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MNpepgncnoBne

Llenn, ocHOBHblEe NPUHUMMBLI 1 0bLMe NpaBuna NpoBefeHns paboT Mo MeXrocyfapCcTBEeHHON cTaHaap-
Tnsauumn yctaHosneHol FOCT 1.0 «MexrocygapcrBeHHas cuctema craHgaptusaumm. OCHOBHbIE MOIOXKEHUSA»
n FOCT 1.2 «MexrocyfapcTtBeHHaa cuctema ctaHgapTusaunun. CtaHgapTbl MeXrocyfapcTBeHHble, npasuia
N pekoMeHJaLmMn Mno MexrocyfapCcTBeHHON cTtaHpapTusauun. MNpaBuna paspaboTku, NPUHATUA, 06GHOBIEHNS
N OTMEHbI»

CBefeHuA o cTaHaapTe

1 NOAIrOTOBNEH depepasibHbIM rocygapCTBEHHbIM YHUTApPHbIM NpegnpuatueM «Bcepoccuiicknin Ha-
YYHO-UCCNeaoBaTebCKMii LLeHTP cTaHAapTm3anmm, nHopmMaLnmm u ceptTudamkauumn cbipbs, MaTepuanos 1 Be-
wecte» (Pryfn «BHULICMB»); TexHu4yeckum kommTeToM Mo ctaHgaptusaumm TK 339 «besonacHOCTb Cbipb4,
Martepuanos 1 BellecTB» PefepasibHON0 areHTCTBa no TEXHUYECKOMY pPeryiMpoBaHnio U METPOJIOTMK Ha oc-
HOBe COGCTBEHHOrO NepeBofa Ha PYCCKW A3blK aHI/1093bIYHOM BEPCUN AOKYMEHTA, yKa3aHHOro B NyHKTe 5

2 BHECEH ®epepasibHbIM areHTCTBOM MO TEXHUYECKOMY PerysimpoBaHuio U MeTposiornm

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTusauuu, MeTposiorun n ceptudpmkaumm (npo-
TOokos1 OT 28 mapta 2014 r. Ne 65-I1)

3a NpUHATME NPOrosIoCoBasIu:

KpaTkoe HavmeHoBaHue CTpaHbl Kopg ctpaHbl no MK CokpalleHHoe HauMeHoBaHue HauMoHa/IbHOro opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTusalmm

ApmeHna AM MuH3aKoHOMUKM Pecnybnvkn ApMeHus

Benapycb BY loccraHaapT Pecny6nvkn Benapycb

KasaxcraH KZ loccrangapt Pecny6rmkm KasaxctaH

Kunprususa KG Kblprei3ctaHaapT

Monposa MD Monposa-CraHgapT

Poccua RU PoccraHpapt

TampkukncTaH TJ TapxukcTaHgapT

YkpaviHa UA MnH3KOHOMpPAa3BUTUA YKparHbl

4 Mpuka3oM ®efepasbHOrO areHTCTBa No TEXHUYECKOMY PEryiMpoBaHuio U MeTPosIorMm oT 26 ceHTAabps
2014 r. Ne 1230-CT MexrocyaapCcTBeHHbIn cTaHgapT FOCT 32640—2014 BBefeH B AeicTBME B KayecTBe Ha-
UMoHanbHOro ctaHaapta Poccuiickoii ®epepaumn ¢ 1 nioHs 2015 r.

5 Hactoswuii ctaHgapT MAeHTUYEH MexayHapoaHoMmy aokyMeHTy OECD Test Ne 304A:1981 «Buopas-
NIOXeHne B NoyBe ecTecTBeHHbIM nyTem» («Inherent biodegradability in soil», IDT).

HanmeHoBaHVe HacTosLWero craHgapTa U3MeHeHO OTHOCUTE/IbHO HaVMEeHOBAaHUA YKa3aHHOro Mexay-
HapoAHOro AOKyMeHTa A1a npusefeHus B cooTsetcteue ¢ FOCT 1.5 (nogpasgen 3.6)

6 BBEJEH BIEPBbIE

7 NEPEN3OAHVE. CeHTa6pb 2019 T.
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WHdopmauns o BBefeHUn B AelicTBMe (NpekpalleHun AeicTBUS) HacTOosIWero cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUN YKasaHHbIX Bbllle rocyAapcTB NybanKyeTCs B yKazaTenax HaluMoHalbHbIX
cTaHapToB, U3gaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu IHTepHeT Ha caiiTax coOoOTBeTCTBY-
IOLLUX HALWOHA/IbHbIX OPraHoB No cTaHhap Tu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUA UM OTMEHbl HACTOSLWEro cTaHjapTa CooTBeTCTBYOWas UH-
opmaunsa 6yaeT onybsvMkoBaHa Ha ocuunanbHOM UHTEpPHeT-caliTe MexrocygapcTBEHHOrO coBeTa no
cTaHfapTu3aumm, MeTponorum u cepTudurkaumm B kKaTanore «MexrocygapcTBeHHble CTaHgapTbi»

© CraHgapTuHdgopMm, odopmaeHune, 2015, 2019

B Poccuiickoli ®efepauny HacTosWwmii cTaH4apT He MOXET ObiTb MOSIHOCTLIO WK
YacTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH U PacnpoCcTpaHeH B KayecTBe ogIULMabHOro

n3gaHvs 6e3 paspelleHus degepasibHOrO areHTCTBa Mo TeXHUUYECKOMY PerynnpoBaHuto
¥ METPOIOTUN
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BBepgeHne

MHorme xmMuyeckme 3arpsisHsoLme BelecTBa npeteprnesaloT B noyse rybokne n3MeHeHus nof BO3-
OeNcTBMEM XMBbIX OPraHU3MOB, B MEPBYK ovepelb MUKPOOPraHM3MOB. STOT eCTEeCTBEHHbI npouecc Hasbl-
BaeTcA «buogerpagauuns». Cnoco6HOCTb MOYBbI aKKyMy/iMpoBaTb 3arpsAsHsiolMe BellecTBa CnocobeTeyeT
npeaynpexaeHuto nx NOCTynaeHns B NPMPOAHbIE BOAbI U OYMLLEHMIO aTMOCHEPHOro BO3ayxa.

YrnesoAopoAbl, Nectuuuibl, AeTepreHTbl U ApyrMe Xumumyeckne cOoefvHEHUs MOryT ObITb MUHepanu-
30BaHbl UM TpaHcopMMpoBaHbl B BELLECTBA, YPOBEHb TOKCUYHOCTU KOTOPbIX 3HAYMTENILHO HWXE MO cpas-
HEHWNIO C UCXOAHbIMY 3HaUYeHUsAMU. CNOCOBGHOCTb CHMXAaTb HEeraTMBHOE BMVSHME 3arpsa3HALMX BELLEeCTB Ha
pacTuTefibHble U XXMBOTHblE OpraHnM3mbl CBA3HO C BydhepHOl eMKOCTblo nouB. Hanbonbliel 6ydepHoi eMKo-
CTblo 06/184a10T MOYBbI C BbICOKUM COAEPXaHUeM rymyca, € TsxefbiM rpaHysioMeTpuyeckuM cocTaBoM, BbICO-
KON eMKOCTbIO MOr/I0oLEeHNs, 060ralleHHbIe N3BECTKOBbIMM MaTepuanamn (kapboHaTtamu).

K TakuM noyBam OTHOCATCSA Hamboniee NNOL4OPOLHbIE YEPHO3EMbl, HEKOTOPblEe PeHA3MHbI (NeperHonHo-
N3BECTKOBbIE MOYBbI), NOMMEHHbIE 3eMIN. DTO NpuAaeT NoYBaM eCTeCTBEHHYH YCTONYMBOCTb K BO34EWCTBUIO
XUMUYECKNX 3arpAa3HALLNX BELWECTB U NO3BOMASET NoslyyaTb BbICOKME UM KAYECTBEHHO MOJSIHOLEHHbIE ypoXau
BaXHENLINX CeNbCKOX03ANCTBEHHbIX KyNbTyp AaXe B MPOMbILIEHHO Pa3BUTbIX PErMoHax.

MeToa, OnNucaHHbI B HacTOsILWLEM CTaHAapTe, faeT BO3MOXHOCTb OLEHUTb CKOPOCTb MWHepanunsauuu
XMMUYECKNX BELLEeCTB B pas/iMyHbix obpasuax nouysbl, YUTO UMEET NpakTUYeckoe 3HayeHnme npu arpoxmmmye-
CKoMm 06cnepoBaHun.
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M E X T OCVY A4 APTCTUBEHH bl 1 CTAHAOAPT

METOZb! VCMbITAHUA XUMWUYECKOW MPOLYKLN,
NPEACTAB/IAIOLWEN OMACHOCTb A9 OKPYXXAIOLEN CPE/bI

Onpe,u,eneHVle HOTEHLI.MaﬂbHOVI CNOCOBHOCTU XUMNYECKNX BelwlecTB K 6|/|opa3r|o>KeH|/n0 B no4yse

Testing of chemicals that are hazardous to the environment.
Determination of the potential biodegradability of chemicals in soil

[ata BBegeHna — 2015—06—01

1 O6nactb NpYMeHeHus

HacTosawwin ctaHgapT ycTaHaBnmBaeT TpeboBaHUS K NPOBEAEHNIO UCMbITAHWA MO OLEHKE CKOPOCTU MU-
HepasiM3aumm XMMUYEecKMX BELECTB B MOYBE C UCMO/Ib30BAHMEM METofa PagvoOXMMUYECKOTO aHa/vi3a, B TOM
uucrie ¢ NPYMEHEHNEM PagMoakTUBHOMO u3oTona 14C. MeTod NpUMeHNUM As UCTIbITaHWA NeTyunx, HeneTyumx,
PacTBOPUMbIX W HEPACTBOPUMbIX BELLECTB, KOTOPbIE HE SIBASIOTCS MHIMGUTOpPaAMW MUKPOOPraH13MOB.

2 TepMUHbI 1 onpeaeneHns

B HacTosileM cTaHfapTe NpUYMEHEHbI cneaylolmne TePpMUHbI C COOTBETCTBYIOLLUMMN ONpeaeneHnsaMu:

2.1 noysa (soil): Cmecb MUHeEpPabHbIX N OpPraHNyecKUX XMMUYECKNX COCTaBNALWNX, B NOCNELHEM CNY-
Yae cofepxalimx CoeVHEHUS C BbICOKUM COAepXaHueMm yriepofa U asoTa, U UMELUX BbICOKYIO MOJIEKY-
NAPHYI0 Maccy, a Takke cofepxallux XUBble opraHn3Mbl (B OCHOBHOM MUKPOOPraHu3Mbl).

2.2 MuHepanusaumsa (mineralization): SKCTeHCMBHOE pa3noXxeHue cogepxalyeli nsoton yrnepoga 14C
MOJIEKY/Ibl BELLECTBa, B NpoLecce KOTOPOro OHa OKUCNSEeTCH, YTO MOXET ObiTb KOSIMYECTBEHHO OMpeaesieHo
no BbIXO4Yy COOTBETCTBYHOLWEro Kosimyectsa 14C02

M pnmeyaHne — Onpe,qeneHl/le OaHO A3 NpUMEHEHNA B paMKaX HaCTosALWEero ctaHaapra.

3 O6uwume TpeboBaHUA N PEKOMEHAALMN K NPOBEAEHUIO NCTIbITAHWA

3.1 OT60p Npo6 NO4BbI

Mpo6bl NOYBLI OTOMPAKT HOXOM WK LWINATeNEM M3 NPUKOMOK WX NOYBEHHLIM GYPOM C TakMM pacyeToM,
yTOObI:

1) B ogHOM cniydae npoba npegctaBnisnia coboii YacTb MOYBbI C COXPAHEHWEM TUMNYHBIX FTEHETUYECKMX
FOPM30OHTOB W/IN C/I0EB AAHHOMO TuMna MoYyBbl;

2) B ApYroM crniyyae npu otbope npobbl 6bi1M paspyLlleHbl FOPU3OHTbI UKW CIOW MOYBbI.

O6beMHEHHYO MPOBY COCTaB/IAKT NyTEM CMELUMBAHWNS TOUYEYHbIX NPO6, 0TO6paHHbLIX Ha OAHON MpPo6-
HOW nmAoulanke.

3.2 MpeaBapuTesibHble CBeAeHUs1 0 NPoBeAeHUN NCMbITaHW

3.2.1 MeToAbl UCMbITAHUS MPUMEHSIOTCA A1 NETYUUX, HENETYYUX, PACTBOPUMBIX 1 HEPACTBOPMMbIX CO-
eIVHeHWii, KoTopble He SIBAATCS UHIMEMTOPaMU MUKPOOPraHWM3MOB.

3.2.2 ina npoBegeHUs UCMbITaHWil TpebyloTca BellecTBa, MeyeHHble K30TomnoM yrnepoga 14C.

3.2.3 CKOpOCTb MVHepanm3auuv onpeaenstoT ANns npouecca kap6oHM3auuM UCTbITYEMbIX BELLECTB C
MCNO/Ib30BaHNEM PaAMOaKTUBHON METKU. [03TOMY MOJIOXEHMEe MEeYeHOro atoMa B MOJIeKy/sie XMMUYEeCKoro
COefMHEeHUs 1 cneundUUYHOCTb PaAnoakTUBHONW MeTKM TPeGYoT TWaTelbHOr0 PacCMOTPEHUS.

M3paHne ocuuymanbHoe
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3.2.4 Pe3ynbTaTbl OCHOBHOMO UCMbITAHUSA NO ONpeAeneHnio MUHepanu3aumm BewwecTB MOryT 6biTb Noa-
TBEPXAEHbl HA OCHOBAHMW 3KCNEPUMEHTOB MO WUCC/IEAOBaHUI0 UCMapeHUss UCXOLHOro COeAMHEHUA U HEKO-
TOpPbIX /IETY4nx MeTabosInToB, a Takke OnpefeneHns aKCcTparnpyemblX WM He 3KCTparnpyemMblX OCTaTKOB,
Haxogswmxcsa B noyse. O6a AONONHUTENbHbBIX BUAA UCMbITAHUIA Takke onucaHbl B HACTOSILLEM cTaHdapTe.

3.2.5 Ana nccnefoBaHUa pasnoXeHUs XUMWYECKOro BellecTBa B aHadpOOHbIX YC/I0BUSAX WUCMNOMb3YOT
peakLMOHHbI cocya AN U3MEepPeHns Konuyectsa AMOKCMAA yriepoda OGMOreHHOro nNponcxoxaeHuns (ganee —
peakumoHHbIA cocya). B coOTBETCTBUM C OMMUCAHUEM, MPUBEAEHHLIM HWXE, PeakuMOHHbIA COCy[ 3anosiHSAT
npo6oi nousbl (MpegBapuTenbHas NOAroTOBKa NPobbl NOYBbI He TpebyeTcs), 406aBAAIT BOAY TakuM 06pa3oMm,
YyTOObLI, BO M36EXaHMe yTeuku, TO/ILWUHA Cos BOAbl Hag nNpo6oi nouyBbl cocTaBnsna 2—3 cM, 3aTeM Npobbl
MoYBbl U3B/IEKAIOT U NPOAYBAIOT HECKO/ILKO pa3 a30ToOM. Pa3foxeHne XMMUYeCKoro BellecTBa MOXET 6bITb OLe-
HEHO NyTeM M3MEpPEHMA copepXaHna MevyeHoro atoma yrnepoga 14C B rase metaHe U npo6ax BoAbl Y MOYBbI.

3.2.6 CtaHgapTHble 06pasybl

Vicnonb3oBaHue cTaHAapTHbIX 06pa3uoB Npu UccnefoBaHUM HOBbIX BELLECTB MOXET OblTb PEeKOMeHA0-
BaHO /IMWb B HEKOTOPbLIX Ciyyasx. Kak npasuno, ctaHhapTHble o6paslbl Npu UcCC/efoBaHUM HOBOMO Belle-
cTBa He TpebyTca. OHM MOTYT MUCNOJb30BaTbLCA, Mpexae BCero, ANA KainbpoBKKU, a Takke A1 CPpaBHEHUA
pesy/ibTaToB, NOJTYYEHHbIX MPU BbINOSHEHUW Pa3HbIX METOAMK UCMbITaHNS.

3.2.7 Ana nHTepnpetaymy NONyYeHHbIX AaHHbIX, B TOM YUC/E KacalLlWnXCca KOHLEHTpaLumM ucnbityemo-
ro CoOeUHeHUs, MOXeT oKa3aTbCsa NOe3HON MHopMaLMS O €ro TOKCUYHOCTH.

4 MNpuvHUMN MeToda UCMbITaHUSA

4.1 OCHOBHOE UCMNbITaHue

Heb6onblioe konuyecTso Npobbl MoYBbI, NOMELLEHHOE B PeakLMOHHbI cocys, 06pabaTbiBaloT UCMbITYe-
MbIM XMMUWYECKMM BELLECTBOM, CoAepXalliuM n3oton yrnepoga 14C.

Bbixog 14C 02 nocnie TpaHcopmal M UCMbITYEMOrO XMMUYECKOro BeLLLeCTBa M3MepPSoT NyTeM Lesou-
HOFO MOT/IOLLEHNA U C MOMOLLLIO XWAKOCTHOFO CLUHTUANSLMOHHOIO CYEeTUMKA.

4.2 lononHUTe IbHbIE UCMNbITaHUSA

JonosHnTeibHble 3KCNepUMeEHTbI BKIOYAKT cregylowmne nccnefoBaHus.

4.2.1 VccnepoBaHue ncnapsowWerocs UCnbiTyeMoro Bewectsa

Ecnn ncnbiTaHne XMMUYeCcKUX BellecTB MpoBOAMTCA NpW faBneHun napos Bbiwe 0,0133 lMa, unnvHap
N3 BCMEHEHHOro neHonosnypeTaHa noMewarT B KOOy peakuumoHHOro cocyga Ans MNorfoWweHns meyeHol
neTyyei opakymMm UCXOOHOT0 COeAMHEHNSA U NeTyuynx MeTabonnToB, YTOObI MOXHO 6bl/I0 UCMO/1b30BaTb XNUA-
KOCTHbIA CUMHTUMANSALUMOHHBIA CYETUUK.

4.2.2 ViccnegoBaHue octaTtka MCMNbITyeMOro CoegMHeHns B Npo6e nouysbl

B cnyyae 50-NpouUeHTHO MUHepanm3aumm ucnbiTyemMas npoba noyBbl MOXET ObiTb NOABEPrHyTa 3KC-
Tpakuun. JkcTparupyemas gppakums coeuHeHus 1 ero MetabosinToB, OCTaBLUMXCA B MOYBE, MOXET ObiTb
onpegenieHa C NOMOLLbK XUAKOCTHOTO CUMHTUANALMOHHOIO cyeTyuka. Kpome Toro, faHHble O CBA3aHHbIX
opakymsax octatka MOryT 6biTb NOyYEHbI NyTeM n3mepenus 14C 02, BblAeMBLUETOCS NOC/E CXUraHWUs NoYBbl.

5 OnucaHue npoueaypbl UCTbITAHUS

5.1 MNoAroTtoBKa K NpoBeAeHNIO UCTbITaHUA

5.1.1 O6opypgoBaHune

- XUAKOCTHbIA CUUHTUANALMOHHBIN CUETUUK;

- OKUCNUTENb ANA CKUTAHUA PafnoakTUBHOIO maTtepuana,

- ynbTpassykoBas 6aHsi, 500 mr;

- CTeKNAHHaA nocyga: konba dpneHmerepa BMeCTUMOCTb0 250 M, 06beguHEHHas ¢ NPOGUPKOM BMe-
CTUMOCTbIO 50 M/ € 3aKpyr/ieHHbIM HOM (Cocyf, AN M3MepeHus Konmnyectsa GMOreHHOro guokcuaa yrnepo-
[a — peakuMOoHHbIA cocyd, cM. puc. 1);

- WNpuUbl BMECTUMOCTbIO 25 mn (Tuna Jlyep-J10K);

- urbl wnpuya pasmepom 15 reigx (no wkane reigpxa) n gnuHoi 15 cwm;

- Wwnpuusl BMecTMMocTbio 100 MK (Tvna FamMuWabTOH); MepHble rpafyupoBaHHble LWUAUHAPLI BMECTUMO-
CTbto 25 M ¢ Nnpobkamu;

2
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- NUNETKA MEepHble BMECTUMOCTbIO 1 M,

- annapat Cokcneta A5 3KCTpakLumu,

- CUMHTUNNALNOHHbIE (D/IaKOHbI;

- nonnypeTtaHoBble Npobkn gnametpom 30 MM, AnnHon 30 MM, MAOTHOCTLIO 16 Kr/m3.

5.1.2 PeareHTbl

5.1.2.1 NcnbiTyeMoe BeL,ecTBo

CoefnHeHus, MeyeHHble M30TOoNoM yrnepoga 14C, pacTBOpPAKOT B BOAe WM aueToHe A0 MNoJfyvyeHus
ypoBHA paguoaktuBHocTn 37— 185 Kbk (1—5 mMkKK)/100 mkn. Mpu MCNosib30BaHUM HE MEYEHHOro M30TOMNOM
yrnepoga coegmMHeHus aToT pacTBOp AOBOAUTCS A0 HEOOXOAMMOI KOHUeHTpauumn (Hanpumep, 0,5 mkr/100 Mkn
= 10 MKr/Kr No4Bbl, WX B 3aBUCMMOCTU OT TOKCUYHOCTU BeELLECTBA).

5.1.2.2 XvMmn4yeckne peakTuBbl

- KOH, u. a. a,, 0,1 H pacTBop;

- aueToH, 4. 4. a,;

- MeTaHo/, Y. 4. a (419 AoNoANTENbHbIX UCMbITaHWA);

- H-TekcaH, 4. 4. a. (419 LONOSIHUTE bHbIX TECTOB);

- ackapuT (acbecT, NpoONUTaHHbIA pacniaBfeHHbIM TMAPOKCUAOM HaTpUs);

- CUMHTUANALMOHHBIA pacTBop.

5.1.2.3 MNousa

Andomzon:

- 3HayeHune pH 5,5—6,5;

- cofiepxaHue opraHudeckoro yrnepoga 1—1,5 %;

- cogepxaHue rvHel (pasmepbl YacTtuy, 0,002 mm B gnametpe) 10—20 %;

- eMKOCTb KaTMoHHOro obmeHa (EKO) 10— 15 mBan/n (1 mBan/n = 0,5 mmonb/n).

Cnopgocorn:

- 3HayeHue pH 4,0—5,0;

- cofiepxaHue opraHundeckoro yranepoga 1,5—3,5 %;

- cofiepxaHue rnuHbl < 10%;

- EMKOCTb KaTMOHHOro obmeHa <10 mBan/n.

OHTU30:

- 3HayeHune pH 6,6—8,0;

- cofepxaHue opraHuyeckoro yrnepoga 1,5—3,5 %;

- cofepxaHue rmuHbl 11—25 %;

- eMKOCTb KaTMOHHOro obmeHa <10 mBan/n.

B cneunanbHbIX cnyyasx pekoMeHOyeTCs MCMo/ib30BaTb AOMNOMHUTENIbHO ABa Tuna Mo4vB: ogHa — C
BbICOKMM COAEpPXaHNeM WAUCTOl dipakumm (anametp vacTtuy, 0,002—0,063 mm), gpyrad — C BbICOKAM CO-
aepxaHnem rnunHbl (30 %).

BoicywleHHas B NOTOKe Bo3ayxa npoba (BO3AyLHO-Cyxas Npoba) NCNbITYeMOoi MoYBbl, KOTOPas XpaHWUTCS
npu Temnepatype + 4 °C, TepseT Bnary Ao 40 % OT MakCMMasbHOro CoAepXXaHus BoAbl B UCXOAHOWN Mpobe.
Mocne uHkyb6aumm B TEMHOTE B TeyeHue 2 Hefesib Npu Temnepartype 22 + 2 °C oHa rotosa K NpoBefeHuto
3KCMEepMMEHTOB.

5.2 YcnoBuAa npoBefeHns UCMbITaHNA

5.2.1 TemnepaTtypa nNnpoBeAeHUA UCMbITaAHUA

B TeueHue Bcero nepuoga McnbITaHUA COCyAbl MHKYOUPYIOT B TEMHOTE Npu Temneparype 22 + 2 °C.

5.2.2 flaHHble, XxapakTepusyouine npobbl NoYBhkI

5.2.2.1 OnpepeneHne 3HayeHusa pH

Ons onpepeneHns 3HaveHnusa pH npu Bbibope Tuna nousbl 10 r BO3AYLIHO-CYXOW MPo6bl NOYBLI CyCneH-
avpytot B 25 mMn 0,01 M pactBopa CaCl2 lNocne BbiCTaMBaHWA B TEYEHWE HOUM CTPYKTYpY Mpobbl MOYBbI
HapyLwalT elle pa3 U NPoBOAAT U3MEPEeHUs C NOMOLLbIO noTeHumomeTpa (pH-meTpa), UCNoNb3ys Kanunesbll
anekTpof n 0,1 M pactsop KCIl. HenocpefcTBEHHO nepef U3MepeHnem npuéop Ao/HKEH 6bITb 0TKa/IMbpoBaH
C Ucnosb3oBaHWeM [BYX CTaHAAPTHbIX PAcTBOPOB B Npefenax AvanasoHa OXuAaemblX 3Ha4YeHuid ana nime-
psiemoli npo6bil.

5.2.2.2 OnpegeneHne cogepXxaHnsa opraHnyeckoro yrnepoga

[ns onpepeneHus cofepxaHua OopraHuWyeckoro yrnepofa B npo6e noysbl Npu BbiGOpe Tuna MOYBHI,
1,0 r BO34YLLUHO-CYXOi NpOo6bl NOYBbI HarpesalT B TeyeHne 15 muH npu 145— 155 °C ¢ 15 mn 2M pacTtsopa
K2Cr20 7 n 20 mn H2S04 (n10THOCTb aHa/IMTUYEeCKoro peaktmea: p = 1,84 r/cm3). Mocne oxnaxpeHus npu

3



FOCT 32640—2014

KOMHATHOI TemnepaType 06bem Npobbl A0BOAAT A0 150 M AUCTUNAMPOBAHHON BoAoi. 20 MN aHann3u-
pyemMoro pactsopa U3mepsiloT rnocse LeHTPUgYrpoBaHusl CNekTpogoTOMETPUYECKUM MeTOO0M B KioBeTe C
TO/ILIMHOI cnos 1 cM npu AnnHe BofiHbl 590 HM, B KIOBETE CpaBHEHUs — AUCTUNUpoBaHHas Boga. CBOWCTBO
camopaspylweHusi peaktmea K2Cr20 7 4o/mkHO 6GbiTb OMNpeAenieHo ¢ MCNosib30BaHNEM ABYX XOMIOCTbIX 06pas-
uoB. CoaepxaHue yrnepoga paccuutbiBaloT No cleaytollein popmyne

c IOO0YE2(Ex - a 29 (1)
eEna., -a 2F)

roe C — copepxaHue yrnepoga, %;
V — o6wuii 06beMm, M,
E1— skBuBaneHTHaa macca Cr20 3 (25,332);
E2 — akBuBaneHTHaa macca yrnepoga (3,0028);
Ex — onTuyeckaa nnNOTHOCTb Mpu gfnHe BOMHbI 590 HM 1 ToNWMHe cnoda 1 cwm;
F — koadphdomumneHT pacyeta (chaktop akBmBasneHTHocTn) K2Cr20 7m3 Cr20 3;
C — KOHueHTpauma Cr (r) Ha 100 mn (1,9356);
e — Macca ob6pasuya (mr);
al— koadppuymeHT akcTuHkuun Cr (lll), al— cpegHee 3HaYeHne 13 NATU onpepeneHnii Ans KannbépoBoY-
HOIi KpWBOW, KaX4oe M3 KOTOPbIX MOAy4YeHo nyTeM geneHus ExHa konudectso Cr20 3 (B r);
a2 — koadphuumeHT akcTuHKUMK Cr (VI), a2— cpefHee 3HavyeHune 13 AByX onpefeneHnii, Kaxaoe n3 KoTo-
pbIX NoayyeHo nytem denexHus ExHa cooTBeTcTByloLWee konmyectso K2Cr20 7 (B ).
5.2.2.3 OnpepgeneHne pasmepa 4yacTuL, NoyBbl
[ns onpegeneHvns pasmepa 4vactul noysbl npu Bbi6ope Tuna noysbl 10,0 r BO3AYLLIHO-CYXOl Npo6bI
nousbl noasepratoT Bo3gelicteuio 100 mn H20 2 (15 % macca/o6bem) B TedeHue 15 4, 3aTemM HarpeBaloT [0
Tex nop, noka He 3aBeplunTca BbigeneHue raza C02. CycrneH3uto oCTas/iIAlT Ha Houb ¢ 25 mn 0,4 H pacTso-
pa Na4P20 7, 3atem goBogAT BoAoW A0 250 M, pacTBOP MPOLEXMBAOT Yepe3 CUTO C LUMPUHON SAYEnKn CeTkn
0,2 mm. TyTeM ganbHewero npouexnBaHnsa pakuMoHUPYOT YacTuubl pasmepom > 0,2 mm. bonee mesnkue
yactuubl (MncTble dopakuun) hpakyMoHMpyoT NyTeM OTCTaMBaHWNs B BOAHON cpefe, A0BoAsA 06beM BOAOI A0
1000 mn B cneumasibHOM UUAUHAPE AN OTMy4YMBaHUA.
Mopuun cycneHsmnm o6bemom 10 ma oTOGMpalT NUNETKOW U3 LMAMHAPA Ha Pas/IMyHOM BbICOTE Mnocse
onpefeneHHoOro BpeMeHy ocaxgeHus. 3mepeHne Macchbl CyXOi B3BECW KaXKAOoW M3 aTUX nopuuii nossonsiet
onpefenuTb COCTaB YacTuUL, B COOTBETCTBUM CO CXEMOW, npuBeaeHHon B Tabnmue 5.1.

Ta6nunuya 5.1 OnpegenexHne pasMepa YacTuu, NMoyBbl

JnameTp uyactu FnybuHa ot6opa nNpobbl / BpeMs ocaxaeHns

chpakumii (Mm) 20 cm 15 cm 10 cm 5cm
< 0,002 - - 7445 MyH 3452 MyH
<0,0063 1u33MmH 49 ¢ 1410 MMH 52 C 46 MMH 55 c 23 MVH 27 C
< 0,02 9MvH 19¢C 6 MyH 59 C 4 MyH 39 C 2MvH 20 €
< 0,063 M®c 42 c — —

5.2.2.4 OnpegeneHne eMKOCT/ KaTUOHHOrO OGMeHa NouyBbI

[ns onpepeneHnss emMKoCTU KaTWOHHOro o6meHa nouysbl (EKO) c uenbio Bbibopa Tuna no4yBbl MCMNOSb-
3YIOT CTEKNSAHHYIO KOJTOHKY A/IMHOW 15 M, BHYTPEHHWIi AnameTp KOTOPOW yMeHblUaeTCs, HaunHas ¢ oTcTyna
B 30 MM C OAHOI CTOPOHbI, NOLOGHO YCTPONCTBY BOPOHKW. BOPOHKOOGPAa3HbI/ BbIXOL KOIOHKM 3anOfHAT
VIbLTPOM K3 LLEPCTAHbIX BOMOKOH. ®UNbTP MOKPLIBAIOT C/I0EM KBapL,eBOro necka BbICOTOW Okono 1 cM, 3a-
TeM C/N0eM BO3AYLIHO-CYXOli UCMbITyeMoi nNpobbl noyuBbl Maccoi 10 r, KOTOPbLIA, B CBOK o4vepenpb, MOKPbIBAKT
C/OeM KBapLLeBOro necka BbICOTON Okofo 1 cm.

O1n cnomn 3anumsaroT 40 mn pacTtBopa, B COCTaB KOTOPOro BXOAAT clefylolive npegsaputenbHO npu-
roOTOBJIEHHbIE PAaCTBOPbI:

- pacTBOp, NPUrOTOBJ/IEHHBIN MyTeM pacTBopeHus 100 r TpuaTaHosaMuHa B 2 1 BoAbl (AoBefeH o pH
8,1 c nomouwibto HCI);

- pacTBOp, NPUroTOB/IEHHLI NyTem pacTBopeHunsa 100 r 6apus xnopuga 2-sogHoro (BaCl2 m2H20) B
2 n BoAbl.
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Uepe3 1 4 pacTBop cobupaloT B kosby OpneHmeiiepa BmecTuMmocTblo 250 mn. 3atem npouegypy no-
BTOPSIIOT, NpU 3TOM 3a/MBas B KOMIOHKY pacTBop, NMPUIroTOBAEHHbIA NyTem pacTsopeHus 25 r 6apus xnopuga
2-8ogHoOro B 1 n. MNocne BbiCTanBaHUA B TEYEHME HOUW, ATOT PACTBOP TakKke cobMpaloT, a KONTOHKY NPOMbIBaIOT
100 mn BoAapl. KOMOGUHMPOBaHHbIE 31t0aThl TUTPYIOT COMSAHOM KUCNOTOW ANA U3MEPEHUSA KOHLEHTpaLMmM MOHOB
H+, Ca2+, K+, Na+, ucnonb3ys B Ka4ecTBe MHANKATOPOB OBPOMKPE30/ XENTbIi, a Takke MEeTU/I0BbIA KpacHbIN.

Onsa onpegeneHna KoHUeHTpauum MOHOB Ba2+ KOMOHKY BbilwenaymsaloT, ucnonb3ys 200 mn pactesopa
mMarHus xnopuga 6-sogHoro (MgCl2 m6H20), npurotoBaeHHoro nytem pactesoperHns 20 1 B 11 BoAbl. KOHUEH-
Tpauuo 3TOro kaTuoHa onpefensaioT Ha aTOMHO-abCcopOLMOHHOM CNeKTPohoTOMETpe € NJaMeHHol aToMu3a-
uven. EMKOCTb KaTMOHHOTO O6MeHa BblpaXaloT B BuUAe CyMMbl KOHLEHTpaLuu BCeX KaTMOHOB, COPObUpPOBaH-
Hbix 100 r noussbl.

6 BbINOJ/IHEHME UCNbITAHUA

6.1 BbINO/IHEHNE OCHOBHOIO UCMbITAHUSA

6.1.1 MeToguka npoBefeHNA OCHOBHOIO UCMNbITaHUA

50 r BO3AYLUHO-CYXOi Npo6bl No4yBbl NomMeLlarT B K016y 3pneHmeiiepa (H), npeacTaBasawyo yacTb
peakUMOHHOro cocyfa AN KOMYeCTBEHHOro onpeaeneHns guokcuaa yrnepoga 6MoreHHoro nNponcxoxaeHus
(puc. 1). 100 mMK1 MCNbITYEMOro paavoakTMBHOIO pacTBopa HaHocAT 50 nopuuamu (MO 2 MKI) Ha BCHO MO-
BepxHocTb nousbl (I) B konb6e. 3atem noysy TLLaTeNbHO NepemeLllnBaloT NuneTkol Mactepa, HWXHIOW YacTb
KOTOpOW OTpe3aloT M OCTaBNAT B Kosbe.

A — npo6ka n3 CUINKOHOBOI pe3uHbl; B — urna; C — npobupka; D — KOHeL, Urnbl, Ha KOTOpYl HajeTa CUIMKOHOBas
Tpybka; E — coeauHAlLWNA anemeHT mMexay konboit Spnenmeliepa (H) n npobupkoli (C); F— cmnbTp ¢ ackapuTtom;
G — npob6ka ¢ kpaHom; H — kon6a 3pneHmeiepa; | — npoba nousbl

PrcyHOK 1 — PeakUMOoHHbIA cocyq, 47151 NPOBEAEHNS UCTILbITaHNS

Kpome Toro, akBMBasieHTHbIi 06bEM UCMbITYEMOro pacTBopa MOMeLLatoT B MEPHYH KONby BMeCTMMO-
cTbto 100 Mn ANs NpsSIMOro onpegeneHvs f06aBfeHHON paanoakTUBHOCTY.

Kon6y JpneHmeiepa (H) 3akpbiBatoT NPOOKOWA U3 CU/IMKOHOBOW pe3uHbl C Ted)/IOHOBbIM MOKPbITUEM,
yepes KOTOpPYyH BCTaBAAKT hunbTp ¢ ackaputom (F). ®nabTp cHabxeH npobkoli 1 kpaHom (G). Mpobupka (C)
3akpbiTa Ted/IOHOBOW NPOGKOWA, Yepe3 KOTOPYH BCTaBneHa urna pasmepom 15 reigx (no wkane eligxa) (B),
15 cm gnvHoli. Wrna (B) 3akpbiTa NPOGKOWA U3 CUANKOHOBOW pesunHbl (A), a Ha ee koHey, (D) HageTa kopoTkas
cUNnMKoHoBas Tpybka, KoTopasi ocTaeTcs B KOHTakTe ¢ ocHoBaHuem npobupku (C).

PeakunoHHbI cocyn 3apshkaloT nytem BBefeHus 10 mn pactsopa wenoum u3 npobupku (C) cnegyoumm
06pa3om: HebonbLLY NPobKY (A) 3aMeHsIT KannbpoBaHHbIM WnpuueM Tuna Jlyep-J/lok, cogepxawmm 0,1 H
pactBop KOH; 3atem npo6ky dunbTtpa (F) yaansiT n oTKpbiBatoT kpaH (G); WenoYHoin pacTBOp BBOAAT Yepes
urny (B) B npobupky (C); 3aTeM KpaH 3akpbiBaloT; WNpUY, ygansatoT; npobky (A) n npobky dunbtpa (F) Bo3spa-
LWaT B UCXOA4HOE MONoXeHue. MNonyyeHHblii gnokens yrnepoga 14C 02 nornowaeTcs Wenoubto.
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UT0o6bl M3BNEYL LENoYHON pacTBop, cofepxalimii gnokeua yrnepoga 14C02, AN XXULAKOCTHOTO CUWH-
TUNNAUNOHHOTO aHaIn3a, OCYLLEeCTBAAT B obpaTtHOM nopsake npoueaypy, npefHasHayeHHylo 1A 3apsanku
Kaxzaoro (napannesibHoro) npuéopa, npyv 3TOM WHTEPBasIbl BPEMEHU MOC/IEe Havana 3KCNepuMeHTa yBenuyu-
BatoT. 3ateM npo6upky (C) npombiBaloT 5 Mn wenoun. Mepepq 3apsagkoin npobupkn (C) cBexmMm pacTBOPOM
Lesioum cuctemy npogysBalT MycTbiM WMApuuemM 3 pasa BO34yXOM ob6bemamu no 25 mMa Ansg noggepxaHus
Npobbl NOYBblI B @a3pOO6HLIX YCNoBUAX. 1 Mn pacTBopa LWesoun oTéupalroT A1 XUAKOCTHOTO CUUMHTUNIALMOH-
HOro cuyeTymka.

Ans npoBefeHNss M3MepeHnin JOMKHbI ObiTb BblGPaHbl 3KCNEPUMEHTbI AUTENbHOCTbI0 1 AeHb, 2 AHS,
4 pHAa, 8 gHei, 16 gHei, 32 gHA W, Npyu HeobxoaumocTn, 64 gHA. Mpu nNpoBeAeHUn UcnbITaHuii Heobxoau-
MO MpPOBOAUTHL NapassiesibHble onpegeneHus. padumk 3aBUCUMOCTU PafMoakTUBHOCTY AWOKCUAA Yriepo-
ga 14C02 cTtpouTca B 3aBUCUMMOCTM OT BPeEMEHW. ITOT rpaduk nokasbiBaeT, Korga cregyet npekpatutb 3KC-
nepvMeHT. [JANTeNnbHOCTb MHKYOALMOHHOTO nepuoja cuutaeTcs AOCTaTOYHOW, Korga MOXeT ObiTb U3MepeHo
50 % C02 onpegeneHHoro ot nepBoHavasibHO NPUMEHEHHOTO MeYeHHoro nsotonom 14C obpasua. VHkybaum-
OHHbIV Nepuog A0/MKeH 6biTb MpekpalleH no AOoCTMXeHUn 64 AHel He3aBMCMMO OT TOro, 6bISI0 N NOJTyYEHO
3TO 3HayYeHue.

6.2 BbInosiHeHne AONOJ/THUTEJIbHOIO UCNbITaHNA

6.2.1 ViccnepoBaHme ncnapgaroLleroca NCnbiTyeMmoro BellecTsa

Ecnn gaBneHve napoB XMMUYeECKOro BellecTBa Bbiwe 10-5 Topp npu 20 °C, pekoMeHAyeTcs BBECTU B
coeguHaWNA anemeHT (E) peakLMOHHOro cocya TaMnoH U3 NonnmypetaHoBOW neHbl gnameTpoM 3 cM. Tam-
MOH MOT/IOWAaeT /IeTyYne UCXOAHbIE COefMHEeHUs, a TaKkke NieTyyre opraHuyeckue npoaykTbl PasfioXeHus, HO
He nornowaet 14C02. 3TM TaMNOHbI NOABEPratoT IKCTpakumm B annapate Cokcnieta CMecbi0 H-rekcaH/meTa-
Hon (1/4), a anMKBOTbLI OTOMPAIOT AN XUAKOCTHOTO CUMHTUAMSALMOHHOIO CUeTUMKA.

6.2.2 OnpepenieHne aKCTparmpyembiX UK HE SKCTParmpyembiX N3 NoYB OCTaTKOB

B cnyyasax OTHOCUTENIbHO CTOMKMX XMMUYEeCKMX BeliecTB (50-NpoLEeHTHOW MuHepanu3auuvM B TeuyeHue
6onee 10 AHeli) pekomeHayeTca nosyyeHne 4ONONHUTENbHOM MHopMaL MK 06 aKCTparmpyemMbiX pagmoakTmB-
HbIX OCTaTKax M3 NouyBbl (MCXOLHOM COEAUHEHUN U MPOAYKTaxX PasfoXeHUs) 1 0 CBA3aHHbIX MNOYBOIA OcTaTkax.

C 370 Lenbilo A0MKHbI 6blTb NOATOTOB/EHbI ABA PEaKUMOHHbIX COCyAa B AOMNOMIHEHME K YeTbIpeM Apy-
rMm. B cniyyae 50-NpouUeHTHOW [Unmn X(MKC)-NpOLLEeHTHON] MUHepanu3aunm, cornacHo OCHOBHOMY MCMbITAHUIO,
Npo6bl NOYBbI U3 ABYX OTAE/IbHbIX PeakLNOoHHbIX cocyfoB akcTparnpytotT 100 mn auetoHa (5 MvH 06paboTKu
yNbTPa3BYKOM), @ 3aTeM MEeTaHO/IOM Takum Xe 06pa3oM. A/IMKBOTbI KOMOVMHMPOBAHHbLIX 3KCTPAKTOB OTOMpaloT
ONA XKWAKOCTHOTO CUMHTUANALMOHHOIO cyeTyuka. [Ans ganbHeilunx uAeHTUgUKaLMOHHbLIX uccnefoBaHui,
npu Heo6Xxo4UMOCTU, MOTYT MUCMO/b30BaTLCA APYr1e NopLun 3KCTPaKTOB.

ANNKBOTbI BO3AYLLHO-CYXUX NPO6 NOYBbl CXUralT Ans nosayyvyeHns 14C 02 n n3amepsroT ¢ NCNob30BaHU-
€M XUAKOCTHOrO CUMHTUANSAUMOHHOIO cyeTyrKa AN onpefeneHus CBA3aHHbIX C NMOYBOlM OCTaTKOB.

7 [aHHble N OTYETHOCTb

7.1 O6paboTKa pe3ysibTaToOB

7.1.1 O6paboTKa pe3y/ibTaToB OCHOBHOIO MCMNbITaHUSA

3HauyeHne paguoakTMBHocTn 14C 02 (cpefHee 3HavYeHue YeTblpex napassefibHbiX 3KCNePMMEHTOB), No-
NIly4eHHOEe Ha OCHOBaHMM aHa/m3a LWesiovHbIX pacTBOpoB nocne 1, 2, 4, 8, 16, 32 v 64 AHE 3KCNepuMeHTa,
BblpaXaeTcsa Kak NPOUEHTHOE cofepXaHne OTHOCUTE/IbHO pafnmoakTUBHOCTU NepBoHavYas/ibHO MPUMEHEHHOro
NCNbITYEMOTO XMMUYECKOr0o BellecTBa M Kak rpadiuk 3aBUCMMOCTU pagnoakTMBHOCTM OT BpemeHu. Bpewms, B
TeyeHue koToporo 50 % 3HayeHuss pagnmoakTMBHOCTM nosiyvatoT B Buge 14C 02, cumTtaetcsa ypoBHeMm «50-npo-
LEHTHON MUHepanm3aumm». Ecnm aToT ypoBEHb He Obln1 AOCTUTHYT B TedeHne 64 aHeil, AaHHble, NOoSyYeHHble
3a YKasaHHbIil Neprog, BPEMEHU, CUUTAIOTCH YPOBHEM «X-MPOLEHTHON MUHEpasm3aummn».

7.1.2 O6paboTKa pe3ynbTaToB UCCef0BaHUS ucnapstowmxcsa dpakuynii

PagnoakTnBHOCTb ncnapsatowerocs (U NorfoweHHoro) UCX04AHOro CoeguHeHus, a Takke NpoayKToB pas-
NoXeHns B Touke 50-NpoLeHTHOW (MW X-MPOLLEHTHOW) MUHepanm3aLum M3MepsT U UHTEPNPETUPYIOT B 3a-
BMCMMOCTU OT NPOLEHTa McnapeHns B Touke 50-NPOLEHTHOM (MM X-NPOLEHTHOI) MUHEpanu3aunm.

7.1.3 O6paboTKa pe3y/bTartoB UCMNbITaHUA ocTaTka

3HayeHne pagnoakTUBHOCTU A1 3KCTParnpyemMbiX U He 3KCTparmpyembiX OCTaTkOB MCXOAHOro coeau-
HEHWs, a TakKe NpPOAYKTOB pas/ioKeHUs MnosydatoTcs nocsie npoueaypbl 3KCTpakuum noyvsbl B TOUke 50-npo-
LEHTHON (MM X-MPOLLEHTHOW) MUHEepanm3aymn.
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8 Kputepumn kavectsa

8.1 BocnponssoaAnMoCTb

BbICOKOW BOCMPOM3BOAMMOCTM MOXHO 4OCTWYb B TOM C/lydae, ecniy GyAyT CTPOro co6/oAaTbCsi CTaH-
[lapTHblE YCMOBWSl, OCOGEHHO MpY NpegBapuTesibHON NOAroTOBKE NPO6 MOYBbI.

8.2 UyBCTBUTENIBHOCTb

OueHKa YyBCTBUTENBLHOCTU HE MMEET OTHOLUEHMA K KDUTEPUAM KayecTBa, NOTOMY YTO A1 KaXKAOro 3Kcne-
pumeHTa ncnosb3yT 14C-MeyeHble XMMUYEeCcKue BellecTBa B TakmX yMepeHHbIX Konmyectsax, Kak 37— 185 ku-
nob6ekkepesnb, Kbk (1—5 Mukpokiopu, MkKn).

8.3 CneymdnyHOCTb

MeToA, NPUMEHNUM TOMBKO AN UCMLITYEMbIX XMMUYECKUX BELEeCcTB, cojepxallmx n3oton 14C, B CBS3W C
yeM crneuudUUYHOCTL MeToAa BblCOKas.

8.4 BO3MOXHOCTb CTaHAapTnsaunuun

3J1a npoueaypa ABMASETCA CTaHAAPTM3MPOBAHHON B OrpaHWYeHHoi cteneHn. OrpaHuyeHne CBSA3aHo C
TPYAHOCTLIO MEXN1a6opaTopHoi CcTaHAapTU3aLMU 06pasLLOB NoYBhLI.

8.5 BO3MOXHOCTb aBTOMatu3ayunm

B03MOXHOCTb aBTOMaTU3aLUN He npegycmMmoTpeHa.

9 OTyeT 06 UcnbITaHUN

9.1 CopepxaHune ot4yeTa

OTYeT 0 CNOCOGHOCTM K Pa3/IOXKEHMIO UCMLITYEMOTO XMMUUYECKOro BeLecTBa A0/MKEH BKIHOUAT:

- HauMeHoBaHve U PopMysly UCMLITYEMOrO XMMUYECKOrO BELLECTBA;

- KOSIMYECTBO NPUMEHEHHOTO XMMMWYECKOrO BELLECTBA, €C/IM OHO He SIBASIETCS CTaHAapTHbIM 06pasLoM;
- TOYHYIO XapakKTepUCTUKY UCMONb3YEMOI MOYBbI;

- AaTbl NPOBEAEHUS U3MEPEHMUIA.

9.2 VIHTepnpeTaumnsa n oueHKa pe3y/ibTaTtoB

Pe3ynbTaTbl UCMbITAHUIA MOJyYaAOT B MCKYCCTBEHHbIX YC/I0BUSIX, MOCKO/IbKY NPUMEHSIIOT 06pasLbl NoYBbl
C HapyLLEHHOW CTPYKTYpOii. OfHaKo, NMOCKO/IbKY UCMO/b3YHTCS CTaHAAPTU3MPOBaHHbIe 06pasLbl NoYBbI, faH-
Hble WCMbITAHWIA OTHOCATCS K COMOCTABUMBIM 1 MO3BOJIAT 3KCNEPUMEHTATOPY PYNNMPOBaTh WX OTHOCUTE b-
HO XapaKTEPUCTUK MCMbITYEMbIX XMMUYECKUX BELLECTB.
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