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HacTosmyid CTANIAPRT YOTAHARTHEIET METOIL ONPeaeieH s FALTHA B AOMHHHH . hoToMe TRHYSCKHE
npi Maccopoil none ravias ot 0,001 no 0.1 % 1 atouuo-abcopSupoH el npr Maccopoll Qo0e rauma or
0,00 mo 0,1 %.

1. OBLIHME TPEEGOBAHHWA

Odune TpedoRANHA K METOIAM aHanuia — mo DOCT 126971,
2. DOTOMETPHMECKHI METO

2L CYymuaocThE MeTOoAa

MeToa OCHOBAH Ha PRcTRODEHHE npobsl B coaauoil kuenoTe, obpasosaHiH CHHE-32TeHOMD HOHHOM
SCCOLMHATE TULTHA ¢ MATAXHTOREM JETEHBIM B COMMHOKMCION cpete ¢ konuenTpaunei 6,0—6,5 momk/um’,
SKCTPAKIHH HOHHOTD ACCOUMATA BeHIOI0M H MOCASAVIOUIEM HAMePe HHH ONTHYECKOH MIOTHOCTH BacTROpa
IR LTHHE BOTHBE B35 1w,

22 Anpmaparvpa, PEAKTHEL H PACTEOD R

PoToxiekTpokotopuyerp THna DBEK-36M, OIK-60, KOK wm cnekrpodotomerp tana Cd-16,
CO- 26 1 AHATOrHYHOTD THITE.,

Kucnora conanan no NOCT 311E, paaGamnenman 121 w 123,

Hurens (11 xnopua no NOCT 4038, pacteop © macconoll monedt 0,2 %.

THTaN TReXUIoPHCTE.

Turan rvibuarteil smapeys T 100 o DOCT 17746,

Pactoop xnopina THTana: 4,63 © THTAHA NOMELLEKNT B KOHHUECKYID KOIGY BMECTHMOCTRID 250 cm’ u
pacTopaeT B LO0 ca® comamodl KHcnorsn {11 npe yMepe oM Harpeanidl, PacTrop U IamT, mepeinaa-
0T B MEpHYI0 KOUIEY BMecTHMOCTER 100 M’ IOTHBIIOT B0 METEN Comsnodl xmenorodd (1:1) ¥ nepeMemnpa-
KT, XPAHAT PACTHOP B TEMHOM MECTE B IUIOTHO 3aKPLITON Koabe WK cocyvae B3 TeMHOro CTeka.

ManaxuTonei serensil {TeTpasMeTioi-4 4 - THaM I Ho- TP - KapiomUT-X1opun), pactoop 20 rimw’:
2 r Menko pACTERTOND MATANHTOROTD TeneHoro pacTaopaior & 100 cu® conanoil kucaora (1:3) v pacTeop
GHARTRYROT. PACTBOD XPEHAT B COCYIE M3 TEMHOMD CTERA,

benzon no NOCT 39355,

Harpuii ceprokucawiii mo DOCT 4166,

Fanma (L) oxena (Ga,0,).

Fannmmii Texsyueckwit no FOCT 127497,

CranmapTHREE PECTROP TALTHS.

ﬁmllle G AILEOE ﬁepem:nr.u BOCHPEUEHA
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Pacreop A 1LOOOO r ranama jmad 13442 r npensapHTelLHO TPOKLTEHHOND MpH Tesnepatype MW "C |
CUTARIEHHOTD B aKcHKaTope okcnaa rananda (1) pacteopaiot B 50 oM’ pacteopa coaamoii kucaore (1:1),
PECTROR MePeHoCHT B MepHYI0 Koaby BMecTHMOCTE FOMD cM| SoriMeteoT 00 MeTEH BOOOH M 118 peMellHBAKT.

1 cm’ pacTeopa A cogepsut 1,0 Mr raiima.

Pacteop B: 3.0 cv® pacTeopa A MOMEILAIOT B MEpyD Konby eMecTHMoCTEI0 1000 cv’, nonwpaot oo
METKH COMAHON KucaoTod (1:1). PacTrop roToRaT nepel YIoTpefmeH Hes.

1 cu’ pacteopa b comepsorr 0,005 Mr rauimns,

Pactoop B: 2000 cm’* pacTeopa b mosMelioT & Mepuyvie koaby aMecTHMoCTER 1) oM, aonusamT oo
METKH COMSHOM KHCToTod (121 1 nepesme liBmoT.

1 cw® pacTeopa B comepocir 0,001 mr rannma.

2illpoeenen e avHadImza

2.3.1. Hapecky npoful Maccoll 1 r NOMEWAIOT B CTAKAH BMeCcTHMOCTRIO 400 oy, aobapaamT 30 cu®
COMAHON KHCA0TE (1:1) B HaKPEIERIOT yaconen cTernos. [ocne npexkpaue A 6ypHoll peakiuHH CTAKEH C©
PACTEOPOM GCTOPOEHD HATPEBAKT 10 NOAHOMD PACTROPE HHA NPOGLL, FTeM OOMBEBAKT YAaconoe CTeEI0 He-
GONLIIHM KOMHYECTEOM BOOL B CTAKAH H PACTEOPD YIAPHBAIOT 40 BIAKHEX coael. TTocae oxiasieHda K
OCTATEY J00aARTAI0T CONMHYI KMoy {1:1) & KonMuecTse cornacHo tabn. | B 3apHcCHMOCTH OT Macconoi
IO FALTHA B HATPE BAIOT D0 MOIyIeHM A NP3 Hore pacTeopd. PACTBOR OxXITLAIA10T, NePeHOcHT B MEPHYKy
KO0y BMECTHMOCTREY COrnacHs Tadun. |, ononackunas cTakad cosdasoi kvcenorod (1:1), 3ares aTHM *e
PACTROPOM KHCTOTE DOMUEAIOT 00 METKH i MePeMEeTMEAINT.

Npx HeoGXoIUMOCTH pacTROp NPoOL QUABTPVIOT Yeped cyxoll §erisTp cpeael MIoOTHOCTH B CyXoi
CTAKAM, OTOPACKIBAA Nepikie MOpLUHK frEnsTpaTta. Ha pacteopa Npooel KTH ee iiNETPATR OTOHPEET ATHEROT-
HYI0 9ACTE 3 cu' M NEPEHOCAT B CYNVID TETHTENLHYIO BOPOHKY BMecTHMoCTEO 100 cu®.

Tadbawmuoa |

o Orfimem rn.afl'lmpu. caoasmHoll KmcauT, BuecTaMoCTh Meproll koabs. cu’
pusfiamnesnodi 121, cu’
O 000 po 0,005 s, 25 50
Co 0005« 0,030 -« 50 1]
= 0030 « 010 e 50 250

K pacteopy p neaqreasnod poponke gobasTanT 1 oM’ copauoil kHcnoTsl, 0,5 oM’ pacteopa xopiia
TaTada (111). perpaxupanT & revenie | M, 3aTes ocTanagoT Ha 2—3 s K pactoopy nodannsor 20 cu®
PECTEORG MATANHTOROTD 32IeHOI0, MeEpesellHiEnT, JotarTanT 20,0 ou’ BeHaona B BCTPIXHBAIOT B TeYeHKe
2 mum. [locae paccaoeHia oY asy oTOPACHIBAKT, 4 OPralHuyeckyvio ady NepeHocaT B CVEyio MepHy
KoY BMECTHMOCTEID 23 cy®, OOTHERIOT 00 METEH GeHI0M0M H NepeMeliMnanT, jated Jobaptawor 0,2 ¢
CVNLATA HATPHA H BCTPAXHBAIOT 00 MOAYYSHHA NPO3PauHOro pacTiopa,

HamepaoT onTHYECKYHD MAGTHOCTL IKCTPAKTA NPA LTHHE BoaHLl 635 nv. PacToopom cpasieHus ciy-
AT IKCTPAKT KOHTPSTRHOT ONMBLTE, OIHORPEMEHHO MPOBeIeHHLIH Yepes Bee CTAIHH AHAINEA,

Maccy rawmHa b pacToope Npodsl ONPEIETHnT M0 FPATYHPOBOTHOMY TpadiHey.

2.3.2. lna nocTpoenHA MPaIyHPORSUHOND TpadiMka B MATE U3 WIECTH JTHTENLHEIX BOPOHOE BMECTHMO-
CTeio 100 ca® momewaT npr sMaccosodl qone ramma sepee 0,005 % 1,0; 2,00 3,0: 4.0 » 5,0 cu® cranaapTHore
pacTeopa B, wro coorpeterivet O 000 O 002 0,003 O (02w (005 Mr rasanss, NpH MaccoBoil 1o0e raaimua
Gomee 0,005 % 0,30: 1,0; 2,0; 3,0 n 4.0 ex® craunaprioro pacteopa b, uto cooTreTcToyver O,0023: 0,005;
QL0 0015 w 0,020 sir ranmud. Bo Bee JeMHTENLHEE BOPOHEW A00anIanT TAKDE KEWTHHECTRO COMAHGI
KHCTOTEL (1:1), aTobil obhes pacTiOpd B BOPOHKAX CTAT 3 oM?, Jaee MocTyIanT cortacHo n. 2.3, 1. Pactoop
[ECTON KonGkl, He ColepRallHil CTANAAPTHON PACTRORA FAVLTHA, CAVART PECTEOPOM CPABHEHHS TPH MOCTRo-
CHHH FPATYHPOROMHOTD rpaduika.

IMo monyaeHHEY SHA4Ne HHAM ONTHHECKOH MIOTHOCTH PACTEORONE H COOTEETCTEYEOLIMM HAL MaCCas rad-
JTHA CTPOST MPEaIVHPOROYH LI rpadiik.

24 06padoTKa pe3yYyILTATOR

2.4 1. Macconyey 1000 FannHd (A4) B IpOLeHTAY BRYHCTHIOT Mo fopsiye

pial

X =m-l[m,

TAE M1, — MACCA [AIAHA B pacTRope Npobel, HalizenHas no rpaIyupoBoUHOMY rpadiiy, Mr;
BT — MACCH HATECKH MPO6LL, COOTEETCTHYVIONIAA ATHKBOTHOH YACTH PACTRORA TIPOGLL, T.

%)
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2,42 ABCOTIOTHEIE IOTTYVCKASMEIE PACKOMIEHHA PEIVILTATOR TARULIENEHEY ONPEIene HHH e 0T
MPeEEILAaTE IHAYCHHA, TPHEEICHHLX & Tahn. 2.

TaGanwmua 2
ABCOARNTHDE NORyCEICMOE patsaslenne., %
Muaccosas 30488 rannmd. %
CEOANMOCTH HOCHE |'l|.'l|-’| PRI HNFETHA

Or 0,000 ao 00020 memso. 01,0005 (0, (S
Cu, 0.00M « 00050 00010 {0,015
o D000 = 00100 00,0020 0, (HR30
o D000 « 00200 01,0030 00, (0500
o D020 - 00500 o« 00,0050 (1T
s D0A0 o 00800 « 00,0010 R T
o 00800 » 01000 » 00,0100 00,0150

3. ATOMHO-ABCOPELIIMOHHBII METO/L

3L CYymHOCTE MeTona

MeTon OCHOBAH HA PACTEOPEHHHE MPOOGLL B COMAHOH KHCIOTE H HIMEPSHMH aTOMHGH aboopluME rannHs
P LTHHE BOTHE 287 .4 UM B IaaMed aUeTHIeH — 3aKHChL A307Ta.

32 Annaparypa, peaKTHOLE H PAacTBOpPE

CrnexrpodoToMeTp aToMHO-F0COpOUMORHET sonend eprui-20mep, CaTypi WM aHATOr Y HOro TR
C HCTOYWHHKOM MITYIeHMS D15 FAUIHA M Fopenkoi 208 miaMed ageTHies — 3aKHCh 4307,

Boma, DEasns SHCTHEHPOBRAHHAS,

AueTHien B GannoHax Texdideckii mo NOCT 5457,

FAKHCE A30TA.

Kucnora coaasan no NOCT 311E, pasbapnennan 1:1.

Kucnora azoraaa no NOCT 4461,

Hukens (11 xaopua no FOCT 4038, pacteop ¢ Maccomodid momedi 0,2 %.

Bogopona nepokeng no FOCT 109249,

Aneron no N'OCT 2603,

Actosammmii Mapes A999 no FOCT 11069, crpyaka. HenocpeacTseHHo nepel ynoTpefieHHen CTRYVEKY
CHMHLLEAKT B HEGONLLIOM KOMHYECTRES PACTRODA COMAHON KHCTOTE, TPOM LI BEET BOA0H, AUSTOHOM, BRICYILH-
BAKNT B CVITANEHOM mEader npr resdneparype 100 "C B Tededne 23 MHH M OXE3IA0T B SKCHEATOPRE.

Pacteop amsosured 20 rioy® 10 r anoMBHEE TOMELLANT B CTAKAH BMECTHMOCTLI G0 cu’, nofar1aior
HefoTLEIHME TopLaasy 300 cv® pacTeopa conaioi KHCI0TE W PACTEOPHIOT TIPH HArpenaHu#, noodannaa 1 ca®
PACTRORA XIOPHIA HHESTA. PacTRop oXIa#IAI0T, NEPEHOCAT B MEepHYID KONGY BMECTHMOCTLID 300 car®, nonm-
BAIOT 00 MEeTKH BOIOH W nepesMellMBaKT.

Fannsé seTanmrgeckit o NOCT 12797,

Famnma (L1 okeng (Ga,0,).

CTanmapTHLE PacTHOPL FULTHA

Pacreop Az 10000 r ranmmas woam 13442 r orcHna raniumsd, NpeasaprTes o NPpOKATeHHOMD TPH TeMne-
patvpe 300 "C 1 0xIaAIEHHOTD B 3KCHKATORE, PACTROPAINT B 30 M’ pacThopa coNAnoil KRCIoTE ¢ aobanne-
HHes 1—2 Kanenk a30THOH KUCIOTE, PACTRON NEpeiocaT b MEpHYID KonGy RMecTHMoCTLI 1000 cu’, nonw-
BAIOT 00 METEH BOA0H W epeMell HBARKT.

| cm’ pacTeopa A conepsmT 10 M raam8,

PacTeop B: 10,0 cu® pacTBopa A DOMEILANT B MepHyH Kondy BMecTiMocTiio 100 cM’, nonmsaoT 1o
METEM BOAOH W nepese - BT,

| em’ pacteopa b copepaot 0,1 mr raaama.

i llposegenue aHaIHU3a

3.3.1. Hapecky npode maccoll 1 r DoMELIANT B CTAKAH BMECTHMOCTEIO 400 caM® W NPUAHBAIOT HefoL-
IHMH mopuaasy 30 ey’ pactoopa conauedd KucnoTe. [Tocne npexkpae g GvpHoll peakiMy CTakaH ¢ pa-
CTBOPOM GCTOPRORHO HAMPE BT H 100aITA0T HECKONEKD Kanelb pacTeopa nepokciaa sogopana. [Nocne pa-
CTROPEHHA H30LETOK NEPOKCHIA BOIOROIA VIATAKT KHIAYeHHeM. PAacTBOP 00CTaRIAKNT, NEPeHOCHT B MEPHYI
ko By auvecTHMocTEN TN e, J0MHEA0T 00 METKH BOAON H ITEPEMEe LTHELIOT,

- %]
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PacTeop KOHRTPONLEHOND OILITA TOTORAT, HCTIOWESYE BMECTO HABSCKH NMpobhl HABSCKY ATHMMHHA MapKkH
AL,

332 Mna nocTpoeHMs TPAIVEPOROYMHOND MpaHEa B IECTE W3 CEMH MEPHLIX KOND BMECTHMOCTRKD
100 cw® mosesasor 10 2 0:4.0; 6,0; 8.0 w 100 cu’ cranaaprioro pacteopa b, uto cooreeTcTRyeT 0,1 0,2;
0,4 006; 0,8 1 L0 sr raamma. Bo pee kondu gobannaoT no 50 cu’ pacTeopa amoMHHHA, JOMHBAIOT 10 METKH
BOTOH | TIePe el HBakT,

HasepaioT aroMHyIo aGCOpDUHED TAAIHA B PAacTEOPE Npobil, PACTEOPE KOHTPOAEHODD ONLITA 4 B pa-
CTEOPEAX IS MOCTPOEHHA TRAIVHEPOBROYHODD TpadMKa NpH IUTHHE BOMHEL 287 4 oM B IIaMeHd aueTHIeH —
JAKMCE A30Ta.

Ha nmoayuenybiy sHade M aToMioil abcophiuMi pAcTROPOR, CONSR#ALIMY CTANIAPTHEH PACTROND, BLIYH-
TAKYT THAYEHHE ATOMHOH a8Copiumy PacTROR, HE CONSPALIETO CTAHAAPTHOND PACTRORA, W 0 FOJIYVEEMH LM
AHAYMEHHAM aTOMHEIX abcophUHi W COOTESTCTEVIOUIHAM WAL MACCAM FAIHA CTPOAT MPIVHPOEOTHEH rpathHk.

FuauwerHe JToMHol abcopdUHE PACTEORE KOHTPOIEHOMD OMNEITA BRMHTART W3 IHaYeHHA aTomMiol aboop-
OUHH pacTEOPE NpoiLl W IT0 FPAIYHPOBOYHOMY MPafiEy HAXNOOAT MACCY FALTHA & PACTEOPE TTPOGLL

i4d 0O6padoTEa peilyILTATOR

341, Maccopyio om0 ratnasa (X) b npouenTay BEIMHCIAINT no dopsMye

1

X :m-lﬂﬂm

[AE M1, = MACCA TAIHA B pacTROpe Npobil, HalidenHas no rpalyHpoBoUHOMY rpadiky, Mr;
M — MACCA HABECKH NPoDLL, I,
3.4.2. ADCOAIOTHRE TOTVCKASMBIE [RCXOMIEHHA PEIVILTATOR A PAULIENLHE ONpeaeie i He T
MPeBERIATE JHAYCHHA, TPHBEAEHH LY B Ta00. 2,
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