TOP® U MNPOAYKTDHI EI'O NEPEPABOTKH
JJIS CEJIbCKOIO XO351HACTBA

MeTtoabl ONpeacJCHUA HHUTPATHOIO a30Ta FOCT

Peat and products of its processing for agriculture. 27894.4—88
Methods for determination of nitrate nitrogen

OKCTY 0809
PR SR S S e e

Cpox peficteus ¢ 01.01.90
po 01.01.2000

Hecod.uoneHne cranaapra npecjienyercd no 3aKoHy

HacTosimuii crangapr pacnpocTpaHsercs Ha  TOpd H IPOAYKTHI
ero nepepaboOTKH [Js CeJbCKOTO XO03AHCTBA H YCTAHABJIUBAET METOXHI
oripejiesieHUsI HUTPATHOrO a30Ta.

CyulHOCTh METO10B 3aKJI4YaeTcs B H3BJEUEeHHH HHTPATOB H3 TOP-
¢a u OpoAYKTOB ero nepepaBoTKH AHCTHJJUPOBAHHOH BOAOH ¢ ToO-
CAeAYIOUIHM KOJOPHMETPUUECKHM Olpele/ieHHeM B BBHITSXXKKaX HHTpa-
TOB C MNOMOIbLIO (HeHONAUCYAbGOKHCAOTH HJAH B BHAE JHA30COEIHHE-
HHUsl, oO6pasylolerocs IpH B3aUMOAHCTBHH HUTPATOB C CYJAb()aHHTAMHU-
JOM H ajbda-HapTHIAMHHOM, a TaKxke C NOMOIIbI0  HOHOCEJIEKTHUB-
HOro 3JIeKTPOJA. ' '

Tlpu BO3HUKHOBEHHM DA3HOIJIaCHH B OLlEHKe MaccOBOH JOJH HHUT-
PATHOrO a30Ta HCIBITAHUS NPOBOAAT IO METOAY ¢ HCHOJbh30BaHHEM
denonHCyMbPOKHCIOTH.

1. OBIIKHE TPEBOBAHHUS

O6uine TpeboBanus K MerojaM anaausa — no T'OCT 27894.0.

2. METOJ1 ONNPEJENEHHA HUTPATHOIO A30TA C NOMOHIBIO
GEHONAUCYAbPOKHUCIHOTHI

21. Anmapatypa, pPeakKTHBHEH H PacTBOpPH

Becol snaGoparopHeie 4-10 KJacca TOYHOCTH ¢ HaubouablIuM npepe-
Jom BaBemuBanus 500 r no TOCT 24104,

Becnt nmaGoparopHble 2-T0 KJjacca TOYHOCTH ¢ HaHOOJBUIHM INpeje-
noM B3BewmnBaHua 200 r no I'OCT 24104.

Hspauune odpuuradbHoe MepenegaTka BocHpeuieHa
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KucJgora cepHada no 1 VL1 42U4, IIIOTHOCTBIO 1,89 I'/CM™.

deno.

Kaaus ruapokeng mo I'OCT 24363 uau HaTpus  THAPOKCHA 1NO
FOCT 4328, pactBoph ¢ maccoBoil noaeft 10 u 20 %.

Keacupl aaiomoxa.guesble mo ['OCT 4329, nacbilleHHBIH pacTBOp
WIH aJdIOMHHHE cepHokucabiii mo TY 6-—09—2247, pacTBop ¢ MaccoBO#
pojei 15%.

Kaauit asotHokucaniii mo I'OCT 4217, nepexkpucrajau3oBaiibii |
BLICYIUIEHHLIH 10 MOCTOSIHHOH Macchl npu Temnepatype 105 °C. ’

AmMmuak soausit no FOCT 3760, pacTBop ¢ Maccosoil goqen 12,5 %.

Hatpuit cepuokucasii no TOCT 4166, pactBop ¢ MaccoBoi [0J/1eH
10 %.

denonAUCYAbGOKHCIIOTA.

OcHOBHON 06pa3itoBbiit pacTBOp A KajaHsd a30THOKHCJOTO.

Pa6ouuii 06pa3uoBblil pacTBop b Ka/Hs a30THOKHCJOTO.

22 TloxroroBKa K HCHBITAHHIO

2.2.1. IpuzoTosaenue GeroaducyrbdOKUCAOTo!

Hagecky maccoii (30,0+0,1) r ¢eHona moMeiaoT B TEPMOCTOH-
Kylo Koa6y BMectuMoctbio 500 cm3, goGaBasiior 200 cM3 cepHOH KHC-
JIOTHI, 3aKPBIBAIOT KOPKOBOHW NpPOOKOH, B KOTOPYHO BCTaBJeHa  CTEK-
JAsiHHas TpyOka AjauHOoR He MeHee 50 cM, cayxauiast 06paTHLIM X0JIO-
HudbHHKOM. ColepRUMOC KOAGH OCTOPOXKHO NePeMeIlHBAaIOT 1 KO0y
ONyCKalT B KHIISLYIO BOsiylo 6aHi0 Ha 6 4, MOc/e Yero OXJaKaioT
J10 KOMHATHOH TeMnepaTypbl.

222 [lpueorosaenue  pacrsopa  GAOMUHUSL CEPHOKUCAOEO
(Aly(804),-18 HyO) ¢ maccosod doaed 15 %

Hasecky wmaccoit (15,0+=0,1) r ajJlOMHHHS CEPHOKHCJOIO pPacTBO-
PAIOT B AMCTHJJHPOBAHHO BOIE, MEPEHOCAT B MEPHYIO KOJGY BMECTH-
mMocTbio 100 cM3 H 10BOAST 0GbeM B Kosbe 10 MEeTKH BOJOH.

9.2.3. [puzorosaenue pacréopa eudpokcuda narpus (NaOH) u
eudpokcuda kasus (KOH) maccosoi doreti 209

Hapecky maccoit (200,0%0,1) r NaOH nau KOH pactBopsitoT B
800 cM3 AMCTHJNHPOBAHHOM BOJBl B TEPMOCTOHKOM KoJ0e.

2.2 4. [Ipueorosaenue pacrsopa NaOH u KOH maccosod  doaell
10% |

Hasecky maccoit (100,020,1) r NaOH uan KOH pactBopsiior B
900 cM3 ANCTHANUPOBANHOH BOABLI B TEPMOCTOHKOM KoJ6e Hid pa3bas-
asior 2 pasza pacteop NaOH uau i KOH wmaccosoii  posedt 20% (k
250 c¢M3 pactBopa MaccoBod moJeit 20% npuausalor 250 cM® aucTHII-
JHPOBAHHOH BOJBI H TIIATE/]bHO EpPeMeUIHBAIOT). |

2.2.5. [MpucoToB.aerue HACHIULEHHOZO pACT8Opa  AAOMOKAAUCBHLX
keacyos (KAI(SO,)-12H.0)

Hasecky maccoi (10,0%0,1) r aniomoka/ineBbX KBACLOB NTOMeL1a-
0T B ckasHKY Ha 250 cm® u npuausaior 200 cM® AMCTH/JHPOBAHHOH
BOIBI, MOCJE THIATeJLHOr0 nNepeMelNBaHHs pacTBOPY AAlOT OTCTOATh-
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MHKHAROCTD, CTdpP4yCbh h€ BoMYTHID OCd/lhkd Ha AHC,

2.2.6. [1pucorossenue ocHOBHO20 06pasyosozo pacreopa A ru1us
azotnokucaceo (KNO;z) maccosoid konyenrpayuu 0,1 mefcid

Hasecxy maccoir (0,7218+0,0002) r xanusa a30THOKHCJOrO pact-
BOPSIIOT B AHCTHJJHPOBAHHOHA BOJE, NEPEHOCAT B MEPHYIO KOJOy BMec-
THMOcTbIO 1| aM3 1 gosoasdT oO6beM BOAOH A0 MeTki. B 1 cM3 npuro-
TOBJIeHHOrO pacTBopa A coxepxurca 0,1 Mr aszora. Jlast KOHcepBauHH
npubasasior 1 cm? Tonyoaa.

2.2.7. Ilpueorosrernue paboxeeo obpas3yosoeo pacreopa b azorno-
KUuca020 Kaaua maccosoli xonyenrpayuu 0,01 mejom?

Pa6ounit pacteop b nonyuaror nyrem paz6aBaeHust pacTBopud A,
noJy4eHHoro 1o 1. 2.2.6, pucrusauposantoil Bogo#i B 10 pa3 (B mep-
HYI0O KOJ0y BMecTHMOcThio 200 cM? momemawr 20 cm® pactropa A n
A0BOAAT ,06beM MOJYUEHHOTO pacTBOpa A0 MeTKH BoJoH). Pa6ounit
pactBop D npuMeHSIOT AJA NPUTOTOBJIEHUS WIKaJbl 00pPaslLOBHIX PacT-
BopoB. B 1 cm3 pabouero pactBopa b comepxutcsa 0,01 mr asora. Pa-
Gounit pactBop KNO; He ycTOHUHB, M03TOMY €ro roTOBAT HETQCPEICT-
BEHHO Nepej olpelesieHHeM.

2.2.8. [pueorosacHue wikdip 06pas3yuoBs6lx pacreopes i NOCTHOE-
HUE epadyuposodnozo zpauxa

M3 pactsopa B rotoBsit cepHio 3TaJoHHBIX pacTBopoB. st storo
B (apdoponbie yamkh Ne 3 HaNHBAIOT U3 OIOPETKH KOJHUECTBO PaCT-
Bopa B, ykazaHHoe B tab6a. 1. Comep:xuMoe yameKx BLIMApHBAIOT Ha
BoAsiHOH OaHe. [Ipu 3ToM Heanb3sl AONycKaTb HepechbiXaHus ocaiaKka B
yamke, Yawkn cilelyeT cCHUMAaTh, KOrja Ha AHe OcTaercsl Kane.bka
pactBopa. K cyxoMy ocajKy B KaXAYI0 YallKy NPHJIHBAIOT MO Kar-
aaM | cm® deHoaauCyAbGOKHCAOTH H TUIATEJNBHO PACTHPAIOT OCanOK
CTEKJASHHOH MMaJOUYKOH, KOTOpas ¢ 3TOr0 MOMEHTa [0 KOHUa DaGoThl
ocraercs B uamxe. YHepes 10 mun pobapasior B vawky 15 cm® gucrtua-
JHPOBAHHOH BOAbLI, CMAYHBAf €10 RCIO MOBEPXHOCTh YallKM M HeHTpa-
JH3YIOT pacTBOPOM aMiiiiaka maccoBOH poqeit 12,5 9% unn pacTBopom
NaOH uan KOH maccesoit goneit 20 % 10 mwesouBOH peaklHi Io
JaKkmycoBoit 6ymaxkke, ColepKUMOe YauikM  NepeHoCAT B MEPHYIO
K06y BMecTUMOCThIO 50 cM®. Koaby DoauBAaIOT AMCTHJJIHPOBAHHOM
BOJAOH IO METKH, MepPeHOCcs cloAa »Ke NPOMbIBHbIC BOJIb U3 YAlIKH, K
nepemMelwvBaT. M3MepsioT ONTHUECKYIO NAOTHOCTh OKPalleHHBIX pac
TBOPOB OTHOCHTEJbHO KOHTPOJBHOTO PacrBopa Ha ¢OTO3NEKTPOKOJC-
pHMeTpe ¢ CHHHUM CBeTOMHJABTPOM MNpH AJaHHe BoAHH 400—450 Am B
KIOBeTax ¢ TOJILUHOH norJouiawouiero ceer caod 10 mM. KoHTpoabHbI#
pPacTBOP TOTOBAT cJeAylomuM o0pa3oM: BuIIapusaior B ¢papdopoBof
yalike 25 cM3 AUCTUJAJHPOBAHHOH BOAB M NpHOABAAIT (EeHOJNAHCY -
(POKIICJIOTY H OCTaJlbHble PEAKTHBBI B TOH 3Ke 0CJe10BaTEJbHOCTH, KaK
onuvcano Boiwe. Okpacka pacTBopoB cTabusbHas. Ha ocHoBaHuH oTcue-
TOB npubopa CTPOAT rPaiyHpPOBOUHBEIH rpaduk corjgacHo taba. 1, or-
KJlajibiBast N0 OCH abcUHCC MacCy HHTPATHOrO a30Ta B MHJJIUIpaMMmax,

29



NJAOTHOCTH.
Ta6bauia !

Homep gggf;g;’a“m{“om O6vem pacTsopa B, cM? Macca HHTPATHOTO 230Ta, ML
1 0,5 0,005
2 1,0 0,010
3 2,0 © 0,020
4 4,0 0,040
5 8,0 0,080
6 12,0 0,120
7 16,0 0,160
8 20000 (3,200

['paayupoBoutbift rpauk NpoBEPAIOT MO TPeM TOUKAM Hepes Kar-
ABIM WCTIBITAHHEM.

23. IlpoBeaeHHe HCHBITAHHUSA

Hasecky maccoit (5,00%=0,01) r topdsaHOH TPOAYKUHH IMOMELAIOT
B Koa0y BMecTHMocThio 250 cMm®, nmpuausaror 250 cM® AHCTH/IHPOBAH-
HOIl BOJAEBI, 106aBAsAIOT 3—4 Kamjiu Toayosa, B36a/TBIBAIOT O MHH I
puanTpyor. [Ipu anaause TopdsHOA NPOAYKUHH C MacCOBOH  JMOJIEH
gaarn MeHee 409% ropdsiHyio cycneHsuro  HacrauBalor 18—20 u u
¢uaprpylor. PuasTpat pojxkeH GbITh npozpauynbiM.  [IpospauHoctH
JIOCTHraloT HEOJHOKPATHHIM (HJbTPOBAHHEM uepe3 TOT Xe (QUJIbTP C
ocaaxoM. Ecau npospauHblil (HALTPAT CHJIBHO OKpallleH, ero OCBeTJIs-
10T. B caydyae mpucyTeTBus OONBUIOTO KOJHYECTBA aMMEAYHOrO asota
B (DUABTPAT A00aBJSIOT HecKoJbKo Kaneab 10 %-moro pacrsopa cep-
HOKHCJOTO HATPHA.

IMunerkoll ortGupaor 10—50 cM® npospaynoro  u GecuBeTHOIO
dunsTpata B hapdpopPoByw HALIKYy M BHINADHUBAIOT Ha BOJSHOH Oate.
B uamky K cyXoMy ocTaTky A0GaBAsOT no Kamjisam [ cM® deHonan-
CyAb(pOKHCAOTHL W PACTHPAlT CTeKJsAHHOH najaoukoi. Hepes 10 MuH
no6apasgioT 15 cM® AHCTH/JIHPOBAHHOH BOJABLL, HEHTPAJM3YIOT pacTBO-
poM aMmuaka maccoBoii aoJeft 12,5 % wunm pacrsopom NaOH  uam
KOH maccosoit goseit 20 9% no nakmycoBoit Oymaxke. )KuikocTb u3
yalllkli IepeHocsT B MEPHYI0 Koaby Ha 50 cM® (npu MHTEHCHBHOH OK-
packe — Ha 100—250 cm?), noBoadaT 06beM A0 METKH H H3MEPHIOT Of-
THYECKYI0 IIOTHOCTh OKpallleHHBIX pacTBOPOB  Ha (POTO3JIEKTPOKO-
JIOpHMeETpe COorjlacHo m. 2.2.8.

.. OcBeT/JIeHHe TEMHOOKPAaLIeHHBIX PACTBOPOB MPOU3BOAAT  CJCAYIO-
muM obpasom. K BssgTOMy Ha ONpejeseHHe KOJUYeCTBY  (unpTpara
(10—15 cm3) poGasasiior 1 em® pactsopa NaOH uan KOH maccosod
noqeii 10%, B36aaTbiBaloT M A06ABJSIIOT TIO KAIJISIM HacbIIEHHbIH pac-
TBOp aJIIOMOKa/HEBBIX KBAacUOB MK 1—2 cM® pacTBOpa  a/llOMUHHA
cepHOKHCJIOrO MaccoBoil goged 15 9%. Ilpn atoM nosiBasercs  MyTh,
BHAYAJ e Mcue3awonlad, a saTeMm cobHpapouascs B XJoObs. KuIKoCTb
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24. ObpaboTka pe3yJabTaToOB
2.4.1. Maccy nurpatHoro asora (X) B mujaurpammax Ha 100 r
TOPGHAHON NPOLYKLUHH NpPH HaTypa.anOH BJare BBIUUCAAIOT MO ¢op-

MyJe
y_ _m-250-K’- 100
T V'ml
rpe m — MacCa HHTPATHOTrO a3oTa, COOTBETCTByKOUIiad Ha rpaiyHpo-

BOYHOM Trpa¢HKe OTCUETy Ha

MT;

(pOTO3TeKTPOKOJIOPUMET]E,

250 — 06BeM BOJbI, TIPHJIHBAEMOfi K HaBeCKe HCCJELYeMOro Mmare-

puaJna, cM3;

V — obbeum cpunb'rpa'ra, B3ATHIH Ha onpelelieHue, cm?;
M, — Macca HaBecKH TOPDAHOH NMPOAYKIHY, T;
K’ — nonpaska Ha pas6aBieHue huIbTpaTa. | ,
2.4.2. Maccy nutpatHoro asora (X;) B MHJIJIHFpaMMaX Ha 100 r
cyxoro BemeCTBa BBEIYHCJSIOT N0 (popMyJie

X-100

Xy= [00—w °

rae W — maccoBast 104151 BJark TOPGSHOA NMPOAYKIHH,: |
2.4.3. AGcoaorHoe jomyckaemoe pacxoxmeHHe Mexmy pesyabra-
TaMH [BYX IapaJjJieJibHBIX ONpeJeJeHHHA MNPU NOBEPHTEJBLHOH BEPOSAT-

Hoctn P=0,95 ne JOJIKHO JIPEBHIIATD

tabJg. 2.

M

3HAUeHHH,

VKa3zaHHBHX B

TaGanua 2

Maecca nuTparioro asora

A6conioTHoe JONYCKAEMOC pacXomaeiine

B 0fHOH naGopaTopPHH (No
oAnof mpobe)

a3ubix Naboparopuax (no .
,uy JIHKATaM OofHON Jabopa rop

HOH npoGu)
Jlo B0 5 10
Ot 50 a0 100 1o 15
» 1000 » 200 20 30
CB 2'0'0' - 30 45

244 Maccosyio HOJII0 HUTpaTHoro asora (X,) B npou:eHTax B Tie-

pecqe're Hd cyXoe BELIECTBO BHYHCJAIOT MO (popv[yJIe

Xy

Xo= 1000

¢

3. METOB. OHPEJ].EJIEHHSI HHTPATHOFO ABOTA C _
MOMOILLLIO CYJIb®AHUIAAMHUIA U AJIb®A-HASTUJIAMHHA

31. Annaparypa,

PeaKTHBBI

H PAacTBOPH

" Becn Ja6opaTOpHbIe 4-r0 Kjacca TOYHOCTH C HanéonbmHM npene-
aom ‘B3peiinBannda 500 r no TOCT 24104. |
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«OM B3BCHIMBAHHA UV T TI0O 1 UL 1 £41U4,

DdotosnextpoxosopuMerp no 'OCT 12083.

Kamuit azornokucanii mo I'OCT 4217, nepekpHcTan H30BAHHDIA
BRICYUIEHHBIH [0 NOCTOSHHOH Macchl npu TeMmneparype 105 °C.

I'napasun cepHOkHcabl# (cyabdar ruapasuna) no 'OCT 5841;

Menp ceprokucaas mo I'OCT 4165.

Harpusa ruapoxcup no 'OCT 4328.

Cyapdanngamuia (Oenbifi CTPEeNnTOLH ) MEAHIMHCKHA 110 KeHCTBYIO-
1e#i HOpMaTHBHO-TEXHUUECKOH KOKYMEHTAaLHH.

Kucnora oprodocdhopuas no 'OCT 6552, naorHocts 1,87 r/cm3,

N-stna-1-HadTHnaMueE rHAPOXJOPHI, HJAH ajbga-HapTHIAMHN 110
FOCT 8827, wnu N-1-HadTua-3THUAEHAUAMHH IHTHIDOXJIOPHA.

Harpui#t nupodochoprokncani no FOCT 342.

Coap nunatpuesas stunenauaMuf-N, N, N' N’-terpaykcycHoit Kuc-
10Thi, 2-BoAnas (tpusaod B) mo 'OCT 10652.

PacTBop Karasaxsartopa: pacTBOp MeAH  CEPHOKMCJIOH MAacCOBOH
rone 0,259%.

OCHOBHOH pacTBOP BOCCTAHOBHTENS THAPA3HHA CEPHOKHCAOrO.

Pabouu#t pactBop BOCCTAaHOBUTES.

OCHOBHOJt OKpalUKWBAIOILHH PacTBOP.

Pabounii OKpalHBawILHi PacTBOp.

llenoyHoit pactBop HaTpus MHPOPOCHOPHOKHCAOrO MACCOBOH [J0-
JeH 0,50/0. ‘

OcHOBHOH 0Gpa3ioBbIf pacTBOp A KaJus a30THOKHCJOTO.

32. TTonrortoBKa K HCNHBTAaHHUHIO

3.2.1. IlpueorosaeHue pacrsopa karaausaropa (pacreopa  medu
ceprokucaoi (CuSO¢5H,0) maccosoii doredi 0,25 %').

Hasecky maccoit (2,5+0,1) r Meau cepHOKHCJI0A pacTBOPAIOT JuC-
THAAHPOBAHHON BOAOR B MEPHOH KOJ0e BMeCTHMOCTbIO 1 AM® H ROBO-
aAT cObeM pacTBOpa BOAOH 1O METKH.

3.2.2. [IpuzoToB8aerHue 0CHOBHO20 pacTeopa soccranosurean (eud-
pasura cepuoxsticaoeo NoHHoS0Oy)

Hasecky maccoit (13,73+0,01) r ruapa3siHa CEepHOKHCIOrO pacTBo-
psiot B 500 cmM® nogorpetoft o 45—50 °C nucTHANHPOBaHHOM BoJAe, Tie-
PEHOCAT B MepHYI0 Konby BMectuMoctbio | am® W noBOAAT 00beM A0
MEeTKH BOJOH.

3.2.3. llpueorosaerue paboyezo pacrsopa 80CCTAHOBUTEAR

6 cM3 pacTBopa xatasausatopa u 400 cM? OCHOBHOrO pacTBopa BOC-
CTAHOBHTEJIH NEPEHOCAT B MEPHYIO KoJly BMecTuMOCTblo 1 M3 H Jo-
BOAAT 00bE€M J0 METKH AHMCTHJIJNHPOBAHHON Bono#. PacTtBop xpansar
B CKJISIHKE U3 TEMHOTO CTeKJa He 6oJiee HeJeH.

3.2.4. [Ipucorosaenue 0OCHOBHOZ0 OKPAUIUBAIOLLE20 PACTBOPA

K 500 cM® aucruanaupoBanHoi Boabl npubasasior 200 cM®  opto-
¢OCHOPHOH KHCJIOTH, NepeMelIMBAIOT,  PACTBOPAT B INOJYYEHHOM
pactBope 10 r xopowio pacTepToro B CTYNKE MOPOUIKA CYJb(aHHIaMH-
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JdChHdMamvih ARl nAPUAJAUD A, Hilll aJddbyld-Hdyplns/ddMhnd, llCpeMciili-
BAlOT H JA0OBOASAT 00beM A0 2 AM® QHMCTHJIJMPOBAHHOH BOJOH. XpaHAT
B CKJISHKE H3 TEMHOFO CTeKJa B XOJIONM/JIbHHKE INPH TeMmIlepaTrype OT
5 1o 10 °C ne GoJjee 1 Mec.

3.2.5. Ilpuzorosaenue paboueezo okpawusarowezo pacreopa

Hasecky macco#t (0,20+0,01) r tpuaona b pacrsopsiior B 100 cm3
AHCTHJJIHPDOBAHHOH BOJHI, NMEPEHOCAT B MEPHYIO KOJA(GY BMECTHMOCTBIO
1 nm3, po6aBasitor 167 cM3 OCHOBHOTIO .OKPaLIMBAIIIETO PaCTBOpA, ne-
peMElIHBAlOT U ZOBOAAT o0beM A0 METKH BOAOH. JTOT pacTBOP roOTO-
BAT B JleHb [IPOBeleHUA aHaJu3a.

3.2.6. [Tpueorosrenue wearounoeo pacreopa nupogochopHoKUcLO-
eo narpus (Na,P,0O; 8 NaOH) maccosoii doaedi 0,5 9,

Hapeckn maccoit (5,0+0,1) r niupodocdopHokucIOro HATpua 1
(4,0+0,1) r HaTpusA rHAPOKCHAA PacTBOPSIOT B AHCTHAAMDPOBAHHON
BOJle, TNIEPEHOCAT B MEPHYIO K0oa0y BMecTHMOCTbI) 1 aM® M JOBOASAT
00beM BOJOH 10 METKH,

3.2.7. IIpueorosaenue ocHO8HO20 06pA3Y08020 pacreopa A Kaius
asornokucaoeo (KNQOs) maccoeoi xonyenrpayued 0,5 me/cm®

Hasecky maccoit (3,6090-0,0002) r kaauss a30THOKMCJIOTO pacT-
BOPSAIOT B AHCTHJJIMPOBAHHOH BOJE, NEPEHOCAT B MEPHYIO K0oa0y BMmec-
THMOCTbIO | iM% H JoBoasT o6beM BoAOH fo meTKH. B 1 cM® npuroros-
JIeHHOTO pacTBopa A coxepxutcs 0,5 Mr asora.

3.2.8. [lpucoros.acrue wraasl patouux ob6pasyoevix pacreopos u
nOCTpOoeHue 2padyiposouneeo epadura

B Mepubie k0.16bl BMecTiiMocThio 250 ¢M3 M3 GIOpPeTKH mMOCJeL0Ba-
T€JILHO HAJHWBAIOT KOJMYECTBO OCHOBHOTO 06pa3sHoBOro pactBopa A ka-
451 a30THOKHCJIOro, yKasaHHuble B Taba. 3, 1 o6beM pacTBOpa AOBOAAT
10 METKi NHCTHJJIUPOBAHHOH BOIOIM.

Tatanuga 3

) - Macca wurpar-
Hovep ron6 O6eM pacTso- Macca nurpar- O61em paGouero | Horo a3o0Ta B 37a-
3TAJOHEONO pacT- pa A, cm? HOTO 430Ta B pacTeopa, cm® | nonnoM pacteope,
ropa 1 em3, mr MD
! 2,5 0,005 1 0,005
2 5,0 0,010 ] 0,010
3 10,0 0,020 1 0,020
4 20,0 0,040 1 0,040
) 40,0 0,080 ] 0,080
b 60,0 0,140 1 0,140
7 100,0 0,200 l 0,200

B neHn nposegenusi anasausa u3 paGouux o6pasLOBLIX PacTBOPOB
oTOupaiT 1o 1 cm® B MepHble KOoaGB BMecTHMOCTBIO 50 cM3 H 106 aB-
aq10t1 10 ¢M3 pacTBopa HaTpus THPOQPOCHPOPHOKHCAOrO MacCoBol jio-
aei 0,5 %, nmepeMeunBaioT, npu6apasior 10 cm? pabouero BOCCTAHAB-
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pabouero  BOCCTaHaBJMBAIOLEro  pacrBopa HpHJIHBaIOT 29 cm3
paGouyero  OKpaiuMBalllero  pacTBopa M TILATEJbHO  lepe-
MeinuBalor. F3sMepsiioT ONTHUECKYH INJOTHOCTh OKPALUEHHBIX PacTBO-
POB OTHOCHTEJNDbHO KOHTIPOJILHOTO pPacTBOpa Ha (POTO2JMEKTPOKOJNOPHU-
METpE C 3eJEHbIM CBEeTOGHJALTPOM IPH AJHHe BOJHH 520—545 HM B
KIOBeTax C TOJIHIMHOH Horjomamuiero ceer cjod 10 MM He paHee ueM
gepe3 15—20 MuH ¥ He nosaHee yeM uepe3 1,5 u mocse  go6aBjeHHSA
pabGo4ero oKpall¥BawLIEero pacTsopa.

KOHTPOMLHLIH PACTBOP TOTOBAT CACAYIOIHM 06pasoM: B MEPHYIO
Kon6y BMecTHMOCTbIO 50 ¢M® nomewator 10 cm? pacrBopa nupogocdop-
HOKHCJIOrQ  HaTpHsl, zateM 10 cm® pafouero  BOCCTaHAaB-
JHBaolero pactBopa H 1 cM® BoAwl M mepemelunBaioT. He panee yem
yepe3 10 MuH ¥ He no3aHee yeM yepes 30 MuH nocje gobasJienus pado-
4ero BOCCTAHABJUBAIOLIEro pacrBopa npuausawT 29 cm® pabouero ox-
pamyBaloU(ero pacTBopa U TILATEJbHO IepeMelluBaloT.

Ha ocnoBaHuM nokas3aHud npubopa CTpoAT rpaayHpPOBOYHLIH rpa-
¢duk cornacHo taba. 3, oTKJAaABIBasA 0O OcH abCUHCC MacCy HHTPATHO-
ro a3oTa B MHUJLIUTpaMMax, a 0 OCH OpJAHHAT — COOTBETCTBYIOLLHE ei
3HAUYEeHUs ONTHYECKOH NJAOTHOCTH. I'pafiyHpOBOUHEIA rpaduK npoBeps-
0T 110 TPeM TOUYKAM Iepel] Kax/IBM HCIHTAaHHEM.

3.3. IlpoBeaeHnda HCHOBITAaHHSHA

M1 UCHBITAHHS HCIOJAB3YIOT (UALTPAT, NMOJAYYEHHBIH 1o m. 2.3.
[Tunerxoit or6upaior 1 cM3 npospaunoro u GecuBeTHOro (uJjibrpara B
MepHYI0 K0J0y BMecTHMOCTbIO o0 cMm3, nobasasior 10 cm® mienounoro
pactBopa HaTpusa nupodochopHOKHCAOro MaccoBod nogaeir 0,5 9,
10 cMm3 paBouero BOCCTaHABJAMBAKLIErO PACTBOPA, TIUATEJLHO MepeMe-
wirBas noctae po6aBienns KaxJaoro peaktupa. Yepes 10 muH, HO He
nosaHee yeM yepes 30 MUH mocJe go06aBJeHds pabouero BOCCTaHABJIH-
BAIOLIEr0 pacrBopa NpHJAHBaloT 29 cM® pabouyero  OKpailHBAIOIIETO
pacTBOpa ¥ TINaTeJibHO NepeMewmyBaioT. He panee uem uepes 15—20
MHH H He nosjHee gem uepe3 1,5 u mocje nobaBjeHns paboyero okpa-
HIMBAIOLWIEro pacTBOpPa W3MEpPAIT ONTHYECKYIO NJAOTHOCThL OKpallleHHbIX
pacTBopoB Ha POTOIEKTPOKOJOPHMETPe corsaacHo m. 3.2.8.

ITo H3mMepeHHOMY 3HAYEHHIO ONTHYECKOH MJOTHOCTH pacTBOpa Ha-
XOAAT MO rpajiyHpOBOYHOMY rpa@HKy MAacCOBYIO AOJI0O  HHUTPATHOIO
asora B MUJJIHrpaMmax.

34. O6pab6oTKa pe3dyJabTATOB

O0paboTKy pe3yJabTaToB NPOBOAAT 1o I. 2.4,

4, METOJ, OTIPELEJIEHHA HUTPATOB C NTOMOLIbIO
HOHOCEJIEKTHBHOI'O 3JIEKTPOJA

MeTos OCHOB4H Ha H3BJIEYEHHH HHTPATOB H3 TOPQAHOH NPOAYKLHH
pacTBOpOM aJIIOMOKaJIHEBBIX KBACLUOB ¢ MaccoBoi moJseit 19 npu co-
OTHOIUEHHH Macchl MpoOH NMPOAYKUHH # o6beMa pactsopa 1:10 H moc-
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41. Anmaparypa H DeaxTHBD

Becnl na6opatopuble 4-ro kaacca roudocty no F'OCT 24104,

Hounomep nan pH MUATHBOABTMET).

DJIeKTPOA MOHOCENEKTHBHBIH HUTpaTHBIA THna dM-NOs-01,91M-1,
IUM-TL

DJIeXTPOA CpaBHeHUA xyaopcepebpanbifi THna DBJI-1 M3.

Kamn#t azornoxkucantit no MOCT 4217.

Kaanit xaopuctoiii mo TOCT 4234,

Bona aucrunnuposannas no OCT 6709.
KBacubl anromokanneBbie 10 TOCT 4329 maccoBoii noaeir 19,

42. IloarotroBkKa K HCHOHTaHHW0. [IpHTOoTOBJAeHHUE
PACTBODOB CPAaBHEHHSH

4.2.1. llpueorosaenue pacreopa asromoxaruesoix  xeacyos (KAl
(SO4)2-12 HyO) maccosoii donedi 1 Y |

Hagecky maccoit (10,0+0,1) r pacTtBopsator B 990 cM3 quCTHJMM-
POBAHHOH BOJHI,

4.2.2. Ilpucorosaenue pacreopa xaaus ascriokucaoceo  (KNOs)
noaaproti Konyenrpayuu Cuo, =0,1 moab/om® (pCyno, =1)

Hasecky maccoit (10,11+0,01) r xaaus asoruoxicaoro, nepe-
KPICTANJH30BAHHOIO, BBICYUIEHHOIO 10 MOCTOSIHHOH MacChi IIPH TeM-
neparype 100—105 °C pacTBopsIOT B pacTBOpe aMIOMOKAJHEBBIX KBAC-

1IOB, HPHTOTOBJAEHHBIX 10 1. 4.2.1. PacTBop coxpansiercss B XOJO0AHJb-
HHKE B TeyeHHe |1 Mmec. .

4.2.3. llpucorcerenue pacrsopa kaius as30THOKLCA020 Monaproll
- NO;, =V, UL MOALIOM NO; =
koryenrpayuu Cno, =0,01 moas/dm® (pCno, =2
FotoBsit 10-kKpatHbIM pa3baBieHHeMm pacTBopa, HPHUTOTOBJIEHHOrO
no 0. 4.2.2, pacTBOPOM aJIOMOKAJIHEBBIX KBACIHOB, IPHIOTOBJIEHHRIM
no o 42,1 PactBop coxpausiercs B TeueHwe 1 Mec B XOJOIHJILHHKE.

4.2.4. Ilpueorosierue pacTeopa Kaius A30THOKLCAO0 MOAAPHOU
noryentpayuu Cno, =0,001 moas/omd (pC o, =3)

Fotoar 10-kpaTHeiM pa36aBieHuem pacTBOpa, nNPUIOTOBJEHHOIO
o 1. 4.2.3, pacTBOPOM aJIOMOKAJHEBEIX KBACIOB, NPHTOTOBJECHHBIM 110
7. 4.2.1. PactBop coxpansercs B XOMOAHJIbHHKE B TeyeHue 1 Mec.

4.2.5. Ilpueoros.ienue pacteopa Kaius asoTHOKUCAO20 MOAAPHOUY
noryenrTpayul Cno,=0,0001 moas/dm® (pCro, =4)

FotoBsat 10-KpaTHHIM pasbaBienuem pacTtBopa, HPHUTrOTOBJEHHOIO
10 1. 4.2.4 pacTBOpPOM aJIOMOKAJIHEBLIX IKBACLOB, MPHTOTOBJEHHBLIM
no n. 4.2.1. PacTBop coxpaHsercs B XOJ0JUJbHHKE B Teuenue 1 mec,

4.2.6. Ilpucorosaenue npusrextpodnozo pacraopa KQaus Q3oTHO-
RUCA020 MOAAPHOLU konyenTpayuu Cno, =0,1 morb/OM3 u kaaus xi0-
pucroeo moaaproti konyenrpayuu Cyxc; =0,005 moarv/oms
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—Y,vl} 1 hddllad AJAUVPHUIVIU PddDUpatsl o M pp it hAAVL DML R VAT
thio 1000 ¢M3 H n0oBOAAT 00BEM pacTBOpa 4O METKH JHCTHJIJIHDPOBAH-
HOH BOJOH.

4.2.7. I[Todeoroska 3iekTpodos K pabore

HoBbli HUTpATHBIH HOHOCeJEKTHBHBIH 3JIEKTPOJA TULATEJBHO IIpO-
MBIBAIOT AUCTHAJHPOBAHHON BOAOH U OMOJACKHBAIOT NPH3JEKTPOLHBIM
pacTBOPOM. 3aTeM 3JIEKTPOJ 3aNOJHSAIOT NPUIJEKTPOAHBIM PacTBOPOM
M BBEIEPIKHBAIOT B TeueHHe 24 4 B pactBope KNO:; MoasapHO# KOHLEH-
tpauuu C No,=0,1 Mons/am®, npuroToBaennoM no 1. 4.2.2, Ilocae sto-
ro 3JeKTpoa nomemiaior Ha 10 MHH B AMCTHAIHPOBAHHYIO BOAY, NIpO-
MOKaloT (HALTPOBaJbHOR Oymaroii ¥ NpoBepsiiOT ero (QyHKUIHIO, HC-
MoJb3ysl PacTBOPBl CpaBHeHHsi. B NpoMexkyTKax  MexAy  pabGoTo#
sJiexTpol XpaHat B pactope 0,001 monb/am® KNOs.

XaopcepeOpsAHbIA 3J€KTPOJ CpaBHEHHS TOTOBAT K pafoTe B COOT-
BETCTBHH € HHCTPYKLHeH 3aBolda-H3roToBureJis. llepBuuHasa u nepHo-
AuYecKasi NoBepka 2JeKTpoAa NPOU3IBOAUTCA 10 HOPMATHBHO-TEXHU-
YeCKOH JNOKYMEHTaluH.

43. Ilposenenue HUCOBITAHHUS

4.3.1. Ilpucoros.icrue solrancku 048 aHAAU3A

Ot noaroroBaeHHOro AJ4s aHaJ H3a 006pasua TOP(hsiHOW HPOAYKLHH
orseruusarot (10,00,1) r u npunusator 100 ¢cm?® pacTBopa aNlOMOKa-
JHeBbIX KBaCHOB ¢ MaccoBol joJnei 19%. 3arem obpa3sei; B3GanTHIBa-
IOT :a poTaTope 15 MHUH WJH OCTaBJAAKT HA HOub. PuabTpylor. [oay-
yeHHblfi GUABTPAT HCIOJAB3YIOT AJsl onpenenenusi ucHoB NO3 . Onpe-
JeJIeHHe HOHOB MOJKHO TIPOBOJAHTbH M HENOCDPEACTBEHHO B CYCIIEH3HY.

4.3.2. Hacrpotika uonomepa u onpedesenue guTparos

Hacrpolika npubopa u pabora Ha HeM [POBOASITCS COTJIACHO HH-
CTPYKUUH K npudopy.

KoHleHTpaUHo HUTPAT HOHZ MOXHO ONpPEAEJNHTb B ABYX PEXKMMAX:
«pX» U «MB».

4.3.2.1. Hacrpoika uonomepa u usmeperue «pX»

I'panyupoBxy npubopa NpoH3BOAAT MO ABYM CTAHAAPTHBIM PacTBO-
paM KNO; ¢ koHuenrpauneir 10~* moan/nm3 (pC no,=4) u 102 mMouan/
{am?3 (pC no,=2).

IToaroroBnennsle K pafoTe HUTPATHHIH K XJopcepeOpPsHBIH 3JEKT-
pPOABl ONOJACKHBAIOT JAHCTHJJAHPOBAHHOH BOAOH, NOrpy:KawT B CTaH-
naptHnli pactBop pCno, =4 H ycTaHaBAWBAaKT nphbop Ha 3HaueHHe
«4». 3areM ONOJNAacCKHBAIOT 3JE€KTPOAB AHCTHIAIHPOBAHHOR BOLOR U IMO-
rpyz<aior B pactBop pCno, =2. ¥YcraHaBauBaioT npubop Ha 3HayeHHe
«2». OKOHYaTeJbHYIO TPajJyHpOBKY NnpuGOpa NPOBEPSIOT MO PACTBOPY
¢ pCno, =3. OTKJIOHeHNS OT CTAHAAPTHOTO 3HAYEHUS HE JOJKHBI Npe-
Boiath +0,04 pCno,. 3aKOHUHB KaAHOGPOBKY, 3JEKTPOAH TOTPyIKa-
I0T B HCNIBITYeMBIi pacTBOP H CHHMalT nokasanuga npubopa B pCro,.
B teyenwe pabouero JHs KajauGpoBky npu6opa HOBTOPAIOT NO CTaH-
JapTHBIM pacTBOpaM.
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TYpaJbHOH BJare.
s nepecuera Ha CyXxoe BeleCTBO HalleHHDLIA MO TabJ. 4 pe3ydib-
Tatr yMHOXKAIOT Ha Koa(p(bHuHeHT (K), xoTOpHIH BHIUHCAAIOT No (op-

MyJie

K=

L\.ltl\.t}(-l 444

100
100—W

L4k lUtJ\.tIJlllUll

2

‘lt}ll X .

rae W — MaccoBasi 10Ji BJard B aHaausupyeMod npoGe, %.

Ta6aouua 4
BcnomoraTeasHas Tabanua Aas nepecuera pCyo B MAcCOBYIO KOO A30Ta

HHTPATOB B HCNILITYEMOM MaTepHajde NPH HATYPAJbHOR BAAre

(cooTHoIIeHHe MacChl MPpoGn ¥ 06BeMa AHCTHAAMPOBAHHOK Bopbl 1:10)

Maccopas HoJasl a3oTa HHTpartoB, Mr H€a 100 r NIpoJyKUHY NPH HATYpaabuOfl Baare
pCNOs 0,00 { o,00 | 0,02 | o3 | c04 | 0,05 | 0,06 | 0,07 0,08 0,00
1,5 |446 68|436,52(425,58[416,87|407,38|398, 11[389,05|380,19] 371,54 | 363,08
1,6 1354,81|346,74(338,84(331, 13|323,59|316,231309,03{3062,00] 295,12 288,40
1,7 1281,84|275,42(269, 115|263 ,03|257,04{251,19{245,47|229, 88| 234,42 229,09
1,8 1223,871218,78(213,80({208,93|204,17|199,53(194,98]190,55] 186,21 181,97
1,9 1177,831173,78169,821165,90|162, 18|158,45{154,8811561 ,36] 147,91 144 ,b4
2,0 1141,25/138,04(134,90|131,83(123,82|125,89|123,03|120,23; 117,49 114 82
2,1 |112,20]109,65(107,15{104,71{102,33]100,00{ 97,72} 95,50 93,33 91,20
2,2 | 89,13] 87,10| 85,11 83,18 81,28| 79,43| 77,62{ 75,86 74,13 | 72 44
2,3 70,79 69,18; 67,61 66,07| 64,57] 63,10 61,66 60,26 58,88 57,54
2,4 | 56,23| 54, 95| 53.70] 52.48| 51,29 50.12| 48.98| 47.86| 46,77 | 45.71
2,5 44 67 43,65| 42,66 41,69 40,74 39 81| 38,90 38,021 37,15 36,31
2,6 135, 48 34 ,67| 33,88] 33,11 32,36] 31 62 30,901 30,20 29,51 28 84
2.7 28 18| 27,54] 26,92| 26,30| 25,70 25,12 24 55| 23,99 23,44 22 91
2,8 29’ ,39) 21,88] 21,38| 20,89| 20,42| 19,95] 19,50 19,05 18,62 18,20
2.9 17 78| 17,38] 16,98 16,60| 16,22| 15,85( 15,49 15,14 14,79 14,45
3,0 | 14.13] 13,80 13,49 13)18| 12.88| 12,59 12.30| 12.02| 11,75 11,48
3,1 11,22} 10,96| 10,72] 10,47 10,23| 10,00 9,77, 9,35 9,33 9 12
3,2 8,911 8,71 8,51| 8,32 8,13 7,94 7,76 7,59 7,41 724
3,3 | 7,08 6,92 6,76 6,61] 6,46 6,31 6,17 6,03 5,89 5.75
3,4 | 5,62 5,50 5,37| 5,25/ 5,13) 5,01 4,90 4,79 4,68 4.57
3,5 4,47 4,37 4,27 4,171 4,071 3,98] 3,89 3,80 3,72 3,63
5,6 | 3,55] 3,47| 3,39 3.31| 3,24| 3,16] 3,09 3,02 2,9 o' 88
3,7 2,821 2,75 2,09 2,63 2,57 2,51} 2,45 2,40 2,34 2,29
3,8 2,24 2,19 2,14f 2,09 2,04 2,00 1,95 1,91 1,86 1,82
3,9 L,78] 1,74; 1,70 1,66] 1,62] 1,58] 1,65 1,5l 1,48 145
4.0 1,41 1,38] 1,35} 1,32] 1,29 1,26| 1,23] 1,20 1,17 1,15

4.3.2.2. Hacrpodra uonomepa u usmepenue «mB»
Ilepes navanoM paboTHl yCTAHABJAWBAIOT NOKA3AHHMS ILKaJdLl NDPH-
Gopa no cranaaptubiM pactBopaM KNOj; B mopsiike Bo3pacTaHus KoH-
LeHTPaUHu B MOJib/IM3,

HayuHasg ¢ MeHbLUeH:

1074, 10~

5, 1077,

10-1.
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Ay Mda HOUACAYIVULMME CladdapinblMil pallbupabiyl NMUhbiUT 90 MbD, 10
3JeKTPOJA HaXOAUTCs B HepaboueM COCTOSIHUM. DJEKTPOJ UMeeT JIH-
HelHYI0 (QYHKIHIO 4/ BOAHBIX pacTBopoB B auanasone 1,0—4,0 pCro,
c HakJoHOM 52—54 MB Ha enuHumy.

ITocse rpasyupoBku npubopa 3JeKTPOAB TULATEIbHO ONOJACKUBa-
I0T AUCTHJAJHPOBAHHOH BOJOH, BLICYLUHBAIOT (PUJABTPOBAJBHOH Oyma-
POH M NPHCTYNAKT K ONpeLelIeHHI0 HATPATOB B HCIBITYEMBIX CYCIeH3H-
AX WAn ¢HIbTpaTax. Temnepatypa aHaJM3upyeMblx Npob U pacTBo-
poB noJ:xHa OblThb oauHakoBoH. Hactpoiixy npubopa npoBepsioT IO
pacTBOpaM CpaBHEHHs He MeHee TpPeX pa3 B TeueHHe pabouero IHSA, HC-
MONb3YSA KaxKIbld pa3 CBEXKHE NOPLUHMHM CTAHAAPTHHIX PACTBOPOB.

Ilo nokasaHuaM npubopa Ha MUJJIHMETPOBOH OGymare CTPOST Ipa-
AyHpoBOYHBIH rpaduk. [To ocH abeuuce oTkraanBaT pCho, (1, 2, 3,
4), COOTBETCTBYIOIUHE  KOHUEHTPALUSM CTaHAAPTHBIX  PacTBOPOB
KNOj; (10—, 10-2, 10-3, 10—* moab/am3). [To ocu opauHaT OTKIAALIBA-
IOT COOTBETCTBYIOLHE UM NIOKa3aHHus npubopa B MB.

[To rpaayupoBoyHOMY rpadHKy HaxoidaT BejuunHy pCyo, H NO
TabJ. 4 HaxOUST MaCCOBYIO JOJIIO a30Ta HUTPATOB B HCCJAEAYEMBIX
npo6ax B mr Ha 100 r nmpoaykuuu npu HatypasabHO# BJare. JLast yue-
Ta BJIard B CLIPOM O0paslie HCHOAL3YIT Ko3ddunueHT nepecuera (K).

I'paay¥poBOUYHBIN TpadHK AONYCKaeTCss CTPOMTL M Ha  TOJYJIOra-
pupmuueckos Oymare. Ilo ocu opAMHAT (JMHEeHHAas 10KaJjda) OTKJAALbI-
BaloT DJIC snekTpoano# napu (B MB), a mo ocu abcuuce (Jgorapud-
MHYeCKas wiKaja) — COoAep:KaHHe a30Ta HHTPATHOTO B AHAJH3HpYe-
MOM pacTBOpe.

4.3.3. A6conoTHOE HOIyCKaeMoOe PacXOXkKAeHHe MekKAy pe3yJbTa-
TaMH [ABYX TlapaJJiejbHBIX ONpPeAeJeHHH NMPH AOBEPHUTENbHOR BepOsAT-
HOCTH 5P=0,95 He JOJIXKHO NpEeBHIIaTh  3HAUYEHHH, VKa3aHHHX B
tabJa. o.

TaGanua b
M
AGcoMOTHOE AOMYyCKAeMOC pacXOKIeHHE
Maccoraa gouasi HETPATHO-
ro asora B O/ H0# naboparo- B pazublx naoparopuasx (no ay6auxa-
pHII TaM OOl MadopaTopioi npobel)
Ho 50 [0 15
Or 50 » 100 : 15 a2
Cs. 100 20 30
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1. PASPABOTAH U BHECEH MuHucTepcTBOM TONJMBHOW MPOMbILN-
JeHHoctdy PCOCP

HCIIOJTHHUTEJIH
JI. M. KysnenoBa (pykoBoaurenn paspaboTku), Kaua. GHoj. Ha-
yk; Bb. Il. Moposos (pykoBoautens Tembl); B. H. byaranuna,

KaHHI. TexH. HayK; A. A. Bepennna, kaun. c.-x. Hayk; [I. Il. Cu-
MOHOBa, KaHA. 6uon. Hayk; M. A. Kapauna; JI. H. Posanosa;
B. M. MNerposuu (pykoBomuteanp paspaborku); H. K. HWopox;
0. A. Kpacnosa; T. B. AreeBa

2. YTBEP)KJIEH U BBEAEH B I EMCTBHE Iocranosaenuem lo-
cynapcrteennoro Komurera CCCP no cranaapram ot 22.11.88
N 3771

3. BBE)IEH BﬂEPBblE

4. CCbIJTIOYHDbIE HOPMATHBHO TEXHH‘lECKHE IlOKYMEH-
Tbl

O6o3xavenue HTJI, na xorophifi masa cChblika Homep paapena, NMyHKTa

I'OCT 342—77
I'OCT 3760—79
I'OCT 4165—78
I'OCT 4166—76
[OCT 420477
IOCT 421777

_A

P
-

TOCT 4234—77
FOCT 4328—77
I'OCT 432977
I'OCT 5841—-74
OCT 6417—72
I'OCT 6552—80
T'OCT 6709—72
NOCT 882774
IrOCT 106562—73
TOCT 112083—78
IF'OCT 24104—88
TOCT 24363—80

["OCT 27894 0—88
TY 6-—09—2247—-77
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