
OLLMX aHanusaTop yrnepoaa ansa uamepenus HY. BaxHo, 4tobbl pacTtBop ruapokcuaa Hatpus (cm. 4.7) ans
npeobpasosanus CO, B kapBoHaT Gbin NUGO CBEXENPUrOTOBNEHHLIM, TMGO BLINO U3BECTHO CoaepXaHue B
Hem HY ansa yyeta npu pacyete pes3ynsratoB UCNbITaHuA (CM. 6.5).

5.6 Metopg (a): nogkucnenve oo pH< 3

5.6.1 lMepen kaXkaoi cepueil aHanM3o0B aHanusarop HY kanubpyerca ¢ MCnonbL30BaHWEM COOTBETCTBY-
oLMX CTaHAapTHbIX BewecTs no HY (Hanpumep, 1 macc. % CO, B N,). KoHueHTpuposaHHas optodoceop-
Hasa kucnota (cM. 4.6) BBOAMTCA Yepe3 MeMOpaHy Kagoro cocyda ans cHwkenua pH cpeabl MeHee Tpex
(Hanpumep, aobasnsot 1 mn Ha 107 Mn TecTtoBol cpeabl). Cocyabl nomeLuaroT 06patHo B welikep. Mocne
BCTPAXUBAHWA B TEYEeHME 1 yaca npu Temnepatype UCMbITaHUS COCYAbl U3BMEKAIOT U3 LWenKepa, anukeoTbl
(Hanpumep, 1 Mn) rasa oTéUparTcs U3 cB060AHOr0 NPOCTPAHCTBA KaXa o GyThiNkW M BBOAATCA B aHANM3aTop
HY. amepeHHble koHueHTpauuu HY pernctpupytotr B Buae mr - C/n.

5.6.2 MpuHLUMN HACTOALLEro METOAA 3aKIMIO4YaeTCs B TOM, YTO Nocne noagkucneHus Ao pH < 3 u ycraHos-
nexust pasHosecust npu 20 °C, KOHCTaHTa paBHOBecUA 4na pacnpegeneHus CO, MEeXay XXUAKON 1 ra3oBow
dasamu B TECTOBOM COCyZle paBHa eAuHMLE NPU U3MEPEHUN B BUAE KOHLEHTpauuu [13]. STO 4OMKHO ObITb
NoATBEPXXAEHO ANs TECTOBOW CUCTEMbI KAk MUHUMYM OAMUH pa3 cnegyowmm o6pasom:

loToBAT cocyabl, coaepxaiwume 5 u 10 mr/n HY ¢ ucnonb3osaHuem pactesopa 6e3sogHoro kapboHara
Hatpua (Na,COy) B Boae, He cogepxatuen CO, n nogkucneHHon 4o pH 6,5 KOHLEHTPUPOBAHHLIM PACTBOPOM
opTOhOCHOPHOI KUCTOTON (CM. 4.6), GapboTUPYIOT B TEYEHME HOYM BO3AYXOM, He coaepxatuum CO,, u no-
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BbILLAOT pH 40 HelTpanbLHOro 3HaveHus nytem goGaeneHus wenoyu. O6ecnevmsatotr, YToObl COOTHOLLEHUE
o6bema cBo60AHOr0 NPOCTPaAHCTBA U 06bEMA XKUAKOCTU BbINO TaKUM Xe, KaK B UCMIbITAHMSX (Hanpumep, 1:2).
MMoaKNCIIAT U NPUBOAAT K PABHOBECUID, KaK ONUCAHO B 5.6, U U3MepAIT KOHUEHTpayun HY B cBo6ogHOM npo-
CTPaHCTBE U XuUakon dase. [poBepsIoT, YTO KOHLUEHTPaUUM OAMHAKOBLI B Npedenax owmnbKu akcnepuMeHTa.
Ecnun 910 He Tak, MCNONHUTENb JOIMKEH NEPECMOTPETb TECTOBLIE MPOLEAYPbI.

3T1a npoeepka Ha pacnpegenenue HY Mexay XXMaKoi 1 razoBoi hazamMu He 0B6a3aTenbHO A0MmKHa Npo-
BOAMTLCS KaXkAbl pas, KOraa npoBOAUTCH UCMbITAHUE; OHA NPEANONOXUTENBHO MOXET ObITb MPOBEAEHA NPU
BbINOSIHEHUM KanuOpOBKK.

5.6.3 Ecnu Heobxoaumo usmepsTb yaaneHue POY (TONMbKO Ans pacTBOPKMMbIX B BOAE UCCNEAYEMbIX
BELLeCTB), 0T6MpaloT NpoObl X1AKONM hasbl U3 pasHbIX COCYAOB (HEMOAKUCHIEHHLIX), (DUNBTPYIOT Yepes MeM-
GpaHHble unbTpbl M BBOAAT B aHanu3aTtop POY. [daHHble cocyabl MOTYT ObiTb MCNOMb30BaHbI ANA APYrux
aHanu3os, B criyyae HeobxoanMOCTU — ANA U3MEPEHUS OCHOBHOTO GUONOrMYECKOro pasroXeHus.

6.7 Metog (b): konBeptaumsa CO, B kap6oHar

5.7.1 Mepepn kaxaov cepueli aHann3oe, aHanusatop HY kanubpyeTcsa ¢ NOMOLLLIO COOTBETCTBYIOLLIETO
cTaHgapta, Hanpumep, pactsopom GukapGonata Hatpus (NaHCO,) B Boae, He coaepxauieii CO, (cm. 5.6.2),
B AnanasoHe ot 0 o 20 mr/n, kak ansa HY. Pacteop ruapokcuaa Hatpua (7M, no 4.7) (Hanpumep, 1 mn Ha
107 mn cpeabl) BBOAUTCA Yepe3 memBpaHy B Ka)ablil TECTOBbLIN COCYA, U COCYAbl BCTPSIXMBAIOT B TeYeHUe 14
npu Temneparype ucnbITaHna. Icnonb3yloT TOT pacTBOP rMAPOKCUAA HATPUA, YTO U ANs NPOYUX aHANU30B B
3TOT AeHb ucnbiTaHua. Ecnu ansa Bcex npob Tpebytorca abcontoTHbIe nycTbie 3HaveHus HY, onpegenenus HY
Ana pacTBopa rmapokcuaa HaTtpua HeoOxoauMO NPOBOAUTL KaxKAbIW pa3 Npu ero ucnonb3oBaHun. Cocyabl
M3BMEKAKOT M3 LUENKEPa U NO3BOMNAIOT cpeae ocecTb. U3 kaxaoro cocyaa wnpuuem otbupator nogxoasiume
o6vembl (Hanpumep, ot 50 go 1000 mkn) xuakon dasel. O6pasubl BBOAAT B aHANU3aTOP HEOPraHM4ecKo-
ro yrnepoga u peructpupyiot koHueHntpauumn HY. Heobxoaumo y6eautbes, 4TO UCNOMNb3yeMblii aHanu3arop
obopynoBaH COOTBETCTBYIOLLMM 06pa3oM ans paboTbl ¢ WenoYHbIMM 06pasyamu, Nony4aeMbiMu B JAHHOM
MeToze.

5.7.2 MNpuHUMN HaCTOALWEr0o MeToAa 3aKMo4HaeTca B TOM, YTO nocne A0GaBNeHUsl LIEeNnoYu U BCTpsi-
XMBaHWSA, KOHUEHTpauma HY B ¢cBOGOAHOM NPOCTPAHCTBE COCyAa HUYTOXHO Mana. ATo AO0MKHO BbiTh noa-
TBEPXKOEHO ANA TECTOBOW CUCTEMBI, XOTSA Obl OAMH pa3 C UCMONb30BaHUEM CTaHAApPTHbIX BewecTe (no HY),
nocne AobaBneHNUs LLENoYUu U AOCTUXKEHUS pABHOBECUSI KOHLEHTpauuu HY U3MepsiloT B XXMAKON W ra3oBow
dase (cm. 5.6.2). KoHueHTpauums B cBOGOAHOM NPOCTPAHCTBE AOMKHA NpMbnmxkarbca k Hynio. MoaotHasn npo-
BEpKa Ha npakTu4ecku nonHoe nornowenme CO, He AOMKHA NPOBOAUTLCA Kad(bIA pa3 Npu NPOBEAEHUM
UCMbITAHUS.

5.7.3 Ecnu HeoBxogumo usMepsTb yaaneHuwe POY (TOnbko Ans pacTBOPUMBIX B BOAE MCCNeayeMblX
BeLecTs), Npobbl He0bxoaMMO OTOMpaThL U3 XUAKOI (ha3bl pasHbIX COCYA0B (He coaepXawmx aobaBneHHoMn
Leno4u), punsTposaTh Yepes membpaHy u nogasarb B aHanusarop POY. 3tu cocyabl MOTyT UCNOMb30BaTLCA
ANA ApYyrux aHanw3os, npu HEOOXOAUMOCTH, ANs U3MEPEHUSI OCHOBHOIO GUONOIUYECKOro Pa3noXeHus.

6 [aHHble u oT4YeT 0 NPoBEeAEHUN UCTIbITAHUA

6.1 PacueT pesynsraToB UcnbITaHUA

6.1.1 MNpeanonaras, 4yto npoucxoaut 100 % MuHepanusauun uccneayemoro sewectsa Ao CO,, THY
CBEPX TOTO, YTO NMPOBOAUTCS B KOHTPONLHON Npobe, paseH OOY, nobaBnseMomy K Kaxaomy TECTOBOMY CO-
Cyay B Hayane UCnbITaHus, TO eCTb:

THY pasHo OOY.

Obwasn macca (Mr) HeopraHudeckoro yrnepoga (OHY) B kaxaom cocyae:

OHY = (vr C B xuakoctu + mr C B cB0O60AHOM NPOCTPaAHCTBE)

OHY = (V, -C)+(Vy-Cyy) Q)]

raoe V, — oGbeM xuakocTu B cocyae, I
C, — KOHUeHTpauua HY B Xuakoctu, Mr/n yrnepoza;
Vi, — 06beM CBOOGOAHOMO NPOCTPAHCTBA, IT;
Cp — KkoHUeHTpauusa HY B cBo60HOM NPOCTPAHCTBE, MI/N yrnepoaa.
Pacyer OHY ansa aByx aHanUTUYECKUX METOAO0B, UCMONb3yEMbIX ANs u3MepeHusi HY B JaHHOM ucnbiTa-
HUU, NPUBEAEHbI HWXe B 6.2 1 6.3.
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MpoueHT GuopasnoxeHna %D B KaXaOM KOHKPETHOM cryyae onpegensetcs no copmyne

%D = M.mq
TOC

@
rae TIC,— OHY B TeCTOBOM COCyA€ B MOMEHT BPEMEHM {, Mr;

TIC, — cpeaHee sHayeHne OHY B KOHTPONLHOM NPOGE B MOMEHT BPEMEHMU f, Mr;

TOC — OOQY, nepBoHa4anbHO A06aBNEHHOE B TECTOBBI COCYA, M.

MpoueHT Gropasnoxennn %D paccunTLIBAETCA AN UCCReayemoro Fr, CTaHAAPTHOMO F - BeLlecTs u
KOHTPOSNA UHrMGUpoBaHua F;, npn HeoBXxoaANMOCTH, U3 COOTBETCTBYIOLLIMX KonnyecTs OHY, nonyvaeMbix Ans
KaXkgoro BpemeHu otéopa npoo.

6.1.2 Ecnu B CTEPUNLHOW KOHTPONBHOM NPoBe MPOUCXOAMT 3HAUUTENbHOE YBENMUYEHUe coaepXaHus
OHY Fg B TedeHne BCEro Nepuoaa UCNLITAHWA, MOXHO CAENarb BbIBOA, YTO NPOUCXOANT abroTudeckasn ae-
rpagauus uccneayemMmoro BewwecTsa, u 310 Heo6xoaMMo NPMHMMAaTh BO BHUMaHWE nNpu pacyeTte D no dopmy-
ne (2).

6.2 NMoakucnenue oo pH <3

Mockonkky noakucnenne Ao pH < 3 n ycraHOBNeHUe paBHOBECUS NPUBOAAT K BbIPABHUBAHUIO KOHLIEH-
Tpauun OHY B xunAaKoi 1 razoBon asax, He0GXoAUMO N3MEPSTL TONBLKO KOHUEHTpaumio HY B rasoeoii case.
Takum o6pasom, u3 cpopmynsl (1):

OHY = (, +Vy)-Cy =V -Cy, @)
roe Vg — o0beM TECTOBOrO Cocyaa.

6.3 Mepesop CO, B kap6oHaT

B naHHOM MeTOAE pacyeThl BLIMOMHAOTCA kak B popmyne (1), HO HE NPUHUMAETCH B pacYeT He3HaYU-
TenbHoOe KonmyecTso HY B ra3oBon ¢ase, TO eCTb

Vy-Cy =0, 4
OHY =V, -C;. (5)

6.4 BbipaxeHue pe3ynbraTtoB

6.4.1 Kpusyto 61MOpa3snoXeHUsi NOny4aroT nyteM NOoCTpoeHusi rpaduka 3aBUCMMOCTU Guopasnoxe-
HUsi D B % OT BpeMeHu nHkybauum u, ecnu BO3MOXHO, 0603Ha4atoT Ha Hel nar-gasy, a3y GuopasnoxeHus,
10-aHEeBHbIA UHTEpBan u nnaro-gasy, To ecTb ¢asy, B KOTOPON AOCTUrAETCA MaKCUManbHOE pa3noXeHue
n KprBas BuopasnoxeHus BbipaBHMBAETCA. Ecnu ana napannensHbiX TECTOBLIX COCYAO0B MOSy4YeHbl COno-
CTaBuMble pesynbTathl F (pasnuune mMeHee 20 %), CTPOAT KPUBYIO MO CPEAHUM 3HAYEHUAM (MPUNOXKEHME A,
pUCYHOK A.1); eCnu HET, KPUBbIE CTPOAT ANA KAXA0ro cocyaa. Onpeaensior cpeaHee 3HavyeHue buopasnoxe-
HUs (B NpoueHTax) B nnato-chase unm oueHnBaoT HanbonblLuee 3HaYeHUe (HanpuMep, Koraa KpuBas yobiBaet
B Nnaro-¢ase), HO BaXHO OTMETUTb, YTO B MOCNEAHEM Crnyyae Haubonbluee 3HAaYEeHWE HE JOIDKHO SBNSTb-
€A OTKINOHALWKMMCA 3HaYeHueM (BbIBpocomM). B oTyeTe 0 nNpoBeAEeHUM UCTIbITAHUSI MAKCUMAanbHbIN YPOBEHb
BGuopa3nNoXeHns ONpeaenstoT Kak «creneHb GuopasnoXXeHus uccrneayemoro BelecTsay. Ecnu konuuectso
TECTOBbIX COCYOB OKa3anocb HeAOCTaTO4HbIM ANA BbIBNEHUA Nnaro-dasbl, AaHHbIE, U3MEPEHHbIE B MO-
CrnejHUN OeHb UCMbITaHus, UCMONb3YIOT ANA pacyeTa CpeaHero 3HaveHuA. [laHHoe nocneaHee 3HaveHue,
cpegHee AN NATW nNapannenbHbIX Npod, CnyxuT ANa onpeaeneHnsl TO4HOCTU, C KOTOPOI Obin onpeaeneH
NpoUeHT BnopasnoxeHus. Taloke ykasbiBaloT 3Ha4YEHUSA, NOSyUYEeHHbIE MO OKOHYaHuu 10-AHEBHOTO UHTEpBana.

6.4.2 Takum >xe 0GpasomM CTPOSAT KPUBYIO ANA CTAHAAPTHOIO BELIECTBA F 1 AnA Npobbl NS NPoBepKu
abnotuyeckoro yaaneHusi Fg, M KOHTPONS MHIMOMPOBaHNA F.

6.4.3 Konuuectso OHY B KOHTPOnbHOI NpoGe (Fg) PErncTpUpyeTcs Tak Xe, Kak Ans abmoTu4eckon npo-
Bepku Fg, €Cnn AaHHbIE NPOGLI ObiNK BKIIOYEHbI B UCMbITAHKE.

6.4.4 Bobrumucnaior D ans cocyaoB F; Ha OCHOBaHWUM TEOPETMHECKOTO Bbixoaa HY, oxmaaemoro Tonbko
1 2

F A
OT CTaHJAPTHOTO KOMMOHEHTa cmecn. Ecnu Ha 28 AaeHb ~-C 1/ 100 > 25%, MOXHO npeanonoXuTb, YTO
Fc

uccneayeMoe BeLecTBO MHIMBUPYET aKTUBHOCTL NOCEBHOM KYILTYPbI, U 9TO MOXET YUUTLIBATLCA MPU MasbIX
10
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3HAYEHUAX Dpy, MOMYYEHHBLIX B YCMOBUAX UCTIbITAHWA. B 9TOM Cnyyae UCMbITaHME MOXHO MOBTOPUTL C MC-
NoNb30BaHUEM HaUMEHBLLEWH TECTOBOWN KOHLIEHTPALMK U, XXemnaTenbHO, CHU3UB coaepxaHue PHY B noceBHoI
kynetype u OHY, o6pasyemoro B KOHTPOMbLHON NPobe, NOCKONbKY HAMMEHbLLIAsA KOHUEHTpauums O6yaeTt B CBOIO
oyepeab CHWXaTb TOMHOCTb MeToAa. B anstepHaTMBHOM criyyae, MOXET UCNONb30BaTbLCA Apyrasi NoceBHas
KynbTypa.

Ecnu B cocyae Fg (abuotuueckasn npoBepka) HabnoaaeTcs sHaumTensHoe ysenuyenue (Gonee 10 %)
konuyectea OHY, BO3MOXXHO, NPOUCXOAAT crieaytoLme abmotuyeckue npoLecchl pasnoXxeHus:

- NPOLIEHT Pa3NOXeHUA B COCyaax F, ConepXKaLMX KOHTPOrNbHOE BELLECTBO;

- NPOLIEHT PasnoXeHua B cocyaax F.

6.5 [10cTOBEPHOCTL pPe3ynLTaToB

6.5.1 UcnbiTaHne Npu3HaeTcs 4OCTOBEPHbIM, E€CIIN:

- CpefHU NPOLIEHT GMOpAasnoXeHusi B cocyaax F, coaepxalumx craHaaptHoe BewecTso Gonee 60 %
Ha 14 aeHb uHkyGauuu, u

- cpefHee konu4yecTso OHY, NpUCYTCTBYIOLLEE B KOHTPOIbHOW NPoGe Fg N0 OKOHYaHMM UCTbITaHUA 60-
nee 3 mr - C/n.

Ecnu aaHHbIe OrpaHMyYeHns He CobnmIoaaloTCsl, UCNbITAHWE HEOOXOAUMO MOBTOPUTL C MOCEBHOW KYyNbTY-
poit U3 ApYroro UCTOYHUKA /MU NepecMoTpeTb UCNoNnb3yeMble npoueaypbl. Hanpumep, ecnu B ucnbitaHum
NoNy4aroT BbLICOKME KOHTPOSbHbIE 3HaYeHusi HY, Heo6xoauMO MCnonbL30BaTh Npoueaypy, NpUBEAEHHYI0 B 4.12.

6.5.2 Ecnu pasnoxeHue uccneayemMoro sewiectsa He gocruraet 60 % THY u 6bino nokasaHo, 4Tto UH-
rMonpoBaHme He NpoucxoamT (CM. 6.4), UCMbITAHME MOXKHO MOBTOPUTbL C NOBbLILLUEHHOMN KOHLIEHTpaLuuen noces-
HOW KynbTypbl (40 30 mr/n aktusHoro una u 100 mn CTOKOB/M) UMW NOCEBHOW KYNLTYPOM U3 APYIOro MCTOYHMUKA,
0CODEHHO ecnu 3HaYeHUe pasnoOXXeHUs HaxoaMnoch B AnanasoHe ot 20 % a0 60 %.

6.6 MHTepnpeTauus pe3ynsraToB

6.6.1 BuopasnoxeHue 6onee 60 % THY B 10-AHEBHLIA MHTEPBAN B HACTOSILLEM UCTILITAHUM NOKA3bl-
BAET, YTO UCcrneayeMoe BeLLeCTBO Nerko noaaaetcs 6MoNorMyeckoMy pasnoXXeHuio B ad9pO0HbIX YCNOBUAX.

6.6.2 Ecnu npoxogHoe 3HauyeHue 60 % THY He pgocturaercs, onpeaensior 3HayeHne pH cpeasbl B CO-
cyae, KOTOpoe He AOHKHO ObiTh KNCMOTHLIM UMW LIENOYHBLIM; 3HaYeHne meHee 6,5 MOXET 03Hauartb, YTo npo-
usowna Hutpudukaums. B Takom cnyyae aHanu3 noBTopsaioT ¢ Gonee BbICOKOW KOHUEHTpauuen 6ydepHoro
pactBopa.

6.7 OTyYeT 0 NpOBEAEHUMN UCNBLITAHUA

6.7.1 Cocrasnsior Tabnuuy D (B npoueHTax) AnA Kaxaoro uccneayemoro seulectsa (F;), craHaapt-
HOro BeluectBa (Fp) U KOHTPOMsS MHIUOMPOBaHWA (F)), €Cnu OH NPOBOAUTCA, ANA KKAOTO [1HA UCMLITAHMS.
Ecnu ansa kaxxgon napannenbHo npoObl NOMy4YeHbl CONOCTaBUMbIE PE3YNbTaThl, CTPOSAT rpadmk 3aBUCUMO-
CTU CpeaHuMX 3Ha4YeHun D (B npoueHTax) oT BpemMeHu. Pernctpupyiotr konuyectso OHY B KOHTPOMbHbIX Npo6ax
(Fg) u POY u/unn apyrue nokasatenu B CTEPUSIbHbIX KOHTPOMbHLIX NPo6ax (Fg) 1 UX NPOLIEHTHOE yaaneHue.

6.7.2 Onpeaensaiotr cpegHee 3HayeHune D (B NnpouyeHTax) B nnarto-gpase unu mcnonb3ylot Hambonswme
3Ha4eHus, ecnu KpuBasi pasnoxeHus yooieaet B nnaro-case, U pacCMaTpuBalOT 3TO 3HAYEHUE KaK «CTeNeHb
6uopasnoxeHus uccneayemoro Bellectea» . Heo6xoaMmo yuuTbiBaThb, YTO B NOCneaHeM criyyae Haubonbluee
3HAYEHNE HE AOMKHO ObITb OTKMOHSAIOLUMMCA 3HAYEHUEM (BbIOPOCOM).

6.7.3 OTyeT 0 NpoBEAEHMUM UCTILITAHUA AOMKEH CoAepXaTb CNeayIoLLYyI0 MH(OPMAaLMIO:

Wccneayemoe BeLLECTBO:

- o6LLEeNPUHATOE HaMMEHOBaHWE, XMMUYECKOe HauMeHoBaHue, Homep CAS, CTPYKTYpHYIO chopmyny u
COOTBETCTBYIOLME (PUMKO-XUMUYECKNE CBONCTBA;

- yucrora (MpUMecH) UCcrnesyemMoro BeLecTBa.

YcnoBusi nposeaeHus UcnbiTaHUA:

- CCbIfika Ha HacTosILLEE PYKOBOACTBO;

- onucaHue UCNornb3yeMol TECTOBOI CUCTEMDI (HanpumMep, 06bem cocyaa, COOTHOLLIEHUsI 06bema Xua-
KOCTU U cBOBOAHOIO 06bEMA B COCyale, METOA NEPEMELLUMBAHUA U T. A1.);

- UCMONMb30BaHUE UCCIIEAYEMOIO U CTAHAAPTHOIO BELLECTB B TECTOBON CUCTEME: UCMONb3yeMas KOH-
LeHTpaLuMa 1 KONMYECTBO yrnepoaa, Aob6aBneHHasn B kaxkabli cocya; noboe ncnonbL3oBaHue pacTBOpUTENeil;

- ONUCaHUe UCNONb3yemMoi NOCEBHOM KYNLTYpbl (MHOKYNATA), NpeaBapuTenpHas obpaborka u npeasa-
puTenbHasa NoAroToBKa;

1
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- TeMnepaTypa UHKybauuu;

- NOATBEPXKAEHWUE MPUHLUMMNA aHanu3a COAEPXKaHUsE HEOPraHUYECKOTO Yrnepoaa;

- OCHOBHbIE XapakTepPUCTUKU UCNOMb3yEMOr0 aHaNM3aTopa HeOPraHMYeckoro yrnepoaa (M nobeix apy-
TMX UCMONMb3YEMbIX aHANUTUYECKUX METOAOB);

- KONMYECTBO MapasnsenbHbiX Npoob.

Pesynerarthl:

- UCXOAHbIE AaHHbIE U paCUETHbIE 3HAa4YEeHMs1 BUOMNOIMYECKOro pasnoXeHus, NpeacTaBneHHble B Tabnuy-
HOW hopme;

- rpadmK 3aBUCUMOCTU Pa3noXeHus (B MPOLEHTaxX) OT BPEMEHW AN UCCNeAYyemMoro U CTaHAapTHOrO
BeLLecTB, nar-pasa, asa pasnoxerus, 10-4HEBHbLIV MHTEPBAN U HAKMOH KPUBOMW;

- NPOLEHT yaaneHus B nnato-gase, N0 OKOHYaHUKM UCMbITAHUA U NO npoLuecTBun 10-AHEBHOTO MHTEPBANA;

- NPWUYMHBI NPU3HAHUS PE3YNLTATOB UCTbITAHUI HENPUTOAHbLIMMU,

- ntobble Apyrue cBefeHns, MMetoLMe OTHOLLIEHME K Nnpoueaype UCTbITaHus;

- obcyXkaeHune pesynsraTos.

12
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MpunoxeHue A
(cnpaBouHoe)

Mpumep KPUBOKN GMOpPA3NOKEHUA

®da3za pasnoxeHus
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PucyHok A.1— Kpusas buopasnoxeHus 1-oktaHona
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