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BBepeHve

HacTosAwwmin ctaHgapT COAEPXUT OnucaHne WecTn MeToA0B, NO3BONAIOWMX BbIBUTb CMOCOBHOCTb XU-
MUYECKMX BeLLecTB noasepratbCa 6MopasnoXeHnto B aspobHoli BOAHON cpefe. B HacToswem ctaHgapTe
npuBefEeHO onucaHne cneayoLwmx MeTofos:

mMeToz A: MorsiolleHne pacTBOPeHHOro opraHuyeckoro yrnepoga (POY):

meTog B: Bblgenexne gnokeunga yrnepoga C02 (MogudunuympoaHHbliii TecT LLTypma);

meTog C: MITI (I) (Tect MuHucTepcTBa MexayHapoAHOW TOproBan u MpoMmbIWAEHHOCTU. ANoHus);

mMeTof D: ucnbiTaHne B 3aKpbITOM COCYAe.

meToq E: moandmumpoBaHHbiii Tect O3CP;

meTof F: maHoMeTpuyeckoe onpegeneHune BriK.

MeTog A ngeHTnyeH 1ISO 7827—1984. Metoabl B. D n E npepcrtasnsioT co6oii moanduLmMpoBaHHbIe
Bepcun 6onee paHHux PykoBogswmx gokymeHtoB O3CP, npuHaTbix B 1981 r. MeTog F ABNsieTcs HOBbIM, NO-
[06HbIM MeTogy C. rnaBHOe OT/IMYME COCTOMT B UCMOJIb3YyeMOl NOCEBHON KynbType.

3a BpeMs WCMOMb30BaHWA AaHHbIX LECTV MEeTOAOB, BK/IYas MexiabopaTopHblli TecT (KObLeBOi
TecT) OOCP 1988 r., 6611 NoslyYeH O6LIMPHBIA NpakTUYeckuin matepuan. HakonsieHHbI OnbIT 1 KONbLEBO
TecT NoATBEPAWIN, YTO BCE 3TU MeTOAbl MOTYT UCNO/Ib30BaTLCA /151 OLLEHKM CMOCOBHOCTN MUKPOOPraHU3MOB
K pasnoxeHuto. OfHaKo, B 3aBUCUMOCTU OT (PU3NYECKUX XapaKTepUCTUK UCCefyeMOoro BellecTsa, MOXeT
6bITb BbIOpaH TOT AW MHOI METOA.

O6Lme ykasaHus, BKIOYaa xapakTepHble 4715 BCeX LWeCTW MeTOAO0B, NpeAcTaB/ieHbl Huxke. [leTasnbHble
onvcaHnsa oTAeNbHbIX MeTOA0B AaHbl B COOTBETCTBYIOLIMX pa3fenax (Metodbl oT A Ao F).
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M E X T OCUY A4 APGC CTBEHH bl 7 C TAHIOAPT

METO/bl UCMbITAHWMA XUMUYECKON NPOAYKLWW, NMPEACTABASAOLWEN ONACHOCTb
NS OKPY>KAIOLLEN CPE/bI

OnpepeneHve 6uopasnaraemocTu: 28-aHEBHbIN TecT

Testing methods for chemicals of environmental hazard. Definition of biodegradability: 28-day test

[Jata BBegeHna — 2014—08—01

1 O6nactb NpUMeHeHUsI

HacToswwii cTaHgapT ycTaHaBnMBaeT MeTOAbl UCNbITaHUIi AN onpefeneHunsi CnocCoBHOCTY XUMUYECKNX
BELLECTB NoJBepratbcs 61MopasnoxeHnio B a3pobHO BogHON cpee.

2 TepMuHbI 1 onpeaeneHns

B HacTosileM cTaHfapTe NPUMEHEHbI criefytoLie TePMUHbI C COOTBETCTBYHOLLMMMW ONpeaeneHns MU,

2.1 10-gHeBHbIl nHTepBan (10-d window): 10 aHeli ¢ MOMeHTa focTumwkeHnsa 10 % GuoaerpagaLmu.

2.2 6uopasnaraemoe BewecTBO (inherently biodegradable): Knaccudrkaums xummnyeckmx BeLlecTs,
0N KOTOPbIX CYLLEeCTBYIOT onpegeneHHble fokasaTeibcTBa CNOCOBHOCTM K buogerpagauun (MepBUYHON nan
NonHoi) B N06GOM MCMbITAHWN HA CMOCOBHOCTb K 6UMO0TMYECKOMY Pa3fIOXEHWIO.

2.3 6buoxmmunyeckoe notpebnenune kucnopoga, mr 02, BMK (biochemical oxygen demand (BOD)):
KonuyectBo kucnopoga, notpebnsiemoe npu GMOXMMUYECKOM OKUC/IEHWU WUCCedyeMOoro BellecTBa MUKpO-
opraHM3mMamMun B aspobHbIX ycnoBuax. MNMprmMeyaHme — TaKke BblpaXaeTcs Kak KOMYeCcTBO KUC/IOpOAa B M,
noTpe619emMoro Ha Mr UccnefyemMoro BeLlecTsa.

2.4 nar-chasa (lag phase): MNepuoa OT MHOKYNSILMM TECTA Ha pPas/ioKeHMe A0 yBe/MYEHN NpoLeHTa ae-
rpagaumun npubnnsutensHo fo 10 %. XapakTepusyeTtcs BapuabenbHOCTbIO U N10XO0M BOCMPOM3BOAMMOCTbIO.

2.5 nerkopasnaraemoe BeuiecTBO (readily biodegradablo): MpousBonbHas knaccugrkauns xmMmuye-
CKWX BeLLecTB, NpoLleALux onpeaenieHHbIe UCTblTaHWs Ha OKOHYaTe bHyo Bruogerpaganuio: cnbiTaHns Npo-
BOAATCA B CTPOTUX YCNOBUSX, YTO NO3BONSET NPEeANONOXUTb, YTO AaHHbIe XMMUYeckue BellecTsa byayT noa-
BepraTbCcs GbICTPOI 1 NoMHoN 6uogerpagaummn B BOAHOW cpefie npu aspo6HbIX YCI0BUSIX.

2.6 HeopraHuyeckuit yrnepogd: HY (inorganic carbon): Yrnopog Bxogswmii B COCTaB HEOPraHNYecknx
MOneKyn.

2.7 o6bwmii opraHuyeckuii yrnepog; OOY (total organic carbon (TOC)): O6uwiee cogepxaHue opraHu-
4yecKoro yrnepoga B obpasue (CymmapHoe cofepXaHne opraHMYeckoro yrinepoja B pacTBope 1 CycrneHsumm).

2.8 o6wumin yrnepog QY (total carbon (TC)): O6Liee cofepxaHne opraHMYeckoro 1 HeopraHM4yecKoro
yrnepoga B uccnegyeMmom obpasue.

2.9 nepBuyHaa 6uopasnaraeMocTb (primary biodegradation): 3mMeHeHne B XMMWYECKOWN CTPYyKType
BellecTBa, BbI3BaHHOE 610/10rMYeCckuM AeicTBUeM, NPMBOAALLUM K yTpaTe cneumduyecknx CBOMNCTB AaHHOTo
BellecTsa.

2.10 nonHas 6uopasnaraemocTtb (a3pobHas) (ultimate biodegradation): YpoBeHb pasznoxeHus, 4ocTu-
raemblii Npy NOSIHOM MCMNONb30BAaHUNM MUKPOOPraHN3MaMn XMMUYECKOro BeLLecTBa, MpUBOAALLMIA K 06pas3o-
BaHWIO Yr/1IeKNCOro rasa, BofApbl, MUHEPasIbHbIX COMER 1 HOBbIX MUKPOOMONOrMYECKUX KNETOUYHbIX 3/1IEMEHTOB
(npupocT 6uomacchl).

M3gaHve odmupansHoe
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2.11 npurogHocTb Kk ouncTke (treatability): MoaBepxeHHOCTb BELLECTB K yaaneHuio Bo BpeMs 610/10-
rmyeckoin o6paboTkv CTOUHbIX BOZ, 6€3 OKka3aHWsa HeraTMBHOrO BANAHMS Ha OBbIYHBIV XOA MPOLECCOB OUUCTKM.
B obuem cnyuvae, 6uopasnaraemMble BelecTsa NogAarTcA O4MCTKe, YTO HEe ABIAETCA XapaKTepHbIM A48 BCeX
6uopasnaraembix BEWECTB. YUnTbIBAOTCA Takke 1 abnotuyeckne npoweccso.

2.12 pacTBOpeHHbI kncnopog, mr/n; PK (dissolved oxygen, (DO)): KoHueHTpauus kucnopoaa, pac-
TBOPEHHOrO B BOAHOM 0b6pasLie.

2.13 pacTBOpEHHbIVi opraHuyeckuini yrnepog; POY (dissolved organic carbon (DOC)): Konuue-
CTBO OpraHu4yeckoro yrnepoga, NpuCyTCTBYIOLWEro B pacTBope nocne unbTpoBaHUs yepes MembpaHHbIi
dunbTp ¢ paamepom nop 0,45 MKM nnu nocne LeHTpudyrmpoBaHnusa ¢ yckopernem nopsgka 4000 r (nopsaka
40 000 m/cek2) B TeueHue 15 MuH.

2.14 TeopeTuyeckoe BblgeneHue yrnekucnoro rasa Tco , mr: (theoretical carbon dioxide (ThCO02)):
KonuuecTBo yrnekncnoro rasa, BblYMC/IEHHOE, UCXOAA U3 U3BECTHOTO UM U3MEPEHHOro COAEepPXaHua yrne-
poja B vccnefyemoM BellecTBe, o6pasytolieecs Npy ero nosiHoi MuHepanusauun. MpumeyaHne — Takxe
Bblpa)kaeTcs Kak KO/IM4ecTBO YIIEKNCIONo rasa B Mr. 06pasyioLLeroca Ha Mr uccriefyemMoro BeLecTsa.

2.15 TeopeTuyeckoe noTtpebreHne kmucnopopga, mr; TrK (theoretical oxygen demand (ThOD)): O6-
Liee KO/IMYeCcTBO KMCNopoaa, HeobxoAnmMoe AN NOHOrO OKUC/IEHNA 1ccnelyeMoro XMM1MYeCckoro BeLecTsa.

MpumMmevyaHue — TIK BbMKC/SETCS N3 MOMEKY/ISIPHON ChOPMYIbl N Taloke MOXET GbiTb BbIPXKEHO KaK KOsinye-
CTBO KU1C/I0pOZa, NOTpe6/isieMoe Ha Mr UCC/IelyeMOro BeLLEeCTBa.

2.16 chasa gerpagauum (degradation phase): Bpems oT okoH4aHus nepuoga nar — gpasbl 40 BpEMEHHU,
korga ferpagaums gocturHeT 90 % OT MakcMasibHO BO3MOXHOIO YPOBHS.

2.17 xumnyeckoe notpebneHue kucnopoga, mr; XK (chemical oxygen demand (COD)): KonuyecTtso
kmcnopoga, notpebnsemoe npu XMMUYeCKOM OKUC/TIEHUN UCCieyeMoro BelecTBa KUNALWMM pacTBoOpom 6umx-
pomarta kanus B kucnote.

MpumeyaHne — TaKKe BbIPaKaeTCca Kak KOMMYeCTBO KMC/opoAa B M. I'IOTpe6I'IF|eM08 Ha M nccnegyemoro
BellecTBa.

3 OCHOBHbIe TpeboBaHMA K yCNOBUSM, 06ecrnevyeHnto 1 NpoBeAEHNIO
VCNbITaHUA XMMNYECKON NPOAYKUWN, NPeacTaB/istolLLeN ONacHOCTb Ass
OKpy>KatoLel cpefbl, Ha onpegesnieHne buopasnaraemMocTu B 28-HEBHOM TecTe

3.1 O6wune NpUHLUNbI NPOBEAEHNSA UCNbITAHWU

3.1.1 PacTBOp unu cycneH3ns uccneayemoro BewwecTsa B MYHEPa/IbHON NuTaTenbHOl cpeje BbiceBaeT-
€A 1 NHKYOMpyeTcs B aapo6HbIX YCNI0BUSAX B TEMHOTE MU Npy paccesiHHoOM cBeTe. Konnyectso POY B nccne-
[yemMoM pacTBope, nosiyyaemMoe OoT NOCEBHOro MaTepuana (MHOKyAaTa), AOMKHO COXPaHATLCA HAa MUHUMASIb-
HO BO3MOXHOM YPOBHE, N0 CPaBHEHUIO C KOJIMYECTBOM OpraHuM4yeckoro yriepoga TecTupyemMoro BeLecTsa.

3.1.2 nA onpepeneHvs NompaBky Ha 3HAOTeHHble 3hdeKTbl MHOKYNSATA MOTYT ObiTb NPOBEAEHbI Na-
pannenbHble KOHTPOJIbHbIE 3KCNEePUMEHTLI C NOCEBHLIM MaTepuasioM, HO 6e3 BHeceHUs uccraegyemoro Be-
wecrsa. CnegyeT yuuTbiBaTb, YTO 3HAOTEHHAA aKTUBHOCTb KNETOK B MPUCYTCTBMM XMMWUYECKOTO BellecTBa
He OyfeT TOYHO M NOMIHOCTbI0 COOTBETCTBOBATbL 3HAOTEHHON aKTUBHOCTW B KOHTPOJIbHOM 3KcrnepumeHTe. [Ans
NpoBepKM BOCMPOM3BOAMMOCTY 3KCNepuMeHTa napanfenibHo cTaBuTcs pedepeHTHas (CtaHAapTHas) CMecCh.

3.1.3 B o6Lwem cnyvyae 6ropasnaraemMocTb CONPOBOXAAETCS ONpefesieHMeM Takux napamMeTpoB, Kak
POY, BbigeneHne C02 n notpebneHue kucnopoga. [ns onpefeneHns Havyana u OKOHYaHUs 61oI0rMYecKoro
pacnaga Heo6XxoA4MMO NPOBOAUTL U3MEPEHUS B AOCTATOYHO YacTbiX UHTEpBanax. Mpu ncnonb3oBaHUN aBTo-
MaTUYeCKUX PecnnMpoMeTpPOB U3MEPEHNe OCYLLECTBNAETCSA HeNnpepbiBHO. B HEKOTOPLIX clyvyasx U3MepeHus
PQOY npoBogATcs B ONOMIHEHUE K KAKUM-TMG0 ApYrM napamMeTpaM, HO 06bIYHO 3TO AeslaeTcs TOMbKO B Ha-
yane 1 B KOHLLe aKcnepuMmeHTa. Takxe 415 OLEeHK/M OCHOBHOW Aerpajauuy nccnefyemoro Belectsa v onpe-
OeNeHns KOHLEHTpaLun Kakux-imbo NPOMEXYTOUHbIX MPOAYKTOB MOXET MCMoMb3oBaTbCcs crneuudunyecknii
XUMUYECKNI aHanm3. 3TOo ycnoBue ABnseTcs o0bsa3atenbHbiM B MeTtoge MITI (metog, C).

3.1.4 B 06LUeM cniyyae 3KCNepUMEHT A/INTCA B TeueHne 28 AHell, oAHaKo OH MOXET 6blTb 3aBEpPLUEH 1
paHblle (80 ucteyeHnss 28 AHei), TO ecTb, KaK TO/IbKO KpuBasi 6MOpas3/ioXeHns BblALeT Ha M1aTto Kak MUHU-
MyM A5 Tpex onpegeneHunin. Takke akcnepMMeHT MOXeT ObiTb MPOAJIEH N0 UCTeYeHnn 28 AHel, korga Kpusas
nokasblBaeT, YTO B6MOSIOTMYECKMIA pacnag Hadancs, Ho nnarto-hasa He 6blna 4OCTUTHYTa K 28 AHI0. O4HAKO B
Taknx cnydasx XMMnyeckoe BELLECTBO He ByaeT knaccuurumpoBaHo kak 6uopasnaraemoe.
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3.2 WNHdopmauusa o6 nccnegyeMmom BellecTse

3.2.1 Ana Bbibopa Hambonee NoAxoAsAWEero MeToga HeobxoAMMO MMeTb CBeAEeHNs O PacTBOPUMOCTY
XVIMUYECKOro BelLecTBa, AaBfeHnn napoB 1 afcopbLUUOHHbIX XapakTepucTukax. [1nsa BbluncneHmsa TeopeTu-
YeCKMUX 3HauYeHuii U/MnNu NpoBepkn M3MepeHHbIX BennuuH TrK. Tco . POY. OOY un XMK Heo6xoAMMO 3HaTb
XUMWUYECKYI0 WU CTPYKTYPHYIO hOpMyy nccnefyemoro seljectsa’ [11a uHTepnpeTaumum noslyyeHHblX pe-
3yNbTaTOB. OCOGEHHO B CNyvasx, korga pesynbraT HaxoauTcs 6/M3Ko K MOpOroBOMY 3HauveHuto, TpebyeTtcs
MHbopMaLMa O YNCTOTE WM OTHOCUTENIbHOM COOTHOLUEHUWN FNaBHbIX KOMMOHEHTOB B UCC/eyeMOM mare-
pvane.

3.2.2 NHhopMaumsa 0 TOKCUYHOCTM UCCMeQyeMOro BelecTBa Ha 6akTtepuanbHyo KynbTypy (Mpuioxe-
Hne A) MoxeT 6bITb KpaiiHe Heo6XoAUMON ANS Bbibopa NOAXOAALLMX IKCMEPUMEHTa IbHbIX KOHLEHTpaLuuii 1
MMeTb CyLecTBEHHOe 3HaJYeHne A5 NPaBuIbHOM NHTepnpeTaunn HU3KMX nokasaTtenein 6nopasnoxeHus.

3.3 MNpumMeHeHne u Nog6op METOA0B UCMbITAHWIA

TecTupyeMble BellecTBa C pacTBOPUMOCTbIO B BOAe Kak MUHUMYM 100 Mr/n MoryT 6biTb UCCnefoBaHbl
BCEMW MeToAamu, eCnun TO/IbKO BELLeCTBO He ABMSETCA NIeTyYnM U He CK/IOHHO K agcopbuun. B tabnuue 1
npvBefeHbl Haanexalne aKCnepumeHTasbHble MeToAbl A5 NA0X0 pacTBOPMMbIX B BOAE BELLECTB U Be-
LLLEeCTB. SABNAIOLLMXCA NETYYMMU NN NOABEPXKEHHbIX aacopbumn. MeToabl 06paLleHns ¢ N10Xo pacTBOPUMbI-
MV B BOZeE W /IeTy4nMun BelllecTBaMmn onucaHbl B npunoxenun b. Ho B metoge MITI (meTog C) He fonyckaeTcs
MCMNOb30BaHNe pacTBoOpuTeNneid 1 aMy/ibraTopoB. Y MEPEHHO NeTyune XMMniyeckme BeLiecTsa MoryT 6bITb MC-
cnefoBaHbl C UICNONb30BaHNEM MeTofa nornoweHnss POY B TOM cilyyae, eciiv B 3KCnepuMeHTanbHOM cocyfe
MMeeTcs AOCTATOYHOE BO3AYLUHOE MPOCTPaHCTBO (OrpaHNYeHHoe COOTBETCTBYOLWMM o6pa3om). B atom cny-
Yae Heo6XxoAMMO NPOBOAUTL abUOTUYECKUI KOHTPOb ANA yyeTa ftobbIX PrU3nyecknx notepsb.

Ta6nmu,a 1 — lMpvMeHeHVe aKcnepuMeHTauIbHbIX METOAO0B /1A MN/10X0 PaCTBOPUMBIX, NIETYUUX U a,qcop6mpy|ou.|,mxc;|
BELLECTB

BO3MOXHOCTb MPYMEHEHIS 1191 BELLECTB

SKCTepIMEHTaTEHBIA METOL, AHaMTHECKUA METOL, P— . ancopovpyio-
PacTBOPUVbIX ey LLYIXCA

MNornowexHne POY o o

(MeTon A) PacTBOpeHHbII OpraHnyecknin yriiepog, - - +/

BblaeneHne C02 . "

(MeTon B) Pecnupometpus: BblaeneHve C02 * -

MITI 1(meTog C) PecnupomeTtpus: notpebneHue kucnopoda + +/- +

VicnibiTaHve B 3aKpbITOM . o +

cocyie (Metoa D) PecnrpomMeTpus: pacTBOpPEHHbIV KUCIOPOL, +/- .

MoauchuLypoBaHHbIl o o 3

Tect O3CP (veToa E) PacTBOpeHHbII OpraHn4eckuin yriepog, - - +/

Maromerpueckoe onpe- Motpebnexve kucnopoga + .

nenenvie BIK (metog F)

3.4 TloporoBble 3Ha4YeHuns

3.4.1 NoporosbIMK 3HAYEHUSAMU A1 BELLECTB, NOABEPXKEHHLIX BMONOTMYECKOMY PA3/IOXEHUIO ABAIOT-
csa cnepyrowme nokasatenu: 70 % yganenue POY 1 60 % TIK unm o6pasosaHne TCO2 A/19 MaHOMETPUYECKNX
MeToaoB onpegeneHuns BIK. MNokasatenm Ansa MaHOMETpPUYECKMX MEeTOA0B OyAeT HUXe, MOCKObKY Yrnepos,
ncecnegyemoro BellecTsa YacTUYHO BK/IOYaAETCs B HOBblE K/IETKM, MPOLEHT npoussegeHHoro C02 Huxe, Yyem
NPOLLEHT NCNO/b3yeMOro yrnepoaa. laHHble NpoxoAHble 3HaYeHUs AO/KHbI OblTb AOCTUTHYTbI B 10-AHEBHbIN
WHTepBan B TeueHne 28 AHel aKCneprMeHTa, 3a UCKIIYEeHNEeM C/lyvyaeB, pacCMOTPEHHbIX B N.3.4.2.

3.4.2 10-AHEBHbI MHTEPBA HAUYMHAETCS, Korja cTeneHb 6UMO0rMYecKoro pasnoxeHus gocturaet 10 %
POY. TMNK unn TCo2- 1 AO/MKEH 3aKOHYUTLCA A0 HACTyNneHus 28 AHA UcnbiTaHusa. XUMUYeckme BeLLecTsa,
[ONS1 KOTOPbIX MOPOroBOe 3HauYeHue JOCTUraeTcs No uctedyeHuy 28-gHEBHOroO nepuoga, He cumtaroTcs 6uo-
pasnaraembiMu. MoHATUE 10-gHEBHOrO UHTEpBana He ucnosnb3yetca B metoge MITI (metog C). 3HauveHue,
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nosiyueHHoe B 14-fHEBHOM MHTEpBasie, 6yAeT NpMemsemMo B METOAE C UCMO/b30BaHMeM 3aKpbITOro cocyaa,
ecnu 6yaeT 0YeBUAHO, UTO UCMOSb30BaHWE HEO6XOAMMOrOo AN OLeHKM 10-4HEBHOTO MHTEpBaia KoudyecTsa
COCY[I0B 3aTpyfHSAET NPOBELEHNE IKCNEPUMEHTA.

3.5 PethopeHTHbIO (CTaHgapTHbIE) BewecTBa

[na oueHkn NpaBMNbHOCTU BbINOTHEHUS 3KCNEPUMEHTa N bHbIX NpoLeayp NPoBOAAT napasnefnbHoe uc-
crnepfoBaHve pedepeHTHbIX BelecTs, YA0BIETBOPAIOWMX KPUTEPUSAM CNOCOGHOCTU K GuopasnoxeHuto. Mc-
cnefoBaHve NMPOBOAAT B NOAXOAALMX IKCMEPUMEHTA/IbHbIX EMKOCTSAX MapassiesibHo, Kak 4acTb 06bIYHOro
aKcnepumMeHTa. B KauecTBe cTaHAAPTHbIX BELECTB UCMO/b3YIOT:

- aHWAVH (CBEXEeANCTUIMPOBAaHHbIN);

- HaTpW YKCYCHOKMCAbIN;

- HaTpus 6eH3oar.

[aHHble cTaHJapTHble BellecTBa NOABEPXEHbl PA3/IOKEHWNI0 BO BCEX 3KCMNEPUMEHTa/IbHbIX MEeToAax,
f[axe B cryyasix, korga cneumasbHo He BHOCUTCS HUKAKO MHOKYNST.

3.6 Bocnpoun3BoAMMOCTb 3KCNEPUMEHTOB

JKCMEepUMEHTLI MO ONPefeNeEHN0 CNOCOBGHOCTY K GUOIOrMYECKOMY Pas3foXeHU Heo6XoAMMO NpPOBO-
ANTb Kak MUHUMYM ABaxbl. B 06LLeM Cilyyae cunTaeTcs UTo. YeM 60/IblUe KOHLEeHTpauus MUKPOOPraHU3MOB,
[06aBNeHHbIX NepBOHAYa/IbHO B 3KCMEPUMEHTA/bHYI0 cpefy, TeM MeHblue GyAeT pacxoxAeHue mMexay no-
BTOPHbIMW 3KCMEPUMEHTaMK.

4 O6wme nNpouenypbl N peakTuBbl 4/ MPOBEAEHUS UCTIbITaHUIA XUMNYECKON
NpoAyKUUW, NPeacTaB/AoLWEN ONMacHOCTb A1 OKPYXXaloLei cpefbl,
Ha onpepgenieHe 6uopasfiaraeMocT B 28-4HEBHOM TecTe

O6Lue ycnoBus UCNoNb30BaHWUSE MeTOA0B NpuBeAeHsbl B Tabnuue 2. O6opyaoBaHue v Apyrue akcne-
PUMEHTAsIbHbIE YC/IOBUSI, MMeEloLMe OTHOLIEHWE K OnpefesieHHOMY MeTofy, OnucaHbl B COOTBETCTBYHOLLEM
pasfeno oTAeNbHO ANS KAXA0ro MeToga.

4.1 Boga

Mpu npoeefeHnN nUccnefoBaHnsa UCMONb3yeTcs AeNOHU3MPOoBaHHas UM AUCTUIIMPOBaHHas BoAa, He
cofepxallias UHIMOUPYOLWMX KOHLEHTpaLMii TOKCUYHBIX BellecTs (Hanpumep, noHos Cu2*). CogepxaHune op-
raHM4yeckoro yrnepoga B UCNoMb3yeMON Bofe He A0/KHO npesbiwath 10 % OT cofepxaHus opraHM4yeckoro
yrnepoga B TeCTOBOM MaTepuasne. Bbicokas uncToTa ucnosib3yemoi Bogpl Heobxoamma A Toro, YTobbl n3-
6exartb Nony4YeHns X0s0CTbIX pesyibTaToB. 3arpsA3HeHne MOXeT NOSABAATLCA U3-3a COAEPXaHUS BHYTPEHHUX
npumecei N 0T MOHOOBGMEHHBLIX CMO/ U NPOAYKTOB XW3HeAeATeIbHOCTU MUKPOOPraHn3MoB 1 BOAOPOCNEN.
[ns kaxaon cepun aKCnepyMeHTOB HEO6XOAMMO MCNOMb30BaTh BOAY TOMbKO U3 O4HON napTuu, npegsapu-
Te/bHO MPOTECTUPOBAB ee Ha cogepxaHune POY. MNMpoBeaeHne Takol NPOBEPKM He sBASIETCA 06A3aTesibHbIM
ans metoga D. ogHako BenmMumHa notpebneHns kucaopoga BoAow Ao/mkHa 6bITb HUXe (cM. 9.4.1.1).

4.2 NMutaTtenbHasa cpega

MuTaTtesibHble Cpefpl FOTOBSAT M3 OCHOBHbLIX PACTBOPOB C COOTBETCTBYIOLLEN KOHLeHTpauueir MuHepasb-
HbIX KOMMOHEHTOB, B YaCTHOCTU, (hochaTa kanus, pochaTa HATPUS M X1I0puaa aMMOHUS, Xopuaa KanbLuys,
cynbhata MarHusi u xnopuga xenesa (lll). Mockonbky B MeToge E ncrnonb3yeTcs odeHb GefHasi noceBHast
Ky/bTypa, CoAepXallasi HU3Kre KOHLIEHTPaLMU MUKPO3SIeMeHTOB U hakTOpPOB pocTa, nuTaTesibHas cpefa Assi
[laHHOr0 MeToAa MOXET 6biTb o6oralieHa [JONONHUTE IbHBIMWA KOMMOHEHTaMn. XapaKkTepuUCTUKM OCHOBHbIX
pacTBOPOB MUHEPA/LHBIX COMel, MUKPO3/IEMEHTOB U (DaKTOPOB POCTa U UCMO/b3yEMblE COOTHOLLEHUS YKa-
3aHbl B COOTBETCTBYIOLLEM pasfesie OTAe/bHO ANs KaX40oro MeTofa.

4.3 MeToAbl BHECEHNS TECTUPYEMOrO N pedhepeHTHOro BeLLECTB

MeTog, NCcnonb3yeMblil NS BHECEHWSI TECTUPYEMOro U pechepeHTHOro BELLECTB K peakLoHHOI cMecu,
3aBUCUT OT NPUPOAbI XMMUYECKOTo BELLECTBA, OCOGEHHO OT ero pacTBOPMMOCTU B Boge. [1s1 BelwecTs, 06-
najaoLmx pacTBOPUMOCTbI0 60/1ee 1 r/n. rOTOBSAT OCHOBHbIE PACTBOPbI COOTBETCTBYIOLLMX KOHLLEHTpaLuii
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U MCNOJb3YIOT UX IMKBOTbI AJ/151 NOATOTOBKM OKOHUATE/IbHOTO 3KCMEPUMEHTANILHOMO pacTeopa. Mnoxo pac-
TBOpMMbIe (PAacCTBOPMMOCTL MeHee 1 [/1) BellecTBa HEO6X0AMMO PacTBOPsiTL B MUHepasibHoli cpeae, uTo6bl
usbexaTb pasbasneHusi GycdepHoro pacteopa. Elle MeHee pacTBOpUMbIE BELLECTBA HEOOXOAMMO A06aBNATL
HenocpeACTBEHHO K OKOHYATE/IbHOMY PacTBOPY NUTaTe/bHOl cpespl.

Ta6nuuya 2 — YcroBusi NPOBEAEHVS UCTIbITAHUS

Tect 3aTyxaHue BbigeneHune MaHomeTpuyeckasn Mo,ququMuMpOBaH- NcnbiTanns MITI ()
oocC co, pecnupomeTpus Hbli TaeT O3CP W 3aKpbITOM cocyfae
KOHLeHTpaLa TeCTOBOrO BeLLecTBa
Mr/n 100 2—10 100
Mr XIK/n 10—40 10—20 10—40
Mr TMK/n 50— 100 5— 10
KOHLeHTpauwysa nHokynsTa:
B3BeLLeHHbIX s30 20
BeLLeCTB, MI/N
%Cb;ﬁmoema. S 100 0.5 S5
MpumepHo
KNETOK/N 107— 10e 105 10~—10® 107— 10»
KoHLeHTpauysi anemeHToB B MHeEpasIbHON cpeae (B Mr/n):
p 116 116 29
N 13 0.13 13
Ne 86 8.6 17.2
K 122 12.2 36.5
Mz 2.2 2.2 6.6
Ca 9.9 9.9 29.7
Fe 0.05—0,1 0.05—0.1 0.15
pH 74+02 NPeAnoYTUTE IbHO 7
Te""”‘i%awpa' 2242 25+1

WccnepnoBaHne cnabopacTBOpMMbIX U HEPACTBOPMMbIX BELLECTB MPOBOAAT MO MpuioxeHuto b. Ho B me-
Toge MITI (meTtog C) He crnepyeT MCNO/b30BaTb HU OpraHMyeckne pacTBOPUTENN, HU MY/ IbraTopbl.

4.4 TMoceBHas KynbTypa (MHOKYNAT)

WNHOKyNnAT MOXeT 6biTb NOMYYEH U3 MHOXECTBA UCTOYHWMKOB, B YACTHOCTU U3 aKTUBHOIO W/a. CTOYHbIX
BO/, (HEX/TOPMPOBAaHHbBIX). MOBEPXHOCTHLIX BOA M MOYBbI UK UX cMecu. Ecnn B meTogax nornowexdunsa POY (ve-
To4 A), BblgeneHns C02 (metoq B) n maHomeTpuyeckoro onpegenenus brK (metog F) ucnonb3syercsa aktue-
HbIA UA. TO OH AO/HKEH ObITb MOSTYYEH U3 OUNCTHBIX COOPYXEHWUIA AW B 1abopaTopHbIX YCI0BUSAX U3 BbITOBbIX
CTOYHbIX BOf,. [MoceBHas KynbTypa 13 ApYrnx UCTOUYHUKOB, 06bIYHO 06nadatolasn 6on1ee HASKUMU 3HAYEHUAMU
KeTOYHON NNOTHOCTW, ByfeT cnocobcTBOBaTH 6OMbLIOMY PACXOXAEHWIO pe3ynbTaTtos. [na moguduumpo-
BaHHOro metoga O3CP (meTtog E) n meToga mcnbiTaHus B «3akpbiTOM cocyge» (metog D) Tpebyetcsa uc-
nosnb3oBaHue 6osee pa3baBneHHON NOCEBHON KynbTypbl 6€3 xonbeB. Hanbonee NnpueMaemMsiMm NCTOUHUKOM
NOCEBHON Ky/bTypbl ABNSIOTCA BTOPUYHbIE OTCTOMHMKN OYUNCTHBIX COOPYXEHWIA UK KynbTypa, NoslydyeHHas B
naboparopuun. Ans metoga MITI (meTog C) NOCEBHYHO Ky/bTypy NOyHatoT U3 KOMOGMHMPOBAHHOIO NCTOYHMKA.
XapakTepucTUKN NCTOYHMKOB M NOATOTOBKA MOCEBHOW Ky/bTypbl OMMCaHbl B COOTBETCTBYIOLLEM pa3jene oT-
AeNbHOM A5 KaXA0ro metoga.
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4.5 NpepaBapuTensLHasa NOAroToOBKa NHOKyNATa

WHoKynsT gonxeH 6biTb NpeABapuTesibHO NOArOTOB/IEH K 3KCMEPUMEHTY, HO HE MOXeT 6biTb Npeasapu-
TeNbHO afanTupoBaH K uccnegyemMmomy BellecTBy. MNpefsapuTenbHas NOAroToBKa 3ak/oyaeTcs B aspauum (B
nuTaTenbHON cpefie) akTUBHOTO Wna Uan BoAbl BTOPUYHBIX OTCTOWHUKOB B TeYeHne 5—7 gHeld npu Temnepa-
Type NpoBefeHns uUCnbiTaHusA. B HEKOTOpbIX Cyvasx npefsaputesibHas NoArotoska ysBesmunsaeT TOYHOCTb
MEeTOO0B UCMbITaHWM, YMeHbLlUas KO/IM4eCTBO XOJSI0CThIX pe3ynbratoB. [ofobHas noAroTtoBka He SBMASeTCS
Heo6X0AMMO AN NOCEBHON KynbTypsl ana metoga MITI (metog C).

4.6 AGNOTUYECKNIA KOHTPO/b

Mpn Heo6xoANMOCTM MOXHO OLeHWUTb CNOCOBHOCTL UCCNEelyemMoro Bellectsa k abnotuyeckomy passo-
XeHuo nyTem onpegenexus nornowenns POY. noTpebneHus kucnopoga unv BblgeneHns guokeuga yrnepoga
B CTEPU/IbHBIX KOHTPO/bHBLIX Npobax, He CoAepXaLlnx NOCEBHOW KynbTypbl. CTepununsaumsa ocyliecTenseTcs
membpaHHoi counbTpaumeit (o1 0.2 go 0.45 mMkm) unm go6asneHneM COOTBETCTBYIOLLErO TOKCMYHOrO KOMMO-
HeHTa Heo6x0AMMOV KoHUeHTpaumn. Ecnm ncnonb3yetcs membpaHHaa unbTpaums, 3a6op o6pasLoB ocy-
LecTBNAETCA acenTmyeckn Ans obecneyeHnss CTepuUIbHOCTU. 3a UCKIIOYEHUEM CrlyyaeB, Korga agcopbuus
nccneyemoro Bellectsa 6bli1a 3apaHee UCK/IYeHa, UCNbITaHUa Ha 6uopasnoxeHve, Takme Kak nornowieHue
POY. 0co6eHHO € NCNonb30BaHeM MHOKYNATa U3 aKTUBHOTO WUNa. AO/MKHbI BKIOYATb aBUOTUYECKUIi KOHTPO/b
C MHOKY/IATOM 1 TOKCUYHBIM KOMMOHEHTOM.

4.7 KonnuecTBo Konb6 n o6pasuos

4.7.1 HeobxoaMmo Mcnosib30BaTh Kak MUHUMYM fiBe KOMBbl WM EMKOCTUW, cofepxaline nccregyemoe
BELLLECTBO U MOCEBHYIO Ky/IbTYpY U. K&K MUHUMYM, [IBE EMKOCTU, Coiepxallme TOMIbKO NOCEeBHYI0 KynbTypy. Og-
HOIN eMKOCTM AOCTaTOYHO A/15 NMPOBEAEHUS NCMbITAHUS C pepepeHTHbIM BELLECTBOM U MHOKY/IATOM, a Takxe,
npu HeobxoAMMOCTH, ANA UccnefoBaHns TOKCUYHOCTU, aBUOTUYECKOTO Pa3NOXEHUA U KOHTPONSA afcopoLuu.
[lna mMeTogoB MCNbITaHWA a «3akpbiToMm cocyge» (MeTog D) n MITI (meTog C) cywecTBylOT cneunanbHble Tpe-
60BaHNA K KONIMYECTBY 3KCMEPUMEHTasIbHbIX eMKOCTeil. [laHHble TpeboBaHMSA yka3aHbl B COOTBETCTBYHOLLMX
pasfenax Ana Kaxaporo metoga. Miamepenue POY w/vnu Apyrnx xapakTepucTuk AN SKCnepuMeHTanbHol n
KOHTPO/IbHOW eMKoCTel Heob6xoAMMO NPOBOAUTL NapanienbHo. XXenaTenbHo namepeHusa POY B gpyrux gna-
KOHax MpPoBOAMUTL B HECKO/IbKMX Mapasinensax, O4Hako 3To He BCerfa BO3MOXHO.

4.7.2 HeobxoAnMo npeAcTaBUTb JOCTATOYHOE KOSIMYECTBO 06pasLoB U flaHHbIX A5 OLEHKM NpoLeHTa
pa3noxexus B 10-4HEBHOM MHTepBasie, O4HAKO TOYHbIi MOMEHT HacTyn/eHns nar-pasbsl onpegennTb HeBO3-
MOXHO M3-3a LUMPOKOro AvanasoHa nar-gpas u CKopocTeil pasnoxeHus Beljectsa. B metoge MITI (meTtog C)
1 NMpu UCMONb30BaHUM aBTOMATUYECKOro pecnupomeTpa B MaHOMeTpuyeckom MeTofe onpegeneHus BrK
(meTop F), 3a6op npo6 Ha noTpebneHue kucnopoda He npeacTaBnseT 3aTpyAHEHW. B nocnegHem meTope
eXeHeBHbIi 0TOOP AaHHbIX ABNSETCH 4OCTATOYHbIM, €C/IM HE UCMO/b3yeTCs aBTOMaTUYECKNI pecnMpoMeTp.
CneuuanbHble ykasaHus no otéopy npob npusefeHbl B COOTBETCTBYIOLLEM pasfene OTAeNbHO A/1A KaKAoro
meTtoa.

5 [aHHble 1 OTYET O NPOBELEHUNN IKCMNEPUMEHTA

5.1 O6paboTka pe3ynbTaToB

5.1.1 Mpw BbluMCNEHNUM NpoueHTa 6rnopasnoxeHus O,, UCNOMb3YIOT CpefHNE 3HAYEHUS NOBTOPHLIX U3-
MEepPEHUn 0QHOro 1 TOro Xe napaMeTpa B 3KCMEepPUMEHTasIbHbIX EMKOCTAX U B KOHTPOJIE C NMOCEBHON KyNbTy-
poii. ®opmynbl ANS BblYACNEHNS MPUBEAEHLI B COOTBETCTBYHLLEM pasgesie OTAENbHO AN KaXA0ro mMeTo-
na. lMpouecc gerpagauun npeacraBnsieTca rpauueckn, U. Npu Heob6xoaMMocTu, Ha rpadrke o603HavaeTcs
10-aHEeBHbI HTepBasl. He06X04MMO BbIYUCIUTL U YKasaTb B OTYETe AOCTUTHYTOE pPas/ioXeHWe B NpoLeHTax
N BEINYMHY M1ATO WU B KOHLLE SKCMepMeHTa U/vam B koHue 10-AHEBHOro MHTepBasia, ecnm ato Tpebyetcs.
B maHomeTpuyeckom metoge onpeneneHunsa BIK. asoTcogepxatine xmuMmnyeckne BeLwlectsa MOryT noBANATb
Ha 3Ha4yeHwe NOI/OoLEeHNs KUC/opoda 3a cyeT npouecca HUTpudurkauumn (cMm. npunoxeHua B u IN). Kpome
TOro, ecnv TIK He MoXeT ObITb BbIYMC/IEHO B CUAY TOTO, YTO COCTaB TECTMPYEMOro Matepuana HefoCcTaTouHO
onpefeneH, ANs BblYUCEHUA MpoLeHTa buoferpagauun MoOXeT mcnosb3oBaTbes BenuunHa XIMK. OgHako,
Heo6X0AMMO NPUHATL BO BHUMaHue, 4To BenimumHa XK. kak npaBwusio, He CTo/b BbicoKa, kak TMK. mockosbKy
HeKOTOpble XMMUYECKMEe BelLecTBa O4YeHb NJI0X0 OKUCAKTCA B aKkcnepumeHTe Ha XIMK. 4To MOXeT npusBecTtu
K OLLMOOYHO BbICOKMM NokasatesisiM 61opasnoxeHus.

6
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5.1.2 Korga n3BeCTHbl onpefesieHHble XMMUYeCckne aHanuTuyeckue gaHHble, nepeBuyHoe 6uonoruye-
CKOe pasfnoxeHne BblUMCAAIT No cnegyoleii hopmyne:

S -S
D,= — ——-x 100. (1)

rae  D,— nepBuuHas gerpagauus 3a Bpems t. %. o6bl4HO 28 aHe;

Sa— ocTaTo4yHOe KOMMYeCcTBO UCC/eLyEMOro XMMUYECKOro BeLLecTBa B MHOKY/IMPOBAHHOWM nuTaTesb-
HOli cpefie B KOHLE UCCMef0BaHUS, M.

Sb— ocTaTouyHOE KONMYeCTBO UCCefyeMOro XMMUYeCKOro BellecTBa B abUOTUYECKOM KOHTPO/SIbHOM
SKCNepnumMmeHTe B KOHLEe nccnenoBaHund, M.

5.2 [10CTOBEpPHOCTb 3KCNEPUMEHTOB

5.2.1 SKCNepuMEHT cuMTaloT AOCTOBEPHbLIM, €C/N Pasinine MakCUMyMOB NOBTOPHbLIX BEIMYNH pasfo-
XXEHUS UccrefyemMoro BeLecTBa Ha nnaTto, b0 B KOHLE 3KCMepuMeHTa, NMbo B KoHue 10-4HEBHOro WH-
TepBana (B 3aBMCMMOCTU OT HeobxoammocTh), coctaBnseT meHee 20 % K. eciv NPOLEHT BMosormyecko-
ro pasfnoxeHus pedepeHTHOro BellecTBa AoCTUraeT NoporoBoro 3HayeHus, Kk 14 gH akcnepumeHTa. Ecnu
Kakoe-imbo ycnoBMe 13 NepeyvncsieHHbIX Bbille He co6nioJaeTcs, 3KCnepMMeHT Heo6XxoAMMo noBTopuTh. B
CWTy CTPOrOCTM METOJOB HM3KME 3HAYEHWS SKCMeprMeHTasIbHbIX BEIMUMH He 0653aTesIbHO 03HAYaloT, 4To
nccnefyemoe BeLeCTBO He pasfaraeTca MUKpoopraHusmMamu B MPUPOAHbLIX YCNOBUSAX, HO YKasblBalOT, YTO
Heo6Xx04MMOo NpoBeAEeHME AONOHUTEIbHOM OLLEHKM CMOCOBHOCTH K B1Opa3fioxXeHuHo.

5.2.2 Ecnin B 3KCNepUMEHTE Ha TOKCUYHOCTb, COAepXallem Kak nccrenyemoe, Tak v pedpepeHTHoe Be-
uwecTea, B TeyeHne 14 fgHell femoHCTpupyeTcsi meHee, YeM 35 % pgerpajauum (Ha ocHoBaHun POY) nnn
MeHee, yem 25 % gerpagaums (Ha ocHoBaHuu nonHoro TIMK unm Tcc,2), uccnegyemoe BeLWEeCTBO MOXET ObITb
Npy3HaHO MHTNBMpYOLWKM (CM. npuioxeHne A). Cepusi aKCMEPUMEHTOB J0/TKHA OblTb NpoBeAeHa MOBTOPHO
c 60n1ee HU3KWIA KOHLEHTpauVen nccnegyemoro BelecTsa (€C/m 3To MOXeT ObITb cienaHo 6e3 cepbe3Horo
B/IMSIHUS HA TOYHOCTb onpegeneHus POY) nyYwwm ¢ 6onee BbICOKOW KOHLEHTpaLmMei NoOCeBHOW KynbTypbl, HO
He 6onee, yem 30 Mr/n B nepecyeTe Ha TBEPAOE BELLECTBO.

5.2.3 Mpoune ycnoBuns AOCTOBEPHOCTU pe3yibTaToB UCNbITaHUIA, UHAMBUAYANIbHbIE AN1A Pa3/INYHbIX Me-
TOAOB, NpUBEZEHbl B COOTBETCTBYIOLLMX pasgenax.

5.3 OTtyeT 0 NpoBefeHNn UCNbiTaHUA

OTueT 0 NpoBeAEeHNN UCNbITAHNUA AO/DKEH BKIOYATb HUXKECNeaylolne pasaensl:

5.3.1. Viccnegyemoe BeLLecTBo.

5.3.1 ®usmyeckasa npvpoga u, npu HeOBXOAUMOCTH, PU3NKO-XUMUYECKNE CBOWCTBA.

5.3.2 NpeHTMdrKaLnOoHHbIE AaHHble.

5.3.2. Ycnosus nposefieHns UCMbITaHUs.

5.3.2.1 WNHoKynAT: Npupoga v UCTOYHMK 06pasua, KOHUEeHTpauma u npegsaputenbHas nogroToska.

5.3.2.2 COOTHOLLEHNE 1 XapaKTEPUCTUKN MPOMBILL/IEHHbLIX CTOYHbIX BOA B cOpocax (eC/iv 3TO U3BECTHO).

5.3.2.3 MNpoaonxnTenbHOCTb 3KCNepUMeEHTa, Temnepartypa.

5.3.2.4 B cnyyae uccrnefoBaHusa Na0xXo pacTBOPUMbIX BELLECTB METObl MOATOTOBKM SKCMepUMeHTaslb-
HbIX PacTBOPOB/CYCNEH3WIA.

5.3.2.5 Vicnonb3yemblii aKcneprMeHTaNbHblii METOA NPUUYNHBI U HAay4YHble 060CHOBAHUS MHOObLIX N3MeHe-
HWIi X04a BbINOMIHEHUS IKCNEPUMEHTA.

5.3.3. Pe3ynbTarbl aKCnepnmeHTa:

5.3.3.1 [laHHble 3KCNepuMeHTa B TabinyHoli hopme.

5.3.3.2 lio6ble Habnwogaemble SBAEHNS MHIMOUPOBaHNS.

5.3.3.3 /lio6asa Habnogaemasn abuotnyeckas gerpajaums.

5.3.3.4 OnpepeneHHble XMMUYECKNE aHaIMTUYECKNE JaHHble NPu HaInynu.

5.3.3.5 AHaniMTyeckne faHHble Mo NPOMEXYTOUHbIM COeANHEHUAM NPU HASTMYUN.

5.3.3.6 Mpaduk 3aBMCMMOCTUN pasfioxeHus (B NPOLLEHTax) OT BPeMeHu AN Ucciefyemoro 1 ctaHgapT-
HbIX BellecTs, nar-cpasbl, hasbl gerpagauunv, 10-AHeBHbIE NHTEpPBasibl U HAK/TOH KPUBOIA.

5.3.3.7 YganeHue (B npoueHTax) B nnato — hase, B KOHLEe 3KcnepuMeHTa u/mnv B KoHue 10-gHeBHOro
UHTepBana.

5.3.4. O6cyxaeHne pesynbTaTos.
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6. MeTog A. OnpeaernieHne Nor/oWeHNst pacCTBOPEHHOro OPraHNYecKoro
yrnepoaa

6.1 O6LlWMe cBeAEHMA N NPUHLNN MeToaa

6.1.1 O6wue cBefeHUs OTHOCUTENIbHO OLEHKM CMOCOBHOCTU K 6UOpasNoXeHWo NpuBeAeHbl B pas-
fene 5. MeTog A MOXeT UCMOMb30BaTbCA A1 HENeTyuYnx BelecTs, UMEILWMX pacTBOPUMOCTbL B BOAe, Kak
MUHUMYM. 100 mr/n. [lo/mxHO GbITb M3BECTHO COAepXaHve yrnepoga B vccregyemom obpasie u. xenaresnbHo,
yucToTa UM OTHOCUTENIbHOE COAepXaHNe OCHOBHbIX KOMMNOHEHTOB. [laHHblii MeToA hakTUYeckn NAEeHTUYeH
ISO 7827—1984. Takxe meton A nofobeH metoay E (MoguduuuposaHHomy Tecty O3CP), HO gonyckaeT
ncnosb3oBaHne 60s1ee BbICOKMX KOHLEHTPaLUA KNeTOYHON KyNbTypbl.

6.1.2 13mepeHHbIi 06beM nuTaTeslbHOW cpeabl C MHOKY/IAHTOM. COAEpXalleil N3BECTHYI0 KOHLeHTpa-
uuo uccnegyemoro Bewectsa (ot 10 go 40 mr POY/n) B kayecTBe eJMHCTBEHHOIO HOMUHA/IbHOTO UCTOYHMKA
opraHu4yeckoro yrsiiepoga, nogsepraetcs aspauun B TeMHOTE WKW MPU paccesiHHOM CBeTe Npu Temneparype
(22 + 2) X . lMpouecc 6UoNOrNMYECcKOro pasioXeHns ConpoBoxaaeTcs aHanmsom POY yepes KopoTkue nHTep-
Ba/lbl B TeyeHne 28-AHeBHOro nepuoga. CreneHb 6MONOrMYECKOTO Pa3/IOKEHUA BbIYUCAETCA KakK MPOLEeHT
BE/IMYMHBI BbifeneHHoro POY (C nonpaBKoii Ha KOHTPOJIbHbIV 3KCMEPUMEHT C UHOKY/IAHTOM) OT ero NnepBoHa-
YanbHOro konunyecTsa. NepBuyHan 6uopasnaraemocTb TakkKe MOXET BbIYUCAATLCS C NOMOLLbIO [OMNONHATE N b-
HOro XMMWUYECKOro aHasm3a TeCTUPYemMoro BeLLecTBa, KOTOpbI NPOBOAMTCA B HaYasle U B KOHLe MHKybaumu.

6.2 OnwucaHue metoga

6.2.1 O6opyaoBaHue

Mpu npoBefeHnn sKCneprMeHTa 1Ucnosib3yeTca cTaHfapTHoe nabopaTtopHoe 060pyaoBaHve, a Takke:

- KOHW4eckue Konbbl 06bemMom oT 250 M Ao 2 1. B 3aBUCHMOCTY OT 06beMa, HeobXo4MMOro ANs aHa-
nn3a POY. Konbbl fo/mkHbI 6bITh TLWATENBHO BbIMbITHI (HanpuMep, ¢ UCMO/Ib30BaHeM CNMPTOBOrO pacteopa
COJIAAHOM KNCNOTbI), MPOMbITbI BOZOV 1 BbICYLLEHbI NEpPes KaXAbiM 3KCNEeprMEHTOM;

- annapart NS BCTPSAXMBAHUA — AN1A pa3MelleHns KOHUYEeCKUX Konb ¢ aBTOMaTU4eCKMM KOHTPOSIEM
TemnepaTypbl UM C BO3MOXHOCTbIO UCMO/Ib30BaHNA Npy NOCTOSAHHON KOMHATHOV TeMnepaType, 40CTaTouHOoM
MOLLHOCTMK 151 noAAepXaHns asapobHbIX YCN0BUiA BO Bcex Konbax;

- annapart 4na punbTpaummn ¢ NOAXOAALLMMN MEMOPaHaMW.

- annapart 418 n3MepeHus KoHueHTpauum POY (DOC aHanusatop):

- nNpubop Ana onpegenieHns pacTBOPEHHOro Kuciopoga (418 NpoBepkn aapobHbIX YC/I0BUIA sKkcnepu-
MEHTa).

- ueHTpudyra.

6.2.2 Boga

XapakTepucTukn BoAbl, KOTOpas AO/MKHA UCMO/b30BaTLCA B 9KCNEpUMeHTe, CM. pasgen 4.

6.2.3 OCHOBHble pacTBOpbl A4N5 NUTATE/IbHON cpefbl

[OTOBAT cnefyloLne 0CHOBHbIE pacTBOPbI, peakTuBbl, YAa:

(a) kanus gurnapoopTtodocdat, KH2P04 8,50r
avkanua rmgpodocdatr. K2HP04 21,75r
AvHaTpusa rugpoopTochocdar, aurnapat, Na2HP04-2H20 33,40r
xnopug ammonus. NHACI 0.50r

PacTtBopsAloT B BOoAE M A0BOAAT A0 1/mTpa. pH pacTBopa AO/IXEH COCTaBNATL 7.4.

(b) kanbumsa xnopug 6e3sogHbIn. CaCl2 2750r
nnm
Kanbuua xnopua aurngpat, CaCl2 2H20 36,40 r

PacTtBopAloT B BOAE M A0BOAAT A0 1.

(c) marHus cynbdart rentarngpar. MgS04-7H20 2250r

PacTsopstoT B Bofe v foBoAAaT Ao 1 auTpa.

(d) xenesa (lll) xnopug rekcarngpat. FeCl3-6H20 0.25r

PacTBopsioT B BOAe 1 f0BOAAT A0 1.

MpumeyaHne — N4 Toro, 4TobbI M3bEXATL HEOOXOAMMOCTU MPUFOTOB/IEHVS JAHHOMO pacTBopa Henocpes:-
CTBEHHO Nepef, VCMo/b30BaHVEM, B CBEXENPUIOTOB/IEHHbI PaCcTBOP A06AB/AIT OAHY Kario KOHLEHTPUPOBaHHOI CO-
nsaHoi kuenotel HCIl wm 0,4 1 aTuneHgnaMyHTeTpaykeycHoi kucnotel (S4TA anHatpueBast conb) Ha 1.

Ecnn B pacTBopax 06pasytoTcs ocafku, Heo6XxoAuMO 3aMeHNUTb UX CBEXMUMI pacTBopamm.
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6.2.4 MNMpuroToBneHne NuTaTeNbHOW cpesbl

10 mn pactBopa (a) cmewwBatoT ¢ 800 mn Bogpl, 3aTem fobasnsawT 1 mn pacteopos (b), (c) u (d) n go-
BOAAT 06bem Ao 1.

6.2.5 MpuroToBNneHne pacteopa TECTUPYEMbIX BELWECTB

Ecnu pacTBOpMMOCTb BeLLEeCTBa npeBbilwaeT 1 /1, To B HEGO/bLIOM KONMYEeCTBe BOAbl PACTBOPSIOT CO-
OTBETCTBEHHO OT 1 Ao 10 r nccnegyemoro unu pethepeHTHOro BeLlecTsa 1 A0BOAAT 06beM 40 1 1. B nHOM
c/lyyae, rOTOBAT OCHOBHble PAacTBOpPbI B NUTATE/IbHON cpefe Unu f06aBMsS0T XMMUUYECKOe BEeLLecTBO Hemno-
CPefCTBEHHO K NUTaTeNlbHOl cpefie, NpeABapuUTE/bHO YA0CTOBEPUBLLUCH, YTO BELLECTBO PACTBOPUIIOCH.

6.2.6 NHokynAaT

|/|HOKyJ'IF|T MOXET 6bITb nony4yeH m3 pas3nnyHbliX NICTOYHNKOB: aKTUBHOIO Unia. CTO4YHbIX BOA. NOBEPXHOCT-
HbIX BOA. MNO4YB, NN UX CMEeCH.

6.2.7 NTHOKYNAT U3 aKTUBHOIO una

6.2.7.1 OTGUpaloT CBEXUI 06pa3eL, akTVBHOTO MUia U3 a3poTeHKa OUYNCTHBLIX COOPYXEHUIA Unn 3 nabo-
paTopHOi ycTaHOBKY NepepaboTkn BGbITOBbLIX CTOUYHbIX BOA. Mpn HE06X0AMMOCTN OT(UILTPOBLIBAIOT KPYMHbIE
4acTuLbl Yepes Mesikoe CUTO, 3aTeM BbIAEPXMBAIOT PACTBOP B a3pOOHbIX YCNIOBUSAX.

6.2.7.2 ipyrm cnoco60M aKTUBHbIV UA. MOEN0 yAaneHNs KpYnHbIX YacTul, oTCTanBaloT Uan LeHTpudy-
rmpytoT (Hanpumep. 1100 g B TeyeHne 10 MUHYT). YansaoT HaA0CaL0uHY XUAKOCTb. Ocaok NMpoMbIBaOT B
nuTaTenbHoi cpefe. CMelnBaKOT KOHLEHTPUPOBaHHbIV U C NUTaTeNbHON Cpefioi, ANA NOMYYEHUS KOHLEH-
Tpauuu oT 3 0o 5r cyxoro Beca Ha 1. 3aTem aspupytoT.

6.2.7.3 \n Heo6x0AMMO 3a6MpaTh C O4YUCTHbIX COOPYXEHUIA, paboTaloLLMX B HOPMabHOM pexume. Ecnn
UN B3AT C KPYNMHOTOHHAXKHBIX OYMCTHBIX COOPYXXEHWIA, NN npegnonaraeTcs, YTO OH COAEPXUT MHIMOUTOPBI,
ero Heo6xoAVMMO NPOMbITb. [TOBTOPHO B3BELLUEHHbIV U1 NOC/E TLWaTeIbHOro NepemMeLliBaHna oTCTanmBatoT Un
LEeHTPUAYrMpyIoT, YAansaT cynepHaTaHT 1 CHOBA NMOBTOPHO FOTOBAT CYCMNEH3WI0 MPOMbITOrO una B AONOHU-
TeNbHOM 06beme nuTaTenbHON cpedbl. 3Ty NpoLeaypy NOBTOPSAOT 40 TEX MOP. Noka Un He 6yAeT OuuLleH oT
B3BELLEHHbIX BELLECTB UM UHTMBUTOPOB.

6.2.7.4 Mocne NpuUroToB/IEHNS CYCNEH3MM aKTUBHOMO Waa. uan n3 HeobpaboTaHHOro una. Hemocpesa-
CTBEHHO nepej, UCNosib30BaHNEM OnNpesensoT Be/IMYMHY CyXoro octaTka.

6 2.7.5 B panbHeileM MOXHO FrOMOTeHU3MpoBaTb akTuBHbIA un (oT 3 go 5 r cyxoro Beca 1 n). O6-
paboTKy akTMBHOIO wna MpPOBOAAT B rOMOreHM3aTope YOopuHra B TeyeHne 2 MWHYT Ha cpefHeli CKOpOCTW.
FOMOreHn3npoBaHHbIA 1A OTCTauBalT B TeuyeHne MUHUMYM 30 MUHYT, Wan nNpu HeO6XOAMMOCTY AOMbLie, U
[eKaHTVPYIOT XUAKOCTb A/19 UCMO/Ib30BaHUS B Ka4eCTBe NOCEBHOr0 Matepuana ¢ KOHLeHTpauuein npumepHo
10 mn/n nuTatenbHOW cpeabl.

6.2.8 Npouyre NCTOYHNKN NOCEBHON KYNbTypbl

6.2.8.1 [lpyrMmM cnoco60oM WHOKYNSIT MOXET ObiTb NOMyYeH U3 BTOPWUYHbLIX OTCTOMHUKOB OYUCTHbIX CO-
OpYXeHW nnm nabopaTtopHoii YCTaHOBKM MO nepepaboTke ObITOBbIX CTOYHbIX BOA4. OTOMpAlOT CBEXUIA 06-
paseL, 1 COXPaHSAT ero B aapo6HbIX YCN0BUAX BO BPeMsi TpaHCNopTMpoBku. O6paseL, oTcTavBaloT B TeUeHue
1 yaca nnu UNLTPYIOT €ro Yepes rpydyo GUNbTPOBaAsbHY GyMary, OTMIbTPOBAHHbIE CTOYHbIE BOAbI UW
hunbTpaT BblAEPXMBAIOT B a3PO6HbLIX YCNOBUSAX B TeYeHMe Heo6Xxoaumoro BpeMenun. lo 100 mn nogo6Hoik
NOCEeBHOI KyNbTypbl MOXET UCNOMb30BaThCA Ha 11 nuTaTenbHol cpeabl.

6.2.8.2 ELLEe OfHVMM NCTOYHWUKOM NOCEBHOW Ky/NbTYpbl MOTYT CAYXUTb NPUPOAHBIE NOBEPXHOCTHbIE BOAbI.
B gaHHOM cnyyaB, 3a6upaloT o6pasel, COOTBETCTBYIOLMX NOBEPXHOCTHBIX BOA,. Hanpumep, BOA peku, 03epa,
1 COXPaHSIIOT B @a3PO6HbIX YCNOBUSX B TeUeHe He06X0AMMOro BpeMeHU. Mpn Heo6XoAMMOCTH, NPOBOAST KOH-
LLleHTpMPOBaHMe NOCEBHOW KyNbTypbl (hunbTpauneld Unu LeHTpUyrupoBaHeM.

6.2.9 MNMpepBapuTenibHasa NOAroTOBKa WHOKyNATa

WNHOKyNAT AO/MKEH ObITb NPEABAPUTENILHO NOAFOTOB/IEH K YC/IOBUSIM MPOBELEHNSA IKCMIEPUMEHTA, HO He
MOXeT 6blTb 3apaHee afanTMpoBaH K TECTUPYEMOMY BellecTBy. [peaBapuTenibHas NOArOTOBKA 3akiouaeTcst
B aspaLmu akTUBHOTO una (B nuTaTesnbHOl cpeae) Unu Boasl U3 BTOPUYHBLIX OTCTOWHMKOB B TeueHne 5—7 aHeii
npv TemnepaTtype NpoBeAeHus uccnefoBaHus. NpeaBapuTesibHOe Co3faHue YCNOBUA UHOrAa yayylwaeT Tou-
HOCTb METOZAA MCMbITAHWIA, YMEHbLUAA KOSIMYECTBO XO/IOCTbIX 3HAYEHWIA.

9
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6.2.10 NoaroToBka konb

6.2.10.1 B kauecTBe o6pa3ua: fo6aBbTe no 800 M1 nMTaTeNbHON cpefpl B ABYX/INTPOBbLIE KOHUYECKME
KOM6bl M AOCTATOYHOE KO/IMYECTBO OCHOBHbIX PACTBOPOB MCCeAyeMoro n peddepeHTHOro BeLEeCTB B OTAE Mb-
Hble KON6bl Tak. YTOObI KOHLLEHTPaL WA XMMUYECKOT0 aKBMBasieHTa coctaBnsna ot 10 o 40 mr POY/n. iamepb-
Te 3HaueHus pH n. npu HeobxoanMoCTU, foBeAnTe ero Ao 7.4. lobaBbTe B KONObI aKTUBHbIA WA UK ApYroi
NCTOYHMK MOCEBHOW KyNbTypbl, YTO6bI (hUHaIbHAA KOHLEHTpauma He npesbiwana 30 Mr no cyxomy ocTaTky/.
Takke NoAroToBbTE KOHTPO/IbHbIE NPOObLI C MOCEBHOW KyNbTypoli B MUHEpasibHOW cpefe, Ho 6e3 fo6aBneHus
ncecnefyemoro UM CTaHaapTHOroO BELLECTB.

6.2.10.2 lMpu HeO6XO0AUMOCTU MUCMOMb3YIOT O4HY €MKOCTb A/151 MPOBEPKN BO3MOXHOW WMHIMOUpyoLLel
aKTMBHOCTW MCCNeAyeMOro BeLecTBa, BHOCA MHOKYNSHT, COAepXallMil conocTaBuMble KOHLEHTpauum uccne-
[yemMoro n pehepeHTHOro BeLecTB B NUTaTeslbHO cpefe.

6.2.10.3 Kpome Toro, ecnu TpebyeTcsl, onpegenuTe gerpagaumio B abMoTUYECKMX YCNOBUSIX MyTEM OT-
cTavBaHusA nccnefyemMoro BellecTsa B Kosibe NpocTepum3oBanHoOro HEMHOKYIMPOBAHHONO pacTsopa Belle-
ctBa. CTepunusauus pactsopa nNpoBoauTcs MembpaHHoi counbTpayueli (ot 0,2 go 0.45 mkm) unn gobasne-
HYeM NoaxoAsLLero TOKCMYHOro BellecTsa B COOTBETCTBYHOLLEN KOHLEHTpaumu.

6.2.10.4 lono/IHUTENLHO, €C/IN OXMAaeTCs, YTO UccrelyemMoe BeLLecTBO 3HaunTebHO aacopbupyeTcs
Ha cTekne, une n T. 4., NPOBOAAT NpeABapuTesibHY0 OLLEHKY 4718 onpefe/ieHns BePoATHONW cTeneHn agacop6-
L1 n. Takum ob6pasom, NpUrogHoCT! MeToda 419 AaHHOro BewecTsa (CM. Tabauvuy 1). FoToBAT konbdy, coaep-
Xallyto nccrnefyemMoe BeLLecTBO, MOCEBHYIO KyNbTypy U CTEPUNIYIOLLNIA areHT.

6.2.10.5 floBoaAT 06bEMbI NUTaTenbHON cpefbl BO BCex konbax Ao 1 nuTpa wu. nocne nepeMeluvsa-
HVS. oT6MpaloT obpasel, U3 Kaxaol konbbl ANa onpedeneHus HavyanbHON KoHUeHTpauun POY B napannenb-
HbIX 3KCNepuMeHTax (CM. NnpunoxeHve B. nyHKT B.4). 3akpbiBaloT rop/bIWKO k0N6 (Hanpumep, antoMUHUEBON
chonbroii) Takum o6pas3om, UTo6bl 06ecneunTb CBOGOAHBI BO3AYXO0OMEH MexAay Kob0oi 1 oKpyxatLlen aT-
mocdpepoii. s Hauyana akcneprvMeHTa ycTaHaBNvMBalT EMKOCTU B annapare A5 BCTPAXMBaHWS.

6.2.11 KonnyectBo kon6

B 06bIYHOM C/lydae UCnosb3yTCsa CrieayrLLme Konbbl.

- Kon6bl 11 2, cogepxalyme nccnegyeMoe BeLECTBO M NMOCEBHYIO Ky/bTypy (3KCnepuMeHTasnbHas cy-
cneHsus),

- kon6bl 3 1 4. cogepxallne ToMbKO NOCEBHYHO KyNbTypy (KOHTPO/IbHbIA 3KCNEPUMEHT C MOCEBHOW Ky b-
Typoit);

- konba 5. copepxalas pehepeHTHOe BeLLeCTBO ¥ NOCEBHYI KynbTypy (KOHTPO/b 3KCNepuMeHTa b-
HbIX Npoueayp); W, NPeanoYTUTENbHO.

a TaKkxke, Npu Heo6xoANMOCTH

- konba 6. cogepxallan nccneayemoe BeLWeCTBO U CTEPUINIYIOLW NI areHT (abnoTnyecknii CTepUNbHbIN
KOHTPO/IbHbIV 3KCNEPVMEHT);

- konba 7. cogepxalian nccnesyemoe BeLLeCTBO, MOCEBHYH Ky/lbTypy W CTEPUNU3YIOWMNIA areHT (KOH-
Tponb agcopbuun);

- konba 8, cogepxallas nccnefyemoe BeLecTBo, CTaHAapPTHOE BELLECTBO U MOCEBHYHO Ky/IbTypy (KOH-
TPO/Ib TOKCUYHOCTHN).

6.3 Tlpoueaypa sKkcnepumeHTa

6.3.1 OnpegeneHne pacTBOPOHHOrNO OpraHM4YecKkoro yrnepoga

B TeueHue akcneprMeHTa onpeaenstoT koHueHTpaunio POY B o6pasuax 13 Kaxaol konbbl B napannesnb-
HbIX 3KCMepMMeHTax B onpefeneHHbIX BpeMeHHbIX MHTepBanax. O6si3aTesibHO napasnnesibHoe onpegeneHue
POY B aKkcnepMMeHTasIbHOW CYCNeH3Un 1 B KOHTPO/IbHOM 3KCMEPUMEHTE C MOCEBHOM KyNbTypoii. XXenaTenbHo
onpegenate POY u B Apyrux konbax takxe napasnsenbHo, O4HaKo 3TO He BCerja BO3MOXHO.

6.3.2 OT60p Npob

Lna kaxporo onpegeneHvs 6epyT TOMbKO MUHUMA/IbHO HEOOXOAUMBbIA 06bEM 3KCNepUMeHTanbHOM
cycneHsun. lMpexae, YeM OCyLecTBNATbL OT60P NPo6, HEOO6XOAMMO YCTPaHWUTb Ntobbie NoTepu BCreacTBue
ncnapeHna nytem ,D'OﬁaBﬂeHl/IFl COOTBETCTBYHLLETo KoMM4yecTBa BOAbl. TLu,aTeano nepemMmeLwnBarT nuTaTeb-
Hyl0 cpefly o oT6opa o6pasua Tak. 4Tobbl MaTepuas, aacopbVpPOBaHHbI HA CTEHKAX EMKOCTU, Bbll CMbIT 1
pacTBopeH Ao oT6opa npobbl. Cpaly nocsie oT6opa Npobbl ee UNLTPYIOT Yepe3 MeMOpPaHHbIA UILTP UK
LeHTPUAYrupyoT (CM. npunoxeHne B. nyHKT 4). AHann3 npo6bl, 0TUNbTPOBAaHHOW 1NN obpaboTaHHOW B
LeHTpudpyre, NPoBOAAT B TOT Xe feHb, B MHOM c/lyyae, XpaHaT npu Temnepatype oT 2°C go 45C B TeueHne
Makcumym 48 4 unm npu Temnepatype Huxe MUHyc 18 B TeyeHne 6onee 4MTeNbHOro nepuoja.
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6.3.3 YacTtoTa oTbopa npob

OTo6paHHOE KONMYecTBO Mpo6 AO0/MKHO ObiTb AOCTATOYHbIM [MA OLEHKM MpoueHTa Aerpajauuv B
10-gHeBHbIN nepuod. TOYHON cxeMbl 0T6opa Npob6 He cyuiecTByeT. Ecnv aHanv3 nponsBoAnTCSA BAEHb OTOO-
pa npo6, ncxoAs 13 pesynbTaTos AAaHHOTO aHan3a, HeobXxo0AMMO OLLEHNUTL credytoLiee Bpems 0T6opa nNpobsl.
Ecnv npobbl coxpaHATes, TO 0T60p Npob NPpon3BOAUTCA exefHEBHO Wan pas B 2 AHA. CHavyana HeobxoAnMo
npoBecTn aHann3 nocnegHelt Npobbl (28 feHb) W, MyTem nocTeneHHoro 06paTtHoro oT6opa COOTBETCTBYIOLLMX
0o6pasuoB 415 aHannsa, MOXHO NOMyunTb KayeCcTBEHHOe OnucaHve KpuBol 6MONorMyeckoro pacnaga c oT-
HOCUTENbHO HEBGOMbLIMM KONNYECTBOM onpegeneHunin. KoHeuHo, ecnun B nocnegHei npobe (28 AeHb) AEMOH-
CTpMpyeTCs OTCYTCTBUE GMOPA3NOXKEHNS, AasIbHENLIEro aHanm3a npob NPoBOANTbL HE HYXHO.

6.4 [aHHble N OTYeT O NPOBEAEHNN 3IKCMEPUMEHTA

6.4.1 ObpaboTKka pe3ynbTaToB

6.4.1.1 laHHble 3KCMepuMeHTa JO/IKHbI NPUBOAUTLCA B NMpuUiaraeMoM oTyeTe.

6.4.1.2 MpoueHT gerpagauun (D,) B kKaxAablii neprof BpeMeHN oT6opa Npobbl f0/KEH ObiTh BbIYUC/EH
OoTAEeNbHO ANS KaXAoN Konbbl, cogepxallein uccregyemoe BelecTBo (T.e. Konbbl 1 1 2) ¢ UCMoNb30BaHEM
CpeAHuX 3HayYeHunii napannenbHbix n3mepeHnii POY (cm. TexHuueckme cneundumkaumm (obpasel, B npusioxe-
Humn 1)) AN Toro, 4To6bl MOXHO ObINIO OLLEHNTL OCTOBEPHOCTL aKCNepuMeHTa. MpoueHT gerpagjaLlmmn Bblumc-
naetcsa no opmyne (2)

0=1 00, 2)

Co~ G0

roe  D,— perpajauvs B MOMEHT BpeMeHu t, %;
CO— HayasibHas KoHLeHTpauus POY B MHOKyIMPOBaHHOM NUTaTeNbHO cpee, cofepxallein nccnepye-
Moe BelecTBo, Mr POY/n;

C, — cpefHas koHueHTpauns POY B MHOKY/IMPOBaHHONM NuTaTenbHOW cpefe, coAepxallein nccnegye-
MO€e BeLLeCcTBO B MOMEHT BpemMeHu t. Mmr POY/n;

CbKO) ~ HavasibHasa KoHueHTpauns POY B KOHTPO/IbHOM 3KCMEPUMEHTE C MOCEBHO KynbTypoi, mr POY/n;
Chi(t) — cpeaHsasa koHueHTpauns POY B KOHTPO/SIbHOM 3KCNEPUMEHTE B MOMEHT BpeMeHu t. mr POY/n.

Bce koHLeHTpauuy n3MepsaoTcs aKCNepuMeHTasTbHO.

6.4.1.3 Ecnu aKCnepumeHT y0B/1eTBOPAET KPUTEPUAM AOCTOBEPHOCTU, HEOBXOAUMO NPEeACTaBUTb XOf,
npouecca pas3noxeHus Ha rpadvke, UCNO/Mb3ys CpeAHne JaHHble A8 KON6, cCofepXalunx uccnegyemoe se-
wecTBo. Ha rpadmke Heobxoanmo npeacTaBuTb 10-AHEBHbIM MHTEpBas. B 3aBUCMMOCTM OT TOrO, YTO HEO6-
XOAMMO. BbIMUCAAIOT U YKa3blBalOT B OTYETE MPOLEHT y4aneHus B nnaro-hase B KOHLE 3KcnepumeHTa u/unu
B KOHLUe 10-AHEeBHOro nHTepsasna.

6.4.1.4 Ecnu AOCTYNHbI onpefeneHHble XMmMmuyeckne aHanuTnyeckme faHHble, BbIYUC/IAIT OCHOBHYIO
6uoperpagauuio (cm pasgen 5).

6.4.1.5 Korga ncnonb3yetcs abuoTnyeckunii KOHTPO/ib, BbIYMCAAIOT NPOLEHT abnoTNYeCcKo gerpagaunm
no dpopmyne

%abunoTnueckoin gerpagaupym = — --—-— x 100, 3)

1%10)

rPfiCs(of — koHueHTpauus POY B cTepu/ibHOM KOHTPOJIbHOM 0o6pasLe B AeHb 0.
Cu) — KoHueHTpauus POY B cTepu/ibHOM KOHTPO/IbHOM 06pa3ue B AeHb t.

6.4.2 lOCTOBEPHOCTb 3KCNEPUMEHTOB

KpuTepumn goctoBepHOCTU NpuBefeHsbl B pasgene 5.

6.4.3 OTyeT 0 NpOBEAEeHNN IKCNEPUMEHTA

OTueT 0 NpoBefeHNN UCNbITAHUA AOMKEH cofepKaTb UH(OpMaL Mo B COOTBETCTBUM C pasfesiom 5.
6.4.4 NMpumep npefcTaBNeHNA pe3ybTaToB 3KCNepPUMeHTa

O6pasubl NnpeAcTaBfeHns pesynbTaToB NpusefeHbl B NpuioxeHumn [,

1n



FOCT 32427—2013

7 MeTtog B. OnpegeneHuve BbigeneHnsa anokcuga yrnepoga (C02)

7.1 O6lwune cBefeHna n NpuHLMN meToda

7.1.1 Obuwue cBeAEHNS OTHOCUTE/TbHO OLLEHKM CMOCOGHOCTM K B1MOpPa3noXeHWI0 NprBeAeHbl B COOTBET-
cTBMM € 4. Heo6xo4MMO 03HAKOMUTLCA C JaHHbIM pasfesiom 40 Hadvana nposefeHus ucnbiTaHusa. MeTton B
MOXET MCMNO/b30BaTbCA ANA HeMeTyuymux uccnepyembix BewecTs. Takke A0/MKHO ObiTb U3BECTHO codepXaHune
yrnepoga B uccnegyeMom obpasie u. xenaTtesibHO, YACTOTa UM OTHOCUTENIbHOE COAEepXaHNe OCHOBHbIX KOM-
NMOHEHTOB.

7.1.2 V13mepeHHbIli 06bEM UHOKYIMPOBAHHOW MUHEPasIbHOM NUTATENIbHON cpefbl, CoAepXallunii n3BecT-
HYI0 KOHLUEeHTpauunto uccnegyemoro sewecrsa (o1 10 go 20 mr POY unu TMK/n) B KayecTBe eAUHCTBEHHOIO
HOMMWHa/IbHOTO MCTOYHMKA OpraHMYeckoro yrriepoga, nogsepraeTca aspauuy nyTem nponyckaHus yepes pac-
TBOP BO34yXa, He coepXKalLlero AVoKCUaa yrnepoaa, ¢ KOHTPOMPYEMO CKOPOCTb B TEMHOTE WM NPU pac-
CcesiHHOM CcBeTe. B TeueHue 28 gHeil akcnepuMeHTa gerpajaunsi cConpoBoOXAaeTcs onpeaesieHneM obbema
BblgeneHHoro gnokcnga yrnepoga (C02). Anokeng yrnepoga C02 ynaBimBaeTcs pacTBOPOM rmgpokcuga Ha-
TpUSA UAm 6apusa 1 ero KONNYEeCTBO U3MEPSETCA TUTPOBAHMEM OCTATOYHOrO rMApoKCMAa UAn No CoAepXaHuio
HeopraHmyeckoro yrnepoga. KonnmyecTtso yrinekucnoro rasa, noanyyeHHoro U3 uccrnefyemoro selecrsa (C yve-
TOM pe3y/nbTaToB KOHTPO/IbLHOTO 3KCNEPMMEHTAa C NOCEBHOM Ky/ibTypoii), BbipaxaeTcs B npoueHTax TCo2- Cte-
neHb 6MONOTMYECKOro pa3fioXKeHUs MOXET ObiTb Takke BblYMC/EHA NyTeM AONOMHUTENLHOro aHanmda POY.
NpoBeAEeHHOro B Havase 1 B KOHLE MHKybauun.

7.2 OnucaHune metoga

7.2.1 O6opypoBaHue

Mpu NpoBefeHUN aKCNeprMeHTa UCnonb3yeTca cTaHAapTHoe nabopaTtopHoe 060pyAoBaHue, a Takke:

a) Konbbl, 06 bEMOM 2—5 /1. OCHALLLEHbIX a3paLUnoHHO TPYHKOii, MpaKTM4eckn 4ocTUrarLLen 0CHoBaHuA
KON6bl N BbIXOAHOTO OTBEpCTMS (Tpybka He AO0/KHA MellaTb paboTe MarHWTHOW Meluasiku BO BpeEMS ee WUc-
nosib30BaHus);

b) MarHUTHble MeLlasikv, MCMOoJIb3yeMble NPK UCCef0BaHNUN NI0X0 PaCTBOPUMBIX BELLECTB;

C) NornoTuUTenbHbIe cocyabl AN ynaBnmeaHma C02;

d) ycTpoiicTBO AnA ynpaBneHns n usMepeHusi ra3oBoro noToka;

e) annapar A1 NOrMoLWeHNa YINekncaoro rasa, annapar A1 NOAroTOBK/ BO34yXa, OUWLLLEHHOTO OT yrie-
KWCNOTo rasa B MHOM C/lydae MOXeT UCNoJIb30BaTbCA CMeCh Kuciopoga v asota 6e3 C02 u3 raszosbix 6ano-
HOB. B NpaBW/bHbIX COOTHOLWeHMAX (20 % 0 2: 80 % N2);

f) ycTpolicTBO AN1A onpefeneHuns Yrnekucnioro rasa TMTPUMeTpUYeckn uan B hopme HeopraHM4yeckoro
aHanusa yrnepoja;

L) YCTPOWCTBO A/151 MEMOpPaHHON hunbTpalun (40NOTHUTENEHO);

h) aHanuzatop POY (8onosiHUTENbHO).

7.2.2 Boga

XapakTepucTukn BOAbl, KOTOopas [O/IKHA UCMONb30BaTbCA B 3KCNEPUMEHTE, NpUBEAEHBI B pasgene 4.

7.2.3 OCHOBHble pacTBOpbl A4NS NUTaTe/IbHON cpefbl

Heo6xoAMMO NOAroTOBUTL OCHOBHbIE PACTBOPbI, KaK OMMCAHO B NyHKTe 6.2.3.

7.2.4 MoAroToBKa NnuUTaTenbHoOl cpefbl

Heob6xo04MMO NOAroTOBUTL NUTATE/LHYIO CPeay, Kak onucaHo B NyHKTe 6.2.4.

7.2.5 MNpurotoBaieHne pacTsopa TECTUPYEMbIX BELWECTB

HeobxoarMo NOArOTOBUTL pacTBOP TECTUPYEMbIX BELLeCTB, Kak onucaHo B NyHkTe 6.2.5. nsA naoxo
pacTBOPMMbIX BELLECTB CM. Npuioxexue b.

7.2.6 N"HokynAaTt

7.2.6.1 VIHOKynAT MOXeT 6bITb NOMYYEH M3 pasfINyHbIX NCTOYHUKOB; aKTUBHbIA W/; CTOYHbIE BOAbI; MO-
BEPXHOCTHbIE BOfbI, MOYBbI, UN X CMECh.

7.2.6.2 VIHOKYNAT 13 aKTUBHOTO una

Heo6xo04MM0 NOArOoTOBUTL UHOKY/ISIT U3 aKTUBHOTO W/la. Kak ONMcaHo B MyHKTe 6.2.7.

7.2.6.3 [ipyrne UCTOYHUKU MHOKyNATa

Takke NHOKYNAT MOXET ObITb NMOMYYEH U3 BTOPUYHbIX OTCTOMHUKOB OYUCTHBLIX COOPYXEHWUA nnn nabo-
paTopHOIi ycTaHOBKM, NepepabaTtbiBatoLLeil ObITOBbIE CTOYHbIE BOAbI, UK N3 NMOBEPXHOCTHBLIX BOAOEMOB. 15
60/1ee NoApPOGHbLIX CBEAEHUIA CM. 6.2.8.
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7.2.7 NpegsaputenbHas o6paboTka nHokynaTa

Heo6x041M0 NOArOTOBUTL MHOKYNAT M3 aKTUBHOTO MNa. Kak onucaHo B NyHkTe 6.2.9

7.2.8 MoparotoBka Kono6

7.2.8.1 MpuBegem npumMep:

3HayeHus (06beM ¥ Bec) npeAcTaBfeHbl 4719 NATU NINTPOBLIX KON6, cogepxalnx 3 1 cycneHsmn. Ecnm
MCNO/b3YIOTCA MeHbLUME 06beMbl, HE06X0ANMO COOTBETCTBEHHO M3MEHATb 06bEMBI, yuNTbIBasA, YTO 06paso-
BaBLUWIACA YINEKNCAbIN ra3 Ao/KeH ObiTb M3MepeH ToYHO. B kaxayto 5-nutposyto konby fobaensiot 2 400 mn
nuTaTensHoi cpeppbl. 3aTem B k016y A06aBNAT COOTBETCTBYIOLWMIA 06BEM NOATOTOB/IEHHONO akTUBHOMO Mna
Tak. YTOObI KOHLEHTPaLMA B3BELLEHHbIX TBEPAbIX YACTUL, B OKOHYATE/TbHOM pacTBOPe WHOKY/IMPOBAHHOM cMe-
cu (3 n) He npeBbiwana 30 mr/n. B nHOM cnyyae cHavana pa3baB/isoT rOTOBbIA aKTUBHbIA UM A0 NOMyYeHus
cycneH3un KoHueHTpauueli ot 500 go 1000 mr/n B nuTaTencHol cpefe npexae, YeM A06aBUTb asIMKBOTY
cycneHsun B 5-nUTpoBYo0 KONGY ANA AOCTMXEHUS KOHUeHTpauuu 30 Mr/n. 3To rapaHTupyeT 60bLuy0 TOY-
HOCTb (Takxe, MOryT UCNOMb30BaTbCA W APYrMe UCTOUYHWUKM MOCEBHON KynbTypbl, cM. 6.2.8). 3atem npoBogAT
aspaumio faHHbIX MHOKY/IMPOBAaHHbIX CMECE B TEUYEHME HOUM BO3AYXOM, He codepxalimm CO02. 4ns 04MCTKM
CUCTEMbI OT YINEKNCOro rasa.

7.2.8.2 B py6nupytowme konbbl 406aBNSAIOT 0TAeNbHO nccnegyemoe 1 peddepeHTHoe BeLlecTsa B Buae
N3BECTHbIX 06bEMOB OCHOBHbIX PACTBOPOB Tak. YT0ObI 06ecneymBanucb KoHUeHTpauumn ot 10 go 20 mr POY
nnu TMK/n ¢ yueTom fgobaBneHns TeCTUPYeMbIX BELLECTB; HEKOTOpble KO1Gbl OCTaBNAAT 6e3 fobaBneHus
TeCTVPYIOLLMX BELLECTB A5 NPoBeAeHNS KOHTPO/IbHOIO 3KCneprMeHTa C MOCEBHO KyNbTypoii. MnoxopacTso-
pvMble BellecTBa 406aBAlT HeNoCPeACTBEHHO B KONGLI N0 BECy Un No 06beMy UK PYKOBOACTBYIOTCA Npu-
noxexnem b. 0BOAAT 06bEMbI CyCNeH3nil BO Bcex konbax Ao 3 1 nytem fob6aBnieHns nutaTenbHon cpespl,
paHee o6paboTaHHOl BO3A4yxoM 6e3 cogepxaHusi C02.

7.2.8.3 MNpn Heob6Xx0ANMOCTN UCNO/b3YIOT OfHY KONMBY ANA UCCNefoBaHNA BO3MOXHbLIX MHIMOMPYIOLLNX
3hheKTOB Ucceayemoro BeLLecTsa, 06aBnB nccregyemoe 1 peepeHTHOe BeLLeCcTBa B TEX XXe KOHLeHTpa-
LMAX. B KOTOPbIX OHU NPUCYTCTBYIOT B OCTasIbHbIX KONb6ax.

7.2.8.4 Takke, npn Heob6xoAMMOCTU, ONPeAensioT, NoABepraeTcsa v uccnefyemoe BelecTBO pasfioxe-
HVIO B @BMOTUYECKMX YC/IOBUSIX C UCMNOJ/Ib30BAHWEM CTEPUIN30BAHHOIO HEMHOKY/IMPOBAHHOIO pacTeopa Xu-
MUYeckoro BelyecTa. CTepunansaunio MoOXHO NpoBecTU, A06aBMB TOKCMYHOE BELLECTBO B COOTBETCTBYHOLLEl
KOHLeHTpauuu.

7.2.8.5 Ecnu ncnonb3yeTcsa pacTBop rmapokcuga 6apus, coegnHAT TpU NOrNoTUTENs, cogepxatine
100 mn 0.0125 M pacTBopa ruapokcmga 6apusi Kaxablii, nocnefoBaTeNlbHO C KaXAoin 5-1MTPOBOI KOMGOIA.
[aHHbIii pacTBOp He A0/KEH COAEPXaTb OCAXAEHHbIX CYy/b(ATOB MM KapOOHATOB, UX KOHLEHTPaLMA 40XK-
Ha 6biTb M3MepeHa HenocpefCcTBEHHO nepej ucnosb3oBaHueM. Ecnu ncnonb3yeTtcs rugpokeng Hatpus, To
Heo6Xx0AVMMO COefMHUTb ABa MOr0TUTE bHbBIX COCYAa, BTOPOW MCMOMb3yeTCs B KaYeCTBe KOHTPO/IbHOIO AN
NOATBEPXAEHNSA TOrO, UTO BECb YI/IEKMC/bINA ra3 6bla1 NOroLWeH NepBbIM. MornoTUTeNbHbIE COCYAbl, OCHALLEH-
Hble NPOG6KOW, NOAXOANAT A9 NPOBeAeHNs akcnepuMeHTa. Jo6asnsoT 200 mn 0,05 M pacTBopa rugpokcuga
HaTpua B KaxLuyto kosby. 3TOro focTaTouHo Ans Toro, YTobbl obecneunTb NOMOLEHNE BCEro AnoKeuaa yrne-
poja. BblAeNsoLerocs npu noaHOM pasnoXeHun nccnepyemoro selectsa. MOCKOMbKY faXe CBEXenpuro-
TOBJ/IEHHBIV pacTBOp rMapokcuga HaTpusa byaeT cogepxartb criefoBble KonmyecTBa kapboHaToB, HEO6X0AMMO
Jenatb NonpasKy Ha HUX B KOHTPO/IbHOM 3KCMEPUMEHTE.

7.2.8.6 lononHWTENbHO MOTYT ObITb OTO6pPaHbl Npobbl AnA aHanusa POY (cMm. npunoxeHue B) w/vnmn
onpefeneHHOro XMM14eckoro aHanmsa.

7.2.9 KonnyecTtBo kon6

B obLiem cnyyae, MCNOMb3YOTCA creaytoLune Konobbl:

- Kon6bl 11 2. cogepxalyme uccregyemoe BewwecTBO 1 NOCEBHYIO Ky/NbTypy (TECTOBas CyCcrneHs3uns);

- kon6bl 3 1 4. coaepxaline TONbKO UHOKYAHT (HyNeBoli KOHTPO/b):

- konb6a 5. cogepxatas pedepeHTHOe BELLECTBO W MOCEBHYIO Ky/bTypy (KOHTPO/Ib 3KCNepUMeHTa  b-
HbIX Npoueayp); . NPeAnoYTUTENbHO.

a Takke

- konba 6. cogepxalias nccrefyemMoe BeLWecTBO Y CTEPUNU3YIOLWNIA areHT (abnoTUYECKNin CTEPUNBHBIN
KOHTPO/b);

- konba 7. cogepxalias uccrefyemoe BeLLeCTBO, MOCEBHYI KynbTypy W CTEPUNU3YIOLWNIA areHT
(koHTpONb agcopbunm):

- konba 8, copgepxalias uccnegyemoe BeLECTBO, pedhepeHTHOe BEeLecTBO W MOCEBHYIO Ky/nbTypy
(KOHTPOJIb TOKCUYHOCTH).

13
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7.3 Tlpoueaypa akcnepumeHTa

HaunHaloT akcnepvMeHT, nponyckas Bo3gyx, He codepxalymini C02. yepes CycrneH3unio Co CKOPOCTbIo OT
30 go 100 mA/MuH.

7.3.1 Onpepenenne C02

7.3.1.1 O6s3aTesibHO peructpupoBaTb BblgeneHve C02 B uccnenyemMbiX CyCneH3nAX U KOHTPOSIbHbIX
aKcrneprMeHTax ¢ NOCEBHO Ky/IbTYpOii napaniienibHo W. XenateslbHo, NPOBOAUTb NapasinesibHble N3MepeHus
1 01 NPOYMX 3KCNepPMMeEHTasIbHbIX COCY/10B.

7.3.1.2 B TeueHne nepsbix 10 gHell pekomeHayeTcs, 4Tobbl aHanm3 C02 NpoBOAMICA KaXAblA 2 uim
3 AeHb, a 3atem, Mo KpaliHel mepe, Kaxablii 5 aeHb [0 28 AHA Tak. 4ToObl MOT ObITb BbISiB/IEH 10-AHEBHbIN
WHTepBas. B Te gHKU. korga npoBogATca nameperus C02, pasbeAnHAIT 6amkanwnii K akcnepuMeHTanbHol
Konbe nornotuTenb ruapokcuga 6apusa n TUTpYOT pacTeop rugpokcmga 0,05 M pactsopom HCI ¢ ucnonb3o-
BaHMeM cheHondTasiemHa B kavecTBe uHaukatopa. OcTaslimecs abcopbepbl nepemMeLlalT Ha OAHO MecTo
6nnke K ucnbiTateslbHOMY COCyAy M MOMeLLaroT HOBbIl abcopbep, cogepxatmin 100 mn ceexero 0.0125 M
pacTeopa rugpokcuga 6apus, B koHue psga. MNpy HeobxoaumocTn, TUTpOBaHMe NPOBOAAT, HaNpuMmep, Korga
HabnofaeTcs CylecTBEHHOe OCaxeHve B NepBoii IOBYLUKE W Npexze, YeM OHO NOSIBUTCSA BO BTOPOW, WAW.
no MeHblUeli Mepe, exeHefeNlbHO. B anbTepHaTVBHOM BapuaHTe, € UCNO/Ib30BaHMEM B KayecTBe abcopbeHTa
rmapokcuga Hatpusi (NaOH). npoby pacTtBopa rugpokcuga Hatpusi 3abupatoT us abcopbepa, 6amxaiiiero K
3KCMeprMeHTabHOl konbe ¢ nomoLlbio Wwnpuua. HeobxoanMblii 06beM Npobbl ByaeT 3aBUCETb OT UCMOSb-
3yemMOoro metofa aHanusa yrnepoga, Ho npoba He fO/MKHA 3HAUMTENIbHO U3MEHATL 06beMa abcopOLMOHHOIO
pacTBopa B TeueHue akcnepumeHTa. Beegute obpasel, B YacTb HEOpPraHM4Yeckoro yrnepofa B YriepogHoM
aHanusartope 4719 NPSAMOro aHasm3a BbleNSeMOoro yrnekMcoro rasa. AHanns coAepXnMoro BTOPOi NI0BYLLKN
Heo6x0AMMO MPOBOANTL TO/ILKO MO OKOHYAHUWN IKCNEPUMEHTA A1 KOPPEKTUPOBKM C YYETOM BO3MOXHOIO Bbl-
Hoca Aunokcuaa yrnepoga.

7.3.1.3 Ha 28 fieHb uccnegoBaHusa 0T6MpatoT NPon3BosibHblIe NPO6LI ANA aHanusa POY n/vnu cneundum-
4eCcKoro XMMmM4yeckoro aHanusa. flo6asnstoT 1 Ma KOHLEHTPMPOBAHHON CONAHONM KUCMOThI B KXY aKcnepu-
MeHTaslbHY0 KONby 1 MPOBOAAT aapauuio COAEPXUMOro B TeYEHe HOUN AN yaaneHus guokcuaa yrnepoaa,
NPUCYTCTBYIOLLEr0 B MUCCNedyeMblX cycrneH3uax. Ha 29 aeHb akcnepuMeHTa NpoBOAAT Noc/nefHWii aHanus
BbIE/IEHHOTrO Yr/1IEKNCIOrOo rasa.

7.4 [aHHble N OTYET 0 NPOBELEHUN IKCNEPUMEHTa

7.4.1 ObpaboTka pe3ynbTaToB

7.4.1.1 [laHHble 3KCNepuMeHTa AO/XHbI ObITb MPUBEAEHbI B NpuiaraeMoM oTyeTe.

7.4.1.2 KonunuecTso BbifgesieHHoro CO02 BblYMCAAETCA MO KOMYEeCTBY rMApoKCcuaa, OCTaBLLEroca B 3KC-
nepumeHTanbHoOW Konbe. Koraa B kayecTBe abcopbeHTa ncnonbayetcs 0.0125 M pacteop Ba(OH)2, ero octas-
Leecs KOM4yecTBO oueHuBaeTcs TutpoBaHmeMm 0.05 M pactBopom HCI (gna tutpoBaHua 100 mn BafOH”
Heo6xoammo 50 mn HCI).

7.4.1.3 Mockonbky 1 mmonb C02 obpasyeTcs Ha kaxablii 1 mmonb Ba(OH)2, npopearvpoBaBLiero go
BaC12. n 2 mmonb HCI. Heo6xoamMMoro Ans TUTpoBaHusa octasllerocs Ba(OH)2. u. yunTbiBas, 4To Monekynsp-
Has macca C 02 cocTtaBnseT 44 r. KoNn4ecTBo BblgesieHHoro C02, (Mr) BbluncnseTcsa no opmyne

0.05x (50 MAHCL.TVTP) X 44

=11x(50 A *\y @)
2

Takum 06pa3om, B faHHOM criyyae, KoadhduuneHT npeobpasoBaHma o6bema HC!, Heobxoaumoro ans
TUTPOBaHWsA, K Macce BblgeneHHoro C02 (mr) coctanseT 1.1. BeluncnsawT konmyectso C02, nonyyeHHOro
TO/IbKO U3 UHOKYNSATA U UHOKYNATa C uccnefyembiM BELLECTBOM, MCNO/b3Ys COOTBETCTBYIOLME BENNUYNHDI, MO-
NlyYeHHble Npu TUTPOBaHUW; pasHMLAa JaHHbIX NokasaTenei npeactaBnseTt coboi konnyectso C02. nonyyeH-
HOro TOJ/IbKO U3 OfHOIO TOJILKO UCCNedyemMoro BelecTsa. Hanpumep, ecim Ha TUTpoBaHue B 3KCNepuMeHTe
TOJIbKO C MHOKY/IATOM 3aTpadveHo 48 mn HCI. a B akcnepyMeHTe C MHOKY/IATOM 1 UcC/ielyeMbIM BeL,ecTBOM —
45 M. To;

Konunyectso C02 ot uHokynsata = 1.1 * (50 - 48) - 2.2 mr:

konmyectso C 02 OT MHOKYNATa 1 akcneprMeHTanbHoro Bewectsa = 1,1 * (50 - 45) = 5.5 wr;

n. Takum o6pasom, konuyectso C02, NOAYYEHHOrO OT UCC/eAyeMOro BelecTsa, coctaBnseT 3.3 M.
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7.4.1.4 TlpoueHT 6uogerpagauun seluncnsetca no oopmynam (5). (6).

% perpagaums = Mr o x 100 (5)
Thoc2* mr Wccnen.eel-Ba.

nnn

MrC02 eof'en

00, 0)

% Aerpajauns - "eT/IK- foBLIT*)K* 3,67 x4

rae 3.67 — koadpcpmumeHT npeobpasoBanus (44/12) ons yrnepoga K yrnekmciomy rasy. lNMpoueHT 6uogerpaga-
LMKn paccunTbiBalOT nocne Ntoboro BpEMEHHOro MHTepBasia NyTeM C/I0XKEHWUS Be/IMUYMH NPOoLeHTa
TCo2. BbIYMUCIEHHbIX ANA KaXAO0ro U3 AHeld, 0 HEO6X0AMMOro MOMEHTA, B KOTOPbIe NMPOM3BOAU-
10Cb U3MepeHue.

7.4.15 B cnyuae, ecnun B KayecTBe abcopbeHTa MCNOMb3yeTcA pacTBOp rMAPOKCMAA HATPUs, BblUWC-
NAT KONMYecTBO BblaeneHHoro C0O2 nocne kaxoro BpeMeHHOro MHTepBasia Ha OCHOBaHWUN KOHLeHTpaLmm
HeopraHnyeckoro yriepoga 1 o6bema 1crnosb30BaHHOro abcopbeHTa.

MpoueHT 6uopasnaraeMocTu BblYUCAAT No dpopmyne (7).

M3wucen oow-00 M ruoniop Bely BO

%om 77)COj - X 100. )
TrK, K. OBLLEOO

7.4.1.6 Mpouecc gerpagauny Heobxoaumo npegctaBuTb Ha rpaduke n 0603HaUNTb 10-AHEBHbIA WH-
Tepsasl. Kpome TOro, He06X04MMO BbIYUCUTL U NPEACTaBUTL B 3aK/TH0UYMTENILHOM OTYETE MPOLEHT yaasieHus
B nnaTo-hase, B KOHLUE aKCnepumeHTa u/uam, npu Heo6XoaUMOCTH, MO OKOHYaHun 10-AHEBHOro MHTepBana.

7.4.1.7 Npy HeobxoaAMMOCTY Bbluncnute yganeHue POY. UCNONb3ys COOTHOLLEHME (2).

7.4.1.8 Korga npoBoAnTCA abUOTUYECKNI KOHTPOIbHbIV 3KCNEPUMEHT, NPOLEHT abuoTuyeckoli fgerpaja-
LK1 BbIYUCAAIOT Nno popmyne (8).

CO02npowu3. B cmepun. konbe Ha 28 aeHb, Mr

% abuoTunyeckan gerpagaums - x 100. 8
Aerpagadl| 77002 wr (C)]

7.4.2 [0OCTOBEPHOCTb 3KCMEPUMEHTOB

7.4.2.1 CopepxaHne HeopraHM4eckoro yrinepoja B CycreH3un TeCTMpPyeMOoro BellecTsa B nuTaTesibHO
cpefe B Havasne aKCnepuMeHTa [O/KHO COCTaBATbL MeHee 5 % QY. 1 nofHbIi 06bem BblgeneHHoro C02 B
KOHTPO/IbHOM 3KCMEepVIMeHTe C NOCEBHOW Ky/ibTypoi B 0O6bIYHOM C/lyyae He AO0/DKeH npesblwatb 40 mr/n nu-
TaTenbHoO cpedbl. Ecnv nonyyeHHble BennunHbl npeBocxoasaT 70 mr C02/n. AaHHble U TeXHUKa nNpoBeAeHns
3KCneprvMeHTa f0/MKHbI OblTb NEPECMOTPEHbI.

7.4.2.2 Tpoune KpuTepun JOCTOBEPHOCTU 3KCMEpUMeHTa, NpuBefeHHbie B pasaene 7.4.3. Takke mMoryT
MCNob30BaThCA.

7.4.3 OT4yeT 0 NPOBEAEHUN UCMbITAHUA

OTYeT 0 NpoBeAEHNN IKCNEepUMEHTa A0/HKEH BKIOYaTh MHhopmauuio cornacHo pasgeny 5. O6pasupbl
npefAcTaB/ieHnsa pe3y/ibTaTtoB NpuUBeAeEHbI B NPUIoXeHun E.
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8 Metog C. MogudunumpoBaHHbIi TecT MITI (1)

8.1 O6LwWuMe cBeAeHMA U NPpUHLUN MeToaa

8.1.1 O6wWune cBeaeHNss OTHOCUTENIbHO OLEHKM CMOCOBHOCTU K 6MOpa3NoXeHNO NpuBedeHbl B pasge-
ne 8.4. Heo6x04MMO 03HAKOMUTbLCA C JaHHbIM pa3fesniomM A0 Havana NnpoBefeHus ucnbiTaHus. Mpu ncnonb3o-
BaHUM MeToga C AO/MKHbI 6bITb U3BECTHBI XUMMUYECKasa hopmysia ncciefyemMoro BellecTa, ero Yucrora win
OTHOCUTE/IbHbIE MPONOPLMM OCHOBHbIX KOMMOHEHTOB, HeobxoAnMble ANs BbluncaeHusa TMK. WccneposaHue
HepacTBOPUMBIX U NIETYYUX BELLECTB MOXET GbITb MPOBEAEHO MPU YC/I0BUM NPOBELEHNS NpeaBapuTensHol
noAroToBkM. HepacTBopuMble BELLECTBA LO/IKHbI OblTh AMCMNEPrMPOBaHbI, HanNpMmep, ¢ UCNob30BaHeM Ma-
Tepuana o4eHb MesIKoro momMosia WM ynbTpasByka, HO HE pacTBOpUTENen Wan amynbratopoB. Ana netyumx
BelecTB 06bem cBOGOAHOIO NPOCTPaHCTBa A/1A rasa B aBTOMaTM4YeCckoOM pecrnupoMeTpe A0/KEeH ObiTb CBe-
O€eH K MUHUMYMY.

8.1.2 lNoTpebneHve kucnopoga B pacTBOPe WAN CYCMNEH3UU TeCTUPYeMOro BellecTBa B muTaTesibHOW
cpefie, UHOKY/IMPOBAHHOI cneuunasibHO BblpalleHHbIMY, HeafanTUPOBaHHbLIMKW MUKPOOPraHu3Mamu, u3meps-
eTcsl aBTOMaTUYEeCKN B TeYeHne 28 AHel 3aTEMHEHHbIM U30/IMPOBaHHLIM PecnMpoMeTpoM Npu Temneparype
(25 + 1)°C. BbigeneHHbliA yrnekncnbliii ras noriowaeTcs HaTpOHHOW M3BecTbio. bruopasnaraemocTb Bbipaxa-
eTcsa Kak noTpebsieHne kucnopoga B NpoueHTax (C y4eToM flaHHbIX KOHTPOSIbHOIO 3KCNEPUMEHTA C NMOCEBHOWA
KyNbTypOi1) OT TeopeTnyeckoro notpebnenus kucrnopoga (TrK). OcHoBHasi 6uopasnaraemocTb B MpoLeHTax
TakKKe BblMCNSETCA U3 AOMONHUTE/IbHOTO Cneuudmrnyeckoro XMMMYeckoro aHaamnsa, KoTopblii NpoBOAUTCS B
Hayase 1 B KOHUE nepuofa MHKyGauuu, 1. Npu He06X0AMMOCTM, OKOHYaTeNbHas 6uopasnaraemMocTb nyTem
aHanusa POY.

8.2 OnucaHne metoga

8.2.1 O6opypoBaHune

8.2.1.1 lNpwn npoBeAeHUN IKCNEPUMEHTa MCMOMb3yeTca creAylollee cTaHfapTHoe nabopaTtopHoe 060-
pyfoBaHve:

a) aBToMaTUYeCcKnin anekTponmTuyeckuii npuéop ans nsmeperunsa BMK nan pecnvpometp, 06bI4HO 060-
pyAoBaHHbIli 6 kon6amu (300 M Kaxaast), U OCHaLLEeHHbIN Yallkamu ansa abcopbeHTa C02;

b) nabopatopHas kOMHaTa C NOCTOSAHHOWN TemMnepaTypoli u/unn BogsHoli 6aHeli, cnoco6HOl noaaepXu-
BaTb Temnepatypy (25 + 1) °C nnu TouHee;

C) ycTaHoBKa AN5 MeMOpaHHOI hunbTpaummn (4ONOHUTENBHO);

d) aHanusatop yrnepoga (40N0/THUTENBHO).

8.2.1.2 Boga

XapakTepucTukn Bogbl, KOTOpas A0/HKHA UCMONb30BaTbLCA B 9KCNEPUMEHTE, NpuBefeHbl B pasgene 7.4.

8.2.1.3 OCHOBHble pacTBOpbI AN MUHEpPasibHOM cpeabl

MogroToBbTe CrieAytoLLe OCHOBHbIE PacTBOPbI, PEaKTUBbI, Yaa:

a) kanusa gurmgpoopTtodoctar. KH2P04 850 r
onkanuarngpocdpoccpat. K2HP04 21,75t
aouHatpuarngpoopTodocdat. gogekarngpat. Na2HP04-12H20 44.60r
xnopug ammorus. NH4CI 1.70r

PactBopsloT B BoAe M A0BOAAT A0 1uTpa. pH pacTsopa A0/IKEH COCTaBNATL 7.2.

b) marHus cynbdar, rentarngpar, MgS04 7H20 2250r
PacTteopstoT B BoAe v fosBoAat Ao 1auTpa.

C) kanbuwusa xnopug, 6essoaHblid. CaCl2 27,50r
PacTteopstoT B Boge n fosoaAat Ao 1autpa.

d) xnopug xenesa (Ill), rekcarngpar, FeCl3 6H20 0.25r

PactBopsaloT B BoAe M A0BOAAT A0 1uTpa. pH pacTBopa 40/IKEH COCTaBNATb 7,2.

8.2.1.4 lMoparoToBka MUHEPasIbHOM cpeapl

OT6epute no 3 mn kaxporo pacrteopa (a), (b), (c) u (d) n foBegnTe pacTBopbl 40 1 uTpa.

8.2.1.5 OCHOBHble pacTBOpbl UCCIeAyEMbIX BELLECTB

Ecnu pactBopumocTb BellecTsa npesbiwaeT 1 1/, pactsopsAoT oT 1 40 10 r. no He06X0ANMOCTU, Uccne-
[yemoro n pepepeHTHOro BelLecTs B BOAE M JOBOAAT pacTsop A0 1 antpa. B MHOM criyyae rotoBaT pacTsBopbl
B NuTaTesIbHON cpefie nnun Ao6aBNAT ucciesyemMoe BelecTBO HENOCPeACTBEHHO K nuTaTe/lbHOW cpee. Ans
NMoAroTOBKMN M10X0 PacTBOPUMbIX BeLecTs cM. 8.2.1.6.
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8.2.1.6 lMNpepBapuTesibHaa NOAroTOBKa MHOKyATa

OT6upaloT cBexuve npobbl He MeHee yeM OT 10 MCTOYHUKOB MOCEBHON KyNbTypbl, NPENMYLLECTBEHHO,
n3 obnacteii, rge ncnonb3yetca 1 copacbiBaeTCA B OKPYXatollyto cpefy 60/blioe KOIMYEeCTBO XUMUYECKNX
BewecTs. OT6MpaloT no 11 06pasL,0B aKTUBHOTO Ula. MOBEPXHOCTHbIX NOYB, BOAbLI U3 OUNCTHbIX COOPYXEHUIA,
pek. 03ep, MOpe 1 TWwaTenbHO UX NepemMeLlVBatoT.

Mocne oTcTaMBaHMA W yAaneHUs B3BELUEHHbIX YacTul, AOBOAAT 3HaveHne pH cynepHataHTa Ao
7 + 1 pacTBOpPOM ruapokcuaa Hatpus nnu ocopHol KMCNOTbl. [1s 3ano/IHEHUST EMKOCTU ANS aKTUBHOIO
una ncnosnb3ylT HeobxoAnMbIi 06beM OT(UNILTPOBAHHOTO CynepHaTaHTa 1 NPoBOAAT €ro aspauuio B Teye-
Hue 23.5 4. Cnycta 30 MUHYT Mnocrne 3aBepLleHus aspauun yaanswoT npumepHo 1/3 obbema cynepHaTaHTa
1 [o6aBNsAT paBHbIi 06bem pactBopa (pH 7). cogepxallero no 0.1 % rnoko3bl, NenToHa 1 optodocchaTa
Kanusa K ocTasLLeMycs OTCTOSSHHOMY MaTepuany u BO306HOBAKT aspauuio. 3Ty npoueaypy nosTopsioT 1 pas
B CYTKM.

Mcnonb3oBaHne eMKOCTM A1 aKTUBHOTO 1ia A0/HKHO NPOBOANTLCSA COMMIACHO NPUHLMNAM Hagnexallei
NabopaTopHO NPaKTUKU: CTOYHbIe BOAbl He [O/MKHbI COAEPXaTb 3arpsA3HEHWIA:

Temnepartypa Ao/hkKHa nogaepxmBaTbcs Ha ypoBHe (25 +2)b °CupH - (7 £ 1):

WA JO/MKEH XOPOLLIO ocaxaaTbCes;

aspauus Jo/mkHa 6bITb JOCTATOYHON AN NOAAEPXKAaHUS a3POO6HbIX YCIOBUIA CMecH Ha MPOTSHXEeHUN BCe-
ro BpEMEeHMU.

B aKTUBHOM wuie A0/XHbl NPUCYTCTBOBATb HpOCTeVIUJVIe OpraHuU3mbl, N aKTUBHOCTb M1a AO0J/DKHa Npo-
BEPSATLCA NO OTHOLWEHUIO K pedhepeHTHOMY BeLLeCcTBY Kak MUHUMYM kaxkable 3 Mecsua. AKTUBHbIA UN Heslb-
35 UCNOMb30BaTh B KauecTBe MHOKY/NAHTa MO KpaiHeih mepe, Ao ucteueHusa 1 mecaua nocne otéopa v He
6onee yem nocne 4 mecsaues. Mocne aToro, NPon3BoAAT OT6OP 06pPa3L0B PaBHLIMUN YACTAMMU, KaK MUHUMYM
13 10 mecT oguH pas kaxasle 3 mecsaua. Utobbl nogaepxarb O4MHAKOBYIO aKTUBHOCTb CBEXEro U CTaporo
una. cMewnBaloT OT(OUIbTPOBAHHbIV CynepHaTaHT NCMNOJ/Ib3yeMOro akTUBHOIO uia ¢ paBHbIM 06BEeMOM OT-
(hUNbTPOBAHHOIO cynepHaTaHTa HegaBHO cobpaHHol cmecn 10 o6pa3uoB 1 06pabaTbiBAT NOSYYEHHbIA
pacTBOp Kak onucaHo Bbile. Mcnonb3oBaTb KynbTypy Kak WHOKY/IIOM MOXHO 4epe3 18—24 vyaca nocne
NOAKOPMKM.

8.2.1.7 NMoprotoska konob

[OTOBAT cneaytoLme WecTb Kono:

- konb6a 1. cogepxalias pacTBop ucciefyemoro BelecTsa B BoAe C KOHUeHTpaumei 100 mr/n;

- KonGbl 2. 3 1 4. cogepxaline pacTBop UCCNEAYEMOro BELLECTBA B NUTATENIbHON Cpefe C KOHLEeHTpa-
uueii 100 mr/n;

- konb6a 5. cofepxalyan pacTBop peepeHTHOro BelecTsa (Hanpumep, aHWIMHa) B nuTaTesibHoM cpe-
[e ¢ KoHueHTpauwueli 100 mr/n;

- konb6a 6. cogepxallas pacTBop YMCTON NUTaTeNbHON cpeabl.

Mnoxo pacTBOpuMble BellecTBa [06aBASAOT HENOCPEACTBEHHO B KOOI MO BECY AW N0 06beMy uau
PYKOBOZACTBYHOTCA MpUNoXeHneMm b. yunTbiBasi, YTO MCMOMb30BaHUE PaCcTBOPUTENER WU 3IMY/braTOpPOB He-
gonyctumo. Abcop6eHT C02 fo6aBnsAoT B cneyuasnbHbIX Yallkax B aKCnepMMeHTasibHble cocyabl. JoBoasT,
ecnn aTo Heobxoammo. pH pacTBopoB B Konbax 2. 3 14 [0 7 [0 BHECEHUA UHOKYNATA.

8.3 T[lpouegypa akcnepumeHTa

8.3.1 BHOCAT He60NbLIOK 06bEM MOCEBHON Ky/bTypbl B KONGbI 2, 3 1 4 (TecToBble pacTBopsbl), 5 (KOH-
TPO/Ib @KTUBHOCTU) 1 6 (XO/IOCTOM KOHTPO/Ib) ANS MOSTyYEHUS KOHLEeHTpaLmmn no cyxomy octaTtky 30 mr/n. ViHo-
KynaT He fobaBnseTcsa B KoNb6y 1. KoTopas ucnonb3yeTtcs Ans abuoTuyeckoro koHTpons. CobupatoT obopy-
[lOBaHWe. NPOBEPSAIOT YCTAHOBKY HA FTePMETUYHOCTb, HAUYMHAKOT NepemMeLlnBaHe 1 U3MepPEHNE NoTpebeHns
Kucrnopoga B TemMHoTe. [TpoBepsAT TemnepaTypy, MeLlasnky U KyJJOHOMEeTPUYecKknii permctpatop notpebneHuns
Kucnopoga u exefHeBHO PUKCUPYIOT NtobOble N3MEHEHUS LBeTa cofepxunmoro cocyfos. OueHuBatoT notpe-
6neHne Kucnopoaa HenocpeAcTBEHHO AN 6 K016 COOTBETCTBYHOLWUM METOLOM, Hanpumep, LeCcTUNO3nLMOH-
HbIM peKopAepoM, KOTOPbIA 3anucbiBaeT KpuByto BIK.

8.3.2 o okoHYaHuMM nepuofa WHKy6auumn, 06bIYHO Ha 28 AeHb, U3MepsAlT pH coaepXMMOoro Koné u
onpeaensitoT KOHLEHTPALMK OCTaTOYHOrO MCCMefyeMOro BellecTBa U /lo6biX MPOMEXYTOUYHbIX COEAVHEHNI
W. B CNiyyae nccnefoBaHnsa pacTBOPMMbIX B BOoAe BELLECTB, KOHUeHTpauuio POY (npunoxeHve B). B cnyvae
ncecnefoBaHnsa NeTyunx BelecTs Heobxoammo cobngaTs cneyunasnbHble Mepbl. Ecnn nponcxoant HUTpudu-
Kauusi. N0 BO3MOXHOCTM ONpeAensatoTCs KOHLEeHTpauuy HUTPaToB 1 HATPUTOB.
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8.4 [laHHble M OTYET O NPOBEefEeHNN 3KCNepuMeHTa

8.4.1 ObpaboTKka pe3y/bTaToB

8.4.1.1 [aHHble akcnepuMeHTa A0/DKHbI ObITb NPVBEAEHbI B MpuiaraeMoM oT4YeTe 0 NPOBEAEHNU UCTbI-
TaHua (TexXHMYeckux cneumgukaLmsx).

8.4.1.2 MNoTpebneHne kucnopoga (Mr) 4eNAT HA Maccy MCNosib3yemMoro nccnegyemoro Bellectsa (Mr)
nocne onpefeneHHoro nepuoja BpeMeHu ¢ y4eToM 3HauYeHNs NoTpebsieHns KUCaopoga, NolyYEHHOTo B KOH-
TPO/IbHOM 3KCMEPUMEHTE C MOCEBHON KyNbTypoi, ANA TOrO Xe nepvoga BpeMeHu. 3TO NO3BOUT OLEHUTb
BIMK. BblpaxeHHOe B Mr K1C/IOpOAa Ha Mr ucciefyemoro BeliecTsa no cnegytoeii oopmyne:

Bnke °2> MO0  °2- mrTicnxyroxo. ~q2.wur/ 9)
Wccen. BeLwy-Bo. Mr Wcen. Bew-8o. Mr

3HaueHve 6uopasnaraemocTu B % nosyyatoT u3 cooTHoweHus (10).

BMK (02 fitsiccn. BeLy-Bo. Mr)
1

% 6uopaznaraemocTb 3 % TMNK = x 100. (20)

TNK (OZL. mr /Mcen. B&LWw-BO. Mr)

8.4.1.3 Ana cmecein TMK BbluMCNSETCA HA OCHOBAHMMW 3/1IEMEHTHOIO aHasM3a, Kak A1 OfHOro Belle-
ctBa. Vicnonb3yiite cooTBeTcTBYlOWee 3HaveHne TMK (TMKKHA unm TMKMOS) B 3aBUCMMOCTU OT TOrO, AB/ISA-
eTcs M HUTpUbuKaLma NoMHOW NN oTcyTCTBYET (Mpunoxenne B). Ecnn HATpudiMKaLma NpoucxoamT, HO siB-
nseTcsa HenosIHoOW, Heo6xoAMMO cenaTb NonpaBky Ha NoTpebreHne KcnopoAa Npu HUTpUdUKaLmMm, Kotopoe
BbIYMCNAETCSA HA OCHOBE M3MEHEHWI KOHLLEHTPpaLMii HATPUTOB 1 HUTPATOB (Npunoxexue ).

8.4.1.4 OCHOBHyI 6uopasnaraeMocTb B MPOLEHTax OT Aerpajauny 0CHOBHOMO BelLecTBa BbIMUCASIOT,
UCMoNb3ya COOTHOLUEHWE, NpuBefeHHoe B pa3sfenie 7.4. ECNN CHUXEHUE KOHLeHTpauuu TecTupyemoro se-
LecTea HabnogaeTcs B kosibe 1. Cnosib3yemol Ansa n3MepeHns abroTUYeckoro pasnoxeHns, Heobxoanumo
yKas3aTb 9TO B OTYeTe 0 NPOBEAEeHUN UCMbITaHMA U UCMOJb30BaTh KOHLEHTpaLUuo nccnegyemoro setectsa SO
B flaHHOI Konbe nocne 28 fHel ANA BblYUCIEHNA BuopasnaraemocT B NPOLeHTax.

8.4.1.5 B cnyyae, Korga BbINOSHAKTCA onpegesieHns POY (40NO/HUTENbHO), HEO06XOAVMO BbIUYMCIUTD
OKOHYaTeNbHYl0 6ropasnaraemMocTb B MpoLeHTax B MOMEHT BPeMeHM t C MCNOJSIb30BaHMEM COOTHOLLEHWS,
npuBeAeHHOro B onucaHum Metoga A. Ecnu y6biTok POY Habnopaetcs B konbe 1. ncnonb3yemoii gns us-
MepeHnsa abroTNYEeCKOro pasfioXeHns, NCNonb3yinTe KoHUeHTpauuio POY B AaHHO konbe Ha 28 feHb Ans
pacyeTa npoueHTa 6uogerpagauuu.

8.4.2 [loCcTOBEPHOCTbL pe3ynbLTaToB

8.4.2.1 MNoTpebneHve Kucnopoga B X0SI0CTOM KOHTposie 06bI4HO cocTaBnseT ot 20 o 30 mr 0 2/ n He
[OMmKHO npesbiwatb 60 mr 02 /n yepes 28 aHeil. Ecnu HabnogaoTest 3HaveHus Bbiwe 60 mr 02 /n. Heobxo-
AMMO NPOBECTU 3KCNEPTU3Y faHHbIX U Npoueaypbl BbINO/IHEHUA 3KcnepumeHTa. Ecnu 3HaveHvne pH nexut
BHe gnanasoHa oT 6 g0 8.5. n notTpebneHne Kucnopoga uccnefyembsiM BeLLeCTBOM cocTasnseT MeHee 60 %,
3KCNEPUMEHT HEOGXOAMMO NOBTOPUTL C MEHbLLEN KOHLeHTpaumeli nccneiyemoro BeLlecTsa.

8.4.2.2 JKCNEepYMEHT cUMTaeTCa AOCTOBEPHbIM, EC/IN pPa3finune Mexay KpanHumy 3HavyeHUsIMN BeNUMH
Jerpajauvun vccnefyemoro Belectsa B Ay6/MpyOLLMX 3KCNepuMeHTax B naaTo-hase Wan B KOHLE aKcnepu-
MeHTa COOTBETCTBEHHO MeHee 20 %. 1 ecnu pasnoxeHne aHuaMHa B %, BblYMCNEHHOE U3 NOTPe6NeHUs Kuc-
nopopa. npesbiwaeT 40 % nocne 7 gHei n 65 % nocne 14 gHeli akcnepuMeHTa. Ecnm kakoe-nm6o ycnosue 13
[aHHbIX He BbINOJIHAETCA, 3KCNepPUMeEHT HE0OX0AMMO NPOBECTW NMOBTOPHO. HM3KNe 3HaYeHns He 0653aTenlbHO
03HaYaloT, 4YTo nccnefyemMoe BeLecTBO He noasepraeTtca buogerpagaunm B NpMpoAHbIX YCN0BUAX, HO yKasbl-
BaeT Ha TO. YTO A/15 onpefeneHus cnocobHoCTn Kk buoaerpagaumm Heo6xoaMMo NPOBECTU AOMONHUTE bHbIE
nccnefoBaHus.

8.4.3 OTueT 0 NpoBefeHNN UCMbITaAHNA

OTueT 0 NpoBefeHNN UCTbITaHUA [O/IKEH BKIOYATb MHpopmaLmio, ykasaHHyto B pasgene 5. O6pasel,
npefcTasneHns pe3y/bTaToB UccnefoBaHnin (TexHUYeckue cneyndukauumn) npuseseH B npunoxeHnm X.
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9 Metopg D. VcnbiTaHre B 3aKpbITOM COCyAe

9.1 O6wue cBeAeHUA U NPUHLKUN MeToda

9.1.1 O6wMme cBeeHNss OTHOCUTENLHO OLLEHKN CMOCOBGHOCTM K 61MOpa3NoXeHno NpuBeaeHsbl B pasaene
9.4. Heo6x04MMO 03HAKOMUTLCA C AaHHbLIM pasfenoM 40 Havyana nposeAeHus ucnbiTadus. MNpu ncnonb3osa-
HUM MeToga D [OMmKHbI 6biTb M3BECTHbI XMMUYeckas hopmyna UccriefyemMoro BelecTsa, ero Yactora unm
OTHOCUTE IbHbIE NPOMNOPLMUN OCHOBHbIX KOMMOHEHTOB, HEOOX0AUMbIe A1 Bbluncnenusa TMK. Ecan TMK He mo-
XeT ObITb BblUKC/IEHO, Heobxoaumo onpefenatb XMK. Ho. ecnn uccnefyemoe BeLecTBO He NOSIHOCTbLIO OKUC-
naetcs B TecTe Ha onpegenenune XMK. MOryT 6bITb NOJTyUYeHbl OLLMGOUYHO BbICOKME 3HAYEHNA G1OPa3NIoKeHNs
B MpoueHTax. MccneposaHne HepacTBOPMMbBIX W NIETYUNX BELLECTB MOXET MPOBOAUTLCA NpU CO6MI0AEHUN
cneymanbHbIX Mep NpefoCTOPOXHOCTU. 3HauyeHnss 6uopasnaraomMocTy A1 HEPacTBOPUMbIX BELLeCTB MOryT
6bITb OWMOOYHO HU3KMMK B Criyyae, ec/iv Nepuonyeckn He nepemMellrnBaTtb COAEpPXUMOe Konb BO Bpems
nepuoga vHkybauuu.

9.1.2 B pacTBOp uccneayemMoro BeLecTsa B nuTaTebHON cpesie, 06bIYHO KOHLUEHTpauuei ot 2 1o 5 mr/n,
BHOCUTCS OTHOCUTE/IbHO HEDObLLOE KOMIMYECTBO MUKPOOPraHN3MOB CMellaHHol nonynsauun. Konbel 3anos-
HAIOT PacTBOPOM MOJIHOCTbIO, NIOTHO 3aKPbIBAOT M coAepxaT B TEMHOTE NpPW NOCTOSHHOM TemnepaType. B
TeueHue 28 fHel akcnepMmeHTa NPOBOAAT NOCTOSAHHBIV aHaNn3 coAepxaHns pacTBOpeHHoro kucnopoga. Ko-
JIN4eCTBO K1CopoAa, NoTpebasaeMoro nonynsAymeli MUKpOOpPraHM3MoB B NpoLecce 61Mo0N0rMyeckoro pasoxe-
HWA nccneayeMoro BewwecTBa, C y4eToM NoTpebieHns Kucnopoga B KOHTPOSIbHOM 3KCNEepPUMEHTE C NMOCEBHOM
KyNbTYpOii, NPOBOAUMOM NapassiesibHO, BblpaxaeTcs kak npoueHT TIMK nnu, uto meHee xenarensHo, XK.

9.2 OnucaHue meToga

9.2.1 O6opypoBaHue

9.2.1.1 MNpwn npoBeAeHNN aKCNeprMeHTa NCNosb3yeTca cTaHjapTHoe nabopatopHoe obopyposaHue, a
Takxe:

a) konbbl AnA nsmepeHns BIK, ocHalleHHble CTEKNAHHBIMY 3a[BWKKamMu, Hanpumep, o6bemom ot 250
[0 300 mn unm ot 100 go 125 mn.

MpumeyaHne — BaxHO, 4TOOLI KOMGbI ObIM TLLATENBEHO NPOMBITHLI NEPes, 1cronb3oBaHveM. Ecnn ans onpege-
NIleHNsA pacTBOPEHHOIO KVCNI0poZa 1Crorb3yeTcs MeTod BuHknepa, [OCTaTOMHO HECKO/bKO pa3 OnosIoCHYTL Kooy BOAO-
NPOBOAHOW BOAON M 3aTeM AEeVMOHN3MPOBaHHOW BoAoA. Ho B ciiydae, ecnn ncnonb3yetcs 3M1eKTpoaHblli MeTos, Heobxo-
Oyma 6onee TlwaTenbHas nogrotoska. B mycTyto konby fobasnstoT oT 5 4o 10 ma Motowero pacteopa (Hanpumvep, 2.5 1
opa n 12.5 r ioguaa Kanma Ha uTp 1 % mMaccYo6bemH. CepHON KCMOTbI), TLLaTeIbHO NepeMeLLnBatoT A/1 TOro, UTobbI
MO/THOCTBIO NOKPbITb CTEHKM KONGbI. OCTaBASAOT Ha 15 MUHYT, BbUIMBAIOT PacTBOP M TLLATE/IbHO OMOACKVBAOT BOLOMPO-
BOJIHOV. a 3aTeM AeVOHV3NPOBaHHON BOAOW;

b) BoAsHaa 6aHa unv nHKybaTop ANs cofepxaHus ko6 npu NOCTOAHHOW Temnepatype * 1°C wnaum Tou-
Hee C 3aTeMHeHneM:

C) 60/bLINE CTEKSAHHbIE KOOI (06bemMOM OT 2 4,0 5 N) AN NOArOTOBKW cpeabl U 3anosiHeHUA Konb ans
onpegeneHunsa BIK;

d) kucnopopHbIi 3NEeKTPOS, U U3MepUTENb WU 060pYy0BaHNE U peakTVBbl 415 TUTpOBaHUS BuHknepa.

9.2.2 Boga

XapakTepucTuk/ Bofbl, KOTOpas [0J/HKHa UCMO/Ib30BaTLCA B 3KCMEpUMEHTe, npvBefeHbl B pasgene 8.4.

9.2.3 OCHOBHble pPacTBOPbI AN MUHEPAIbHON cpenbl

MoaroToBbTE CnefyoLlmne OCHOBHbIE PACTBOPbLI, PeakTuBhbl, Y.4.a:

a) kanusa gurugpooptodocdat. KH2P 04 8.50Tr
avkanusarngpodgocgat, K2HP04 21.75r
AnHatpusarngpooptodocdart, gurnapar. Na2HP 04 2H20 33,401
xnopung ammonus, NH4CI 0.50r

PacTBopsaloT B BoAe 1 f0BOAAT A0 1mTpa. pH pacTBopa JO/KEH COCTaBATL 7,4.

b) kanbuma xnopug 6e3sogHbin, CaCl2 2750r
nnn
Kanibuma xnopug gurngpar, CaCl2 2H20 36,40 r

PacTBopstoT B BOZe 1 A0BOAAT A0 1 nnTpa.

C) MarHua cynbdpart rentarngpatr, MgS04-7H20 22.50r

PacTBopstoT B BoZe ¥ A0BOAAT A0 1 1nTpa.
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d) »ene3a (lll) xnopoga. rekcarngpar. FeCI3-6H20 0,25r
PacTBOpsAOT B BoZe U A0BOAAT A0 1uTpa.

MpumeyaHune— [ina Toro, YTo6bl U36EXaTb HEOOXOAVMOCTV MPUIOTOB/IEHNS [AaHHOTO pacTBopa, Henocpes:-
CTBEHHO Mepes, VCro/b30BaHMeM A06aBsoT OfHY Kar/to KOHLEHTPUPOBAHHOM CONsIHOM kncnoTbl HCI nan 0.4 1 aTuneH-
AVaMUHTETPayKCYCHOW kucnoTel (SATA auHaTprieBasi Conb) Ha 11 NPUroToB/IEHHOMO PacTBOPA.

Ecnun B OCHOBHbIX pacTBopax obpasyeTcs ocafoK, X He06X0AMMO 3aMEHUTb CBEXUMI PacTBOpamu.

9.2.4 MpurotToBneHne MUHepanbHOW NUTaTEeNbHON cpeabl

CmelmBatoT no 1 Mn pactsopos a), b). ¢) n d) c 800 mn BoAbl U 3aTeM A0BOAAT A0 1.

9.2.5 MNoArotoBKka 0OCHOBHbIX PacTBOPOB MUCC/eyeMOoro BelwecTsa

Ecnun pacTBopuMOCTb BellecTsa npesbiwaeT 1 r/n, pacteopstoT oT 1 Ao 10 r uccnegyemoro unu pege-
peHTHOro BellecTsa B Bofe 1 A0BOAAT A0 1 1uTpa. B MHOM cnyyae roToBAT OCHOBHbIE pacTBOpbI B NUTaTE lb-
HOW cpefde wnu fo6aBnAlT XMMUYECKOe BELLeCTBO HENOCPefCTBEHHO K nMuTaTenbHON cpefe, obecneunsas
MosIHOe pacTBOPEHME BellecTsa.

9.2.6 NIHoKynAaT

9.2.6.1 VIHOKyNnAT MOXeT 6bITb NOMyYeH U3 BOAbl U3 BTOPUYHBIX OTCTOWHWKOB OYMUCTHBLIX COOPYXEHWIA
Unn oT NabopaTopHO YCTaHOBKW, NpenMyLLecTBEHHO nepepabatbiBatolleli 6bIToBble CTOYHbIe BOAbl. [1po-
6bl cOBMpaloT 1 06pabaTbiBatoT, Kak 3T0 onncaHo B 6.2.8.1. B 06bIYHOM C/lyyae UCNO/b3YHT OT OAHOM Kanau
(0,05 mn) K5 mn counbTpata Ha NUTP cpefpl. AnA onpefeneHns onTUMasbHOro oobema AaHHbIX CTOYHbIX BO,
MOXeT noTpeboBaTbCs NpoBeAeHne AONOHUTENbHBIX UCTbITAHWIA.

3.2.6.2 B KayecTBe a/ibTEPHATUBHOIO UCTOYHMKA MHOKY/ATA MOXET MCNO/b30BaTbCA BOAa NMPUPOAHbIX
BOJ0OEMOB. B faHHOM cnyyae oT6mpaloT Nnpoby COOTBETCTBYHOLLE NOBEPXHOCTHOW BOAbI, HANpUMep, 13 pekw,
03epa, MOps W BblAEPXMBAKOT ee B adpOobHbIX YC/NOBUAX B TeYeHne HeobxoAMMOro BpeMeHun. Kak n B cny-
Yae CO CTOYHbIMY BOAAMM, ONTUMasibHbI 06bEM 4715 UCNO/Ib30BaHUS B KAYeCTBE NOCEBHOW KyNbTypbl MOXET
onpesensiTbCA Ha OCHOBaHWW AONOHUTENbHbLIX UCMbITAHWIA.

9.2.7 NpeaBapuTenbHas NOATOTOBKA NOCEBHON KyNbTypbl

Mpu Heob6xoAMMOCTU, MOXET ObITb NpoBefeHa npefsapuTesibHas NOAroToBKa NOCEBHON Ky/bTypbl My-
Tem aspauuu BoAbl U3 BTOPUYHBIX OTCTOMHMKOB B TedeHue 5—7 AHel npu Temnepartype 3KcnepumeHTa, 6e3
MCMONb30BaHNA AOMOJTHUTESbHBIX Npoueayp uim 4o6asok.

9.2.8 MoaroTtoBka ko6

9.2.8.1 lNpoBOAAT aKTUBHYIO a’spaunio nNUTaTesibHON cpefbl B TeueHne, kak MUHUMYM, 20 MUH ¥ gatT
pacTBopy OTCTOATLCA. B 0bLem cnyyae, cpefia rotosa K UCNo/ib30BaHWIo Nocse oTctamBaHua Yepes 20 4 npu
TemnepaType akcnepumeHTa. MNMpPoBOAAT KaxAylo Cepuio UCMbITAHWIA C nUTaTeslbHOW cpefol, NonyYeHHol 13
OAHOI 1 TOW e napTun. OnpeaensoT KOHLEHTPaL M0 pacTBOPEHHOIO KNCOPOAa AN KOHTpons. KoHueHTpa-
LUMa [Oo/MKHa cocTaBnAaATb NpubnausntensHo 9 mr/n npu 20 X . MNpoBoAAT BCe MaHWUMynAuUM AN 3anonHeHns
dh1akoHOB NOMIHOCTBIO, O CaMOro Bepxa, n3beras nNosiBNeHUs ny3bipel, HanpuMep, € NOMOLLbI0 CUGIOHOB.

9.2.8.2 T'OTOBAT OAHOBPEMEHHO NapTuu konb ana BMK ana onpegeneHns uccnegyemoro v peepeHT-
HOro BeLLEecTB B NapasiiefibHbiX aKCNepuMeHTasnbHbIX cepusax. OfHOBPEMEHHO rOTOBAT HeobXoAMMoe Koau-
yecTBO Konb ana BIK. BkIouas cogepxallyme NoceBHYI0 KynbTypy, 4719 NPOBeAeHWs, No KpaiiHel mepe, ABYX
Ay6vpyoLMX n3mepeHuii noTpebaeHnsa KMcIopoga B xxenaeMblix BpeMEHHbIX MHTepBasiax, HanpuMep, nocne
0. 7. 14. 21 n 28 gHeit ucnbiTaHus. Ana TOYHOro BbisiBNeHNs1 10-g4HEBHOTO MHTEpPBasia MOXET noTpeboBaTbes
60/bLLEee Yncao kono.

9.2.8.3 lo06aBNAOT NMOMHOCTHIO a3pPNPOBaHHYI0 NUTaTeNbHYI0 cpey B 60/blINe KOMObl Tak. YTO6bl OHK
6bIlNK 3anoHeHbl NpU6NN3nTENLHO Ha 1/3. 3aTem A406aBNAIT A4OCTATOYHOE KO/IMYEeCTBO PacTBOPOB MccCle-
Ayemoro 1 pedyepeHTHOro seLecTs (Mn Ao06aBASAIOT BELWECTBO APYTMM CNoco60oM (CM. npunoxeHue b) ans
pas6asfieHnss B 60/blUME KONObI Tak. YTOObI OKOHYaTesIbHas KOHLUEeHTpauus XMMUYECKUX BeLLecTB He npe-
Bbllwana 10 mr/n. K xonocTtoil npobe B cnegytouleli 60nblioli konbe He [06aBMAAIOT HUKaKNE XMMUYeckne
BellecTsa.

9.2.8.4 [ina TOro, 4tobbl YH6eANTLCA, YTO aKTUBHOCTbL MOCEBHON Ky/bTypbl HE CHWXEHA, KOHLEeHTpaums
pacTBOpPEHHOro Kncnopoga B konéax BriK He gomkHa 6biTb Hxe 0.5 mr/n. B obuiem cnyyae, 3To COOTBETCTBY-
eT KOHLeHTpauuy nccrefyemoro Belectsa (MpUMepHo 2 Mr/n). 3HaveHve 60bLlIei KOHLEHTpaumm, kotopas
MOXeT WCNoJIb30BaTbCAA, MOXeT 6bITb nonyvyeHo u3 TIMK uccnegyemoro sewectsa (Mr O 2/Mr XMMUYECKOTO
BelllecTsa). [1A BELLECTB, M/I0X0 NOABEPraloLNXCA PasnoXeHNo, N BeWEeCcTB C HU3KUM 3HadveHnem TIK mo-
XeT MCNOo/b30BaTbCA KOHLEeHTpauusa oT 5 4o 10 mr/n. B HEKOTOPbIX Cryyasax 6b110 Obl XenaTenbHO NpoBecTu
napannesibHyl0 cepuio 3KCNEPUMEHTOB C UCCMeyeMbIM BELLECTBOM NPU ABYX PasfUuHbIX KOHLEHTpauusx,
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Hanpumep. 2 1 5 Mr/n. B 06bI4HOM cnyyae BbluncnsatoT TMK Ha ocHoBe 06pa3oBaHWsA coneli aMMOHUS, Ho,
eC/i1 U3BeCTHa U1 BO3MOXHA HUTPUUKaLMA, NMONPaBky K U3MEHEHUAM KOHLEHTPAaLUMUN HUTPUTOB U HATPATOB
BbIUYMCNAIOT Ha OCHOBe o6pa3oBaHusa HuTpata TMK" o” (cMm. npunoxeHue B.2). OgHako, ecnvm HATpUdUKauus
He MosiHas, HO TEM He MeHee NPOVCXOAWT, BHECUTE NOMpaBKy B KOHLEHTPaLUWIO HATPUTOB Y HUTPATOB, Onpe-
[eneHHbIX B Xofe aHann3oB (CM. npunoxexue ).

9.2.8.5 Ecnu gomkHa 6bITb onpegeneHa TOKCMYHOCTb Mccefyemoro BelecTsa (B cyyae, Hanpumep,
NoyYeHNA HU3KUX 3HAYEeHU 6ropasnaraemMocTu B NpeablayLinx 3KCnepumeHTax), Heo6xoAnmMo MCnosb30-
BaTb ApYyryto cepuio konb6. FOTOBAT APYrylo GOMbLUY KONOY AN COAepXaHWa aspupoBaHHOW NUTaTesbHOM
cpefbl (NpubnusmtenbHo 1/3 oT o6bema Konbbl) NAC Uccnedyemoe 1 pehepeHTHOe BeLecTBO B OKOHYa-
TeNbHOW KOHLEHTpaLmmn, o6bIYHO TaKOM Xe. Kak 1 B ApYrux Konbax.

9.2.8.6 lo6aBNsAT B pacTBOpPbl B 60/bLUINX KONGAX CTOYHbIE BOAbI U3 BTOPUUHbIX OTCTOMHMKOB (O4HA
Kanns, uwnv npuénusutensHo 0,05 mn, o 5 mr/n. cm 9.2.6.1) unn NOCEBHYIO KyNbTypy U3 APYroro UCTOYHMKA,
Takoro Kak pevHas soga (cm. 9 2.6.2). 3ateM A0BOAAT pPacTBOPbI A0 HEO6XOAMMOro 06beMa aspvpoBaHHON
nuTaTenbHON cpeaoid, MCNOoJb3ys LWaHT, AOCTUraLWmMii OCHOBAHUA KONObI, AN NyYLlero nepeMeLlnBaHus.

3.2.8.7 Konnyectso Konb

Mpy 06bIYHbIX YCNOBUAX UCMOL3YOTCA cnefytolme Konobi:

- no KpaiiHei mepe 10 kon6, coaepxalyux nccnefyemoe BeLLECTBO U NOCEBHYIO Ky/bTypy (3KCNepuMeH-
TaslbHYI0 CYCMeH3unto);

- no kpaliHeii mepe 10 kon6, cogepxalux TONbKO NMOCEBHYIO Ky/bTypy (XON0CTOW OMbIT);

- Nno kpaviHein mepe 10 konb6, copepxalwmx CTaHgapPTHOE BELLECTBO M MOCEBHYO Ky/AbTypy (KOHTPO/b
aKTUBHOCTK), U. MPN HEOOGXOAMMOCTMU.

- 6 kon6, cogepxaliux nccnegyemMoe BelecTBo, pehepeHTHoe BELLECTBO U NOCEBHYIO Ky/bTypy (KOH-
TPO/b TOKCUYHOCTMW).

[Lns Toro, YTo6bl TOYHO BbIABUTL 10-AHEBHbLIV MHTEPBas, HEO6XOAVMO NPUMEPHO BABOE 6obLLe KONMO.

9.3 Tlpoueaypa akcnepumeHTa

9.3.1 KaxAblii NpMroToB/EHHBI PACTBOP WAN CYCMEH3N0 HeMe/IeHHO pacnpefensoT No COOTBETCTBYIO-
WM rpynnam kon6 BMK ¢ nomoLubio WwiaHra ¢ He6oblwMM nepenvBom. PacTBop 3abupatoT U3 camoii HU3KO
yeTBEepTU (HE OCHOBaHWSI) COOTBETCTBYHLLEN GONbLLONA KOMIGbI TaK. YTOObI Bce Kon6bl BIK 6bIM NONHOCTHIO
3anosiHeHbl. Mpy TeCTMpoBaHMK N1I0X0 PACTBOPUMBIX BelecTs, A06aBNeHHbIX B COOTBETCTBMN C MeTogamu,
onncaHHbIMWN B NpunoxeHun b, Heo6xoaMMo yb6eamTbes, UYTO coAepX nmoe 60MbLINX KON6 XOpoLwo nepeme-
LWwaHo. J1erko NOCTyKMBAIOT MO Kosbe 419 yaaneHus Bo3AYyLLHbIX My3blpbKoB. BaxHO, 4T06bI BO thyiakoHax nog
npo6Koli He 0CTaBasIoCb BO3AYLUHbIX My3blPbKOB.

9.3.2 Konbbl ¢ HyneBoW 3akcnosnuneinl Heob6xoagMMo HeMeANIEHHO NpoaHa/In3MpoBaTh Ha cofepxaHue
pacTBOPEHHOrO KUC/I0poAa 3NeKTPOAHbIM METOAOM UK MeToAoM BuHknepa. Cogepxummoe konb MoxeT 6bITb
COXpaHeHo Ans nocnegyloliero aHanm3a metogom Buxknepa nytem gobasneHus cynbchata mapraHua (I1) n
rmgpokcuga Hatpus (nepeblii peareHT BuHknepa). TwarenbHo 3aKynopeHHble Konbbl, CoAaepxallye KMCaopog,
B hopme KopuyHeBoro rugparta okcuga mapradua (), sbigepxusatoT B TeMHOTE nNpu Temnepatype ot 10 °C
00 20 “C He 6onee YyeM B TeueHne 24 4acoB [0 Havyaa OCyLLeCTBIeHUs OCTaBLUMXCA 3TanoB MeToaa BuHkne-
pa. OcTaslwwnecs gy6nupytoume konbbl 3akynopusatoT, NPoBePss, YTOObl He 0CTaN0Ch BO3AYLUHbIX My3bIpei,
1 BblAepxusatoT npu 20 °C B TEMHOTE.

9.3.3 Kaxpgaa cepua onpefeneHnii 4o/kHa CONpoBOXAaTLCS NOMHOW napannienbHoin cepuein onpege-
NeHV B KOHTPOJIbHBIX 3KCNeprMeHTax. BeibupaloT, no kpaiiHeil Mepe, noBTopsAoLWmMecs Konbbl U3 BCexX cepuit
ONs aHanuM3a pacTBOPEHHOrO KNCopofa B UHTepBanax BPEMEHU (Kak MUHUMYM, eXeHefAeflbHO) B TeyeHne
28 pHeii nHkybauuun. ExxeHefienbHble NPo6bl [0/MKHBI 06ecneyrBaTh OLEHKY NpoLeHTa yaaneHns B 14-aHeB-
HOM WHTepBane, Torga Kak otToop npob kaxable 3—4 AHA fo/MKeH obecneynBaTb ugeHTudgmkauuo 10-gHeB-
HOTO MHTepBasia, ANs Yero notTpebyeTtcs BABoe 60/bLUE KONMO.

9.3.4 ina asoTcofepxalux BeLlecTB [0/MKHbI ObITh cAenaHbl NoNpaBku Ha noTpebneHne kucnopoaa
npu HUTpUdUKaumMn. [1a 3TOro UCMosb3yT METO C KUC/TOPOAHLIMU 3N1eKTpodaMun AN onpefesieHns KOH-
LileHTpaLuum pacTBOPEHHOro Kucnopoda, 3atem oTéupatot npoby u3 konbel BIMK gnsa aHanusa Ha cogepxaHune
HATPUTOB W HUTPATOB. B 3aBMCMMOCTW OT BO3pacCTaHWs KOHLEHTPauMn HUTPUTOB WU HUTPATOB, BbIYUCAAIOT
KO/INYeCTBO noTpebasemoro Kucnopoga (CM. npunoxeHve B).
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9.4 [laHHble M OTYET O NPOBEfEeHNN SKCNepuMeHTa

9.4.1 ObpaboTKka pe3y/bTaToB

9.4.1.1 [aHHble 3KCMepUMeHTa AO/XHbl ObiTb MPUBEAEHbI B NpuiaraeMom oTyeTe (TEXHUYeckue cne-
umndpmkauun).

9.4.1.2 CHayvana BbluncnatoT BIK. nonyyeHHoe rnocsie Kaxaoro nepuoja BpemMeHu, Bbluntas yMeHblue-
Hue cogepxaHusa kucnopoga (Mr O”n) B KOHTPOSIbHOM 3KCMEPMMEHTE C MOCEBHOW KyNbTypoi OT 3HAYeHus,
NoJTIy4EHHOro NMpu UccriefoBaHnmn BelecTsa. [ensart faHHoe CKOPPEKTUPOBAHHOE 3HAYeHNe YMEHbLUEHUS CO-
JepXaHus Kucnopoga Ha KoHueHTpauuio (Mr/n) uccnegyemoro Belectsa, 4tobsl nonyunts BIK. onpegense-
MOe, KaK COAepXaHune KACMopoAa B MI Ha Mr uccnegyemoro BelecTsa. BoluncnsaoT 3HayeHne 6uopasnoxe-
HMA B MpOLUEHTax NyTeM AefieHUsl NoyYeHHoro nokasatens BIK Ha nokasatesnb TMK (BblYMCNEHHbIN B B.2)
unu XMK, onpeaeneHHbli Npu aHanu3e (B COOTBETCTBUYM C B.3).

Or. MI/n NOTP. UCC. BBLL-BOM M MI//1B KOHTP, 3KCA.
BlMNKc a02 mr/Viccn.BBLY-BO. MI 19
Wccn.Bew-eo. Mr/n B cocyae

nnun

BIK (O2 mr/mr vccn. BBLL-€0)
% 6ropasnaraeMocTb a <100: (12)
TrK (O2- Mr/Mr uccn. BeL-Bo)

BIMK (O mr/mr uccn. BeLw-Bo)
% 6ropasnaraemMocTb = x 100. (13)
XMK (O2. mr/mr vcen. BeL-Bo)

CnepfyeT OTMETUTDL, YTO ABa aHHbIX MeToAa He 0653aTe/NlbHO Aal0T O4HU U Te Xe 3HAaYEHUs; xenaresb-
HO MCNOo/Mb30BaTb NPEXHU MeToA.

9.4.1.3 [ns uccnepyembix BeLWECTB, CoAepXallmx asoT, Ncnonb3yT cooTBeTcTByowee TMK (NH* nan
N 03) B 3aBUCMMOCTHU OT TOr0, U3BECTHA /I WU OXuaaeTca HUTpudmkauma (cMm. B.2). Ecnv HUTpudurkayms
MPOUCXOANT, HO He ABMSETCA NOJSHON, BbIYMCAAOT NonpasKy A8 NOTPebneHnsa Kucnopoga npu HUTpudurka-
LK. B 3aBUCUMOCTN OT M3MEHEHUA KOHLEHTPaUUU HUTPUTOB U HATPATOB B TeYeHune 28-4HEeBHOro aKcnepu-
MeHTa (npunoxexue I).

9.4.2 10CTOBEPHOCTb pPe3y/bTartos

9.4.2.1 CopepXaHue Kncnopoga B KOHTPOSIbHOM 3KCMEPUMEHTE C NOCEBHOM Ky/IbTYpOii He AOKHO npe-
BbilaTh 1,5 Mr pacTBOpeHHOro kucsiopoga Ha 1 1 nocne 28 AHel akcnepMMeHTa. 3HayeHusi, NpeBbiarLLne
JaHHbI YypoBeHb, roBOpPAT 0 HEO6XOAMMOCTMN NepecmMoTpa aKCnepMMeHTanbHoM npoueaypbl. OcTatoyHas KoH-
LeHTpaums Kucnopoga B aKCnepumeHTasnbHbIX konb6ax npu NobbiX yCNoBMAX He Ao/kHA 6bITb Huxe 0,5 mr/n.
Takve HM3KMe 3HaYeHWs cofiepxaHns Kucaopoga ABNSIOTCA NPUeMIEMbIMU, TOIbKO eCv UCNOMNb3yeMblil Mme-
TO[ onpejenieHnsa pacTBOPEHHOro KUC/10poa No3BOIAET NPOBOANTL TOYHOE U3MEPEHUNE TaKUX BEJINUMH.

3.4.2.2 Takke MOryT UCMNOJIb30BaTLCA NPOYNE KPUTEPUN [OCTOBEPHOCTH, NPUBELEHHbIE B pa3aene 8.4.

9.4.3 OTyeT 0 NpoBefAeHUN UcnbiTaHnsa

OTYeT 0 NpPoBeAEeHNN UCMbITaHWA [O/MKEH coAepxaTb MHGopMaL Mo, onncaHHyto B pasgene 8.4. Obpa-
3el, npeAcTaB/IeHNs pe3ynbTaToB NpUBeAEH B NPUNoXeHun W.
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10 Metopg E. MogmndmumpoBaHHblii TecT O3CP

10.1 O6wWMO cBeAEHNS U NPUHLMN MeToda

10.1.1 O6wme cBejeHNss OTHOCUTENIBHO OLEHKM CMNOCOBHOCTU K 61MopasnoXeHunto npuseeHsl B pasgene
9.2.1, He06X0AMMO 03HAKOMUTLCS € flaHHbIM pa3fesioM A0 Havyana npoeefeHus ucneitaHns. Metog E moxet
MCMNO/b30BaTbCA AN1A HEeNeTyymx BELLEeCTB, MMEKLMX pacTBOPMMOCTb B BOoAe kak MUHUMyM 100 mr/n. Takxke
[O/MKHO 6bITb M3BECTHO COAEpXaHWe yrnepofa W, XenarenbHO, YACTOTa WM OTHOCUTEsIbHOE cofepXaHue
OCHOBHbIX KOMMNOHEHTOB. [laHHbIli MeTOo4 WAEHTUYEH MeTofy A. HO NPVMEHUM MPU HWU3KMX KOHLEHTpaunax
MMWKpPOOPraHW3mOoB.

10.1.2 B n3MepeHHbIi 06bEM MUHEPASIbHON cpefbl, CoAepXalleil N3BECTHYI0 KOHLLeHTpaumio nccneay-
emoro Belectsa (o1 10 go 40 mr POY/n) B KayecTBe e ANHCTBEHHOTO HOMUHA/IbLHOTO UCTOYHMKA OpraHnyecko-
ro yrnepoga, sBogutcsa 0.5 Mn1 CTOUHbIX BOA Ha 1 1 nuTaTenbHON cpefpl. 3aTeM NPOM3BOAUTCS aspaums cMecu
B TEMHOTE WM paccesHHOM cBeTe npu Temnepatype (22 + 2) eC. Mpouecc 6M0A0rMYecKoro pasnoxeHus co-
npoBoxgaeTca aHanmsom POY uepes3 KOPOTKUe MHTepBasibl B TeyeHne 28-aHeBHoOro nepuoga. CteneHb 6uo-
NIOTUYECKOTO Pa3fIoXeHUs BbIYNCIAETCS NyTeM NpeAcTaB/eHns KOHLeHTpauun yganeHHoro POY (ucnpasnex-
HOr0 C y4eTOM KOHTPOJIbHOTO 3KCMEepUMEHTa C NMOCEBHON KyNbTypoil) B BUAE NpOLEHTa OT nepBoHayasibHOM
KOHLeHTpaumu.

10.2 OnwucaHune meToga

10.2.1 O6opynoBaHue

10.2.1.1 Mpw npoBeAeHNN aKCnepumeHTa UCNosb3yeTcs cTaHAapTHoe nabopaTopHoe obopyfosaHue, a
TaKxe:

a) KoHuYeckue Kosnbbl, Hanpumep, o6bemom oT 250 Mn A0 2 /1, B 3aBUCUMOCTU OT 06beMa, He06X0ANMO-
ro Ana aHanusa POY (kon6bl HEO6XOAMMO TLLATENTbHO NPOMBITh, HAaNpUMep, CINPTOBLIM PACTBOPOM COJIAHON
KNCNOTbI, MPOMNO/IOCKATb U BbICYLUINTb Nepes KaxablM 3KCNepuMeHTOM);

b) annapaTt Ana BCTPAXMBaHUSA, Lieiikep — AN5 pa3MeLleHns KOHUYeCKUX Konb ¢ aBTOMaTUYeCKMM KOH-
Tponem TemnepaTypbl WX C BO3MOXHOCTbIO MCMOMb30BaHNA MPKU MOCTOAHHON KOMHATHOW Temnepartype u
[OCTaTOYHOI MOLLHOCTW ANS NoAdepxaHns aspobHbIX YCNOBUiA BO BCeX Konbax;

c) annapart Ans dunbTpaumum ¢ noAxXoAaWmMMn MemopaHamu,;

d) aHanunsatop POY:

e) npmubop AN onpefeneHns pacTBOPEHHOro KUC/0POoAa, UCNO/b3YIOWNACA AN NPOBEPKN TOrO, YTO
Konba cofepXxunTcs B a3pobHbIX YCNOBUAX;

0 ueHTpudyra.

10.2.1.2 Boga

XapakTepucTuku BoAbl, KOTOpas A0/KHA UCMO/bL30BaTLCA B SKCNepuMeHTe, NpuBefeHsl B pasgene 4.

10.2.1.3 OcHOBHbIe pacTBOpbI A1 NUTaTeNbHOW cpeabl

HeobxoAnMmMO NOAroTOBUTL OCHOBHbIE PacTBOPbI A5 NUTATENbHOW Cpefpl, Kak onucaHo B 6.2.3 meTo-
na A

10.2.1.4 MoprotoBka nNuTaTeslbHOM cpefpl

Heob6xoauMo nNoAroToBMTb NUTaTE/IbHYIO Cpefy Tak. Kak onucaHo B 6.2.4. B meTofe E B kayectse npu-
BMBOYHOTO MaTepuana ucnosnb3yetcs Tosbko 0,5 M CTOYHOW BoAbl HA 1 1. MO3TOMY B MUTATEsbHYIO Cpeay,
BO3MOXHO, HEO6XOAMMO BBECTU MUKPO3/NIEMEHTLI U (haKTOpbl pocTa. ITO NPOU3BOAUTCA NyTeM f06aBneHus
1 M KaXgoro 13 cnegyrowmnx pacTeopos Ha 11 roToBoi cpeabl.

a) PacTBOpbl MMKPO3/1IEMEHTOB

MapraHua cynbgiart, TeTparngpar, MnS04 4H20 39.9 mr
BopHas kucnota, H3B03 57.2 mr
LinHka cynbdpat rentarngpat, ZnS047H 20 42,8 mr
AmmoHua rentamonunégart, (NH4)eMo70 24 34,7 mr
Fe-xenat (FeCl3atuneHgmaMmmHTeTpayKcycHas Kuciora) 100.0 mr

PacTBopstoT 1 goBogaT 06bem fo 1.
b) PacTBOpbI BUTAMUHOB
[poxokeBoii aKcTpakT 15.0 mr
PacTBopsAoT ApoxokeBoi akcTpakT B 100 mn BoAbl. CTepununsyloT nytem nponyckaHus yepes 0,2 MKM
Mem6paHy Win roToBAT 3aHOBO.
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10.2.1.5 MNpuroToBNeHNe pacTBopa TECTUPYEMbIX BELLECTB

HeobxoAnMMO NOAroTOBUTbL OCHOBHbIE PACTBOPbLI A48 NUTaTeNbHON cpeabl, Kak onncaHo B 6.2.5.

10.2.1.6 VNIHokynAat

MoceBHYO KynbTypy MOJSy4aldT M3 CTOYHbIX BOA, BTOPUYHbLIX OTCTOMHWMKOB OYUCTHBIX COOPYXEHW unn
NabopaTopHOiA YCTaHOBKM, NpeuMyLecTBEHHO nepepabaTbiBatoLLeli 6bITOBbIE CTOYHbIE BOAbI, U FOTOBAT, Kak
onucaHo B 6.2.8.1 metoga A. Vcnonb3yoT 0.5 mn counbTpata Ha MUTP nuTaTenbHON cpeabl.

10.2.1.7 MNMpepBapuTenbHas 06paboTka MHOKyNsATa

Ecnn Heob6xoAMMO, UHOKYNAT MOXET ObiTb NpeABapuTenbHo obpaboTaH, kak onncaHo B 6.2.9.

10.2.1.8 MoaroToBKa Konb6

B kauecTBe ob6pasua:

nopuuun nuTaTenbHol cpefbl 06bemMom 800 M BBOAAT B ABYX/IMTPOBbIE KOHUYECKME KONbbl U f06aBNs-
0T AOCTaTO4YHble 06BEeMbl OCHOBHbIX PACTBOPOB MUCCNEefyeMOro U ped)epeHTHOro BELLEeCTB B pa3Hbie Konbbl,
4YTOObI AOBECTW KOHLEHTpauuio XMMmMyeckoro aksmeaneHTa ot 10 go 40 mr POY/n. MposepstoT un AoBoaat
3HayeHue pH o 7.4. npy He06XoAMMOCTU. B Konbbl BBOAAT NOCEBHYIO KyNbTypy (CTOUHbIE BoAbl) no 0,5 mn/n
cpegpl. Tak e roToBSAT KOHTPO/IbHbIe KONbbl C pACTBOPOM NOCEBHON KyNbTypbl B NUTATENbHON cpefe, Ho 6e3
[ob6aBneHns nccnegyemoro navm pecepeHTHoOro BeLecTs.

KOHTPO/Ib TOKCMYHOCTH, aBNOTUYECKMIA U aACOPOLMOHHbIA KOHTPO/Ib TaKKe MOTyT 6bITb NPOBEAEHbI Npy
Heo6Xxo4MMOCTM B COOTBETCTBMM C MpoLiefypamu, kak onucaHo B 6.2.10.2—6.2.10.4.

[loBoasaT o6bembl BO BCex konbax Ao 1 nutpa pacTBopoM nuTaTesibHON cpedbl 1 Nocne nepemelumsa-
HUS 0TOMpalOT o6paseL, N3 Kaxaoi Konbbl ANs onpefeneHns HavyanbHol KoHueHTpauun POY B ABYX NOBTOP-
HocTAX (cM. npunoxexune B.4). 3akpbiBaloT 0TBEPCTUSA KONG, HanpuMmep antoMUHMeBON honbroi, Takum o6pa-
30M. 4TOObI 06ecneunBasics CBOGOAHBIA BO34YX00OMEH Mexay KO/I60i 1 okpyxatwein atmocdepoii. 3atem
nomMeLlaloT cocyAbl B annapart ANs nepeMelunsaHna A8 Havyana aKkcnepuMeHTa.

10.2.1.9 KonnyecTBo K06

Mpun 06bIYHBIX YCMOBUAX UCNOb3YETCA TAKOe Xe KONMYEeCTBO KONb6, kak B meToAe A:

- konbbl 1w 2. copepxaline nccrnegyemoe BELLECTBO U MOCEBHYIO KyNbTypy (3KCNepUMeHTanbHas cy-
cneHsus);

- Kon6bl 3 1 4, cofepxaline TosIbKO MOCEBHYIO Ky/ibTypy (XON0CTOW OMbIT);

- kon6a 5. cogepxalias pedepeHTHOe BELLECTBO W MOCEBHYI Ky/bTypy (KOHTPO/Sb @KTUBHOCTH); W,
npesnoYTUTEeNbHO U NMPYU HEOBXOANMOCTHN.

a TakKke no Heob6xoaMMoCTH:

- konba 6. cogepxallan nccneayemoe BeLecTBO U CTEPUIMIYIOLW NI areHT (abnoTnyecknii CTEpUNbHbIN
KOHTPO/IbHbIA 3KCMEPUMEHT);

- Konba 7. cojepxalias uccrnefyemoe BeLecTBO, NOCEBHYIO Ky/lbTypy U CTEPUIN3YIOWMNIA areHT (KOH-
Tponb agcopbuun);

- konba 8. cofepxallas nccrnegyeMoe BeLecTBO, CTaHAApPTHOE BELLeCTBO U MOCEBHYIO KyNbTypy (KOH-
TPO/Ib TOKCUYHOCTMW).

10.3 TMMpoueaypa aKkcnepumeHTa

10.3.1 OnpegenexHne POY

Heobxoanmo onpegenuts POY. kak onucaHo B 6.3.1.

10.3.2 OT60p Npob

Heobxoaumo oTob6paTh NPo6bI, Kak onnucaHo B 6.3.2.

10.3.3 YacTtoTa oT60pa npob

Heob6xoavmo oTo6path Npo6bl € Takol YacToTOM, Kak onvcaHo B 6.3.3.

10.4 [aHHble M OTYET O NPOBeAEeHUN IKCNEepUMeHTa

10.4.1 O6paboTKa pe3ynbTaToB

10.4.1.1 [laHHble 3KcnepuMeHTa [O/KHbI 6bITb NPUBEAEHbI B NpuaaraemMomM otyeTe (TeXHuYeckas cne-
umndukaLms).

10.4.1.2 BbluncnsaoT 6uopasnaraeMocTb B NPOLEHTax AS KaXA0ro MOMeHTa BpeMeHu, Korga nposo-
Anncsa aHanu3 npobsbl, ucnosnb3ya cdopmyny (2).

10.4.1.3 lMpeacTaBnaT npouecc gerpagaumm rpaduuecky v ykasbiBaloT 10-AHEBHbI nHTepBasn. Bbi-
YMCNAOT U NPUBOAAT B OTUETE BENINUVHY YAaNleHnsa B NpoLeHTax, kotopas 6bina AOCTUrHyTa B nnarto-tase, B
KOHLie 3KcnepumeHTa u/unu B koHue 10-AHEeBHOro MHTepsana, N0 He06Xo0AMMOCTH.
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104.1.4 Ecnun n3BecTHbl onpefenieHHble XMMUYECKMe aHanMTUYeckue AaHHble, BbIYUCASAIOT OCHOBHYIO
6uopasnaraemMocTb B MpouUeHTax ¢ ucnosnb3osaHuem cgopmyn (9), (10).

10.4.2 locTOBEPHOCTb pe3y/bLTaToB

OKCMEePUMEHT CUMTAIOT JOCTOBEPHbIM, €C/IM BbIMOSHAKTCA KpUTEPUN, nNpusBefeHHble B pasgene 10.4.

10.4.3 OT4eT 0 NpoBeAEHUN UCMbITaHNA

OTyYeT 0 NPOBEAEHNN UCMbITAHUS AO/KEH CoAepXaTb MHopmaLuio, npuseeHHyto B pasgene 9.4. O6-
pasel, npefcTaBneHns pe3ynbTartoB npusefeH B npuioxeHun K

11 Metop F. MaHomeTpuyeckunii metog onpegenerHns BrK

11.1 O6wue cBefeHUsa N NpUHUMN MeToha

11.1.1 O6LwWwme cBeAEeHNS OTHOCUTE/TbHO OLeHKM CNOCOBHOCTU K 6opa3ioxXeHuo NpMBeeHbl B pasaene
10.4. He06X0AMMO 03HAKOMUTLCS CAAHHBbIM pas3fesioM A0 Hayana npoBefeHVs ucnbiTaHus. MNpu ncnonb3o-
BaHUM mMeToAa E fAo/mkHbI 6bITh N3BECTHLI XMMMYeckass hopMmyna ncciefyemoro BellecTBa, ero Ynctora nam
OTHOCUTE/IbHOE COfZepXaHue OCHOBHbIX KOMMOHEHTOB, Heobxoaumoe ans Bbluncnenus TMK. Ecnn TMK He
MOXeT ObITb BbIYMC/IEHO, AO/MKHO GbITh onpefdeneHo POY. ogHako, ecnv uccriegyemoe BeLecTBO He nog-
BepraeTcs NOSIHOMY OKACMEHUI0 B 3KCnepumeHTe Ha onpegeneHve POY. MoryT 6biTb MOSyYeHbl OWMGOYHO
BbICOKME 3HauyeHuss buopasnaraemocTu. VccnefoBaHve HepacTBOPUMbIX U NeTy4YnX BeLecTB MOXeT ObiTb
OCYLLLECTB/IEHO MpU YC/IOBMMN NPOBEAEHNS NpefBapuTebHON NOAroTOBKM.

11.1.2 N3mMepeHHbIi 06bEM MHOKY/IMPOBAHHOW NUTATE/IbHOW cpefbl, CoAepPXaLinlii U3BECTHYH KOHLIEH-
Tpauuto nuccnegyemoro sewecrtsa (100 mr nccnefyemoro Bellecrtsa Ha 1 1 gaeT MUMHUMasIbHOE 3HavyeHue ot
50 go 100 mr TrK/n) B kayecTBe e4MHCTBEHHOTO HOMWHA/IBHOTO MCTOYHMKA OpPraHM4yeckoro yriepoga, nepe-
MeLUMBAETCSA B 3aKpbITOl kon6e npu NocTosiHHOl TemnepaType (+ 1 BC uin MeHee) B TeyeHne 28 aHeid. lMo-
TpebneHue knucnopoga onpenensietTcs nMb0 U3MepeHnem KonmyecTsa kucnopoga (nponsseeHHOro afiekTpo-
NUTUYECKMM nyTeMm), TpebytoLerocs A58 NOAAEPXaHMA NMOCTOSHHOIO o6bema rasa B pecnupoMeTpuyeckon
Kono6e, UM No U3MEHEHUD ob6bema Unu gasnenHus (MM KoM6UHauuUs 3TUX 4BYX MNokasaTesneil) B annapare.
Bbl4eneHHbIl YreKUCnblii ra3 norowaeTcs pacTBOPOM FMAPOKCBAA KaMst AU ApYroro noaxoasiwero ao-
copbeHTa. KonnyectBo kucropoga, notpe6asemMoro nonynsuueli MMKpOOpraHn3MoB BO Bpemsl 6uogerpaga-
UMM nccnepyemMoro Belectsa (C y4eTom noTpebieHns KUCIoposa B KOHTPOSIbHOM 3KCNEePUMEHTE C NMOCEBHOM
KyNbTYpOii, NpOBOAsALLEMCA NapasieNibHo), BbipaxalT kak npoueHT TMK unu. yto meHee npuemnemo. POY.
Mo BbIGOpPy, OCHOBHAasA GropasnaraeMocTb Takke MOXET ObiTb BblUMC/IEHA U3 AOMOMHUTENBHOIO cneunanb-
HOFO XMMMWYECKOro aHasm3a, NPOBEAEHHOIO B HaYasie U B KOHLLe MHKy6auun, n okoHyaTenbHas 6uopasnarae-
MOCTb MOXeT 6bITb Bbl4MC/IEHA C MOMOLLbI0 aHanu3a POY.

11.2 OnwucaHue meToda

11.2.1 O6opypoBaHue

11.2.1.1 MNpwn npoBeAeHNV 3KCNeprMeHTa Ucnosnb3yeTcsa cTaHgapTHoe nabopaTopHoe o6opyAoBaHue, a
Takxke:

a) PecnupomerTp;

b) TemnepaTtypHblii KOHTPO/b, NOAAEPXMUBatOLWMA TeMnepaTtypy * 10 °C;

¢) Annapat gns Mmem6paHHoi dunbTpaummn (4ONONHUTENBHO);

d) AHanusatop yrnepoga (40N0/THUTENBHO).

11.2.2 Boga

XapakTepucTuku BoAbl, KOTOpas A0/KHA UCMO/b30BaTLCA B SKCNEepUMeHTe, NpuBefeHbl B pasgene 4.

11.2.3 OCHOBHble pacTBOpPbl ANA NUTATENBLHON cpeabl

HeobxoAMmMO NoAroTOBUTL OCHOBHbIE PAcTBOPbI A1 NUTaTeNbHON cpeabl, Kak onvcaHo B 6.2.3.

11.2.4 NoproToBKa NUTaTeNbHON cpeabl

Heobxoaumo noAroToBUTbL NUTATENBHYIO Cpefy, Kak onucaHo B 6.2.4 metoga A.

11.2.5 MNMpuroToBrieHMe pacTBopa TeCTUPYyeMbIX BeL,EeCcTB

MoaroToBbTe pacTBOPbl TakuM xe obpasoMm, kak onmcaHo B 6.2.5. 118 noAroToBku pacTsopoB criabo
pacTBOPMMbIX BELLECTB CM. NpUIoxeHne B.

11.2.6 NHokynat

WNHOKYNAT MOXeT ObITb NOSTyYeH 13 MHOXECTBa UCTOYHUKOB; aKTUBHOTO WA, CTOYHbIX BOA. NMOBEPXHOCT-
HbIX BOZ, 1 NOYB WM U3 CMECU [laHHbIX UCTOYHWKOB, KakK onncaHo B metofe A.
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11.2.7 NpepaBapuTenbHaa NoAroToBKa NHOKYATaA

VIHOKyNAT MOXeT 6bITb NpeABapuTesibHO NOArOTOBMAEH K 3KCMEPUMEHTasIbHbIM YC/I0BUAM, Kak OnucaHo
B 6.2.9.

11.2.8 MoaroToBka Konb

11.2.8.1 OTOBAT pacTBOPbl 3KCMNEPUMEHTa/IbHbIX U peepeHTHbIX BeecTB B OTAe/IbHbIX NapTusax, B
nuTaTeNbHOW cpefe Co CpeAHel 3KBMBa/IEHTHOW KOHLeHTpauvei, o6bivHo 100 mr BewectBa Ha 1 1 (ot 50 go
100 mr TrK/n), ¢ ncnonb3oBaHMEM OCHOBHbIX PacTBOPOB. BbiuncasaT TINK Ha ocHOBaHUM 06pa3oBaHus coneli
aMMOHUS, ec/in OTCYTCTBYET HUTpuUmKauns, B NPOTUBHOM C/lydyae pacyeT fO/IKEH OCHOBbIBATLCA Ha hopmu-
poBaHuy HUTpaTa (B cooTBeTCcTBMM C B.2). OnpegensoT 3HayeHus pH 1 B cnyvyae Heo6xo4MMOCTY fOBOAAT A0
7.4 £ 0,2. Nn1oxo pacTBOpMMble BeLlecTBa He06X0AMMO A06aBNATL HA 60nee No3AHeN cTafmmn aKkcnepMMeHTa.

11.2.8.2 Ecnv Heo6xoAMMO OonpefeniuTb TOKCUMUYHOCTbL UCCnefyemMoro BelwecTsa, roToOBSAT pacTBoOp B Nu-
TaTenbHOI cpefe, coAepXallnii Kak akcnepMMeHTasibHoe, Tak 1 pehepeHTHOe BeLecTBa B TEX Xe KOHLEH-
Tpauuax. Kak B MHAMBUAYasIbHbIX pacTBOpax.

11.2.8.3 Ecnu TpebyeTcsa NpoBOAUTL U3MEPeEHUss abUOTUYECKON aerpajauun, roToBAT pacTBOp uccne-
Ayemoro BewecTBa c cogepxaHuem 100 mr TMK/n. koTopblii 6611 cTepunn3oBaH Ao6aBneHMEM TOKCUYHOMO
BellecTBa B COOTBETCTBYHLLEN KOHLEHTpaumu.

11.2.8.4 lo6aBnsA0T HeobxoauMble 06beMbl PACTBOPOB MUCCeayeMOoro n pepepeHTHOro BeLecTB, Kak
MUHUMYM, Ay6nupylolmne pecnupomMeTpuyeckmie konbbl. B cneaytowyo konby 06aBNA0T TONbLKO NUTaTelb-
Hyto cpefy (KOHTPO/Ib aKTUBHOCTMW Ky/bTypbl) U. NPV HEO6XOAMMOCTU, CMELLAHHbIA pacTBOP 3KCNepMMeHTas b-
Horo/ped)epeHTHOro BelllecTBa 1 CTEPUNbLHOrO pacTeopa. Ecnn nccnegyemoe BelecTBO ABASETCA nNoxopa-
CTBOPVMbIM, [06aBNAIOT €ro HeNOCPeACTBEHHO Ha AaHHOM 3aTane Mo Becy unv o6bemy uav obpabartbiBatoT
ero Tak e, Kak onucaHo B npuioxeHun b. lo06aBNSA0T rmApoKCUA Kanus, Lapuku HaTPOHHOW M3BECTN uin
apyroro abcopbeHTa B otaeneHusa nornotutena C02.

11.2.8.5 KonnyectBo konb

B o6liem cnyyae ucnosnb3yeTcs TO Xe camoe 4Mcio Konb, kak n B metoge A:

- Konb6bl 11 2, cogepxawme nccnegyemoe BeLecTBO U MOCEBHYHO Ky/bTypy (3KCMepuMeHTasibHas Ccy-
cneHsus),

- kon6bl 3 1 4. copgepxallme ToNbKO MOCEBHYH KyNbTypy (XO/10CTOM SKCNEPUMEHT):

- konb6a 5. cogepxalias pedepeHTHOe BELLECTBO M NOCEBHYIO KYNbTypy (KOHTPO/Ib aKTUBHOCTU Ky/bTy-
pbl);

W, MpY HEOBXOAUMOCTM, TaKXe;

- Konb6a 6, cogepxaliasn nccriegyemoe BeLecTBO U CTEPUIMIYIOL NI areHT (abnoTuuecknini cTepusbHblii
KOHTPO/IbHbIA 3KCNEPUMEHT);

- konba 7. cogepxallias nccnefyemMoe BelwecTBo, peddepeHTHOe BELLECTBO M NOCEBHYH KynbTypy (KOH-
TPOJ/Ib TOKCUYHOCTHN).

11.3 Npoueaypa akcnepumeHTa

11.3.1 loBoAAT KON6bI [0 XXenaemoi TemnepaTypbl ¥ BBOAAT B COOTBETCTBYIOLLME KOMObI NOArOTOB/EH-
HbI/i @KTUBHbIA U WX APYTOi MCTOYHMK MOCEBHON KyNbTypbl, YTOGbI KOHLEHTPALUS una no cyxoMy ocTaTky
cocTasnana He 6onee 30 mr/n. CobupaloT obopyfoBaHue, 3anyckaloT MeLlasnky, NpoBepsalT o6opyfoBaHne
Ha repMeTUYHOCTb M HaYMHAKT M3MepeHne noTpebaeHnsa kucnopoga. Kak npasuno, TpebyeTcs TONbKO CHU-
MaTb Heo6X0AMMbIE NOKa3aHUsi U NPOBOAUTL eXeHEBHbIE NMPOBEPKM NoALepXaHUs Heo6xoaMMOl Temnepa-
TYpbl 1 COOTBETCTBYIOLLErO NepemMeLlnBaHuns.

11.3.2 Mpn ncrnonb3oBaHMM aBTOMATUYECKOTO pPecnupomMeTpa MpPOoBOAUTCA HEMNpepbIBHOE U3MepeHune
noTpebneHns kucnopoga, Takum o6pasoMm 10-AHEBHbIN MHTEpPBasl MOXET ObiTb IETKO onpeaeneH. s Heas-
TOMaTUYEeCKOro pecnupomeTpa 6yayT NnpuemaeMbiMu exejHeBHbIE U3MEPEHNS.

11.3.3 BbluncnsAoT notpebneHne kucnopoga no pesynbrataMm U3mMepeHuid, NPOBOANMbIX B perynsipHble
N MOCTOSIHHbIE MHTEpPBasibl BPEMEHMW, NCMOMNb3ySA MeToAbl, NpeAcTaBeHHble U3roToBUTENEM 060pYyA0BaHUS.
Mo okoHYaHWM nepuoaa WMHKy6aLMKn, COCTaBNAOLWEro, kak npasuao. 28 gHell, n3mepsoT pH cogepXumMoro
KON16, 0CO6EHHO ecnn 3HayeHne NoTpebneHus kucnopoga Hwxe wiu Bbiwe TMK NH4, ana N-cogepxalumx
XUMUYECKMX BELLECTB.

11.3.4 MNpn Heobx0AMMOCTH, OTOMPAIOT NPO6LI U3 PecNMPOMETPUYECKUX KONO B HAYane n KoHLe aKcne-
pyMeHTa gna aHanmsa POY n/unv aHannTuyeckoro onpegesieHns XMM1M4eckoro sellecTsa (B COOTBETCTBUN C
B.4). MNpwn nepBoHavya/ibHOM 0T6Ope ybexaalTcs, YTO 06beM IKCMEePUMEHTATbHON CYyCMeH3nmn, ocTalLwencs
B Kon6e, ussecteH. Ecnu kucnopopg nornowaetca N-cogepxaljum uccnegyemsiM BELWECTBOM, ONpeaensoT
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yBe/IMYEHNE KOHLLEHTpaLMN HATPUTOB M HATPATOB 3a 28 AHEN 1 BbIYNCASAIOT KOIMYECTBO KUC/IOPOAa, noTpe-
6nsemoro B pesynbTare HUTpudukauun (npunoxexuve I).

114 [aHHbIe 1 OTYET O NPOBEAEHUN UCMbITAHNA

11.4.1 O6paboTKka pe3ynbLTaToB

11.4.1.1 [aHHble O NPOBEAEHNN IKCMEePUMEHTA AO/MKHbLI COAEPXaTbCA B NpuiaraemMomM oT4yeTe.

11.4.1.2 CHavana BbluncnstoT BIMK (mr 0 2/Mr nccnegyemoro BelecTsa) 4715 KaXA0ro nepnoga speme-
HV NyTem AeneHus notpebnexHns kucnopoga (Mr) uccnefyembiM BeLLECTBOM, CKOPPEKTUPOBAHHOIO C YY4ETOM
[aHHbIX KOHTPO/IbHOTO 3KCMEPUMEHTa C NOCEBHOW KyNbTypoid, Ha Maccy uccneiyemMoro BelyecTsa.

Oj, mr/n noTp.uccn.seww-Bom O» M/ B XONOCT,3KC/.
BrK*. — :

: (14)
Viccn.BBLL-BO, MI/n B cocyae

BbluncnsaT 6uopasnaraemMocTb CoriacHo ypasHeHusim (9). (10).

11.4.1.3 Korga gononHutenbHble onpegeneHvs cneunguruyeckoro XMMmMYeckoro Belectsa w/unun POY
npoBeAeHbl, BbIYNCAAIT bMopasnaraeMocTb B npoueHTax no popmynam (2). (3). (11).

11.4.2 [JOoCTOBEPHOCTb pe3ynbTaToB

11.4.2.1 MoTpebneHne KUCNopoaa B KOHTPOJSIbHOM 3KCMEPUMEHTE C MOCEBHOW Ky/bTypoli 06bIYHO CO-
ctasnseT oT 20 go 30 mr 0 2/n 1 He AO/MKHO NpeBbiwaTh 60 Mr/n yepes 28 gHeil. s BeNNyvH, NpeBbILLaloLLmnx
60 mr/n, TpebyeTcsA aKkcnepTn3a JaHHbIX U 3KCnepuMeHTanbHOM npoueaypbl. Ecnu BennyvHel pH Haxoaatcs
BHe Anana3oHa oT 6 A0 8,5 n noTpebsieHne kuciopoga uccnegyemMbiM BeLecTBOM cocTaBnsieT MeHee 60 %.
3KCNEepPUMEHT He06X0AVMO NPOBECTU MOBTOPHO C MEHbLUEN KOHLUEeHTpaumeli nccnefyemoro BeLecTsa.

11.4.2.2 Takxke MOryT UCNONb30BATLCA KPUTEPUU OOCTOBEPHOCTH, NpeAcTaBfieHHble B pasgene 10.4.

11.4.3 OT4yeT 0 NpoOBEeAEHNN UCNbITAHNA

OTyYeT 0 NpoBeAeHNN UCTbITaHWA JO/DKEH COAepXaTb MHAOPMaLuio, onncaHHyto B pasgene 10.4. O6-
pasel, npefcTaB/ieHNs pe3ynbTatoB NpefcTaBieH B NpunaoxeHuu Jl.
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MpunoxeHune A
(o6a3aTenbHOeE)

OueHka cnocoBHOCTH K 6MOPa3oXeHNI0 XUMUYECKUX BELecTB, 06/1a4atoLlmnx BEPOSiTHOM
TOKCUMYHOCTbIO ANA MHOKYyNATa

Ecnu xumuuyeckoe BelwecTtsBo, Npowejliee NCCnef0BaHNAa Ha CNOCOGHOCTb K GMOPaA3/IOKEHNIO, OKa3blBaeTCa He-
CNOCOGHbLIM K GMOPa3/IOXEeHUID, AN onpeAesleHNa OTANYNA MeXAYy MHIM6MpoOBaHUEM U MHEPTHOCTbIO peKkoMeHAyeTcs
nposejleHne HacTosAWel Npoueayp.bl.

A.1 Takasa xe unn naeHTNYHasa nocesHasa Ky/ibTypa UCNOJ/iIb3yeTCs B 3KCNepumMeHTax Ha 6VIOpa3rIaI'aeMOCTb N TOK-
CUYHOCTb.

A2 AI‘IH OUEeHKN TOKCUMYHOCTU XUMWUYECKUX BewecTtB, nccnegyemblx Ha cnoco6HOCTb K 6|/|0pa3no>KeHmo, noaxo-
ASWUM ABNSETCA UCNONb30BaHWE OAHOTO UIN KOMOGUHALUN MeTO/[0B UHIMGUPOBAHUA CKOPOCTU [ blXaHUA aKTUBHOTO una
cornacHo [10]. [11], BNK n/unu niruénposaHns pocTa.

A.3 ECNu MHIMGUPOBaAHUSA 3a CYET TOKCMYHOCTM HEO6XOAMMO n3bexaTb, KOHLEHTpauum nccnesyemoro BeuyecTsa,
Mcnosnb3yeMble B UCC/IeJOBAHUN Ha GuopasnaraemMocTb. He AOJ/IXHbl NpeBblwaTb 1/10 BennuunH ECM (Mnn meHee BENUYUH
EC”). NONIYYEHHbIX B UCCNEAOBAHUN HA TOKCUYHOCTbL. [1Ns BewecTB C BeNnYynHoin EC3g, npeBblwatoweit 300 mr/n. Bepo-
ATHOCTb TOrO, 4YTO OHMU ﬁy,qu OKa3blBaTb TOKCMYHOE BO3AEVICTBM€ B MccnepgoBaHnAax Ha 6|/|opa3no>|<eH|Ae. Mana.

A.4 BennunHbel EC ™ meHee 20 mMr/n, BepoATHO, 6yAyT NnpeAcTaBNATb cepbe3Hble Npo6aeMbl ANS NocneaywwWwmnx mc-
CﬂeAOBaHVIIZ. HeOGXOAI/IMU unccnenposatTb HU3KNE KOHUEeHTpayuunm BeuwecTtBa, obecrneuymBass MCNoONIb30BaHue mMeToga O vnn
ncnonb3oBaHua Cl4-MmeyeHoro maTtepuana. B uHomMm cnyvae, AN NOCeBHOI KynbTypbl, paHee noaseprasuweiica geiicteuio
unccnenyemoro seuwecrtresa, BO3MOXHO McCnosib3oBaHue 60nee BbICOKUX KOHLJ'eHTpaLl,I/II7I mnccnenyemoro seuectea. B no-
cnefHem cnyyas TepsieTca cneundmnyeckuii kputepuili CNocoGHOCTY BelecTBa K GMOPa3OKEHUIO.

MpunoxeHune b
(o6s3aTenbHOE)

Onpe,qeneHme CMOCOGHOCTM K 6V|o,qerpa,qau,vm Nn0X0 pacTBOpMMbIX BELWECTB

B akcnepumeHTax Ha onpejesieHne cnoco6HOCTU Kk Guogerpajalum ¢ N10X0 pacTBOPUMbIMU BeljecTBamu oco6oe
BHUMaHWe HEOGXOAUMO yAeNATb TakXe HUXecneAyUWUM acnektam.

5.1 MOCKO/bKY TOMOTeHHbIe XWU/AKOCTW peAKo NpeAcTaBfAT CMAOXHOCTA Npu oT6ope Npo6, pekomMeHayeTCcA TBep-
Able MaTepuanbl TOMOreHU3NPOBaTb /OGLIM NPUMEHUMbBIM CMOCO60M, YTOGbLI M36€exXaTb OWNGOK N3-3a HEOAHOPOAHOCTU.
Oco6yl0 OCTOPOXHOCTL HEO6XOAMMO NMPOABNATL B Cryvae, KOorjga M3 CMeCcuW XMMUYECKUX BelecTB C 6GONbWIUM Konuye-
CTBOM npumeceii Heo6xoA4MMO O0TO6GpPaTb NPOGbLI 06bEMOM HECKO/TbKO M.

5.2 B TeyeHune 3KCNepuMeHTa MOTYyT UCNO/b30BAaThCSA pa3/IMyHble CNOCOGbLI NepemMewnBanua. Cnegyet oTMeTUThb,
4TO NepemMelWMBaHWe JONXKHO 6blTb AOCTATOUYHBLIM A1 NOAJAEPXAHUA AUCNEPCHOCTU BEeLWeCcTBA, HO HE MPUBOAUTbL K U3-
6bITOYHOMY HarpeBaHWO WA NeHoo6GpasoBaHuUio.

5.3 JonycTUMO MCNONIb30BaHWe aMynbratopa, KOTOpblii cNoco6CcTBYeT 06pa3oBaHnio CTabuNbHOW aucnepcun mc-
cnefyeMoro Beuectsa. OMynbraTtop He J01XeH 6biTb TOKCUUYHbIM A4NA MUKPOOPTraHM3MOB, He JO/IXeH nojBepratbca 6mo-
pa3noXeHU WY Bbi3biBaTb LLeHOOGpPa3oBaHWe BO BPEMSA 3KCNepUMeEHTa.

5.4 na pacTBOopuTeneil NPUMEHSAIOTCA Te Xe KPpUTepuu, YTo N AN 3aMyNbraTtopos.

5.5 He pekomMeH/JyeTCcs UCNONb30BaTb TBepAble KOHTeliHepPbl ANSA TBepAblX TECTUPYEMbIX BELW,eCTB, HO OHW MOTYT
MCNONb30BaTLCHA ANA MAC/IAHUCTbIX BElW ECTB.

5.6 B cnyyaB uMcnonb30BaHWs BCMOMOTaTesibHbIX BELWECTB, TAKUX KaK 3My/ibratopbl, paCTBOPUTENIM U HOCUTENMN,
Heo6X04MMO NPOBOANTL KOHTPO/IbHbIV 3KCNEPUMEHT Ha GMoOpa3ioXeHne BCNOMOraTebHOTo BeljecTBa.

5.7 N0 60i U3 flaHHbIX pecnMpoMeTPUYeCKUX MeTo0B onpeaeneHns BMK MoxeT ncnonb3oBaTtbCs AN onpeaene-
HMA CNOCOGHOCTN K 6MOpPa3/I0XEHUNIO NOX0 PacCTBOPUMbIX BelecTB.
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MpunoxeHue B
(o6sa3aTenbHOe)

BbluncneHne n onpepesieHne COOTBETCTBYIOLWMNX NTOTOBbLIX NapaMeTpoB

B 3aBUCUMMOCTMN OT BbIGpPaHHOTO MeTo/a TpebyeTCs BbIYNCNATL ONpejesieHHble NTOTOBble NapaMeTpbl. Mcnonb3oBa-
HVWe AaHHbIX NapaMeTpPOB ONMWCAHO B COOTBETCTBYOWMNX pasaenax ANs KaXA0ro Metoja.

B.1 CofepxaHue yrnepoga

CopepxaHue yrnepoja Bbl4MCNAETCA U3 N3BECTHOMO 3/1eMEHTHOMO cocTaBa UK onpejensaeTcs 3/1eMeHTHbIM aHa-
nn3om unccnenyemoro seuiecrtBea.

B.2 TeopeTuyeckoe notpebnerHune kucnopopga (TMNK)

TeopeTuyeckoe noTpe6neHune kucnopopga (TMK) MoxeT 6bITb BbIYUC/IEHO, EC/TN 3/IEMEHTHbIi COCTaB W3BECTEH UMK
ero MOXHO onpeAenunTb.
Ans BewectBa CcHHCla NNNaNaO OPpSs TMNK 6e3 HuTpudgukaumm 6yaeTt cocTaBnAThb:

16 [2C+ 1/2(H ClI 3n)+3s+s2p + 1/2Na o] mriur
TNKNHi M (B.1)

C HUTpUdUKayunei:

16 [2Cc- 1/2(H- C!) + 5T2N + 3S + 5V2P- 1/2Na - o] Mr/wi

« (B.2)
TMKHOs M

rne M — monekynsphas macca.
B.3 Xumunuyeckoe notpebneHne kmcnopopga (XMK)

Xumunyeckoe notpe6neHune kncnopoga (XMNK) ans pacTBOpuMbIX B BOJe OpraHMYecKUX BellecTB onpejensaetcs Co-
rnacHo yctaHOB/EHHbIM npouyeaypam, Hanpumep, no ISO 6060.

Xumunyeckoe noTpe6neHune kucnopopa (XMK) yacto, oco6eHHO B calyyae NJ0OX0 pacCTBOPUMbIX Bel,ecTB, onpeaens-
eTcA. rMaBHbIM 06pa3oM, B COOTBETCTBUN C NPUBEJEHHbIM Bbille aHAaIUTUHECKNM METOAOM, TO eCTb B 3aKpbITO cucTemMe C
ypaBHWTenem faBneHus. B gaHHoii mogudmukauun Beujectsa, KOTopble C TPY/JOM ONpejenstoTca cTaHJ4apTHbIM MeTOA0M
(HanpumMmep, yKCycHas KucnoTa), MOTyT NojBepraTbCs yCMelWwHOMY KO/TMHEeCTBEHHOMY OnpejenneHnto. MeToA Takxe MOXeT
He pa6oTaTb, Hanpumep, B cAyyaB C nNupuanHom. Ecnu KoHUeHTpauua 6uxpomarta Kkanuwa ysenunymsaetca oT 0.016 H
(0.0026 M) o 0.25 H (0,0416 M), npssmoe B3BelwMnBaHme 5— 10 Mr BewecTBa o6/71eryaeTcs, YTo ABNAETCHA CyUW,eCTBEHHbIM
aAna onpeaeneHna XMK nnoxo pacTBOpPUMbIX B BOJe Bel ecTB.

B.4 PacTBOpeHHbli opraHmyeckuit yrnepop (POY)

PacTBOpeHHblli opraHunyeckuii yrnepog (POY) — opraHuuyeckuit yrnepopg nto60ro XMMmn4yeckoro seujectea uam cme-
cu. npoxoAswunii B Boae yepes 0.45 MKM hunbTp.

Mpo6bl oT6MpaloTCA U3 IKCNepUMeHTaNlbHbIX COCYA0B U HEMEeA/TeHHO UNbTPYOTCA B annapaTte Ans punetpayumn
C UCNOoNb30BaHUEM COOTBETCTBYHLUWEro MemMm6paHHoro punbTpa. MepBble 20 M (KONIMYECTBO MOXET 6GbITb YMEHbLWEHO,
eCcnu UCcnonb3yrTcA ManeHbkune punbTpbl) dunbTpata ygansawTca. O6bembl 0T 10 40 20 M AN MeHblIKe, ecnn oT6upa-
107cs (06beM B 3aBUCUMOCTU OT KOJIMYecTBa, HEO6XO/AMMOTO A1 aHanm3aTopa yrinepoja), COXpaHalTCa AN NpoBeAeHns
aHanusa yrnepopja. KoHueHTpauusa POY onpegensetca ¢ NOMOLWbIO aHanum3atopa opraHu4yeckoro yrnepopga, KoTopblit
MOXEeT NPOBOAUTbL TOYHOE N3MepPeHNe 3KBUBANEHTHOIW KOHUEeHTpauumn yrnepoaa, paBHo unum Huxe 10 % HavyanbHOW KOH-
ueHTpauun POY. ncnonb3yemMoi B aKCNepumMeHTe.

OTuUNbTpOBaHHbIe NPOGLI, aHa/IN3 KOTOPbIX HEBO3MOXHO NMPOBECTU B TOT Xe pabo4yuil feHb, MOTyT 6bITb COXpa-
HeHbl B XONOAWNbHUKE Npu TemnepaType Huxe 4 'C. Mpo6bl MOryT COXpaHATbLCA B TeyeHune 48 yacoB A0 NpoBeAeHUSA
aHanusa uAu AonblWwe Npu TemnepaTtype MuHyc 18 "C.
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NMpunmeuaHne — Mem6paHHbIe PUNBTPbLI HAaCTO MPONUTLIBAIOTCH MOBEPXHOCTHO-aKTUBHbLIMMW BelwecTBaMu AN
o6ecneveHns ruagpodunusaynmn. Takum o6pasom, PUALTP MOXET COfepXaTb [0 HECKONbKUX MF PAaCTBOPEHHOTO OpraHu-
4ecKOoro yriepopa, KoTopblii 6yAeT okasbiBaTb BAWSHNE HA OMpe/jie/ieHne Cnoco6HOCTU Kk GuopassioxeHunto. MAB n gpyrue
pacTBOpUMble OpraHMYeckne CoeANHEHNS YAANATCSA U3 GUALTPOB NYTEM KUNSIUEHUS B JeVOHU3NPOBAHHON BOAe B Teye-
HMe Tpex MepuoAoB, KaxXAblil MO OAHOMY HYacy. 3aTeM (PUIbTPbI MOTYT XPaHWTbLCA B BOAE B TeueHue OAHON Hegenu. Ecnm
MCNONb3yTCA OAHOPA30Bble KAPTPUAXU AN PUNbTPaA, Kax/jas NapTusi JoNXHa GbiTb NMpoBepeHa AN NOATBEPXAEHUA
TOro, YTO (YUBLTP He AB/IAETCSH MCTOUYHUKOM PACTBOPMMOTO OPraHMUYecKoro yrinepoga.

B 3aBMCUMOCTMN OT TNa MeM6paHHOro punbLTpa nccaejyeMoe Bel,eCTBO MOXeT yepxuBaTbCcs 3a cueT afgcopbunu.
Takum o6pa3omM, MoXeT 6biTb HEOGXOANMO YyAOCTOBEPUTHLCSH, UTO XUMUYECKOe Bel ecCTBO He yaepXuBaeTcsa UAbTPOM.

LUeHTpudgyrnposaHue npn 4000 [ [YckopeHue cBo6oaHOTro nageHusa. CTtaHjapTHOoe (<kHOpMasibHOe») 3HauyeHue,
NPUHATOE NPU MNOCTPOEHUU CUCTEM eAuHUL, cocTaBnsier g = 9,80665 m/c2] (okono 40,000 M c'2) B TeyeHne 15 MUHYT
MOXeT ucnonbsosartbca ANa guddepeHynposaHna TOY npotns POY BMecTo hunbTpauun. Metos He ABNAETCA HafeX-
HbIM NpPU Ha4yaNbHblX KOHUEHTpaLnsx MeHee 10 Mr POY/n. nockonbkKy Nn60 He BCe MWKPOOPraHU3Mbl ygansitoTcs, Nn6o

yrnepop kak 4acTb 6akTepuanbHOW naasMbl He PacTBOPEH.
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Mpunoxexnune I
(o6sa3aTenbHOe)

KoppekTupoBKa noTpe6aeHuss KUCopoaa ¢ yueToM HUTpuUdukaLmum

Ha pesynbTaTbl pecnvupomMeTpryecxux MeTo4o0B onpejenenus BMNK conpepenednem notpe6neHus kucnopoja B Ka-
YyecTBe aHANUTUYECKOW NpoueAypbl 3HAUYUTENIbHOE BIMSAHUE MOXET OKa3biBaTb MOT/OWEHNE KUC/IOpOAa, NOABASOWEECS
3a cyeT npolecca OKUC/MIEHUS aMMOHUA.

Ecnu npu oueHke moTpe6neHus kucnopopa npu 6uoperpajaunm BeWeCTBOM, He COAepXalWum asoT, HUTpUd K-
Kauns He yuyuTblBaeTCsA, BO3HMKalOlWMe OWNGKN He ABNAIOTCA CyleCTBEHHbIMU (He 60onee 5 %). gaxe ecnum okKUcneHue
aMMOHUIWHOTO a30Ta B CPefe NPOUCXOANT HEPABHOMEPHO MEXAY 3KCMEPUMEHTANbHLIMMN COCYAaMW U XONOCTbIM TECTOM.
OpaHako ANS BelWwecTB, COAepXaljux a3oT, B pe3yibTatax MOTyT BO3HUKHYTb Cepbe3Hble OWN6GKN, ecnu HaGnogaemMoe no-
Tpe6GneHue KNCNOPOJa HE CKOPPEKTUPOBAHO C YYeTOM KMC/iopoja, NoTpe6nsieMoro nNpyu OKAC/AEHUN aMMOHUITHOTO asoTa
[0 HATPpUTA W HMWTpaTa. B cnyuyae nonHoii HUTpudmkauum, Unu npeo6pasoBaHMss aMMOHWSA A0 HWUTpaTa, NpuMeHseTcs

cnepylujee ypaBHeHue:

MYH4» + 20r >NO3- ¢ 2H* + H20 . (r.1)

KonuuectBo kucnopopa, Tpe6yemoe ons 14 r asoTa, coctaBnsieT 64 r.u. Takum o6pasom, KUCnopoj, notTpednsembl i
npuv o6pasoBaHWmn HUTpaTa, cocTaBnsAeT 4.57. yMHOXeEHHOe Ha KOHUEHTpaLuto HuTpata. ECAv NpoUCXoANT NosTHAs HUTPU-

ukayma. cnejyeT UCNoONb3oBaTh Crejylollee ypaBHeHNe:

NH-4+3/202- > NO2--r2H* + H20: (r.2)

NO2-» 1/2 02->NO03-.

Kuncnopopg, nornoweHHbli 14 r asoTa, 6yaeT okucneH Ao 48 r HUTpUTa, TO ecTb (hakTop cocTaBnaeT 3.43.

MockoNnbKy peakuun ABNAKTCSA NocfefoBaTe/lbHbIMU, TaK Kak BbINOTHAITCA OCOGEHHbIMYU BUAaMU MUKPOOPraHus-
MOB, KOHUEHTpaLunWsa HUTPUTOB MOXeT yBenUUnBaThbCH WAU YyMeHblWaTbCA, B NocneaHeM cnyyas 6yaeT (popmuposatbca
9KBUBaANEHTHAA KOHUEeHTpauus HuTpaTa. Takum o6pa3om, KOIMYECTBO KMcnopoja, NnoTpe6aseMoro npu popmupoBaHumu
HUTpaTa, PaBHO YBe/IMYEHNIO KOHLEeHTpauumn HuTpaTta B 4.57. Torga Kkak Koan4yecTBo Kucnopopa, CBA3aHHOro ¢c hopmupo-
BaHMeM HUTPWUTa, yBeNM4nmBaeT KOHLUEHTpauun Hutputa B 3.43 UNN. C yMEeHbLIEHNUEM €ro KOHLUeHTpauuu, notpebneHue
Kucnopopa coctaBnseT 3.43. yMHOXEHHOE Ha YMEeHbLIEeHNEe KOHUEeHTpauum.

B anbTepHaTUBHOM Clyyae, eC/iv ONpeAeseH TONbKO «O06GLUNA OKUC/IEHHbIN a30T», NoTpe6/eHne Kucnopoaa 3a cyeT
HUTPUMD NKALUYM MOXeT BbiTb MPUHATO KaK 4.57. YMHOXEHHOE Ha YyBe/IMYEeHNEe OKUC/IEHHOTO asoTa.

CKoppekTupoBaHHas BenuMuynHa noTpebrieHMs KMcnopopjga 3a CYeT OKUC/IeHUS yrnepopja cpaBHusaetca ¢ TMNKAAN,

KaK ykasaHo B NpunoxeHuun b.
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Mpunoxexnune [
(pekomeHayemoe)

TexHuueckue cneyudukauum ana metoaa A.
OnpefeneHne NornoLWeHns pacTBOPEHHOTO OPraHMYecKoro yrinepoga

A.1 NabopaTtopus
0.2 laTa Havyasla TecTMpoBaHuUA
0.3 TecTupyemoe BelwecTBO:

a) HaumeHoBaHMue;

b) KOHUEHTpaL A OCHOBHOTO pacTeBopa, mMr/n;

C) NnepBOHa4danbHasi KOHUeHTpayus B cpege. CO. mr/n;

d) o6bem kon6bl aonA TecTuposaHusa (V), mn;

e) TNK nnu XMK. mtO 2 /inur Tectupyemoro Beuwectsa (NH4. NH 3).

A.4 NWHokynAaT:

a) UCTOYHUK;

b) npoBefeHHas o6paboTKa;

c) npegBapuTenbHasi o6pa6oTka (ecnum npoBojunach);

B) KOHUEHTpaLnsa B3BelWeHHbIX BelWecTB B peakyMoOHHOI mMacce, mr/n.

0.5 OnpepeneHne yrnepopjga

Ta6nuuya A.1 — AHanusatop yrnepogja:
POY nocne MpaHeii. mrtn
MJ kon6bl 0 ni n2

n3
TecTupyemMoe BelwecTtso *1
+ UHOKYNAT
1 a2
3Ha4vyeHune Ceop
b.
2 b2

3HadyeHune Cbao

XonocTas npo6a, MHOKYNAT

c1
6e3 TeCTMpPyeMOoro BeuecTea
3 c2
3HauyeHue CH,.
di
4 d2

3HauyeHne C™,,

3HauyeHue Cobiw - (Ch)f Copgy2
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0.6 OueHka mcxonHoli MHpopmayumn

Ta6nuuya 4.2

Homep kon6bl

3HauyeHune*

PacueT pe3ynbratos

D,-[1 C‘K c«" Jx1o00
Ca)0> 1 C&LI0)
02M1 °T cCc*“® 1X100
cCT cwo)
D\

°>4q 2
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% perpajauuu nocne N aHen

ns

*D, n02He HYXHO NPUBOAUTL K CPeAHEMY 3HAUYEHMNIO, eCIN €CThb 3HAUYUTENIbHAA pa3HuLa B 3HAUYEHUSX.

MpumevaHune

TOKCUYHOCTH.

0.7 AbnoTnueckas gerpagayuna (Heo6a3aTenbHO)

Ta6bnwuuya 4.3

KoHueHTpauus POY B cTepunbHOW KOHTPONbHOW npo6e, mr/n

%_abunoTunyeckoli_asrpagaunm -

cT

0.8 Cneunduruecknin xummyecknii aHanns (pekomeHgyetcsa)

Tabnuua 4.4

CTepUNbHbIi KOHTPONb

OcTaTo4YHOe KO/IM4ecTBO TecTmpyemblix
BelwecTB Ma KoOHel aKcnepumMeHTa

Sb

VHoKynupyemas TecTupyemas cpega

Bpewms, gHu
0 1
Cs(0) Cs(t)
T x00.
c50>

\% sa
seeeeeeeeeee- X 100

Sp

— Mopo6HbIe (hopmMaTbl MOTYT 6bITb UCMOMb30BaHbl AN pedepPeHTHbIX BEWEeCTB U KOHTPONS

(1%Y)

% HavasZibHOro passioxeHus
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MpunoxeHue E
(pekomeHagyemoe)

TexHuueckue cneyudukauum ana metoga B.

OnpepeneHve BbigeneHnsa guokcmaa yrnepoga (C02)

E.1 Na6opatopusa
E.2 laTa Hayana TecTupoBaHus
E.3 TecTupyemoe BewecTBO:

a) HaumeHoBaHue:

b) KOHUEeHTpayns OCHOBHOro pacTsopa, Mr/n:

c) MepBoHayanbHas KOHUeHTpauusa B cpege. CO, mr/n:

d) O6uee KonnyecTBO yrnepopaga, fo6aBneHHoro B konéy, mr C:

e>Tc o /mMrCo2:

E.4 VWHoKynAaT:

a) CToUHUK:

b) MpoBepgeHHasa o6paboTka:

c) MpepBapuTenbHaa o6paboTka (ecnu nposBogunack):

d) KoHueHTpauuns B3BelWEHHbIX BELWECTB B peakyWOHHOI macce, mMr/n:

E.5 Bbipa6oTka C02 1 pasnoxeHue

Ta6nuya 5— Metog: Ba(OH)/MaOH/gpyroii

BbineneHve C02 Obuee
TpOVBBOACTBO 3HaveHve T/, obwee 002x 100
Bpews. Tecvipyewoe XornocTast rpoGa Co2 v
iz 7} BELLIECTBO
Konal Koa2 KomGa3 Komad4  3HaweHve KonGal KoGa2 Kombal KoiGa2 — 3HadeHwe*
0
m
e
28
* He yunTbiBaTb, ecnn HabntogaetTca 60Nblan pasHmuya B 3HAYEHNAX MeX/Ay NOBTOPHOCTAMMU.
MpumeyvyaHune — MNopo6Hble popMaTbl MOTyT 6bITb MCNONb30BaHbl ANA pedepeHTHbIX BelWecTB U KOHTpONS
TOKCUYHOCTH.

E.6 AHanuns yrnepopjga (Heo6sa3aTenbHO)

Ta6bnuya 6 — AHanusaTtop yrnepoja
Bpewms, feHb TeCTVpyemoe BELLECTBO, M/
0 c<0)
281

C<4

1Mnun Ha KOHel Nnepuoja MHKy6auuu.

C1~Cxafl)

% ypaneHHoro POY = 1- XHOO.
Co - C«on(0)

E.7 A6notuueckan gerpagauuns (pekomeHagyetca)

XonocTas npo6a M/n

Gton©
Cxcnl)

o6patoBaHne_C02_B_CTBpWAbI*ON_Npo6B_nocns_28_aHBIA_(Mr)

% abuoTWYecKoii ferpajaLmm r-

T
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MpunoxeHune X
(pekomeHpayemoe)

TexHuyeckne cneuundgukaymm gna metoaa C.
MogaudunumnpoaHHblii TecT MITI (1)

X.1 Na6opaTtopus
)X.2 llaTa Hayana TecTUpoBaHus
X.3 TecTupyemoe BelwecTBO:

a) HaumeHoBaHwue:

b) KOHLeHTpauna OCHOBHOTO pacTeBopa, Mr/n:

c) MepBoHayanbHas KOHUeHTpauusa B cpeae. CO, mr/n:
d) O6bem peakuMoHHOU cmecu (V). mn:

e) TMK. mr ONn:

X.4 NHOKYnNAT:

a) McTouHnkn 3abopa una:

abdwdNpRE
RO©O~ND®

0.

b) KOHUeHTpayuna B3BelWEeHHbIX BELW,ECTB B aKTUBHOM UJ/le Noc/le akkAumaTtusaymm ¢ UCKYCCTBEHHbIM UIOM, MF/N:
c) O6bem A06aBNEHHOTO UNa/ANTp NUTaTenbHON’ cpeabl, MN:

d) KoHueHTpauus nna B UTOroBOW cpege, Mr/n:

e) MpeaBapuTenbHas o6pa6oTka (ecnum npoBoaunachk):

f) KOHUeHTpaumnsa B3BelWeHHbIX BelecTB B peakyMOHHOW Macce, Mr/n:

X.5 MoTpe6neHNe KUCNOpPoOAa: CMOCOBHOCTbL K PasfioXeHU0 MUKPOOPraHuamamm

Ta6nuuya X.1 — Tun ncnonb3syemMoro pecnmpomeTpa
BpemMA, AeHb
"1 e "3 "K
MoTpe6neHne 0 2 TeCTUPYeMbIM BelW,ecTBOM, Mr
al
a2
a3

NoTpe6neHune 0 2 xonoctoii Npo6oW, mr
b
MonpaBka Ha noTpe6neHne 0 2. Mr
alb
a2
asb
BMNK (MrOAMr TecTupyemoro BelwecTtBsa)
(a,-bvCoOv
(a24>yCoV

(a3.byCcov
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OkoHuaHue Tabnuupl X. 1

Bpems, feHb

% perpagauvn BMNIOTNK'IOO

3HauveHune"

*He yuntbiBaTb, ecnuv Ha6nro,qaeTcn 6onbWwoe pacxoxneHvue B 3Ha4YeHUAX MexXxay NOBTOPHOCTAMMU.

MpumevyaHune — MNofoGHbIe GopMaTbl MOTYT 6biTbh UCMONIb30BaHbl 41 peepeHTHbIX BelwecTB U KOHTPONS

TOKCUYHOCTMU.

X.6 AHanus yrnepopga (Heo6sa3aTenbHO)

Ta6nwuuya X.2 — AHanusaTtop yrnepoga

3HaqeHve POY 0
Konba A)ypatpwlemro 3HaueHve
/BvepeHHoe C nonpaskamm
Boga * TecTupyemoe BeuecTtso a —_ —_
Un ¢ Tectnpyemoe BewecTBo b, bi-c
Un + tectupyemoe BeuecTeo b2 b2-c
Un + TecTupyemoe BewecTso b3 b3 ¢
KOHTpOanaﬂ xonocTtasa I1p063 (3 —_— — _—_
a (b ©
% yaaneHHoro POY a X 100. oKD
a
X.7 Cneyndmmyecknini xumMumyecknin aHanus
Ta6nuya X.3
OcTaroyHoe KOMMHYECTBO TECTVPYENMOTO
0,
BELLIECTBA B KOHLIE TECTA Y MepBuHHO" GVOferparALYm
XonocTtaa npo6a c BoAoit S*
s.1
WHokynupoBaHHas cpega Sa2
sa3
S. $
% merpagauum = — —2%-x 100. 0K .2)
Sb
PacuyeT npounsBoaunTca Ans Konb al, a2. a3 cCOOTBETCTBEHHO.
MpumMmeyvyaHne — CneayeT NPUNOXUTb KPUBYI pacyeTa 3aBUCUMOCTUXTIKOT BpeMeHn, ec/im oHa MMeeTCH.
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MpunoxeHue U
(pekomeHpayemoe)

TexHuyeckue cneuundukaymm ans metoga .
McnblTaHue B 3aKpbITOM cocyfe

N.1 Na6bopaTtopusn
N.2 flaTa Havyana TecTupoBaHus
N.3 TecTupyemoe Bel ecTBO:

a) HaumeHoBaHue:

b) KOHUeHTpayna OCHOBHOMO pacTteopa, mMr/n:

c) MepBoHauyanbHas KOHUeEHTpauusa B cpefe, Mr/Mr TeCTUPYEMOTrO BelyecTBa:
d) TNK uau XnK. mr ON:

N.4 NHoKkynAaT:

a) McTouHukn 3abopa una:
b) NMpeaBapuTenbHas o6paboTka (ecnum nposBoaunachs):
c) KoOHUeHTpauua B3BelWEHHbIX BELWECTB B peakyMOHHOW macce, Mn/n:

N.5 MpoBepeHne ncnblTaHnA:

Ta6nuuya N1 — Metoa: BuHknep/anektpop
N> 0nGbl MrOr'n nocrie N aHein

XonocTaa npo6a — C UHOKY/NATOM, 1 Cl " n2
HO 6€e3 TeCTUPYyeMOro BeljecTBa

2 c2

3HauyeHue Npobbl T.
i 2

TecTupyemMoe BelWecTBO 1 al
C UHOKYNATOM

2 ®2

MpumeuvuaHne — Moao6GHble OopMaTbl MOTyT 6biTb UCMONb30BaHblI A4NA peddepeHTHbIX BEWECTB U KOHTpPoONsA

TOKCNYHOCTMU.

N.6 MonpaBka Ha HUTpucp mnkayuno (cm. npunoxeHune )

Ta6nuuya W2

Bpemsi UHKy6auumn auun

0 1 n2 n3 n*

0) KoHueHTpauuna Hutpatos (Mr N/n)

00 M3meHeHNA KOHUeHTpauuu Hutpatos (Mr N/n) —
0il) KncnopopHblit akBuBaneHT (Mr/n) —
ov) KoHueHTpauyusa Hutputos (Mr N/n)

V) M3MeHeHNA KOHUeHTpauuu HutpaTtos (Mr/n) —
(vi) KucnopopaHblii akBuBaneHT (Mr/n) —
(iii + vi) O6WNN KNCNOPOAHbIN 3KBUBANEHT —
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N.7 NcTtoweHune PK

Tabnuuya N3 — % pgerpagayun (% O)

VicToweHve PKnocre o aHeld (mr/n)
ni n2 n3 "K
("b-a,)
(Tb-a 2)
(/"b-a,)*
% Da, =
ncen. sew-Bo (Mr/n)TNK
(/"b -al
%O0az2-=
ncen. sew-Bo (Mr/n)TNK
Da.fpa,
% D « e —
* MpuHumaeTtcs, uto n\,(0)- a,(0)* 32(0)
rae rmmb(0) — npo6a co 3HayeHnem B 0 feHb:
a,(0, — BenuuMHa 3Ha4YeHUs TecTupyemoro BewecTsa B 0 eHb B Kon6e 1;

32(0) — BeNMYMHa 3HavyeHMa TecTupyemoro BewectBa B 0 feHb B kKonbe 2.
Ecnu T b"0) He paBHO a 1<0) nAK a2)0). TO MCNONb3YIOT:
(a1{0)“ a1(x)“ (mEKO)* MtY)) 1 «20>~ a2(x) - ("6(0)* TEPRY me

TbI,X)— 3HayeHue Npobbl B fjleHb X;
al(x) — BeNMYMHa 3HAYeHUA TeCTUPYeMOro BelecTBa B jleHb X B konbe 1;

a2(x) — BeNMYMHA 3HAYeHUA TecTUPpyeMOoro BelwecTBa B jleHb X B Konbe 2.

** He yuyuTbiBaTb, ec/iM Ha6ntogaeTcss 60NblIOE PACXOXAEHNE B 3HAUYEHUAX MeXAY NOBTOPHOCTAMMU.

N.8 XonocTana npo6a onpepeneHns PK
KucnopopgHoe notpe6neHne xonocToii npo6oii: (Tb’\ - Tb(28)) win. aTto noTpe6neHne BaxXHO ANSA Banupauumn

pe3ynbTtatoB UCNbiTaHUA N AONXHO COCTaBNATbL HE MeHee 1.5 mr/n.
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MpunoxeHune K
(pekomeHpayemoe)

TexHuyeckne cneyundukaymm gna metoga E.
MogandgununpoBaHHblii Tect O3CP

K.1 Na6opaTtopus
K.2 laTa Hayana TecTupoBaHus
K.3 TecTupyemoe Belw,ecTBO:

a) HaumeHoBaHue:

b) KOHUEHTpPauusa OCHOBHOrO pacTBopa, Mr/n:

C) nepBOoHayYanbHas KOHUeHTpauus B cpepe, Mr/n:

d) KoHUueHTpauunsa acbpNoeHTa B peakLuMoHHOW cmecu, mn/n:

K.4 OnpepeneHune yrnepopga

Ta6nuua K.1 — AHanusatop yrnepojga

PQY riocrie n gpHein (vr/m)
Nt KonGo!
0 M n2 «3
TecTupyemoe Bel,ecTBO + a1
WHOKYNAT
1 52
3HavyeHue CB(j
b,
2 br
3HayeHne Cm»
XonocTtas npo6a - MHOKYNAT c1
6e3 TecTupyemoro Beuje-
cTBa 3 <2
3HauyeHue Ctfl)
*i
4 d2

3HauyeHue Cdt>

Cap- C*» +C<»
2

n*
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K.5 OueHKa UCXOQHOW MHopmaumm

Ta6nwuya K.2
Ne Korbbl Pacyet pesyrTaroB % OErpagaLyv Mocrie N aHeld

0 n, n2 03

1 6, = 0
2 «v 0
CM> CbiK)
ol+o02
CpepHee 3HayeHune* 0 .- 2 0

*D, n D2 He HYXHO yCpeAHSATb, eCNIN eCTb 60Nbluas pasHuLua B 3HAYEHUSAX.

NMpumeuvyaHue — Mopo6GHbie (hopMaTbl MOTYT 6biTb UCMNONIb30BaHbl ANS pedepPeHTHbIX BelWecTB U KOHTpONsA
TOKCUYHOCTHU.

K.7 A6noTtnyeckan gerpagaumsa (Heob6sa3atenbHO)

Ta6nuya K.3

Bpews, am

0 1
KoHueHTpauusa POY B CTepuNbHOW KOHTPO/IbHOW NpoBepke ¢ «o> Cre
L«
% abuoTwuyeckon ferpagauum m C«°|' C«>x100. (K.1)
C40)
K.8 Cneuyuncdunyecknit xumunyeckuit aHanns (Heo6a3aTenbHO)
Ta6nwuya K.4
OCTaTO4HOE KOMMHECTBO TECTVPYEMOrO o M
% epswrm@merpapaumm
BELLECTBA B KOHLE TECTa
CTepUnbHbI KOHTPONb Sb
Sh-

MWHOKynupoBaHHas nuTaTenbHas cpepa sa
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MpunoxeHue N
(pekomeHpayemoe)

TexHuyeckune cneyndukaunmn ansa metoga F
MaHomeTpuyecknii motog onpegenenus BrK

N.1 Na6opaTtopusn
N1.2 laTa Hayana TecTupoBaHus
N.3 TecTupyemoe BelWecTBO:

a) HaumeHoBaHwue:

b) KOHLeHTpauna OCHOBHOTO pacTeBopa, Mr/n:

c) NepBoHayanbHasa KOHUeHTpauusa B cpege. CO mr/n:

d) O6bem kKon6bl ANns TecTupoBaHua (M), mn:

e) TMK nnu XNK. mr02/mr tectupyemoro seuectea (NH,. NOa).

N.4 Wnokynat

a) NcTouHnku 3abopa una:
b) NMpeaBaputTenbHas o6paboTka (ecnm npoBoaunach):
c) KoHueHTpauua B3BelWEHHbIX BeWecTB B peakyMOHHOW Macce, Mn/n:

N.5MoTtpe6reHne KNCNOPOAJA: CNOCOBHOCTbL K Pa3/IOXEHUI0O MUKPOOPraHusMamm

Ta6nwuuya N.1 — Tun ncnonb3yemMoro pecnupomerpa
Bpews, o
" e n3 "4 rk
MoTpe6neHne 0 2 TecCTUPYeMbIM BeWeCcTBOM, Mr al
a2
MoTpe6neHune 0 2 xonocToihi Nnpo6oOW, Mr b,
3HaueHue b2
NMonpaBka Ha NnoTpe6neHune 02, Mr al- bcp
BEMNK (MTO~MT TecTupyemoro Beujectsa ~
( Py w ) al- Vicp
co*
a2 - bop
cov
% perpapauunu D D1<
BMNK/TMK'I0 O D2(a2
3HaueHue’
*He yuuTbliBaTb, €CNM ecThb 60NbWAan pasHuWLa B 3HAUYEHUSAX.
NMpumeyvyaHune — Mopo6GHbIE (hopMaTbl MOTYT 6bITb UCMONbL30BAaHbl 4N1A pedepeHTHbIX BeluecTB U KOHTpPONA

TOKCUYHOCTHN.
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N.6 NonpaBka Ha HUTpud Mnkayu (cMm. npunoxeHune I

Tabnuuya N.2

Bpemsa MHKy6auuu, AeHb

0 28 PasHuua
0) KoHueHTpauua Hutpatos (MT N/n) (N)
() KucnopopHblii akBuBaneHT (4,57 X N X V). MT — —
(in) KoHueHTpauma HUTputoB (MT N/n) (N)
(iv) KucnopopgHblii akBuBaneHT (3,43 X N x V). mT — —
(ii+iv) O6WnNn KNCNOPOAHBLIN 3KBUBANEHT — —
N.7 AHanus3 yrnepopa (Heo6a3aTenbHO)
Ta6nuuya 17 — AHanusatop yrnepopja
Bpewms, aHu TecTupyemoe BeliecTBo (Mr/m) Xonoctasa npo6a (M1/n))
0 Co C xon(0)
281 C, Cxos(H

1/ Nnn Ha KOHel UHKY6BaLWOHHOTO Nepuoja.

[ c-C 1

p—— N[0} (n.1)

C(0)* Cx0*0) J

1.8 Cneyndunyecknin xummyecknin aHanns (Heo6s83aTeNIbHO)

Ta6bnuya 18
OcTaToYHOe KO/IMYecTBO TeCTUPYemMoro

% nepeuunoii 6uoaerpagaumm
BeljecTBa B KOHUe TecTa P Aerpaaau

CTepuNbHbI KOHTPONb S*
n 3 o0
HOKynupoBaHHasa nutaTtesibHasa cpeaa Sa a
<
N1.9 A6noTuueckas gerpagauus
NycTb a — noTpe6GneHne KUCNOPOJa B CTEPUNbHbLIX KOI6ax Ha KOHEL, TecTUpoBaHus (MT). Torga:
NMoTpe6neHne O, HA MT TECTUPYEMOTO BEU ECTBA = =---mmr-mmmmem > n.z)

cov

% a6uoTuuyeckol gerpagayumn =
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