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Methodds For determination of copper
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Jary speneann 00.01,.90

Hactoammii cTannapT pacnpocTpaHaAeTod Ha KOPhE PACTHTEILHOTD MPOHCKOEIEHHA W VCTAHARTHEAET
ATOMHO-20COPOUHOHHEA" H QOoToMETPHYECKHA METOOL! ONPeIee e MACCOEOH J0AH Meam.

1. OTEOP I1POB
OrBop npob — no MOCT 1721, FOCT 1722, FOCT 719, MOCT 13586 3, FOCT 139790, MOCT 27262,
2. ATOMHO-ABCOPBELIMOHHBIH METO/1 OHPELENEHUA MEIH

MeToa ocHOBAH HA CPABHEHHH MOMMTOUEHHA PES0OHAHCHOMD HITYIeHHSA CROGDAMLIMH ATOMAMH MeIH,
OBPATVIOUIHMHCH B MIAMEHH NMPH BRSIEHHH B HErD PACTROPOH 300161 KOPMOD W PACTBODOE CPAGHEHHA ©
HIBSCTHON KOHUSHTPaLMHE i MeTn.

21 AnnapaTtvpa H peakKTHEL

21010 Ang noarorosk npob K HCIBTAHHID @ W MEHSPRLIR AN TPHMEe AT

HAMENBUHTE L Npod pacTendit MITP-2, conomopesky MCP-1;

CVILHIAKY npob kopuon CR- | M meady cvinisp ol 1abopatopieii ¢ Norpe LHOC TR [O0Ee PRk u s
TeMnepaTypl e Gonee 5 "C;

sMenbHHLUY Matopatopayio MPI1-2;

CHTE C KPYTABIME OTRSPCTHIME OHAMETPOM | MM, HINOTORIEHHOS HE CTTH HAH DTHMHHHH]

CTVIIRY thapdroponyio ¢ NecTHREOM,

Beckl JafopaTopHBLle 3-ro KIAcCd TOYHOCTH © HAHDOALIIMM NPSIenoM B3selHpannd 30 r oo
[T 241045,

s s Mye eHyIo, OGeCneyHEEInIVIo NoLIepEaHie TeMIepaTyphl 5325 "C ¢ norpelliHOCTRI0 He $oles
15 °C;

LLATINGL AT THEASH My ey bie;

DA BOIHHYIO

TUEHTEY HTeKTPHYECKYH © PeryIaTopOM HATPena,

CTEKISIHHEE AAM MNACTMACCOBRE OaHEH BMecTHMOCTLEY 230 oa’ © mioTHO 3akpLiBaKUAMIEcH
NPOGKAMH HIH KPLIEIKAMH,

THrM dhapihopobeie HHIKKHe N 4 no FOCT 9147,

CTER1A HACOBLIE AHAMETPOM 3 oM

MATOUEH CTERTAHNEE GIIARTEHHBIE,

BOPOHKH CTEEIAHHLE TA00PaTOPHEIE THAMETPOM 3036 v o FOCT 23336;

npofupEH rparyHpoBattte co wandos emectrMoctein 20 ot mo TOCT 25336;

WITATHE A8 TPODHPOK;

GIOPETKH C KpaHOM 2-TO KNaccd TOYHOCTH DMECTHMOCTRE 50 cM® WIHM O030TOpEL ArpeccHBHBIX
KHIKOCTEN BMECTHMOCTEIS 2 M 5 cmM? © NOMpellHOCTEIc I0IMpoBaHHa He Gonee 2 %, DLMIGIHEHHLIE H3
MATEPHAIOR, HE FACPATHA KLY PACTROD MeThio;

CTAKAN BMECTHMOCTEID 200250 ey’ no FOCT 23336

MHOETKY 2-T0 KAAcca TOUHOCTH BMEcTHMOCTLIo 11 em’;

® [Ter TOCT 30692,
O] weona M02 . geogsTer B acicrene DOCT 24104 —2001 (sacce v oaace).

Hiaanue odmunansace [lepeneaaria socnpemeis
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KuenoTy conauyio no NOCT 311E, xu., pasbapnednyo IMcTHUIHpoRaHol soroi 11, LTD a0 [0
Mo OfLeEsy,

BOAY THCTHITHPOBAMHYIO HWIH JeHOUHIHPOBAHHYIO, [PHIOIHOCTE BOAL 0708 aHATHE [pOBeRanT
CAEAYICIHM oOpazoM: Ha WMEKTPOTUIMTEE B CTakKaHe BMecTHMocThin 2002350 cw’ vnapusawor 300 ou?
pofde. K ocyxomy octatky npiwomsaioT [0 ou? comamoil KrcnoTnl, paiGapnesdoit 10, nepeMewmsanTt
KPYTOGERAL IEHAEHHEM, CTApadAch OOMBLITE CTEHEH CTAKAHA, M aHATHIAPpYIOT 1o no 232 win no 3.3.2
Macconaa KOHIEHTPAUHA MEIH B TIOYUEHHOM PACTEOPE HE JOMKHA NpesLmate 0,2 merfes’ (2w &
MEPecueTe Ha MACCORYHD J00I0 B PACTHTENLHOM MAaTepHaTe).

2120 dna onpegeneHna MeaM B pacTBOPE S0ALD IDHAMEH AT

Gechl NadOpATopHLIE 2-To KIACCE TOYHOCTH © HAHDONBLIMM OpeIenosM oipelivbandda 200 r no
MECT 24104,

ATOMHO-A0CoPEUMOoNHLETH cnekTposeTp C=302, C-112 wnn C-115:

JAMITY ¢ TONEIM. KATOROM. 108 onpenenerig senn JICI-1 wnw JAT-2;

KOMIOPECCOP BOZTVINHLI AeMBparHeil npoHsRoIHTeALHOCTER He Metee 20 cw®/ MHn npK Jasneunn
He sedee 300 klla;

ALSTHIEH PACTROPEHHBI TexHHdYeckni mo [THCT 3457 wan nponar-oyTad oWTopoid B GamoHe;

KOUDE sepHbie © NpHUUIHEGoRadERME TpobkaMy 2-ro K1acca ToUHOCTH BMeCTHMOCTLI0 30, 1M |
1000 cw® mo FOCT 17740

GIOPETKY ¢ KpaHoM 2-To KNacca TOMHOCTH BMecTHMocTLo 10 ca? B nunetky 2-ro knacca TOUHOCTH
BMECTHMOCTEIC | cum?;

KucmoTy coaanyio no DOCT 2118, xa., paadamenHy e JMcTHIHPoBAHHOR Bogod 1140 no obwemMy;

KacaoTy cepuyie no DOCT 4204, xu.:

GORY THCTHLTHPOGAHHYIO WIH JeHOHHIHPOBIHHYID, MponepeHHym no n, 2.1.1;

MELL CEPHOKHCTYID S-poanyin no FOCT 4165, xu.

Mpaumevanne. JonyCeaston HONOIEIORATE AMITAPETYRY, MEPHYED AOCVIY 0 OPYIHE CPEICTEL HIaMepeHnil,
HACEYIHC TARHC AT FJIH JEVHLIES MOTPOIONMMCCENE XEpAETCHCTHE.

22 MloaroTorpka K HCNLTaHMID

221 Modzomaska npot & HCHS Q0GR

Cpenmomn npody cena, CHINCH, CeHAKD, COMOMEL, IEMEHEN KOPMOD HIMEIBYAKT HI OTPEIKH ATHHOH
13 oM KOPHENA0AE PAIPesantT Ha MIACTHHKH {MOMTHER) TOALHHoH 0o (0,8 cv. MeToaom KEapTo e s
BELIENAIDT UaCTL CpeaHeld npodi, MACCA KOTOPOH 1Moche BRICYLIMBAHMA A0/Ha OLITE He senee 100 1
Bricyiunpanue npod NpoRoaaT B CYIMAEHMOM 10Kady npH Tesmnepatype 6l—63 “C 0o noanymio-cyxoro
COCTOS IS,

[lociae BECYIIHEBAHEA BOAIYIIHO-CYXYID [POGY PAiMUikEBanT Ha Aa00paTopHoi MeLHHIE H [Ipoce -
ERIOT qepes cHTO. OCTarok Ha CHTE WIMETLYAT HOXHHUAME WIH B CTYNKE, J00aRNAI0T K MPOCEsSHuoH
YACTH ¥ TUIATEALHG TIEPeMell HBAKT.

[MoaroToRIEHHYIY LT3 HCOLITAHWEA Npody XpaHaT 8 CcTeXIsHHol HIM MIacTMaccoR0l Ganke o
KPBILIKD B CYNOM MeCTe.

2220 Mepekpucmadiiian il Cepimmueiog weou

Hapecky cepuokncnol menn smaccoii 10U r pacteopaior & 130 cu® ropaueil QHCTILIHPOBARNON RO,
PACTROP Y¥IAPHEANT A0 oDPAsoBAHA NACHEN KPHCTALI0E H OxNas1a0T. Ha coexyiowil aene: KpHctanis
OTCACEIBAKT Ha BOPOHKE BIONHEPA W NPOMBGAKT HeOMWLITHY KONHYecTEOM BoaK. Jdanee colk HATPE BT
My ppr 143 C 0 sulIepaHeaoT 1—2 DHA B SKCHKATOPE HAl PpacTsopoM © Maccomol goaeid cepoi
ERCA0TE 13 % g0 nocTosmmod vacce. [loayde st NPenapar ToUHo OTEeUIET opMye Cusd,5H, 0.

223 Hpucomosicnie pacmeopa Medu Macoomod Komyenmpatin 1 malew® {pacmanp A)

3,929 ¢ cpeXenepe KPHCTANAHIOBAHHOR 3-BodHoil cepHOKHCION Medl PAcTBOPAIOT B AHCTHIINPO-
panHoi Bode, conepEaneit 1 ov? KoHueMTpHpOBAHNHONR cepioil KHCAOTH, N0OROEAT ofkeM pacTmopa
AMCTWLIKPOBAHMOR Bodoi 0o | am® B MepHol Konbe, NepeMeiIHBAIOT W XPAMAT B CENIAHKE ¢ NpHTepToii
npobkoi He Hoaee | moga.

224 Hpusomoaienne pacmsopg Medl Woccosod Konyenmpatine 20 meason’ (pacmeop 5)

B mepiyvio Kondy BMECTHAMOCTER 30 cM? ¢ NoMOLIEID MHNETEY NoMeiaioT | ou’ pacTeopa A, 10ROOAT
10 METKH coifnod kucnoTol, pasbapnensoi 140, o nepememidpanT. PacTeop xpanar He Hogee 3 Mec.
NonyckaeTca NPUIOTORISHHE CMEIIANHOMD PACTBOPA MEAH, UMHED, Maprania, wenesa.

2. 2.5, Hpusamosionie paenisopod Cdan e

B sepine xondel BMecTHMoCcTEED 100 cv® 13 GlopeTEl nMecTHMOCTER 10 v’ HATHBAIOT YEataHHLle
o TabaHie obLeMs pAcTROPpE b, I0BOOAT 00 MeTOK COMAHON KHCnoTol, paibasmeHioi 1240, o TIaTenLHo
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nepeMellvpanT. PAcTBopL CpagHelis roTORAT B JeHE MPOBeIeHMs HCNETanHA. JonyekasTes npuroTos-
JAeHHE CMEUIARNHBIY PECTROPOE MeIH, UHHEKD, MAapraiis, Helosa.

M acc oy KOHMUEHTRINHT MOIM B pEcTHope
Homep pactoopa | Obrom pacrsops | Maccosis konuenTpiues Moo 8 pacToope

. . ) N - CPARHEHHA B HEPECIETe Nl MaCUORY KE AIK
CRHEHEHHA B, on CPanEREN, MKriesd o . i e
B pacTiTEd Aoy wartepnane, man— b (ur/kry

1 I L 1]

2 | 0,2 2

3 3 0.4 4

4 5 [ JH [

5 L0 2.0 i

23 Mposenedde HCNBETAHHA

231 (hoaenie pachHiumetbiis0 Mamepigia § paceopenie s

B Tirie p3geinmeaoT © NOrpetiHocTLn He Gonee 0,02 ¢ HapeCcKy HCNLTYeMOH npodsl, NOIroToRIEH -
Hol mo ne 2201, Maccoi 2. r, THrede DoMeilaoT B Xoaouiyse My0eisHyD ey 1 NOoBLULAIT TeMIepaTypy
ao 2530300 “C. INocoe npexkpalieHid BRETeIeHHA DBIMA TEMOCPATYRY IeUM MOIHHMAaKnT 10 (323433) °C n
BEYT MPOKATHEAUHE B TEYEHHE TPex 4acon, J3aTes THIek OXTARAAIOT, 300y CMAMHEIIDT HeCKOILEHMMN
KAMTAMH JHCTILTHPOBAHHOH BOOL M U GIOPETKH HAK O03ATOPOM IpHInsanor 2 cx? conauoil KMcnoTe,
padbarnewol [, Tareas RoMeuanT Ha KHIHWYI0 Gan H YIAPHBAKT KHCAOTY 00 WIAHHLN conei. M3
GIOPETKH HIH QORATOPOM B THIEAL NPIWIHBAIOT 5 ¢y’ conanoll KucaoTs, paifariennoil 110, iakpuBaoT
YACOBEM CTERTOM M BLIOSEHHGADT Ha KMNdameld sommod Gaue s rewende 30 smun. PacToop s00Ll, He
(PUNLTRVA, © TOMOWBLE MATOYKH TEPEHOCAT Uepes BOPOIKY B NPOGHPKY, YCTAHORISHEYID B LITATHEE.
Turens, MAToHEY H BOPOHEY TIATENLHO OOMBIBAKT TUCTHILIHPOGAHHOH BOLOH, TOBOJIAT PACTREOD AMCTHI-
MMPOBAHHAOIE BoR0H D0 METKH, NEPeMeLiMBAIOT ¥ A8KT ocalry oTcTosTheed. [pody 18 asanuia Sepyt, He
BIMYMHEAR OCAOKD.

AdonyckasTes OTISASHHE PACTEORD 3006 OT HePECTROPMELIENOCE OCTATES (PUIALTPOBANMHEM depes
OyvMadHEH QHILTP,

OIHOBPeMeNHO CTARIT B TPeX NOBTOPEHHAY KOHTILHLEIH ONBLIT, NPORGIS ero Uepes Bee CTRIHM
AMATH L, HCKNIOUEA BI3ATHE HABECKH HCMBITYEMOH Npodsl.

232, Uhmpedeteiice Medu @ POcmeope Joan

2320, Onpegenedde Meld [ PACTROPE F00LL DPOBOEAT M0 AHASMTHYLCKOW auuun 3247 1w,
HCTIONLIYA T8 ATOMAIANNA MAEMS AHETHISH-H030VY WIH NponaH-0yTan-E0aayx. [lnams oKHCIHTeLHOS
inpoapaunoe, romyioe): WHpHEY Wenn MOHOXPOMATORG, PACKO TATOn, TOK, THTAKUIAN TaMIy © Tonks
KATOAOM, VCTAHARTHEIOT B COOTEETCTEHH C MHCTPYELHAMH, NpHIaraeMepid K npebopy o aasne. TTpw
VCTAHOBKE MOPEIKH OTHOCHTEABHC TIPOCBETHEANSTO 1yUa TO0HBAKNTCH MAKCHMATLH LY IHAMEHHI Norno-
LIZHHH TS PACTEOPON CRABHEHMA.

2.3.2.20 [pyuSophl, NO3EOIHIOMIHE CHMTRBATE MOKASAHA B eTHHHUAX TPONVCEIHNE WK OINTHYeC Kok
[AOTHOCTH, TPAIVHPYIOT [0 CEPHH pacTROPOE cpasdedus. [py crabuiniupoiasiueMcs peauMe paborhl
NpHDOPa B MLTaMA BROOAT NEPOHLI PACTHOR CPABHEHHA, HE COMEPHALIWH Medl, W YCTAHARTHBAWOT HAYAno
OTCUeTd (HYNeRE0E IHAMEHHE ONTHUYECKoN WoTHoCTH win 100 % nponyvckanida). 3aTeM DROIAT B TUTAMS
MATHH PAcTEOP CPARHEHHA € MAKCHMATEHOH KoMUeHTpauMel Meal | ¢ NOMOWBID COOTBETCTEYIOMIHY
PETYIHPOBOE VCTAHAWTHEAIOT PAIMax LKW, CHOBI BEOSAT Nephblil PACTROD CPABHEHRA, NPOBSPAIT W,
ECTIH TPeGVETCH, KOPPEKTHPYIOT YCTAHOBKY HaYwta oTcueTa. 3aTes BROLAT B MAaMT OCTANBHBE PAacTHOPELL
CPABHEHHA B TIORAAKE BOIPACTAHMA B HHX KOHUEHTPALWH MeIH W PErHCTRPHPYIOT COOTRETCTEVIOILHE HM
MOKASAHHA HIMEPHTENBHORD MPHGOQRE N0 WEATE NPONYCKIHHA W1 panHoMepHol [LKLTe OTTHYecko il
MIOTHOCTH.

23230 [Npubopul, Hsenuie gupobele. NPpeobRAtoRaTe/ld  HIMEPASMOIT CHIHANA B IHAYCHHE
KOHUEHTPALNH, TPANYHPYIOT N0 IEVM PECTROPAM CPARHEHHA -= MepROMY i NATOMY. ¥CTaHOoRMB HAYAI0
OTCHYETE (HYAER0E IHAYEHHE KOUUSHTPAUMH) 10 MepaoMY PACTROPY CPABHEHHA, B TIAMH BEOGAT MATLIH
PACTROR CPABMENHA H J00HBAIOTCA NOAGKEHNA, KOTTS BelHYHHA OTCUETA PABHE COOTRETCTOYIOMWIEMY ITOMY
PACTHOPY THAUSHHD MACCOROH Jo0mH MeOH B PACTHTENLHOM MaTepiane — 20,0 mmu— !, TonepeMenio BRoIA
B TLIAMS Nephilil W NATEH PACTROPE. CPABHEHWA , TOOHEAKTCA TOMHOH VETAHOBEH VEATAHHEIY THAMES HHH.

2324 Orrpagyuponap npubop No pacTBOpaM CpaBHedHs, B [IaMA DROAAT PACTBOPLL JOE M
PETHCTPHPYIOT COOTRSTCTEYIOLME HM NOKATIHHA HIMSPHTENLUONG NpHbopa. OUHOGPEMEHHO NPORGIAT
KOHTROILHEGE oNBIT. Yeped Kakibe TecarTh MIMepedidid b MiaM#d GEOIAT TEpBLlid H NATHH pacThopL
CPABHEHHA N4 NPOREPEH MPaIvHpoRGIHOR ¥apakTepucTHRY npubopa. BEcin nps npopepre obHapy M-
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HITCH OTEIOHSHHA MOKAsaHnil npubopa, BRILBI0IIHE NorpeliiocTh HaMepe i Bonee dem Ha 3 % oTu.,
rpadyHpoBEY MPHBoRE KOPREXTHRYIOT WIH NOBTOPAIOT ¥ IOCASIHHE ISCATh: PACTROPONR I00 LT AHATHIHPYINT
CHOBA.

Ecni mokasanue npuGopa 1 PACTBORE 3006 MPEGRLIAEST NOKASIHHE 108 NATOT0 PACTRORE CpapHe-
HHHA, PRCTHOR 3000 pazbasaanT conanoi krcnorol, pasbasnequoi 1:40, v nosropawoT aamepenne. [pu
TAKOM #e paifaiied iy [MoBTORAKT B KOHTPOIEHLIA ORIT.

24 OGpabGoTKa pelyibLTaTOR

24 1. [Mpy HenoapIoBaHyE MpHEOPoE, NOIBOTSINMHY CYHTEIBATE MOKATAHHA & eJMHELAY Nponyc-
KaHHH MMM ONTHYECKOH TNOTHOCTH, M0 JAHHBM, MOTVYEHHBEM G018 PACTEOROLR CPABHEHHA, CTPOAT
rpagyHposod LI rpafgee. [lo ocH aBcuMce OTEIAILIBAIOT MACCODME KOHHEHTPALUWH MOl B PAcTHOpAX
CPARHENMA B TNepecyeTe HE MACCOBLIE OOTH B PACTHTEILHOM MATEPHATE B MM, VKasauHue B Taioiune,
A 10 OCH OPEHHAT — COOTEETCTRVICIIME HM MOKATAHNT HIMEPHTEALUOTS NPHOopa. [To rpanyHpo oy HOMY
rpafuEy HANOIAT KOHUEHTRIIAN Medd B aHATHIMPYEMEBIX DACTBOPAY & TMEpecUeTs Ha MAcCOBLIE 100H ©
PACTHTEALHOM MaTepHane B aomH— L

242 [Ipy vcnoneinBaHnd TpRaeposE, NOIROMAINIIHYE CHMTHBATE MOKA3MHHA B eIHHHLAY KOHUEHT-
patdi, Saarcaaps NHHeHHOH FBACHMOCTH MOKAIaHNN 0T MacCoBoi KOHUEHTPAIHH MEIH B PACThOpE B
HENIOMLIVEMOM AHATNAI0OHE KOHUSHTPALNH MoiyUeHHEET OTCHET paBes MACCOBOH KOHUSHTPALMH MEOH B
AHATHIHPYVEMOM PACTBOPE B TIEPECUETE HA MACCOBYID IOJI0 B PACTHTEIEHOM MaTepHate o aan— L

243 Macconyio Q00T MelH B BOTIVIIHO-CYXOM PACTHTENLHOM Matepuane (Y ), s, BedHcAsoT
o hopMyie

X=K(C =0, (1)
rig K — koodpruHesT, yYHTLIBEAIOWHE paidasie HHe alATHIMPYesMOord PRCTEOPA, PH AHATH3E Hepaldan-
JeHHBX pacTsopos K=, patfapieHbix B 2 pasa — 2 W T. 0.
C — saccopid KOHUSHTPELNS MeIH B PRCTROPE 0L B NEPeCcHeTs Ha MACCORYIO AT B PACTHTEMLHOM
_ satepuane, mian '
C) = cpenues apumerHdeckoe IHAMeHIR MACCOBOH KOHUEHTPALLHH MaIH, NOTYYeHHLIX B KOHTPOL-
HOM ONLTE, B AepecHeTe Ha MACCOBVIO IO [ PACTHTENLHOM MATepHane, saH ™',

IuauenHe PeVNLTATA KONTPOIBHOID ONBWTA He A0KHO Npessuuats '/ maccoso foam Mean 5
PACTHTENLHUOM MATEPHATE.

33 OKOHYATENLHLIH PesynLTaT WCMETAHNHA MPHHUMAINT CPednse apHipMeTHYSCKOS PEIVILTATOR IHYVY
O2pATIeALHEXY onpedenednid. PesynstaT BLIMACIRIOT 20 BTOPOTD AecATHYMOND IHAKAE H OKPYIASNT 10
NEPROTO TECATHYHOND IHAKE.

HonyckaeTca npopedente aHalnia Oel napamieeHelX onpeieicHBd NPH HATHHHH B MAPTHH HCTR -
TVEMBIX NIPOD CTAHIAPTHLY obpasion (C0), 3a peayILTaT HCNLTAHKAL MPHHHMANNT PeivibTaT elHHHYHOrD
ONMpefeieHls, ecid PA3HHLA MEATY BOCTIPOHIBEAeHHLIM 1 aTTecToRaHHLIM B U0 cotepaanneM onpeie-
JseMorne weMedTa me npenwipaer 0.7 00 B oroum chayuae obssareied BLIGOPOUHEH CTATHCTHYSCKH
KOHTROIE CXOOHMOCTH MAPUTIENLHEIY ONpereasinii.

KORTPpOALHEE AHAAHIE NPOLGOIAT B ABYX TAPAASTEHEN ONPeleneHHAx.

244, NonycKaeMbie PACXOMIEHHA MERIY PEIVILTATAMY MAPUTICALHEN ONPeledeinil (d ;) 1 MexTy
PEILTATAMHA, NOAYHeHHBMH B Pa3HBLN YCIORMAX (L2 5 ), nNpH JoGepuTenkHoi sepodtHoctd P = 095 e
AOTEH B TIPERLILILATE CHEIVEMLINY SHAYEHHI!

d

aific

0,17 X + 0,22 12

= 3
D =052 X — 0,31, =

roe X - cpeaHes apHipMeTHMECKOE PesVILTATOR JABYX TAPALIETLHELX onpetene i, !

¥ _ cpenves apudMeTHUECKOS PEIWILTATOR JBYY WCIILITAHMN, DLINOTMEHHBY § PATHLIY VCIOBHAX,
0 [T

[Mpensiniyio MOrPeHOCTE PEIVILTATA AHATHEA (Ag), MIH™ |, npH ooHOCTOPOHHER I0BEPHTENLHO
BEPOATHOCTH P = 10,95 BRMHCASRT 1o opyie

Ag = 0,30 ¥ — 0,18, ()

roe X — MaCCoB2A Q008 MEIH, U, (PeIYNLTAT eAMHHYHOIO oNpeleie s WiH Cpeitee apHpMeTHYeC-
KOE PEVILTATOR DRV TMAPaIneTbHLIN ONpeTenanmi).
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3. POTOMETPHYECKHHA METOA ONPEAEINEHHUA MEAH
C AHITHIAHTHOKAPEAMATOM CBHHILA

MeTon OCHORAH M3 CPABHEHNE ONTHY2CKON MNOTHOCTH HelTo- KOPHIHEBROrD KOMILISKCHOID COeln-
HEHHA Medd © JHITHIINTHOKAPDAMATOM, JECTRATHROBAHHOTD ST R 0UI0PRCTEM YTI2P0I0M HI PACTBEORD
3001 W PACTROPOE CPABHEHHA © HIBECTHON KOHLUEHTPRUHEH MenW.

3l Annaparvpa, MATEPHATE H PEAKTHARR
3 LL MNMogromoska npob K HCMBTAHAK ¥ WX MEHSPHIALNE — non. 2. 0.1,
312, [dna onpegeneina Mead B PAcTBOPE 3000L1 DD MEHA 0T,

(POTOATE KTPOKOIOPHMETD HIH CHeKTPHDOTOMETP, NOIBIRICILHA padoTaTh B HHTEPHANE ATHH BOTEH
420450 Hm;

BECk! JADOPATOPHEE 2-M0 KI2CCA TOUMHOCTH ¢ HauDoaLwuy npelenoy papeluneanua 200 r u 4-ro
EN3CCA TOUHOCTH © HANOGOUILLIIHAM rpeleios nipemdpanana 300 r no NOCT 24104,

BOPOHEH A&IHTeABHLE BMecTHMOCTRIO 50— 100 u 2000 cm® no MOCT 23336,

KOMOE MepHBIE C NMPHUUTHGORAHHBIME IPO0KaME 2-ro K1acca TOUHOCTH BMECTHMOCTLID 30, 100 ¢
1000 em® no FOCT 1770

NMUMETKY 2-I0 KAdcca TOMHOCTH DAMecTHMocTmio [0 cv? Wan gojatop Toil #e BMECTHMOCTH
AOrPELLHOCTED A0IHpoBaHna He Bodee | %, HIrOTORACHHEI M3 MATEPHAIE, HE 3ArPATHAKILETD PACTROP
METLI,

BIOPETKY © KpaHoM 2-I0 K3acca TOUHOCTH BMecTHMocTRIo 10 cv? » nunetky 2-ro knacca TOUMHOCTH
EMecTHMOCTLIG | oaid:

(PHNLTRE O0EII0NEHHBIE «Bean JeHTas JuaveTpon 15 om win Gyuary puisTpoBsHy e 1aboparop-
uvie vaper MHC no FOCT 12026, ouHLWA0T OT 3arpassedind MeILK CIedvIoMy obpaton. unLTpLL,
EIORCHHBE B BOPOHKH, IBCEIL 3ANOHAIT COASHON KHcnoTod, pasbapnednHod B IOD, npoMeisaoT
HEDONBIIHME MOPUHEMH THCTHLTHPOBAHAGH BOIL 00 HeHTRALHOH PakiUMH M0 YHHBSPCATLHOH HILTH-
KATOPHON DYMAre B BEICYIUHEBAKNT Ha BOTIVNS WIH B CVILWIEHOM WKady Opy TeMNepaType He Buime 93 "C;

GYMAry HHIHKATOPRHYIO YHHBSPCATLHYIO AnH onpeaeneiua pH =10,

veaepod YetHpexcopieTd no NOCT 20288, vy, nan 9.8,

MPUIOIHOCTE PeaKTHBA LA adanHsa nposepaor no NOCT 27096,

AHATHIATHOKAPpDaMaT Hatpua oo DOCT BE64, xu.;

CBHHEL a30THORHMCABIA mo [OCT 4236, K9, win «wJLa.,

sedb cepHokucayin S-monuyin no FOCT 4165, wu;

KHcnoTy conanyio no NOCT 311E, xu., pasbapneduyio AHCTIVUIHpoBaHtioid sopol 140 w 1100 no
obLemMy,

KHCToTy cepuyie mo [OCT 4204, Ly

HATPUH JTHMOHHOKHCTLH Tpexdaseie iuLi no DOCT 22280, v a.a.;

BOOY THCTHUTHPOBAHHYIO WK AEHOHHIHPOBAHNYIS, NpoRepeniyn no n. 2,01,

Mpusmewarne. Jonyekactin MENOIBIOBETE AMTAPATYRY, MEPHYY TOCYAY B APYIHS CPEICTBA MAMEPCHRA,
HMACHYIHE TOKHE HC PUTE VYIRS MOTPOIONHMCCERE XapIKTEPHCTHER.

32 [loaroToBKa K HCOWTAaHHID

321, TNMoaroroska npod K MCNBTAHEKN — no 0. 221,

3.2.2. Hpusoniogaeiite pacmaomd du i ok Spia Mamid CRUNLT @ SembpeXCiapuciom . yaigpnle

0664 r IHITHEIHTHOKAPGAMATA HATPHA [OMEIIAKT B JeTHTEARHYID BOPOHKY  BMECTHMOCTLHE
2000 em®, opuinEaoT 1AM’ 4eThpexsiopcTore yTiepola, nputanor 0,486 r a30THOKHCROND CEMH L,
pactroperioro & [0 oy’ oHcTHANMpOBaHO BOOE, W BCTPAXABAKNT & Tevenie 3 s, Tlocie pastenesus
(hat HRAHHA CAO0H YT UIOPHCTOND YIJSP00A © PACTROPSHHEM B HEM THITHIAMTHOKAPDAMATOM CRHHLA
fETpYIOT weped cyxoll DyMasHetd HIETP B CYXVI0 CETAHKY W3 TEMHOPD CcTeKAa. PacToop XpaHAT &
AWTOOHILHHEE He Bomee | dec.

323, Hpweomtomieline pacméopa ¢ Maccosod dodell asolnoiicinse sampus 10 %

1000 1 TpexIaMeleHHOrD THMOHHOKHCTIOND HATPHA pacTeopmor B 900 cx? BHCTHAIHPOERHION BOILL.
[ToayuetiHBIH PACThOP GWHILIAKT OT IPHMeCcel Menn DRCTPaKIMel pacTooponM ANITHAIHTHOKAPGAMATI CRHHILE
B YETLIPENXIOPHCTONM YINepoIe, npuroTostennoM no n. 322, [daa storo | ov? pacTeopa noMeliamT o
AETHTEARHYH) BOPOUKY BMecTHMocTRio 2000 ca’, nprannat 10—20 oy’ pacToopa EHITIWLINTHOKApSAMATA
CHHHUA [ YeThPENXIOPHCTOM VITIEPOAS, BCTPANHENT B TedeHne 2—3 MuH W nocne pasgenedua as
OTORACKIELIOT HEKHIH caofl. Onepaiio NTosTOPaIoT 10 TEX N0Q, MOKS 0praHideckad (s CTAHeT CoBepLLeHIO
DecupeTHOl. JaTeM GUHILACMLIH PACTEOD OTMBIBAOT OT CIeR0E THITWHTHTHOKAPGAMATA CHHHLEA, BCTPEXHBAT
ero ¢ 1015 cu’ ueTupeXopHCTORS VIIepoad & Tedende |—2 MMH | OTOPACHIBAA OPraHeckyio dusy.
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[MposMupky NOBTOPAIT.  DMHLEHHLET pacTeop QHILTPYIOT deped OyvMasHLA QuiLTp © Genoll JenTo,
CHMIHEHHEH OT IATPAIHeHHA Mekie. PacTeop xpaiEaT & XomodinsHike He bomnee | dmec.

3.2.4. lNpwroTorienie pacTBopa Meld saccopofi komuenTpauns [ wsr/em® (pacTeop A) — no
m 223

125 [IpurotomieHde pacTBopd MeIM MaccoBoll koumuenTpaudn 20 mkrfes? (pacteop B) — no
i 2.24.

3.2.6. [NpurotoRieHde pacTROPOR CpaBHeHMa — mo m. 2.2.5,

i llposepedHe MCOBLTAHHA

330 OsoneHMe pACTHTENBHOIS MATEPHANA W PACTEOPEHHE 300 — o m. 2.3 1.

332 Onpedeseine medu @ POCHEOPRE sl

M3 pacTRopoR 3001 M PACTBOPOR CPABHEHHA 103aTOPOM WIH numetkoll Gepyt npobu no 10 cm®,
NOMELAIDT B AeAHTeIsHLIE BOPOHKH, 103ATOPOM WIH W3 GlopeTEn npuansawt oo [0 ca’ pacreopa
JHMOHHOKACION0 HATPHA, NepeMellNBaT | I03aTopoM HIH Wi GI0peTkd NPHIHBAKNT mo 10 cm® pacTropa
AMITANIHTHOKAPDAMATA CHHHLA B 9eTLIPEOUIORHCTOM yTaepode. BCTpaXtBalOT BOPOHKHE B TEMEHHE 2 MHH.
[Mocne patienenma (ha3 HHEHHR CIOH SeTRIPEXNIOPHCTOND YITIepooa COMB0T B KIOEETY QoToekTRok-
JOPUMETPA © TORLMHOH MpOCciedHBIeMOoro caos 20 s,

JonyckaeTcd NpOBSIeHHE IKCTPAKINH B APYIEX FEPMETHUHO 3AKDEBARLIHNCH TEXHOMOMHYeCKHY
EMKOCTAN BMECTHAMOCTLIO 30— 100 cv?. Pazzencune das i 970M CIVULE NPOBOIAT B JETHTENLHIIN BOPOHKAX
JUG0 OTHHPRIOT OJAHY W3 (a3 WnmpHues Wi NTHISTKOH © Fpyiuei.

BECTPAKTEE IOTOMETPHPYIOT OTHOCHTENLHO YeThIPEXXIOPHC TOrD YIASPOEL MNP UIHHE BOIHE 436 HM
AN WCIONLIVE CoeTORIILTE ¢ MAKCHMYMOM CEETONPpOnvekania & obnacti 420-—430 uwm.

OnHOBPEeMeH0 TIPOBGIAT KOHTRORLHEH OTILIT.

Ecow sHavenue onTHYeCKod NIOTHOCTH IKCTREAKTE HI PACTEOPE 3001L NMPEERILACT SHAYEHHE OITH-
YECKOH TEIOTHOCTH SKCTPEKTA HI OATODNO PACTEOPA CPABHEHHA, PACTEOR 30006 pasbapifioT coaanod
KHCAOTON, pasbapnerHoi 1140, 1 NoRTORAIOT ONMHCAHHLEE BHILLE OOEPalEy B ToM We nopaike. Tlpu Takos
#e pashanteHil NoETOPAIOT H KOHTROABHEIH OMLIT.

HonycKasTea NPONopUHOHATEHGE H3MEHeHHe ODLEMOR P00 PACTROPROE 300, PACTEOPOR CPARHEHNS
H pacTBOPOD PEaredToR OpH NOMPeliHocTH 10INpoRanua He Gonee 1 %,

Bee patoTel © YeTHPeXCIOPHCTLIM VTAEROIOM CIEIVeT NPOnOIUTE B BLITHAHOM Ry

34 OGpaboTKa pPelIyNLTATOR

341, Ilo pesyasTatam fOTOMETPHPOBAHKA IKCTPAKTOR B3 PACTBOPOR CPABHEHHA CTROST MPEIyHPO-
BOUHEN rpadiie, OTEAaMEBAS 00 0CH aDCUHCC MACCORLIE KOHUSHTPALUME Medd B PACTROPAN CPABHEHHA B
NepeceTe Ha MACCODLIE A0TH B PECTHTENLHOM MaTePHATe B MIH ', YKaZaHHGLe B TaGiHOe, a no ocH
OPAHHAT — COOTBETCTEYIOIME WM SHAYEHHA ONTHYeCKOl MMoTHOCTH. Tlo rpanyHpoBodnosMy rpadmey
HANOIAT MACCORRE KOMUESHTPALMH MEQH B aHATHINPYEMLIX PACTROPAY B NepecteTs Ha MACCOBLIE O0UIH B
PACTHTENLIOM MaTepHane B uan— L,

3.4.2. Macconyes IoT0 MEOH B BOIIVILHO-CYXOM PACTHTENLHOM MATEPHLTE BRIMHCARINT no 1. 2.4.3,

343 [lonyckaeMule PacyOMIcHHA MERIY PE3vILTaTaMH NAfUlielbiby onpedeiedui (7 ) u
MEROY PeIVILTATAMM, MOAYUEHHEMHE B PasHBX verosHax (07 ), npH JosepdTelsHOl BepoaTHOCTH
FP=.93 ve 10UEibl NPeBLIUATE CAeIyEP LN SHA e HMA:

0 — v ! (3}
d'yme =001 X ° +0,39;
; - . i)
De. =065 X — 042,
roe X " — CPEaHEeS H[}IIEL'I-METH'-IEEKD-E' PCIVILTATOR OGYX MAPLTET LN X DFIpL!ﬂ-E.-’IEIIHi:LM.'!H . ",
X ¢ CpeiHee apHIPMeTHMECKO? PelyALTATOR JABYX HCNBITAHHN, BEMOUIHEHHBX B PATHEN YCIOBHAX,

L Tl
Mperentiyio NOrPeiHOCTE PEIVILTATE AHATHE (A ), MAH— !, NpH 0oHOCTOPONHEN DoRepHTERLHOIH
pePOATHOCTH P=095 pRyucasoT no opayne

Ay =038X ° =025, i

roe X © — MACCOBAs JONA MEIH, MIH~ ' (pelyisTaT eJHHHYHOTO ONpeleleHus Wil cpelnee apudimeTi-
UECKOE PEIVILTATOR INYY TIAPALTETLHLIX ONPeeie i),
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HHOOPMALIMOHHBIE TAHHLIE
1. PAIPABOTAH H BHECEH locyaapeToeiibiyM arponpoMiSuLiennsy KoMaTeTom CCOCP
PAIPABOTUHKH

C.I'. CaMoxBanos, KaHd. C-X. HAyE (pyKonoaaTenh Tesil); H.AL Yeborapesa, kanid. OHOT. HAyk:
[H. INopmikosa; B.A. YUwviikos, sanzg. Guon, mave; XK. Xysasos, kamn. OHOA. Havk

2. YTBEPAJIEH H BBEJAEH B JENCTBHME Ilocranoriennem locyaapersennoro xosmrera CCCP no
crannaprasm ot 23.12.88 MNe 4538

J. BBEJEH BITEPBLIE

4. CCBLTOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEHTEI

osnaueriee HTA, Ha komopuib gama cosnkas Homep pastess, nyner

roCT 1721385 1
MOCT 172285 1
MOCT 177074 2
MOCT 311877 L
MOCT 416578 2
MOCT 420477 2
MOCT 423677 3
MOCT 545775 2
MOCT T194—41 1
[OCT fRe4—71 3
MOCT 914780 2
MOCT 12026—76 3
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5. Orpanu4eine cpoka QeHCTEHA CHATO N0 opoToKoay Ne 4—9493 Mewrocyaapersennoro Coseta mo craw-
AAPTHIAMHN, MEeTPOIOTHH B ceprHdmiauns (MY C 4—94)

6. NEPEH3JAHHE
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