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Mpeaucnosue

Llenn, 0CHOBHbIE MPWHLMMLI M MOPSAOK NpoBeAeHuA paboT N0 MEXrocyaapCTBEHHONW CTaHaapTu3auum
yctaHoeneHbl MOCT 1.0-92 «MexarocyaapcTtBeHHan cucteMa craHgaptudaumu. OCHOBHbIE MONOXEHUA» WU
FOCT 1.2 — 2009 «MexrocyaapCTBeHHaA cuctema crangaprtusauuu. CtaHaapTbl MEeXTrocyaapCTBEHHbIE,
npasuna W pekomMeHaauuu MO MEXroCyAapCTBEHHOW CTaHaaptusauuu. Mpasuna pa3paboTku, NPUHATHA,
NPUMEHEHUA, OOHOBMNEHUS U OTMEHbI»

CeeneHuA o0 ctanpapTe

1 NOANOTOBNEH ®eaepanbHbIM rocyaapCTBEHHbIM YHUTAPHBIM nNpeanpuatueMm «Bcepoccuinckui
Hay4HO-UCCNeAOoBaTENbLCKUII LIEHTP CTaHgapTusauuu, uicopmauum u ceptudukaumm cobipbsi, MaTepuanos
u sewects» (Pryr «BHULCMB»)

2 BHECEH $eaepanbHbiM areHTCTBOM M0 TEXHUYECKOMY PETrYSIMPOBaHNIO U METPOSIOrUN

3 MPUHAT MexrocyaapCTBEHHbLIM COBETOM MO CTaHAapTU3auuu, METponoruum u ceptudukauum
(npotokon Ne 61 ot 5 HOAGpsA 2013 T.)

3a NPUHATUE NPOronocoBarnu:

KpaTKOG HanMeHoBaHue Kog CTpaHbI nNo MK Coxpau.|eHHoe HanMeHoBaHWe HaLUuoHanbHOro opraHa no
cTpaHbl no MK (MCO 3166) 004 - 97 (UCO 3166) 004 - 97 cTaHjapTusauum
ApMeHus AM MuH3skoHOMUKKU Pecnybnukn ApmeHus
Benapyck BY [occTrangapt Pecny6nukn Benapych
Kuprusus KG Kblprelsctangapt
Mongosa MD Monaosa-CtaHaapT
Poccus RU PoccTtanaapt
TagXvKncTaH T TagxukcTangapT
Y3abekucTaH uz Y3cTtaHaapT

4. Hactoswumi ctaHaapT uaeHTu4eH mexayHapoaHoMy aokymeHty OECD Test No 311 Anaerobic
Biodegradability of Organic Compounds in Digested Sludge: by Measurement of Gas Production (OueHka
OuopasnaraeMocT OpraHM4Yeckux CcoeguHeHUn B COpPOXEHHOM OcCajke CTOYHbIX BOA4 B AHAdPOOHbLIX
YyCNoBUsIX: U3aMepeHune o6 pazoBaHus rasa).

MepeBoa C aHIMMIACKOIO A3bIKa (en).

CTteneHb cOOTBETCTBUA — uaeHTnyHasn (IDT)

5 Tlpukasom deaepanbHOro areHTCTea NO TEXHUYECKOMY PEerynupoBaHUi0 U METponoruu ot 22
HOs10psa 2013 r. Ne 810-CT MexrocyaapCrBeHHbIN crangapt FOCT 32475-2013 BBeaeH B AeNCTBUE B
KauyecTBe HaUMOHanNbHOro crangapra Poccuickon ®eaepaumm ¢ 1 asrycra 2014 r.

6 BBEJEH BMNEPBbIE

WHpopmayus 06 usmeHeHull K Hacmoswemy cmaHlapmy nybnukyemca 6 exe200HOM
UHGQOPMAYUOHHOM yKasamene «HayuoHansHble cmaHlapmbly, a MEeKCm U3MeHeHull u npaeoKk e
€XEeMECSAYHOM  UH(hOPMaUUOHHOM yKasamerne «HayuoHanbHble cmaHnOapmbi». B criydae nepecmompa
(3ameHbl) unu OMMEHbI Hacmosiez2o0 cmaHlapma coomeemcmeyiowee yesedomneHue 6ydem
OnybruKoO8aHO 8 EXEeMECSYHOM UHhOPMAUUOHHOM ykaszamerne «HayuoHanbHble cmaHOapmbi».
Coomeemcmeyowiaa UHgopmayusi, yeedOMIeHUs U meKcmbl pasmewaiomes 6 UHPHOPMayUOHHOU
cucmeme o006wWez0 ronb30eaHuss — Ha UHopMmayuoHHoMm caiime @edeparnbHo20 azeHmemea o
MEXHUYECKOMY Pe2ynupoeaHuio u Memponoauu e cemu MIHmepHem.
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B Poccuiickoin depepauuyM HacToAWMIA CTaHAAPT HE MOXeT OblTb MOMHOCTBIO MMM YaCTUYHO
BOCMNPOW3BEAEH, TUPaXXMPOBaH M PacnpoCTpaHeH B KayeCTBe OoduuManbHOro u3gaHusa 6e3 paspeLueHus
deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpPOBaHUIO U METPONOTUK
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BBeaeHune

Mockonbky COpPOXEHHBIN 0Caf0K WCNOML3YEeTCA C OTHOCUTENIbHO BbICOKOW KOHLUEHTpauuen
uccneayemoro BeLecTBa U NPOAONXUTENbHOCTb UCNbITaHUA 00bIYHO BonbLue, yem Bpems ero npebbiBaHua
B aHa3pobHbLIX peakTopax, YCNnoBUA TeCTa He BCeraa COOTBETCTBYIOT YCIIOBUSIM aHA3POOHbIX NpOLECCOB, a
TaKKe HE NPUMEHUMbl ANA OUEHKU aHaspobHOro GUopasnoXeHUsi OpraHUYecKUX XMMUYECKUX BELLECTB B
ApYrux ycnoBusix okpyxatouwen cpeabl. OCagok noaBepraercsa BO3AEUCTBUIO MCCNEAYEeMOro BewecTa a0
60 aHel, uTO npesbiWaeT 00bMHOE BpeMsi HaxoxaeHus ocagka (0T 25 po 30 gHen) B aHaA3POOHbIX
peakTopax, XOTA Ha MPOMBbILLSIEHHbIX 00bEKTaxX BPEMS HaXOXAEHWS MOXET ObiTb 3HauMTensHO Gonblue.
MporHo3bl No pesynbTaram AAHHOTO UCNbLITAHUA HE MOrYT ObiTb CAenaHbl Tak yoeauTenbHO, kak B cnyyae
aspoBHOro 6Guopa3noXeHusi, NOCKONMbKY [O0KA3aTenibCTBa, HAKOMMEHHbIE AMNA ONUCaHWUSA MOBEAEHUA
uccnegyemblx BELLECTB B adPOOHLIX UCMLITAHUAX U NPU MOAENUPOBAHMM UCMLITAHUI Takke B aspoGHOM
cpeae, SABNSIOTCA AOCTATOMHLIMU ANSi YCTAHOBNEHUA CBA3WM C Pa3noOXeHWeM; Ansi aHaspobHOW cpeabl
CyLECTBYET HEMHOro mnoAoOHbIX AokaszatenbCTB. MOXHO npeanonaratb, 4YTO MOMHOE aHadpobHOe
Guopa3snoxeHue NPOUCXOAMUT, €CAIU AOCTUrAETCH YPOBEHb OT 75 % A0 80 % OT TEeOPEeTUYECKOro BblAENeHuUs
rasa. Beicokoe cooTHOLIEeHue coaepxaHua XxuMn4eckoro BerLlecrtsa K 6Momacce, ucnosnb3dyemoe B 1aHHOM
UCMbITAHUM, O3HAYAET, YTO XMMUYECKOE BELLECTBO, NOCTyNaloLLee B aHa9POOHbIN peakTop, BEpOoATHO, OyaeT
pasnaratbCqa B I'IO,q06HbIX yCrnoBusx. Kpome TOro, Bewiecraa, KOTopble HEe MOIyT BbITb nepeseaeHbl Ha ras3 B
NCNbITAHUMU, HeobsA3aTenbHO 6y,qu yCTOﬁl-IMBbIMVI npu bornee aKONOrMYECKU peanuCTUYHbIX COOTHOLLIEHUAX
BeLecTBO — BuomMacca. Kpome Toro, npoucxoasaT apyrue aHaspobHble peakuum, B KOTOPbIX BELLECTBA MOTYT
XOTs1 Obl YACTUYHO pasnaratbCcs, HanpuMmep, NyTem AexXnopuposaHuns, HO HaCTOFILLWIﬁ TECT Takue peakuum He
obHapyxusaeT. OOHAKO, MPUMEHSS KOHKPETHbIe aHanuTU4YeckMe MeTOAbl ONpEeAeneHust MCCneayemoro
BELLECTBA, MOXHO KOHTPONMpOBAaTh ero youiBaHue (cm. 2.1.3, 3.12.4, 4.2.2 n 4.8).
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M EXTOCYAAPCTUBETHTHUbB W CTAHJAAPT

METOAbI UCMBITAHUA XUMUYECKOWN NPOAYKLUM, NPEACTABASIOLLEN OMACHOCTb ANA
OKPY)XAIOLLIEN CPEAbI

OueHka 6uopasnaraemMoCTn METOAOM OPraHuYecKux coeiIMHeHui B C6poXeHHOM ocafike CTOYHbIX
BOJ B aHA3POOHbIX YCIOBUAX

Testing of chemicals of environmental hazard.
Anaerobic biodegradability of organic compounds in digested sludge

Dara BBegeHua — 2014-08-01

1 O6nactb NnpUMEeHeHunA

HacTrosiLmii CTaHaapT ONUCLIBaeT METOA ANSA OLEHKM MOTEHLMANbLHOro aHaspoBHOro G1uopasnoxeHus
OPraHUYeCKUX XUMUYECKMX BELECTB NPW ONpPeAEneHHbIX YCroBUSX (Hanpumep, B aHaspoGHOM peakTope B
[aHHbI MOMEHT BPEMEHU U NPU ONpPeAenNeHHOM Anana3oHe KOHLEHTPaLMN MUKPOOPraHU3MOB).

2 OCHOBHbI€ NOJIoXKeHus

2.1 MpuHuun MeToaa

2.1.1 TpoMbITbINi COPOXKEHHDbIN ocanok” ¢ HU3KUM (meHee 10 Mr/n) cogep>xaHUEM HEOPraHu4eckoro
yrnepoga (HY) aecatukpatHo pa3tasnsioT 40 nonyyveHuns obLuei KOHUEeHTpauum TBepabiX BewecTs oT 1 Ao
3 1/n 1 HKYGMPYIOT B 3aKyMOPEHHbIX COCyaax C UCCneayembiM BELLIECTBOM NpU TEMNepaType @52
°C B KOHUeHTpauun ot 20 go 100 Mr coaepxaHus yrnepoga Ha NUTP B TedeHne He Gonee 60 aHen.
AKTMBHOCTb OCajka OLIEHMBAIOT C NOMOLLbIO MapannenbHOil XOonocTon npobbl, coaepxalyelt 0cagok B
TECTOBOIi cpege, Ho 6e3 uccneayemoro BeLLEeCTBa.

2.1.2 V3mMepAloT yBenuueHue J[aBrnieHus rasoBon pasbl B COCyAe B pedynbrate o6pasoBaHus
yrMekncnoro rasa u metaHa. bonblias yacte obpasosasweroca CO, Oyaet pacTtBopATLCA B xuMAKoW (hase
Unu NepexoanTb B KapOOHaT unu rmapokapboHaT B YyCNOBUAX UCTLITAHUS. DTOT HEOPraHWYECKUn yrneposa
N3MEPAETCA B KOHLE UCMbITAHUSA.

2.1.3 KonuyectBo yrnepoaa (HEOpraHMYeCcKOro W MeETaHa), MONy4YeHHOro B pesynbraTte
OuopasnoXeHuss UCCNeayemMoro BeLlecTBa, pacCYMTbIBAOT M3 HETTO oOpa3oBaHMA rasa WU HeTTo
obpasoBaHus HY B »wugkoit ase cBepx 0Opa3oOBAHHOIO B MNYCTbIX KOHTPOMbHbIX Npo6ax. CreneHb
OMOpasnoXeHUs paccuYUTbLIBAIOT, ucxoasa u3 obero nony4eHHoro HY u yrnepoaa B coctaBe MeTaHa kak
MPOLIEHT OT M3MEPEeHHOr0 WM pacCYUTaAHHOrO Komu4yecTBa yrnepoga, Ao00aBNeHHOro B COCTaBe
uccneayemoro BeuwlectBa. Xoa OMOpPa3noOXeHUss MOXHO OTCNeAuTb TONbKO NYTEM NPOMEXYTOUHbIX
usmepeHuii obpasoBaHua rasa. Kpome Toro, OCHoBHOe BuopasnoxeHue MoxeT ObiTb onpeaeneHo nyrem
cneuuarnbHbIX aHANM30B B HA4Yane u KOHUE UCnbITaHus.

MpumeyaHwUue — lNpnM NONb30BaHUN HACTOSLMM CTaHAapTOM UenecoobpasHo NpoBepuTb AeicTBUE
CCLINTOYHBIX CTaHAapPTOB B MHPOPMaLMOHHOR cucTeMe obLLero Nonb3oBaHua — Ha oduyuansHom caiTe degepanbHoro
areHTcTBa Mo TEXHUYECKOMY PEryriMpoBaHuio U METPONOrMn B CeTU MIHTEPHET UNK No eXerogHOMY WHGOPMaLUOHHOMY
yKkasaTento «HauuoHaneHble CTaHAapThl», KOTOphIA onybnukoBaH Mo COCTOAHWUIO Ha 1 SHBaps Tekywero roaa, W no
BbINYCKaM eXeMEeCSAYHOro UHGOPMaLMOHHOro ykasaTensi «HauwoHanbHbelA cTaHAapTel» 3a Tekywuit rog. Ecnu
CCHIMOYHLIN CTaHAapT 3aMeHeH (M3MEHeH), TO MpU NoNb30BaHUW HACTOSILLMUM CTaHAapTOM cneayeT pyKoBOACTBOBaTLCA
3aMeHsIoWMM (M3MEHEHHEIM) CTaHAapToM. Ecnu ccbinoyHblil cTaHgapT oTMeHeH 6e3 3aMeHbl, TO MONOXeHWe, B
KOTOpPOM JjaHa ccblfika Ha Hero, MPUMEHSIOT B YacTH, He 3aTparMBaroLleil 3Ty CCbISIKy.

U3paHune ocpuumnansHoe

" CBpoxeHHBIIt 0cafoK NPeACTaBNAET coGoi CMeCh 0cax/aeHHbIX (a3 CTOYHLIX BOA W aKTUBHOTO UNa, KOTOPLIE
6binn UHKYGUPOBaHEI B aHasapoBHOM peaKkTope Npu TemnepaType okono 35 °C AN cHwkeHus GuoMaccel 1 3anaxa u
o6e3BoxmBaHua. Ocafok COCTOMT U3 accoLlmaLmmn aHaspobHEIX hepMeHTaTUBHBIX U MeTaHo6pa3sytoLnx 6akTepuit,
NPOAYLMPYHOLMX YrIeKkUCnbli ra3 u MmetaH [11].
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2.2 Uudpopmauma o6 uccrnegyeMoM BelLecTee

AnA KOpPPEeKTHOW WHTepnpeTauun MNONyYEeHHbIX Pe3ynbTaToB AOMkKHbI ObiTb U3BECTHbI 4YMCTOTA,
pacTBOpUMOCTb B BOAE, NETy4ecTb M aacopOLUMOHHbIE XAapaKTEpUCTUKM UCCNEeayeMoro BeLLecTBa.
CoaepxxaHne opraHM4eckoro yrnepoaa (B NpoLeHTax Nno mMacce) B UCCNenyemMOM BELLECTBE AOSMDKHO ObiTb
pPacCUYMTaHO M3 ero XMMUYECKO CTPYKTYpbl UNU OnpeaeneHo NyTemM usmepenus. ns neTyqdux nuccneayembix
BellecTB HeoBX0AMMO 3HATb U3MEPEHHbIE UMW PacCYUTaHHbIE KOHCTaHTbl FeHpu B UensAx onpeaeneHus
BO3MOXHOCTM MCMONb30BaHUA Tecra. AnA Bbibopa COOTBETCTBYIOLUEN KOHLEHTpauuu uccneayeMmoro
BELLECTBA M MHTEPNpPETALMKU Pe3ynbTaToB, CBUAETENLCTBYIOLLUX O HU3KOW CMOCOOHOCTU K BUOPA3NOXKEHUIO,
HeoOXoaUMbl CBeEHMSA O TOKCMYHOCTM BellecTBa AnA aHaspobHbIx Oakrepuii. PekomeHayeTca Takke
NpoBOAUTL KOHTPOMb MHIMOMpPOBaHMSA, €CAM TONbKO HE W3BECTHO, YTO uccnegyemoe BELeCTBO He
noaasnsieT akKTMBHOCTb aHA3POOHLIX MUKPOOpraHuamos (cm. 3.8 u [12]).

2.3 NMpuMeHUMOCTb MeToaAa

MeTO,El MOXXET UCNOoNb30BaATLCA ANA pPacTBOPUMbLIX B BOAEC XUMUYECKUX BELLUECTB; OH TaKXke MOXeT
NPUMEHSITLCA AN NIOXO PACTBOPUMbIX W HEPACTBOPUMbBIX XUMMUYECKUX BELLUECTB, MPU YCIOBUM, YTO
MCNOMb3YETCA METO[ TOYHOro A03MpoBaHus, Hanpumep, no [13]. Kak npasuno, Ans neTyuuMx BELIECTB
peleHe nNpuHUMaeTcs uHAMBMAYyanbHo. MoryT ObiTb CO3aaHbl cneumasnbHbie YCNOBUS, HanpuMmep, ras B
TE€YEHUe UCMbITAHUS He BbIMYCKaloT.

2.4 PedpepeHTHOE (CTaHAAPTHOE) BEWECTBO

Jna npoBepku npoueaypbl pedepeHTHOe BewecTBO TECTUPYIOT B mapannenbHon npobe BMecTe ¢
00ObIMHBIMM TECTOBbIMM Mpobamu. B kayecTBe CTAHAAPTHLIX BELLECTB MOTYT UCNONbL30BaTbCA (heHon,
6eH3oaT HaTpuA U nonuatuneHrnukonb 400, Ana KOTOpbLIX OxuaaeTcs Guopasnaraemoctb 6onee 60 % ot
TEOPEeTUYECKOro BbiAeneHns rasa (Hanpumep, N0 MeTaHy U HeopraHu4yeckomy yrnepoay) B TeueHue 60 gHen
no [3], [14].

2.5 Bocnpou3BOOMMOCTb pe3yfibTaTOB UCNbITAHUA

251 B wmexayHapogHoM  mMexnabopaTtopHom Tecte [14] ©Obima nokasaHa  xopoluas
BOCMPOW3BOAMMOCTL MPWU W3MEPEHWW AABNEHUA rasa B Tpex napannenbHbix npobax. OTHOCUTENbHOE
CcTaHJapTHoe OTknoHenue (koadpdpuuymeHt sapnaumu KB), kak npaBuno, coctaensino meHee 20 %, xota
JaHHoe 3HayeHue yacTo npesbiano 20 % B NPUCYTCTBUN TOKCUUHBIX XMMUYECKUX BELLECTB Unu bnwke K
KOHLY 60-aHeBHOro wWHKyGaLuoHHOro nepuoda. Bonee 3HAuMTENbHbIE OTKNOHEHUA OGbiNM  TaKkKe
obHapyxeHel B npobax obbemom meHee 150 mn. OkoHdyaTenbHble 3HayYeHust pH TecToBoli cpeabl
Haxoaunucb B AnanasoHe ot 6,5 no 7,0.

2.5.2 B mexxnabopaTopHOM TecTe Oblnu NonydYeHbl Crneayoume pesynbTarhbl:

Tabnwuuya 1-PesynbTarsl BOCNPOU3BOAUMOCTU

OTHoCcK- OTHoCK- Aatrie no
_ CpepaHee >60% pasno-

Wecene- Oaye Cpe,qu:e CTaT::::'zioe 23‘2::3; pasnoxeHue (13 CTaT:::;ﬁioe KeHus B
Bgyee“g$:° 'D‘E'n' b, (u3 06X OTKIOHeHNe AaHHble, "o’iLB'i?;K' OTKNOHeHWe no’iﬁi‘;

. ! AaHHBIX), % (13 0BLymX Ny ,Cla;ll'lel)() % (3 0BLYMX ”I:IﬂﬂblTa

o " -

AaHHbIX), % AaHHbIX), % HUAX, N

MansmMuTUHOBa

+ + =70%*

a KACHOTa 36 68,7 £ 30,7 45 27 72,2+18,8 26 19 =70%

MonuaTtunex-

+ + = 83%*

FRKONs 400 38 79,8 +28,0 35 29 77,7+17,8 23 24 = 83%

* B nponopuuu ot no

2.53 KoahduUMeHTbl Bapuaumm CpeaHuxX 3HaYeHUd AN BCEX BENWYMH, TMOMNyYEHHbIX Ans
nanbMUTUHOBOW KMCMOTbI W nonuatunexrnukona 400, gocturanu 45 % (0 = 36) u 35 % (n = 38)
cooTBeTcTBEHHO. Koraa sHaueHus meHee 40 % un 6onee 100 % He yuuTbiBanuCbL (NpeanonaraerTcs, uto
nepBoe CBA3aHO C HEONTUMarbHbIMU YCNOBUAMM, NOCAEAHEE—NO HEN3BECTHLIM NpuunHam), KB cHuaunmch
[10 26 % 1 23 % COOTBETCTBEHHO. COOTHOLIEHNA «NOATBEPXKAEHHLIX» BENUMUH PA3NOXEHUA COCTABMAMNMU He
MeHee 60 %. Pasnoxenus coctaBnanm 70 % AnA nNanbMUTMHOBOW Kucnotel U 83 % — ana
nonuatuneHrmukonss 400. CooTHOWEHWU npoueHTa OMOpPa3NOXEHUs, MNOMYYEHHbIE U3  M3MEpPEHWit
pacTBOpPEHHOro HeopraHudeckoro yrnepoga (panee — PHY), ObinuM  OTHOCUTENbHO HU3KUMM, HO

2
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HEeMoCTOAHHbIMUW. [NA NnansMUTUHOBOW KMCNOTbI OHM Haxoaunuck B AnanasoHe ot 0 % no 35 %, cpeaHee —
12 %, KB — 92 %; nonuatunenrnukonsa 400 — ot 0 % a0 40 %, cpeaHee —24 %, c KB — 54 %.

3 Onucanune metoma

3.1 O6opynoBaHue

B ncnbiTaHum UCnonb3yloT cTaHaapTHoe nabopaTopHoe 000pyAOBaHME, a Takxke:

— MHKybaTop uckpobesonacHblil ¢ BO3MOXHOCTbLIO NoaaepxaHusi Temneparypsl (35 £ 2) °C;

— CTEeKMSHHbIE TECTOBbl€ COCYAbl, YCTOMYMBBLIE K [aBMNEHWI0, COOTBETCTBYIOLLEr0 HOMUHAMbHOrO
o6bema’’, Kawablii M3 KOTOPbIX CHAGXEH repMEeTUYHOIN ra30HEeNpPOHULIAEMOi MeMBpaHoil, CrocoBHON
BblaepxaTb AaBneHue okono 2 6ap. O6beM cBOOOAHOrO NPOCTPAHCTBA A0MKeEH cocTtaenaTb oT 10 % go 30
% ot obuwero obbema. Ecnn Guoras perynspHO BbiNyCKaeTCsl, AOCTATOYHO ucnonb3oBatb 10 % obuiero
obbema B kayecTBe CBOOOAHOrO NPOCTPAHCTBA, HO €CMW BbIMYCK rasa NPOBOAUTCA TONMbKO B KOHLE
ucnoitaHusa, Tpedyetca 30 %. CTeknsHHble COCyAbl HOMUHANbLHOrO o6bema 125 mn, obwero obbema okono
160 MR, pekoOMEeHAyeTCsl 3aKkpbiBaTb MeMBpaHon 2 W anoMUHUEBLIMU CKo6aMM, ecnu [aasneHue
BbINyCKaeTCs1 BO BPEMSs Kaxaoro otbopa npo6

— npubop NS U3MEepeHns AaBneHust”, aganTUPOBaHHbIA ANA M3MEPEeHUs U Bbilycka B aTMocdepy
00pa30BaHHOrO rasa, Hanpumep, pPYYHOW MAHOMETP MNOAKMIOYAOT K MNOAXOAALEA WIMne Lnpuua;
TpexkaHanbHbIM ra3oHeNpPOHULAEMbI  knanaH obneryaet BbICBOOOXKAEHUE W3OLITOYHOTO [aBreHus
(npunoxexue A). HeoBxoaMmo cCOXpaHuTb BHYTPEHHUI O0ObeM TPyOKM AaTyMka AABMIEHMA U KnanaHa Ha
MaKCUManbHO HW3KOM YPOBHE, yTOObI OWMOKM 3a cyeT npeHebpexeHus obbeMoMm obopyaoBaHusi Obinu
HE3HAUYUTENbHbLIMU;

MpumevaHne 1 — 3HaYeHUA [aBMEHUs UCMONbL3YIOT HENOCPEACTBEHHO ANA pacyeTa Konu4vecTBa
obpasoBaHHoOro B cBobofHOM npocTpaHcTBe yrrepoda (cMm. 4.1 — 4.3). Kpome Toro, 3HaueHuUsi AaBrieHUsi MoryT 6biTb
npeobpasoBaHbl B 06eM (Mpu TeMmnepaType 35 °C, atMocdepHOM AaBneHnn) obpasoBaHHOro ra3a ¢ UCNosib3oBaHMeM
rpacduka nepesoja (KanubpoBOYHOW KpuBOW). 3TOT rpaduk CTPOAT MO AaHHLIM, MOMYYEHHBIM MyTEM BBEAEHUS
n3BecTHbIX 06beMoB razoobpa3Horo a3oTa B Cepuio TecToBbIX cocyfoB npu (35 * 2) °C u perucrpupoBaHus
Nosly4eHHbIX AaBneHuii (NpunoxeHue B). PacyeT npusefeH B npumeyaHnm cMm. 5.3.

Il pnmMedYyaHKNe 2 - CnenyeT COﬁJ'IPOAaTb OCTOPOXHOCTb U nsberatb yKoInoB urnow npu ucnonb3oBaHUN
MUKPO-LLUMNPULEB.

- aHanu3aTop yrnepoaa, npeaHasHa4YeHHbIN ANa NPAMOro onpeaeneHna HeopraHUYecKkoro yrnepoaa B
aunanasoHe ot 1 go 200 mr/n;

- LUNPULBI BEICOKON TOMHOCTU AN 0TOOpa razoobpasHbIX U XUAaKux npoo;

- MarHuTHbIe Mewanku (no BbiIGopy);

- MepyaTtoyHas kamepa (pekomeHayeTcs).

3.2 PeareHTbl
Mcnonb3yloT peareHTbl aHanUTUYECKON YUCTOTDI.
3.3 Bopa

Mcnonb3yloT AUCTUANUPOBAHHYID WU AEUOHU3UPOBAHHYIO BOAY (HEe COAEepXallyl0 KUCMopoAa,
nony4YeHHyto 6ap6oTuposaHuem a3oTom, cogepawum MeHee 5 Mkn/n kucnopoaa), ¢ cogepxaHuem POY
MeHee 2 Mmr/n.

3.4 TecTtoBana cpepa

3.4.1 ToToBAT cpeay Ans pa3baBneHus, cCoaepXallylo Cneayiole KOMMOHEHTbI B YCTaHOBNEHHOM
KOnu4ecTBe:

-kanus aurnapocpoccar 6essoaHbii (KH,PO,): 0,27 r;

-auHatpusa ruapodocdar goaekaruapat (Na,HPO,012H,0): 1,12;

" PekomeHayeMblit 06beM cocTaensieT oT 0,1 A0 1 1.

PekoMeHAyeTCs UCMOMNb30BaTh rasoHenpoHULaeMble CUINKOHOBLIE MeMbpaHbl. Kpome Toro, pekoMeHayeTcs
MPOBEPSTL FEPMETUYHOCT KPLILLIEK, 0COGEHHO MeMGpaH W3 ByTUnkaydyka, NOCKOMbKY HEKOTOpbIE KOMMEPYECKH
[OCTYMHBIE MEMGPaHbI He ABRSIIOTCS! JOCTATOMHO HEMPOHULIAEMBIMU ANA METaHa, ! HEKOTOPbIE MeMBPaHbI TEPSIIOT
FepMET/|HOCTb NOCIE NPOKONa UTTIOH B YCNIOBUAX MCMLITAHWA.

" O6opynoBaHNe AOMKHO UCNONB30BATLCS U KANUGPOBATLCS PErYNAPHO B COOTBETCTBUN C UHCTPYKLUSMM
npouasoauTens. Ecnn ucnonbayeTcs MaHOMETP Hajslexallero kauecTsa, Hanp1Mep, KancynUpoBaHHLIA CO CTanbHOIA
MeMGPaHOii, kanuGpoBKa B 1aGOPATOpUY He HyXHa. TOUHOCTL KanNGPOBKM MOXHO NPOBEPHTS B naGopatopuy c
MOMOLLbIO OAHOTOMEYHOrO U3MepeHusi npu 1010° Ma Mo CpaBHEHNIO C MAHOMETPOM C MEXaHWYECKON UHAMKALIMEI.
Koraa aTa Touka M3MepsSeTCA NPaBMUIbHO, JINHEHHOCTL Takke GY/eT HeM3MEHHOM. ECnn NCnonb3yioTea Apyrue
N3MepuTENbHbIE YCTPOlCTBa (6e3 cepTUdMLNPOBAHHOI KanMGpPOBKM NPON3BOAMUTENS), KANMGPOBKY PEKOMEHAYETCS
MPOBOAMTL ANA BCEro AManasoHa ¢ perynsipHbIMU UHTEpBanamiu.
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-ammoHus xnopug (NH,CI): 0,53 r;

-kanbumua xnopug gurngpat (CaCl,e2H,0): 0,075 ;

-marHus xnopug rekcarmgpat (MgCl,e6H,0): 0,10 ;

-xenesa (Il) xnopug tetparngpara (FeCl,e4H,0): 0,02 ;
-pesasypuH (MHaukaTop kucnopoga): 0,001 r;

-HaTpua cynbdug HaHornapat (Na,Se9H,0): 0,10 ;

-OCHOBHOW pacTBOp MMKPO3remMeHToB (Mo BbIGopy, cMm. 3.5): 10 mm;
-0OBECTM BOAOW, HE cogepxaLlen kucnopog (cm. 3.5), go 1 n.

I punmMedaHue —J:IJ'IH obecneyeHuns HeO6XOJJ,I/IMOFO BOCCTaQHOBUTENBHOIO noTeHUnana cnegyet
ncnonb3oBaTk CBe)KeI'IpVII'OTOBJ'IeHHbIVI CyJ'II:CbVI,D, HaTpuAa Unu npoMblBaTb U BbICYLLUMBATL €ro nepej Ucnofib3oBaHUEM.

McnbiTaHns MoryT npoBoauTLCS 6€3 MCnonb30BaHus nepyaTtoyHon kamepsl (cM. 3.11). B atom cnyyae
KOHEYHas KOHLIEHTpaLMsi CEPHUCTOrO HaTpusi B cpeae AomkHa ObiTk yBenndeHa Ao 0,20 r Na,Se9H,0 Ha 1
n. Takke yepes memOpaHy 3aKkpbITbIX TECTOBLIX COCYOB U3 COOTBETCTBYIOLLETO aHa3pOOHOro OCHOBHOMO
pactBopa MOXHO A00aBnATb Cynb(ua HATpUs, NOCKONbKY AaHHasA npoueaypa CHU3UT PUCK OKUCIIEHUS.
Cynbug HaTpus MOXET ObiITb 3aMeHeH Ha uutpaT Ttutana (lll), koTtopbii aobaBnsalT yepes memOpaHy
3aKPbITbIX TECTOBbIX COCYOB B KOHEYHOW KOHUeHTpauuu oT 0,8 go 1,0 mmone/n. Lutpatr tutana (Il
SIBNSETCS BbICOKOIPMPEKTUBHBIM U ManOTOKCUYHBIM ~ BOCCTAHOBUTESNIbHLIM AareHTOM, KOTOPbI TFOTOBST
cneayowmm o6pasom: pacTtBopsatloT 2,94 r gurnapara umTpara TpuHatpusa B 50 mMn BOAbI, HE coaepxaLlen
kucnopoa (B pesynbTtare nonyyatoT pactsop 200 mmons/n), u gobaenaot 5 mn 15 06.% pacreopa xnopuaa
Tutana (Ill). Hewtpanu3ayioT go pH (7 £ 0,2) pacTBOPOM MUHEPANBHON LLENOYU U NEPEHOCAT B NOAXOAALLMN
cocya B notoke asota. KoHueHTpauua uutpaTta tutaHa (lll) B saHHOM OCHOBHOM pacTeope coctasnsaer 164
MMOJIb/N.

3.4.2 CmMewmnBaloT KOMMOHEHTbl TECTOBOW CpeAbl, 3@ MWCKMIOYEHWEM BOCCTAHOBUTENLHOIO areHTa
(cynbdupa HaTpusi/uuTpata TutaHa), u 6apboTupyoT pacTBop a3oToM B TedeHue npubnuantenbHo 20 MuH
HenocpeACTBEHHO Nepes WCMONb3OBaHMEM AN yaaneHus kucnopoga. 3artem ao6aBnsioT HeoOXxoauMmblin
00BEM CBEXEMNPUIOTOBMNEHHOTO pPAacTBOpa BOCCTAHOBUTENLHOTO areHta (B AE€OKCMAMPOBAHHOW BOAe)
HEeMnocpeaCTBEHHO nepea  ucnonb3oBanuem cpeabl. [Mpu  HeoGxogumocTu npuBoast pH  cpeasl
pa3baBneHHbIM pacTBOPOM MUHEPANbHOW KUCMOTHI Unu wenouun k (7 £ 0,2).

3.5 OCHOBHOW PacTBOpP MMKPO3SIEMEHTOB (N0 BbIGOPY)

PekomeHayeTca aAna ynyyweHus npouecca aHaspobHOro pasnoxeHus f06aensatb B TECTOBYIO cpeay
crneayowe MUKPO3NEMEHTb, OCOOEHHO MpU UCNONb30BAHUM HU3KUX KOHUEHTpauun (Hanpumep, 1 r/n)
nHokynsita no [1]:

-mapradua xnopug terparmgpart (MnCl,e4H,0): 50 m;

-6opHyto kucnoty (HzBOs): 5 wmr;

-UunHKa xnopug (ZnCly): 5 wr;

-megu(ll) xnopug (CuCl,) 3 wr;

-AnHatpua mommbaar aurugpat (Na,MoO,e2H,0): 1 wmr;

-ko6anbTta xnopua rekcarugpart (CoCl,e6H,0): 100 mr;

-Hukena xnopua rekcarugpart (NiCl,e6H,0): 10 mr;

-auHatpua cenenut (Na,SeOs): 5 Mr.

Josectu BoaoW, He coaepxaluen kucnopog (cm. 3.3), ao 1 n.

3.6 Uccnegyemoe BewecTBO

[o6aBnsAloT uccneayeMoe BeELLECTBO B BWAE OCHOBHOTO pacTBOpa, CYCMEH3WM, SMYMbCUM MNK
HEenocpeaCTBEHHO B TBEPAOM UMM XXUAKOM Buae unu B abcopbupoBaHHOM Ha pUNLTPE U3 CTEKNOBONIOKHA
Ans obecneyeHus KOHLIEHTpauuu OpraHudyeckoro yrrnepoga He 6onee 100 wmr/n. Ecnu ucnonb3yior
OCHOBHbIE PaCTBOPbI, FOTOBAT COOTBETCTBYIOLLUMI BOAHLIM pacTBop (cM. 3.5) (B A€OKCMAWPOBAHHON BOAE)
Takon Kpenoctu, 4ytobbl AoOaBneHHbIi 00beM cocTaBnsn meHee 5 % ot obuwero o6bema peakLUOHHOM
cmecu. Mpusoasar pH ocHoBHOro pacreopa k (7 + 0,2), ecnu 310 HeO6x0AUMO. [ANs uccneayemblix BELLECTB,
KOTOpble NNOX0 pacTBOpUMbl B Boae, cM. [13]. Ecnu wucnonb3yerca pacTBOpuTeEnb, T[OTOBAT
DOMNOMHUTENLHYIO KOHTPOMLHYIO NpoBy C pacTBOpUTENEM — B MHOKYNTMPOBAHHYIO cpeay A00aBnsioT TONbKO
pacrBoputens. Cneayer u3berarb UCMONb30BAHWA OPraHUYECKMX PacTBOPUTENEWN, KOTOpPble WMHIMOMpYIOT
obpasoBaHue MeTaHa, Takux kak xropoopm u TeTpaxrnopua yrnepoaa.

NMpumMeuyaHue — lNpu paboTe C TOKCUYHBIMU TECTUPYEMBIMU BELWECTBA WU TEMU, YbW CBOWCTBA He
U3BECTHbI, CneayeT cobrnofaTb 0CTOPOXHOCT.

3.7 PecbepeHTHbIE BewecTBa

PedepeHTHbie BellecTBa, Takue kak GeH3oat Hatpus, heHon u nonuaTuneHrnukons 400, ycnewHo
NPUMEHAIOTCA AN NPOBEPKU Npoueaypbl U AeMOHCTPUPYIOT bonee, yem 60 % pasnoxeHusa B TedeHue 60

4
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OHeln. [oToBAT OCHOBHOMW pacTeop (B AE0KCMAMPOBaAHHOW BOAE) BbIOPAHHOrO pedhepeHTHOro BeLecTsa Tak
e, Kak U Ana uccneayeMoro BeLecrsa, U npusoaaTt pH k (7 £0,2), ecnu 310 HEOBXOAUMO.

3.8 KoHTpOnb MHrMOUpoBaHUA (Npu HEOO6XOAUMOCTH)

Ona nonyvyeHua uHGOPMaUMM O TOKCUYHOCTM MWCCRESyeMOro BellecTBa [ANs  aHa3poBHbIX
MWKPOOpraHM3MOoB 1 noatopa Hanbonee NOAXOAALEN TECTOBOW KOHLEHTpaL M A06aBnsaoT uccrneayeMmoe u
CTaHaapTHOE BEeLlecTBa B COCyAbl C TectoBOW cpegon (cm. 3.4.1), Kaxgoe B YCTAHOBNEHHOW paHee
KOHLEHTpaLmn COOTBETCTBEHHO (CM. 3.6 1 3.7 1 [12]).

3.9 COpoXeHHbIN 0CagokK

3.9.1 COpOXeHHbIi 0CagoK OTOMPAOT M3 PEeakTopa OYUCTHbLIX COOPYXEHWW, NpeaHa3HaYeHHbIX
NPEUMYLLECTBEHHO ANSA OYUCTKM ObITOBLIX CTOMHBIX BOA. CBOIMCTBA OCagka AOMkHbl ObiTb MOMHOCTBIO
u3ydeHbl, crnpaBoyHas MWHopmauus gormkHa ObiTb npeactaBneHa (cm. 4.9). Ecnu  nnaHupyetcs
MCNONb30BaTb a4anTUPOBAHHYIO MNOCEBHYIO KynbTYpYy, MOXHO WCMONb30BaTbh COPOXEHHbIN 0CafoK M3
NPOMBILLIIEHHOW YCTAHOBKM OYMCTKM CTOMHbIX BoA. Onsi cbopa ocagka MCMOnb3yloT COCYAbl C LUMPOKUM
roprioMm M3 nonuaTUMeHa BbICOKOW MMOTHOCTU UNWU NOAOOHOro Martepuana, KOTOpbli MOXET pacluMpsTbCA.
HobaBnalT o0cagok npMMEepPHO Ha 1 CM  ropneillka M MAOTHO  3aKPbIBAKOT, XKENaTtenbHO ¢
npeaoxpaHuTenbHbIM KnanaHoM. locne TpaHcnopTuposaHua B nabopaTopuio, COOPaHHBIA 0Ca0K MOXET
UCMONb30BaTLCA HEMOCPEACTBEHHO UMM NOMEeLlaTbCa B nabopaTopHyo yCTaHOBKY. U3 cocyioB ¢ 0cagkoM
OYeHb aKKypaTHO BbinyckatloT 6uoras. Kpome Toro, nony4eHHelli B nabopatopnu aHaapoOHbIi 0CaaoK MOXET
UCMONb30BaThLCA B KAYECTBE MCTOYHUKA NMOCEBHON KyNbTYpPbl, HO €r0 CNEKTP akTUBHOCTU, BO3MOXHO, MOXET
ObITb HapyLLEH.

MpuMeyaHune—COpoxeHHbI OCafoK BbIENAeT ropioudue rasbl, KoTopble obrajgaloT noxapo K
B3PbIBOONACHOCTLI; OH Takke coAepXUT NoTeHUUarlbHO naToreHHble OopraHuW3Mbl, NO3TOMY cCriegyeT MNpUHUMaTbL
Hagnexauime mepbl NpefOCTOPOXHOCTKU NpU p860Te C oCafKoM. 3 coospameHmﬁ BesonacHocTH ana cGopa ocajKa He
MCNONb3YKT CTEKNAHHbIE COCYAbl.

3.9.2 [Ona cHmwkeHus oOpa3oBaHWA rasa W BIUSHUA KOHTPOJIbHbIX NPOO MOXET NPOBOAUTLCS
npeasaputennHoe cOpaxmsaHue ocagka. Ecnu npeasaputenbHoe cOpaxvBaHue HeoOXoAUMO, 0CafoK
noasepraloT OpoxeHuio 0e3 pobaBneHuA Kakux—nubo  MUTaTenbHbIX BELeCTB unu cybcrpara npu
Temnepartype (35 £ 2) °C B Te4eHne ceMu gHen. Bbino ycTaHoBNEHO, UTO NpeaBapuTenbHoe coOpaxuBaHue B
TEYEeHUEe NPUMEPHO NATU AHEN, Kak NpaBuno, JaeT ONTUManbHOE CHWKEHUE oOpa3oBaHuA rasa B
KOHTPONbHbLIX Npobax 6e3 HenpuemnemMmoro ysenuieHus nar—cassl UM MHKYGALMOHHOTO nepuoaa BO BpeMs
TecTta Unu NoTepu akTUBHOCTU MO OTHOLUEHWIO K HEKOTOPbIM UCCNEeayeMbIM BELLECTBaM.

3.9.3 [OnAa wuccrnenoBaHWA BELLECTB, KOTOPbLIE MMOXO WM MPeAnonoXUTENbHO MNIIoX0 MNOAJAlTCA
OMONOrMYECKOMY PasrioKEHUKD, MOXET MPOBOAMTLCH MpeaBapuTenbHOE WCMbITAHUE MO BO3AEUCTBUIO
ocajka Ha uccrneayemoe BeLUeCTBO ANA NOonydYeHus Hambonee afanTMpOBaAHHOW MOCEBHOW KynbTypbl. B
Takom crnyyae ob6aBnsAlT nccneagyeMoe BELECTBO B KOHLIEHTpaLun (B pacdeTe Ha opraHn4eckuin yrnepoa)
oT 5 0o 20 mr/n c6poOXEeHHOro ocagka U UHKYOBUPYIOT B TeuyeHue ABYX Heaenb. [lepea ucnonb3oBaHUEM
0CafoK ANS NpeaBapUTENbHOIO UCMbITAHUA TWATENbHO npoMbiBaloT (CM. 3.10). B npoTokone ucnbITaHuii
YKa3bIBalOT YCNOBUA NpeaBapuUTENbHOro UCMbITaHUS.

3.10 MHOKynIOM (NPUBUBOYHbBIN MaTepuan)

Ocafok npombiBaloT (CM. 3.9) HENocpeacTBEHHO Mepes  MCMNOoNb30BaHWeM, 4TOObl YMEHbLUMTb
KOHUeHTpauuto HY po 3HavyeHua meHee 10 mr/n B KOHEYHOW CycneHsuu. 3aTem UeHTpudyrupylor B
repmeTuyHbix TyBax (Hampumep, 3000 r B TeyeHMe 5 MMH) WM CNMBAIOT HAA0CAAOMHYK XXUAKOCTb.
CycneHanpyloT MOMyYeHHbIM 0CafoK B AEOKCMAMPOBAHHON cpede (M. 3.4), NOBTOPHO UEHTPUDYrUpyIoT
CYCMEH3MI0 U CMMBAIOT cynepHaTaHT. Ecnu konuuectBo HY He ObINo AOCTaTOMHO CHMXKEHO, npoueaypa
NPOMBIBKM OCajgka MOXET MpPOBOAUTLCS ewe He Oonee AByx pa3. 3T1a npoueaypa He oOkasbiBaet
oTpULATENbHOro BAUAHUA HA MUKPOOPraHu3Mbl. B 3aknioyeHune, cycneHaupyloT 0cagok B He0OxoagumMom Ans
TECTOBOW cpeabl 06beme M onpeaensioT 0Byl KOHLUEHTpaUWI0 Cyxoro octaTtka (Hampumep, cm. [15]).
KoHeuHoe obLuee cogepxaHne cyxoro octaTka B TECTOBbLIX COCyAaxX AOSHKHO ObiTb B AManasoHe oT 1 go 3
r/n (unu okono 10 % oT cogepkaHusi B Hepa3baBneHHOM 0CadkKe). YkadaHHble onepauuu NpOBOAAT TakuM
obpa3om, u4ToBbl 0CaAOK WMENn MWHWMAanbHbIA KOHTAaKT C KWUCNOpOoAOM (Hanpumep, WCMONb3OBaHWe
aTMoccbepsbl a3oTa).

3.11 Mopsagok npoBeAeHUA UCNbITAHUA

BeinonHaloT cneaylowmue HavanbHble MPOUEAypbl € WCNOMb30BAHMEM TEXHWK AN COXPaHEHUS
MWUHUMAanbHOrO KOHTaKkTa Mexay COpOXEeHHbIM 0CagKoOM W KUCNOPOAOM, Hanpumep, MOXeT ObiTb
Heo6X0aMMO UCNONb30BaTh Arsi paboTbl NepyaTodHyl Kamepy ¢ atMocdepoi azota w/mnm obpaboTky
COCya0B a3oToMm (cMm. [4]).
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3.12 MoagroToBKa TECTOBbLIX U KOHTPOJIbHbLIX NPOG

3.12.1 TOTOBAT, KaKk MUHUMYM, TPU 3K3EeMnnspa TeCcToBbIX cocyaoB (CcMm. 3.1) ans uccneayemoro
BELLECTBA, KOHTPONIbHOW NpoObl, pedEepEHTHOrO BELUEeCTBa, KOHTPONs uHrubupoBaHus (no BbiBopy) u
KOHTpONA [JasneHuss B kamepax (mpoueaypa no BeiGopy) (cm. 2.2, 2.6 u 3.7). Moryt GbITb Takke
MOArOTOBMEHbI  JOMNOMHUTENbHbIE COCYAbl C  LEnbi0 OUeHKW nepBu4HON Ouopasnaraemoctu ¢
MCMONb30BaHUEM CreuManbHblX aHanu3oB MCCreayemMoro BeLecTtBa. TOT e Habop KOHTPONbHbIX NPo6
MOXXET UCNosb3oBaTbCA ANA HECKONbKNUX Uccnejyembix BeecTts B O4AHOM U TOM >e UcnbiTaHUM 40 TexX nop,
noka o6bem He3anonNHEHHOro NPOCTPaHCTBA OCTAETCs NOCTOSAHHBIM.

3.12.2 ToToBAT pa3baBNeHHYI0 MOCEBHYIO KynbTypy, Hanpumep, C NOMOLLUbIO MUMETKU C LUMPOKUM
ropnom. [lo6aBnsai0T anukBOTbl XOPOLLO NEPEMELUAHHON MOCEBHOM KynbTypbl (cM. 3.10) Tak, 4to obLias
KOHLIeHTpaLma B3BELLEHHbIX BELECTB OAMHAaKoBa BO BCex cocyaax (ot 1 o 3 r/m). [Jo6aBnawT OCHOBHbIE
pactBOpbl MCCreayeMoro W CTaHAapTHOro BeLecTB focne koppektuposkn pH pgo (7 £ 0,2), npu
HeobxoaumocTu. Wccnegyemoe u craHpapTHOe BeLlecTBa AOMKHbl ObiTb aobasneHbl Haubonee
noAxXOAAWMM cnocobom (cM. 3.6).

3.12.3 TecToBas KOHUEHTpaUMa OpPraHM4eckoro yrnepoga, kak npasusio, A0MmkHa cocTtaBnsaTb ot 20 A0
100 mr/n (cm. 3.1). Ecnu uccneayeMoe BELLECTBO SABNAETCA TOKCUYHBIM, TECTOBAsI KOHLIEHTpAUUS A0MmKHA
ObITb CHWXKeHa Ao 20 Mr yrmepoga Ha nUTP UMM JaXe MEeHbLue, eCnu AOomkHA OblTb OLEHEeHa TOmbko
HavanebHaa GuopasnaraemMocTb C MOMOLLbIO KOHKPETHBIX aHanu3os. Cneayet OTMETUTb, UTO U3MEHUYUBOCTb
pe3ynbTaToB UCMbLITAHWIA YBENUYMBAETCS Npu Bonee HU3KMX TECTOBLIX KOHUEHTpaUMsX.

3.12.4 [na xonoctbix Npo® BMECTO MCXOAHOTO pacTBOpa, CYCNEH3WM UMM SMynbCuM A06aBnsioT
LnpuLiemM 3KBMBANEHTHOE KONUYECTBO Mccrneayemoro sewecrsa. Ecnu nccnegyemoe Bellecrso BBOAUNM C
ucnonb3oBaHuemM OUNbLTPOB M3 CTEKIOBOMIOKHA UMW OpraHMYecKux pactsoputenen, nobaeBnsior B npoObi
UMLTP UNKU SKBUBANEHTHbIN 00BbEM PacTBOPUTENSA, KOTOPbLIA UCNAPAIOT. FOTOBAT AONONHUTENbLHYIO NPOdyY C
uccneayeMbiM BeLLecTBOM Ans mamepenus pH. Mpu HeoOxoaumocTu, npusoaaTt pH k (7 £ 0,2) HeBonbLKMM
KONMYECTBOM pa3baBnNEHHON MUHEPANbHOW KUCMOThI UKW LWenoyn. Takue e KOnMYecTBa HerTpanm3ayoLmx
areHToB HeobxoaumMo A06aBUTL BO BCE TECTOBbIE COCyAbl. HelTpanusyiowme areHTsl He 400aBnsaIoT, ecnm
pH OCHOBHbIX PacTBOPOB WUCCNEAYEMOrO U pedepeHTHOro BeLecTB yxe Obinmu npuBefeHbl K HYXHOMY
3HayeHno (cM. 3.6 n 3.7). Mpu oueHke HavanbHON BUopasnaraemMocTu COOTBETCTBYIOLME Npobbl oTOUpaloT
U3 COCYAO0B ANA KOHTpona pH unu m3 AONOMHUTENbLHOrO TECTOBOrO COCyAa WU M3MEPSIIOT KOHLEHTPALMIO
UCCNEeayeMoro BELLECTBA C MOMOLUBIO CheumanbHbiX aHanu3oB. MarHuTHble Mewanku Moryt ObiTb
Jo6aBneHsl BO BCE COCYAbl, €CMU PEaKUMOHHYI0 CMECb HE0DX0AMMO nepemeLumBaTth (He 006A3aTenbHO).

3.12.5 O6wwmii 06vem xuakoctn V4 u o6bem cBoboagHOro npocTpaHcTea Vi, KOTOpble AOMKHbI ObiTh
OIMHAKOBbl BO BCEX COCyAax, U3MEPSAIOT U PErucTpupyloT Mx 3HadeHusi. Kaxgblii cocys aomkeH ObiTb
3aKpbIT MEMOPAHON U NEepeHECEH U3 nep4aTovHon kamepsl (cM. 3.12) B unkybatop (cm. 3.1.1).

3.13 HepacTBOpUMbIE TECTUPYEMBbIE BelleCcTBA

B3BelLeHHbIe KOnM4ecTBa MNIOX0 pacTBOPUMbLIX B BOAE BELLECTB MEPEHOCAT HENoCpPeACTBEHHO B
noAroTOBMEHHbIE cocyabl. Koraa Heobxoaumo ucnomnb3oBaHue pactBoputenein (cm. 3.6), nepeHocAt
pacTBOp UNM CYCMEH3MI0 UCCneayeMoro BeLLecTBa B NycTbie cocyabl. Ecnu BO3MOXHO, pactBopuTenb
“cnapsT, MPOMNyckas razoo0pasHbIi a30T YEPEes3 COCyAbl, a 3aTeM A00aBNAIOT ApYrue UHIPEAUEHTDI, B TOM
uucne, pasbaereHHbI ocagok (cMm. 3.10) u AeOKCuAUPOBaHHYIO BOAY Npu HeEoOXoaAUMOCTU. Takke roTOBAT
OOMNONHNUTENbLHYIO KOHTPOMbHYK Npoly ¢ pacrteoputenem (cMm. 3.6). Ona apyrux cnocoboB aobGasneHus
HepacTBOpuMbIX Bewects cM. [13]. XKuakue wuccnegyemble BelUecTBA MOXHO A00aBnsaTb C NOMOLLbIO
wnpuua B MOMHOCTbIO MOArOTOBMEHHbIE 3aKYMOPEHHbIe COCYAbl, €CWM MPEANOSiaraeTcs, YTo HayarbHOEe
3HaveHne pH He npesbiwaet (7 £ 1), B NPOTUBHOM Criydae, BELWECTBO A03MPYIOT, KAk OMMCAHO Bbilue (CM.
3.6).

3.14 UHky6aumsa u namepeHusi JaBreHUs rasa

3.14.1 TloaroToBneHHble cocyabl WHKYOupyloT npu (35 + 2) °C B Te4yeHMe OfHOrO 4aca Ans
JOCTKEHMS PABHOBECUS U BbIMyCKAlOT U3OLITOK ra3a B aTMocdepy, Hanpumep, BCTPSAXMBAS NO OYeEpeam
Kakabln COCyal CO BCTaBIEHHOW Yepe3 MeMmbpaHy urnon maHometpa (cm. 3.1.3) n OTKpbIBasA Knanad, noka
nokasaHuss MaHOMETpa He YCTaHOBATCH Ha Hyne. Ecnu Ha oToW CcTagMum WnuM Mpu  BbINOMHEHUK
NMPOMEYTOYHbIX WM3MEPEHUI AaBrneHue rasoBol hasbl MEHbLUE aTMOCKEpPHOro, Ans BOCCTAHOBIEHUS
aTMOCCEPHOro AaBnNeHus AOMmKeH ObiTb BBEAEH asoT. 3akpbiBaloT knanaH (cm. 3.1.3) u npoaomxkawT
MHKYOMpoBaTb B TeMHOTe, obecrneunBas MOAAEpP)KaHME TemnepaTypbl cOpauBaHUs ANSA BCEX YacTen
cocygaa. lNo npowecteum ot 24 o 48 4 nocne uHKybGavuumn cocyabl o6cneaytot. Cocyabl UCKITIOYAKOT, €CNK UX
COAEpPXXMMOE UMEET BbIPAXKEHHOE PO30BOE OKpaLLMBAHWE HAZOCAAOYHOW XUAKOCTU, T. €. eCnu pe3asypuH
(cm. 3.4.1) nameHun UBET, YTO yKa3biBaeT Ha NPUCYTCTBUE Kucnopoaa (CM. 4.7). XOoTsi cUCTemMa MOXKET ObITb
TonepaHTHa K HebonbLIOMY KONWYecTBY kucriopoga, Gonee BbICOKME KOHLEHTPaLMU MOTYT CEpPbE3HO
TOPMO3UTb X0 aHaspobHoro GuopasnoxeHus. MIcknioyeHne oaHOro cny4yanHoro cocyaa us Habopa us Tpex
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06pasuoB MOXET ObiTb MPUHATO, HO B Cry4Yae NOABNEHWUS GonblUEro KonuyecTBa oOLWMOOK HeobGxoaumo
nepecmMoTpeTb IKCMEePUMEHTaNbHbIE NPOLEAYPbl U NOBTOPUTL KCMIEPUMEHT.

3.14.2 CopepxuMoe Kaxaoro cocyaa TWATenbHO MNepeMeLLnBaloT C MOMOLLbIO MeLlanku Wunm
BCTPSIXMBAHUEM B TE€YEHME HECKOINbKUX MUHYT KaK MUHMMYM ABa UNWU TPU pasa B HEAEMN0 U He3aaonro
nepes KaxablM u3mMepeHueMm AaBneHus. BerpaxuBaHue NnOBTOPHO CyCNEHAMPYET UHOKYMAT U CrnocobcTByeT
noadepKaHUIo rasoBoro pasHosecusi. Bce nsmepeHusa aaBneHns AomkHbI NPOBOAUTLCA ObICTPO, MOCKONbKY
3TO MOXET MPUBECTU K CHIDKEHUIO TemnepaTypbl TECTOBbLIX COCYAOB, YTO B CBOIO O4epeab NPUBOAMUT K
MONYYEHUIO OLIMGOYHBIX pe3ynbTatoB. [pu namepeHun pasneHus AnA BCEro TECTOBOrO COCyAa, BKMOYast
cB000OAHOE MPOCTPaAHCTBO, HEoOXoAMMO noaaepxuBaTb TemnepaTypy cOpaxuBanus. [aenexHue rasa
U3MEpPAIOT, Hanpumep, nNyTem BBEAEHMS 4vepe3 MeMbpaHny wrnbl wnpuua (cm. 3.1), COEAMHEHHOW C
MaHOMeTpoM. Heobxoaumo crneauTb, YTOObI HA WUrAy LWNpUUA He monana BOAA, €CrU 3TO NMPOMCXOAMT,
MOKpbl€ 4aCTu HeoOXOAUMO BLICYLUUTL M YCTAaHOBUTL HOBYIO urny. [laBneHwe usmepsietcs B munnubapax
(cMm. 4.1). [JaBneHue rasa B cocyiax MOXHO U3MEPATb NepuoaMYEecKu, HanpuMmep, pas B Heaemno U, npu
HeoB0X0aMMOCTH, BbiNyckaTb M3OLITOK rasa. B anbTepHaTUBHOM crny4ae, AaBNEeHUE U3MEPSIETCS TONbKO B
KOHLIE MCNbITaHUs ANs OnpeaerneHus KonmyecTea oopasoBaHHoro buorasa.

3.14.3 PekomeHAyeTCA MNPOBOAUTL MNPOMEXYTOUHbIE W3MEPEHMA AaBeHUst rasa, MnoCKOMbKy
noBbILUEHNE AAaBIEeHUs CBUAETENbCTBYET O BO3MOXHOCTU OKOHYAHMA UCMBITAHMA U NO3BONSET NpocCneauTb
KMHETKKY npouecca (cm. 3.1).

3.14.4 B o0uwemM criyyae, UCnbiTaHUe 3aKaHYMBalOT Nocne MHKyGauuoHHOro nepuoaa B 60 aHeit, ecniu
KpuBas GUOPA3NOXEHWUs, MONyYEHHAs HA OCHOBAHMM U3MEPEHUN AABMEHUA, HE JOocTUraeT nnato—dasbl
paHee; TO ecTb ha3bl, B KOTOPOW MAKCMMAarbHOE pasnoXkeHue Gbino JOCTUTHYTO U KpuBas BUOPA3NOXKeHUs
BbIXOAWUT Ha MOCTOSIHHbINA YpOBEHb. Ecnu 3HayeHne nnato MeHbwe 60 %, uHTepnpeTauus sBnseTcs
3aTPYyAHUTENbHON, MOCKOSbKY 3TO O3HA4aeT, YTO TONbKO 4YacTb Monekyn Obina mMuHepanu3oBaHa unu
npousowna owmbka. Ecnm no okoHYaHuM CTaHAAPTHOrO MHKYGALMOHHOrO mepuoga, raz obpasyercs, HO
dasa nnaTo, 0O4EBUAHO, HE AOCTUTHYTA, HEOBX0AUMO PACCMOTPETb BO3MOXHOCTb NPOANEHUA UCNbITAHUS 40
JocTmxeHus nnato (bonee 60 %).

3.16 MiaMepeHue HeopraHu4yeckoro yrnepoga

3.15.1 Mo oKOHYaHUK UCMBLITAHUA NOCNE NOCNEAHEr0 U3MEPEHUA AaBMEHUA rasa ocaaky AaloT 0CEeCTb.
Kaxkablni cocya no oyepean OTKPbIBAIOT U HEMEeANEHHO oTOupaloT npoby Ansa onpeAeneHusa KOHLUEHTpaLuum
(mr/n) HY B Hagocago4yHON XMAKOCTW. HaaoCafOuHYI0 XMAKOCTb HE LIEHTPUYrMpyloT U He (PUnbLTPYIOT,
MOCKOMNbKY 3TO NPUBEAET K HENPUEMAEMONW MOTepe pacTBOPEHHOIO Yrnekucrnoro rasa. Ecnm HeBO3MOXHO
NpoOBECTU aHanu3 HagoCagoYHOM XWAKOCTM, €€ XPaHAT B repMeTudyHoi emkoctu 6e3 cBobOgHOro
NPOCTPaHCTBA M OXNaaeHHONn A0 4 °C He Oonee aByx AHei. Nocne uwamepenuss HY wusmepsiior u
perncTpupyroT 3HavyeHue pH.

3.15.2 B anbTepHaTUBHOM crniyyae HY B Hag0Cag04yHOM XUAKOCTU MOXET ObiTb onpeaeneH KOCBEHHO
nyTeM pactBopeHna HY B yrnekucnbii ras, KOTOpbIi MOXeET OblTb U3MepeH B CBOOOAHOM MPOCTPAHCTBE.
Mocne nocnefHero u3aMepeHnsl 4aBreHus rasa Kaxablii M3 TECTOBLIX COCYAOB NPUBOAST K aTMOC(HEPHOMY
nasnexunto. MoakucnalT coaepXMmoe Kaxaoro cocyaa ao pH=1 nytem uyepes memOpaHy aobaBneHus
KOHLIEHTPUPOBAHHOI MUHEPanbHON KMCNoTel (Hanpumep, H,SO,4). Cocyabl BCTPSAXMBAIOT U MHKYOUPYIOT Npu
(35 £ 2) °C B TeUeHUE NPUMEPHO 24 Y N U3MEPAIOT AaBeHMe NOMTYYEHHOro YrieKMCcrioro ra3a ¢ NOMoOLLbIO
MaHoMeTpa.

3.15.3 AHanoruyHble U3MepeHus MPOBOAST AN COOTBETCTBYIOLUMX KOHTPOMbHbIX Npob, npob6 ¢
pedepeHTHbIM BELLECTBOM U, ECNU UCMONb3YIOTCS, NPO6 € KOHTponem uHrnbuposaHua (cum. 3.8).

3.15.4 B HekoTOpbIX cny4asax, 0COGEHHO eCrnu OAHU U Te Xe KOHTPOIbHbIE COCYAbl UCNOSMb3YIOTCS ANs
HECKOJIbKMX MCCMeAyeMbIX BELLECTB, WU3MEPEHUA MNPOMEXYTOYHbIX KOHUEHTpauwin HY B TecToBbIX K
KOHTPOJbHbIX COCYyAaX AOIMKHbI ObiTb paccMOTpeHbl. B aTOM cryyae gocTaToOMHOE KOMMYECTBO (DrakoHOB
JOMKHO OblTb MNOATrOTOBMEHO AN BCEX MNPOMEXYTOUHbIX W3MepeHuii. Takaa noarotoeka 6Gonee
npeanoyTuTenbHa, Yyem otbop BCex Npod TONMbKO M3 OAHOro cocyaa. MocnegHee MOXeET ObiTb caenaHo
TOMbKO, €CnNu He0BXoAMMbIN ANa aHanu3a o6beM pacTBOPEHHOrO OpraHM4eckoro yrnepoaa (aanee POY) He
Oyaet cnuwwkom GonbumM. Mamepenusa POY gomkHbl ObiTb CA€NaHbl Nocne u3MepeHns daBneHus rasa 6es
BbINycka u3bbiTka rasa, kak onmcaHo Huxe:

- C NOMOLLbIO LWINpuLa Yepe3 memoOpaHy 6e3 OTKpbITUS COCyAa OTOUPAIOT KaK MOXXHO MEHbLUY npoby
NOBEPXHOCTHOM XMAKOCTU U ONMPEAENSAIOT B HEN coaepxaHue HY;

-nocne otbopa nNpobbl N30OLITOK raza BbIMYCKaKOT UMK HE BbINYCKAIOT;

-HeoBXoAMMO MPUHATL BO BHUMaHWe, uYTo Aae Hebonblioe CHkeHWe obbema NOBEPXHOCTHOM
KUAKOCTU (Hanpumep, okono 1 %) MOXEeT MPUBECTU K 3HAYUTENbHOMY YBENUYEeHuto obbema cBoBOAHOrO
npoctpaHcTea rasa (V);

-chopmynbl (CM. 4.2.2) npu HE0BX0AUMOCTH KOPPEKTUPYIOT NpK yBenuyenun vV, B oopmyne (3).
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3.16 CneunanbHble aHANMU3bI

Ecnu HeoOxoaumMo u3MepuTb NEpBUYHOE aHadpoOHoe pasnoxeHne (cm. 3.12), otbupaiot
COOTBETCTBYIOLWMI 06bEM NpoBbl AN CNeuManbHOro0 aHanu3a B Hayane U B KOHLE UCNbITaHUA U3 cocyaa,
coaepxawero uccnegyemoe Bewecrso. Ecnu 310 Obino caenaHo, NPUHUMAIOT BO BHUMaHueE, 410 V, n V,
M3MEHUNUCH, U UX YYUTLIBAIOT NPU pacyeTe pe3ynbTaToB 00pa3oBaHus rasa. AnbTepHaTuBHbIE NPOOLI MOTyT
ObiTb OTOOpaHbl ANA KOHKPETHbLIX aHanuM3oB W3 JONOMHUTENbHLIX WCCNEAyeMbIX CMecCel, paHee
noAroTOBAEHHbLIX ANA 9TON uenu (cM. 3.12.4).

4. [laHHbIE M OTYET O NPOBEAEHUU UCTILITAHUA

4.1 O6paboTka pe3ynbTaToB

W3 npakTuueckux coobpaxkeHnit AaBrneHue rasa nsmepsaiot B munnubapax (1 méap=102Ma; 1 MNa=1
H/Mz), obbem—B nuTpax, Temnepartypy—B rpagycax no Lienscuio.

4.2 Yrnepoa B CBOGOAHOM NPOCTPAHCTBE

421 1 monb MeTaHa M 1 MOMb YIMEKUCNOro rasa Kaxablii cogepxaTt no 12 r yrnepoga, maccy
yrnepoga B JaHHOM 00beme o6pa3oBaBLLErocs rasa 11, Mr, BbIMUCNSAIOT o hopmyne:

m=12-10°-n, 1)
roe 12 — oTHocuTenbHas aTOMHas Macca yrnepoaa;

N —4YnNCno Monen rasa B 4aHHOM o6 beMe.

Ecnv noMuMmMo MeTaHa unu yrinekucrioro rasa B 3Ha4MTeNbHbIX KONuyecTBax obpasyetcs kakon—nunbo
apyron ras (Hanpumep, N,O), B dopmyne (1) cnegyer BHECTM nonpaBku ANA ONUCaAHWUA BO3MOXHOCTU
BMMSAHMA 00Pa3yIoLLMXCS ra3oBs.

4.2.2 /13 3aKOHOB MAearnbHOro rasa n paccyuTbIBaloT No cnegyowen dopmyrne:

n=2, @
RT

raoe p — AasneHue rasa, la;

V - o6bem rasa, M°;

R - rasoBast NocTosiHHaA, pasHas 8,314 [x/(monb-K);

T — Temnepatypa uHkybauuu, K.

M3 kombuHauum copmyn (1) u (2) u ontumusaumum ansi o6pasoBaHusA rasa B MyCTbIX KOHTPOMbHbIX
npob6ax mMaccy 4ucToro yrnepopa, obpasoBaHHOro B Buae rasa B CBOGOAHOM NPOCTPAHCTBE My, M,
BbIYUCNAOT NO hopmyne

12000 x0.1(Ap-V,)

3
RT ©)
rae Ap — cpeaHas pasHuLa MEXAY Ha4anbHbIM U KOHEYHbIM AABNEHUSIMU B TECTOBBLIX COCYlaX MUHYC
COOTBETCTBYIOLLIEE CpeHee 3HaYeHUe B KOHTPOIbHbIX cocyaax, Mbap;
V, — 06beM cBOGOAHOIO NPOCTPAHCTBA B COCyae, I;
0,1 — koatpdpuumMeHT nepesoaa AnA H/M’ B mb6ap u M B 1.
dopmyna (4) ucnonblyercs AN HOPManbHON TeMnepaTtypbl MHKyGauuu, pasHon 35 °C (308 K):

m, = 0,468-(Apx-V,). )

m,

MpumMmeyaHune—Pacyer anbTepHaTuBHOro obbema: MokasaHUA MaHoMeTpa npeobpasylT B M
o6pa3oBaHHOro rasa C WCNONMb30OBaHMEM CTaHAApPTHOIO rpaduKka, MONyYEHHOro nyTeM MOCTpoeHus rpaduka
3aBucumMocTu gobasnsemoro o6bema (M) oT NokasaHwit MaHoMeTpa (npunoxexue b).

Yucno monen (n) rasa B cBOOOAHOM NPOCTPAHCTBE KAXKAONO0 COCYAa BLIYMCHSIOTCA NyTEM AeneHus
obwero o6bema nony4eHHoro rasa (M) Ha 25286 mMn/monbL—o06bLem, 3aHUMaeMblilt OIHUM MONEM rasa npu
Temnepatype 35 °C u cranpaptHom armoccepHom aasneduum. 1 monb CHy u 1 monb CO, kaabiv
coaepxat no 12 r yrnepoaa, Konm4ecTso yrnepoaa (m, mMr) B CBO60AHOM NPOCTPAHCTBE (M) BLIYUCTAIOT NO

cdopmyne (5):

m,=12-10-n )
MpeoGpasoBaHue ANA BbIMUCEHNS 06Pa30BaHUA ra3a B KOHTPONbHbIX COCYAaX:
, =12000:AV _ ¢ 475Ap ©)
25286

rae ms—Macca YucToro yrnepoaa, o6pasoBaHHOro B BUAE rasa B cBOGOAHOM NPOCTPAHCTBE, MT;
AV — cpefHAa pa3Huua mexay o6beMmom rasa, o6pasoBaHHoro B cBO604HOM NPOCTPAHCTBE TECTOBONO
cocyaa W KOHTPOJbHbIX COCYA0B;

8
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25286 — 06bem, 3aHMMaeMsbIii 1 Monb rasa npu Temneparype 35 °C, 0,1 MMNa.

423 Xoag  OuWOpa3NOXEHUss  MOXHO  NPOCNEeAUTb  NyTem  MOCTPOeHUss  3aBUCUMOCTM
3aperncTpupoBaHHbIX 3Ha4YeHWn noBbllLeHUs gaeneHus Ap (M6ap) OT BpemeHu, npu HeobxogumocTu. Ha
OAaHHOW KPUBOW BBIABMSAIOT U PErMcTpupyloT nar—asy (aHu). Jlar—gasa—ato BpemMsa OT Hayana UCrbITaHuA
A0 Havana 3HAYMTENbHOrO pasnoXxeHus (Hanpumep, npunoxenue B). Ecnu npomexxyTouHble npo6bl
MOBEPXHOCTHOW >KUAKOCTU Bbinu 0oTOOpaHbl U npoaHanuanpoBaHbl (cM. 4.15, 4.3 n 4.4), T0 obwee
KONM4eCcTBO 00pa3oBaHHOro yrnepoaa (B ra3e v >XuAaKoCTu) MOXeT ObiTb NOCTPOEHO TOSbKO B 3aBUCUMOCTH
OT COBOKYMHOrO JaBMEeHUs.

4.3 Yrnepoa B xuakoun case

KonuyecTtBo meTaHa B »MAKOW hase HE YYUTbLIBAETCH, MOCKONbKY €ro pacTBOPUMOCTb B BOAE, Kak
M3BECTHO, O4YeHb Mana. Maccy HeopraHuM4eckoro yrrmepoga B XMAKOW dhasze TeCTOBLIX COCYAOB My, M,
BbIYUCNAOT No chopmyne (7)

m, =C,

yucm

42 )

rae Cuuer — KOHLEHTpaLMS HEOPraHMYeCKoro yrnepoaa B TECTOBbIX COCyaax MMWHYC KOHLEHTpauua
HEOpPraHW4YeCcKoro yrnepoaa B KOHTPONbHbIX COCYAaX B KOHLE UCMbITAHUS, MI/T;
Vi— obbem XuakocTu B cocyae, n.

4.4 O6wui rasoodpasHbIN yrnepon
O6wwyto Maccy rasoobpasHoro yrnepoga B COCyAe m; Mr, BbIMUCHAIOT No dopmyne (8)
m,=m,+m, )
rae my u m; BoldMcrieHsl no popmynam (6) u (7).
4.5 Yrnepoa uccnenyemMoro BewecTsa
Maccy yrnepoaa, o6pa3oBaHHOro U3 406GaBNEHHOrO UCCNEAYEMOrO BELLECTBA /71, MI, BbIMMCHSAIOT MO
dopmyne
m,=C.-V,, ©)
rae C, — KOHLEeHTpauua yrnepoaa Uccrneayemoro BeLlecTsa B TECTOBOM cocyae, Mr/m;
V,— 06bem XnaKkocTu B TECTOBOM COCYAE, J.

4.6 CteneHb OuopasnoxeHusa

MpoueHt Guopasnoxenusa Dp, %, u obwmin npoueHT OuopasnoxeHusa D; , %, paccuuTbiBAOT NO
dopmynam (10) u (11) COOTBETCTBEHHO:

D, =| 2100, 10)
mV

D, =" |.100, a1
mV

rae my, m, U m; onpegenexsl no popmynam (5), (6), (9), (7).

CTteneHb OCHOBHOTO 6Guopasnoxenusa D, %, BbluucnsloT (N0 BbIBOPY) uUCXoasi M3 W3MEPEHUH
KOHLIEHTpaLmMu uccnegyemMoro BeLecTsa B HaYane u B KoHue nepuoga uHkybauuu no copmyne (12):

Dp = —% -100, (12)
1
rae S;— HavyanbHasa KOHUEHTpauWsa ccneayemoro BeLlecTea, Mr/m;
Se — KOHUEHTpaUMA UCCnegyemMoro BeLLEeCTBa B KOHLE UCNbITaHWA, MI/1.

Ecnu meTog aHanm3a ykasblBa€T HA 3HAYMTENbHbIE KOHLIEHTpauuum WCCNeayemoro BellecTBa B
HEU3MEHHOW aHadpoBHOW MNOCEeBHOM KynbType, TO CKOPPEKTUPOBAHHOE OCHOBHOE pa3snoXeHue
nuccrnegyemoro BeLlecrsa D1p, %, BbMUCNAT no dopmyne (13):

Dl — lf(SeiSeb) .
? (Si_Sz’b)

roe Sp—HavanbHasi «04MeBUAHAA» KOHUEHTpauusl MCCefyeMoro BELLECTBA B KOHTPOMbHbLIX npobax,

100, (13)

Mmr/n;
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Ses—«0YEBUAHASA» KOHLEHTPALUMSA WCCIeayeMOoro BELEeCTBA B KOHTPOIbHbIX Npo6Gax B KOHLE
MCNbITAHUSA, MI/.

4.7 locTOBEPHOCTbL pe3ynbTaToB

4.7.1 MNMokasaHua gaBneHUs UCNONb3YIOT TONbLKO ANS COCYAO0B, KOTOPbIE HE MMEIOT PO30BOW OKPaCKu
(cMm. 4.14). 3arpssHeHuWe KUCropoaOM MWHUMMU3MPYETCA 3a CYET MCMNONb30BaHWA COOTBETCTBYHOLUUX
aHaspobHbIX MeTOa0B 06paboTKu.

4.7.2 CneayeTr yuuTbiBaTb, YTO MCMbITAHME CYUTAETCA [AENCTBUTENbHbIM, €CNU CTaHAapTHoe
BELLEeCTBO AOCTUrAeT nnaTo, cocrtasnsaowee 6onee 60 % 6mopa3no>|<e|-ms|”.

4.7.3 Ecnn pH B KOHUE ucnbiTaHWi npesbiwaetr aguana3oH (7 £ 1) u npoucxoauT HeaoCTaTOYHOe
BunopasnoxeHue, UCMbITaHUE NOBTOPSIOT C MOBbILLEHHOW 6YhEPHON eMKOCTLIO Cpeabl.

4.8 HrnbuposaHue pasrnoxeHus

O6pa3soBaHue rasa B cocyaax, cogepxatlero uccregyemoe u pechepeHTHoe BeLLecTBa, AOMKHO BbITb,
KaKk MMHMMYM, PAaBHO HAaxXOAALLEMYCA B COCyAaX, COAEPXALUUX TOMbKO pedEPEHTHOE BELLECTBO; B UHOM
cnyyae Habnwogaetca uHrubuposaHme obpasoBaHusa rasa. B HekoTOpbIX cnydasx obpasoBaHue rasa B
cocyaax, coaepxalmx uccnegyemoe BellecTBO 6e3 pediepeHTHOro BewlecTBa, OyaeT Huxke, YeM B
KOHTPOMNbHOI Npobe. 3TO 03HAYaEeT, YTO UCCreayemMoe BELLECTBO ABMNSAETCA MHTMOUTOPOM.

4.9 OT4yeT O NpoBeAEHUU UCTbITAHUA

OT4eT 0 NpOBEAEHUMN UCTILITAHUS JOMMKEH BKIIOYaTb CrNeayoLYo MHOPMaUMIO:

Wcecnegyemoe BelwecTso:

-obLlee HauMMeHOBaHWE, XMMMYECKOe HaumeHoBaHue, Homep CAS, cTpykTypHaa dopmyna u
COOTBETCTBYOLMNE PUNKO-XUMUYECKUE CBONCTBA;

-yucroTa (npumecu) NccneayemMoro BeLecTaa.

YCnoBus CNbITAHUA:

-00beMbI pasbaBneHHOro copoxeHHoro ocaaka (V) n ceobogHoro npoctpaHcTea (V}) B cocyae;

-ONMcaHMe TeCTOBbIX COCYJ0B, OCHOBHbIE XapaKTepUCTUKM W3MepeHui buorasa (Hanpumep, Tun
MaHOMETpPA), a TaKke aHanusaTtopa HY;

-UCNONbL30BaHWE MCCReayemMoro W CTaHJapTHOro BELWECTB B TECTOBOWM CUCTEME: WUCMNOoMb3yemas
KOHLUEHTpauusa 1 nioboe npuMmeHeHne pactBopuTenen;

-noapobHas uHdopmauma 06 MCNoNbL3yemMon NOCEBHONM KyNbType: OUYUMCTHbIE COOPYXEHMUS, onucaHue
MCTOYHMKA CTOYHbIX BOA, MOABEPraroLLMXCa OYMCTKE (HanpumMep, Temnepartypa, Bpems yaepXaHua ocaaka,
NPOUCXOXOEHUE U Ap.), KOHUeHTpauus, nwobas uHdopMmauus, Heobxoaumasa Ans o0BOCHOBaHWA, U
uHdopmMauust o nmoboin npeaBapuTenibHON 06paboTke NOCEBHOM KynbTypbl (Hanpumep, npeaBapuTenbHOe
cOpaxBaHue, npeaBapuTernbHasa 9KCNo3nLUMsa UCCNeayemMoro BELecTsa);

- TeMnepaTtypa uHkybauuu;

- KONWUYECTBO NapannenbHbIX Npoo.

PesynbraTthbl:

- 3HaveHus pH 1 HY B KOHUE UcnbITaHus;

-KOHLIEHTpauua uccneayeMoro BELeCTBAa B Hayane v B KOHUE WCMbITaHWS, €CMK BbIMOMHAMUCH
KOHKPETHbIE U3MEPEHUS;

-BCE U3MEpPEHHbIE AaHHbIE AN TECTOBbIX, KOHTPOSILHLIX NPOG, Npob ¢ pedepeHTHbIM BELLECTBOM U,
npu HeobXOAMMOCTU, KOHTponem WHrMbupoBaHusa (Hanpumep, pAaeneHue B MOap, KOHUEHTpauus
HeopraHudeckoro yrrnepoga (mr/n)) B TabnuyHon opme (gaHHbIE U3MEepPeHUin ANs ra3oBon u xuakon das
crneayeT ykasbiBaTb OTAENbHO);

-cTaTucTuyeckan o6paboTka [aHHbIX, MPOAOMKUTENBHOCTL WCMbLITAHUA W X044 OUopasnoXeHus
uccneayeMoro BeLLecTBa, CTaHAapTHOTO BELLECTBA M KOHTPONSA TOKCUYHOCTHU B rpadpuieckon hopme;

-NPOLEHT BMOPa3NOXEHUA UCCNEQYEMOrO U CTAaHAapTHOTO BELLECTB;

-OCHOBaHMA AN NOOro UCKMIOYEHUS Pe3ynbTaToB UCNbITAHWUIA;

-06CcyXaeHue pesynbTaTos.

Y NomkHo GbITb NEPECMOTPEHO, €CIN UCTONB3YIOTCH aAcoPGUPYIOLLMECs 1 HepacTBOPUMBIE CTaHAapPTHbIE
BelliecTBa.
10
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MpunoxeHne A
(cnpaBoyHoOe)

MpriMep 06opyA0BaHNS A/1A N3MEPeHNs 06pa3oBaHnsa Guorasa no AaBsieHNIo rasa

PucyHok Al - TecToBble cocyfbl Npu TemnepaType (35 + 2) °C
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Mpunoxexnue b
(pekomeHayemoe)

MNpeo6pa3oBaHue nokasareneii MaHoMeTpa

MokasaHWA MaHoMeTpa MoryT GbiTb nepeBefeHbl B 0GbeMbl rasa C MOMOLULIO KanubpoBOYHOW KPUBOIA,
nory4yeHHol BBEAEHNEM U3BECTHLIX 06bEMOB Bo3ayxa npu (35 £ 2) °C B cocyabl, cogepxalyme o6beMbl BOAbI, paBHble
obbemam peakuyoHHON cmecu Vg Ans vero:

- BHOCAT anukBoTy BoAbl Vg, Mn, BbigepxaHHow npu (35 + 2) °C, B natb cocyfoB. CocyAbl 3aKyrnopusaloT u
nomeLLatoT B BoAAHYI 6aHio Nnpu TemnepaType 35 °C Ha 1 4 AnNA AOCTUXKEHUS] paBHOBECUS,

- BKITHOYaKOT MaHOMETP, NO3BONAIOT CTabUNU3NPOBATLCA U NPUBOAST K HYNIEBOMY 3HAYEHUIO,

- BCTaBMAOT UMMy Wnpula Yepes MembpaHy 04HOro U3 COCyA 0B, OTKPLIBAIOT KnanaH 4o Tex Nop, Noka MaHomeTp
He NMOKaXXEeT HyreBoe 3Ha4YeHne, U 3aKpbIBatoT KnanaH,;

- NOBTOPSAIOT NpoLieaypy € OCTABLUMMUCS COCYAaMu;

- BBOAAT 1 MNn Bo3gyxa npu (35 = 2) °C B KaxAablil cocyq. BeTaBnsaoT urmy vyepes MembpaHy 0fJHOro U3 cocyfos U
NMo3BONAT NOKasaHUAM AaBneHust cTabunmanpoatbes. PerncTpupytoT AaBrneHne, OTKpbIBaOT KnanaH, Noka gaBneHne
He MPUAET K HYNeBOMY 3Ha4YeHWIO, a 3aTeM 3aKpbIBatOT Kranak,

- NOBTOPSIOT Npoueaypy ANa 0CTaBLUMXCA COCY/A0B;

- MOBTOPSIOT BCHO NpoLeaypy ¢ ucrnonssosannem 2, 3, 4, 5, 6, 8, 10, 12, 16, 20 n 50 mn Bo3ayxa;

- CTPOAT KanuBpoBOYHLIA rpaduk 3asucumocTu AasneHusa (MMa) ot pobasneHHoro obbema rasa, V, (Mn).
Moka3aHus npubopa NnHeliHbl B AnanadoHe ot 0 go 70 000 Ma v ot 0 o 50 mn obpasoBaHHoOro rasa.

12
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MpunoxeHne B
(cnpaBo4Hoe)

Mpumep KpuBoli 6uopasnoxeHns (yBennyeHne obuero gaBneHuns)

PucyHok B.1 - Mpumep KpuBOi GropasnoxeHus
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'S
MpunoxeHune I
(cnpaBoyHoe)
Mpumep oTyeTa 06 UCNbITaHUM aHA3POGHOro GMopas3NoXeHua — AaHHble ANA ccrneayeMoro BellecTBa
INaGopaTtopus: Ncecneayemoe BeLecTBO: Ne ncnbiTaHus:

Temnepatypa ucneitaHus, ( C):

Obbem cBoboAHOro NpocTpaHcTa, Vi (N):

O6beM xuakoit dasbl, V;(n):

CopepxaHue yrrnepoga

B uccnegyemom Belyectse, Cey (Mr/n):

my' (mr):

€102-5.¥2¢€ 1004



Tabnuuya 1

p , m,
P ps P « Olfl"‘p on | (x 0|fl'5p on Ps (KOHTPOSIbHbI 1,') eg_‘g'::?_) Ap B cBO6OAHOM D,
[leHs (TecToBbIN P2 (TecToBbIN), (TecToBbIN | (TecTOBbLIN) . b- (koHTpON ) KOHTPONbHbIA (WnCThIl) | npocTpaHeTs | o, opasnoxeHue®
). MGap ). cpeauee, HbIN), HbIN), b-HbA), cpeanee cpeaHee 3HaveHue Obuasn, ez (%)
mbap mbap mbap mbap 3HauveHue, Mbap c’,
mbap mbap mGap
mbap Mr
CIC 8 5 6 C/C CIC, HUCTLIN
HY Co " ) o) TECTOBBI Crc, Crc, Crc, ) KOHTPOSLH TEecTOBbIiA- my m D:
c. Ce,? c, KOHTPO | KOHTPO | KOHTpO bltt KOHTPONbHBbIKA | xnakuit ! s | 6nopasnoxeHune
(KOHeY-| TecToBbl . TecToBbI cpefiHee o o o 4 obuee C°, 6)
Hoe) i TECTOBbIA, MI i e snavenme. | BB, | Nb-HBIA, [ Nb-HBIA, | cpeaHee cpeaHee (O Y )
! ’ Mr ! Mmr Mmr Mmr 3Ha4veHue, 3Ha4YeHue, Mmr (%)
mr MF
pH
(KOHeu-
HbliA)
U Yrnepog B TeCTOBOM cocyfie mV (Mr): mV = Ccye Vi.
2 Yrnepog B cBo604HOM NpocTpaHcTBE My (Mr) NpU HopManbHoi TemnepaType UHkyBauum (350C): mn = 0,468Ape Vi,
3 BropasnoxeHnue, BeluucneHHoe n3 obrema rasa B cBobofHOM npoctpaHcTee Dy (%): Dn = (mye100)/my.
Y Yrnepop B xuakoi dase ml (Mr): ml = Cicuer. o Vi.
% OBLMit ra3ooBpasHbli yrnepon mi (Ma): my + m.
% O6luee 6uopasnoxenue Di (%): D= (me100)/my.
—
(3]

€L02-Ss.vee 1001
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Mpumep oTyeTa 06 UCNLITAHUU AHA3POOHOIrO GUOPA3NOKEHUSA — JaHHbIE ANSA CTAHOAPTHOrO BellecTBa

Mpunoxenune A
(cnpaBouHoe)

INabopaTopus:

CTaHpapTHoOe BeLlecTBo:

Ne nenblTaHua:

Temnepatypa ucnbiTaHus, ( C):
CopaepxaHue yrnepojaa

B ucen. Bew-se, Ccv (Mr/n):

Obbem cBobogHoro npoctpaHcTea, Vi (1)

my’ (Mmr)

O6beM xugkoin dassl, V) (n):

€102-5.¥2¢ 10041



Tabnuuya 4.1

. mpy
p p P (unctbiin)
P1 P2 Ps3 (cTaHpapT- %4 P 56 p g (MHrM6MpoBa | cTaHAAPTHBII- Ap .| BcBoboaHom Dy
DeHb (ctaHpap . (cTaHpapT M (MHrMBKpoB | (MHrMBW- | (MHIMGUpO i 6 (4ucTbI) | nNpocTpaHcTBe, 8
T-HbiiL.) (cTaHaapTHLIW), “Hbii) Hbli), a-+ie) posaHue) -BaHme) Hue) JHrM6UpoBaHue obyee 6uopasnoxeHue”,
)y ) ’ [} ) ) . 0,
mb6ap mGap Mb6ap cp':g:se, mbap mbap mb6ap Cp;g:se. cp;g::e, mbap Ca, %
M
1 3) Cie 5) 6) Cic Cic, uncr
gg’H_ Crc.” gg'“_ CTa:S;pT_ Crc,” M:i';’sm mﬁﬁbm WHIMBWPOB FTaHA@pTHBIA{  my m D:
HY ADTHBI CTaH- apTHLI | cpennee MHrMbupo o- P o- P a-Hne  WHrMGmpoBaHy mquwﬁ o6u4eet c" 6uopa311;o>|<euu
KOHeYHoe) Aap AapTHBIA, Aap pea Ba-Hue, cpefHee e cpeaHee C 0, ! e’
i , 3HaveHue BaHue, BaHwue, Mmr o,
’ Mr Mr 3HaJYeHne, | 3HauveHue, Mr (%)
Mr Mr ; mr Mr Mr Mr
Mr
pH
KOHEYHbIN

Yrnepog B TecToBOM cocye my (Mr). my = CcveV,
Yrnepog B cBOG0AHOM NPOCTpaHCcTBE My (Mr) Npu HOpManbHON TemnepaType uHKybauum (35 °C). m, = 0,468ApeVy,
BuopasnoxeHue, BbYMCIIeHHOe U3 06beMa rasa B cBo6oAHOM npocTpaHcTtae, Dy (%). Dy = (mye100)/my
Yrnepog B xuakoi daze my (Mr): m; = Cicuucr. oV
O6wWwit razoobpasHblil yrnepod my (Mr): my + my
O6wwee buopasnoxeHue Dy (%): Dy = (me®100)/mv

Ll

—§.¥2¢ 1004
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