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EPOH3BI OIOBAHHLIE
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MeTons onpeleieHH MeIH 1953.1—79

Tin bronze. Methods for the determination of copper

OKCTY 1709

Jara epenennn DLOLEL

Hacroaimui cTanmapT VCTAHABRTHRAST TPARHMETPHYECKHE XIEKTPONTHTHYECKHE METOIM ONpeIeneHiA
MEnH B oaoBaHHEX Gpomtax no FOCT 5017, FOCT 614 w FOCT 613.
CransapT noaHocTe cooreetcTeyer T C2B 132779,

{ Hamenennan penaknusa, Ham, MNe 1, 2).

1. OBLUIHE TPEBOBAHH A

1.1. Odumpe tpefopanHa K MeTogaM adanmia — no FOCT 25086 ¢ pononveHHes: 38 peivikTaTEl
AMATHE NPHHAMAIOT CpeaHeapHMETHUECKOS PEIVILTATOR TPeX (IBYX) MapailenLHEX OnpeneIeHHl.
{ Himenennan penaknas, Has, Ne 1, 2).

2. FPABUMETPHYECKH A ANEKTPOJOMTHYECKHA METO/I ONPENETEHHUA MEIH
C NNPEABAPHTENBHBIM OTAETEHHEM OJMOBA H CBHHLA

21 CYvMHOCTE MEeTOIA

MeTon 0CHOBAH HA BEETETEHHE MELH WEKTPOTHIOM ITOCTE MPeIBapHTElLHOTO OTIENeHHA (0 B BHIS
METAMTOBANHON KUCIOTEL M COHHLA B BIDS CEPHOKHCIOMD W BIRELTMBAH WK BRISAHBLIEOCA HA KATOOS OCanKa
MENH M NOCASIYIEM OnpeledeiiH OCTATOUHON MEDH [ JISKTPOVIHTE METOOoM aToMHO-aGcophuHONHON
CIEKTPOMETPHH HIH (OTOMETPHYECKMM METOOOM C NIPHMEHE HHEM KVIIPHE0HA.

{ Himenenuaa pegasuma, His, No 1).

22.Annaparvpa, PEeaKTHBE H pPACTBEOpPH

YoTaHOBKa 3MeKTPOIHIHAA.

ekTpoas maarHHopse mo FOCT 6363.

CReETHoMET] aToAMBO =00 IO H1 .

Jlanima ¢ mosTeM Me THBM KaTOLoM.

I kady cyummasHEni.

DOTOINEKTPOKMIOPHMET WIH cnekTpodoToMeTp.

Kucnoma ansonuad o DOCT 3632,

JIMMOHHOKHCTEE MO, pACTEOR, FOTORAET CNeIVIOIIMM oopaton: 1530 r aHMoHoi KHCIoTE pa-
cTeopAInT B M) cu® poael, D00ARMHIOT OpH mepeseltHBandy D ca’® KoHUeHTPHPOBIHHODS PACTBOPA
AMMHAKS, 0XTA0a0T, fodasrmoT ewe 100 oM’ aMMAZKa, OXIAXIAKT H J00THBANT Bogoil no 1000 cu’.

BHC-UHENOTEKCAHOH -0KCATHI-AHMHAPAsOH (KYTIPHIOH ), PAcTBOR, MOTOBSET COSAVIOIIHM oDpason: 2,51
K¥TIPHI0OHA PACTBOPAIDT OpH nepemewnsainn B 900 cv? noasl npr tTemneparype 60—70 "C.

Hagaume oduupaisnoe [MepenesaTia pocnpenieEs
*
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Mocne oxaaknenis pacTeOp GHALTPYIOT B TEMHLIH CTEKAAHMEI COCYR, TOIHBAKT BOAOH 10 0dLEMa
1040 ey, PacTeop rogen 10 cyT.

Kucnora azorras no [OCT 4461, pasbammemmeas L1 w 12100,

Kucnora cepuan no FOCT 4204, pasGasnernyaq 11, 14w 11040,

Kanuit wenesucrocuuepoanctilil no NOCT 4207, pacteop 300 r/an’.

AMMOHKA asoTHOKMCAKWA no FOCT 22867, pacteop 300 r/ow’.

Mens no NOCT B39, saper MO,

CTaniapTHEI pacTeop Mean] TOTORAT CHeayioiinus obpaion: 0,1 r Meni pacTeEopEIoT NPH HAMPEEIHHN &
1 em® asorHol KHcnoTH, padfasaernoil 111, PacTeop oxiasaaoT, NEPEHOCAT B MEPHYIO KOJDY BMECTHMOC-
Thio | I87, JONHBAKT 40 METEH BOLOR W NepeMemiMBanT.

I e pacToopa comepsut 0,0001 r mean.

CrnupT 5THAOERA pexTHHKoERHHET TexHmdeckuil no NOCT 18300,

Auerunen no NOCT 5457,

2illpopenendnuwe avanauia

Hapecky Maccoil | r nosMewmaioT B cTakad pMecTUMoCTRIe 300 ev®, poBammmor 13 cu® asoTHoll KMCao-
T, paibaeaeHH0i 121, HAKPRBAKT YACOBEIM CTEEIOM H PACTROREIOT MPH Harpesanui. [ocie pacTeopenns
CIUIARA 9ACOBOE CTEKI0 CHHMMOT, ONOIACKHBAIOT 20 BOAONA M VITAPH BT pacTiop 10 3—10 cm'. K octarky
aobarTmor 30 e’ ropagell poaes, 10 oM’ pACTBOPA ASOTHOKHCIOID AMMOHWA H BEISPAHBANT B TEMI0M
smecTe b Tederne 1 4.

OCanoK MeTaonoBAHHON KHCA0TH OThHALTPOBRIBAKDT Ha MI0THEH quuieTp ¢ duneTpodyMaxoi mac-
Ccoil, cobupad UALTPAT B CTAKAH BMecTHMOCTEI 230 o’ MunLTRAaT ¢ 0CaIKoM NpoMBBAIOT ropadeil a1oT-
Hol kxcraorod, pasbasnessod 12100, po monauoro yaanedud el (npoda ¢ HeleIHCTOCHHEPOIHCTEIM
KanHen).

Branenenisil Gcanok MeTacoBaH Mol KHCIOTE HCTMILAVIOT MPH FpEanHMeTPHULCKOM METOIe O pelene-
s onopa no [OCT 19333,

{OuaeTpar ynapusaot o 130 ex’, nobasnawot 7 ov’ ceproil kuenoTet, pasbapnennoi 1:4. B pacteop
NOrpYHAKNT MIATHHOBLIE JMeKTPOOLL {KATOO NPeiBApHTEILHD BIBeIHENNT) # NPpoRoIaT WeKTPOINT NpH
cune Toka 1,52 A | nepeMellHBaHUH pacTeopa. CTaKaH ¢ WIEKTPOMHTOM OO#EH GLTE HAKPLIT JBYME
MOIOBHHESME YACOBOTO CTERJIE WIH COeUHANLIBM OPrafHHUYeckHiM CTERKTOM C NPOPesHMH LIH WIeKTPOOAOE.
[Tpy avanuse Gpodaw, cogepaamei canten ot 1 % oo 4 %, nobapnswoT 7 oM’ ceproil kucaors (1:4) yepes
3 MUH OocHe HAYARE RIeKTPOIH3a. BrigeInem et ocator IBVoKHCH CEMHUS Ha AH0Je HCNolbLIVIoT [MpH
FPABHMETPHYECKOM METOe OnpedeteHHd ceuuua no NOCT 19532,

[Mocae obecupedMBAHKA PACTEOK CTEHKH CTAKAHA, NOKPLIBHEE CTEKIA H BRICTYITAKIHE YACTH JIeKT=
POAOE OMONACKHELDT BOOoH (1520 cm?) 1 nposo/meaioT 57K poans ee 10— 15 muH npe cuie Toxa 0.5 A,

Ecmi sa CRemernorpy e HoH YaCTH KaToaa He BRIISIASTCH OGCalok, e KTETHS CUMTANT KIKOHUEHHLIM.,
B npotHeROM cavdae aIeKTpoaMs npoaoiaamnT [0—=135 MHH H BHOBL KOHTPUTHPYT NOIHOTY BROSTeHHA
METH.

Mo oRoHYAHREH XIS TN EL, He BLIETIOMAR TOKA, BEIHHMIIT INeKTROIE W3 SIeKTTHTE, ONONack -
EOT WIEKTPOALL H MOKPEAHEE CTeRa Bogoi, cobHpad NPOMBIBHLE BOILW B CTAKAH C WIEKTPOIHTOM, JaTeM
KATOI NOFPYVALINT B CTAKAH © 3THIOBLAM CTIHPTOM H BRCVIHHEDGT npu 105 "C 0o nocTodHHol Macck. OnHa
nopuda cnupra (200 ey MoxeT GLITL HCMONLIOBAN UTA NPOMEIBEN He Gomee 20 anekTpoIon.

Mpy aHaTHIE 0A0OBAHAO-CBHHUOBHCTEY BpOHT B UILTPAT NOCIE OTIENeHHA 0aoa aodastawT 10 cu’
CEpHON KMHCIOTE, paibapneddod 111, 1 yOAPHEAIOT 10 HAYATA BRIIETEHHA 0eaoro JbLMA CepHoH KHCIoTLL.
K ocTtatky nociae oxiamaenus podarnaoTr 3 ou? noas. HarpesawT 00 pacTROPEHHA COaeH, 0NIAIanT |
OCTARNAINT Ha 2 4. BegeneHuil 0calor CepHOKHCIOND CEHHLA OTPHALTPOREE BAKT HA NIOTHEA pHABTp |
nposbBEA0T 3—4 pasa cepuoil kucnorodl, pasbamnensod 1100, Ocapor oTGpack BT HIH HCOOIBIVIOT NP
THTPHMETPHYECKOM METOTE onpenenenms coMmma no FOCT 19532

K duansrpary aobasnsaioT 1 oM’ npokHnageutiod 50T KHcnoTel, pasbanaenioi 1:1, gobasnaoT
oAy a0 150 cu® B NPOBOIAT RIEKTPOTHE, Kak YKA3000 BhLe.

2.2, 2.3, (Hamenennas penakima, Hasm Ne 1, 2).

24 0npenele e OCTATOMHON MEeIHM B JJEKTPOAMTE

DMEKTPOANT MOCTE OTACTEHHA MelH DHNApHEanT 10 obnema 40 cm’, nepenocaT & MepHye Koaby
BMECTHMOCTEN M Ca?, TOHBAIOT 10 METKH BOIOH H Nepene IHERINT.

2.4.1. Onpedeienue ocmamounol Mediu memodon amoMno -afeopiuuoniol cRexmpoMempii
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rocT 1953.1-719 C. 3

2.4 L1 MasepaioT atoMuyi  abCopiUHe Megd B MIaMeHH AUeTHIEH-BO3IVY NpH  LTHHE BOAHL
3247 MM DAPANISIEHO ¢ PACTEOPAMH AAA MOCTPOSHHA MPAIyHPoBOYHOTe rpaduka.

2.4.1.2. Toctpoeye rpadyHpoBoaHOTO FpadiH e

B iects 11 ceMM MEPHBIX KON0 BMECTHMOCTEM o 100 ca’ novemaror 0,5; 1,00 2,0; 3,0 4.0 m 3,0 cm?
CTAHOAPTHOND pacTeOpa Men. Bo pee xonbul qofapaawT no 5 oy’ azotuoil, pasGasnesnuoi 111, u ceproi,
pasbapaenuod 111, KHCIOT, JOOHBAKT 00 METEH BOAOH H HIMepaioT aroMivio abcopbUMin Medd, Kak
ykazano B 1. 2.4.1.1. Mo nomy4yeHHEM JaHHEM CTPOAT FPAIVHPOBOYHEN rpadimi.

2.4.2. Onpedetenie ocmamounod sedl SomoMem puseckim Memotom ¢ Ky puionom

2.4.2 1. ANHKBOTHYIO YACTE PACTROPRA = 30 cM' MOMeWmoT B MEPHYI0 KoNBy BMecTHMOCTEIO TN Cai?,
nofapnanT 10 ey’ pacToopa THMOHHOKHCTOM AMMOMHA M PACTROP aMMMaka, pasdamwedHoro 134, oo obpaso-
paMHA clafomenounoll peakumy, satem gobarnawnT 2 oM’ pacTeopa aMMuaka, padbasnentoro 14, 10 ew’
PACTEOPA KYTIPHI0HA, HeMedIeHHO J0IHBAKIT 10 METKH BOO0H W nepeMeluMBareT. pH nofvie HHOM pacTeopa
NOJEEeH DT 8,590, Yeped 5 MaH, HO He nosasee 30 MHH, HIMEPIOT ONTHYECKYID MIOTHOCTE PACTROPA HAa
OTOMIEKTPOKONOPHMETPE ¢ OPAHECBLIM CReTOMILTLTPOM B KIOBETE & TOMUMHON MO0 maomero ot 3 oM
W Ha CAeRTpOgoToMeTPe NPH LTHHe BonAul 600 HM B KoBSTe ¢ TOAWMHOH mornolwammero caod | oM.
PacTRopOM CPpaBHEHHA CAYKMT PACTBOP KOHTPOTLHOTD OTIRTA.

2.4.2.2. TocTpoeHHE TPAIYHPOBMHOTD FpadiifKa

B 1ecTe H3 CEMH MEPHEIX KOG BMecTHMOCTEIO no 100 ov® nomemaoT 0,5 0,73; 1,0; 1.5; 2.0 1 2.5 cm?
CTANAAPTHOTD pacTrOpd Mead. Bo pee konbu podarnaior no 5 oy’ asoTuodl kueaoms, padfammendod 121, no
10 oy’ pacTROpa MTHMOHHOKHCIOND AMMOHHA H DANMEe MPOBOIAT aHAAH3, Kak vEazano b n. 2.4.2.1. Mo nony-
YeHHLIM TAHHEIM CTROAT MPagyHpoBodHBNT rpadime.

PacTRopoM CpasHe iHA CIVENT PACTROP, HE COOSpsalLHiT MeIi.

24247273 (Hamepennad penakuus, Mas, No 1),

1, IPABUMETPHUECKU A DNEKTPOIMTHYECKUA METO ONPELEITEH W
ME/IH BE3 OTIEJIEHHA OJ10BA

3L CYvMHOCTE METO LA

MeTon oCcHOBAH Ha MACKHPOBAHHK ON0BA B BHAS PACTEOPHMOTS (FTOPRIHOND KOMITTEKSA, BELUIEISHH N
MEDH WIRKTPIHI0M, BIBSIHBANHHA BLIIENHEIIETOCT Ha KaTole OCalka Meay W onpeleIe HHH OCTATOY HOTD
CONEQAAHM MeIH B 3NeKTPONHTE METOI0M ATOMHO-A0CoR0LHON MO CTIEKTPOMETPHH MK (POTOMETPHYECKHM
METOLOM ¢ TIPHMEHEHHEM KVTIPHA0HA. DTOT METOA NPOLWE WUTOREHHOTO B pasn. 2, HO ¢ ero NpAMEHEHHeM
HCKITMOUAS TN BOMOMHOCTE MOCTERYIOWATO GNPSTeme i oIk, HNKeIa | Keneida.

JlAnnaparvpa pPeaKETHREM H PAacTBORL

YoTanoBREa INeKTPOTHINAA.

ANeKTpoaLl ToaaTHHoase mo NOCT 65363,

ATOMHO-20COpOUHOHHER CTIEKTPROMETD ¢ HCTOMHMEOM HATYYSHHA JUT5 Meai.

POTOINEKTPOKMIOPHMETP WIH CNeKTpodaToMeTp.

Kucaora throppcroponoponnan mo NOCT 10484,

Kncnora Gopuas mo NOCT 96536, pacteop 30 r/iaw”.

KHeaora cvabpaMHHOBAH, HACKIIEHHEIH pacTBOp.

Kucnora azorwaa mo NOCT 4461 v pasbamnenmas 121 w 122

Kucnora cepuan no F'OCT 4204 » pasbasnennan 1:1, 1:4, 1:99,

KucnoTa Gpomuctoponopoanas no [NOCT 2062.

CMECH KHCIOT U5 PACTROPEHHA | roToRAT chnemyiomuy obpatos: K 600 cM? a30THOI KHCIOTH, patian-
nennoit 1:1, nofasaaor 40 ov® drropuctodotopoatoi KucaoTel, 15 r BopHoil KHCIOTE H D0MTHEINT BOI0H
no 1000 cu’, PacTeop XxpaaT B NOANITIIE HOBOM COCYIE.

Kucnora anmonnas no FOCT 10484,

CHUpT 3THIOGLH peETHHHKOBAHHLE TexuveckHil no NOCT TR3NL

bposm no NOCT 4109,

Cuiect 0ad pactiope s 11 roTosaT caenyiommnm oGpatonm: 9 uacTeil HpoMHCTOBOIOPOTHO KHCIOTEI
CMEWHBAKT C 00HOH YacThE Gposa.

Ammuak soauuli no FOCT 3760 w pasbasaenHiii 1:4,

IMapazun cepruokMchuil no NOCT 3841, pacteop 10 r/owd,

Mouwernua no FOCT 6691, pacteop 10 r/ow’.

-t 5
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JHMOHHOKHCILIE  aMMOHHE, pacTBOP, FOTORAT CASOVIOIWHM 0dpazos: 130 r IHMOHHOH KHCIOTE
pacTEOpIOT B 400 cv® Boan, A0farToT npH nepeselnnpannp: 100 cv? KoHUSHTPHPOBAHHOTO PACTEODA
AMMHAKS, 0T Ia0T, tobannamoT emwe 100 oM’ aMMHaKa, 0XTARTE0T W 1oTHEaoT poaci oo 1000 o

bHc-UMKNOre KCaHOH ~0KCATHI- TR THAPAI0H | KVTIPH30H), PACTEOD; TOTORAT CASAVIOWINM obpazomM: 2.5
KVTIPH30HA PACTRODAKT MPH NepeMellHEaHiH B 900 cw? poaw npu Temneparype 60— 70 "C. MNocne oxasne-
HHA PARCTROD GHILTPYIOT B TEMHBIH CTEI IS ML cOCy, IOHENT BOE0i 10 obnesa 1000 cu’, PacTrop romaeu
10 cyr.

Menw no FOCT 859 ¢ maccoboii jomeii Mean e smenee 999 %,

CrannapTHie PRCTHROPE MeTH.

Pacteop A roToRIT cheayvionmy obpasos: 0.5 r menu pacteopmioT B 10 ov? asomaoil KMCIOTLE, pasbai-
Jenuoi 11, 13907 OKHCILE A30T4 KHIAYSHHEM, MepeHOocaT B MEPHYED KO0y BMECTHMOCTRIO 30 ounid,
ARTHRAKDT 00 METKH BOI0H B NepesMellHBamnT.

1 cu? pacToopa A cogepsut 0,001 r vean.

Pacteop b; roTosar cheayviolnmy obpazoM: 10 v pacTRopd A MOMELAKT § MEPHYVID KOOV BMECTHMO-
cTrio 100 cM?, JONHBAKOT A0 METKH BOIOH M MepeMelHBAKOT.

| cv?* pacTeopd B coxepuont 0,0001 r menn.

3 lMpoepene e aHANTHIA

3.3.1. Hapecky OpoH3kl Maccoil 1 r moMelanT Bo GToporiacToRLH CTAKAH BMECTHMOCTRIO 230 o’
nofarnaoT 6—§8 kanens (0,4—0.5 cu?’) hropucTopoiopoayoil KHcaoTel, 15 oM a30THOH KHCIoTeL, paibae-
JeHHoi 111, HAaKpEIBAOT TOKPEBHGH KPRIUEOH 13 $ToponiacTa H pacTEOPAKOT CHA4YA1a Des HarpeanMs, a
ATeM NpH Harpepadun. CTeHKH CTAKAHA M KPLINKY ON0JacKknBaloT noaod, sofasnawT 2 o’ pacteopa
CVAMPEMHHOBON KHCIOTRHL, paifasnanT sonod 0o 150 o’ M NpOBOOAT MIEKTPOINS, KaK VEasano 6 m. 2.3,

DNeKTPOIHT MOCAE OTIEIEHHA MEIH TTOMEILAKT B MEPHYID KOT0V BMECTHMOCTEI 250 cM¥ | B KOTOPVID
MpeIEapUTeNEHG BHOCAT 10 ca’ pacTeopa GOpHON KHCIOTE, JO0HBAIOT 00 METKH BONON, MepeMeiiBaloT 1
HCTIOELEIVIOT A0S OIPSIeIeHHA OCTATOSHON MedH MeToIoM aToMHO-alcopiuHOHHOR COeKTPOMETPHH WK (o=
TOMETPHYSCKHM METOI0M ¢ TIPHMEHEHHEM KNTIDHIOHS, KAK VKA3AHO B 1. 2.4,

3 1=33. (Mamenennan penakona, Has. Ne 1).

3.3.2. Ipu saccopol none cypeMil Mesee 0,05 % papecky cmaasa Maccoll 1 r noMeiawnT B cTakad
EMECTHMOCTEE 300 cxv?, pobapnamnT 23 oM’ cMecH A4 pacTeopeiHd | | pacTeopHioT NPH OCTOPEHOM
HAFPEBAHHMK, BLISpEMBIOT pacToop | 4 npy 9 *C, 0XI12:40210T 00 KOMHATHON TeMnepaTyphl, 106apnaoT
S0 cM® BOIR, AMMMAK 00 NOABTCHHA OCANKA, A30THOH KHCIoTEl, pasdannednoid 1:1, Do pacTEOpEHHA OCATKa
W ceepx Toro 20 ca® adoTHol Kucaorel, pasbasmennoid 1:1, gobasngwT 10 ow’ pacTeopa ovakdaMiuHonod
KHCIOTE, patfannanT sodoit 10 150 ¢M® ¥ NpoROAAT MeKTPONMI, KaK vKasauo s n. 2.3,

3.3.3. lpn Macconoii gone cvphMil cesiine (0,05 % napecky cnnana maccodl | r noMelaoT & cTakad
BEMECTHMOCTRI 230—300 cv® M pacTeopmioT B 13 cw® ovecH 1A pacteoped s | npH ocTOpO#MHOM HAMPEBAHHH.
[Mocae pACTROPEHHA PACTROR BLIMAPHEAKT IOCYXA, FTeM el 18a pata gofarnmioT 15 oM cMecH 08 pacTio-
penna 1 v pacTeop Kaxmil pas eumapueaiot gocyxa. K cyvomy octatky nodamtmor 1 es? a3zoTHoil KHeNoTE
H PACTEOP BRIMAPHELDT 00 CHPONOOOPIsHOND CoCTOANMA, 3artes JobamnamnT [ ou’ cepuoi KHCIOTE, pasban-
nernoit 111, ¥ pacTeop BLNAPHBAIOT J0 NoARTEHHA Geaoro Asva ceproll KRonoTe. OCTaTOK 0XIakIanT,
CITACKHBARKT CTEHEKH CTAKAHA BOOOH H CHOBA VITAPHBAIOT 10 NOABNSHHA Geloro JsiMa cepHoH KHCIoTL.

K oxnasmerHoMy OCTATKY Ao0arssT 30 camt Bol, HATPEBAIOT 40 PACTROREHHA CoIel, OXITARIA10T H &
COYYAE MOARTEHHA OCAIKD OTDHWILTPOBBAIOT HA MIOTHEN PHALTP B NpoMBiBaoT 3—4 pasa cepHoil KHCI0-
Toil, pasbarnentoil 1:99. Ocanok orbpackisanT, K uastpary aobamnawnT 10 cv’ npoxunaueHHoN asoTHOM
KHCIO0TH, pasbasnenvoi 1:1, 10 cv? pactoopa cvabfaMHHOR0H KHCIoTH, Bodsl 10 obdkeMa 100—150 cm® 1
MPOROITAT WeKTPOANE, KAk YKazano B m. 2.3,

3.3.2. 3.3.3. (Beenenst nonoapnteasno, Hiwm, Ne 1).

4. OEPABOTEA PE3YJILTATOR

4.1. Maccoayr 2o Mead (X)) B NPOLeHTAX, B CAVUAE OnpeIeeHid OCTanieics o AIeKTPOTHTE MEeIH
METOIOM ATOMHO-A0COPOUHOHHON CIEKTPOMETPHH, BLIMHCIAIOT 1o opavie

Y = {my —r ) DD . -V 10
m [
rae F — ofnes pacTROPa MISKTPOTHTA, CM':
M — MACCA KATOAA, I}
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M. — MACCA KATOOA © BLREIEMHBINEHCH Meak, T;
C — EOMUEHTPAUMA METH, HANISHHAA IO IPAIVHPOROIHOMY rpadHry, rios’;
M — MACCA HABECKH, I.

4.7, Macconyw Donin Meau (X) B ApoLUeHTAX, B CIVYae ONPeIeNeHdd OCTARIIEHCH B 2IeKTPONHTE MeaH
(HOTOMETPHUECKHM METOIOM, BEIMHCIAWT No hopMyie

I mFp

rie ¥ — ofkeM pacTBOPE RISKTRETHTA, CA;
P, — obbes ATHKBOTHOH YACTH PACTBOPG, MY
M, = Macca Karoja, r;
M, — MACCA KATOAA C BROSTHEIEHCA MEALED, I
M, = Macch Meld, HaliIeHHas N0 rpagyHpoBOYHOMY Tpadmky,
M — MACCH HABECKH, I.
(Hivemenunan pesakuna, Ham, Ne 1),
4.3, Pacxosenns pesviaLTATOR NAapaineIbHEX Onpeieie HHH He D00 B NPeBLiEaT: SHaYS Ml ToIve-
KAEMBIX PACKOEIEHHH {4 — MOKAZATENL CXOAMMOCTH TIPH 7= 3), YKATAHHLIX B TaGIHLe.

Maccopan aone wegn, % a, % n, %
O 50,0 go 5000 necnon. .13 k2
Cr 8000 .20 i3

(M imenennas peaasiana, Him, Ne 7).

4.4, Pacxoxnenyd pesviLTATOR AHAIMIE, MOIydeHHEX B DBV PRaUYHER Ta00paTopiay., WIH IBVY
PERALTATOR AHATHIE, TOTVYSHHEY B OHON Ja000aTopin, HO TIRH PATTMUHEY yveronay ([ — nokasaren.
BOCTPOHIBRIHMOCTH), He OOTAHE NMPe BLIATE SHAYSHHA, VEASAHHL B TabmHie.

4.5, KOHTPOTE TOUHOCTH PE3YILTATOR AHATHIA MPOoBROIET Mo [ocvIapcTRe HHBIM CTAHIARTHBIM O0sE0aM
OIOBAHHBY BpOHT, BHOBL YTREpHIENHBM no [OCT 8315, & coorperctiud ¢ NOCT 235086.

4.4, 4.5 (Bpenenst nonoasnrensno, Hav, Noe 2).
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HHDOPMAIIHOHHBIE [JAHHBIE
1. PASPABOTAH H BBEJEH MummcrepersoM opernod metanaypruw CCCP

2. VTBEPAJIEH H BBEJIEH B JIEHCTBHE Ilocranoeaenuem locvaapersennore komurera CCCP mo
crangapras ot 10.10.79 Ne 35899

3, Crannapr noanocTso coorsercrever CT CHB 1527—T9
4. B3AMEH I'OCT 1953.1—-74

5 CChITOYMHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEHTBI

Dooimenwe HTH, na Houmep pazaena, O snanenne HTO. na Howep posyen,
KAOFTOPE L SAHE COBUTER NYHETE, WOUIyHET EOTOP LI JaH k] CCKAKH OVHETA, NOAIYHETS

MOCT B3 1557 4.5 MCT 430775 22

MOCT 613—74 BeooHan yacTe [MOCT 446177 12 32

MoCT 614—a7 Beoonas yacTe MoCT 5017 —74 Beoonas yacTe

MOCT B39—M001 12 [MOCT 543775 12

MOCT 1953 2—70 23 MCT 5541—74 a2

FMOCT 1955.53—T0 13 MOCT 6363—75 12 32

MOCT 1953.5—74 241 MCT 6689177 12

MOCT 2062—-77 32 [MOCT 9636—75 32

MOCT 37a0—749 32 T 1dE4—TH a2

MOCT 3652 —aY9 21 MCT 18300—87 12 32

MOCT 4108—749 a2 MOCT X286eT7—77 22

MOCT 4204—77 . [OCT 25kn—87 1.1,4.4.

6. OrpaiEYenne cpoka NelcTEHA CHATO 00 NpoToKoay Ne 5—04 Mexrocyzapersenmnore ConeTa mo cCTanmap=
THIANHH, METPOIOTHE H cepradueamad (MY 11-12—=94)

7. H3JAHHE ¢ Hamenennamm Ne 1w Me 2, yreepxacnpsve B despane 1983 r., asryere 1990 r. (HYC
6—83, 11-90)



