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CILIABbI AAPOIPOYHBLIE HA HHKETEROI OCHOBE

roct
MeToas! oNpeIetenna MuILAKA 24018.6—80

Mickel — based fireresistant alloys.
Methods for the determination of arsenic

MEC 7712040
OKCTY 0809

Jara seeaenns 01.07.81

HacTodmmi crapgapT yeTanmannupaeT hoTOMETPHUECKHIT MeTOI ONpelenelnd MELILAKA (NMpH Mac-

coRbly goaax ot 0,001 % oo 0,010 %) o HenmasMedsEil aToMHo-a6copiuHoHHBIH METON Ofpene e
MEIEAEA (NpH MaccoRRX aonax ot 00001 % no 0,005 %).

{ Masenemuan penasmans, Mo, Mo 1)
1. OBIIHE TPEBOBAHHH

O6me TpeGopaHHA K MeTodaM auamisa — mo DOCT 24008 0.

2. POTOMETPHYECKHH METO/ ONPEIEIEHMSA MbIIIBAKA

2.1, CyIuHoCTs METOOA

MeTod ocHOBAH Ha OOPESOBAMHH CHHEND MBIEAKOBO-MOMHEIE HOBOMO KOMIUICKCE B pesvikTaTe
BIAHMOIEHCTEHA MATHRIEHTHOND MBITEAKA ¢ MOTHOIEHOBOKHCTMM AMMOHHEM B APHCYTCTEHH BOCCTA-
HOBHTEAS — CEPHOKHCION rHapasiHa. MelbSE NPeIsapHTelbHO OTASMAI0T OT COMYTCTEVIOLHY JIeMeH =
TOB CILTABA OTCOHKOH B BHOE TPEXXIOPHCTORD MBIIBAKA H3 COIAHOKHCIOID PACTBOPE B MPHCYTCTEAMH
BOCCTAHOBHTENSH CePHOKHCIOND THAPAZHHA H DPOMHCTOND KA HA WIH OCREIEHHEM CHAYAND AMMHAKOM C
THAPOOKHCLE HETesa, HTes B BHOS CVILDHIA THOAUSTAMMIOM B CEPHOKHCNOM PACTBOPE ¢ MOSApHOH
KoHmeHTpanmned skeMpanenTa (0,5 Mone/ oM ¢ HCNONLIOBAHHENM B KAYECTES KOJUIEKTOPA CVILIHIA MEIH.

(Mavenennana penakuns, Hiv, No 1, 2).

1.1, Annaparypa, pEAKTHDEL H PACTBODL

CrierTpodfoTosMeTp WIH OTO e KT POROIODHMET].

Tepsonerp.

Annapar 1 oTroMEH MBliiLaEa no DOCT 142304

Kucnora conamas no FOCT 3118, FOCT 14261 v pasbasiennan 1:1.

Kucnora asoriaa oo NOCT 4461, 'OCT 11125 w pasbanaenudas 1:1.

Kucnora cepuad no NOCT 4204, NOCT 14262 w paibannenyas 1:4, 1:1L

Kucnora xnopHag, pacTeop ¢ Macconodl kouuentpaumeid 57 rfom®, (T/mud).

Kucnora oprodochopuas no FOCT 6332 w pasdamnenuas 1:1.

Cueck consauoit 1 azoTHoi kMeaot: & 1530 cv? coasnoil kucnoTe npuaneaot 30 cym? aaoTHoi KRcoTe!
H AgpeMelldpaT, ¥ pazbanneHdan [, roToOBAT HENOCPEICTREHND Mepe] HCNONBIOBAHHEM.

Kucaora sunnan no FOCT 5817, pactoop © maccosoil xonuenmpauneii 50 rjes®, (r/ma®).

Aoavimak soaueill no FMOCT 3760, FMOCT 24147 v pasGamnennniii 123500,

MunpokcinaMypa ruapoxiopus no DOCT 5456,

Avmonnl pogadueTelii no FOCT 19522, pacTeop © Maccopoil konueHTpanmei 3 rfomd, (rfom3).

Kanuit GpouucTiiil no FOCT 4160

Manpookncek Hatpua o NOCT 4328, pacTeop © Macconoil KoHuenTpannei 5 ries®, (r/o’).
KcHmon.

H.I..I,I.II.I';{H‘JHI.HH.U.I:“ [epeneyanca BOCHPELILES
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C. 2 I'OCT 24018.6—80

Cropr arnosslfd no NOCT 3962% wan [OCT 1R300,

;I'umuemmnﬂ., MepeKPHCTALTHIORAH MG M3 KCHAOA, PACTROD ¢ Maccoboi KomienTpameil 2 riou?,
(r/om”).

MepexkpucTannnsauma THoanetamuaa: 30 r Moauetamuia pacteopssor 8 100 o’ kcwaona npw
Temmeparype 83 "C — 95 "C npu nepesMeitnnaini. Bepxaril caoil pacTiopa ocTOPONG CIHBAIOT B Cyxoll
CTakaH BMeCTHMOCTL G00-—800 cwm?. B crakam ¢ ocrateos npubapnamwT 10 cwm? KcHnooa M cHOBA
ACTEOPAIOT OpH Tesneparvpe $3 °C — 90 °C. Bepuuwil cnoll pacteopa THOALSTAMHOA CIHBAKDT & TOT HE
CTakaH BMeCTHMOCTEIO GOD—E00 ca’. DTy onepaumso nopTopaoT 4—35 pai. Octatok othpacuieaor. [lomy-
YeHHBHA PACTEOPR CXUTAEIAI0T B OPpoToYHo Bone. BemasiuHe KpHCTA 1A THOALETAM M AR OTEA L TRER BAIT
Ha BopoHEY Bioxvepa o ooy duuibrpasi cpeaeit maotHocTi (Dedan JenTa). KpHCTAMLTLL NPOMLIGAIOT
23 pasa KECHIOIOM, BLICYLIHBAKT Ha BOTIYKe.

AnMoHHR MonHGIeHoRoKHCaRN o DOCT 3763, nepekpHCTALTHIOBAHHLIR W3 CITHPTOROTO PACTROPA,

INepekpreTannuiania MoTUHGIEHOROKHCIOMD AMMOHHA: 250 T MOTHOISHOBOKHCIOND AMMOHHA pac-
TROpAIOT B 400 ¢’ ons npH Temnepatype 7O “C — 80 *C. Nopaunil pacTsop hHALTPYIOT Yepes NIOTHEIA
thuneTp B crakaM, cogepeammil 300 cv® sTunosoro cnupra. PacTRop OXI1aXOaOT M BRUIEPEHBANOT B
nporoMHod Bpoge B TeveHde | u, Beimaniie EpHCTALNLL OTOHILTRPORWMBAKDT Ha BOPpOHEY bBioxmepa o
GHALETPOM Cpeael ILTOTHOCTH (Denas NeHTa), KPHCTAMNLED NPOMBIGAINT 2—3 pasa STHIOBRIM CITHPTOM
nopuuaMe e 20— 30 cm”, BLICYIIHBAIOT HA BOIOYXE.

KnopHoMomHEIATHEI peakTHE: 5 T MoaHBIeHOBOKHCIOTD aMMoHHA pacTsopanT B 100 oy’ poaw npu
HAPEBAHMH, OXIAAIAKT. 3aTeM B crakan eBmecTHMocThio | om® npuanemor 300 cw? soan, 230 o’
AAOPHON KHCIOTE H OOCTENeHHD NRH NepeMellHERHHE BEOIAT PACTEOR MOoIHGISHOBOKHCION aMMOHMHA,
PacToop nepeHocAT B MepHYI0 KoNfy BMecTHMOCTL 1 mu?, IonHEaoT soaoil 10 MeTKH | MepeMe IHRa KT,
MOTORAT HeMOCPedCcTEEHHO Mepel HeNolLINBIHHEM.

Munpasun ceprokmensiil no NOCT 3841, pacteop ¢ Maccoroll konuenTpaudei 0,15 riem®, (rfod).

KucnoTa ackopOHHOBaA, MHILEEAA, PACTEOD ¢ MaccoBol KonueHTpaumedd 0,5 r/em®, (r/am’).

Huxenesu i nopowok no NOCT 9723,

Meak smapey MOOGK no F'OCT 859,

Mens al0THOKHCEAA, pacTBOp ¢ MaccoBol kouuenTpauned | r/iowt, (rfam®):

1 r MeTALTHYECKOH MEIH PACTROPRIOT NpH Harpepadun o 15—20 cx? anotaoll kuctorw (1:1).

PacTeop oxNa#IaiT, NepeHocHT B MePHYIO Konby sMecTiMocTsio 100 oa’, nonusaoT sonoil 10 MeTKH
M MepeseliBaIoT,

eaeso kapGouMasHoe sapky NC no FOCT 136100

Aeaeio CepHOKHCIOR, PACTEOD ¢ Macconoil komuenTpauneii 1 rfem?, (rfomd):

1 r kapfoRHARHOMD #enedd pacToopaioT B 30 ou? cepuoil kucnoTul (1:4) NpH HarpeBamuy. 3aTes
APHAHEANT OCTOROXHO 0 KATUIAM A30THVIO KMCIOTY 10 NReKpaAleHHA BCIeHHBEANNA pacTropa. PacTrop

KHIOATAT, OXIARIAKT, NEPEHOCAT B MepHyw Kondy smectimocTeio 100 cam’, nonupalor 1o mMeTku Bodoil w
MepeMemT AT,

AHTHOPHI MEMULAKORBHCTEN MAPEH «paipHHHpoBaIHHLI: mo OCT 1973,

Harpuil MEIEAKOBHCTORHCARI opTo (MNa,AsO,).

CTaHIAPTHEE PACTEODEL MbILLIEAKA,

Pacteop A 0,132 1 anrdapyaa MENUTEAKOBHCTOIO DACTEOPAIOT B 3 cM° pacTBOpa MMIPOOKHEH HATPHA
¢ Maccopoll KoHuenTpamueit 5 riowm’, (am?), pasbanasoT pogoi 1o 200 cx? 1 NPHEARIAIOT CEPHYID KHCAOTY

(1:1) a0 HedTpankHol Peakuii No VHHBEERCANEHOMY HHIHEATORY. PAacTBOpP NMepeHOCHT B MepHvVIO Koady
BMECTHMOCTLI | OuM?, DOTHBAKT 10 METKH BOZOI M NepeMemHBanT.

HonyckaeTed NPpUroTORISHHME CTAHIAPTHODD PECTBOPA H3 MBIUBAKOBHCTOKHCTOND HATPMA OpTO.
(1,256 T ML INEAKOBHCTOKHCIOND HATPHA OPTO pacTiopAnT B 200 ca? BOOL M JATee NOCTYIAINT, KoK YKATaHD
BLILE IPH IPHPOTORTEHHN PACTRODI M3 MEIUEAKORMCTOND AHTHIPH .

1 cu? crasaapTHoro pacTropa A cofepsnt 0,0001 r MEumLaEa.

Pacteop B: 10 cv® crannaprioro pacTsopa A NOMEIAOT B MEpHYID KONGy sMecTHMocTeio 100 ou?,
OSTHBEARYT A0 METKH BOSOH H Aepeselli MBAKT.

1 ex? cranmapriore pacteopa b comepsut 000001 r MBIUEAKA, TOTOBAT HEMOCPEACTREHHO NEpen
HCTIOLEI0EIHHE M.

(Hamenennas penasung, Haw, Ne 1, 2).
1.3, [poBenenie aHATIMIA

2.3.1. GI.'IPE,IE'..I'IE;I[HE MBIUBAKA MOCAE NPeqBapHTelLHOTO OTASICHNS OTTOHKOH B BHIZ TReXTOpHC-
TOD METLAKR

* Ha meppuropun Poccuiickoin @eaepamnn acitcraver DOCT P 51652 —2000.
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NOCT 24018.6—80 C. 3

Maccy Hapeckl crutasa: 1 r npu Maccopoll mode Mbiueaka ot 0,001 % o 0,005 % won 0.5 © npsa
macconoll Tone uMelinLArKa cakime 0,005 % go 0,000 % noselianT & cTakal (WIH KoaGy) BMecTHMOCTLIO
250300 cv?, mpmemoT 30 cm? cMecH cONHHOM M AIOTHONH KHCTOT, HAKPWBAKT cTakan {(anH xonby)
HACOBLIM CTEKIOM H PACTROPSIOT HABECKY CIL1aBa npd Harpesan . K pacteopy nobasaait 15 oy’ xoopaoit
KHCIOTE, BEIMAPHBAIOT PACTEOR 00 HAYANA BLIZENEHHA NAPOE XI0PHOH KHCAOTE W HATPEBAIOT B TEYeHHE
1520 syue g oEdenenna xposa (1) oo xposa (VI

Conu pacteopaior B 100—120 cv? pogul NpH HACPEBLHWH, MPHAMBAIOT 3 cM’ PACTROPA CEPHOKHCIDID
HENesa W NpeasapUHTeIbie OTIENEI0T MEIULBAK aMMHAKOM © THAPOOKHCLKY Xenesa, 1o0apldsd pacTBop
AMMMAKA 00 HAYANA DEINAIEHUA THOPOOKHCH #enesa W mabemok ero 10—135 cu?, Conepisoe cTakada
{WTH KOO0 HATPEeRART B TederHe 3—10 sMuy 118 Koaryiauuy ocanka. Ocanok oThiibTPORMEAIOT Ha
rANLETE cpenHed MIOTHOCTH (DEaad MeHTa), NPOMBIGAIGT 37 Pas ropadEs pacTROpoM asyMara (130,
Ocanok pacTeopaioT Ha guasrpe B 30—40 en® ropayeil cvecH conaroil 1 asorHol kuenor {10 1) nopumsys
no 10 ey, TNMpoMmepaoT GUIETP ropaei Bogofl 3—4 paia, GHALTP oTOPACcKHIBAIOT.

K dwsrpary npiwmsaot 10 ea?® cepuoit senots, 10 ov® drocdoproit kucnote (1:1) 1 BenapHpaT
A0 HAMATA BRUISTSHHA napob cepHol krenoThl, OO0MLIBAIOT CTEHKH CTAKAHA WIH KoA0b BoaoH W BHOBL
BEMTAPHBIT PACTEOP 10 HAYATA BhASICHRA Napos cepHol KHCNOTH, 03 lasnaoT, OCTOPpoR IO NPpHTHGLRT
5 cwm? pOOEL ¥ TIEPEHOCHT PACTROP B AMHCTHAIMUHOHNYIO Koaby, npubapnawT 15 cu? coaamoil KMCIoTh,
0,5 r GpoMHCTOrD KA, 005 © cepHOKHCIOND FHOPASHHA W MelleHHO, HATPenas PAacTROp, OTrOHAT
TPEXIOPHCTE MBIULAE NpA Temneparype He peime 120 "C. ductiwanar cobupaloT B cTakan (WK konby)
srecTimocThio 100 ea®, B KoTopeiil npeasapuTensio HamHemoT 10 ca? pogs. OTTOHKY NPOIOEAKT 10
Tex Mop. MOKA & NPHesMHEME He nepeizer I,."] NePBOHAYAILHOMD ODEEMA PACTEORD.

K mwctaaaaty npubaeamor 10 em® a3oTHoll KMCIOTH, BRNAPHBAKT PACTEOP NOCYXA M HATPEBAKT
cyuoil ocTatok B Tedeine 40—60 mun npr 120 °C — 130 °C. [Mocie oxiasneHid K colepaaMonMy CTAKAHA
Wi Koaosl npuGasnsanT 20 cv® xioproMonnbiaTHoro peaktsa, | o’ pacTeopa cepHOKHCAOrO MHIPAIAHA
win 1 em? pacTeopa ACKopGHHOBOH KHCIOTE, MepeMeliHBAIOT M HAMPEBAOT PACTHOP HA KHIAIel soasHoil
Game b Tedeune 1013 mun. PacTeop OIAKIAKT, NEPEHOCAT B MEPHYI Kondy BMECTHMOCThID 30 cmd,
JAONHBAKT 00 METKH XTOpHOMOARGIATHEM DeakTHBROM, NepeMellupaioT. OIHoBpEMe HHD © BRITIOTHEHHEM
ONpefeleHud MPOROOAT KOHTPOMLHEH OMLIT, B KOTOPLI NpelsapHTensHo aobannainT 3 cM? pacThopa
CEPHOKHCION Helesa.

ONTHYSCKYID TIOTHOCTE PACTROPOE HIMEPHIOT Ha cnekTpodorosderpe npi L, = 540 uM HIH Ha
POTOAEKTPOKONOPHMETRE C0 CEETORMMIBETPOM, HMEIOUIHM oRITACTE NMPONYCKAHKA B HHTERBATE ITHH BOIH
o1 G40 o TOD By B KIopeTe ¢ TOMWHAON cooa 20 My, B KauecTse pacTBOpa CPABHENHA WCIIOILIYVIOT BOIY.
Maccy MBILUBAKR HAXOEAT MO TPRAVHPOBOYHOMY MPaHEY © YHETOM NOMPABKH KOHTPOILHOM ONBITA.

2.3.2, Onpedengiie MEIULAKD NOCTE OpeIBapHTENEHOI0 OTISISHHA THIRUSTAMHIOM § BHIE cyikjnaa

Maccy HapeckH criasa | r npy Maccopoil gone Meaeaka ot 0,000 % po 0,003 % wm 0.5 © npu
sMacconnil Jone ML cEkime 0,005 % po 0,000 % nouMelanT B cTakad (MIH K0AGY] BMECTHMOCTLIO
230300 cu?, npuanpaor 30 cm® csecH comMHOil W a30THON KMCIOT, HAKDLIBAIOT CTAKAH WIM KOnGY
YACOBLIM CTEKTIOM H PACTROPAIOT HABSCKY CIUIAEL MPH HATPEBEHME,

K pactoopy nofapngior 15 cv? xiopHol KHCIOTLL, BRIMAPHGAINT PICTREOR 00 BEOSIEHHA NAPOR
VIOPHOH KHCIOTEE M HATPeRanT B TedeHHe 15330 mun a1a oxucaenua xposa (L) no xpoma (V1)

Conu pactsopaior B 100—120 ¢’ Bogsl NpH Harpesannd, NPHIKEAINT 3 cM° PacTROPA CEPHOKHCION
HEme3a W NpelBsapHTEIbNG OTIENAI0T MLINLAK aMMHIKOM © THAPOOKHCLKY Xenesa, Jo0anffss pacTeop
AMMHAKA 10 HAYANA BRIMAGEHHA OCATKA THAPOOKHCH #eae3a i mdumok ero 10—15 cu’. Pacteop ¢ ocagkom
HATPEEAIOT B TeMeHHe 5= 10 MM L1H KoaryIsinE ocaaka. Ocalor oTdritisTPORE BAKT Ha HILTR cpeane it
ILTOTHOCTH «Benas BenTas, NPOMEEAT 5—7 pas ropaurd pacTeopon asvsuaxs (1:500) ¥ pacTeopaior Ha
fpneTpe 30 cw® ropaueii cepuodl kMenoTel (1:4), nopumasi o 10—15 cu’, DIeTp NPOMEIBRIOT 3 —6 pas
ropadel BonoH W OTOPACKIBAIIT.

K fpawrpaTy npunueanT 10 cv® pacToopd BMHHHOH KHOIOTL ¢ MaccoBOi KoHLenTpammedd 50 rjom?,
(mxY), HarpepanT pacTeop B TedeHHe 10—15 sy npu 90 °C — 95 *C, ox1a#0amnT, NpUIHBanT pacTROop
adyiaka 0o pH =% no yHHEEPCANLHOMY MHIHKATORY H HATPEEIOT PACTEOD B Tederne 15— MHH npH
Tesmneparype 90 °C — 93 °C 0o noaHore pacThopeHHd oCanki. B pacTeopy MPHIHBAI0T CepHOE KACIOTE
(1:1) oo pH 2 mo vaxpepcaibHoMy HHIMKATORY W M30bToK 10 oM, J00MBAIOT PACTBOP BOMXON 0
npufnmanTeasno 180 ov’ W narpesaor 1o kunedus. OCcTopoxHo 100apmaioT | —2 r rHIpoKcHIaMHHa
THAPOXIOPMIA, KHMATAT PACTBOD 10 MOMHOGRD BOCCTAHOEISHHA ®emnesa (Mo peakiudH ¢ POoOaHHCTRIM
asuonren). Mpataresor 10 oy’ pacTeopa THOAUETAMHAA. | cM® pacTROpa ASOTHOKHCION MEIH, BLOep-
AHBAKDT PACTROPR © BRIMABILHM OoCadkoM cyispHoon 5 Tewende 10—15 mHu Ha Tennom MecTe IUIHTE,
npubasaawnT eme 10 cv? pacTROpa THOALETAMMEA, OCTARMAIOT CTOATE NMpH Temnepatype 83 °C — 90 °C
3040 MHH M OXAHETAKT.
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HYepea 4 4 ocaiok cVARPHIE OTHHILTPOBLIGAKT HA 163 HHALTPE CpelHeld MIoTHOCTH «5eIad JeHTds,
NpoMBEANT G—7 pai Boaoil, pacTeopanoT cvibgias B 30—40 cv? ropageii cuecH colaHOl M asoTHON
krcaor {1:1) nopumasu no 10 cu’®. [poMeBaoT ocTatok Ha duakTpe ropaueil ponoid 3—4 pasa, Guastp
oThpacenaor. FacTeop onapHeawTt 1o obwesma 3—35 cv?, podanrmaor 1 cu? wnopHoll KMcIoTE M BRina-
PHBAMIT [0 HAYATA BRACISHHA Napos XIopHOd kHcaoTsl. OO0MBIBIOT CTEHKH CTAKAHA BOOOH B cHOBa
BEIMAPHEAIOT 20 BRUIEASHMA OApOE X0pHOH KHcroTel. [Toche 31000 BRIMAPHBAHHME 00 Mapol XTopHoH
KHCIOTEH MOBTOPRAKT €10 pad.

HoGammmor 20 oM’ WI0pHOMOTRGIATHOTO peakTHiea, | ox’ PacTROP CEPHOKHCIOND THAPAIHHA MK
| cv? pacTeopa acKopGHHOBON KHCNOTE, NMepeMeliNBAOT M HAPenaMT Ha KunAwel pomamoll Gade
1015 sapn. PacToop oxiasiaiT, TEPeHocaT B MEPHYIO KOy BMeCTHMOCTEID 30 cu?, D0 HBADT 10 METKN
WIOPHOMOTHEIATH LM PEAKTHEOM, NepeseliinanT. OIHoBpeMeHO ¢ BENOTHEHHEW ONpeteileHHa IPono-
AAT KOHTPOILHEI ONBT, B KOTOPLI npeasapurensio nodantsor 3 cu’ pacTBopa CEpHOKMOIOND XKenes.

OOTHYECKYID TNOTHOCTE PACTEOPOR HIMEPAINT HA cnexkTpodoToMeTpe Opy A, = 540 oM 1IH Ha
GOTOMERTPOROAOPHMETPE CO CEETOMMILTROM, HMEKIHM 0DIACTE NPOMVCKAHMA B HHTEREANE LTHH BOTH
or 640 go TOU #uv b KoseTe ¢ TomuHHoH coog 20 sy, B KkagecTre pacTiopa cpaBHe Mg HeNonLIVET BOAY.
Maccy MBIIEAKD HAXOAT 00 MPAIYHPOBOMHOMY FPafHEyY © VUETOM NONPBEH KOHTROALHOTD ONLITA.

(Mamenennan penaxuma, Ham, Ne 1, 2).

233 [Nocrpoedde IPpaIyVHpOBOUHOTO Mpaduxa

B wecTh cTAKAHOE HIH Koab sMecTHMocTsIo 250— 300 car? noMemaioT no 0,5 r HHKSIeBOTO MOPOLMIKA.
B nate cTakaHos (WM koab) npwiMBaoT nochenomaTeasHo 1,07 2,0; 3.0 4.0: 5.0 cw’ cramnaptioro
pacTiopa b MBEEAKa.

IHecroll cTakay (MM kKonbad CTVENAT L8 ODpoBSIeHHT KOUTPONLHOIO onLiTa. Bo Bee cTakams (MM
KoL) DO0ARTAIT M0 3 ¢M7 pACTROPA CEPHOKMCIOND #eeda, no 30 cv? cMecH comaroil M a30THON KHeaoT
o 10 ey’ xtoproil KHcnoTe. PacTRopll BLEINAPHEAIOT 00 DOARTEHHA Napon XI0pHOH KHCI0TE B Dalee
MOCTYOAOT, Kak yEamauo o om, 2,31 n 232

H3 auadeHHil onTHYeCKON MIOTHOCTH AHATHIHPYEMBX PACTBOROE BEMHATIOT 3HAYSHHE ONTHYECKOH
OAOTHOCTH KOHTPOIBHOMD onETa. [lo pallieddss peadauHas onTHaeckol THoTHOCTH pacTEOpPOn W
COOTRETCTEYIOWIHM MM MACCAM MLILULAKE CTPOAT TPAIYHPOBOM BT rpadiik.

(Hamenennas peiakuna, Ham, Ne 2).

2.4, ObpafoTEs pesyILTATOR

24 1. MaccoBvio 10m0 MLIETEAKS (X)) B NPOUEHTAX BRMHCIAKNT 0o Qopsyne

/- 10

Rry

X = '
[Oe M — MAcCch MEIULAKA, HAHOeHHAA M0 NPATVHPOBOYHOMY FpaiHKy, 1)
A = MACCA HABECKH CTUMAS, T.
247 AGCOCIOTHEE PACKOAIEHHA PEayILTATOR MapNe LY OTpeIene Ml He TR HEL NPeiL AT
(NpH OoBRePUTENEHGH BepoaTHocTH ,95) 0onyeKaesMBY IHAYSHEN, YEAIaHHBIY B Tabn. 3.
(Havenennag penakuma, Hasm, MNe 2),

3. HEIJIAMEHHbIH ATOMHO-ABCOPELIHOHHBIA METO/,
ONPEIEJNEHHA MbIIIBAKA

3.1, CymmocTh METOIE

MeTon OCHOBAH Ha HIMEDSHHH BETHYHHEL MO0 A HATVYEHHA CEOBOIHEMM ATOMAMH MILILIEAKA
apE A = 1937 vs, cOpazvioIIMMACH MPH BESISHEH AHATHIMPVEMOTD PACTEOPA B rpaduToBYI0 KIOBETY,
Muuegag npeIsapHTEILEHO OTRSAMMT o7 COMYTCTEVIOWMY AMeMeHTOR CIUTABa OTTOHKOH B BHAE TPexXxio-
PHCTONS MBIINLAKD W3 CONAHOKHCAOND PACTROPA B NPHCYVTCTEHH BOCCTAHOBHTENSH CepHOKHCIAOND rHapa-
TMHEA W BPOMHCTOND KATHA WITH OCARIEHMEM B BHIE CyakiHIa THOAUETAMHAOM B | MOIL/OMY CEPHOKHCTOM
ACTRODE ¢ HOTIOBIOBAHHEM B KAYeCTEe KOUISKTORA CVILDHIA Memn.

1.2, Annapatypa, peaKTHBL W PACTEOPLI

ATOMHO-A0COPOHHOHHLH CNeETPMPOTOMETD ¢ HISKTPOTE PMMUSCEKHM ATOMHIATOPOM.

Jlamna Ans onpenelelis MEILSKA,

TepuoseTp.

Aprou ocobfiodl yieToTel no FOCT 10157 waM cueck aproda © 3 % pooopoaa.

Anmapar ans OTroHKR MBlubsaka mo FOCT 14204,

Kucnora conauas mo NOCT 3118 wan TOCT 14261 v pasdapnesnan 121,
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Koncnora asordan no [OCT 4461 wan [OCT 11E25 o pazbasrennan 101,

Kuenora cepuaa no DOCT 4204 wow NOCT 14262 v pasbanrnednan 1:4, 121,

Kucinora xnopHad, pacThop ¢ Macconoil koHuedTpauseit 537 rioam®, (r/ o).

Kuncnora oprodocdopnas oo FOCT 6332 w pasbannenyas 121,

Catech coustHoi B a30THOl KucaoT: K 150 cv? coaauoil kuenoTe npuaneanT 30 cm? a30THOH KRCIoTRL
H MepeMelllHEnoT, H pattaateddan 1:1. Csech KHCIOT MOTOBAT HENOCPSICTES HIHO TIEped HeMo bIoBaHHEeM.

Kucnora suusan no FOCT 5817, pactoop ¢ Macconoil xonuedrpanmei 30 rfcm?, (r/md)

AvMuar soaued no FOCT 3760 v pastanmenusi 1300,

MunpokcumasMyia ruapoxaopu no FOCT 5456

Aoamoriill pogandeteiii no DOCT 19522, pacToop ¢ MaccoBoil KonueuTpanmei 5 rfoem?, (r/iod).

Kamuit OpomucTeii no FOCT 4160,

Muopookuck Harpusa no FOCT 4328, pacteop © MaccoBoi KoHueHTpaunedl 5 riem®, (r/oum).

Keuonon.

THoaueTaMil, NePeKPHCTATARIOBAHHLIN B KCHWIONES, PACTROP ¢ MaccoBol KoHueHTpauHed 2 riem?,
{r/mm).

MepekpHcTALIM3ANNA THOAUEeTAMMAa: 30 r THoaueTaMuaa pactsopawor B 100 cm® kcwmona npu
TeMnepaType 83 °C — 95 "C ppy nepesewwsaniy. Bepxuuii cnoil pacTeOpa OCTOPOXHO CAMBANT B Cyxoil
CTAKAH BMecTHMOCThIo GO0-—800 cm?. B crakaw ¢ octarkom npubBamasior 100 em® kewnona M cHoma
PACTEORAKT NpH Temneparype 83 "C — 90 °C.

Bepxuuil cioil pacTsopa THOALETAMMIA CTHBAIOT B TOT ¥e CTAKAH BMECTHMOCTEI0 600—800 cm®, Sy
OTMEPALMI0 MORTORANT 45 pas. (JcTaTor OTopackBanT. [lomeHHBIN pacTBOpD OUIAEOAI0T B MPOTOYHOH
Bode. BLIMABIIAE KPHCTAI THOALETAMMAA OTIWILTROELIBAKT Ha BOpoHKY booxuepa ¢ apvys duanTpavm
CpeaHed MMoTHOCTH (Deaad nedTa). KpUcTauie NpoMbBIER0T 23 pasid KCHIOOO0M, BECVIIHBAKT HA
BORIVNE.

VHuBepansHan MHaREaTopias oyvsara, pH -1,

Huxeneswil nopowok no NOCT 9722,

Mems saprd MOFGK no §NOCT 8349,

Meon a30THOKHCIAA, PACTEOP C MaccoBoil kouuenTpaunei 1 rica’, (r/ma’):

| r MeTAIHYECKOH MeOH pacTROPHIOT NpH Harpesanun B 15—20 cn® asornodl kncaore (1:1).

PacTRop oXLCKIAI0T, NEPEHOCAT B MEPHYID KOAGY EMecTHMOCTRIO 100 oy’ , I0AHEAKT A0 METKH BOI0H
H AepeMelHBaKIT.

Aenen kaptomwnsaoe Mapki [1C no DOCT 13610

Aenero cepHokMcIoe, pACTROP ¢ Macconol KonuenTpamiedt | riew®, (rfoms):

| r kapSorwisHoro #edesa pacteopaioT & 30 cwm® cepuoll kmcaorm (1:4) npw warpesanmuu. 3aTem
NPHANBAINT CCTOPORHO No KAMIEM A30THYID KHCAOTY J0 NPpEKpalleud BCIeHHEAHHA pacThopd. PacTeop
KMITATAT, OXTARIAI0T, MEPeHoCHT B MEPHYID Konby smectHmocTsio 100 cy?, nonusamwT 0o mMeTkn sogoill u
e e e LM AT,

I cw® pacteopa comxepamt 0,01 r xenesa.

AHMHAPHT MEIILAKOBHCTRIT Mapky «paduamposadietits o DOCT 1973,

Harpuil MpibAkoBRcTORMCILHL opro (Na; A=, ).

CTanaapTHble PARCTBOPED ML,

Pactoop A: 0,132 r anrimopiia MEINEIKOBHCTOND PACTBOPAIT B 5 cM} pACTROPA THAPOOKHCH HATRHA
¢ MAaccoRol KonuenTpanmedt 5 rfom®, (mut), pazGannmor nonoil 1o 200 cu? ¥ npHbaRAHIOT CEPHYIG KHCIOTY
(1:1) 1o uelrpansioli peakuMy mo VHHBSPCATEHOMY HHIRKATOpY, PAcTsop NepedocAT B MEepHyI Kondy
BMECTHMOCTEIO | oMY, JONHBAKT 00 METKH BoZod M nepesewinsaioT. JonyckKasTcd NPpHTOTORISHHE
CTANAARTHOTD PACTEOPE HI MBITEAKOGHCTOKHCION HATPHA opTo. 0,256 T MBIIEAKOBHCTOKHCIOMD HATHHA
opTo pacTEOpAIoT B 200 ca’ BOOLL M Ja0ee MOCTYOAT, KAK VKAJAHO BRILLE NPH NPHIOTORIEHHAN PACTBOPS
H3 MBIITEA KOBHCTONS AHTHAPMHAA,

| cw® cranmaprHore pacTeopa A cogepsut 0,0001 r MBIk k.

Pactoop B: 10 cx? cramnaprioro pacteopa A noMeiaoT B Mepayvio Koohy aecTiwocThin 100 e’
JAOMHBAKST 00 METKH BOOGH H nepeMellHBaIoT,

| cw® cramnapreore pacteopa b cogepsnt 000001 r MelUBAKA, FOTOBST HENOCPEICTEEHHO Tepel
HCIOABIOBAHHEM.

PacTeop B: 10 cy? cTanmapTHoro pacTeopa b MOMeIaoT B MEPHYIO KoMDYy BMeCcTHMOCTLE 100 w3,
JAONHEAIOT 00 MeTKH BOAoH | NepeMellHEIoT, FoToRAT HENOCPEICTBEHHO Me el HeMOIbIOBAN k.

| cw® crapnaprioro pacTeopa B copepaat 0000001 © sdmsaa,

(Masvenennan penasmaa, Haa, Mo 1, 2).
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3.3, Ilpopenrende aRaania

J.3. 1. OnpereneHye MBIULAKD MOCHE NMPEIBAPHTENEHOTD OTASIEHHA OTTOHKOH B BHOS TREXNTODHT=
TOID MBILILAKA

Macey uaseckn crnnasa (Tafa. 2) NOMEILAKOT B cTAKAH (WM KoaAGy) BMecTHMOCTLI 250—300 cm?,
npunreaot 30 ey’ cMecH conAnoll ¥ A30THOM KHCIOT. HAKPLIBAIOT CTAKAH (WIH KOMGY) 4aCOBLIM CTEKIOM

TaGanua ¥ M PACTBOPAKT HABECKY CTUIABOB NMpH Harpesanud. K
pacTEOPY D08arTawT 153 cm? XnopHoil KHCIOTL, BRITA-
Mucconsas gean seimeeks, % Maccn nassckw, 1 PHBEAIOT PACTEOR A0 HAYANA BEIENEHHA Napos }L'lDDIIDH
Or 0,0001 no 0,0005 [0 KHMCOOTE W HATPERAoT B Tedente 1520 MuH 18 okmc-
Ca. 0,0005 = 0,001 0.5 aenma xposia (1) 1o xposa (W1).
= ":'J:"ﬂ'; » 0.002 0,25 Coan pacteopmior & 100— 120 cx? o npu wa-
+ 0,002« 0003 @1 IPERANNH, TPHIHEANT 3 cM® pacThOpE CepHOKMCIOnD
RMenexn | NPelpapHTeALHO OTISNANT MBILLAK A% MHa-
KOM © TWIPDOKHMCEKD Xenesa, NoDapIad pacTROp aMMHAKA 10 HaYAla BRNATeHE FTHAPOOKACH Xelela M
mabuiTok ero 10—13 en®. Conepsusos cTakana (WiH konfel) HarperaoT B Tedyenue 5—10 wum mna
KOoary ey ocaaka, Ocanok onfsibTpoBRIBAKRT HA GHILTE cpedded MIOTHOCTH «0eiasd JTeHTds, MPoMb-
BAMIT 37 pal ropauMs pacTeopoM asasuara (15000, Ocanok pacTsopmioT Ha uoiktpe & 30—2400 ewd
ropadeid cvecH coaanoii ¥oatotHol kuenot (121} nopumasy no 10 cv?. TpoMuiBasT GUIETR ropaye
BOOoH 3—4 paza, GHARTP OTOPACH EIHIT.

K dumnerpaty npramsanT 10 cw? ceproil kpcnoTti, 10 cv? doedoproi kmcaom (1:1) B penapusaoT
00 HAYATA BREOSTeHHA mapon cepHoil KHenoThl. OOMBBAKT CTEHKH CTaKaHa (HAM Konbel) Boaoil 1 BHOBE
BLIMAPHBAIOT PACTEOD M0 HAYA18 BREOCISHHA MAPOE CepHOl KHCIOTE, XA Ia0T. OCToposHO MPHIHBAI0T
5 ¥ pol, NEPeHocAT PACTBOPL B AHCTIWLUIAIHOHMYIO Koaby, npuiannanTt 15 e’ colsioil KHCIOTRL,
L5 r OpoMucToro kandd, (L3 r cepiokiciorny THAPAIHHG W MeIIeHe, Harpenas pacToop, OTToHA0T
TPEXXTOPHCTEIH MBIIUEAK NPH TeMieparype He suiire 1200 °C. JucTHanar coDHpaloT B cTakad {Hd Koady)
pMecTHMOCTLE 100 oyt B koTopsil npeasapHTe sio npusaoT 10 cx’® soas. OTTOHKY NPOICCTEAIONT 10
TEX MOpP, MOKa B NPHEMHHE He NepeiiieT /5 NeproHaYaibHore o0ReMa pacTROp.

K suctiaaaty apudarmmor 10 ca’ a3oTHOl KHCIOTE, BLMNApHEAIDT PACTEOP A0 RIAKHLX comel; K
CYXOMY OCTATKY NPIWIHBAIOT 3 cM”® a30THOH KHCIOTEL H BHOBL BLIMAPHABAINT 00 BnasHmx conell. Ocamtok
PRCTEOPAIOT B 5 can? asoriod kncnoTed (1310 NpH HarpeBaHAl, NPIIHBAKT 3 oM} BOOE, NepenHBalnT
PACTBOP B MEPHYIO KOAGY AMECTHMOCTEID 25 o’ , JOMHBAIOT 10 METKH BOADI M nepemewnnealor. OTéHpaloT
MUKPOMHIETKOH anHEBOTHYID YACTE NOIVUSHHOTD PACTEOPRA, PABHYID 30 MEIM?, BROIAT ero b rpafuTonyio
KIOBETY H PHECHPYVIOT BeIHYHHY DOMIGMMEHMA HETYHeHMA © MOMOIILD PErHCTPHpYIOHEerD yeTpoicTea. dna
HIMepeHHd OTDHPAIOT HE MeHee TPEX AAHKROTHEX 4acTell pacTropa.

OaHOBPEMEHHD C BEIIOTHEHHEM ONPSIEIeHHd NPOROAEST KOHTPOIEHLIE ONLIT, B KOTOPLET Npenpa-
PHTENLHO I0BaRTAeT 3 cv? pacToopa CepHOKHCIOTD HeTeda.

Macey MBIIEAKA B HCNLITYEMOM PACTRODE HAXOIAT 00 IPAIVHPOROUHOMY rpadMky ¢ yYeToM
OOMPAEKH KOHTROABHOTD ONBIT,

{Hamenennaa pegakuna, Has, Ne 1)

332 OnpesenedHe MBIULAKS [OCTE MPSABAPATENLHOIS OTASNCHHS THOMLIETAMMIOM B BHIS CYThL-
duaa

Maccy HABECKH CIUIABA B FBEACHMOCTH OT MacCOoBOH T00H MBIULAKS ONPEIensinT no Taba, 2,
NOMELANT B cTakan (WM koaly) smecTHMocTeio 250—300 cx®, npuansaor 30 cm® cvecH conanoil u
AFOTHON KHCHOT, HAKPHIBRRDT CTAKAH HAM KON0Y YacoBbBM CTERAOM W PDACTEOPSIRT HABECKY CIUIARR MPH
Harpepan i, K pacteopy goGannmoT 15 cw® Xnopioil KHCIOTH, BLMEpHEAInT PACTROP 00 BLIDETEHHA Tapos
HIOPHON KHCIOTH W HArPEEaloT B Teuerde 1520 vun 1nd okrcaenna xposa (L) 10 xposa (V1)

Cony pacteopanT B 100—120 cy? Bome npy Harpepasiy, IPITHBAT 3 oMt pacTBOpd CepHOKMCIonD
Aemesn H MPpeIBAPHTERLHO OTIEHAKT MBIULAE aMMHAKOM C FHIPOOKHCLIO Keneda, Qo0anintad pacThop
AMMHAKA 10 HAYANA BRINATEHHA OCAIKA THIPOOKHCH ®eled 1 HibuTok ero 10— 15 ea’. PacTeop ¢ ocankom
HArPEEAKDT B Tederie S— 1 MEH 078 KoaryaauEd ocanka. Ocagok onhHIsTPOBMEAIOT HA (DHALTP cpeaHeil
MICTHOCTH s0elasd IeHTas, NPoMBMBAINT 3—7 pad ropaddds pacToopos amsuara { 1300) 1 pacTeopaoT Ha
dhuneTpe 50 e’ ropaueit ceproil kucaora (1:4) nopumamu no 10—15 cx’. MUALTp NpoMEBaOT 5—6 pai
ropateld Boaoid 1 OTOPACKIBAINT.

* Tadm, 1. (Hesoowena, Him Ne 1),
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K pmnerpary npompaiot [0 cu? pacTeopa BMHUOR KHCHOTEL, HACPERAIOT PACTBOR B TEYSHHE
10=15 s mp# 90 "C — 93 "C, oanasnaoT, MPHIHBLOT PAcTRop aMMuaka 1o pH B—=9 no vHunepeaib-
HOMY MHIMEATOPY H HATPERAIOT PAcTROp B Tedeuue 1520 auu npd tesneparype 90 °C — 95 °C 1o
MOTHOMD pAacTROpeHiA ocanka. K pactoopy npunmemoT ceprod kuenore (1:1) a0 pH 2 no yause peaisiaosy
uHaMKatopy W uiomTox 10 cwm®, nonmemor pacTeop Bogodl oo 180 cw® W HarpemalT 00 KHMEHMA.
OcroposHo 0odapignT |—2 r rMOpoKCHIAMHEHA MTHAPOXIOPHIA H KHIOATAT PACTROD A0 NOJIHOD BOCCTa=
HOBISHMA Heneia (no PEakuHy ¢ POTAHHCTRIM amyormen ). [Tpudarmmor 10 cu? pacTpopa THOALIETAMIA,
| cwm? pacTBOPA A30THOKHCION MEOH, BEOEPKHBAINT PACTEOD © BRIMABLIMM OCAOKOM CYILIMLIOR B TEMSHHE
10-=15 MHH HA TEMUIOM MECTE UTHTE, npudantanT eme 10 cu? pacTeopa THOALETAMMIA, OCTARMAIOT CTOATL
A0—40 s npy Tesmepatype 53 °C — 90 °C 1 oxIa¥nanT.

Yepes 4 9 ocagok cVILPHIOE OTHHILTPOBEIBEAIOT Ha A QIILTRa Cpeqneil MIoTHOCTH «0eaan TenTas,
npoMuEaOT 6—7 pas sogoil, pacTeopsoT cyibdmas B 3040 oy’ ropsueil caecH coasHoii M aloTHOI
kucnor {1;1), nopuussu no 10 cx’®. [poMeBaoT ocTaTok Ha HALTPe ropadedl sogodt 3 —4 pasa, duktp
oTopacknamT. PacToop BLINAPHBAIOT 00 BIAKHLIX codeil; K CyXoMY OCTATKY NpWIHBaoT 5 cw® aloTHoil
KHCTOTE B BHOBL BRUTARHBAIOT A0 BISKHLIY conedl.

Ocanok pacTeopaior B 3 oy? asornodl kucaoTer (1:1) npy Harpesadid, TPHIHBAIOT 3 cM® Boawl,
MEPeIHEIOT PACTREOD B MEPHYIO KON6Y BMECTHMOCTRIO 23 cum’ BOME, NEepeINBaloT PACTROPD B MepHyID Koahy
EMECTHMOCTEIO 23 oM?, N0AHGAIDT 00 MeTKH BOAOHE W nepeMelinpainT. OToHpaT MHEPOTIMNeTE
ATHEROTHYI0 UACThH PACTBOPE, panHyie 30 Mianm®, ssogdar & rpadmTonyo KIOBeTy H (BHKCHPYIOT BEIHYHHY
MOTIOUEHHEAS ATV HeHHA © MOMOILEID PETHCTPHPYIDWEre veTpoicTea, e waMepe i othHPaiT He MEHee
TPEX AMHKBOTHEX 4acTell pacThopa.

OnHoOBPEMEHHG ¢ BRIMNGSHEHHEM ONpeleteH A NMPpoBoIAT KOHTPOILHET ONLT, B KOTOPEI npeasa-
PUTEIEHO DOGARIAIOT 3 cM® pacTBOpPa CEPHOKHCIOND Kelesa.

Maccy MBINLAKA ¢ YY4ETOM MOMPAGKH KOHTPOABHOMD OTILITA HANOIAT MO FPAIyHpoBoMHoMY Ipadugy.

(Haveneunas penasoan, Maw, Mo 1, 2).

3.3.3. NMogrotopka npubopa K HaMepenmm

Broouenne npubopa, HacTpoiiky cnekTpodhoToMe TR Ha Pe30HaAHCHO: HTvueH e npu A = 1937 M,
PEryIHPOBEEY GUIOKA YNPaIeHHs] GU0KA aTOMHIAUHH NPOEOIAT COMMACHO HHCTPYELWK, NpHiaraesold K
npubopy.

VenosHa onpeneieHHd MeIILAKA:

AVATHTHMECKR] THHAS — 1937 1w,

CrnekTpaibias IWpHHa e — 0,7 1.

Bpems sucviumeanng opo 145 °C — 15 ¢,

Bpema pasnoxenHa npu 900 "C — 12 ¢,

Bpewsis atomuzanmd npu 2250 °C — 5 ¢,

Onpegene e NPpOBOEAT B MHHHMATLHOM NOTOKE FA3a HA CTAIHH ATOMMAIALIHNA,

334, [MocTpoenne rpafyHpoBOUHOrD rpadiaka

B wecTe cTakanon Wwin k00 pMecTHMocTh: 250—300 cam’® nomeianT no 0.5 r HKenenoro nopor.
B nark cTakadoR (MM Kond) npHadBawT nocaetonartensio LO; 2.0; 3.0p 4.0; 50 cu® cradaaprHoro
pacteopa B spiisAaka. lecToll cTakad (MM Koaha) CIVEHT U8 NPORSIeHHA KOHTROILHOMD onkiTa. Bo
BCe cTakamel (HaH Konhs ) pofanagot no 3 ou? pacTeopa cepuokHenone xeaesa, no 30 cu® ouvecn coaamoli
M asoTHed KuenoT M no 13 oa? woroprodl KkueaoTel. PAcToophl BLHMAPHERIOT 10 DOSEI8HHY Mapon xiopuoli
KHCIOTE W JaNee NMOCTYVOAKT, Kak vEazado & mn. 331 # 332 M3 asauenns onTHYeckol IIoTHOCTH
AHATHIHPYEMEY PACTEOPOR BLYHTAIOT IHAYSHHE OOTHYECKOH MIOTHOCTH KOHTPOIBHOND OMNLITA.

Mo HaflaeHHBIM IHAYCHHAM ONTHYSCKOH MEOTHOCTH PECTEOPOE H COOTRETCTREVIOUIHAM HM SHAYSHHAM
KOHUSHTPAUHA MBIUEAKS CTROAT MPAOyHposodaHesli rpades.

3.3.3, 334, (Mavenennaa penakuma, Him, Ne 2).

3.4, OdpaboTHa peIyILTATOE

341, Maccony oomn Menunsaga (X)) B npoueHTay BEYHCIHnT 1o dropayiae

X, == 100,

iy

TOE # — MACCA MBILBEEKS, HARTEHHAA M0 FPAIYHPOROUHOMY TpadHKyY, I
Mty — MACCA HABECKH Cniasa, T.
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342 ADCOTIOTHEE PACKOHUIEHMA PeIyILTATOR MAPLLIETLHEY OTPeIene HHl He J0VEEHEL NPeRL AT
(P OOBEPHTENEHON BepoAaTHOCTH (193] 1onyCKaeMeX IHAMSHME, YEAIaHHEY B Tabn. 3.

Tabnpwua 3
Maccosin qovs mumeaxa, % AbcoamTito: A0nVEKIEMOE packoxlenine, 7
O 0,0001 a0 0,0002 s, 0,01
Co, 00002 = 00005 = 0, (W2
w (UOKES w0000 i (0,05
e 0001 = 0,002 ® 0,001
e 0U002 = (005 @ RIS

{ Hasieneunasa penakoma, Hasm, Ne 2).
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HHPOPMALIHOHHBIE JAHHBIE
. PAAPABOTAH M BHECEH Mumncrepcreom metanavpran CCCP

. ¥TREPAIEH H BEEIEH B JNEACTBHE Iocranosienmem lNocyaapereennore Komutera COCP no
cramnaprasd oT 2E.02.80 N2 958

. BBEJEH BIIEPBLIE

. CCBLTOYHBIE HOPMATHEHO-TEXHHYECKHE NOKYMEHTHI

DGospauvenue HT. FoosHauenwe HT.
. I Homep nyAakTa, noanynkra . I Hosmep nyhxTa, naanynkTa
HIL RAFTOPELE TAHA COMIKS Hil KOTOPEI 2980 CORLIKS
[OCT 859—78 22 32 IOCT 655280 22 312
[OCT 197377 22 332 rocT 9722-79 22 312
MOCT 3118—=37 22 312 rocT 1s7—=74 32
MocT A760—79% 22 32 McT 11125—84 22 332
MOCT 3765—74 2.2 rocT 13610—7%9 22 312
MOCT 4160—74 2.2, 32 IMocT 14204 —a9 22,32
MOCT 4204—-77 22 312 IocT 1426177 22 32
MocCT 432877 22 332 McT 14262—78 22 32
MOCT 4461—77 22 332 MOCT 18500—87 22
MOCT 5456—79 2.2, 32 rocT 1952274 2.2, 3.2
[OCT 3817-=77 22 312 MocCT 240180590 1
MOCT 5841—74 22 rMocT 24147—80 23
MocCT 5962—67 22

. Drpansaense cpoka JeHcTeAg cHATO 0o npoTokeay Mo 7—05 MemxrocyiaperseEHore coBeTa 00 CTaniap-
THIAUHH, METPOIOrHA | ceprahuEaman { Y C 11-—-95)

. H3TAHHME (asryer 2004 r.) ¢ Hasenennaan Ne 1, 2, vreepaennbivi B aekaope 1985 r., nexadpe 1990 r.
(UYC 4—8b6, 3—91)
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