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FOCYOAPCTBEHHbIA CTAHOAPT COIO3A CCP

PEAKTUBbI
HUKENA OKUCb YEPHAA
TEXHUYECKUE YCNoOBUA

REAGENTS. NICKELIC BLACK OXIDE. SPECIFICATIONS

OKI126 1121 0761 03

Jata BBegeHusa 1980-01-01

NHO®OPMALUMOHHBIE OAHHbIE

1. PABPABOTAH VI BHECEH MuHUCTEPCTBOM XMMNYECKOW NPOMbILLIEHHOCTH
PA3SPABOTYUMKNA

J1.H.Cepebpsikosa, B.A.Makapos, A.M.CaBeneeBa, J1.B.bpanuk, T.I.MaHoBa, U.J1.PoteH6epr, 3.M.PuBuHa,
3.M.CynbmaH, J1.B.Kngusaposa, 1.B.XXaposa

2. YTBEPXIEH W BBEJJEH B IEVCTBWE MocTtaHoBneHvem ocyaapcTBEHHOro KoMuTeTa cTaHgapTos CoseTa
MuHnctpoB CCCP o1 30 Hosibpst 1978 1. N 3193

3. BBAMEH N'OCT 4331-73

4. CCbINOYHbLIE HOPMATNBHO-TEXHUYECKWE OOKYMEHTHI

0O603HavyeHne HT[, Ha KoTopble AaHbl CCbIKN Homep nyHkTa, nognyHKTa
rOCT 12.1.007-76 21
FOCT 83-79 4.7.1
FOCT 84-76 4.7.1
rOCT 1770-74 4.31,4.8.1,49.1
rOCT 3118-77 42,431
FOCT 3773-72 4.7.1
FOCT 3885-73 3.1,4.1,51
FOCT 4055-78 49.1
rOCT 4109-79 45
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OCT 4160-74

FOCT 4212-76

FOCT 4328-77

FOCT 4461-77

FOCT 4517-87

rOCT 4919.1-77

FOCT 5457-75

FOCT 6709-72

FOCT 10398-76

FOCT 10671.4-74

FOCT 10671.5-74

FOCT 10671.7-74

FOCT 16539-79

rOCT 18300-87

FOCT 19627-74

OCT 23463-79

FOCT 24104-88

FOCT 25336-82

FOCT 25664-83

OCT 27025-86

OCT 27068-86

4.7.1

48.1,49.1

4.5

48.1,4.9.1

4.5

4.5

48.1,4.9.1

43.1,45,4.71,48.1,49.1

4.2

4.4

4.5

4.6

4.7.1

4.7.1

4.7.1

4.7.1

4.1a

43.1,4.4,45,46,48.1,49.1

4.7.1

4.1a

4.7.1

5. OrpaHuyeHne cpoka gencteus cHato no npotokony N 4-93 MexrocyaapcteeHHoro CoBeTa No craHaapTm3aumu,

mMeTponornn n ceptudukauumn (MYC 4-94)

6. MEPEU3OAHWE (utonb 1998 r.) ¢ UameHeHnem N 1, yTBepxaeHHbIM B Aekabpe 1988 r. (MYC 3-89)

HacTtosawmin ctaHgapT pacnpocTpaHsieTcs Ha YepHYI0 OKUCb HUKENs!, MpeacTasnsaoLLyo coboi NopoLLIoK YepHOro unm

Cepo-4epHOoro useta, He pacTBoOpMMYyHO B BOAE, paCTBOPUMYHK B MUHEpPalibHbIX KUCIOTax.

(N3meHeHHas pegakums, Nam. N 1).

1. TEXHUWHECKUE TPEBOBAHUA
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1.1. l—IepHaﬂ OKMCb HUKENS O0IMKHA ObITb M3roTOBIEHA B COOTBETCTBUM C Tpe6OBaHMF|MI/1 HacTodLulero craHgapTa no

TEXHOJIOrM4YeCKoMy pernamMmeHTy, yTBep>XaeHHoOMy B YCTaHOBJIEHHOM NopAdKe.

1.2. To pr3MKo-XxMmMmn4eckMm nokasatensiM YepHasa OKUCb HUKENs OOMKHa COOTBETCTBOBAaTb HOPMaM, yKa3aHHbIM B Tabn.1.

6onee

HaumeHoBaHuWe nokasarens Hopwma
Ynctoin (4)

1. MaccoBas gons Hukensi (Ni), % He meHee 77
2. MaccoBas oonsi He paCcTBOPUMbIX B COMSIHOM KMCNOTe BellecTs, %, He bonee 0,2
3. MaccoBas gons obuwero asota (N), %, He 6onee 0,015
4. MaccoBas gons cynbdatos (SO ), %, He 6onee 0,01
5. MaccoBas gonsa xnopugos (Cl), %, He Gonee 0,005
6. MaccoBas gons xenesa, (Fe), %, He 6onee 0,003
7. MaccoBas gons kobanbta (Co), %, He Bonee 0,15
8. MaccoBas gonsa meam (Cu), %, He Gonee 0,01
9. MaccoBas gons uuHka (Zn), %, He 6onee 0,02
10. MaccoBas gons cymmbl Kanusi, HaTpus, kanbuuna n mardmsa (K+Na+Ca+Mg), %, He 0,15

1.1, 1.2. (M3meHeHHaa pegakums, Mam. N 1).

2. TPEBOBAHUA BE3OIMNACHOCTHU

Tabnuua 1

2.1. OKuCb HMKenNs OTHOCUTCA KO 2-Mmy kraccy onacHocTu (FTOCT 12.1.007). MNpegensHo gonyctumas KOHUEHTpauus ee

. o 3
B BO3yxe pa6oqe|/| 30HbI NPON3BOACTBEHHbLIX NOMELLEHUN COCTaBNAET 0,5 mr/m

|_|pl/l yBEITMYEHNN KOHUEHTPaunnm OKUCb HUKENA B BUAE Nbln ,El,eIZCTByeT pasgpaxarwlLle Ha CITIM3NCTblie 000m04KM 1

KOXXHbl€ NOKPOBbI.

2.2. MNpwu paboTe ¢ npenapaTtoM cnegyeT NpMMEHATb HAMBUAYaNbHbIE CPeacTBa 3almThl (pecnmpaTtopsbl, 3awmnTHbIe

OYKM, pE3NHOBbLIE NEepYaTkK), a Takke cobnogaTh NpaBuna fMYHOM M1rneHsbl.

2.3. NomeLLeHus, B KOTOPbIX NPOBOAAT paboTbl C NpenapaToM, OJKHbI ObITb 000pyaoBaHbl 06LE NPUTOYHO-
BbITSXKHOW BEHTUNAUMEN. AHanu3 npenapara cnegyeT NPOBOAWTL B BbITSPKHOM Lukadyy nabopartopuu.

2.4. (UckmoyeH, Uam. N 1).

3. MPABUNA NMPUEMKH

3.1. MNMpaBuna npmnemkm - no FOCT 3885.

3.2. MaccoByto gonto cynbdartoB, XnopugoBs, kobanbTa v uMHKa U3roToBUTENb onpegenseT Nepuoanyeckn B Kaxaomn

20-n napTumn.
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(BBegeH gononHutensHo, Nam. N 1).
4, METOObI AHAITU3A
4.1a. O6wme ykasaHusi no npoBefeHuto aHanusa - no FOCT 27025.

Mpu B3BeLLMBaHMM NpUMeHSAOT nabopaTtopHble Beckl No FOCT 24104 2-ro knacca TOYHOCTU ¢ HanbonbLIMM NpeaenoM
B3BeLumBaHusa 200 r n 3-ro krnacca TOYHOCTU C HanbornbLInM NpeaenoM B3selwmBanmsa 500 r unm 1 kr nnm 4-ro knacca TO4YHOCTH
¢ HanbonbLwnm npegenom Bapewwmeanms 200 r.

* Ha tepputopun Poccuiickon ®egepaumm gencteyeT FOCT 24104-2001. - NpumeyaHne n3rotoButens 6asbl AaHHbIX.

[onyckaetca npumeHeHWe UMNOPTHOM nabopaTopHOW nocyabl M annapaTtypbl NO Knaccy TOYHOCTU U peakTUBOB MO
KayeCTBY He HMKE OTEYECTBEHHBbIX.

(BBegeH gononHutensHo, Nam. N 1).

4.1. MNMpobbl otbmpatot no FOCT 3885. Macca cpegHert npobbl fomkHa BbITb He MeHee 40 T.
4.2. OnpeperneHve MaccoBOW A0MN HUKENS

Onpepenenune nposogat no NOCT 10398.

3 o
Mpu aTom okono 0,1000 r ToHKOpacTepPTOro nNpenaparta NoMeLLaT B KOHUYECKYo konby BmecTumocTblo 250 cM™ (¢ meTkon Ha 100

3 3 3 o
cMm™ ), npubaensaoT 10 cM™ BoAbl, 0OMbIBasi CTEHKM KONObI, NpMbaBnsalT 2 cM~ pacTBopa CONSHOW KACMOThI C
maccosoun gonen 25% (FTOCT 3118), HakpbiBatoT konby 4acoBbiM CTEKINOM, HarpesaloT Ha JMeKTPONnuTke A0 MOSIHOro
pacTBOpeHusi mpenapara, oxnaxaatoT, J0BOAAT 06beM pacTBopa BOAOW A0 METKU, MepeMeLunBaloT 1 Aanee onpegenexHme

npoBoaAaAT KOMMNJ1€KCOHOMEeTPpU4eCKknm MeToaoMm, ncnonb3ysa B Ka4vyecTtBe nHOuKaTopa 0,4 CM

BOOHOrO pacTeopa
cynbgapcaseHa ¢ maccoBon gonen 0,2% (c pobaBneHvem OByX Kanenb pacTBopa amMmmuaka ¢ MaccoBou gonen 25%) nnm
0,10 r uHAMKaTOPHOW CMecH Mypekcuaa.

3 3
Macca Hukens, cootBeTcTBylowas 1 cm  pacteopa gu-Na-OOTA koHueHTpaumm TouHo 0,05 monb/gm , paBHa 0,002935.

3a pesynbTaT aHanusa MpUHUMalOT cpedHee apudMeTudeckoe pesynbTaToB OBYX MapansenbHbiX onpeaeneHuit,
OTHOCUTENBHOE PacxXoXJeHne Mexay KOTOopbiMY He MpeBbillaeT AonyckaemMoe pacxoxaeHue, pasHoe 0,35% oT cpefHero
apudMeTYECKoro.

Jonyckaemasa oOTHOCUTENbHasg CymMMapHas MorpewHocTb pesynbtata adanusa x0,6% npu goBepuTenbHOm
BEpPOATHOCTU FP=09

5.
4.1-4.2. (ameHeHHas penakums, Mam. N 1).
4.3. OnpepeneHne MaccoBOW A0 HE PACTBOPUMBIX B CONSAHOM KUCNOTE BELLECTB
4.3.1. PeakTtuBbl 1 nocyaa
Bopa guctunnupoaHHas no FOCT 6709.
Kucnota consiias no FOCT 3118, pacteBop ¢ maccoBor gonen 25%.
Turenb punbTpytowmii Tuna TS MOP10 v T MNMOP16 no TOCT 25336.

CrakaH B(H)-1-250 no FOCT 25336.
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LUnnmngp 1(3)-100 no FOCT 1770.

4.3.2. NpoBeaeHne aHanusa

3 3 o
5,00 r npenapata nomewiawT B cTakaH BMecTumocTbio 200-300 cm = , npubaensaiwT 30 cM ~ pacTBopa COMSIHOW KUCIOThI,

PacTBOpPAKT NPU HAarpesaHUu, I'IpM6aBJ'I$|IOT 70 CM3 BOAbl, HAarpeBakwT A0 KUMNEeHUA U, HakKpbiB CTakaH YaCOBbIM CTEKITOM,
BblAEPXMBAOT pacTBOp B TeyeHwe 1 4 Ha BogsHow GaHe. 3aTem pacTBOp (PUMNbTPYIOT vepe3 PUNbTPYIOWNA TUrens,
npeaBapuUTENbHO BbICYLLIEHHbIA 4O NOCTOSAHHOW MacChl 1 B3BELLEHHbIV (pe3ynbTaTt B3BELUMBAHMS B rpaMmax 3anmcbiBatoT C

3 .
TOYHOCTBIO [0 YeTBepToro gecAtudHoro 3Haka). Octatok Ha cunbTpe npombiBatoT 100 cM™ ropsyven Bogbl M cywaT B
cywmnbHom wkadpy npu 105-110 °C o NOCTOSTHHON MaccChbl.

MpenapaT cuMTalOT COOTBETCTBYOLWMUM TpeboBaHMAM HaCcTOsILLEro cTaHgapTa, €CcnuM macca ocTaTka nocne
BbICyLUMBaHWA He ByaeT npesbiwatsb 10 Mr.
4.4. OnpepeneHne MaccoBow Aonu obuero asota

Onpepenenue npoeogat no NOCT 10671.4.

Mpu atom 0,30 r npenapaTta nomeLLalT B KPYrnoAoHHyto konby (K-2-250-34 TXC no TOCT 25336), npubasnstoT 5 CM3 BoAbl, 3 cM

pacTtBopa COMSHOM KUCNOTbl C MaccoBon gonen 25%, HakpbiBalOT 4acoBbIM CTEKNIOM M PacTBOPSANT nMpu cnabom HarpeBaHuu,

oxnaxgaroT, OoBoaaT obbem pacTtBopa Bogon Ao 50 CM3 W pJanee onpegeneHne npoBoaAT (POTOMETPUYECKMM WNKU BU3yarbHO-
KONOPUMETPUYECKNUM METOLOM, Npnbasnss 8 CM3 pacTBopa rmgpookucu Hatpus (Bmecto 10 CM3 ).

lMpenapaT cuMTalOT COOTBETCTBYIOLWMM TpeboBaHWAM HacTosWero craHgapTa, ecnu macca asoTta He Oyaer
npesbiwatb 0,045 wr.

Mpun pasHornacmax B OL,EHKE MacCOBOW A0MM a30Ta aHanm3 NpoBoaaT (POTOMETPUYECKUM METOAOM.
4.5. OnpepeneHne MaccoBoOW 40K CyrnbgaTos

Onpegenenune npoogat no NFOCT 10671.5. MNpu atom 1,00 r npenapaTa noMeLLaloT B CTakaH BMecTuMmocTbio 100 CM3

, NpubaenstoT 10 CM3 KOHLEHTPUPOBAHHOW COMSIHOW KUCMOTbI, HaKpbiBalOT 4YacOBbLIM CTEKIOM, pPacTBOPSIOT, a 3aTeM

BblMapuBaloT gocyxa Ha necyaHomn 6aHe. K cyxomy octaTky npubasnsiot 10 CM3 BOAbl U pacTBOPSAIOT MNpU HarpesaHuu -
pacTtsop A.

10 CM3 pacTtBopa rMapookmcu Hatpus ¢ maccoon gonen 20% (FTOCT 4328) nomewaioT B cTakaH BMmectumocTbio 100 cm % (c

. 3 3 3
meTkor Ha 50 cm ™ ), npubasnstoT 30 cM™ BoAbl, HAarpeBatoT A0 kuneHusl, npubasnsoT 1,2 cM™ pacTBopa bpomua-
OpomaTta HaTpusa, a 3aTteM npu nepemewmBaHun BnusarT pactBop A. O6bem pacTBopa OOBOAAT BOOOW O METKM,
TWaTenbHO NepemeLLvBaT 1 (PUNBLTPYIOT B CYXOW CTakaH.

3 3 -
25 cm”™ cunbTpata (cootBeTcTBYOT 0,5 I Nnpenaparta) noMmewatoT B cTakaH BmectuMocTbio 100 cm™ (¢ meTkon Ha 50

CM3 ), NnpnbaensatoT 3 CM3 pacTBopa ruapoxnopuaa rugpokcunammHa ¢ maccoson gonen 10% (rotosat no FOCT 4517), 1-
2 kannu pacteopa * -HutpodeHona ¢ maccoson gonen 0,2% (rotoeat no NOCT 4919.1) u nNpu nepemeLlLIBaHUN PacTBOp

. o . 3
CONAHOM KMCMoTbl ¢ MaccoBol goneit 25% pOo obGecuBeumBaHUs pacTBopa (OKONMO 2 CM~ ) M Oanee 3akaH4MBaloT
onpegerneHne BU3yanbHO-HedenoMeTpuieckum MeTogom B o6beme 50 cMm .

I'IpenapaT CHMTAKOT COOTBETCTBYHOLUMM Tpe6OBaHMﬂM HacTodllero craHgapTa, ecnu Habniogaemas onanecueHums
aHannsnpyemoro pacteopa He 6yp,eT WHTEHCMBHEE onanecueHunmn pacteopa, NnpuroTtoBrieHHOro oqHOBpPeMeEHHO C

aHanusupyemblM U copepxalliero B Takom xe obveme 0,05 mr SO 4, 0,6 CM3 pacTtBopa 6pomua-6pomara Hatpus, 3 CM3 pacTBopa
rmgpoxsniopyaa rmgpokcunamuHa ¢ maccosow ponen 10%, 3 cm 2 pacTBopa rMagpookucu HaTpusi ¢ Mmaccoson pgonen 20%

o - o o 3
(HenTpanunsoBaHHOro No % -HUTpOpeHONy pacTBOPOM CONSAHOMN KACMNOThLI C MaccoBou gonen 25%), 1 cm™ pacteopa
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. 3
COMSIHOM KNCNOTbI U 3 CM  pacTBopa Xnopuctoro 6apwms.

PactBop 6pomua-6pomaTta HaTpus roToBaT cnegytowmm obpasom: 18,50 r rmgpookucn Hatpus (FTOCT 4328) nomewiaroT B

3 3
KoHuueckyto konby (TOCT 25336) BmectumocTbio 250 cm  , pacTBopstoT B 150 cM  avctunnuposanHon Boabl (FTOCT 6709) n

npu nepemMeLLMBaHMmn npubaensaoT 7 CM3

6poma (TOCT 4109).
4.6. OnpepeneHne MaccoBOW AOMN XJTIOpuaoB

Onpepenenune npoeogat no FOCT 10671.7. MNMpwn atom 0,50 r npenaparta nomMeLlalT B KOHUYECKYH KONOY BMECTUMOCTbIO

100 CM3 (c meTkon Ha 40 CM3 n 50 CM3 ), NnpubaBnsT 5 CM3 pacTBopa a30THOW KUCMNOTbl C MaccoBon aonen 25%, HarpeBaloT Ha
anekTponnuTke ¢ obpaTtHbiM xonoaunsHukom (FTOCT 25336) oo nonHoro pacTtBopeHusa npenaparta. PacTBop oxnaxaarT, XonogunbHUK

cmbiBatoT 10-15 CM3 BOAbl. Ecnn pacTtBop MyTHbIN, ero unbTpyroT Yepes 06e330MneHHbINn UnbTp "CrHAS NeHTa", NPOMBITLIA ropSAYUM
pacTBOpPOM a30THOW KMCNOTbI ¢ MaccoBon gonen 1%. Janee onpegeneHve npoBoadat doTtotypbuamnmeTpuyeckum (B o6beme 50 cm 3)

Unn BusyansHo-HedenomeTpuyeckum (B obbeme 40 CM3 ) METOAOM.

lMpenapaT cuuTalT COOTBETCTBYKOLMM TpeboBaHMAM HacCTOsero craHgapTta, ecnu macca XnopuaoB He Oyget
npesbiwaTs 0,025 wmr.

Mpn BM3yanbHO-HEENOMETPUYECKOM METOAEe B pacTBOPbl CPaBHEHWUS BBOAAT PacTBOP YEPHOW OKUCKM HUKENS B
a30THOW KMCMOTE, HEe COAepXaLluin Xnopa, KOTOpbIN roToBAT criegyowimm obpasom: 2,00 r npenapata NOMELLAOT B CTakaH

3 - 3 3 o .
BMecTumocTbio 250 cm™ (c meTkonm Ha 100 cm™ ), pacTBOpsAOT nNpu HarpeBaHun B 20 cM~ pacTBopa a3oTHOW KMUCHOTbl C MaccoBOW

ponewn 25%, oxnaxgatoT, npubaensot 60 CM3 BOAbl, 4 CM3 pacTBopa a3oTHOKMUCIIOro cepebpa, AoBoAAT 06beM
pacTBopa BOAOM OO0 METKW, NepemeluvBaloT M OocTaBnsalT B nokoe Ha 18-20 4. 3atem pactBop uNbTPylOT 4epes
6e330MbHbIN PUNBLTP, TWATENBHO NPOMbITBIV FOPSIYNM PacTBOPOM a30THOW KMCIOThl ¢ MaccoBow gonen 1%.

3
[N NpUroToBMeHWs KaXaoro pacTBopa CpaBHEHWs UCMoNb3yoT 25 cM ™ dounbTpaTa.

Mpu pasHornacuax B OLEHKEe MacCOBOW AONWU XIOPWAOB aHanm3 npoBoAAaT hoToTypouaumeTpmyeckum metoaom (B
obbeme

3
50cm ).
4.3.1-4.6. (U3meHeHHas pegakuus, Mam. N 1).

4.7. OnpegeneHne MaccoBOW A0NM Xenesa, kobanbta, Mean, marHusi

4.7.1. Npnbopsl, peakTuBbl U pacTBOpbI

Cnektporpac tuna NCI1-30 ¢ TpexnmMH30BOWM CUCTEMOM OCBELLIEHMS LLENN N TPEXCTYNEHYaTbiM ocrnaburenem.
"eHepaTOp oyrn NnepemeHHoro Toka Tuna Ar-1.

MukpodoTomeTp Trna MO-2.

CnektponpoekTtop Ttuna NC-18.

HonyckaeTcsi npyMeHeHne Apyrux npMbopos C aHaNnOrMYHbIMU METPONIONMYECKUMMN XapaKTepUCTUKaMMU.

JTamna uHdpakpacHas mowHocTso 500 Br.

Yrnu rpadptmpoBaHHbIe NS CAEKTPanbHOIro aHanuaa Mapky OC.M. (3MeKTPOAbl YrofbHbIE); BEPXHUIA SMNEKTPOL 3aTOYEH

Ha yCeYeHHbIN KOHYC, HWXKHUI (aHofd) - B BUAE UMNUHAPA QUamMeTpom 4 MM, BbICOTOW 7 MM, C OTBEPCTMEM TNYOUHOM 5 MM 1
anameTpom 2 MMm.
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Mpadnt nopoLukoBbIn ocobon YnctoTbl No FOCT 23463.
Keneso (Ill) okema.

Ko6anbTa (Il) okeua, u.

Marnui okuce oc.4. 11-1.

Meawm (Il) okucs no TOCT 16539.

Hukena okucb 4yepHas oc.d. 10-2, He cogepxallas npumMecu onpefensieMblX 3MeMEHTOB UNU C MUHMMarbHON
MaccoBOW Aonen ux, onpegensemMon metogom [obaBoK B YyCNoOBWMSX AaHHOW MeToauku. B nocnegHem crniyyae umx
YYUTBIBAKOT NPU NOCTPOEHMM FPaayMpPOBOYHOIO rpadmka.

doTonnacTuHkM cnekTpaneHble Tuna ll, YyBCTBMTENBLHOCTLIO 15 OTH. e.
AmmoHuin xnopuctein no FOCT 3773.

Booa aunctunnuposaHHaa no [OCT 6709, pBaxabl neperHaHHas B KBApLEBOM OUCTUNNSTOpe, MM Boda
AEeMUHepann3oBaHHasl.

MapoxuHoH (napagunokcnberson) no FOCT 19627.

Kanui 6pomuctein no FOCT 4160.

MeTton (4-metunamuHodeHon cynedat) no FOCT 25664.

Hatpuin cynbduT 7-BOLHbIN.

HaTtpui cepHoBaTucTokucnbln (HaTpusa Tnocynbdat) 5-soaHbin no FOCT 27068.
Hatpun yrnekucnein no FOCT 83.

Hatpwuii yrnekucnein 10-soaHbivi no FTOCT 84.

CnnpT 3TMNoBbIN pekTudunkoBaHHbIN TexHu4eckui no FOCT 18300, Bbicwero copra.
MposiBUTENb METONTMOPOXMHOHOBLIN; FOTOBAT crieayoLmum obpasom:

pacTteop A - 2 r meTona, 10 r rugpoxuHoHa n 104 r 7-BogHOro cynbduTa HaTpusi pacTBOPSIIOT B BoAe, ALOBOAAT 06beM

- 3 y
pacTteopa Boaoun oo 10M°, nepemMmewnBarT U, eCrim pacTeBop MYTHbIN, €ro CbVIJ'IprnyT;

pactBop b - 16 r yrnekucnoro Hatpus (unm 40 r 10-BOAHOMO YrNeKncnoro HaTpus) U 2 r GpoMMCTOro Kanusa pacTBopsoT

y 3 y
B BoAe, AOBOASAT o6bem pacTBopa Bodol Ao 1 AM , NepeMeLunBaloT, U, ecrnii pacTBoOp MYTHbIN, ero punbTpyloT. 3atem
pacTBopbl A 1 B cMellvBaloT B paBHbIX oGbemax.

dukcax ObICTPOAENCTBYOLMIA; TOTOBAT criegyowmm obpasom: 500 r 5-BogHOro cepHoBaTUCTOKMCIOro HaTpus u 100 r

. 3
XNOPUCTOr0 aMMOHKS PacTBOPSKOT B BoAe, AOBOAAT 06bem pacTBopa BOAOW A0 2 AM , NepeMeLunBatoT, U, ecnv pacTBop
MYTHbIN, ero PUnbLTPYIOT.

(U3meHeHHas pepakums, A3m. N 1).
4.7.2. NogrotoBka K aHanuay

4.7.2.1. MNpuroTtoBrneHne aHannsmpyemown npobbl

0,250 r npenaparta TwarensHo nepemelumsatot ¢ 0,25 r rpadutoBoro nopowka B Te4eHne 10 MUH B CTyrMKe n3
OpraHMYecKoro CTekna u NroTHO HabmBaloT B KpaTep HUXKHEro yroflbHOro anekTpoaa.
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4.7.2.2. MNMpurotosneHne o6pasLioB A51s NOCTPOEHUS rpagyMpOBOYHbIX rpacrKoB

MpenBapuTenbHO rotoBAT obpasey A ¢ maccoson gonen Mg n Cu 1%, Fe 0,3%, Co 20%. Ons atoro 3,5616 r rpacutoBoro
nopotuka, 0,0214 r okncu xene3sa, 0,0830 r okucu marnus, 1,2715 r okucu kobanbTa, 0,0625 r okMcK Meam NnoMeLLakrT B CTYNKY

N3 OpraHM4ecKoro cTekna, nepeMelumBaroT ¢ fJobaBneHnem aTunosoro cnupta (2-3 CM3 ) B TeYeHue 4 4 1 BbICYLUMBAIOT No4
nHcppakpacHon namnon npu 60-70 °C. OctanbHble 00pasubl C YyObiBaloLIE MacCOBOW [ONie NpUMecer roToBAT
pasbasneHnem obpasua A 1 nocnegyoLimx odpasLoB rpacmMToBbIM MOPOLLKOM B COOTBETCTBMM C Tabn.2.

Tabnuua 2
Howmep MaccoBas gons npumecu, % Macca rpacduTtoBoro | Macca pazbaensemoro Obuwas macca
obpasua nopoLuka, r obpasua, r obpasua, r
Fe Mg Co Cu

1 0,03 0,1 2 0,1 4,5 0,5 06p. A 5

2 0,006 0,02 0,4 0,02 4,0 1 06p. 1 5

3 0,003 0,01 0,2 0,01 4,5 0,5 0bp. 1 5

4 0,0015 [ 0,005 0,1 0,005 3,75 1,25 06p. 2 5

0,25 r kaxgoro obpasua un 0,25 r yepHOM OKMCKU HUKens mapkm oc.M. 10-2, Ucnonb3yemon B KauyecTBE OCHOBbI,
TWaTensHO nepemelumsaroT B TedyeHne 10 MUH B CTynke u3 opraHuyeckoro crekna. [onydator obpasubl Ans NOCTPOEeHMs
rpagynpoBOYHbIX rpadomKoB; Kaxabln obpaseL, NoTHO HAabMBaOT B KpaTep HKHEro anekTpoaa (aHoaa).

(N3meHeHHast pegakums, Mam. N 1).
4.7.3. NpoBegeHne aHanusa

I'Iepe,u, CbEMKOW CNeKTporpamMmmbl 3N1EKTPOAbl obxwuratoT B ayre nepemMeHHOro Toka B Te4eHune 1 MWH npwn cune ToKa 10
A 1 cHumatoT cneKkTporpaMmMy Ana KOHTPOJ1A Ha OTCYTCTBME B 3NEeKTpoAax onpenendeMblx I'IpI/IMeCGIZ.

HenocpeacTBeHHO nepen aHanM3oM 3MekTpodbl C  aHanuaupyemon npobonm wn obpasuamym Ans NOCTPOEHWUS
rpagyvmpoBOYHOro rpaduvka noacylumBaroT No4 WHpakpacHon namnon B TedeHne 20 MUWH, 3axuratoT Ayry U CHUMAKT
crnekTporpamMmmy npu criegyoLmx ycnoBuax:

cuna Toka, A 7
LIMpUHA LWenm, My 0,015
BblCOTa Anadparmbel Ha cpegHen fMH3e KOHOEeHCOPHON CUCTEMbI, MM 2,5
3Kcnosmums, ¢ 40

[YroBOW NMPOMEXYTOK, MM 2

CnekTpbl aHanMaupyemoi nNpobbl N 06pasLOB CHUMAIOT Ha OAHOWM NNacTUHKE HEe MeHee Tpex pas, CTaBsA Kaxabl pas
HOBYIO Napy anekTpoaoB. LLenb oTKpbIBaOT A0 3aXKUraHus ayru.

4.7.4. ObpaboTka pe3ynbTaToB

PoTONNAaCTNHKY CO CHATLIMM CNEKTPamMu NPOSBASIOT, MPOMbIBAIOT B MPOTOYHOM BOAE, (PUKCUPYIOT, CHOBa NPOMbIBAIOT B
BOAe, CywaTt Ha Bo3gyxe. 3ateM npoBoAAT (hOTOMETpMpOBaHWE aHanUTUYECKMX CrNeKTpanbHbIX NMHUIA OonpeaensieMbixX
npuMecen N NMHUM cocegHero oHa, NoNb3yACh NOrapuMMUYECKON LLIKASION (HM):

Fe - 259,9
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Co-242,49
Cu-327,4

Mg - 279,55 nnn 277,98

[nsa kaxxgon aHanuMTMyeckon napbl BbIHUCIIAKT pa3HOCTb noqepHeHvM AS .

ﬂS=Sn+¢ _S[D,

A
roe P - nouepHerne nuHUn+oHa;

L noyepHeHve oHa.

¢
Mo Tpem 3HaYeHUAM pasHOCTU NOYEPHEHWIA ONpeaensioT cpeaHee apudmeTnyeckoe sHaveHue AS ANS KaXOoro

‘
onpeaensemoro anemeHTa. Mo 3HauveHunsm AS 06pasLoB ANS NOCTPOEHMS TPayVPOBOYHOrO rpacuka ANst KaKAoro
onpeaensieMoro afieMeHTa CTposiT rpagyvMpoBOYHbIN rpadovmk, oTKnaabiBasi Ha ocu abeumuce norapvdMbl KOHUEHTpauui, a

o ?
Ha OCM OpaAMHAT - CpeaHee apndMETUYECKOE 3HaYEHNE PasHOCTY nodepHeHnin (A7),

MaccoByto Jonto KaXgow npumecu B npenaparte HaxoaaT no rpadouky.

3a pesynbTar aHanusa MNpUHUMalOT cpedHee apuMeTUdYeckoe pesynbTaToB OBYX MapannenbHbiX onpeaeneHuit,
OTHOCUTENbHOE pacXxoXaeHne Mexay KOTOPbIMU He NpeBbIlaeT AonyckaeMoe pacxoxaeHue, pasHoe 40%.

Honyckaemasi oTHOCUTENbHAsA CyMMapHasi NorpeLHocTb pe3ynbTaTta aHannsa +20% npu JOBEPUTENbHONM BEPOSTHOCTU
F =095

(N3meHeHHas pegakumns, Nam. N 1).
4.8. OnpegeneHre MaccoBOW A0OMNM LMHKa

4.8.1. Npnbopbl, peakTuBbl N pacTBOPbI

. . 3
CnekTpodoTomMeTp aTOMHO-abCcopOLIMOHHbIN, 0OecnevmBatoLLniA YyBCTBUTENBHOCTL onpeaenenus umHka 0,04 mkr/cm
Ha 1% nornoLeHus.

Ilamna 6e3anekTpoaHas BbicokodacToTHas BCB - Zn unun BCB - Zn, Cd.
Konb6a 2-50-2 no FOCT 1770.

Kon6a KH-2-100-22 TXC no FOCT 25336.

MuneTkn 4(5)-2-1(2) n 6(7)-2-5(10) no HTA.

Unnungp 1(3)-50(100) no TOCT 1770.

AueTunneH pacTBOPeEHHbI 1 razoobpasHbiin TexHudeckunt no FOCT 5457.

Boga auctunnupoBaHHaa no [OCT 6709, gBaxabl neperHaHHass B KBapueBOM AUCTUNANATOpe, WK BoAa
OeMUHepann3oBaHHasl.

BOSD,yX cxKaTbl Ans nUTaHns KOHTPOJIbHO-U3MEepPUTEIbHbIX HpVI60pOB.

Hukena okucb 4epHass ocMd. 10-2, He cogepxawlas NpUMEcH UMHKa WM C U3BECTHOM MacCOBOW [0nen ero,
onpeneneHHon meTogom f06aBOK B YCNOBMAX AaHHON METOOMUKM.
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Kucnota asotHas no FOCT 4461, x.u.

PactBop, cogepxawwmin Zn; rotoat no [OCT 4212, cootBeTcTByWOWMM pa3baBneHnem roTtoBAT pacteBop A,
cogepxawmi 0,1 MrICM3 Zn, un pacteop b, cogepxawun 0,001 Mr/CM3 Zn.

(M3meHeHHas peaakums, Mam. N 1),
4.8.2. NMogroToBKa K aHanuay

4.8.2.1. NoagrotoBka aHanuampyemMmou npobbl

3 .
0,500 r npenapaTa nomMeLllalT B KOHUYeCKylo Konby, npunvBaloT 5 CM ~ a30THOM KUCNOTbl, PacTBOPSIOT MPU HarpeBaHun u

ynapuBarT Ao o6paaoBaHm9| BIIaXKHOW conn, oxnaxxgarT U pacTBOPAOT B 20 CM3 BOAObI. PaCTBOp KONnn4eCcTBeHHO NepeHOoCAT B
MepHYto Konby, noBoaaT obbeM pacTBopa BOAOW A0 METKM U TLATENbHO NepeMeLLnBaloT.
4.8.2.2. NpurotoBneHne pactBOpOB CpaBHEHUS

3
[ns npurotoBneHus kaxgoro pactesopa cpaBHeHnsa 0,500 r yepHown okmcn Hukens oc.y. 10-2 nomewaroT B Konoby, npunusatoT 5 cm

a30THOWN KNCMOTbI, PacTBOPSIOT NPU HarpeBaHuK, BbinapueaT 40 06paSOBaHVI$| BII@XXHOW COMN, OXNaXKaatorT,

3
pacTBopsitoT B 20 cM ~ BoAbl M MpuGaBNsAOT ykasaHHble B Tabn. 3 oGbembl pacTBopa A. PacTBop KONMMYECTBEHHO
nepeHocsT B MePHYLO konby, AoBOAST 06beM pacTBopa BOAOW A0 METKU U TLLATENbHO NepemMeLLmBaloT.

Tabnuua 3
Homep pactBopa | O6bem pactsopa A, Macca Zn B 50 cMz MaccoBas gonsi B pacTBOpe CpaBHEHUS
CpaBHEHUS CM3 pacTBopa CPaBHEHUS!, Mr Zn B nepecyeTe Ha npenapart, %
1 0,5 0,05 0,01
2 1,0 01 0,02
3 2,0 0,2 0,04

4.8.2.1,4.8.2.2. (U3ameHeHHas pegakums, Nam. N 1).
4.8.3. NpoBeneHue aHanmsa
[ns aHannsa 6epyT He MeHee 4BYyX HABECOK npenapara.

CpaBHMBAKOT MHTEHCUMBHOCTb M3My4YeHUs pe3oHaHCHOW NuHun Zn - 213,9 HM, BO3HMKalOLWENn B CheKTpe nrameHu
aueTuneH-Bo3ayx, Npy BBEAEHMM B HEFO aHaNM3MpyeMoro pacteopa 1 pacTBOPOB CPaBHEHMUSI.

Mpubop cumTaloT NOArOTOBMNEHHBIM K MPOBEAEHMNIO aHanuaa, ecrnv Npu pacneineHun B nnams pacteopa b nornoweHne
nuHun Zn coctaenseT 30-40%. doTomMeTpupytoT BHayane BoAy, NPUMEHSeMyl Ang NpUroToBreHWs pacTBOPOB, 3aTeM
aHanuaupyemblii pacTBOpP M PacTBOPbl CPaBHEHMS B MOPSAAKE BO3pacTaHMs KOHLEHTpauun UMHKA, pacnbifiss nocne
Kaxgoro 3amepa Bogy. PoToMeTpupoBaHMe B yka3aHHOW MOCenoBaTENbHOCTM MOBTOPSOT TPU pasa. 3aTeM BbIUMCISAT
cpeaHee apugmeTnyeckoe 3HauveHune nornowenuns (M) B npoueHTax.

4.8.4. ObpaboTka pe3ynbTaToB

Mo nony4eHHbIM AAaHHBIM ANS PAacTBOPOB CPaABHEHUS CTPOAT rpayMpoBOYHBIN rpaduk, oTknagbiBas Ha ocu abeumce
MacCOBYI0 [10M1H0 LIMHKa B NPOLIEHTaX, a Ha OCU OPAMHAT - 3Ha4YeHWe MOrMoLEHNs B MPOLEHTaX.

MaccoByto om0 LuHKa B MpoLeHTax B npenapare Haxo4sAT no rpaduky.

3a pesynbTaT aHanusa NpUMHUMalOT cpegHee apudMeTMyeckoe pesynbTaToB OBYX NapannenbHbIX onpeneneHui,
OTHOCUTENbHOE pacXoXaeHne Mexay KOTOPbIMU He NpeBbIllaeT AonyckaeMoe pacxoxaeHue, pasHoe 10%.
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Honyckaemasi oTHOCMTENbHasA CymMapHasi MOrpeLwHoCcTb pedynbrata aHanuaa +10% npu goBeputenbHONM BEPOSATHOCTU
P=0,95

(U3meHeHHas pegakums, M3m. N 1).
4.9. OnpepeneHne MaccoBOW AONN CYMMbI Kanusi, HaTpus U KanbLusi

4.9.1. Npnbopbl, peakTmBbl 1 PacTBOPbI

doToMETp NNameHHbI Unu cnekTpodpoToMeTp Ha ocHoBe cnekTporpada MNCI1-51 (Mnu yHMBepcansHOro MoHoxpomartopa)
c oToanekTpuyeckon npuctaskon ®3Al-1 ¢ cOOTBETCTBYOLWLMM (DOTOYMHOXUTENEM UNN cnekTpodoTomeTp "CaTypH";
OOnycKaeTCsl UCNOSb30BaHWE APYrMX NPUOOPOB C aHaNOrMYHbIMM METPOSIOrMYECKMMU XapaKTepUCTUKaMN.

Nopernka.

Pacnbinurens.

Konb6a 2-100-2 no FOCT 1770.

Konb6a KH-2-250-34 TXC no NOCT 25336.

Munetkn 6(7)-2-5-(10) no HTA.

Unnmngp 1(3)-50(100) no FOCT 1770.

AueTunneH pacTBOpeHHbI 1 razoobpasHbin TexHndeckuint no FOCT 5457,
Bo3ayx cxatblil ANS NUTaHUSi KOHTPONBbHO-U3MEPUTENBHBIX NPUGOPOB.

Booa pguctunnupoBaHHas no FOCT 6709, BTOPMYHO neperHaHHasi B KBapLEBOM AUCTUINATOpPe, WNW Boaa
OeMUHepann3oBaHHasl.

Kucnota asotHas no FOCT 4461, x.4., pacTtBop ¢ MaccoBou goneun 25%.

PactBopel, cogepxawme K, Na u Ca; rotoBat no NOCT 4212, cooTBeTCTBYOLWMM pa3baBrieHNEM U CMELUMBaHMEM

3
rotoBAT pacTteop, cogepxawwmn no 0,1 mr/cm ™ K, Na n Ca - pacteop A.

Hukenb asoTHokucnbii 6-BogHbii no [OCT 4055, He copmepxawmn K, Na wn Ca; rotoBaT MHOrokpaTtHoOn
nepekpuctannusauumen. Npy HanuuMm nNpuMecen Mx onpefenstT mMeTogoM [o6aBoK B YCMOBWUSIX OAHHOW METOOVKU U
YYMTBIBAKOT NPU MOCTPOEHUN FPagyUPOBOYHOTO rpaduka.

Bce pacTBOpbLIl, a TakKKe Boay, NPpUMeHAeMYro 1A UX MPUroToBIieHNA, XpaHAT B NOSIM3TUNIEHOBON UMK KBale,eBOIZ nocyge.

(U3meHeHHas pepakums, M3m. N 1).
4.9.2. lNogrotoBka k aHanmay

4.9.2.1. MNpurotoBneHne aHanu3Mpyemoro pactsopa

3 y
1,00 r npenapaTa nomeLlaT B KOHMYECKYH0 konby, npubaesnstoT 10 cM  pacTBoOpa a30THOWM KUCIOTbI M pacTBOPSIOT Mpu
HarpeBaHuUn, 3aKpbliB KOJ'I6y 4acCcoBbIM CTEKIIOM. PaCTBOp ynapueakT A0 Bra)kHOM COTn, OCTAaTOK pPacTBOpPAKT B BoAe. PaCTBOp
KOJTM4eCTBEHHO NEPEHOCAT B MEPHYIO KOJ'I6y, aoBoaAT obbem pacTBopa BO,D,OIZ A0 MEeTKU N TwaTeslbHO nepemMeLllnBatoT.

4.9.2.2. TpyrotoeneHne pacTBOPOB CPaBHEHUSA

Mpy npuroToBneHMM Kaxaoro pactsopa cpaBHeHus 3,810 r 6-BOAHOro a3oTHOKMCMOrO HUKens (COOTBETCTBYHOT 1 r

3
npenaparta) nomMewlalT B MepHyl Konby, pacTBopsioT B 50 cM  Bodbl U NpuUGaBNAT ykasaHHble B Tabn.4 obbembl
pacTteopa A. OGbeM Kaxaoro pactsopa 4OBOAAT BOAOW A0 METKU U TLLATENbHO NepemeLInBaloT.

Tabnuua 4
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Homep O6bem pacTBopa Macca go6asok B 100 cm 3 MaccoBas gons npumecu B pacteope
pacTBopa A cm3 pacTBopa CpaBHEHUS, Mr CpaBHEHUs B MepecyeTe Ha npenapaT, %
CpaBHeHWSs!
K Na Ca K Na Ca
1 2 0,2 0,2 0,2 0,02 0,02 0,02
2 5 0,5 0,5 0,5 0,05 0,05 0,05
3 10 1,0 1,0 1,0 0,1 0,1 0,1

4.9.2.1,4.9.2.2. (ameHeHHas pegakums, Mam. N 1).
4.9.3. NpoBeneHne aHanmsa
[ns aHannsa 6epyT He MeHee AByX HAaBECOK npenapara.

CpaBHMBAOT MHTEHCMBHOCTb M3My4YeHUSI pe30HaHCHbIX NuHMn K - 766,5 HM, Na - 589,0-589,6 HM, Ca - 422,6 HM,
BO3HMKaOLWWMX B CNEKTpe MNnamMeHn aueTUneH-Bo3ayX, Npu BBEAEHMM B HEro aHanmusMpyemoro pacTtBopa M pacTBOPOB
CpaBHEHWSI.

Mocne nogroToBku nmpubopa K aHanu3y NpoBOAAT POTOMETpMpOoBaHME BOAbl, NPVMEHSEMOW ANA NPUroTOBMEHWS
pacTBOpPOB, a TaKkKe aHanu3npyeMblX PacTBOPOB M PaCTBOPOB CpPaBHEHUS, B MOpsgKe Bo3pacTaHWs MacCoBOW O0Muv
onpegensiembix NpUMecen.

Mocne atoro npoBoasAT hoTOMeTpMpoBaHMe B 0bpaTHOM NocrnefoBaTeNbLHOCTU, HAYMHAs C MaKCMManbHOW MacCcoBOW
[0MNU, U BbIYUCTSIOT cpeaHee apudmMeTmyeckoe 3HaYeHNe MHTEHCUBHOCTU U3MNyYeHUs ONs1 KaX40ro pacTeBopa, yuuTbiBas B
KayecTBe MonpaBky OTCHYET Npu POTOMETPUPOBAHUN BOAbI.

Mocne kaxgoro 3amepa pacrnbiisoT Boay.
4.9.4. ObpaboTka pe3ynbTaToB

Mo nony4eHHbIM OaHHbIM 05194 PaCTBOPOB CpaBHEHUA CTPOAT I'paﬂ,yl/IPOBO‘-IHbIIZ rpachK, OTKNnagbiBasad 3Ha4YeHUA
MHTEHCUBHOCTU U3Ny4eHUA Ha OCU opauHaT, MaCCoBYHO OOJTHO NMpuMecK B nNpoueHTax Ha OCx abcuucc.

MaccoByto J0r0 KaXaon NpUMecK B MpoLeHTax HaxoaaT no rpaduky.

3a pesynbTaT aHanusa MpUHUMalOT cpedHee apuMeTUYeckoe pesynbTaToB OBYX MapannernbHbiX onpeaeneHuit,
OTHOCUTENbHOE pacXoXaeHne Mexay KOTOPbIMU He NpeBbIllaeT AonyckaeMoe pacxoxaeHue, paBHoe 15%.

,D,OFIYCKaeMaﬂ OTHOCUTEJIbHad CyMMapHasa norpewHoCTb pe3yrnbTaTta aHalnmsa +10% npu ﬂ,OBepMTeﬂbHOVI BEPOATHOCTU
F=0,95

(N3meHeHHas pegakums, Nam. N 1).

5. YNAKOBKA, MAPKUPOBKA, TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1. MNpenapat ynakoBbIBaOT 1 MapkunpytoT B cootBeTcTBumM ¢ [OCT 3885.
Bua v tvn tapel: 2-1, 2-2, 2-4, 2-9, 6-1 n 11-1.

"pynna cpacosku: I, 1V, V, VI n VII.

(M3meHeHHas pegakums, M3m. N 1).

5.2. MNpenapat nepeBo3nT BCeMW BUAaAMM TpaHcnopTa B COOTBETCTBUM C NpaBunamm nepeBo3kun rpysos,
OEeNCTBYIOLWMMN HA AaHHOM BMAae TpaHcnopTa.

[lokyMeHT coxpaHeH ¢ canTa oboronmet.ru — HageXHbl MOCTaBLUMK Ka4eCTBEHHOrO MeTannonpokara.


https://oboronmet.ru/

[OCT 4331-78 Hukens oknck YepHas. TexHnyeckue ycnosus (¢ MiamerHenmem N 1) Crtpanuua 13
FOCT om 30 Hosibpsi 1978 2. Ne 4331-78

5.3. I'IpenapaT XPaHAT B YNakOBKE U3roToBUTENA B KPbITbIX CKINaACKUX MOMeELLEeHNAX.

6. TAPAHTUN U3T'OTOBUTENA

6.1. MarotoBUTENb rapaHTUPyeT COOTBETCTBUE YEPHOIN OKUCU HUKENS TpeboBaHMUsAM HacToSALLEro cTaHaapTa npu
cobntoAeHNN YCroBuii TPaHCMOPTUPOBaHUS U XpaHeHWsl.

6.2. FapaHTUIHBIA CPOK XpaHEeHNs NpenapaTa - TpY rofa Cco AHS U3rOTOBJIEHNS.

6.1, 6.2. (ameHeHHas pegakumsi, Mam. N 1).

OnNEeKTPOHHbIN TEKCT OKYMEHTA
nogrotoeneH AO "Kogekc" n cBepeH no:
oduymnanbHoe nsgaHme

M.: UMK UsgaTenbcTBO cTanHgapTtos, 1998
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