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M E XKT OCYITIAPCTIBEHHGB A CTAHIATPT
BPOH3bI BE3OJOBAHHDBIE
I'oCT
Metoanl onpeneneHnsa ATIOMUAHUS 15027.2—177

Non-tin bronze.
Method for the determination of aluminium

OKCTY 1709

NlaTa BBenenus 01.01.79

HacTosgammim ctagnapT ycTaHaBIMBACT TUTPUMCTPHUUCCKUC METOALI OIIPeAc/ICHUS AJTIOMUHUS C BU3Y-
aJIbHOM WJIM aMIepoOMEeTPHUYSCKON MHAMKAIIMCH KOHCYHOU TOYKHM TUTPOBAHUS, C OTACICHUCM AJIOMHUHUS
OT MCIIAIOIIMX SJCMCHTOB Ha PTYTHOM KATOJC MU C OTACJICHHUCM AJIOMHUHHUS OT MCIU SJICKTPOJIH30M C
TUIATUHOBBLIMHU 3JICKTpoAaMHU (IIpu MaccoBoli nonae amoMuHus ot 3,0% no 13%), doToMeTpUuecKU METO
oInpeAcacHUs aIOMUHUS (IpU MaccoBoll none amoMuHus oT 0,005% no 0,25%), rpaBUMETpHUYCCKHUIT Me-
TOJI OIIPCSACICHUS AJIIOMUHUS (IIPH MaccoBOH AoJe amoMuHus oT 3% no 13%) u aToMHO-a0CcopOLIMOHHBIM
MeTO[ ompeaeacHUs aTlioMUHUS (IIpu MaccoBoi pose amtoMuHHUA oT 0,01 mo 0,25% u ot 3% no 13%) B
opoH3ax 0e300BIHHBIX 110 ['OCT 18175, TOCT 614 u TOCT 493.

(U3menennasa pegakuusa, Usm. Ne 2).
1. OBIIIUE TPEBOBAHMUSI

1.1. Obmme TpedboBaHUSI K MetodaM aHanm3a — o [TOCT 25086 ¢ momomHenueM 1o pasn. |
['OCT 15027.1.

(U3menennasa pegakuusa, Usm. Ne 2).

2. TATPUMETPUYECKUAN METO/I, OTIPEJEJEHUSA AJTIOMUHUSA
C BU3YAJIbHOM MHAUKALIMEA KOHEYHOM TOYKUA TUTPOBAHUS

2.1. CymnocTp MeTOA

MeTon OCHOBAH Ha BBCACHUWU B pacTBOP IIPOOLI U30BLITKA pacTBOpa TpUIoHA b, oOpa3yroliero KoM-
IICKCHI CO BCEMH KOMIIOHEHTAMH CILIaBa, TUTPOBAHWH M30BITKA B IPUCYTCTBUM MHAWKaTOpa 1-(2-TMpH-
NWaa30)-2-HadTona, pasnoXeHNHN KOMIUICKCOHATa alIOMUHUS JoOaBIcHHEM PTOpHIA aMMOHMS WM Ha-
TPUSI U TUTPOBAHUU TPUWJIOHA b, BBIACIMBLICTOCH B KOJMYCCTBE, PKBUBAJICHTHOM COICPKAHUKD AJTIOMU-
HUSI.

2.2. AmmapaTtypa, peaKkTUBbl 1 PACTBOPbI

Kucaora azotHasg o I OCT 4461, pazoasneHHada 1:1.

Kucrnora congnasg o 1 OCT 3118, pazbasiaeHHadqa 1:1.

Avmuak o 'OCT 3760, pazoasnenHsbiil 1:1.

Kucaora ykcycHag o I'OCT 61.

AMmonnii ykeycHokuenslii o ['OCT 3117, pactsop 200 r/om°.

Coab npuHaTpueBast sTuwiaeHauaMuH-N, N, N', N'-teTpaykcycHOU KHUCAOTH 2 — BoaHas (TpWjIoH b)
o I'OCT 10652.

1-(2-TITupuonnazo)-2 wadron (I[TIAH), cnuprosoii pactsop 1 r/mm°.

Croupt >TUI0BbIM peKTU(gpHuKoBaHHbIN 110 | OCT 18300.

Hatpuit ¢ropuctenii mo I'OCT 4463.

Ammonnii ¢propucteiii o 'OCT 4518, pactsop 100 r/om°.

HN3nanue opunuaisHoe Ilepeneyarka BoCHupenmeHa
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Mouesuna o 'OCT 6691, pactsop 100 r/mm°.
Menpr mo 1'OCT 839, mapku MO u MOO.

Craumaptablil pactBop Meau, 0,05 MOJIL/IM?; TOTOBAT CIIEAVIONM oopasoM: 3,177 T Meau pacTBOPSI -
10T B 30 cM? a3oTHOU KuciaoThl, pazbasieHHoM 1:1. [Tocie pacTBOpeHU KUTIATAT PACTBOP OO VIAJICHU
OKMCJIOB a30Ta, OXJIaXJAal0T, HEUTPATIUIVIOT aMMHUAKOM A0 MOSBJICHHUS HEeHCcUYe3alollero ocaaka, KOTOpPbIU
PACTBOPSIOT JOOABICHUEM YKCYCHOM KHUCJIOTHI, U pa30asigior o 1 aM>.

AmomuHnN Mapki A999 o I'OCT 11069.

CTaHOApTHLIN PACTBOP ATIOMUHNY, TOTOBAT pacTBOpeHUeM 1 T amoMuHuA B 10 cM> COISTHON KHUCIIO-
Thl, pa3baBieHHON 1:1, mepeHOCAT B MEPHVYIO KOAOY BMECTUMOCTLIO 1 IM® W 10 METKH JOJUBAIOT BOLOMN.

1 cm?® pactBopa comepxut 0,001 T amoOMUHNS.

Onpedesnenue mumpa pacmeopa meou

OT1ouparor 20 cM? CTAHIZAPTHOTO PACTBOPA ATIOMUHUS B KOHUYECKYIO KOJI0Y BMeCTUMOCTBIO 500 cM?,
pa30aBiagioT Bogoil 1o 50—60 cM?, HEeUTPaMU3yIOT aMMHAKOM OO OOpa30BaHMWY HEUCYE3AIOLIETO OCAIKA,
KOTOPBIU PaACTBOPSAIOT 1OOABICHUEM COJISTHOM KHMCIOTBI U CBEPX 3TOTO MPUINBAIOT €1le JBC KaIllJIl B U30bI-
Tok. Jobasmssior 20 cm® pactBopa TpunoHa b, 100—250 cM?® ropsidueld BOABI W HATPEBAIOT OO KUTICHMUS.
B ropguuii pactBop mpunusaior 10 cm’ pactsBopa ykcycHokuciaoro ammoHud, 0,5 cM® pactBopa [1AH u
TUTPYIOT TOPIYUN PaAcTBOP CTAHAAPTHBLIM PACTBOPOM MEAU OO IIepeXolda 3CJICHOM OKpAaCKH pacTBOpa B
CHUHIOIO, 3aTeM J00aBasaioT 1 r dbTopraa HaTpUs (I aMMOHMS ), KHUITITAT 5 MUH M CHOBA TUTPYIOT PACTBO-
pOM MeOM OO0 Hepexola 3eJICHOM OKpPacKH pacTBOpa B CHHIOIO.

Tutp pactsopa (7)), BhIpaskeHHBIM B rpaMMax aJTIOMHHUS Ha 1 ¢M° pacTBOpa, BEIYUCISAIOT 1O (Pop-

MYJIC

_ m
T = 7
rae m — Macca aTlOMHHHS, COOTBETCTBYIOIIAS AJIMKBOTHOM YacTH, OTOOpPaHHOU IJI1 TUTPOBAHWUS, T;
V' — o0beM pacTBOpa MeIU, U3PACXONOBAHHBLIW HA BTOPOE TUTPOBAHUE, CM>.

2.3. IIpoBenenue ananusa

Hasecky craBa maccoii 0,5 r (mpu MaccoBoli gose antoMuHuSI 10 5%) u 0,25 r (mpu MaccoBol oJie
ATIOMAHNS CBBILIE 5%) pacTBOPSAIOT TIPM HATPEBAHUM B KOHMYECKON KOJIOe BMecTHMOCTBIO 500 cM” B
20 cM® a30THOI KUCIOTBI, 100aBaaoT 50—60 cM® BOABI U KUTIATAT I YOAJIEHUSI OKHCJIOB 430Ta, 3aTEM
OXJIAKIAIOT, 100aBagI0T 10 cM? pacTBOpa MOYEBUHBI M HEUTPAJINZYIOT PACTBOP AMMHUAKOM O OOpa30BaAHUS
HeHMcYe3alollero ocajka, KOTOPhIM 3aTeéM PacTBOPSIOT JOOABICHUEM COJISIHOM KHWCJIOTBI, U CBEpX STOIO
IIPUWINBAIOT JBC KAILUIU COJSIHOM KHUCJIOTBHI B M30BITOK W Aajice aHAJIM3 BEAyT, KaK YKAa3aHO B II. 2.2 IIpU
OIIpCIAC/ICHUN TUTPA pacTBOpa MEOU.

2.4. O0padoTKa pe3yabTaToB

2.4.1. MaccoBy1o 1010 anroMuHHUS (X ) B IIPOLSHTAX BBIYHUCIISIOT IO (hopMyIie

V-7 -100
m

X_

3

rne V' — obneM pacTBOpa MeOH, U3PACXOIOBAHHLBIN HA BTOPOE TUTPOBAHUE, CM>;
T — TuTp pacTBOpa MEeAU, BLIPAKEHHBINA B TpaMMax aTIOMUHHUY Ha 1 cM’ pacTBopa;
/M — Macca HaBeCKHW cIIjIaBa, T.
2.4.2. AOCOIIOTHBIC PACXOXKICHUS PE3YAbTATOB NAPAJUICABbHBIX OIIpeAcACHUN (d — IIoKa3aTeIb CXOOH-
MOCTH ) HE JOJZKHBI IPESBBIIIATh JOYCKACMbBIX 3HAYCHWH, IIPUBSACHHBIX B Ta0i. 1.

Taoaxwumwira I¥

MaccoBag 104 d, % D, %
ATIOMUHUA, %

MaccoBag 104 d, % D, %
ATIOMUHULA, %

Or 0,005 10 0,01 0,002 0,005 Or 3.0 1035,0 0,07 0,2
G 0,01 » 0,03 0,003 0,007 Ca 50 »7.0 0,10 0,2
s 0,03 » 0,05 0,005 0,012 > 7.0 » 9.0 0,12 0.3
s 005 » 0,10 0,008 0,02 > 9,0 »11,0 0,15 0.4
s 0,10 » 0,15 0,010 0,02 > 11,0 »13.0 0,20 0.5
s 0,15 » 0,25 0,015 0,04

(U3menennas pegakuusa, Usm. Ne 2).

* Taom. 2. (Mckmouena, Mam. Ne 1).
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2.4.3. ABCOJIIOTHBIC PacXOKACHUS Pe3yIbTaTOB aHAJIN3a, MOJYYSHHBIX B ABYX Pa3/IMYHBIX JIA0OpaTo-
PUIX, WIN ABYX PE3yJIbTATOB aHAJIU3a, HMOJYYCHHBIX B OMHOU JIabopaTOpUH, HO IIPU Pa3IMYHBIX YCIOBUSIX
() — moxazaTesib BOCIIPOU3BOAMMOCTH ), HE JOJDKHBI IPEBLINIAThE 3HAYCHUI, IPUBCACHHBIX B Tao. 1.

2.4.4. Koumpoae mounocmu pe3yavsmamos anaius3d

KOHTpOJIb TOYHOCTH pe3yJIbTATOB aHAJIM3a MPOBOIAAIT IO | ocynapCcTBEHHBIM CTaHAAPTHLIM OOpaslaM
OC30JIOBSIHHBIX OpPOH3, AaTTECTOBAHHBIM B YCTAHOBJICHHOM HNOPSJAKE, WJIH COIIOCTABJICHHUCM PE3yIAbTaTOB
aHAJIN3a, MOJIYYCHHDBIX TUTPUMETPUIYCCKUM U TPABUMETPUUYCCKUM MK ATOMHO-A0COPOLIMOHHBIM METOIA-
MU B cooTBeTcTBUH ¢ [ OCT 25086.

2.4.3, 2.4.4. (Beegenn! aonoaaurenabHo, U3m. Ne 2).

3. TATPUMETPUYECKUI METO/I OTNIPEJIEJIEHUS AJTIOMUHHAS
C AMITEPOMETPUYECKOW WHINKAIIMENA KOHEYHOW TOYKH TUTPOBAHUSA

3.1. Cymnocts MeToaa

MeTon OCHOBAH Ha BBEACHHWU B pacTBOP IIPOOLI U30BLITKA pacTBopa TpUiIoHa b, oOpasyroliero KoM-
IUICKC CO BCEMHU KOMIIOHCHTAMM CIUIaBa, TUTPOBAHUHU M30BITKA PACTBOPOM A30THOKUCIION MEOH, Pas3iio-
KECHUHM KOMIUICKCOHATa aJIOMUHMY H00aBICHUEM PTOpUAA AMMOHUSI WJIW HATPHUS U TUTPOBAHUU TPU-
JJoHa b, BbIACIMBIICTOCS B KOJIWUYECTBE, PKBUBAJICHTHOM COJACPKaHUIO AJTIOMUHMUSIL.

3.2. Anmapartypa, peaKTHBbI U PACTBOPbLI

pH-MeTp co Bcemu npuHamaiexkHocTsaMu tura JI1I1Y-01 nnu pH-340.

[Torenumomerp tima JIIIM-60 ¢ neHoil aejeHUs IKaiabl 5 MB.

MmukpoamnepmeTp THIa M-95 (mkana Ha 25 MKA).

AKKYMVIIITOP HampsckeHUeM 2 B Wiu cyxadg datapest TOro Ke HallPsIKCHUS.

[lepeMeHHOE COIIPOTUBIACHUE MOITHOCTBHIO 1 MOM.

JIBa TIATMHOBBIX SACKTPOJa, U3TOTOBJICHHBIX M3 MPOBOJOKM AuaMeTpoM 0.8—1 MM, BIagHHOMN B
CTCKIISIHHYVYIO TPYOKY. Iy1nHa pabouen yacTtu aexkTpoaa 30—35 MM.

MarauTHasa Mellaaka.

BropeTka BMECTUMOCTBIO 25 ¢M? ¢ TOHKOOTTIHYTHIM HOCUKOM.

MukpoOIopeTKa BMECTUMOCTBLIO 1 CM° ¢ OTTIHYTBIM HOCHUKOM.

Kucaora azorHas o 'OCT 4461 n pazbapieHHad 1:1.

Kucnora comstHag o 1OCT 3118 un paszobasinenHada 1:1 u 1:5.

CMech 411 paCTBOPEHMUS; TOTOBIT CMEIIIUBAHUEM TPeX OObEeMOB KOHIICHTPUPOBAHHOM COJISTHOM KUC-
JIOTbI C OJHUM OOBEMOM KOHICHTPUPOBAHHOMW a30THOU KHUCJIOTHI.

Kucnora congHadg o 1 OCT 4204.

Coab guHaTpuesad stuiecHIuaMuH-N, N, N', N'-TeTpaykcycHOM KHUCJIOTHI 2-BogHas (TpHWIOH b) 1o
[OCT 10652, 0,2 Moab/IM’ TOTOBAIT CAeAyIOLINM obpaszoM: 74,4 tpunoHa b pactsopsaior B 1 1M° BOmEL.

YporponuH (rekcaMeTHJICHTCTPAMHH).

Menp mapkt MO o TOCT 859.

CTaHOapTHBLIM PAcTBOP MEAU; TOTOBAT pacTtBopeHueM 3,177 T meau B 20 ¢M® a30THOI KWUCIOTHI,
pazdaBiacHHOU 1:1, M paszdaBiIeHUEM MTOJIYYSHHOTO pacTBOpA A0
4 1 1M° BOHOM B MEpHOI KoOJI0e.
J Harpuii ¢propucteiii o T'OCT 4463, pactsop 25 r/om°.
m [Iepexucey Bogopoaa o [ OCT 10929.
| | CmMech 719 OOHOBJICHHS MOBEPXHOCTHU 3JICKTPOaa; TOTO-
g 3 BAT HOOABJICHUEM B COJSHVYIO KHUCIOTY, pa3daBiacHHVIO 1:5,
- b / HECKOJIbKO Karleldb IMepeKUCH BOJOpOIA.
AmomMuanr Mapku A999 mo I'OCT 11069.
0 CTaHoapTHBIN pacTBOP ATIOMHUHUY;, TOTOBIT PACTBOPCHU-
= 3 eM 1 r amoMuHug B 20 cM> CONSIHONM KUCAOTEI, Pa30aBIeHHON
1: 1. Ilocne pactBOpeHU pacTBOP NEPEBOAAT B MCPHYIO KOJIOY
BMECTUMOCTBIO 1 IM? M JOJIUBAIOT IO METKH BOIOMN.
1 cM? pacTBOpa comepKUT 1 MT aTIOMHUHUAA.
Mapranen cepnoxkucabii (11) mo I'OCT 435, conepxka-
il 1 Mr/cM® MapraHua; roTOBST CIEAVIOLINM oopa3oM: 2,75 T
COJIU PACTBOPYIOT B 1 AM° BOIEI.
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YcTaHoBKA A1 TUTPUMETPUUYCCKOIO OIIPEACICHUS AJIOMUHUYA C aMIlepaMeTpUUYCCKOU MHAUKAIIUECH
KOHIIAa TATPOBAHUS (CM. YepTEXK).

YCTaHOBKA COCTONUT U3 CAEAYIOLINX SJIEMEHTOB: CTAKaH [ BMeCTUMOCTBIO 250—300 cM> aJ1s1 aHATU3 K -
PYEeMOIO pacTBOPA; ABYX INIATUHOBBLIX MHAMKATOPHBIX 3JICKTPOAOB 2 AauHON 17—20 MM; MAarHUTHOU Me-
1IaJIKKA 3 OJIS1 IIepeMeIIMBAHUS pacTBOpPA B IIpolecce TUTPOBAHUS, UICTOYHHUKA 3aJaHHOTO TOKA aKKyMYVJIISI-
TOpa WM CYXOM OaTtape! &, IePEeMCHHOIO COIPOTUBACHUS 6 MOIMHOCTBHIO 1 MOM 151 yCTAaHOBICHUS IO -
pusyrolero Toka 2—10 MKA; MUKpoaMIepMeTpa 7, MOCJIASA0BATC/IBHO BKIIOUYEHHOIO B ILICIb; IMMOTCHIIHUO-
METpa J, BKIIIOUYCHHOTO ITapaJUICJIbHO B LICIb, JJIS U3MEPCHUS HAIIPSLKCHUS Ha AJICKTPOoAaX; OIOpeTKHU 4.

lleHa aesneHMs IKaAbl HOTCHIIMOMETpPA JOJIKHA OBITh HE MeHee D MB, 4To Ipu ckauke MOTeHIIUAJIA B
TOYKE AKBUBAJICHTHOCTH O0CCIICUNBACT OTKJIOHCHUE CTPEIIKH IO 1KAJIC IIpUOopa HEe MecHee yeM Ha 20—25
NICJICHUH.

Takoll ckayoK (pUKCHUpPYETCsI ¢ BbICOKOU TOYHOCTBHIO. THUTpaHT (pacTBOp a30THOKMCIION MelH) IO-
CTYMNAeT B CTAKAH U3 OIOPEeTKN BMECTUMOCTBLIO 25 CM>, a B HEIMOCPEACTBEHHON OJIM30CTU K TOYKE SKBHUBA-
JJIGHTHOCTU TUTPAHT HOAAIOT IO KAIUJISIM U3 MHUKPOOIOPETKMU.

3HaueHue pH tutpyemoro pactBopa yctanasimusaroT 1o pH-merpy. Ycranosienue pH nmo xuciaoTHO-
OCHOBHOMY UHAUKATOPY WIN UHANKATOPHOU OyMare He obecIieurBacT HCOOXOANMOMN TOYHOCTU TUTPOBA-
HHS, OCOOCHHO B CJIy4ac TUTPOBAHUS OKPALICHHBIX PACTBOPOB.

JJ1sT TUTpUMETPHUUSCKOTO OIPEACICHUS aTIOMUHNS MOXKHO ITOJAb30BaThcd ycTaHOBKOM [1AT.

Yemanosxa mumpa cmanoapmHoeo pacmeopa meou

Hasecky Menu Maccoii 0,2 T TOMeIaioT B CTAKaH BMECTUMOCTBIO 250 cM?, nobasnaior 10 cM?® cTaHmapT-
HOTO PACTBOPA ATIOMUHHS U PACTBOPSIOT MEAL B 3 CM°> a30THOW KUCHOTEI, pa3basienHol 1:1. [Tocne pa-
CTBOPEHHMS HABECKM PACTBOP BBIMAPUBAIOT 10 obObeMa okosio 1 cm?, godasngaior 40 cm’ Boasl, 1 cM?
pacTBopa coiu mapranua u 20 cm® pactBopa TpwioHa b.

YcranasnmuparoT pH pactBopa 6,0—6,2 (110 xXmop-cepedpsaHoMy aaeKTpoay Ha pH-meTpe), nobdasiss
YVPOTPOIIUH HEOOJIBIIMMHU HOPLUIAMHU. PacTBOp KUIILTIT 5 MHH, OXJIAXIAIOT, YCTAHABIMBAKIOT CTaKaH Ha
MATHUTHVIO MEIHAJIKY, IOIPYyKalOT B pacTBOP IUVIATUHOBBIC AJICKTPOAbI, C IIOMOLILIO IEPEMCHHOTO COIIPO-
TUBJICHUY YCTAHABJIWBAIOT B LIeTIN TOK 2—10 MKA, BKIKOYAIOT MOTCHIUOMETP U YCTAHABINBAIOT CTPEJIKY
Ha 1IKaJjJe MOTCHIMOMEeTpPa TAKUM 00pa30oM, YTOOBI OHA HAXOAWJIACh MOcepeaAnHe HIKaabl. OTTUTPOBLIBAIOT
M30BLITOK TPUJIOHA b cTaHAApTHBLIM pacTBOPOM MEAU B HEIPEPLIBHO IMepeMelIMBAcMOM pacTBope. I UTpaHT
MIOCTYIIACT B CTAKaH MPHUOMU3UTEILHO CcO CKOpocThio 1 cm’/MuH. K KOHIYy TUTpOBAaHMS CTaHOAPTHBIN
pacTBOpP MeAU JOO0ABIILIOT IO KAIUISIM. | UTpOBaHUE CUUTAIOT 3aKOHYCHHBIM, KOTIa OT JOOABICHUSA OOJHOM
KAIlJIA TUTPaHTa (pacTBopa MEIN) cTpejKa IMOTCHIIHOMETpPa OTKJIIOHHUTCS BJICBO HEe McHee 4eM Ha 20 neJe-
HuM 1mKaasl (100 MB).

[Toce niepBOro TUTPOBAHUA B pacTBOp H00aBIdioT 20 cM’ pacTBopa hTOPHUIA HATPUA, YCTAHABINBA-
10T pH 6,0—6,2 nobdaBiIeHHeM HECKOJIbKUX KarleJb a30THOM KHUCJIO0ThI, pa3dapiceHHoOU 1 : 1, niam ypoTponu-
Ha U KUOATIT pacTBop 2 MUH. llocne oxiaxneHus pacTBOP TUTPYIOT CTAHAAPTHBLIM PACTBOPOM MEIU TaK
Xe, KaK B caydae cBA3bIBaHUA U30biTKa TpwioHa b. [Mocnemnue mopumu tuTpanTa B npeneiax 1 cm’
TO0ABILMIOT U3 MUKPOOIOPETKH M OIIPEAC/ISIOT KOHCUYHVIO TOYKY TUTPOBAHUS aMIIEPOMETPHUYUYCCKHM, KakK
OITMCAHO BBIIIIC.

J1J1s1 yCTAaHOBJIICHUS TUTPA CTAHAAPTHOTO pacTBOpa MeAU OIIMCAHHOE BBIIIEC OIIPEAcICHUES TIOBTOPSIIOT
HEe MCHEC IISITHU pas.

Tutp cranmaptHoro pacrsopa Meau (7,), BbIpaXXeHHBIN B TpaMMax aJIIOMHUHHSI HAa MUJUTUMETP, BbI-
YUCTSIOT o (popMylie

0,01
=,
rne V' — obbeM CTAHZAPTHOIrO PAcTBOPA MENU, U3PACXOLOBAHHBIN HAa BTOPOE TUTPOBAHUE, CM>.

3.3. IIpoBenenue ananausa

Hasecky crmaBa Maccoii 0,2 T pacTBOPLIOT B 3 ¢M° CMeCH KHUCIIOT A1 pacTBopeHud. [locie pacTBope-
HUY 106aBagioT 1,5 cM? cepHOI KHUCJIOTHI U BBEITIAPUBAIOT PACTBOP OO HAYAJIA BBLIAECJIECHUS TYCTOTO OEJIOTO
ABIMA cepHOM KUcaoThl. OOBLEeM pacTBOpa TIOCE BLITTAPUBAHNS JOIKEH COCTAaBIITh He Oornee 1 cM?. CtakaH
oxJIaXIatoT, nodasagior 40 cm® Boasl, 20 cM® pacTBopa TpwioHa b U gasiee aHANU3 BEAYT, KAK YKA3aHO B
1. 3.2.

3.4. O0padoTKa pe3yJbTaToB

3.4.1. MaccoBy1o I0I10 aTIOMUHHUS (X,) B IIPOLIEHTAX BLIYHCIIAIOT 110 GOPMYIIe

Iy
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T7-V-100
X 1 — )
4!
rne T — TUTP CTAHAAPTHOTO PacTBOPA MEIM, BLIPAKEHHEBIN B T/CM° ATIOMUHUSI;
V' — 00beM CTAaHZAPTHOTO PACTBOPA MEOM, U3PACXOAOBAHHBLIN HA BTOPOE TUTPOBAHUE, CM>;

m — Macca HAaBECKH cIUIaBa, T.

3.4.2. AOGCOTIOTHEBIC pacXOoXICHUS Pe3yIbTaTOB HapaUIC/IbHBIX ONpeacIicHUN (d — MoKa3aTe/Ib CXOIU-
MOCTH) HE OOJDKHBI MIPEBBIIATh JOIIYCKACMBbIX 3HAYCHWH, IIPUBCACHHBIX B Ta0. 1.

(U3menennas pegakuusa, Usm. Ne 2).

3.4.2a. AOCOJIOTHBIC PACXOXKICHUS Pe3yJIbTAaTOB aHAJIN3a, MOJYYCHHBIX B ABYX Pa3/IMYHBIX Ja00OpaTO-
PUSIX, WIN ABYX PE3yAbTATOB aHAJIU3a, HOJYYCHHBIX B OMHOU JIabopaTOpHUH, HO IIPU PA3IMYHBIX YCIOBUSIX
(D — moxazaTreiib BOCIIPOU3BOAMMOCTH ), HE JOJDKHBI IPCBLINIATh 3HAYCHMNI, IPUBCACHHEBIX B Taoi. 1.

3.4.20. KOHTpOIb TOYHOCTH Pe3y/IbTAaTOB aHAJIN3a MPoBOAAT 110 11. 2.4 4.

3.4.2a, 3.4.20. (Beeaennl nonoanureabno, Msm. Ne 2).

3.4.3. I1pu pazHoOIIIacugax B OLICHKE KayecTBa OPOH3 IMIPUMECHSIOT JaHHbIA METO.

3a. TATPUMETPUYECKUI METOJI OIPEAEJEHUSA ATIOMUAHUS
C OTJEJIEHUEM AJIIOMUHUSA OT MEIIAIOIIUX DJIEMEHTOB HA PTYTHOM KATO/IE

3a.1. CymnocTn MeTona

MeTon OCHOBAH Ha BBCACHUWU B pacTBOP IIPOOLI U30BLITKA pacTBOpa TpUIoHA b, oOpa3yoliero KoM-
IUICKC C aJIIOMUHUEM, TUTPOBAHUHU U30BLITKA PACTBOPOM XJIOPHUCTOTO IIMHKA B IIPUCYTCTBUHN KCUJICHOJIOBO-
TO OPaHXKCBOTO, Pa3IOKCHUN KOMIUICKCOHATAa aJIIOMUHUS, JoOaBIcHUEM (PTOpUAA HATPUSI U TUTPOBAHUU
TPWIOHA b, BbIICIUBIICTOCYH B KOJIWUYCCTBE, SKBUBAJICHTHOM COACPKAHUIO AJIOMUHUA. AJIIOMUHUHN ITPECII -
BAPUTCILHO OTACISIOT OT OCHOBHBIX KOMIIOHCHTOB CIIaBa HA PTYTHOM KaToO/e.

3a.2. Annmaparypa, peaKTHBbI M1 PACTBOPLI

YcTaHOBKA IS 3JICKTPOJIU3a ¢ PTYTHBIM KaTOIOM.

Kucaora azotHas o [OCT 4461.

Kucnora coisgHasg o 1 OCT 3118 u pazbasiaeHHas 1:1.

Kucnora cepHasg o 1OCT 4204 u pazbasieHHad 1:1.

CMech KHUCJIOT I pacTBOPEHUS; TOTOBAT CJCAVIOIIMM OOpa3oM: TpHU OoObeMa COJSIHOMU KMCJIOTHI
CMCEIIUBAIOT ¢ OJHUM O0OBEMOM A30THOM KUCJIOTHI.

Kucaora ykcycHag o I'OCT 61.

Avmmuaxk Bogab 1o OCT 3760, pazbasnenHbin 1:1.

Hatpun ¢propucteii mo [OCT 4518, HachIllIeHHBIA pacTBOP.

AMMOHMU ykcycHokuc b o 1OCT 3117.

Hatpun ximopucteiri mo 1 OCT 4233.

KcHnaeHOJIOBBIN OpaHXKEBBIN.

CMech KCUICHOJIOBOIO OPaHXKEeBOIO ¢ XJIOPUCTHIM HAaTpueM B cCOOTHOoleHuur 1:100.

bydepnrnii pactsop pH 5,5—6; rotoBsar ciaenyommM oopazoM: 500 r YKCYCHOKHCIIOTO aMMOHHUS U
20 cM?® YKCYCHOI KHCIOTBI PACTBOPSIOT B BOAE U AOJIUBAIOT BoAoil 10 oobema 1000 cm?.

Coab guHaTtpuesad >twicHInaMuH-N, N, N', N'-TeTpaykcycHOM KHUCJIOTHI 2-BogHas (TpWIOH b) 110
[OCT 10652, 0,1 Monb/oM?; TOTOBAT ciaenyolmM obpazoM: 37,21 T Tpunona b pacTsopsior B Boze npn
HATPEBAHUM, TIEPEHOCAT B MEPHVYIO KO0y BMecTUMOCThIO 1000 cM? ¥ 1oauBaOT BOLOW 4O METKM.

Amomunanin o I'OCT 11069 ¢ maccoBoii moneii amoMuHUS He MeHee 99,9%.

CTaHoapTHBIN PacTBOP AJIIOMUHUY, TOTOBIT CHCAYIOIINM odOpazoM: 0,1 I aIIOMUHHUS pacTBOPSIOT B
5 cM’ COJIIHOM KMCJIOTBI, paszbaBiaeHHON 1:1, OXJIaxOalT, TEPEHOCIT B MEPHVIO KOJIOY BMECTUMOCTBIO
100 cM® ¥ JOMMBAIOT BOLOM JO METKH.

1 cm? pactBopa comepxkut 0,001 T ATIOMUHNA.

[Inux xnopucterii mo F'OCT 4529, pactsop 0,1 Moab/OM® TOTOBAT CIACAVIOWINM o6pasoM: 13,63 1
XJIOPUCTOTO LIMHKA pacTBOpgioT B 100 cM’ BOABI, MOAKUCICHHOW 5 CM® COJSHONM KHCJIOTBI, TIEPEHOCAT B
MEPHVIO KOJIOY BMecTUMOCTBIO 1000 cM” B JOMMBAIOT BOAOM 10 METKMU.

OnpenencHue TUTPA pacTBOpa XJIOPUCTOTO IIMHKA.

OT1ouparor 20 cM? CTAHIZAPTHOTO PACTBOPA ATIOMUHUSI B KOHUYECKYIO KOJI0Y BMeCTUMOCTBIO 500 cM?,
pa30aBIgIoT Boaoll 1o oowema 100 cm?, monmusaror 20 cM® pacTBopa TpwioHa b, xumndarar 2—3 MUH U
H100aBIAIT IO KaIlTIM aMMHak o rnoaydyeHus pH 5,5—6 mo yHuBepcaJlbHOU MHIWKATOPHOW OyMare.
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PactBop oxnaxnmaror, nodasngor 10 cM’ OydepHoro pactBopa, okoio 0,1 T cMeCH KCHISHOJIOBOTO OPAH-
SKEBOTO C XJIOPUCTBIM HATPUEM U OTTUTPOBBIBAIOT M30BITOK TPHWIOHA b pacTBOpPOM XJIOPUCTOIO IIMHKA [0
PO30BO-(PUONETOBOM OKpacKu. 3areM n06asasgior 20 cM? pacTBopa (hTOPUCTOrO HATPUHA, KUTIITAT, OXITAXK-
NAX0T U BHOBb TUTPYIOT PACTBOPOM XJIOPUCTOIO LIMHKA OO ITOJYYECHUS PO30BO-(PUOJICTOBOU OKPACKHU.

Turp pactBopa xnopucrtoro unHka (7)), BeIpaXXeHHBIM B TpaMMax AJIIOMUHNAA Ha 1 ¢M’, BBIYUCIISIOT
1o popMyJIC

_
T = 7
rae /M — Macca aJIOMHUHHS, COOTBETCTBYIONIAS aJUKBOTHOM YacTHU pacTBOpa, OTOOpaHHOM /I TUTPOBA-
HUS, T;
' — 00beM pacTBOpa XJIOPUCTOTO IIMHKA, U3PACXOOOBAHHEIN Ha BTOPOE TUTPOBAHUE, CM>.

3a.3. IIpoBeaenue anaamnsa

Hasecky cnaBa Maccoii 1 r (mpu MaccoBol noie adtoMuHus g0 6%) u 0,5 r (IIpu MaccoBoil goJie
AMTIOMUAHHAS CBBILIE 6 %) MOMEINAIOT B CTAKAH BMECTUMOCTEIO 250 ¢M® 1 pacTBOPSIOT B 15 cM’ cMecH KUCIIOT
TIJIS pacTBOPCHUS IIPU HATPCBAaHUMN.

[Tocine pacTBOpeHUs OTIONACKUBAIOT CTEHKU CTAKAHA BOIOW, HOOABILIOT 5 ¢cM® CEpPHOM KHCIOTHI,
paszoasicHHOMH 1 : 1 1 pacTBOpP BhIAPHUBAIOT O MOABICHUS O€JIOTO AbIMA CEPHOM KUCJIOTBL. OCTATOK OXJIaXK-
[A0T, 106aBag1oT 50 cM? BOABI M KUIIATAT IO PACTBOPEHUY cojieli. PACTBOP OXJIaXAAIOT U, eClIU 00Pa30BaI-
Csl OCaJOK, TO €ro OT(WIbTPOBBLIBAIOT Ha (PWILTP CpeAHEH IUIOTHOCTH M IIPOMBIBAIOT TOpsuYed BOJOMU,
MMOJAKHUCJICHHON HECKOJbKMMH KAaIUIIMHW CepHOM KucaoTbl. PuiapTparT paz0aBigioT BoAoH A0 oObeMa
100 cMm?, TIEpeHOCAT B COCYI YCTAHOBKU MU 3JEKTPOJIN3a C PTYTHLIM KATOAOM U BEAYT 3JIEKTPOJIU3 TIPU
IUIOTHOCTU ToKa 1,5—2 A/nm? M HanpsKeHUH 5—6 B mpu omHOBpeMEHHOM TepeMEIIUBAHUHI PACTBOPA.
DJICKTPOJIN3 BeAYyT O MCUYC3HOBCHUY peaKIlMM Ha MOH Meau. llociie oKOHYaHHMS 3JICKTpPOJIU3a pacTBOP
IICPCHOCAT B CTaKaH M OIIOJACKMBAIOT CTCHKM COCYAa HECKOJbKO pa3 Boaou. PacTtBop pUALTPYIOT dyepes
GUIBLTP cpeaHeN IIIOTHOCTA B KOHUYECKYIO KO0y BMecTUMOCTBIO 500 cM?, TipoMbIBas (pUALTP € OCAIKOM
HEeCKOJILKO pa3s Bonoil. K ¢pmiabTpary 1o0aBIsIoT B M30BITKE pacTBOp TpwiIoHa b (mpubansurennpuo 40 cm?),
KUIITAT U JO00ABISIOT IO KAIUISIM pPacTBOp aMMHaka no noiaydyeHud pH 5,5—6 nmo mHaukaropHoi oymare,
najee aHaJIW3 IMPOBOAAT, KaK YKa3aHO B II. 3a.2 IIpH ONpeAc/ICHUHN THUTpPA pacTBOpa XJIOPHUCTOTO ITMHKA.

3a.4. O0padoTKa pe3yabTaTOB

3a.4.1. MaccoByio noimo aaTioMuHuA (X,) B IIPOLEHTAX BLITUCIIAIOT 10 (OpMyIIe

V- T-100
X2 — i )
rne V' — o0beM pacTBOpa XJIOPHUCTOTO ILIMHKA, U3PACXONOBAHHEIN HA BTOPOE TUTPOBAHUE, CM>;
T — TUTp pacTBoOpa XJIOPUCTOTO LIMHKA IO ATIOMHHHUIO, T/CM?;
m — MAdCCAd HABCCKMHM CIlJldBd, I.

3a.4.2. AOCOIIOTHBIC PACXOXKACHUS PE3yIbTATOB MAPaJUICIbHEBIX OIIpeAcICHUHN (d — MOKa3aTelIb CXO-
OTUMOCTH ) He JOJZKHBI IPEBHIIIATh JONYCKACMbIX 3HAYCHNH, IIPUBCACHHBIX B Ta0d. 1.

(U3menennas pegakuusa, Usm. Ne 2).

3a.4.3. AOCOMIOTHEBIC PACXOXKICHUS Pe3yaAbTATOB aHAJIN3a, IIOJYYCHHBIX B JBYX Pa3JIUYHBIX JJa0OPATO-
pUSIX, WIN OBYX Pe3yIbTaTOB aHAJINU3a, MOJYYCHHBIX B OJHOU JabopaTOpHUH, HO IPHU PA3IHUYHBIX YCIOBUSIX
() — moxazaTeiib BOCIIPOU3BOAMMOCTH ), HE JOJDKHbBI IPEBLINIAThE 3HAYCHUI, IPUBEACHHBIX B Tao. 1.

3a.4.4. KOHTpOJIb TOUHOCTHU PE3yJIbTAaTOB aHAJIM3a IIPOBOAMIT 110 11. 2.4 4.

3a.4.3, 3a.4.4. (BBeaennl aonoaaurebHo, U3m. Ne 2).

36. TATPUMETPUUECKWIA METO/A ONPEJEJIEHUASA ATIOMUHUSA
C OTAEJEHUEM AJTIOMUHUSA OT MEJIM DJEKTPOJIN30M
C TJIATUHOBBIMUY BJIEKTPOJIAMU

30.1. CymnocTh MeTOIA

MeTon oCHOBaH Ha BBEACHWHU B pacTBOP IIPOOLI U30BITKA pacTBopa TpuioHa b, oOpa3yroliero KoM-
IUICKC C AJIIOMHHHUEM W JPYTHMH 3JICMCHTAMH, TUTPOBAHUHM M30BLITKA PACTBOPOM A30THOKMWCJION MEIU B
NpUCYyTCTBUU 1-(2-mmmpunnnaszo)-2-HadToaa (I1AH), pasinoxeHnn KoMIIEKCOHaTa aJlOMHHHUS JOOaBIIC-

HHUCM (];)TOPI/I,I[a HATPHUA U TUTPOBAHNHW TPHUJIOHA B? BblAC/IMBHICTOCA B KOJIMYCCTBC, 9 KBMBAJICHTHOM COACP-
KAHHUK) AJIFOMWHMUZAL.
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ATIOMHUHUU NPEeABAPUTEILHO OTACHAIOT OT MESIU AJICKTPOJIU30M C INIATUHOBBLIMH 3JICKTPOIAMMU.

30.2. Annmapartypa, peaKTUBbl 1 PACTBOPbI

YcTtaHoOBKA 14 3JICKTPOAHN3a ¢ ceTYaThbIMU IUTAaTUHOBBIMU 3J1ekTpogaMu o 'OCT 6563.

Menpr o 1'OCT 859, mapox MO u MO0O.

CMech KHUCJIOT IJIS1 pacTBOPEHUS; TOTOBAT CJCAVIOIIMM OOpa3oM: TpU OObeMa COJSIHOM KMCJIOTHI
CMEIIUBAIOT ¢ OJHUM O0OBEMOM A30THOM KUCJIOTHI.

Kucaora azotHas o 'OCT 4461 u paz6asnennas 1:1 u 1:99.

Kucnora congnag o 1 OCT 3118.

Kucnora cepHast o 1 OCT 4204, paszbasieHHad 1:1.

CraHmapTtabiil pactBop Menu: 0,1 MoJIb/OM® pacTBOP; TOTOBAT CIEAVIOIINM obpa3oM: 6,3540 T Menn
pacTBOpAIOT B 60 cM® aszoTHOI KucaoTsl, pasbasienHoi 1:1. [Mocne pacTBOpeHHI PACTBOP KHUIIATAT IO
yIAJICHUS OKUCJIOB 230TAa U OCTOPOXKHO BBITIAPUBAIOT PACTBOP 10 00beMa okoio 10 em?. PacTBop oxmaxaa-
IOT U TIEPEHOCAT B MEPHYIO KOJIOY BMecTUMOCTEIO 1000 cM?, 1oGaBALIOT BOAOI O METKH U MepeMellnBa -
TOT.

Hatpun ¢propucteii mo [OCT 4518, HackIIEeHHBIA pacTBOP.

Croupt >TUI0BLIA peKTUugpruKoBaHHbIN 110 | OCT 18300.

Harpuii ykeycHokucenwiii mo ['OCT 199, 500 r/mm°.

1-(2-TIupununaszo-2-wadran (IIAH), cnuprosoii pactsop 1 r/mMm°.

Coap guHaTtpuesad >twicHInaMuH-N, N, N', N'-TeTpaykKCycHOM KHUCJIOTHI 2-BogHas (TpWIOH b) 110
[OCT 10652, 0,25 Monb/aM>, pacTBOpP; TOTOBAT clieayiommM oopaszom: 93,002 r tpunona b pactsopsior
B 500 cM® BOAbI MPU HATPEBAHWM, PACTBOP OXJIAKIAIOT, TEPEHOCIT B MEPHYIO KOJOY BMECTUMOCTBIO
1000 cM?, DOIMBAIOT BOOOW O METKH U TIEPEMELINBAIOT.

30.3. IIpoBenenue anaansa

Hasecky cmiaBa Maccoli 0,5—1 r momMewmaioT B cTakaH BMecTUMOCTEIO 300 cM? 1 pacTBOpsIoT B 15 cm?
CMECH KUCJIOT JJISI pAaCTBOPCHUY IIPHU HATPCBAHUM.

[Tocie pacTBOpeHUs OTIONACKUBAIOT CTEHKU CTAKaHA BOION, HOOABILIOT 5 ¢cM°® CEpHONM KHCIOTHI,
pazoaBiicHHOU 1:1, 1 pacTBOp BBIIIApUBaIOT OO MOSBJICHUS O€JIOTO JbIMa CEpHOU KUCAOThI. OCTAaTOK OXJIazK-
AX0T, OIIOJACKUBAIOT CTCHKM CTAKaHA BOAOM M BHOBDL BBLINIAPHUBAIOT A0 MOYABICHUY OCJIOTO AbIMA CCPHOM
KUCAOTEl. OCTATOK OXJIAXKIAIOT, JO0AaBIIIOT 50 ¢M® BOIBI M PACTBOPSIOT COMU MTPU HATPEBAHUH, €CIIU O0Opa-
30BaJICSI OCA0K, TO €Ir0 OTPMUIALTPOBBIBAIOT HAa (PUALTP CPEAHEU IUIOTHOCTH, IPOMBIBAIOT TOpsSYe BOJOU,
TIOAKHNCJICHHOU HECKOJLKHMMHU KAIUISIMHU CEPHOM KUCJIOTHI.

PactBop pazbasigior 1o oobema 150 cM?, 1o0asigioT 3 ¢M® MPOKUTIIYEHHOW a30THOW KUCJIOTHI U
PACTBOP TIOABEPralOT 3JICKTPOIN3Y TP IUIoTHOCTH TokKa 1,0—1,5 A/nM? u Hanpsxenun 2—2.5 B nipu
TIepeMEIINBAHUN pacTBOpA.

[locne obGeciiBeunBaHUS pacTBOpPa OTCTABISIOT CTAKAH C AJICKTPOJIUTOM O€3 BBIKIIOUCHHS TOKA U
OIIOJIACKUBAIOT 3JICKTPOABI BOAOU B CTAKAH, B KOTOPOM IIPOBEACH 3JICKTPOJIN3. 3aTeM pacTBOP HNEPECHOCHT B
MEPHVIO KOJIOY BMecTUMOCTLIO 500 cM?, oxyaxmaloT, DOMUBAIOT BOLOW OO METKH W IEepEeMEIINBAIOT.
B cay4gae BuIAeIeHUS ocaaKa pacTBOp pUIbTPYIOT Yepes3 IDTOTHBIM (PUILTP B MEPHYIO KOJIOY BMECTUMOCTBIO
500 cM?, mpoMBbIBag ocagoK 7—8 pa3 ropsueil a30THON KHUCIIOTOl, pasbasieHHON 1:99, pacTBOp oxXJiaxaa-
10T, JOJMBAIOT BOJOM A0 METKM M IICPEMEIIUBAIOT.

ANMWKBOTHYIO 4acTh pacTBopa — 200 cM? TOMEIIAoT B KOHUYECKYIO KOJIOY BMeCcTUMOCTLIO 500 cMm”,
NOBABIMIOT 25 ¢M? pacTBOPpA YKCYCHOKUCIIOTO HATPUS, PACTBOP HATPEBAIOT TIOYTH 10 KUTICHU, JOOABISIOT
5>—10 xamnesnb pactBopa 11AH, pacTtBop TpriioHa b 10 M3MeHeHU po30BO-(PHUOJICTOBOM OKPACKU B KEITVIO
1 U30BITOK 3—5 cM>.

PacTBop KHUIIITIAT U B CJIydyac U3MCHCHUS OKPACKHU HO0ABISAIOT pacTBOp TpWiaoHa b 10 mosBiecHUS
JKEJITOM OKpacKHU. 3aTeM M30BITOK TPHUJIOHA b OTTUTPOBLIBAIOT PACTBOPOM a30THOKMUCIION MEIH JO U3MCHE-
HUY KEJITOW OKPACKH Yepes 3eJIeHVIO B chHIO. JJobasnssior 20 cM? pacTtBopa GTOPUCTOTO HATPUSA U BHOBE
KUTATIT 2 MUH. PacTBop IIpUHMMAaeT XEATO-3CICHYID OKpacKy. PacTBop oxitaxnaloT 4O TeMIIepaTyphl
50—60 °C u TUTPYIOT PAaCTBOPOM A30THOKUCION MeOAW A0 M3MCHCHUS OKPACKW W3 XKEJITO-3CJICHON B CH-
HIOIO.

30.4. O0padoTKa pe3yabTaToB

36.4.1. MaccoByio 100 aTioMUHN (X,) B IIPOLEHTAX BLIYUCIISIIOT IO (hOpMYyJIe

. V.0,002698 100
B 77

A3

3

IacC V — obbem PacTBOpa a30THOKHMCOU MCAOH, I/IBPaCXOI[OBaHHLIﬁ Ha BTOPOC TUTPOBAHHC, CM3;
14
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0,002698 — TUTp pacTBOpa A30THOKWCION MEIN IO AJIIOMUHUIO, T/CM?;
M — Macca HaBeCKH cIUIaBa, COOTBETCTBYIOLIAS aJIMKBOTHOM 4YacTU pacTBopa, T.
36.4.2. AOCOIOTHBIC pacXOXKACHUS Pe3yJIbTAaTOB IIapaslIC/IbHBIX ONIpeaAcIcHUN (d — MOKa3aTelIb CXO-
OTUMOCTH ) He JOJZKHBI IPEBHIIIATh JONYCKACMbIX 3HAYCHNH, IIPUBCACHHBIX B Ta0d. 1.
(U3menennas pegakuusa, Usm. Ne 2).
30.4.3. AOCOIIOTHBIC pacXOKACHUS Pe3yIbTATOB aHAIN3A, IOJYYSHHBIX B ABYX PA3JIUYHBIX JJa0OpaTO-
pHUIX, WIN OABYX Pe3yIbTaTOB aHAJINU3a, MOJYYCHHBIX B OJHOU JabopaTOpUH, HO IPHU PA3IHUYHBIX YVCIOBUSIX

(D — moxazaTesib BOCIIPOU3BOAMMOCTH ), HE JOJDKHBI IPEBLINIAThE 3HAYCHUI, IPUBCACHHEBIX B Tao. 1.
30.4.4. KOHTpOIb TOYHOCTH PE3VyJIbTAaTOB aHAJIN3a IMTPOBOAAT 110 1I. 2.4 4.

306.4.3, 30.4.4. (Benennl ponoanurenno, Usm. Ne 2).

4. POTOMETPUYECKUIA METOJI ONIPEAEJIEHUS AJTIOMUHUSA

4.1. CymnocTb MeT0aa

MeTon ocHOBaH Ha 00pa3oBaHUM OKPALLICHHOI'O KOMIUICKCHOTO COSIUHCHUS C 3pUOXpOMIIMaHUHOM R
WINW XPOMA3YpPOJIOM S MOCJIe OTACJICHUS MEAU 3JICKTPOJIMU30M Ha INIATUHOBOM KATO/IE.

4.2. Ammaparypa, peaKkTUBbl 1 PACTBOPbI

YcTtaHoBKA 14 3JICKTPOAN3a ¢ INIAaTUHOBLIMHA 3JcKTpogaMu 1o ['OCT 6563.

pH-MeTp.

(DOTORICKTPOKOJIOPUMETP WIH COCKTPOPOTOMETP.

bpoMm o I'OCT 4109.

Kucaora opomuctosogopoanad no 'OCT 2062.

CMech 171 pacTBOPEHUS CBCXKEIIPUTOTOBJICHHAS. ACBATH OOBEeMOB OPOMHCTOBOJOPOIHOM KHMCJIOTHI
CMEIIUBAIOT ¢ OJHUM OOBLEMOM OpoMa.

Kucnora tuornmukonesas, 0,8% pacTtsop.

Kucaora azorHas o 'OCT 4461 n pazbapieHHad 1:1.

Kucrnora congnag o 1OCT 3118, pazbasneHnada 1:1, u 1 H. pacTBOpP.

Kucnora cepHasg o 1 OCT 4204, paszbasieHHada 1:1.

Kucnora ¢dpropucrosogopoaHas mo 1'OCT 10484.

Kucnora ackopOrHOBasi, CBEKENIPUTOTOBICHHBIN pacTBop 10 1/1M°.

Kucaora ykcycHag o I'OCT 61.

Ammonuit xnopucteiii o ['OCT 3773 u pactsop 20 r/om°.

Ksaciipl xenezoamMmoHuitHbIe o TY 6—09—5359, pactBop 100 1/0M°; TOTOBSIT CIIEAVIOLINM O0Opa-

3oM: 10 T KBaciioB pacTBOPIIOT TIpU HarpeBaHuu B 70 cM’ BOALI U 2 CM° CEpPHOM KHCIOTLI, pa30aBICHHOM
1: 1, pactBop pasdasisaor 1o 100 cM’ Bomoii.

AMMOHMU ykcycHokuc b o 1OCT 3117.

Harpwuii ykcycaoxucnsiii o ['OCT 199 u pactsop 2 MOab/IM>.
Harpusa munpooxuch o [OCT 4328, pactsop 1 Monb/om>.

Avmmuaxk BogHb 110 [ OCT 3760, pazoasiaennsiin 1:1 u 1: 10.

Harpwuii ceproBatuctokucisiii mo TY 6—09—5413, pactsop 50 r/om>.
AMMOHUI OCH30MHOKUCIBIN, pacTBop S50 r/1M°.

[TpoMBIBHAS XKUIKOCTD, TOTOBAT CACAYIOLINM OOpa3oM: 5 cM’ pacTBOpa GEH30MHOKHUCIOTO AaMMOHUS
1 1 cM’ yKeycHOlM KuceaoTsl pactBopsaiorT B 100 M’ Boabl.

bydepnbit pacteop ¢ pH 6; rotoBsT caeayiommM oopaszoM: 46 T YKCYCHOKHMCIOTO aMMOHHUS M 18 T
YKCYCHOKHUCIIOTO HATPUS PAcTBOPAIOT B 1 aM° Boawl. YetanasnusaroTr pH pactsopa Ha pH-MeTpe, nobasnss
PACTBOP TUAPOOKHCHU HATPUS UIH VKCYCHYIO KHUCIIOTY.

MouesuHa o 'OCT 6691.

DpuoxpoMimadnd R, BogHEIN pactsop 0,7 r/aM°; roToBIT ciaenyrowuM oopaszom: 0,7 T 3pHOXPOMIIH-
AHWHA PACTBOPLIOT B 2 CM°> KOHIIEHTPUPOBAHHOM A30THOW KHCJIOTHI ITPU MOCTOSTHHOM TIEpPEMEILINBAHUN B
teyeHne 2 MuH. Jobasasior 60 cM’ Boabl, 0,3 T MOYEBUHBI U BEIASPXKUBAIOT 24 4 B TeMHOM MecTe. PacTsop

GUIBTPYIOT B MEPHVIO KOJIOY BMECTUMOCTEIO | AM?, JOJWBAIOT 4O METKHU BOAOM U TIEPEMELLUBAIOT. XPAHIT
B TEMHOM CKJISTHKE.

XpoMasypon S, BOOHBINA pacTBop 2 T/mM°.
AmroMuHNH niepBUIHBIN Mapkd A999 o TOCT 11069.
CTtaHaapTHBIC pacTBOPLI AJIIOMUHUSL.

15



C.91T0CT 15027.2—77

PactBop A; roroBdr cieayiommm oopaszoM: 0,1 T aAMIOMUHNY PACTBOPSIOT TIPU HATPeBaHUU B 20 cM?
COJISHOM KUCIOTHI, pa3oasieunoii 1:1. PacTBop nmepeBoadT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 AM?, HOJH-
BaIOT JO METKHM BOJOU M NEPEMEIINBAIOT.

1 cm? pactBopa A comepxut 0,0001 r amroMUHNA.

PactBop B; roToB4T crieayoimM odpa3oM: 5 cM? pacTBopa A MEPEHOCIT B MEPHVIO KOJIOY BMECTUMO-
cteio 100 cm?, nobasnaror 20 cM? CONgHOU KUCHOTHI, pa3basieHHOW 1:1, JOIWBAIOT 4O METKHA BOAON U
TICpeMEIIIUBAIOT.

1 cM? pactBopa b comepxut 0,000005 T amroMUHUA.

(U3menennas pegakuusa, Usm. Ne 1).

4.3. IIpoBenenue ananusa

4.3.1. /lag 6ponszet mapku bp KHI1—23

Hasecky 6poH3bI Maccoil 1 T TOMEAoT B THIATUHOBYIO YallKy U IpWwinuBaioT 10 cM? a30THOM KHCiIo-
T, pazbasicHHON 1:1, 2—3 cM’ (PTOPUCTOBOIOPOIHON KHUCIIOTHI U BLITIAPUBAIOT 10 MOJIYUYCHUS BIAXKHBIX
COJIEH. 3aTeM MPUWIUBAIOT 5 CM° CepHOI KUCAOTHI, pa3basieHHol 1:1, W BEIMApUBAIOT PACTBOP A0 BhIIEe-
HHUS O€JIOTO AbIMA CEPHOU KHCJIOTHI.

Yamky oxnaxmarT, pacTBOpaioT coiau B 30—40 cM’® ropgueii BOABI, TIEPEHOCAT PACTBOP B CTAKAH
BMecTUMOCTBEIO 300 cM?, nonuBaioT Boaoil 1o 100—150 cMm?, mpuanBaioT 8§ ¢M® A30THOM KUCIOTHI, pa3bas-
JeHHOU 1:1, n BeIAenaioT Meapb aaekTpoaru3oM o 1 OCT 15027.1. B snexrpoaut no0asidgioT 2 T XJIIOPUCTOTO
AMMOHU, 1 cM> pacTBOpA KeNAE30aMMOHUWHBIX KBACLIOB, HATPeBalOT 10 50—60 °C U NMpuiInBaioT pPacTBOP
aMMHMaKa, paszoaBiIceHHBIM 1:1, mo BeIMageHUS ocaaka T'UAPOOKHUCH.

BrimasiieMy ocaaky 0alOT OTCTOSATHCS B TeucHUue 10—15 MUH B TeIJIOM MecTe U 3aTeM OT(PHUIBTPOBDLI-
BalOT HA HEIUTOTHBIN puiabTp. Ocagok Ha pHUAbTPE MPOMBIBAIOT S—6 pa3 pacTBOPOM XJIOPUCTOTO aMMOHMUS.
[ IpOMBITBIN OCamoOK CMBIBAIOT ¢ (PUJILTPA CTPYCH TOopsade BOAbLI B CTAKaH, B KOTOPOM IIPOBOAMIIOCH OCAK-
nenue. QUILTP NMTPOMBIBAIOT CHAYasa 3 ¢M® Topsueli CONITHOM KUCAOTEI, pa3basneHHoi 1:1, a 3aTreM rops-
yell Bogoul. PuapTpaT coOUPaIOT B CTAKaH C OCAJKOM M HarpeBaloT A0 MOJHOTO PAacTBOPCHUS OCalKa.
PacTBop mepeBoadT B MEPHVYIO KOJIOY BMecTUMOCTBLIO 100 cM?, TOMMBAIOT 10 METKHU BOLOW U TIEpeMeElINBa-
IOT.

B 3aBrucuUMOCTH OT comepXaHUs AJTIOMUHUNY B CTAaKaH BMeCTUMOCTBLIO 100 cM? OTOMPAIOT A TMKBOTHYIO
yacThb pacTBopa (Tabi. 3).

Taoaxwumira 3

MaccoBas 10Id aIOMUHUA, AJTIKBOTHAS YacTh Macca HaBeCKH, COOTBETCTBYIOIAS
% pacTBOpa, CM? aJIMKBOTHOM 4acTH, T
Ot 0,005 mo 0,01 20 0,2
Cs 0,01 » 0,025 10 0,1
> 0,025 » 0,05 5 0,05

4.3.1.1. Qomomempuposanie ¢ npumeHeHuem IPUoOXpomyuanuna R

K anukBoTHOM yacTi pacTBopa (cM. Tabi. 3) noGasmaior Boay 1o 20 cM’, 2 cM® pacTBOpa aCKOPOUHO-
BOM KHCJOTBI, 5 CM° pacTBOpa CEPHOBATUCTOKMCIOTO HaTtpud, 20 ¢cM® pacTBOpa 3puUoxXpoMImaHiiHa R u
ycTaHaBuBaloT amMuakoM pH 6 Ha pH-metpe. [punusaror 30 cM® OydhepHOTO pacTBOpa, TIEPSHOCIT Pa-
CTBOP B MEPHVIO Kon0y BMecTUMOCTBIO 100 cM? 1 pasdasngior Boxoil 1o metku. Yepes 20 MUH U3MEPIIOT
ONTUYECCKYIO INIOTHOCTL pacTBOpa Ha (POTOINICKTPOKOJOPUMETPE C 3CJICHBIM CBECTOMUILTPOM B KIOBETE
nuHON 2 M wau cnekrpodoromerpe ipu A = 535 HM B KioBere miauHolU 1 cMm. PacTBopom cpaBHEHUM
CJIVKMT pacTBOp KOHTPOJBbHOTO OIIbITA.

ColepxKaHue aJTIOMUHUA HAXOOMIT I10 TPagyupoOBOYHOMY I'padUKy.

[1pu BU3yasibHOM ycTaHOBJICHHHU pH pacTBopa K alMBOTHOM YacTH pacTBOpa, IMMOMEILICHHON B MEp-
HYIO KO0y BMecTUMOCTEIO 100 cM® (cM. Tad:. 3), moGaBisioT BoAbI 10 25 ¢M?, 1 Karumo pacTBOpa XKeae30-
AMMOHWIWHBIX KBaclioB, 10 cM® pacTBOpa THOTTIMKOJEBOW KWCJIOTHI W MO KAIUISIM PACTBOP THIPOOKMCH
HATPUs 0 NOSABICHUS (PHOJICTOBON OKPACKH. 3aTeM JOOABISIOT 10 KAIUISIM 1 MOJIL/OIM® pacTBOP COJISTHOM
KUCJIOTBI O UICYE3HOBEHUS OKPACKHM M U30BITOK 2 cM>, 20 ¢cM’ pacTBOpa 3pHOXPOMIMAHWHA, Yepe3 5 MUH
30 cM® OypepHOTO pacTBOpPa, JOJUBAIOT 1O METKHA BONOW W Jajiee TIOCTYIAIOT, KaK YKA3aHO BBILLIE.

4.3.1.2. QomomempuposaHnue ¢ NPUMEHEHUEM XPOMA3ZYPOIA S

AJIMKBOTHYIO 4YacTh pacTBopa (cM. Tadia. 3) MOMEalnT B MEPHYIO KO0y BMecTUMOCTBIO 100 cM’,
MPUOABISIOT 2 CM° pacTBOPa ACKOPOMHOBOWM KHMCIOTBI, 5 CM® pacTBOpa CEPHOBATHCTOKWCIIOTO HATPUS U

16



IrocTt 15027.2—77 C. 10

yepes3 20 MUH HEUTPpaIU3yIOT pacTBOPOM ITHaApookucH HaTpud 1o pH 5—6 nmo yHuBepcaabHON WHANKATOP-
Holt 6ymare. [Tpunusaror 5 cM? 0,1 H. pacTBOpa CONIHON KUCIOTHI, Boay 10 50 cMm°, 2 cM? pacTBOpa XpoMa-
3yporna S, 5 cM’ pacTBOpa YKCYCHOKMCIIOTO HATPUS W JOJIUBAIOT BOAOM 10 MeTKH. Uepes 10 MUH U3MEPSIOT
OITUYECCKYIO INIOTHOCTD B KIOBETE JJIMHOU 1 ¢M Ha POTOINEKTPOKOJIOPUMETPE C 3€JICHBIM CBETODUILTPOM
WX Ha CIICKTPOPOTOMETPE IIPU A = 545 HM, UCIIOABb3YS PACTBOP KOHTPOJIBHOTO OIBLITA B KAYECTBE PACcTBO-
pa CpaBHCHUSL.

ColepKaHUe aJIIOMUHUA HAXOAIT I10 TPagyupoOBOYHOMY I'padUKYy.

4.3.2. s 6epunnuesvix Opons

Hasecky 0poH3bl Maccoii 0,5 r moMelalT B cTakad BMecTUMOCThIO 300 cMm® u pactBopsaior B 10 cm?
A30THOM KHUCJIOTHI, paszdapieHHoM 1:1, mpu HarpeBaHUMU.

[locne pacTBOpeHHSI HABECKHU U YIAJICHHSI OKHMCJIOB a30Ta KUMIIYCHUEM OOMBIBAIOT CTCHKHM CTaKaHa
BOAOM, pa36aBagioT pacTsop Boaon 1o 100—150 cm?, mpuamnBaioT 5 cM> CepHOM KUCIOTHI, Pa30aBIeHHOMU
1:1, u BeIOCHAIOT Meab AaeKTpoanioM 1o [OCT 15027.1.

[Tocne oTaeneHUs MeOU B AJIEKTPOIUT TIPUOABILIOT 5 T XJIOPUCTOTO aMMOHUY, 1 ¢M? pacTBopa KeJie-
30aMMOHMIHBIX KBaclloB U HarpeBaloT a0 J0—60 °C. HarpeBanmne nmpeKkpalnaroT, JOJIUBAIOT aMMHAK, pas3-
OaBJIcHHBIM 1:1, 4O Hayvaja BBIMApUBAHUSI TUAPOOKHMCECH Keje3a U AJIOMUHHYI, KOTOPLIC PACTBOPLIIOT,
PWINBAIOT 1—2 ¢M? YKCYCHOI KHUCIOTLI. B pacTBOp 1O KATISIM TP MHTEHCUBHOM TIEPEMEILINBAHNH JOOAB-
10T 20 cM® BEH30MHOKHUCIOTO aMMOHUA U KUTIATAT 1—2 MUH. TeIblii pacTBOP CO CKOATYIUPOBAHHBIM
OCAAKOM OT(PpWIbTPOBLIBAIOT HA ABA (PUJILTPA CPSIHCH INIOTHOCTHU. CTaKaH U (PUWILTP IMIPOMBIBAIOT IIUTH pas
HECOOJIbIIIUMHU TTOPHHUAMHU IIPOMBIBHOMN KUAKOCTH.

[IpoMBITHI OCamoOK CMBIBAIOT ¢ (PHUIbTPA CTPYEU TOpsUeH BOABI B CTaKaH, B KOTOPOM IPOBOAWIOCH
ocaxneHne. OWIbTPp MPOMEBIBAIOT CHAYada 3 CM°> TOpsAdYel COMSTHON KHUCIIOTHI, pazdasieHHol 1:1, a 3arem
BOJOM, coOMpasd PpMWILTPAT B CTaKaH ¢ ocaakoM. Ilocae pacTBopeHHMS ocanka pacTBOP IePEBOIIT B MECPHYIO
Kooy BMecTUMOCTBLIO 100 cM?, TONIMBAIOT 4O METKHM BOLOW W TEPEMEIINBAIOT.

B 3aBHCMMOCTH OT coaepzKaHUS aJTIOMUHUS OTOMPAIOT AJIMKBOTHYIO 4acTh (CM. Ta0J1. 4) 1 Jajiee aHAIN3
BeAyT, KaK yKazaHo B 1II1. 4.3.1.1 mwnu 11. 4.3.1.2 COOTBETCTBECHHO.

Taoaxwumirad

MaccoBag HOJId AJIIOMMHHAUA, AJIMKBOTHAY 4acThb Macca HABCCKHM, COOTBCTCTBYIOIAA
% pacTBopa, CM’ AJINKBOTHOM 4YacCTH, T
Or 0,01 100,025 20 0,1
Ca 0,025 » 0,05 10 0,05
> 0,05 » 0,1 5 0,025
s 0.1 » 0.25 5 0.01

4.3.2a. /laa 6pons ¢ maccosoii doaeti o108a ceviiite 0,05 %

Hasecky cmiasa maccoii 0,5 r momMemaior B ctakad BMecTUMOCTLIO 300 cM® U pacTBOp4IoT B 15 cM?
CMECH IJId pacTBOPCHUS ITPpU HarpeBaHUU. Ilocae pacTBopeHM pacTBOP BBINAPUBAIOT Aocyxa. lloBropsior
ABaXAbl gobasieHue 110 15 cM? cMecu 11 pacTBOPEHUS U BBEITIAPUBAHUE NOCYXA.

K cyxomy octarky 1ooasingior 10 cM? KOHIEHTPUPOBAHHONM A30THOM KHUCJIOTHI, PACTBOP BEIIAPUBAIOT
IO BJAXKHOTO OCTATKA M ATY OIePAIUIO TIOBTOPSIOT ABAKABI. K BiIasKHOMY OXJTasKACHHOMY OCTATKY J0OaBIISI-
10T 10 cM? a30THOWM KHUCIAOTHI, pa3dasneHHow 1 : 1, Boasl 1o o6beMa 150 cM? ¥ BBIZEAIIOT MEab SNEKTPOIH-
30M 110 1OCT 15027.1. danee aHaiamn3 npoBOAdT, KaK yKazaHo B 1I. 4.3.1.

(BBenen nonmosnurenbno, Usm. Ne 1).

4.3.3. [locmpoenue epadyupoeounoeo epaghurxa

B cTakaHbBl WM MepHbIE KOJA0BI BMeCTUMOCTLIO 110 100 cM? orbuparor coorserctBenHo 0; 1,0; 2,0; 3.0;
4,0 u 5,0 cm® pactBopa B, pasbasnsaior Bomoii go 20 cm’, gobasugior 1 cM® pacTBopa acKOpOWHOBOM
KWCJIOTHI U JajIce aHAJIN3 BEAVT, KaK yKazaHo B I11. 4.3.1.1 u 4.3.1.2 cOOTBETCTBEHHO.

[1o HaMIEHHBIM 3HAYCHUSIM OINTHYCCKUX INIOTHOCTECU PACTBOPOB U COOTBETCTBYIOILIMM MM COACPKA-
HUSIM AJTIOMHUHHUS CTPOSIT TPAIYUPOBOYHBIN TpadpHK.

4.4. O0padoTKa pe3yabTaToB

4.4.1. MaccoByio JOMIO aTIOMUHEA (X;) B IIPOLIEHTAX BLIYHUCIISIOT 1O (hopMyJIe

X4 _ m-lOOﬂ

mq
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e m — Macca allOMHUHUS, HaUAeHHAad IO I'padyupoOBOYHOMY IrpadHKy, T;
m, — Macca HaBeCKU CIUIaBa, COOTBETCTBYIOLIAs aTMKBOTHOW YaCcTH pacTBOpa, T.

4.4.2. AOCOMIOTHBIC PACXOXICHUS PE3yAbTATOB IIapalIe/IbHBIX OoIlpeacacHUN (d — MoKa3aTeNab CXOOH-
MOCTH) HE OOJDKHBI MIPEBBIIATh JOIIYCKACMBbIX 3HAYCHWH, IIPUBCACHHBIX B Ta0. 1.

(U3menennaa penakuusa, U3m. Ne 2).

4.4.3. AOCOJIIOTHBIC PAcXOXKACHUY PE3V/IbTaTOB aHAJIN3Aa, IIOJYYCHHBIX B ABYX Pa3/IMYHBIX JIA0OPATO-
pUIX, WIN ABYX PE3yJAbTATOB aHAJINU3a, HOJYYCHHBIX B OMHOU JIabopaTOpUH, HO IIPU Pa3IMYHBIX YCIOBUSIX
(D — moxkazaTeiib BOCIIPOU3BOOAMMOCTH ), HS JOJLKHBI IIPCSBHINIATh 3HAYCHNI, IPUBCACHHEBIX B Taoi. 1.

4.4.4. Konmpoae mounocmiu pe3yiomamos anaiusd

KOHTpOJIb TOYHOCTH PE3YJIbTATOB aHAJIM3a IMIPOBOIAIT IO I ocymapCTBEHHBIM CTaHIAPTHLIM OOpaslaM
O0C30JIOBSIHHBIX OpPOH3, ATTECTOBAHHBIM B YCTAHOBJIICHHOM MOPSIIKE, COIIOCTABJICHUEM Pe3yAbTaTOB AaHAJIU-
3a, MMOJIYYeHHBIX (POTOMETPUIYCCKHUM U AaTOMHO-a0COPOLIMOHHBIM METOJAMHU WJIN METOAOM J00ABOK B COOT-
BeTcTBUU ¢ [ OCT 25086.

4.4.3, 4.4.4. (Beegennl aonoanaurenabno, U3m. Ne 2).

5. TPABUMETPUYECKHWIA METOJI OIIPEJEJIEHUS AJIJIOMUHUSA

5.1. Cymnocts MeToaa

MeTon OCHOBaH Ha OCAKACHUH aJIOMHUHUY 8-OKCUXMHOJIWHOM M B3BEILIMBAHWH BBICYILICHHOTO OCAa/-
Ka OKCUXWHOJATA AJIIOMHUHUS TIOCJIC IIPSABAPUTCIBHOTO OTACJICHUS MEHIAIOINX KOMIIOHCHTOB.

5.2. AnmapaTypa, peaKTHBbI M PACTBOPbLI

YcTaHOBKA 2JEKTPOIAN3HAS ¢ ceTYAThIMU IIAaTUHOBBIMHU KaTogaMu o I'OCT 6563.

YcTaHOBKa 3JKTPOIU3HAY C PTYTHBIM KaTOOOM.
Turm ¢mnprpyromuye no 'OCT 23932 tuna TPO-3—20, TO-3—-32.

Pryth Mapku Pl o I'OCT 4638.

Kucaora azotHast mo [ OCT 4461, pazoasnenHasa 1:1.

Kucaora cepHad o 1OCT 4204 u pazoasiaeHHadqa 1:4, 1:200 u 1:50.

Kucnora ykeycHasg o 'OCT 61, pactsop 2 Monb/mm>.

AvMmuak BogHbid 1o 'OCT 3760 u paszoasneHnbIin 1:50.

Ammonuit xnopucteiii o T'OCT 3773 u pactsop 20 r/om°.

MeTnnoBbIil KpacHBIN, CIUPTOBONM PacTBOp 2 T/moM°.

Coupt >TWI0BbBIM peKTUu(gpruKoBaHHbIN 110 | OCT 18300.

Kamit xenesocuaeponucthiii mo [OCT 4206, cBeXeIpUTOTOBICHHBIN pacTBop 20 T/1M°.

AMMOHMU HaacepHoKucabid 1o [OCT 20478.

Hatpun ykcycHoxkucabsi o 1OCT 199.

AMMOHMU ykcycHokuc b o 1OCT 3117.

§-OKCUXWHOINH, pacTBop 30 1/AM° TOTOBAT ciieayiommm oopasoM: 30 T peakTHBa PACTUPAIOT B CTYII-
Ke C HEOOMBIINM KOJIWYECTBOM 2 MOJL/IM® pacTBOpa YKCYCHOW KHMCJIOTBI, 4 3aTeM pacTBOPSIOT B 1 am?
2 MOJIB/IM> pacTBOpPA YKCYCHOM KUCIOTHI, (DIJILTPYIOT M IIEPECHOCIT B KOJIOY BMECTUMOCTLIO 1 mM°.

5.3. IIpoBenenue ananausa

Hasecky crmiaBa maccoli 1 T TIOMEIAIOT B CTAKAH BMECTUMOCTBIO 250 ¢cM?®, HAKPBIBAIOT YAaCOBBIM
CTEKJIOM M PACTBOPLIOT TIPU HATPEBAHUM B 15 cM® a30THOM KUCIOTHI, pazdbasieHHOM 1:1.

[locne pacTBOpeHHMS IPOOBI OIIOJACKHUBAIOT CTCHKHU CTaKaHa HEOOJbIIIUM KOJINYECTBOM BOIbI, KUTISI-
TAT OO VAAJSHUS OKUCIOB a30Ta, pa36asasgior pactsop 10 100—150 cM’, mpuausaioT 7 cM” cepHOI KHUCIIO-
ThI, pa3zoaBiacHHON 1:4, 1 BbIACHAIOT Meab eKkTpoinsoM o [ OCT 15027.1.

Ilocne oTneneHUa MeoU B 3ACKTPOJIUT IPUOABILIOT 3 T XJIOPUCTOTO aMMOHUS, 3— KalelIb pacTBoOpa
METUJIOBOTO KPACHOIO, HArPEeBAKOT JO KHUIICHUY U OCTOPOXKHO, IIO KaIlIIM, IMPHUOABIISIOT aMMHAK T0 TeX
op, MOoKa oKpacKa pacTBOpa Hal OocaJKoM He cTaHeT xkeiarou. Ilocne storo mpunusaloT emie 10 Kanenb
aMMHMaKa U KUTIITAT 1—2 MuH. Ocanok oT(gpUILTPOBLIBAIOT U ITPOMBIBAIOT HA (PUABLTPE TOPIYUM PACTBOPOM
XJIOPUCTOIO aMMOHMUSL.

[TpOMBITEIIT OCamoK pacTBOPAIOT Ha dhuabTpe B 20 cM’ TOpg4Yeil CepHOM KUCIOTEI, Pa30aBICHHOM
1:4, xoTopyio pUANBAIOT YacTsIMU. PacTBop coOMpalOT B CTAKAaH, B KOTOPOM IPOBOAMIIOCH OCAXKICHUEC
TUAPATOB, HEUTPATU3VIOT PACTBOPOM aMMMAKA O METHJIOBOMY KPACHOMY W MPWJINBAIOT 1 ¢CM® KOHILIEHT-

PUPOBAHHOM CECPHOM KHCIOTHI.
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PacTBop, 00LEM KOTOPOTO HE JOJDKEH TIPEBLIILATE 50 ¢cM?, IEpeIMBAIOT B COCY/L C PTYTHBIM KATOAOM,
UCTOAb3YSd B KA4yeCTBEC aAHOJA IUIATMHOBYIO CIIUpalib, U IOABEPIalOT SJCKTPOJIU3Y IIPHU CHIC ToKa 4 A
U HampsckeHUn 5—6 B. DriexTponans mpoaorKaloT Ao TeX Iop, MOKa M3 pacTBopa He OyaeT MOJTHOCTBIO
yIAJICHO Keae30 (KameabHasl peaKlusd ¢ XKeJIe30CHUHEePOAUCThIM KaalueM Ha (apdopoBol INIACTUHKES WA
dunbIpe).

He mpepriBag ToKa, pacTBOp CIMBAIOT B CTaKaH, (pUABTPYI 4yepe3 BOPOHKY ¢ PUILTPOM. PTyTHBIN
KAToI MPOMBIBAIOT 2—3 pasa mo 10 cMm’ cepHoil kucaoToli, pazdasaeHHoi 1 : 200, u 3aTeM TpU pa3a BOLOI
nopruamu 1o 10 cm?. [IpoMBIBHBIE BOABI TIPUCOSAUHSIIOT K OCHOBHOM YacTH pactBopa. [IpoMbIiBas, BO Bcex
CJIy4asiX Hajl PTYTbIO OCTABJISLIOT CJIOM KMAKOCTH B 2—3 MM I obecIicueHMsI KOHTAKTa ¢ aHoaoM. llocrnen-
HIOK IPOMBIBHVIO BOAY VIAISIOT MOJIHOCTLIO.

PacTBOop HEUTPaJIM3YIOT aMMHAKOM II0 HWHAWUKATOPY METHJIOBOMY KpacHOMY,  IHPWIMBAIOT
0,5—1,2 cM’ KOHLEHTPUPOBAHHOW CEPHOW KHCJIOTBI, TTPUOABILIOT 2—3 T HAACEPHOKUCIOTO AMMOHHUS U
HarpeBaloT 40 70—380 "C. Ocagok ABYOKMCH MapraHiia OT(pUALTPOBLIBAIOT U IIPOMBIBAIOT 3—25 pa3 CepHOU
KUcJI0TOU, pazdoaBiaeHHOU 1:50. K pactBopy nipuoasissioT 5—10 r yKCyCHOKHMCIIOTO HAaTpUd WIM AaMMOHUS U
OCAXKIAIOT ATIOMHUHUI PACTBOPOM OKCUXWHOJIWHA, TIpUianBag rociaeqHuii B konudectse 0,5—0,7 cM’ Ha
KaxKabI MUJITATPaMM aTtoMUHMA. PactBop Harpesarot go 60—70 °C 1 oTcTanBaloT IPHU JAaHHOMN TeMIIepa-
Type B TeueHUue 3—4 4.

OcanoK OKCUXMHOJATA aTIOMHUHUS OT(PpUIbTPOBBIBAIOT HAa B3BCIICHHDBIN (PUIBTPYIOIINU TUTEIb IIPU
OTCACbIBAHUU, IIPOMBIBAIOT TOPAYCH BOAOM A0 IIOJHOIO 00CCIBCUMBAHUS ITPOMBIBHBIX BOA. 1 UIelIb ¢ Ocan-
KOM BBICYIIWBAIOT B CYINWJIBHOM LIKady rmpu 130—140 "C 1o mocTossTHHOM Macchbl ¥ B3BCIIUBAIOT.

5.4. O0padoTKa pe3yjJbTaToB

5.4.1. Maccosyo nojo aTioMAHAS (X)) B IIPOLIEHTAX BBIYUCIIAIOT IO (POpMyIIe

Y. - m-0,0587-100
5 my ’
TAe m — Macca ocaaka OKCHUXMHOJATA aJIIOMUHUS, T;
0,0587 — Ko>PPpULIMCHT MnepecuyeTa OKCUXUHOIATA AJTIOMUHHAS HA aJIOMUHUMN;
m, — Macca HaBeCKM CIUIaBa, T.

5.4.2. AOCONIOTHbBIC pAaCXOXACHUS PE3YIbTATOB MapaLICIbHBIX olpeacIcHU (d — MoKa3aTelIb CXOI1-
MOCTH) HE OOJDKHBI MIPEBBIIATh JOIIYCKACMBbIX 3HAYCHWHN, IIPUBCACHHBIX B Ta0. 1.

(U3menennan peaaknusa, Usm. Ne 2).

5.4.3. AOCOMIOTHBIC PAacXOXXICHU Pe3yaAbTATOB AHAJIN34a, MOJYYCHHBIX B ABYX Pa3JIUYHBIX JIA0OPaTO-
pUSIX, WIN ABYX PE3yJAbTAaTOB aHAIU3a, HOJIYYCHHBIX B OMHOU JIabopaTOpHUH, HO IIPU Pa3IMYHBIX YCIOBUSIX
(D — moxazaTeiib BOCIIPOU3BOAMMOCTH ), HE JOJKHBI IPEBLINIATE 3HAYCHWI, IPUBCACHHEBIX B Tao. 1.

5.4.4. Konmpoab mounocmu pe3yabmamos aHadAu3a

5.4.4.1. KOHTpOAb TOYHOCTHU pe3yIbTATOB aHAIM3a MPoBOAAIT 1o 1I. 2.4 .4.

5.4.3, 5.4.4. (Beeaenn! aonoanureabno, U3m. Ne 2).

6. ATOMHO-ABCOPBIIMOHHBIM METO/I, OIIPEIEJIEHUS ATIOMUAHWS
I[MPU MACCOBOMU JNOJIE ATIOMUHUA or 0,01 % no 0,25 %

6.1. Cymuocts MeToaa

MeTon OCHOBaH Ha M3MEPCHUU IOIJIOIICHUS CBEeTa aTOMAMHU aJIIOMUHUS, OOPpa3yIOLIUMUCS TIPU BBEC-
NEHUU aHAJIU3UPYEMOTO pacTBOpa B ITaM4 alleTUJICH — 3aKUCh a30Ta.

6.2. Anmaparypa, peaKTHuBbI M1 PACTBOPbDI

ATOMHO-a0COPOIIMOHHBIN CIICKTPOMETP C UICTOYHUKOM U3IYUYCHUS I ATIOMUHUAA.

YcTaHoOBKA OIS AJCKTPOIU3a ¢ ABYMS IUIATUHOBBIMHU AJICKTPOIAMMU.

Kucaora azornadg no 1 OCT 4461 u paszoasnennag 1:1.

Kucnora consrasg o 'OCT 3118 u pactBop 2 MOab/oM>.

Kuciaora opomuctopogopoanasa no I OCT 2062.

bpoMm o TOCT 4109.

CMech 171 pacTBOPEHUS CBCXKEIIPUTOTOBJICHHAS. ACBATH OOBEeMOB OPOMHCTOBOJOPOIHOM KHMCJIOTHI
CMEIUBAIOT C OTHUM O0OBEeMOM OpoMa.

Kamit xaopucteiii mo TY 6—09—5077 wnu Hatpuii xinopucthiii mo [OCT 4233, pactsop 10 /oM.

Bonopona nepekucs mo I'OCT 10929.
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Amomunani o 'OCT 11069 ¢ maccoBoii goneii amoMuUHug He MeHee 99.9 %.

CTaHmapTHBIC PaAacTBOPLI AJIIOMUHHUAL.

PacTBop A; roToBAT caeayionmM oopaszoM: 0,5 T alIIOMUHUS PACTBOPIIOT TIPU HATpPeBaHUU B 20 cMm?
COJISTHOM KUCHOTBI ¢ AoOaBiIeHneEM 2—3 ¢cM’ MepeKucH BOAOPOaa. YIAIIIOT U30BITOK TIEPEKUCH BOLOPOAA
KUTISYEHUEM, PACTBOP OXJIAXKIAIOT, TEPEHOCIT B MEPHVIO KO0y BMeCTUMOCTBHIO 500 cM’ W JOJIWBAIOT
BOOOW OO METKH.

1 cm? pactBopa A comepxut 0,001 T aroMUHUA.

PactBop bB; rorosdar cienyooumm oopazoM: 10 cM? pacTBopa A TIEPEHOCAT B MEPHYIO KOJIOY BMECTH-
MocTbio 100 cm?, noGasistior 10 cM? 2 Mosn/aM® pacTBopa COMSTHON KHUCIOTHI M JOMUBAIOT BOJOM 1O METKH.

1 cm? pactBopa b comepxkut 0,0001 r amoMuHNA.

6.3. IIpoBenenne anannsa

6.3.1. /l1a 6pons ¢ maccosoii doaeii oa06a 0o 0,05 %

Hasecky cruiaBa Maccoil 1 T TOMelaloT B CTAaKaH BMECTUMOCTLIO 250 ¢cM® M pacTBOPAIOT IIPU HATpe-
gaHuu B 10 cM® a30THOU KMCIOTHI, pazbasicHHON 1:1. OKMCABI a30Ta YIAISIOT KUMISYEHUEM, PACTBOP
OXJIAKIAIOT, Pa3baBIdIOT BoLoil 10 oobeMa 150 cM® ¥ MPOBOAMIT BJIEKTPOJIN3 AN BBIACJICHUA MEOU TIO
[OCT 15027.1. DaeKTpOaUT BBITAPUBAIOT 10 oobeMa 10 cM?, OXJIaXIaloT, TIEPEHOCIT B MEPHVYIO KOJI0Y
BMECTUMOCTBLIO 50 ¢M?, JOOABIIIOT 5 CM® pacTBOpa XJIOPUCTOTO KATWS WIN HATPUYI W JOIUBAIOT BOAOW HO
METKMU.

N3Mepsa1ioT aTOMHYIO a0COPOIINIO AJTIOMUHHUS B IDTAMCHHU alleTWICH — 3aKHCh a30Ta IIPU JJIMHE BOJIHLI
309,3 HM mapayuIciIbHO C T'paAyUPOBOYHBIMHU PACTBOPAMMU.

6.3.2. /l1a 6pons ¢ maccoeoil doaeii oa08a ceviiie 0,05 %

Hasecky cmaBa Maccoi 1 I TOMEIAoT B CTAKAH BMECTUMOCTBIO 250 ¢M® 1 OCTOPOXKHO HOOABIIIOT
15 cM? eMecu mig pactBopeHud. [locie pacTBOPEHU OCTOPOKHO BBITIAPUBAIOT PACTBOP Jocyxa. Broimapusa-
Hue ¢ 15 cM® cMecH a8 pacTBOPEHUS TIOBTOPSIOT ABAXK/BI, BLIIAPUBAY B KAXIOM CAyYae IOCyXa.

K cyxomy octaTky no6asngior 10 cM? a30THOIN KMUCIOTEI M BLITAPUBAIOT IO CUPOTIOOOPA3HOTO COCTO-
auud. [HosropgioT Beimapusauud ¢ 10 ¢cM’ a30THOIW KHMCIOTEI, pa3baBaAsSIOT BOAOM 10 odobeMa 150 cMm® u
nposoaiT snekrponus o [OCT 15027.1. BaeKTpoauT BLIIApUBAIOT 10 oobeMa 10 cM?, oxiaxnanoT, nepe-
HOCAT B MEPHYIO KOJIOY BMECTUMOCTBLIO 50 ¢M?, ToGABAFIOT 5 ¢M> pacTBOpa XJIOPUCTOTO KW WIN HATPUY
1 JOJIHUBAIOT BOAOM OO METKMU.

N3Meps10oT aTOMHYIO a0COpOLNIO aTIOMUHMS, KaK yKa3aHo B II. 6.3.1.

6.3.3. [locmpoenue epadyupogoutioco epaurxa

B mecdTh M3 OOWHHAOLIATU MEPHBIX KOJIO BMecTUMOCTBIO TIo 100 M’ momernator 1,0; 2.,5; 5,0; 10.,0:;
15,0 cM’ cra”maptHoro pactsopa b amomunwng; 2,0; 3,0; 4.0; 5,0 u 6,0 cM’ cTaHmapTHOrO pactsopa A
amoMuHns. Bo Bce komobl no6asisaior 1o 10 cM? pacTtBopa 2 Monb/aM® cosTHOM KuceaoTel, 10 cM? pacTBopa
XJIOPUCTOIO KaJIud WJIW HATpUd, JOJIUBAIOT BOAOU JO METKH U MU3MEPAIOT ATOMHVIO a0COPOIINIO aJTIOMU-
HUS, KaK yka3zaHo B II. 6.3.1. Ilo moiyyeHHBIM JaHHBIM CTPOST TPagyUPOBOYHBIN Ipadp UK.

6.4. O0padoTKa pe3yabTaToB

6.4.1. MaccoByio D010 aTIOMUHHUA (X ) B IIPOLICHTAX BBIYHUCIISIOT TI0 (hOpMYyJIe

:C-V_

Xg - 100,
rme C  — KOHIICHTpALMS AJTIOMUHUS, HaWICHHAs [0 TPaayrupoBOYHOMY rpaduKy, I/CM>;
V' — 0OBEM KOHEYHOTO PACTBOPA TPOOEI, CM>;

M — Macca HaBeCcKH, T.

6.4.2. AOCOTIOTHEIC PacXOXICHHUS Pe3YIbTaTOB NapaUIC/IbHBIX ONPeacIcHUN (d — MOKa3aTe/Ib CXOIH -
MOCTH ) HE JOJZKHBI IPESBBIIIATh JOYCKACMbBIX 3HAYCHWH, IIPUBSACHHBIX B Ta0i. 1.

(U3menennas pegakuusa, Usm. Ne 2).

6.4.3. AOCOJIOTHBIC PacXOXICHUS PC3yAbTAaTOB aHAJIM3a, IIOJYYCHHBIX B ABYX Pa3INYHBIX Ja0OpaTo-
pUIX, WIN ABYX PE3YJAbTATOB aHAJIU3a, HOJYYCHHBLIX B OMHOU JIabopaTOpUH, HO IIPU PA3INYHBIX YCIOBUSIX
() — moxazaTeiib BOCIIPOU3BOAMMOCTH ), HE JOJDKHbBI IPEBLINIAThE 3HAYCHUI, IPUBEACHHBIX B Tao. 1.

6.4.4. Konmpoav mournocmu pe3yabmamos anaiusa

KOHTpOJIb TOYHOCTH Pe3yIIbTATOB aHAJIM3a IMTPOBOIAIT IO | ocymapCcTBEHHBIM CTaHIAPTHLIM OOpas1iaM
OC30JIOBSIHHBIX OpOH3, aTTECTOBAHHBLIM B YCTAHOBJICHHOM HNOPSJAKE, WM COIIOCTABJICHUCM PE3yIAbTaTOB
aHaAJIN3a, ITOJYYCHHBIX ATOMHO-a0COPOLIMOHHBIM, (POTOMETPUUYCCKUM WIW T'PABUMETPHUUYCCKUM METOIOM
aHaau3a B coorBeTcTBUU ¢ ['OCT 25086.

6.4.3, 6.4.4. (Beeaennl nonoanureanbno, Msm. Ne 2).
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IrocCTt 15027.2—77 C. 14

7. ATOMHO-ABCOPBIIMOHHBIM METO/, OIIPEIEJTEHUS ATIOMUAHWS
[P MACCOBOMU J1OJIE ATIOMUHUA or 3 % no 13 %

7.1. CymnocTp MeToaa

MeToa OCHOBAH Ha U3MEPECHUU TIOIJIOILCHUY CBETa AaTOMAMHU aJTIOMUHUS, OOPpa3yIOLIUMUCH IIPU BBE-
NCHUHW aHAJIU3UPYECMOTO pacTBOpa B IIaMd alleTWICH — 3aKUCh a30Ta.

7.2. Anmapartypa, peaKTHBbI M PACTBOPbLI

ATOMHO-a0COPOIIMOHHBIN CHEKTPOMETP ¢ UCTOUYHUKOM HM3JIYVUCHUS IJI AJIIOMUHUAA.

Kucaora azotHast o ['OCT 4461.

Kucnora conanas o 'OCT 3118 u pactBop 2 MOJb/IM>.

Bonopona nepexuicyr mo I'OCT 10929.

Kamit xaopucteiii o TY 6—09—5077 vnn Hatpuii xinopucthiii mo ['OCT 4233, pactsop 10 r/om.

Amomunanii o I'OCT 11069 ¢ maccoBoii goneii axoMuHUS He MeHee 99,9 %.

CTaHaapTHBIA pacTBOP AJIIOMHUHHUA;, TOTOBIT CJICAVIOIIUM oOpasoM: 0,5 T aIIOMHUHUS pacTBOPSIOT IIPHU
HarpeBaHUM B 20 cM°> CONTHON KHUCAOTEI ¢ JOOABIEHUEM 2—3 ¢M° pacTBOpa TIEPEKUCU BOAOPOIA. YIAIIIOT

U30BITOK NIEPCKHUCH BOJOPOJA KUIIIYCHUEM, PACTBOP OXJIAXKIAIOT, IICPCHOCIT B MECPHVIO KOJI0Y BMECTUMO -
cTbio 500 cM® ¥ DOIMBAIOT BOAOM MO METKH.

1 cm? pactBopa comepxut 0,001 T amoMUHUA.

7.3. IIpoBenenue anaausa

7.3.1. Hasecky cruiaBa maccoii 0,25 T mOMEaoT B CTAKAH BMECTUMOCTLIO 150 cM? U pacTBOPSIOT pH
HarpeBaHUU B 10 cM” a30THOM KHMCJIOTBI ¢ JOOABJIEHUEM HECKOJIBKUX KATEIbh COMTHOW KUCIIOTDI.

OKMHCJIBI A30Ta VIAIAIT KUIITYCHUEM, PAacTBOP OXJIaXKIAalOT, IIEPSHOCIT B MECPHYIO KOJI0Y BMECTUMO-
cTBIO 250 cM?, 10GABIAIOT 25 cM? pacTBOpa XJIOPUCTOTO KATUS WIW HATPUS W JOIUBAIOT BOAON 10 METKH.

N3Mepsa1ioT aTOMHYIO a0COPOIIMIO aJIOMUHHUS B IDTAMCHHU alleTWICH — 3aKHCh a30Ta IIPU JJIMHE BOJIHBI
309,3 HM napayuicjIbHO C I'PaAyUPOBOYHBIMU PACTBOPAMMU.

7.3.2. [locmpoenue epadyuposouroeco epaghuxa

B ceMb 13 BocbMU MepHBIX KOJIO BMecTUMOCTBIO 110 100 eM?® momemaror 2,0; 4,0; 6,0; 8,0; 10,0; 12,0 u
14,0 cM? cTaHZAPTHOIO PacTBOPA ATIOMUHUA.

Bo Bce kon6bI mobGasngior mo 10 cM’ pacTtBopa 2 MOJL/IM® COJMSTHOW KUCAOTHI, 10 cM® pacTtBOpa
XJIOPUCTOIO KaJIud WJIW HaTpUs, JOJIUBAIOT BOAOU JO METKH U MU3MEPSIOT AaTOMHVIO A0COPOIINIO aJIlOMU-
HHUS, KaK yKazaHo B II. 7.3.1. I1lo mony4yeHHBIM JAHHBIM CTPOSIT I'PadyUPOBOYHBIN I'pad UK.

7.4. O0padoTKa pe3yabTaTOB

O0paboTKyY pe3yabTaTOB NPOBOASIT, KaK YKa3aHO B II. 6.4.

Pazn. 6, 7. (BBeaennl gonoanureabHo, Msm. Ne 1).

7.5. MeTon IpUMEHSIIOT IIPU PA3HOIJIACHSIX B OLICHKE KAaUyeCcTBaA OC30JIOBIHHBIX OpPOH3.

(BBenen nonoanuresnno, Usm. Ne 2).
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C. 15 TOCT 15027.2—77

1. PASBPABOTAH U BHECEH Munucrepcreom nsetHoin meraaayprun CCCP

MH®OPMAIIMOHHBIE JAHHBIE

2. YTBEPXKXJEH U BBEJIEH B IEMCTBUE IlocranoBienuem 1'oCyaapCTBEHHOI0 KOMMTETA CTAHAA-
T0B CoBera MunuctpoB CCCP ot 28.06.77 Ne 1614

3. BBAMEH IOCT 15027.2—69

4. Crangapt nojgnoctoio coorBercTeyer CT CHB 1532—79

5. CCbIUIOYHbIE HOPMATUBHO-TEXHUYECKHUE 1OKYMEHTDbI

Oobo3HaueHue H1/1, Ha
KOTOPBIN aHA CChLUIKA

HomMep paspena, IyHKTa

OobosHaueHue H1/, Ha
KOTOPBIM JaHa CChUIKA

HomMep paszpena, IyHKTa

['OCT 61—75
[OCT 199—78
L1OCT 435—77
[OCT 493—79
['OCT 614—97
[OCT 859—2001
['OCT 2062—77
[OCT 3117—78
[1OCT 3118—77

['OCT 3760—79
[OCT 3773—72
[OCT 4109—79
[OCT 4204—77
['OCT 4206—75
[1OCT 4233—77
['OCT 4328—77
[OCT 4461—77

[OCT 4463—76

2.2. 3.2, 3a.2, 42, 5.2
3.2, 36.2, 4.2, 5.2
2.2

BBonHag dacTth
BBomHag yacTto

2.2. 3.2, 36.2

42,52

2.2, 3.2, 3a.2, 4.2, 5.2
2.2, 3.2, 3a.2, 36.2,

42. 62, 7.2

2.2, 3a.2, 4.2, 5.2
4.2, 5.2

4.2, 6.2

3.2, 3a.2, 36.2, 4.2, 5.2
5.2

3.2, 3a.2, 6.2

4.2

2.2, 3.2, 3a.2, 36.2,

42,52, 62, 7.2

2.2, 3.2

[OCT 4518—75
[OCT 4529—78
['OCT 4658—73
['OCT 6563—75
[OCT 6691—77
['OCT 10484—78
[OCT 10652—73
[OCT 10929—-76
['OCT 11069—74
[OCT 15027.1—77

[OCT 18175—78
[OCT 18300—87
['OCT 20478—75
['OCT 23932—90
['OCT 25086—87

TY 6—09—5077—87
TV 6—09—53—59—87
TY 6—09—5413—88

2.2. 3.2, 3a.2, 36.2

3a.?2

5.2

30.2, 4.2, 5.2

2.2, 4.2

4.2

2.2, 3.2, 3a.2, 30.2
3.2, 6.2, 7.2

2.2, 3.2, 3a.2,4.2, 6.2, 7.2

4.3.1, 4.3.2, 5.3, 6.3.1,
6.3.2

BBonHadg yacTthb

2.2, 3.2, 30.2, 5.2

5.2

5.2

1.1, 2.4.4, 444, 6.44.

6.2, 7.2

4.2

4.2

6. Orpanryenne CpoOKa AeMCTBUA CHATO MO NPOTOKOay Ne 3—93 Mexrocyaapcrsennoro CoBera nmo CTaH-
aaprusanuu, Merpojaorum u ceprupukamuun (MYC 5-6—93)

7. U3IAHMUE ¢ U3menennsamu Ne 1, 2, yreepxkaennbiMu B pepae 1983 r., mapre 1988 r. (MYC 6—83,

6—88)
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