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Hacrosmull cTaHAapT veTAHARAHBASD THTPHMETPHYCCHNED MeToL
ONPEAEAEHHA ATOMHHHA (ApH MaccoBoll Lode anOMHHHA oT 1 ao
3,5 %), goToverprueckifi meTos (npH MAcCOBOH AoAC AJHNMHHHA OT
0,005 o 0,5 %) H atoMuc-abcopiunoRnul MeTod (NPH MACCOBOR A0
ae amoMauag or 0,01 0o 3.5 %) B HuEeTe, HHESTEBRA H MEIHO-HHEEe-
gepny endasax no TOCT 492w TOCT 159241,

I. OBILHE TPEBOBAHHA

Ofmpe Tpefosasns K MeTotam avanwsa — no [OCT 25086 c no-
noanennes no pazn. 1 DOCT 66881,

2. THTPHMETPHYECKHRA METOH ONPEAEMEHHA ANKOMHHHR

21 CymwHocTr METOLa

MeToa oCHROBaK HA CDAARBAHNH BCEX HOMNOHEHTOR AHAAHIHPYEMO-
e cldasa B KOMDASKCH PacTEBOpPOM TPHADHA B, THTpOBAHHE H30HTES
tpuaona b pacTeopom cydkdaTa MenH, PEIAOKMEHHH KOMINEKCOHATA
ANOMHHEA DTOPHAOM aMMOHHA WM HATPHA 0 MOCAEIYIOUIEN Onpede-
ACHHH AAWMHHAR THTPOBAHHEM CTAHAAPTHEM pactBopom medn (1)
aMNepMETPHYECKH AN B NPHCYTCTBHH HHLHEATOPE | [2-nHpHIKAAI0])-
Z-Hadrrona.

22 AnnapaTypa, PEAaETHEM H PRCTBOPH

pH-serp pH 340 naw apyrofi nprGop 7010 #e Kaacca co BOOMM
M{HHH LA HHOCTHM A,

Hapauwe ofraimiasioe
© Hanatensctso cranpapros, [992
Hacronmuf cTARSAPT He MORET GHTE NOAHOCTENY HAR YACTHEAD DRCAPOHIBEMEH,
THPAEHPORAH B pacnpocTpaned s paypemenus Moccramaapra Poccws



MoCT e6sed—o2 C. 2

YeTanoBHA A0R THTPOBAHHA © AMAEPOMETDHMECKON HHIHEALHEH
KOHEHHOR TOUKH THTPOBAHHA (MEPTEX) COCTONT HA CTAKAHA | BMEecTH-
MOcThie Z50—300 cM?® Ins anaaHaHpyeMOoro pactROpPa; ABVE mAaTHHO-
BhIX HHOMKATOPHHX 3MeKTpodos 2 gauAoi 20<20 mwm o gwamerpom
081 mM; MArHHTHOR MEWAAKH J A08 DepeMOMIHBAHHA PACTBOPA B
npoHecee THTPOBANAR; HCTOMHHEA 3alaHHoro ToEA & (aHKyMyAATOpa
HAW cyXxoi Gartaped) wanpasednew 18 B, nepemedworo conpotuBmae-
HHA & Ha | MOM 338 veT2ROBASHAA NOJAPHAYIILErD Toka 2—10 MKA;
MHKpOAMNepMeTpa 7 o0 WKaA0H na 25 MKA, NOCHeLOBATEILHO BRJIO-
WEHHOTD B LENb; NOTCHEROMETRA §, BRAKYEHHOID 18paliglbHe B UEnk
A08 HIMCPEHHR HANPHMEHHA HA SACHTPpORaN; GHpeTHd 4 BMECTHMO-
cThio 25 ew?,

Lena Aedendsn WKIIE NOTEHUHOMETPE RONKHRE (HTL HE Menee
5 mB, 4TO NPH CKa4He NOTEHURAANA B TOUHE SKENBAACHTHOCTH olecne-
YHBACT OTHIOHEHHE CTPEAKH MO WwKajde npubopa we medee veym ma 20—
25 pencunfl, B KadecTBe NOTEHUHOMETPa MOMMNO HenoabsoBark pH-
serpel pH 340, pH 121 non JTTM-60 & pesaMe ME3IHBONBTMETA,

Krraora gaornas no TOCT 4461, pasfapaeqswasn 1: 1.

Kncaora coasnan no TOCT 31 IE asfagnennans 1:1 w 1:50,
Knenora cepuan no FOCT 4204, pazbasaennan 1: L.

Kucaora gropucrosogopoasan no FOCT 10484,

Kucaora yxeyenaa no T'OCT 61,

Boaopona nepekncs no NOCT 10929, 30 % -swh pacrsop.
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Cuech 408 ofHOBNEHHE DOBEPXHOCTH sderTpofos; K 20 cm® coan-
ol wucaoTel (1:3) aofasdRior necKOILHo Kanels NepekncH Bojao-
poaa. '

¥ poTpomu.

Awmmuar soanwil no FTOCT 3760, pastasaesnwi 1 : L

Ammonnii yrevenosseani no TOCT 3117, pacrsop 200 rfam?.

Avmmonnfi dropuceTwil no DOCT 4518,

Hatpwuit gpropretmi no DOCT 4463,

Iruaenauamnd — N NN' N-rerpaykeycnoll KucioTs aunarpue-
Bas codk, aysoauas (tTpuaow B) no FOCT 10652, pacteop 100 rfam?.

t-{2-nupnanaaszo)-2-wadron ([TAH), conprospil Cpacmup 5 rfom?,

Mapranen, (11} cepiormcnwi F-sodnwi 1o FOCT 435 pacreap,
coaepauinil | mrfam?® maprawua: 275 r coan pacteopslT B 1 gy’
BOARL

Coppr 3TrAoERl pektidurobanHui Texuugeckull no FOCT 18300,

KapGamug (moucsyua) po FOCT 6691, pacteop 100 rfawm®

Megs waprn MO g MOD no FOCT 859,

Cranjapruwe pacreopum wegr 0,05 u 0,02 soasfam® pacTsoph:
377 r (0,05 moas/am®) w 1,2708 r (0,02 mons/oM?) Mequ pacTBopamT
B 30 em? azothed kucaorw (1: 1), EHDATAT 00 yASJ€HHA OKHCAOR
HAOTH, DXAGHARIOT, HCATPAMHIYVIOT AMMEAKOM 10 NOABIEHHA HEHCue-
FAWUETO OCHAKE, KOTOPLA pacTBopsioT Aclap eHHeM YECYCHOH KHCaO-
Thl ¥ paidapaanT ool o 1 au,

AnmeosuEnil mapru A wou AY no TOCT 11065,

CTanAapTHEE PACTBOP AJOMHHHA: 1 ¢ 3 0OMHHHA DACTBOPAIOT B
10 eM? coanrof KHeaotw (1 1), pacTBOp NepPEHOCAT B MEPHYH) Koudy
pMecTHMOCTER 1000 eM® i AoaHBaKT 40 METKH BOAo.

I em? pacteopa cogepur 0,001 r anwoMHEES.

2.2.1. Merawoska MAOccosdn KOMeHT AL crandaprnosg pacTao-
pa 002 moasfdund wedy

221l C AuFHyAABRIU uhdukayued KoRegHOU
TORKNKE THTPOSORUSE

10 eM? CTAHAAPTHOrO PACTHOPE AANMHHMA OOMEULANT B KOHHYEC-
Ky Koady svectimoctein 300 cw?, pasbasnawr sonod o S0—60 cum®,
HEATPANHIYIOT PAacTEOPOM AMMHAKA 10 O0Pa30BARHA HEHCILAAMILEND
OCalkd, KoTopuf pacTeopamT AolaBlcHHeM COAAHON KHCAOTH, nocae
gero npufapaswr enle se Kana kucaote. [Jobasnswor 10 ew® pa-
creopa Tpuaoda B, 100-—150 ex® ropadedl Boaw H AArRER I pacTROp
o wunedis. B m;:uaqaﬁ pacTsop NPHAHBAKT 10} cm* pacTeOopa yreyc-
wokncaore amMonas, 0.5 cv® pacrsopa [1AH w tetpyoor ropavwi pa-
cTBOD craniapTHEy pactsopor 0,05 Moan/am® Menn no nepexona opasx-
WeBoH oxpacks pacTBopa B cHHoio. Jobaparior | r GTOpHCTOrD HATPHA
HAH AMMOHHA, KHOATAT 5 MHH H THTPYHT CTEHASPTHHM PacTBOPOM
002 moabfamM® vedw 1o nepexola seJedol oKpackd PACTBOPA B CHHIDE,
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E21EC agmpepoMeTpunpcKol uHduKkayued Ko
HewROU TONKY TUTPOBAKEA

[0 eM? cTanpapTHOre pacTBOpa ANOMHEHHA ROMEMLAKT B CTAKaH
pMecTHmocTeio 300 ev?, nofapamior 20 cw® Bogw, | em® pacteopa cep-
HOKHCAOTO Mapranua # 10 cu® pactopa TpHaoua B

Yeranasamsawtr pH pactsopa 6,0 -6,2 no pH-merpy, AZobasins
AEGOABUIHME NOPUHAME VPOTPOIAR B KHIATAT pactBop 5 wau. [Mocae
OXMAMIEHHA VCTAHOBAMBANT CTEKAH HA MACHHTHYK) MCWAAKY H 0o-
rpy#anT B pacTsop NAATHHOBHE SJEKTPOAL. C nOMOLLBK) nepeMed-
HOTO CONPOTHBAEHHA VCTAHABAHBAKT B DENH ToK 2—10 kA, BRmoua-
KIT MOTEHIHOMETP  VCTAHABAHBAWOT CTPEAKY HA WKANE [OTEHUHOMET-
pa npnGAHIHTENBHO HA CEpPelHHe WKANh. OTTHTPORWBAKT HIOGHTOK
TpHaoHa b cTamnapTHHM PacTBOPOM MEIR NPpH NepeMellHBavHH pa-
eTBOPd. THTPAHT NOAAWT B CTAKan NPHOJHIHTEALHO CO CKOPOCTRIG
I cw®/mun. K woHuy THTPOBAaNHS CTAHAAPTHWHA pacTBOp Menw nobam-
AREOT N0 KanaaM, THTpoBaHHE CHUHTANT 3ZKOHUEHHBIM, €CNH oT Aobas-
AeHHA 0AHON KanAH pacTBOpa MeIH CTPeJKa NOTEHUHOMETPa OTKAO-
HHTCA He Menes ues Ha 20 peaenndl wraaw (100 «wB).

JofGasanwT 1 r ropaia HATPHA HAH AMMOHESA, ycTanasansawT pH
6,0—6,2 (no pH-merpy) noGapienses HeCKOJBHMX Kaneab asorHofi
Enenorel (1 : 1) HAH ypoTponHsa H KHOATAT pactsop 5 med. [locae
OXNAHAEHHA PacTBOP NOTEHUHOMETPHYSCKH THTPYIOT CTaHIApTHHIM
PacTBOPOM MEIH, Kak ONHCAHO BHINE,

Maccopag KoHUeSHTPaUKA pacTBopa Mens (T), BHpameHnan B rpam-
Max amoMEHHA Ha 1 eMm? pacTBopa, BuUKcAseTca mo Qopmyae

rae (0] —wmacea ANOMHHHA, COOTHOTOTHVEILLAR  AJONKBOTHON HaCcTH,
BIATAH AR THTPOBAHHA, T;
V— nfbey cTARAAPTHON PAcTBOpa Meal, HAapackoloBaudui Ha
BTO[HE THTPOBAHKE, CM3.
23, Mlpoaepenme amandaa
23,1, Jarg cnadan syslioas
231, Oapedesenne ¢ suiyassnod nuduragued
KEOHERMOND Todsky TUTPOAORUN
Hasecky ciaaba maccoi (L20 © nosMeillanT B KONHYECHYHD Konby
puecTimocthin 500 cu®, gobapasor 10 oM? a30THOR KHCAOTE I PACTBO-
(ET mpH HarpeBanHd, [Tocie pacTBOpEHHEA CIaBd CTEHKH KOAOMW
OOOJACKHBAKT BOLOH B PACTBOD HHOATAT |—2 MHH AJOA yA4JEHHA
OKHCAOE a30Ta, Pacteop oxiaaxiaawt, nobapaswor 10 cw® pacTeopa
MOMEBHHE H HEATPAIHAYVIOT PpacTBOPOM AMMHAKa 10 obpa3joBauMms He-
HCHe320ULers 0CalKa, KOTOPLA PacTROPAIOT A06aBIEHHEM COAAHON Kic-
sote. [Mocne vero npudaBagior eUle AR KAalAH KHCAOTH, A0GABARKOT
20 cm® pacteopa tpuaona B, 100 cm® ropsvedl BoaW H 1anee aHAAHI
BEIVT, KAK yrazauo B n. 2211
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2312 Onpedeacrniie ¢ CMAEPOMETPUYCCKOND WH-
dukguyueld KOHEYHOHG TOYKEN TUTPOBAOHLR

Hasecky conapa mMaccoll 0,25 r noMewlamnt B cTAKAH BMECTHMOCTLIO
300 cw®, moGasasor 10 cM? a30THOR KHCAOTH, HAKPHBAT HACOBHM
CTEEJOM, CTEKAAHHOH HAM IAACTHEOROR MAACTHHEGH H PACTEODSHT
npe parpesannd, [locte pacTBOPCHHA CNASEA CTEKAD HAH MABCTHHEY
H CTEHEH CTaKaHd ONOJAcKHBAWT BOAGH H PACTHOP BHOAPHRAWT A0
BIEBHOMD OCTATHA,

Crakan oxtamnawTt, gofasisor 20 cwm? wogm, | em® pacreopa
CEpHOKHCADMD Maprakus, 20 em? pacteopa tpwackz B p fasee aMa-
AN BEOVT, KAK YEAIAHD B 1, 2_2,1.%J

232 Han craageq aimsets

2321 Omnpedesenue ¢ sgusyaasnotl uxduxayuerd
KoHEdHOd TOWKE TUTPOGAHUA

Hasecky cnaana saccofl 0,25 r noMeillanT B NIaTHHOBY W MalLKY,
achapagwT 10 cm? azoraofl KuenoTs, 2-—3 cm? propucToBoAOpodHOf
KHCAOTH, HAKPRIBAKT KPBIKOA W3 gToponiacta HAH MAATHHLL B pa-
cTROpAWT npH  Harpesaius. [locne pacTBOpeHHA ©nAaBa  KPEILLIKY
M CTENKH YAIIKH ONodacHHBaT soaof, gobasnawt 10 cv® cepHofl KHC-
aoTe (1:1) B ynapeeaoT Ao HA4ANA BHAEACHHS O€10r0 AkMa Cep-
HoH KBECAOTH. Oxaa#iednsdl ocTaToR pacTBopsioT B 50 oM Bogk npw
HarpeBakHH. PacTBOp NEPEHOCAT B KOHHYECKYH KOAGY BMECTHMOCTHED
500 cu' w HefiTPANHIVIOT PACTBOPOM AMMHAaKa A0 obpasoBaHMA HEHC-
YEIZIULErD OCALKA, KOTOPWA pacTBopAnT Q003BACHHEM CONAHON KHC-
A0TH, MOCTE yero NpRO4sAMHOT eule N8 Kaldd KACIOTH H Aaice mo-
CTYTAKT, Kak yKalano B m. 2.2.1.1.

2322 Onpedescrue ¢ AQMAREPOMETPHYEECKON W H-
dugdyuell KoHegHod TOYKY TUTPOAAHURA

Hapecky coaapa maccod 0L26 r noMewanT B NASTHHOBYED Wa-
Ky, aofasadoT 10 cw® azoTHol Knenotw @ 2—3 oM @TopHeToBOn0-
POOHDA HHCAOTL, 4AlUKY HAKPHEBAKIT HPWMIDKOH H3 @TOpOonaacTa M
MIAATHEE W PacTEOpPHKT npx Harpesannd. [locde pacTeOpeHHA cnaass
KPHINEY H CTEHEH 94lUKH OMOASCKUBawT Boloi, acbapimwot 10 cwad
CEPHOA KHCAOTH ¥ YOAPHBAKT 00 HAYANS BHACAEHHA OCAONO AEIMA
ceprofl KHCAoTH, OXAa¥AeHHER OCTATOR PACTEOPSIOT B BOLC MPH HA-
rpeRantd. PAcTROp NepeHOCAT B CTAKAH BMecTamoeTeo 300 om? u as-
JIEE MOCTYVMEKT, KaK vRadano B m, 2.3.1.2,

24 OO0paforTka pesyALTATOB

24.1. MaceoRyi A0010 anoMHAEA (X)) B NPOLUEHTAX BHUHCAADT N0
thopmy.Te
X TH0
L

rae V' —ofLem pacTBOpa Mein, HIPACKOAOBAHHWE HA BIOPOE THTPO-
BAWHE, MY
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T —Maccopas EOHUEHTPAOHA PAcTEOPA MEAM, BHPAMeHHan B
rlem® adoMHHRS;
M — Mactd HABECKH CNJaBa, T.
2.4.2, PacxoMACHAA Pe3yIbTATOB TPEX NAaPaJAeIbHEX onpeneseHni
d (NOKa’aTenk CXOAHMOCTH) H PesyaeTaToB ABYX aHaauaos [ (noxa-
3aTeNk BOCHPOHIBOAHMOCTH) HE QOJMHE NPeBHIUATH 3HAYCHHAA domy-
CHAEMMX PACXOMACHHH, MpHBelenuux B Tafa, |,

TaGawuwa |
JIM}'-I’.’.BL'HII’.E PI.I:ID‘ui."HI..I, L]
Macenard qenHd ATHEIEHE, *,
a m
iy 000G ao D010 Braow 0,00 0,003
Ca. 0010 = 003 £ 0 0,004
M 003 = 005 » 0005 0,007
3 0,05 = 0,10 - 0 001
£ 0,10 = D15 * 0,010 0,01
£ 015 = 25 3 0015 0,02
= 025 = 0350 » a5 0,03
Or 1.0 = 30 > 0, 1a 0,1
Ce. 30 * 0,20 03

243, KoHTpoas TOMHOCTH pPE3yAbLTATOB AHANH3Z NpoBoist no o-
CYLAPCTBEHHEM cTanaapTuny obpasuaM ([CO) waE no oTpacicBuM
crantaprieiy ofpazuam  (OCO) mar no craupapTHeM obpasmam
npeanpuatin (COI) duxeseBHX H MeJHO-HHEEAEBHX CHJA4BOE, YT-
repwnennbiv no TOCT 8.315, uan conocTaBieHHeM pesyvALTaTos, No-
M%PE}IEHHHI ATOMHO-A0COPOUHOHHEM METOZOM, B COOTBeTCTEBMH ¢ TOCT
25056,

. ¢OTOMETPHYECKHA METON ONPELEJEHHA ANKOMHHHA

Sl CymuocTh METOAa

MeTon ocHOBAH HA HIMEDEHHH ONTHACCKON MNOTHOCTH KOMIAEKCHD-
TO COBIHHEHKA AAOMHUHHA ¢ 3pROXpOMONAHAHOM B HIH XpoMasypoaom
5 nocae OTAEAEHHA AAKMHHNA COOCAAACHHEN © THIPOOKHCEID Meae3a.

32 AnmapaTypa, pPEeAKTHERW H pacTROpDH

POTOIIERTPOROAOPHMET P MK enexTpodoToMeTp.

pH-merp pH 340 wan awloli nprbop Toro Me K1acca co BCEMH
TIPHHALIERHOCTAMH,

Kucnota asoTHas no 4461, paabapfessan 1: 01 w1 : 50,

Kucaora coassas mo [OCT 3118, paatasiennas 1:1, 1 u
0.1 moan/nmM? pacTEOpPHL

Kwncaora cepian no FOCT 4204, pasfiasnensan 1:1, 1:4 w 1:5.
Crmech KHEMOT, CBEMENPHTOTOBAEHHAA: COJAHAR H A30THAA B COOTHO-
mmennn 3 ;1.
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Kucnora THoraukonesas, pasbapaennas | : 10, cBedsenpuroToeneH-
HAA.

KucnoTa ackopSHHOBAA Mo HOPMATHBHO-TEXHHYECKON AOKYMEHTa-
IHH, CREMENPHIOTORTERIERA pacTop 10 rjam?,

Kueaora yeeyenas no FOCT 61.

Cepefipo azornoxkucaoce no 'OCT 1277, soguufl pacreop 10 rjas?.

Avmonnlt wagcepuokdcaufl no FOCT 20478, pacrsop 200 rfaw®.

Ammonufl xaopucTwfi no [OCT 3773 u pacreop 20 rfam®.

Kvacuw menesoammonnfnge no FOCT 4205,

PacTROpH #enesnaMMoiHiHEX KBACUoB.

Pacreop A: 10 r menesoaMMoHHAHNX KBACUOS pacTBOPHIT NPH
narpesanin B 70 cu? Boam ¢ gofasnenses | cM® KonuenTpHpoBannof
cepuofll KucaoTH H pasfasnaior sogoll 2o 100 cm?.

Pacrsop B: 10 cn* pacreopa A pasbapasmoT soaod go 100 cud,

Hatpuit cepnosatacroxncanft no FOCT 4216, pacteop 50 riom®,

Ammuax poppudt no FOCT 3760, pasGagaennm@ 1:1, 1:3, 1:50.

Ammounft yreyenokucawdl no FOCT 3117,

Hatpmit yreyenowncasi no DOCT 199 uw pacreop 500 rjas?,

Harpua rezpookics no FOCT 4328, 1 woas/am® pacteop.

Bythepumit pactsop (pH 6): 46 r yrcycroxuenoro ammonna u 18 r
YVECYCHOKHCAOMD HATPHA PacTBOPHEIOT B | aM° Boaw. YoTanapanBaor
pH pacreopa no pH-serpy, aobasnada, B cayuae HeoOXoANMOCTH, FHA-
POOKHCh HATPHA HIH YECYCHYIO KHCAOTY,

Kapbamm I:llﬂ*-IE'EHErﬂg o [OCT G69E.

Tuomouesnna no FOCT G344, pacreop 100 rfow?.

Heaaran, pacteop 10 ofamd,

Spuoxpoviitnamie B soanwi pacteop 07 rfam’: 07 T spHOXpoM-
onannia B pacteopamTt B 2 evM? HoHUeHTpHPpoRaTHOHR a30THOT KHCIOTH
npH NOCTOAHHOM MEpeMempBaniy & Tedenne 2 mun, godapasor 60 ex®
BoAk, 0,3 ©r MOYERHHK B BHAEPHHRBAKT 24 u B TeMHOM MecTe. Pacteop
DHABTPYIOT B MepHyo Koaly BMeCTHMOCTRID | M5, MoAHBRIOT 30 MeT-
KH BOA0H o XPasAaT B TeMHOR CRAAHKE,

Chupt sTHAoBRA perTRpHKoBannufl Texnuteckni no FOCT 18300,

Xpomasypoa S, pacrsop 3 riam®: 0.3 r xposasypoaa pacTeOpaoT
B 30 emt rennoil pofr (He Beume 607C), 20 cw® sTrioBoro cnupra,
oThIILTPORKBAKT W QOMHBAKT BOZ0H B xonbe amecTiMocTrio 100 cu?
A0 MeTKH,

Ansosusni no FOCT 11069, maprn A9 man A9,

CTaHAapTHRE PACTROPE SMI0MBEHHA,

Pacreop A: 0,1 r aJioMHHHA DACTBOPRIOT NPH HATpeBaHEN B 20 cm®
conanof kncactm (1 1). Pacrsop nepesofst B MepHyo xoaby Bue-
CTHMOCTER [000 oM B 1IOJTHBART BOAOR X0 METHH.

| em? pacteopa cogepsut 00001 r anwmHHIA,

Pacreop B: 2,5 ma pacreopa A nepenocar B Mepuyir xonly ame-
eTHMocTee 50 cv?, aebasagmor 20 cv® coaanefl Kuerorw (1:1) v go-
JHBAWT IO METKH BOAGH; FOTOBAT B LeHb NPHMEHEHHR.
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I cw® pacreopa B conepast 0000005 r anomuans.

13 Tpoaedenune anasuza

4.0 Has cragea mManzanun

Havecky cnaaga maccoid 0,25 r pacTROpPAKIT B CTAKAHE BMECTHMO-
cThin 250—300 cwm® B 8 cw® azoTwoll kecaotw (1 : 1), Pacteop paiatan-
aawT Bogeid oo [50—2300 cw® goaw, aobasaant 20 cw® pacTBopa Ham-
CEPHORNCAOMD AMMOHHA, HATPeRawT W EABRATAT 15—230 wwd 1o noa-
HOTD PAANDMEHHT HALCCPROKICAGID AMMOHNA (10 NOIHOTO ek pane-
HIIA BREAEICHHA NYIHPBROE KHcnopola). Bunasmefl ocaior ABYORHCH
MAPrAHILA OTHHABTPORLIBAMT HA MAOTHWE pHaeTp. CTAKAH H OCALOK
npoxueaT 6—8 pas sogod. Ocagor ordpacwiaTt. B guawtpar go-
Gapanwr | cw?® pacTeopa B Mel30aMMOHHAHLY kBacuos, 2 r xiaopH-
CTOTD AMMOHIA W OCARJIE0T FHAPOOKECH AJMMHHAA K HMEIe3a awsi-
akom (1 :1), npuansas ero HEBOABIHME DOPUHAMH OPH NCPEMETIR-
BAHHH PACTRODA, A0 NEPExXols MEAH o HHKECIA B pacTROpAMEH Koun-
AEKC H MOABJACHAR chaboro sanaxa aMupaka. Pacreop ¢ oCaliosM -
AcpausanT 15— 20 MAH B TEMHOM MECTE, 0CaA0K OTPUALTHORKBAWT HA
HI;!ll.-'II:ITE[I:IFI d_'lll..lTbTP n HPﬁH|iBHmT CTARAH H OCRJAGK HA nri]-ll.ﬂh‘tpe Fl-ﬂ'
CTBOPOM XAOpHCTOrS aMmenna. [lpoMuETHi 0cajok CMHBAIOT ¢ QRILT-
pa ropatel BOAON B CTAKEH, B KOTOPOM NPOHABOAWAOCE OCANIEHHE, H
pacTROpRIT B 5 ou® ropaten codsHon Kecaote (1 1), @RasTp npo-
MBBAIOT ropAeedl sofor. Cragan ¢ pACTBOPOM HACPEBAIOT A0 NOHOTD
[FECTRODEHHA OCALKA, PACTBOP voapueawt o 70- 80 cu', nepeHocar
B owepHyie Kooy amecTaMocTei 100 cu® i 10A0B210T BOAOR 10 METHH.

3310 Onpedesenye ¢ RPUMEHEHUEM IPUOXDOM-
guakuna B

B wepuyw roaby amectumoctsie 100 cM® nodemawr 2 eM? noay-
wenHoTo pacTeopa, AofapagkT Bedy do 20 ¢v®, 10 cq® pacteopa THO-
FANKOAEB0E KHCIOTH, BEOAAT mo Kanaawm avudiax (1: 1) 1o noapne-
HHA OKPacKH THOTMHEOAATA medesa, aatem npnfamaqot | smoas/id?
PACTBOD COAAHON KHEAOTH A0 obecuBewdBavus pactoopa u 0.5 cwm?
o uabutor. Jofasamior 20 cw® pacTeopa 3pHOXpOMURaHnHa B, 30 cm®
&y pepHOTO PacTBOPA H AGAHBANOT 10 METKH BOAOA,

Tpu yeranose pH pacreopa no pH-meTpy aAHKBOTHYIR 43CTh
pRcTBOpE moMElaloT B cTakad, AobamnawT Bogy Jo 20 cwd, 2 cm?
pacteapa ECKOPOMHOROR KHCIOTH, O cM® PacTBOpA CEPHOBATHCTOKHC-
Jora HaTpus, enyers 5—10 siw gofasngoT 20 cu® pacTBopa 3pHOXPOM-
puanna B w yerapapansaor pH 6 no pH-serpy avwsmarom (1 1),
[lepenocar 8 mepayo woafy BbuectimocTem 100 cm?, pobasaswoT
30 cm® OydepHoro pacTBopa W ACAHBaWT BOLON Ao meTkd. CnycTs
M} MHH, HEMEPAKDT ONTHYCCKY 0 NJAOTHOCTE PACTBOPA Ha QOTOEKTPO-
KOMOPHMETPE © 3€leHBIM CBETOHIBTPOM B KIOBETE © TOJLLNHOA nor-
JOULAKIIERS CRET CA0A 2 oM wan ua cnexTpodoToMerpe npu 535 |
B KEOBETE ¢ TOJMHHOA NOracHigwinera cset caom | v, PacTeopos
CPABHERHA CNYHHT PACTBOD KOHTPOJBHOND ONHTA,
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3302 Onpedeachie ¢ RPUMERERUESH XpoMEdy-
poaa

B crakan BmectmocTein 100 cwm® nosewmamwt 2 ew® nosyuvesHoro
pacreopa M ynapHeawt opouvtdH QocyXxa. K ocrarxy apbasnsior 5 ocw?
coltAnofl kneaoTs (0,1 moas/nw®) B HarpesawT X0 pactBopedws, 3a-
Tem pasbasagoT sofol ao 30 cm?, pofamasor | cm? pactROpa THO-
MOHERMEE, 3 cM' PACTBOPA THOTAMKOAEBON KHCHOTH W yeTaHasinBa-
wr pH 4 wa pH-meTpe wan no yuHBepcaibholi OyMamKe pacTeopom
amunara ( 1:3). 3atem gobasnawoT 10 cyv? pacreopa medatHua, 3 cw?
pacTBOPE XPOMAIVPOIA B PACTEOD DOMEULANT B MEpHyin woaly Bse-
crnsacteo 100 cv®, aobasaswor 40 cu® Gydepuoro pacteopa, 4o MeT-
KH ADIHBAKT BOAOR ¥ NEPEMELHBADT.

Hepes 40—50 MHH HIMEPAKIT ONTHYECKYH NAOTHOCTE PacTBOpa Ha
GOTOINCKTPOKOAOPHMETPE ¢ SEMEHHM CBETOPHIABTPOM (A = 540—
—560 nm) wan wa cnekTpodoTodeTpe np 545 MM B KIOBETAX C TOA-
WHHOE BOTA0MAKIIErD CBET CA0R 2 HAK 1 cM®, PacTROpOM CPaBHEHKA
CAYHHT PACTEOP KOHTPOABHOTO ONEITAE.

3.3.2. Jar cnagsa xpoMeds

Hasecky cnaasa maccol 0.3 r noMemamT B CTAKAH BMECTHMOCTBH)
SO0 —600 ex®, nobaraswr X cx’® CMECH KHCIOT, HAKPHBAKT YaCOBHM
CTERNOM, CTEKAAHROR HIH DASCTHEOBOH NI3CTHHKOH M pacTBOpPRAOT
npK warpesanhi. [locne pacTsopexns ONOJACKHBAKT CTEKI0 WAH MAa-
CTHHEY W CTEHKH cTakana Bogod, nobapnamTt 10 cw® cepuoli KACTOTE
{1:1) u ynapupaioT 1o nossgesna Geaoro GeMa cepHoll KREAOTLL.

Mocae oxaamaenns npuaneanr 30 cx® ROANW @ pECTROPAWT OCTa-
Tok npu warpésannn, dodasanwr 1 cw? pacreopa B aenczoas moHH#A-
HHN KRacuos, aoay Ao 150—200 cm®, warpesawt mo G0—70°C, npunn-
wawT 12 ¢w® pacTEopa asoTHOKHCAOTO cepedpa, 20 cum? pacTeopa HAD-
CEPHOKHCAOTD AMMOHHA H KHOATRET 15—20 MuR o0 pazaomeHds HAT-
COPHOKNCAOTO aMMOHNH (10 MONHOD NPEKPARICHAN BRELSJCHHA ITV-
JHPEROR KECAOpota), Pacreop oxaamizor ao 60°C w npufasamor
AMMITAK 10 MEPENGl HIKEIA B pacTBOPHMLA AMMHAMHER KOMIOCHC
n casforn sanaxa aMmwaaka. Pacreop © ocalkom BRIcpwusamnTt 20—
A0 MuE B TEMAOM MECTE LIA KOAryARLHW OCAAKA, 0CadoK OTHUARTpo-
BHBANT Hi HCOOADTHHA QHEALTP W APOMHBAIT cTakaw u fuasTp ©
GeaAKoM S0 pas pacTBopOM XAOPHCTOro aMsoHds. TIpoMuTHi oca-
ADK cMEB2IOT ¢ QHABTPE CTPYVER FopauMel BOAR B CTAKANW, B HOTOROM
NpoBOAKIOCE OcaMIeHne. PHasTp npoduBaT 20 cn® cepHoll KHCAO-
T (1:4), a sares 5 -6 pas ropauehi mojoll. Pacraop pazbasanior
Bolol a0 200 cw®, aobapdfwT & cW® PACTBOpAE ASOTHOKHCAOrD Cceped-
pa, 20 cM® pacTBopa HAQCEPHOKHCIOND AMMORNS B KHnaTAT 16 20 muu
Ao MOJHOTD PASNOMKEHHA HALCePHOKHOION0 aMMOHEA (10 NOJHOrD mpe-
KPALIEHEE DROCICHHA MyILpsHOB KHCAopoda)l, Jatewm  NoETOPRIOT
GCAMACHNE THAPOOKHCER ANIOMANEA H HCIE3a aMMHAK0M,

[IpovuTHA 0CAA0K CMEBAKT ¢ GRIRTPA TOPAYEl BONOR B CTAKAN,
B HOTOPOM NPOBOAHAOCE OCAMAEHHE, H NPOMBBAKT HHALTH D cwm?
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roprueh coagdol knenote (1@ 1), a satem 5—6 ropaded sogod. Pa-
CTBOP MEPEHOCAT B MEpHY K Koaby sMmectaMocteio 100 cM® v AoausakT
A0 MeTEH BOLOf,

B aapHCHMOCTH OT MaccoBOH OOAH aMMHHHA B codage oTOHPAOT
COOTBETCTBYHILIVI) BJAHKBOTHYR 4acTe (oM. Taba. 2) u mance auaana
ApoOBOAAT, KoK yEasauo 6 nm. 3.3.1.1 1 3.3.1.2,

TaGania 2
Marcd HABBD .
- P SECH HARCE- | ANEEBITAAA SLATEV
Minccoran onad :.n:rl':lrmlm [ L M ¢I:_“I rln:l. apesirmy Nf:'l'l-'l-l- 1\':!'::-:;:.1;&:1:16.!
P, M TH.
Or 0005 o 00 axowos. 1 l X0 0.2
e, D0l » 002G » 1 1i¥ 0,1
* 0026 = 003 ® 0.5 10 0,05
» (1,5 = 0,1 » 05 ] D025
s 0l » 02 » 0,3 2.0 0,01
S 0.2 = 05 » 25 0 0,005

3.3.3. Jas cnageos, codepranjux aossdpan

Hapecky cniasa maccoil | r nOMEIlaT B CTAKAH BMECTHMOCThHHY
A0 cu®, npraneawT 20 cw?® azoTHof EHCOoTH (1 : 1), HAKpHBaOT @a-
CORBIM CTEEAOM, CTEKARHHOA WAH MA3CTHKOBOH MAACTHHEOR H pacTaa-
parT npy Harpesadnd, [loche pPACTBOPEHMA COAABA YACOBOE CTERAO
HJH NAACTHHEY M CTEHKH CTaKaHa ol0AacKHBAWT BoJOH, pacTeop yna-
puBanT 0 CHponoobpasHoTO  COCTOAHHA, paslaBadwT BogoR A0
60 cu* n pugepxaBanT 30—40 MHH B TEMIOM MECTE LA OCBLTACHWA
pacteopa, Dealok oThHARTPOBRIBAKT HA NAOTHHA hHABTP © GHALTpO-
Gymamuoll Maccofi H NpoMuBawT 5—~0 pas TeRAoH A30THOR KHCAOTOR
(1 :50) u pulpacuBaior.

B {guarTpar nofaeafwt | cwm® pacteopa B meacaoamMonHfinEX
KBACUOB, 2 © XAOPHCTOTO AMMOHHA H DAJACE NOCTYNAKT, KAK VHAIANO B
n. 34.1. B wepsyio woaly smectumocTeie 100 cm® povemator 20 cwm?
MOAVYEHHOMD PACcTEOPE H AaJ€e NOCTYHAKT, KAK yKasawo & n 3311
wan 3.3.1.2

334, Iaoa ocTadsHuyx COAABOD

Hapecky cnmasa maccofl | r noMemiawT B CTAKAH BMECTHMOCTHIO
00 cw®, npuausawT 20 cm® azornof kucoors (L 1), craKan makph-
BAIOT YACOBWM CTEKIOM, CTEKAAHHOH WAM NAACTHKOBOA NIACTHHEON
H pacTBOpRIOT npH Harpesansy, [locae pacTBopenns cIllaBa 4acoBOEe
CTEKJD WM MJAACTHHEY W CTEHKH CTAKZHA ONOIACKKBAaWT BoLoH, pa-
cTRop pasbasiawT soaoft Ao 150 cw?, aoBaeaswr | cw® pacrsopa b
HENLI0aMMORHAHLX KBacuos, 2 © XIOPHCTOrD AMMOHHS H AaJee no-
CTYNAKT, KAK VEa3aHo B m. 3.5.1.

Jlas foToMeTpHpoBaHRA B MepHylo konly emectaMocteiy 100 cw?
poMemamnT 20 cu? noAyYeMBEOro pacTBOpa W AAAE¢ TOCTYNAT, KAk
viazano B 0, 3311 nan 3312
T 335 Hocrpoente :padyupososiozo epadura
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B wmepuie koafu smectumocterr no 100 em® nomemawr 1,0; 2,0;
30; 40 u 50 em® cramiapTHOTO pacteopa B anmMuAHA, J00HEaRT
BoJOR Do 20 30 cm® i gaaee nocTynatoT, Kak yiazano B . 3.3.1.0 wae
J.3.1.2

34. O6pafoTka PesyaABTATOB

3.4.1. Maccosyw aomo aawoMusns (X) B NpoUCHTAX BHYHCIRIOT
o opMyae

Y el
: il ’

FAE M — Macca afOMHHMA, HARLEHHAR MO FPAAYHDOBOYHOMY rpadi-

Ky, I3
M — MACCA HABECKH, COOTBETCTBYIOMIAR AAMKBOTHON uYacTH pa-
CTBOpA, F.

3.4.2. Pacxomienns pesyieTaTOB TPEX NapatdeibHMX OOpPElete-
HHi d (NOKasarens CXOANMOCTH) M PesyvabTATOR ABYX aHAAH30B D
(MOKA3ATEAL BOCIPOHIBOAHMOCTH) HE AGIEHE MPEeBHIIATL IHAMEHH
AONyCKAEMBIT PACXOMACHHN, TPHEEIENHKY B Tatn, |,

3.4.3. KorTpoas TodMOCTH pesyabTaTOBR aMaanss nposoaar no [o-
CYAApCTREHHEM CTaHlapThuiyM ofpazuad ([CO) wau no orpacieswM
cTauflaprasy ofpasuas (OCO), mau 0o eranzapraEM  o6pasmaM
npeanpaata (COMT) HHEeTs, AHKENeBHY H METHO-HEECACBEY CI03-
Bod, YTRepHUleHHby no FOCT 8315, wan merogom goGasox win como-
CT2BIEHHEN DE3VALTATOR, NOAYICHAME ATOMHAC-abcopOUHOHHEM METO-
Ao, B cootRerereRn ¢ FOCT 25086,

4. ATOMHO-AGCOPELLHOHHHA METON ONPENENEHHSE AJIOMHHHS

41, Cymuocrs merona

Meton ocuoBaun s HAMEDEHHH aGCOPGUHN CBETA ATOMAME AJKMH-
HiA, 00PasyIOLLHMHCA NPH BREAEHHN aHAJHIHPYEMOro PacTBOpa B nia-
M3 dUETHAEH — 3AKHCh 430T4.

42 ANnapaTypa, PesKTHBM W PAacTBOpPH

Atomio-36eopOUHONHLA  CUEKTPOMETP ¢ HCTONHHKOM HIAYYEHHA
I35 ATIOMHHIA,

Kucaora aaoraan no TOCT 4461, pasSapnennan | : 1.

Kucaora conanan no NOCT 3118, pasGaenewnan 1: 1.

Kuneaora dropucrosoaoponnas no FOCT 10484,

Kucaora cepras no TOCT 4204, pasGasnensan | ;1.

Boaopona nepexncs no DOCT 10929,

Ammonufl xaopucrmfl no TOCT 3773,

Aeneso xaopuoe no FTOCT 4147, pacrsop 15 rjam®: 1,5 r xaopnoro
®eaess pacteopaweT B 30 em? coannoft kucaote (1: 1) o pasfasamoT
Bogof ao 100 cm?,
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Awmmuar sosuuft no FOCT 3760, pasbapaenuwii 1: 19,

Kaaui xaopucrwit no FOCT 4237, pacreop 200 r/omd.

Amomuunit no TOCT 11068,

Craunapruuii pacteop amoMmusHg: 0,1 © aloMHEHAR PacTBOPSIOT
TpH HarpeBadin ¢ 10 ¢w® coasnol xrcaorw (|0 1), Pacreop nepeno-
CAT B Mepuyw Koaly esmectHMoctsiy 100 ex® n goamsswor mogoht ao
METEH.

I cw® pacreopa copepsnt 0,001 r amouenag.

Meaws no FOCT 859,

Pacreop menn: 10 r meaw pactsopawoT npe warpepanux B 80 cud
aaoTeofl kneaoTel (1:1). Pacteop nepenocaT B Mepuyio xoaby Bue-
crumocTee 100 cv? w goareaor Botof 1o werks,

| em?® pacteopa copepmnt, 0,1 r mean.

Huwenn no DOCT 845,

Pactsop wukeam: M) r WHKEAR pacTBOpSIT PH HACPEDAKHH B
B0 cx? azornoll kucaotw (1 : 1), PacTBop nepenocsat B MepHyo Honby
amecTHMOCTER [0 co® B JoaHBAKT BONOIT A0 METEH.

I em? pacreopa conepaut 0,1 r pnEeaa.

43 [lposepenuwe ananuaa

4.3.1. Han cnagaos, He codepmauus KPeMnL U XPora

llas canaeos ¢ vaccoBol Aodei anoMuaRA Mexee 0,1 0 HABECKY
‘®Maccoi, npHBeicHHOR B TaA0A. J, NOMEUlanT B cTakad BMCCTHMOCTBID
600 em! u pacTeOpAT npH Harpesankn B 30 cM? azoTHOR KHCAOTH
{1:1}). Tlocae pacTeopends pactsop pasbasnamT Bodofl 40 obbewma
200 cm?, aofapaawT 3—4 © XIOPHCTONG aMMOHHSE H 5 cu? pacTeOpa
KNOPHOrO Wededa (ecin MaccoBas LOAH KeJIe3d B CIJOABE  MeHes
0,5 %).

Tatamwpa 3

Maceonms SO0 RUmHNNE, Minzed nsnoe e, im.','l:-;:' ,',‘:"1:‘,".::'.-_:';"“
O 00l 50 0 Brawow 3 -
Ce. Bl ao 05 ¥ I 10
= 056 = 10 = 0,5 g
] o = 345 * o —

Pacreop narpesant go 70 —80°C, fofapasor aMMHaK A0 MOAHO-
IO NEPEX0La MEeLH HIH HHEESAR B PACTBOPHMEE 4MMHAYHLIL KOMOACKE
H PacTEOp BEACDHABAIOT B TENAOM secte B Tevende 20 muu, 3atem
PACTBOD (MHALTPYIOT YEpPes (HALTP CPELHEN MAOTHOCTH, OCANoK Npo-
MUBAT TeMAkiM pacTBopos avuuaxa (1:19). Ocasok wa deawrpe
pacteopainT 8 10 cw? coaanol xucaorw (1:1) ¢ nofasaenmem 2—4
Kaneas NepekHcs BoAopond, HABTR npoMuBatot ropayell soieft, pa-
CTBOP NEPEHOCAT B MepHym koaby emectumocTer 100 ew®. Pacrsop
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oxAaMLaKnT, lofaganwnT 2 cM? pECTROpA XJAODHCTOTD KaAHA H JOJH-
BAKT BOADN IO METKH.

Jna conagoe ¢ maccoBofi qoned anwMean cewme 0,1 % masecky
Maccol, npasegeRHod B Taba. 3, pacTBOPAMT NPH HATPERAHHH B
10 cu® azoTuod kacaore (1 :1).

Pacteop nepenocar B Mepryi Koaby ssecTuMmocTenr 100 cM3, no-
fapnawT 2 cM® pacTEOPE XJOPHCTOTO KajiHA H JOJHBAKT BOJOH A0
HMETKH.

HamepawTt atoMmayw afcopluHm ATHOMHHEA B NAEMEHN AUETHACH-
FHHEHCH A30TA NpH aanHEe BOAHLL I00.3 HM DapasdensHo ¢ rpALyHpo-
BOYHHMH PACTEOPAMHE,

4.3.2. Jan cnaaeos, codepyxaujux xpemuud w xpom

Hagecky cnaaga (oM. tafin, 3) noMellawT B DJATHHOBYE 4all-
Ky H pacteopAioT npr Harpesande B 10—30 ¢m? a30THOA KHCAOTL
(1: 1) w 2—6 cu? propHcTOBOAOPOAROR KHCIOTH, 3aTeM AOobapJIAnT
10 em® cepuoft kucaoTwr (1: 1) 0 YNApABAKT A0 noapiedds Geaoro
AsMa CepHOR KHEAOTH. Yawky OXNamAa0T 0 OCTATOR PACTBOPAKT B
) cm? ponw npe Harpesasnl, TIpe MaccoBOR Q0ae aAKMHEHA Medce
0.1 % noctynawT, Kak ykaszano 8 n. 43,1,

[Mpn maccopod joae aawseniz cewwe 0,1 % pactBop nepeHocaT
B MepHyw Eonly esectimocteio 100 ew?, nobapnawr 2 cm® pacteopa
RAGPHCTOD KaldWs H J0AHBaT BoJoR Ao setks. Havepmior atomnymo
abeoplluiKg anoMANAR, Kak ykasano B 0. 4.3.1.

4.3.3. Hocrpoexue 2padyuposcoyiozo 2padura

B mects H3 ceMu MepHuX Hoal BmecTHMocTeio mo 100 cu® mome-
watwr 0,3; 1,0; 20; 3,0; 4,0 »n 50 cw? cranaapTHOTO PacTBOpa ATHMH-
HER, wTo cooTeercrayver 0.3; 1,0; 2,0; 3,0; 4,0 v 50 wr anovesss. Bo
Bee Kol dobasnaot po 5 em? coasmofi keenorw (1:1), no 2 ewm®
pacTBOpa XAOPHCTORD KANHA, NpH MaccoBof Jode AJNMHHHSA CHBILE
0,1 % AobapiriorT aaHKBOTHHEE ofbeMun pacTBOpOB Medn (ecan veab
HBJARETCH OCHOBOH CNAABA) HJAH HHHENA (eclH HHHEeNb ABJIRETCA oC-
woBo# cnaapa) (oM. Tafn. 3) ¥ 10AHBaIOT BoAOR 10 meTHd. Hameprwor
aroMiyi abeoplUnK amoOMEHNA, Kak ykasawo B n. 4.3.1. [lo noayven-
HidM AAHHEM CTPORT FPaayHpoOBOYHEA rpadmk.

44 O6paboTHa PEIYNbTATOR

441, Maccoryw Ao adwMHEAA (X) B OpPONEHTAX BHYRCARKT
oo gropuyae

c-V ’
= 1O
rae C-— KOHUEHTPAUHE AANMMHHHE, HARICHHAS o0 FPAAVHDOBOYTHOMY
rpadHEy, TfcM?;
V — ofinem pactropa, npofil, cMY;
M — MaCCa HABECKH mpobH, I.

4.4.2. Pacxomnends pesyabTaTon TPEX Napaniensiuy onpelesennd

d (noKasaTenb CXOOHMOCTH) W PE3yALTAToB ABYX anaanaos O (noxa-
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IATENs BOCTPOMIBONHMOCTH) He AOAKHE NPEBRWIATE IHAYEMHA 10-
NyCHACMBX PacxomIeHdl, npusegensny B Tadn, 1.

4.4.3. KonTpoas TOYHOCTH PESyJLTATOR awainsa nposoasT no [o-
CYrapeTBeHHHM cTaHAAPTHHM ofpasmam ('CO) waw no oTpacaeBrim
craHaapTibiM obpasuas (OCO), aan no cTavaapresmM ofipasnam npe-
npuatus (COTMT) Auxens, AHHeACBHX W MEAHO-HHKESNEBMX CILIABOB,
vreepHaenswy mo TOCT 8315, wan smetoiom 3006aB0K HAH CONOCTaR-
JACHUEM PEIVALTATOB, NOJYYEHHEX THTPHMETPHUECKHM HIH (poTOMET-
PHUECKHM METOAAMM, B cooTReTernn ¢ TOCT 25086,

HHPOPMALHOHAEDE JAHHBE
1. PAIPABOTAH H BHECEH Munuctepcreom metaaaypruw CCCP
PAIPABOTYHKH

B. H. ®epopos, K. M. JlefiGos, b. 1. Kpachos, A. H. Boranosa,
JI. B. Mopedckan, H. A. Bopofeena

2, YTBEPAKOEH H BBEJLEH B JERCTBHE Nocranossennen Keo-
MHTETA CTAHLAPTHIAUMA 1 MeTpoaorus CCCP or 180292 M 167

3., B3AMEH rocCrT &680.5—80

4, CCBINMOYHBE HOPMATHBEHO-TEXHHYECKHE  JOKY-
MEHTH
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