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HecoGaopenue cranpapra npecaepyercsi Mo 3aKOHY

546-41 H3danue oduyuarsroe
TOCYOAPCTBEHHDBH
cccp CTAHIOAPT rOCT
l‘ocynapc_meﬂnw‘i PeakTHBbI. 10932_ 64
KOMHTET CTaHAApTOB, HHKEJllilJ] 3AK"C"
Mep H H3MEPHTENbHHIX ®EPPUTOBBIX MNMOPOIUKOB
npuGopos CCCP Reagents. Nickel oxide for
ferritic powders Ipynna JI51

KHCJIOTAX NMPH HarpeBaHUH.
®opmyana: NiO.

1961 r.) — 74,71.

1. 3akuch HHKeas s GCPPHUTOBLIX
OTBETCTBOBATh HOPMaM M TpeGOBaHHUSAM,

3akuchb HHKeNst s (GEePPHTOBLIX MOPOIIKOB NPEACTaBJAsieT
co00ff MOpPOLIOK CEpOTOo MJHM CEepPOo-3eJelloro IBera, HepacTBOPH-
MBI B BOJe, PaCTBOPHMLI/i B KOILEHTPHPOBAHHBLIX MHHEPAJbHLIX

MonekyasapHeiit Bec (N0 MeXIyHapOJHBIM aTOMHBIM BecaM

IMpuMeHsiercs B pajHO3JEKTPOHHOH NPOMBIIIJIEHHOCTH.
1. TEXHHYECKHE YPEBOBAHHSA

NOPOUIKOB JOJIKHA CO-
yKasaHHbIM B Taba. 1.

Ta6auuna l
HopMmn ans mapox
MokaaaTean A B
1. Pasmep uwacTHL B MHKDOHax, He 6onxee 2 He nopmu-
pyercs
2. Conepxkalie ocnosHoro seutectsa (NiO),
B BHICYWIEHHOM MNpPOAYKTE B %, lie Melee 98,5 98,0
3. Coaepxauune Baaru B %, He Gonee 0,3 0,5
4, Coxepxanue Mapralila B mepecuyere Ha
MnO B %, He Goaee 0,002 0,002
5. Cozep:xxaHHne CYMMB HAaTPHs M KalHA B
nepecyere Ha Na,0O B %, He OGoJjee 0,08 0,1
6. Conepxanne kxaablMa B nepecyere Ha
CaO B %, He Goxee 0,03 0,03
7. CopepxaHue XpoMa B mnepecyere Ha
Cr,0; B %, e Goaee 0,008 He nopmu-
8. Comepxanne Marsug B Hepecuere Ha pyerea
MgO B %, ne 6oaee 0,03 0,1
9. CopepxaHnue aNlOMHHHUA B nepecyere Ha
Al,03 5 %, He Goxee 0,01 0.04

Buecen I'ocypapcTBeHHbIM

KOMMTETOM XHMHYECKOMH

NPOMBILLIEHHOCTH INPH
TFocnaane CCCP

KOMMTETOM

22/VI 1964 r.

VYreepxnen TlocyrapcTBeHHBIM
CTaHjpapToB,
H u3MepurteabHbix npu6opos CCCP

Mep

Cpox BBeleHNR
1/1 1966 r.

MNepeneuaTka BocnpemieHa
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ITpodoascerue
Hopmul aas Mapok
Moxasarteawn A B
10. Cozepxkanue KpeMHHs B nepecuere Ha
SiO; B %, He 6oaee 0,07 0,1
11. Conepxanue xo6arbra B mepecuere Ha
CaO B %, HE Goaee 0,04 0,15
12. Coaepxanue meau B nepecuere Ha CuO,
B % He 6oxee 0,006 0,07
13. ConmepxaHHe CBHHIA B mepecyeTe Ha
PbO B %, He Goxee 0,006 He nopmu-
pyerca

2. Boimyck mpopykiuud Mapkud b jomyckaercsi CPOKOM TOJIBKO
no 31 mekabps 1965 r.

3. ToroBasi 3aKuCh HUKeNs JJs1 (epPHTOBBIX NMOPOIIKOB JOJ-
)KHa OBIThb [PHHATA TEXHHYECKHM KOHTPOJIEM 3aBOAA-TIOCTaB-
LHKa.

4. 3aBOA-NOCTABLIMK [OJXKEH TIapaHTHPOBaTbh COOTBETCTBHE
BCEro BHINYCKaeMOro NpoJykTa TpeGOBaHHAM HACTOSILEro CTaH-
papra.

II. METOAbl HCNBITAHHH

5. IIpo6ut or6upator no FOCT 3885—59,

O6wuil Bec cpexueil oTOOpaHHON NMpOOBI JAOJXKeH ObITh HE
meHee 200 e.

IMaprueii cuuraloT 060 KOJMYECTBO OAHOPOLHOTO IO Ka-
YyecTBY MPOAYKTA, OTIpaBJsSeMOe B OJMH aipec H CONPOBOXKMae-
MO€e OJHUM JOKYMEHTOM O KauecTBe.

6. Onpepenenue pasaMepa YacTHL

a) [pumensemas annaparypa u peaxTusol

®uxcax 6bICTPOAEHCTBYIOIIH.

HMMepcHOHHAsT XKUAKOCTh (a-6poMHadTauH).

Mukpodortonacagka MOH-2.

Kaccera meraninueckas.

ITposiBUTENL METOJ-THIPOXHHOHOBBIH, KOHTPACTHBIH.

Mukpockon MHWH-8 monsipuzanyuoHHEBIH.

IlnacTHKH MHKPO, pasMepoM 9X12 cm, cBeTOYyBCTBHTENb-
nocteto (FTOCT 2817—50) 22 enunnuer [OCT.

Bona pucrunnupoBanHasi no TOCT 6709—53.

6) ITodz0T08KG K UCNbITAHUIO




Crp. 3

Peaktusbl, Hukensa 3akuch A (eppUTOBLIX NOPOUIKOB rFOCT 10932—64

BoluyuciieHHe lLeHbl AelieHus OKYJSIDHOr0 MHKpOMeETpa

Ha croauxk MHKpockonma IoMemlaloT oGBeKT-MHKDOMETp C He-
HO# menenus 0,01 mm.

B ty6yc MHKpOCKONma BCTaBJSIOT OKYJ/SPHBIH MHKPOMETD.

OO0BbeKT-MHKPOMETDP COBMELLAIOT € HeJeHHSMH OKYJSPHOro
MHUKpPOMETpPa H MOJCUHTHIBAIOT, CKOJbKO JeJeHHH MOCJeJHerc
COBMEILLAETCA C OTHHM JesieHHeM O0LEeKT-MHKPOMETDa.

Ileny oxmoro nenewusi okyJspHoro mukpomerpa (X) B nepe-
cyeTe Ha LeHY JeNeHHsI 00beKT-MHKPOMETPa BHIUHCAFIOT N0 ¢op-
myJe:

X = A.0,01
B b
rue:

A — KonnuecTBO JeeHHi OGBEKT-MHKPOMETpPa B MM;

b — RonnuecTBO NesieHu OKYJSIPHOTO MHUKPOMETpa B MM,
0,01 — nena oxHoOro mesneHHsT OOBEKT-MHKPOMETPA B MAM.

CocraBisercss cBomHas TabJuHia, B KOTOPOH MOMeINAIoTCs
JaHHBIE BBIYHCJIEHHH LIEHB HeJIeHUs OKYJSIPHOrO MHMKPOMEeTpa
JJISl BCeX NpPHMEHSEMBIX OObEKTHBOB MHKDOCKOMA.

TIpuroToBieHue mpenapara

.Ha npenmerHoe crekno MOMeINalOT CTEKJSHHOH JIONATOUKOH
HJIM UIVION MaJsioe KOJIMYECTBO UCCJIeLyeMOro NOpOIIKa.

ITopoioK HaKpHIBAIOT MOKPHIBHBIM CTEKJIOM H c1ab0 NpPHTH-
paloT ero NJs PaBHOMEDPHOTO pacHpeleNeHHs MeXAy CTeKJIaMH.
OcTopoXHO HAa KOHYHMKE CTEKJSHHOH NaJIoYKM K Kpalo NOKPHIBHO-
ro CTeKJa MOANYCKAal0T HMMEPCHOHHYIO XHAKOCTb MJH BOAY.

Ecau mopoiok ypesBbiYafHO MeJKHH M YacTHLUHl ero cnabo
BHIpaXKeHH B BOJHON cpefie, TO HalJulofeHHe CJaedyeT NMPOH3BO-
IUTh B MMMEPCHOHHOHM XUJKOCTH, MMelollled MeHBLINI NoKa3a-
TeNb NPENOMJEHHS, YeM NOKasaTesb NPeJOMJIEHHs NOpOLIKa.

IIpuroToB/IeHHbI HCMBITYeMBbI NMpenapar MOMeLlaloT Ha CTO-
JIUK MHKPOCKONA M INpPOH3BOAAT (OKYCHPOBKY MHKPOCKONa, pe-
TyJNHpPYsl OCBellleHHe AuadparmMaMmH.

B) I1posedenue usmeperus

HNamepsieMylo wacTuily NOpoIlKa NMOABOAAT NPH NOMOLIM INpe-
napaToBOJNTENS K JeNeHUSM MHKPOMETP-OKyJsipa U ONpenensior
pasMep ee, MOJB3YsACh MepPeBOAHONH TabiauieH LeHbl JesaeHHs
MHKPOMETP-OKYJIApa.

Ilpu dororpadupoBaHHH HCCAELYeMON UacTHULl A0GHBalOTCH
HaWJyyllero ocBellleHusi npenapara. ITocse mposiBAeHUs M CylI-
KM TTaCTHHOK NPOHM3BOAST OTNEYaToK Ha (orobymare.
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7. 0npeneneHHe coxepXaHHUST OCHOBHOTO Be-
mecTBa

a) [Ipumensemole peaxkTusvl u pacreopsl .

Bydepusii  pactBop ¢ pH 9,5—10; roroBst no I'OCT
10398—63.

Bopra muctunauposannas no F'OCT 6709—53.

Kucnora asornast no 'OCT 4461—48, pas6asnennas 3:2.

HupukatopHast cMech MypeKCHAa C XJOPHCTHIM HaTpHeM: ro-
ToBsAT mo 'OCT 10398—63.

Tpunon B (mByHaTpueBast cojib 3THIEHAHAMHHTETPAYKCYCHOM
kucaotsl), 0,06 m pacrBop; roroBar no 'OCT 10398—63.

Lunk metamannueckuit no F'OCT 989—62, Touno 0,05 m pac-
TBOp; rotoBaT no I'OCT 10398—63.

6) IIposedenue ucnviTanus

Oxkomo 0,4 e mpemapara, BHICYHIEHHOTO IIpH TeMmepaType
102—105°C, B3BemmBaloT ¢ TouHOCThO g0 0,0002 e, moMemaior
B ¢apdopoByio yamky BMmectuMOocTbio 100 ms, npubaBasior
30—35 M4 pacTBOpa a30THOH KHCJIOTH, HAaKPHIBAIOT YaIIKYy CTeK-
JOM H HarpeBaloT Ha BOAsSHOH GaHe [0 TOJHOrO PacCTBOPEHHHA
HaBeCKU Tpenapara. 3aTeM CTeKJo OGMBIBAIOT BOJOM Hal yaul-
KOl M BLIMapHBAIOT COZep:KuMoe moutH mocyxa. OcraTok pact-
BOPsIOT B 40 M4 BOABI, KOJIHUECTBEHHO NEPEHOCST PACTBOP B Mep-
Hylo Koa6y BMmectuMocThio 200 ms, pasbaBasgioTr BOROH [0
MeTKH M TILATeJbHO IepeMelInBaloT.

50 M2 MONYYeHHOrO PACTBOpa IOMEILAIOT B KOHUUECKYIO KOJI-
6y BmectumocTblo 250—300 ma, mpubaBasior 10 ma GydepHOro
pactBopa, pas3baBisfioT 06beM pacTBopa Bomo# no 100 ma, npu-
GasJjsioT okono 0,1 2 cMecum MypeKCHAa C XJODHCTBIM HaTpPHEM,
IepeMellNBAIOT [0 TOJHOrO PacTBODEHHS HHAMKATOpPAa W THTPY-
IOT pacTBOpPOM TpHJIOHA B 10 mepexoja OKpacKu OT HachlLIEH-
10-2KeJTON A0 (HOJETOBOM.

Cojiep)KaHHe 3aKMCU HHKesst B TpoueHtax (X;) BBIUHCASIOT
no dopmyae: ‘

. —V+0,0037355. 200-100
=
50-G

—0,9969.CO0=1LG4ﬁ —0,9969-CoO,

rae:
V — o6bem Touno 0,06 M pacrBopa TpusoHa B, uspac-
XOJOBAHHBIH HAa THUTPOBAHHE, B MA;
G — HaBecka Ipenapara B ¢;
0,0037355 — KOJIHUECTBO 3aKHCH HHKeJS, COOTBETCTBYMOLlee 1 M4
touHo 0,05 M pacrBopa TpuioHa B, B g;
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f

CoO — conepxanue xoGanpra, onpefenentoe no 1. 12, B %:
0,9969 — ko3t duiment nepecuera CoO na NiO.

8. Onpenenenne copepxanusg Baaru. Oxono 2e
npemnaparta B3BelmHRaloT ¢ TounocThio Jio 0,0002 e, momewalor B
[PEABAPUTEIBLUO BHICYLIEHHYI0O GIOKCY M CyniaT NMpH TeMmmepary-
pe 102—105°C 10 NMOCTOSAHHOTO Beca.

Conepxanune Bnary B npotedtax (Xp) BBIUMCAAIOT 1Mo dop-
MyJe:

(G—G1)-100
G )

X, =

rae:
G — Bec mpenapaTa JI0 CYIIKH B 2;
G, — Bec mpenapara mocJe CyLKH B e.

9.O0npeneneHne cONAepXKaHHUS MapraHmga

a) ITpumensemole peaxTusvl u pacT8opol

AmMonu#i naacepuoxucanii no I'OCT 3766—64, «u. a. a.»,
25% -HEIi pacTBOP.

Bopa aucrtuasnuposaunas no [OCT 6709—53.

Kucnora cepuast mo 'OCT 4204—48, «x. 4.» H pasbasiet-
Has 1:5.

Kucnora asornas no TOCT 4461—48, «x. u.».

PactBop, copepxaliuii mapraseu; rorossar no [OCT 4212—62.

PacrtBop, comepxamuit 0,01 me/ma sakucun maprasna (MnO)
(koatduurentT nepecuera Mn na MnO=1,03); roToBar coOTBeT-
CTBYIOIIMM pasBelleHHeM. PacTBOp NPHMEHSIIOT CBEXKelpPUroToB-
JIEHHBIM.

Cepebpo asornokucioe no I'OCT 1277—63, 2,5%-ubiit pac-
TBOP.

6) [ocrpoenue kaiubposourozo epagura

Hust mocTpoeHHss KajuGpOBOUHOro rpaduka TOTOBAT TNATh
9TAJIOHHEIX PacTBOPOB. Jljist 3TOr0 B NSiTh CTAKAHOB MOMEILAIOT
no 2,5 e mpenapata, He COJAepXKalllero Maprasia, H COOTBETCT-
BerHo 0,01; 0,03; 0,05; 0,08 me 3akucu mapranua, no 30 ma cep-
HOH M 3 M4 a30THOH KHUCJIOT. 3aTeM TOTOBSIT KOHTPOJIbHBIH pac-
TBOP, ‘He colepxKallluil mo6aBkH Mmapranuna. Copep:xuMmoe cTaka-
HOB 00pafaTbiBalOT BLILICONMHCAHHLIM CMOCOOOM, NEPEeHOCAT B
MepHble KOJIOB BMecTHMocTbio 100 ma, pa3baBJisioT A0 MeTKH
BOJOH M TepeMellHBaloT.

Be/sMuuHy ONTHYECKOH MNJIOTHOCTH 3TAJIOHHBIX PacTBOPOB H3-
MepsIIOT N0 OTHOLIEHHIO K KOHTPOJBHOMY pacTBOPY IO NepPBOMY
crnoco6y H3MepeHHs, yKasaHHOMY B «ONMCaHHM KOHCTDYKIUH H
MEeTONUKH paboTel Ha QoroanekTpokosopumerpe DPIK-M»,
H0JIb3YSCh 3eJeHbIM cBeTOoHAbTPOM Ne 2 (IHHA BOJHBI 530 MMK)
B KIOBEeTe C TOJILIHHOH NMOrJoIalouiero cBer cjos 50 mam.
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BesuvHY ONTHYECKOH MNJIOTHOCTH 3TaJIOHHBIX DacTBOPOB OT-
KJaAblBaloT MO OCH OPAMHAT, a COOTBETCTBYIOLINE 3THM BeJHYH-
HaM KOJHYecTBa 3aKHCH MapraHua B MHJJIHrpaMMax — IO OCH
abciice.

Kam6poeouHslfl rpad@uk JoJKeH HMeTb BHA NPAMON JIMHHH.

B) [Iposedenue ucnviranus

2,5 e npenapara B3pemuBaioT ¢ TouHocThio mo 0,01 e, pacr-
BOpSIIOT B cMecH, cocrosueir u3 30 ma cepHO#l M 3 mA a30THOM
KHCa0T. PacTBOp KHIATAT IO yoajseHHs OKHCJIOB a30Ta, OXJaxX-
HaloT W pa3baBasioT BoJoi fo 50 ma, npubaBasioT 2 ma pac-
TBOpa Aa30THOKHCJOro cepebpa W HarpeBaloT Ha BOAsIHOH G6GaHe
IO TIOJIHOTO OCaXKJeHHs XJODHCTOro cepebpa.

ITo oxsaxzeHHH pacTBOpP GHJILTPYIOT H OCaloK-Ha (HIBTpe
NPOMBIBAIOT ABa pasa Tensoi Bogoi. K ¢uasrpary npubaBiasior
10 ma pacTBOpa HaJCepHOKHCJIOrO aMMOHHsS, CTaBAT Ha BOJfA-
Hylo 6aHi0 u BblAepxuBaloT npu temneparype 80—90°C mo Tex
nop, NOKa NOABIMAIOUIHECS] My3bIPbKH M3 DPAacTBOpa He CTaHYT
OOUNILHO BBILEJNATHCS B TeueHUe 3—4 MuH.

ITocne sToro pacTBop GBICTPO OXJaXKAalOT, NEPEHOCAT B Mep-
HyI0 K0J0y BMecTuMOCTbI0 100 M4, pa36aBasiioT BOXOH JO METKH
M NepeMellHBaloT.

HinreHcuBHOCT, 0OpasoBaBluefics OKPAaCKH CpaBHHBAOT C
OKpacKoil KOHTPOJIbHOH NpoOb!, NMPHUTOTOBJEHHOH ONHOBPEMEHHO
C MCNBITYeMBIM PacCTBOPOM, HO He colepiKallleif HaJCepHOKHCJIOro
amMMmoHust. CpaBHeHHe NPOM3BOJAT Ha (POTONEKTPOKOJOPHUMeTpe
®IK-M, nosnb3ysick 3eJeHbIM CBeTOQUILTPOM (MJMHA BOJHE
530 mmk) B KiOBeTe C TOJILHHOA MNOIVIOLIAIONIEr0 CBET CJIOA
50 mm.

ITons3ysick KanuGPOBOUHBLIM IpadUKOM, HaXOAAT COJAEpKa-
HMe 3aKHCH MapraHia B HCIBITYyeMOM pacTBOpe.

[Tpenapar cuHTAalOT COOTBETCTBYIOUIHM CTaHAAPTY, €CJH Haii-
JIEHHOe KOJIMYeCTBO 3aKHCH MapraHua Oyzner He Gosee 0,05 me.

10. OnpeneneHne conepxXaHHUs HaTPHS H Ka-
ausi (B nepecyere Ha NaO) u kanbuus (CaO).

a) ITpumensemoie peakTussl, pacTeopsl u annaparypa

Bona aucrunmupoBanHas mo 'OCT 6709—53, oumilensas
3JIEKTPOAHATU3OM.

Kucnora consinas «ocoGoil YHCTOTHI», Kjaacca B-3, mepernan-
Hasl B KBapleBOil MOCyne.

Hukenb MeTannnueckuil KapOOHHJIBLHEL.

PactBopn, comepxkamue Na, K u Ca; roroear mo I'OCT
4212—62.

CootBercTByloltuM pasbaB/jeHHeM 3THX PacTBOPOB TOTOBAT
pactBopHl, comepxamue 0,1; 0,01 u 0,001 me/ma (xosdpdunmen-
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ol nepecuera Na na Na0O=1,34; K ma K;O0=12; Ca Ha
CaO=1,4).

®oroanekTponnsie ymuoxuread PAY-29 (naa usmepenus us-
ayuenuss Na u Ca) u ©3Y-22 (ansa K)-

doTtoMeTp MIaMeHHBI (CM. uepTex).

}Q-a

! — Monoxpomarop V¥YM-2; 2 — HOTOYMHOXKHTENb; J — HCTOUHHXK

nuranus OIY runa «Opex»; 4 — raabpanoMerp M-25; §-— xoHpeH-

caTtop;, 6-—ropeaka; 7—G6GaJVIOH ¢ BO3AYXOM; S8—MaHOMeETp;

9—pacnblivTedibHas Kamepa; [0—cMecHTedb, [I—BOZMHOA MaHO-
MeTp; 12 — 6asyIoON C TOPIOYHM TI'a30M.

IpuroToB/ieHHe 3TANOHHBIX PACTBOPOB

FotoBAT npenBapuTenbHLI HCXOOHBIH pacTBOP-OCHOBY. lais
aToro 7,8 & MeTaJJIHuecKOro HHUKe/s, B3BEWIEHHOIO C TOYHOCTLIO
1o 0,01 e, pacreopsitor B 50 ma cosnsinoit KucaoThl. PactBOp yna-
puBaloT. BuaxHbift ocraTtok pactBopsitor B 100—150 ma BOZBL
PactBOp KOoJIM4eCTBEHHO NepenocsAT B MepHYI0 Koja6y BMeCTH-
MocThio 250 ms u HOBOAAT 06BEM pacTBOpa BONOH IO METKH.
PactBop TiiaTenpHO mepeMeIIWBAIOT. 3aTe€M TOTOBSIT 3TaJOHHBIE
pPacTBOPHIL.

Cxema pns1 mpurotoBieHHss 100 ma 3TajJOHHBIX PacTBOPOB
npuBeneHa B TabJg. 2.

Ta6nuuna 2

O6bem pacmogoa Na,0, K,0
Konuentpauus u Ca0, xz
CYXOro 9TajM0Ha O6mbem nexon-
Na,0, K,O, Konuenrtpauuu HOr0 pAacTBO- O6bem BoAE
Ca0, % 0,01 wz/ma I 0.1 xzjma |PETOCHOBH, KA

0,01 10 — 25 HoBectn 10 MeTku
0,03 30 — 25 B MepHo#l xoa6e
0,05 — 5 25 BMecTuMOCThI0 100 4.2
0,1 —_ 10 25
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6) Pexomendyemoie ycaosus oromeTpuposanus

Ananu3 NPOM3BOAAT B aLE€TUJIEHOBO-BO3JYIIHOM IJIaMeHH TNpH
caenylolux paGoyux yCAOBHSIX.

Hlupuna BxoHON U BLIXOIHOM liefeil MOHOXpoMaTopa 0,1 mu.

AwanuTHueckHe JHHWH:

Na — 588,9 mmx;

K — 766,4 mmk;

Ca -—422,6 mmk.

Hanpsxenue:

$IY-29 — 1200 s;

DIY-22 — 1800 s.

Jasjienne Bo3jlyxa B pacnbliHTeNe W rasa B ropejke noadu-
paloT Tak, yToObl maams ObIO CIHOKOHHBIM C OTYETJHWBO BhHIpa-
JKEHHBIM BHYTPEHHHM TOPSILIUM KOHYCOM.

B) ITodzorosxka npubopa Kk anaiusy

[TpoBepsAIOT repMeTHYHOCTb BCEX COEIHHHTENbHBIX Y3JI0B ra-
3a ¥ Bo3JAyxa. PesnHOBble TPYOKH [ CIHBA KOHIEHCALHOHHOM
JKHAKOCTH NMPH 3TOM JOJIKHBI OBITH IJIOTHO 3axaTel. Bkiiouaior
KOMIIPeccop, yCTaHaBAHBaIOT pafouee NaBieHUe BO3AyXa IO Ma-
HOMETPY NPH pacneiieduH Boabl. OTKPHIBAIOT INIABHO BEHTHJIb Ha
JMHHUII NORAYN alleTHaeHa (NpH paboTe ¢ aleTHIEHOBLIM Ta3’oM
[OJ AAaBJIeHNeM cJIe/lyeT PyKOBOJACTBOBATLCS HHCTPYKIHEH MO Tex-
HUKe 0€30MacHOCTH) M yCTaHaBJHBAIOT padoyee JaBjeHue rasa
N0 BOASIHOMY MAHOMeTpy. 3amHraloT ropeskKy.

r) IIposedenue ucnoiranus

1 e mpenmapara B3BewmuBaloT ¢ TodHOoCThIiO A0 0,01 ¢, pactBo-
psiioT B 10—15 ma consHON KHCJIOTHI, YIapHBAIOT IO BJazKHOTO
COCTOSIHHSI, DPacTBOPSIIOT B BOJE, IEPEHOCAT KOJHYECTBEHHO B
MepHYI0 Kouby BMecTumocThio 100 ma M noBOAsAT 06BEM BONOM
0 METKH.

[Tocsie moxroroBku mpuGopa K paGoTe NpoH3BOAAT (OTOMET-
pHpOBaHHe BOJBI M KHUCJOTH, B3ATON /IS NPHUIOTOBJIEHU HCXO[-
HOTO H HCHBITYeMBIX PacTBOPOB. 3aTeM (POTOMETPUPYIOT aHaJju-
3UpyemMble PacTBOpPHI M 3TaAJIOHbI (MOCJHEIHHE U3MEPSIOT B NOPSL-
Ke BO3pacTaHMst KoHUeHTpauuit). ITocne kaxmoro 3amepa B pac-
NBIIHTEML MORAIOT BORY. Jlasee MpOM3BOAAT HOTOMETPHPOBAHHE
B 06paTHOH MOC/JeLOBATENbHOCTH, HAaUHHAsl C BHICIIEH KOHIEHT-
pauum.

Boluucasiior cpedHee apudmMernueckoe (yuMTbIBAass B KauecT-
Be NMOMPaBKH OTKJOHEHME yKasaTessi rajbBaHoMeTpa npu ¢oTo-
METPUPOBAHMH BOIHL M KHUCJAOTHI M3 3THX ITOKa3aHHit).

ITo moJy4YeHHBIM AaHHBLIM JJIsi 3TAJOHHEIX PacTBOPOB CTPOSAT
rpajyHpoBOUHLIH TrpauK B CHCTeME KOODAMHAT; IOKa3aHHSA
rajbBaHOMeTpa OTKJAJbIBAIOT MO OCH OPAMHAT, IPOLEHTHOE CO-
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IepKaHNe NPHUMECH B STAJOHHBIX PacTBOpPax OTKJIAAbiBAIOT IO
ocu abcuuce.

Copepxanne npumecy Na, K u Ca onpenensior no rpaduky.

Copepxanue HaTpusi ¥ Kajaus B nepecyere Ha Na,O B mpo-
meHTax (Xs)Bbluncasiior no opmyae:

X;=a+ 0,6579-b,
rae:
a — npouentHoe cofepxkauue NapO, nafigennoe no xaaubpo-
BOYHOMY rpaduxy;
b — npouentHoe copepxanune KqO, nalimenHoe no Kamu6po-
BOYHOMY TpaduKy;
0,6579 — koaduuuent nepecuera KO Ha NayO.

IIpenapar c4uTaOT COOTBETCTBYIOLUIMM CTaHZapTy, ecIH Haw-
NeHHOe KOJMUYECTBO HATPHS U Kajusi B nepecyeTe Ha NaO u
kanaplusi B nepecyere Ha CaO He 6yjeT mpeBBINATL AONYCTHMYIO
HOpMY:

st mapku A: Na,O — 0,08%; CaO — 0,03%;

nast mapka B: Na,O — 0,1%; CaO — 0,03%.

11. Oupenenenue cojpepXaHusg Xpoma

a) Ipumensemosle peakTusoL U pacrsopol

Amvmonuit HagcepHokucapiit no I'OCT 3766-—64, «u. n. a.»,
209% -HblH pacTBop.

Bona mucrunnuposansas mo FOCT 6709—53,

HOudenunkap6asun no FOCT 5859—51, «u. x. a.», 0,1%-Hbrit
CNHPTOBOH pacTBOP.

Kucnora cepuas mo 'OCT 4204—48, «x. 4.», pazbaBjieHHas
1:3.

Kanuit xucawiii ceprokucaeii mo F'OCT 4223—48, «uucTblii».

Harpuit yraekucariit 6e3sonuetit no F'OCT 83—63, «u. 1. a.»,
30% -upiit pacTBOp.

Pacrtsop, conepxamuit xpoM, B nepecuere Ha CroOz 1 me/ma;
roToBAT cienyionium oSpasom: 1,9342 e KyCryO; B3BelnBaior ¢
ToyHocThlo 0,0002 2 1 pacTBOPSIOT B BOJe B MeDHOHl Kojbe BMe-
crumocTbio 1 2. PactBop, comepxammit 0,01 me/ma xpoma B me-
pecuere Ha CryOs;, 1oMmKeH ObITh CBEXKENPUTOTOBJIEHHBIM.

6) ITposedenue ucnviranus

0,5 2 npenapara B3BemHBaOT ¢ TOuHOCThIO no 0,01 e, cnaas-
JsiioT B dapdoposBoM Turie ¢ 6 e 6ucynbbdara Kajaus KHCIOrO
cepHOKHcoro npu Temnepatype 600—700°C B Teuenue 1 «. IToc-
Jie OXJIaXKJEHHsi IJIaB BbIIEIAUMBAIOT BOJOH B CTaKaH BMeCTH-
moctbio 250—300 mz, npuausaor 10 ma pacTBopa CepHOH Kuc-
JIOTHl H PacTBOPSIIOT IJIaB npu HarpeBanuH. Ilocie pacrBopeHHs
no6asasiior 10 ma pacTBopa HaACEPHOKHC/IOrO aMMOHHSI H KH-
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narat 20 mun, OANMBas B cayyae HeOOGXOAMMOCTH BOAY. 3areM
npo6y TepeHOCAT B MePHYW KoJOy BmecTHMOcTbio 100 ma, Hedr-
TPaJH3YIOT PAcCTBOPOM YTIJIEKHCJIOro HATPHsl M OCaXXAal0T OCHOB-
HYIO Maccy HHKessl 1O MNOJIHOH KoaryJsillud ocalka (pacxomyer-
Csl MPHMEPHO 25 ma yIJIGKUCJIOro HaTpus).

PactBop B Kos16e pa36aBidaiOT BOXOH [JO METKH, TILATEJIbHO
nepeMelnBalOT, NMHNETKO! oT6HpaloT 50 M2 W QUALTPYIOT B Mep-
HYl0 KoJ0y BMecTHMOCTbIO 100 M4 yepe3 cKiafuaTeli GHABTP.

PunabTpaT HENTPAJU3YIOT CEePHOH KHUCAOTOH, AOOABJSAIOT H3-
6biToK 20 M4 pacTBOpa CepHOiM KHCJIOTHL, 2 mMa pactBOopa Aube-
HWJKap6asnia, TIIaTeNblO IepeMellHBaloT, Pa3baBJsfloT BOLOH
JO MeTKH, CHOBA TIIATEJbHO NEPEMEIUHBAIOT ¥ H3MEPSIOT BeJdH-
YHHY OINTHYECKOH IJIOTHOCTH 1O OTHOIIEHHIO K KOHTPOJbHOMY
pPacTBOpY Mo MepBOMy crnoco0y naMmepeHusi, ykazaHHomy B «Onu-
CaHUM KOHCTPYKUMM M METONHKH PaboTH Ha (OTO3JEKTPOKOJO-
pumerpe ®IK-M», noabsysich 3eneHbM cBeroduabTpoM Ne 2
(navna BoaHbl 530 mMMK) B KIOBETe ¢ TOJLIHHOM MOIVIOIIAIOLLEro
cBer caos 50 mm.

TTonwsaysick KaJuOpPOBOYHEIM I'DadMKOM, HAXOAAT KOJUYECTBO
OKHCH XpOMa B HCIBITYEMOM pacTBOpe.

[Tpenapat cuuTaloT COOTBETCTBYIOLUIMM CTaHAApTy, €C/H Hai-
JeHHOe KOJIMYecTBO OKHcH xpoma O6yner He Gosee 0,02 me.

B) [TlocTpoenue kaaubpogouroeo epagura

Hasa nocrpoenuss KaauGpoBouHoro rpaguka TroTOBAT NSTh
3TAJOHHBIX PacTBOPOB. [ljig 3TOro B KaXAyi0 MepHYI Kojaby
BMecTHMOocTbio 100 ma momemator 20 ms Boxbl, 20 ma pacTBOpa
cepHo#l kucnoTh, coorBercTeenno 0,01; 0,02; 0,04; 0,05;.0,06 me
OKHCH XpoMma H 2 ma pacTBopa nudenunkap6asuga. 3aTeM B Ta-
KOH ke KoJ0e rOoTOBSIT KOHTPOJBHBEIH PacTBOp, He colepXKaliuil
okucu xpoma. Bce pactBopnl pasbaBasiioT BOAOH A0 METKH H
TILATEJbHO NepeMenIHBaioT.

BenunuuHbl onTHYECKOH NJIOTHOCTH 3TAJIOHHBIX PacTBOPOB H3-
MepSIOT MO OTHOIIEHHIO K KOHTPOJILHOMY PAacCTBOPY MO MeTOAMKe,
ykasaHHO# B «OmucaHWy KOHCTPYKIMH M METOAMKH PaboOTH Ha
dorovnektpoxonopumerpe PIK-M», monb3ysch 3e/eHbIM CBETO-
ouaptpoM Ne 2 (nsuHa BoJHBl 530 mMmK) B KIOBeTe ¢ TOJNLIMHOMH
TnorJowalouero ceer cjaos 50 mu.

BennuuHy onTHYeCKOH NJOTHOCTH 3TAJIOHHBIX PacTBOPOB OT-
KJaABBalOT MO OCH OPAMHAT, a COOTBETCTBYIOIIME 3THM BeJHUH-
HaM KOJIHYeCTBa OKHCH XpoMa B MHJUJIHIpaMMax — IO OCH
abcumucc.

KanuGpoBounniil rpaduk ROJKEeH MMeThb BHJ NMPSIMOH JIMHUH.

12. Onpenenenyne colaepXaHWusg MarHusd, aio-
MHHUS, KpeMHHd, Ko6aabTa, MEeAH W CBHHUA
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a) [Tpumensemole peaxTusol, pacTeopv. u annaparypa

ANIOMHHHS OKHCh, «4. [. a.».

Huxkens 3akuch, He comepiKalias ompelessieMblXx INpuMeced.
Ecni HUKens 3aKHCh, He COJepKaliasg ONpelessieMblX MpHMecer,
B Ha/IMYUH HEe HMEETCS, TO JJISi IPUFOTOBJIEHHSI STAJOHOB HCHOJb-
ayloT HanGosee UMCTHIT o6pasell, B KOTOPOM COJiepXaHHe YyKa-
3aHHBIX TNpPHUMECEH OMNpEeAesSIIOT MeToJ oM NO6GaBOK, a ITAJONbI,
NPUTOTOBJIEHHEIE HA €r0 OCHOBE, COOTBETCTBEGHHO KOPPEKTHPYIOT-
col.

KpemHus oxuce.

Ko6anbta okuch no 'OCT 4467—48, «u. g, a.».

Marnus okucy no 'OCT 4526—48, «uncrass.

Meau oxuch nmo F'OCT 4468—48, «i1. n. a.».

PacrBop nposiuteas; rorossar no 'OCT 9199—59.

Cnupt stunoBuiil rugposususiit no F'OCT 8314—57.

Csunna oxkucs no I'OCT 9199—59, «u. o. a.».

duxcax GuicTponeiicTByowuil; rorosar no F'OCT 9199—59.

Crnexrporpag MCIT-28 ¢ Tpex/nMH30BO!M CHCTEMO OCBEILEHHS.

BrinpsiMutens nocrosinsoro toka BAPC-275—100.

Teneparop ayru AI-1 wmu AT-2.

Muxkpodoromerp MD-2 uau MP-4.

Cnexrponpoekrop ICII-1.

CreKTpasibHO UMCThie YrOJIbHBEIE 3JEKTPOABl JHAMeTpoM 6 mm.

BepxHue 3/1eKTPOJEI 3aTOYEHbl Ha KOHYC, B HHXXHHX — BBbiC-
BepJeH LHJAMHIDHYECKHH KaHaj nuamerpom 3,5 mm, ray6uHOIl
5 mm. 1o nmpoBeleHHsi aHaJu3a SJIEKTPOAbI HCNBITHLIBAIOT Ha OT-
CYyTCTBHE B MX CIEKTpax JHHHH oOnpefensieMblX 3/JEeMEHTOB B
YCJIOBHSIX NaHHOH METOJHKHM OmpejesneHus. [Ipu 3TOM B CrekTpe
He JOJIKHO ObiTh JIHHHH: .

amoMunus (Al) — 3092,71 (IIIQ, A;

Kpemuus (Si) — 2506,89 (III) cA;

marsus (Mg) — 2779,8 (III) é;

csuHna (Pb) — 2833,08 (III) A;

koGanbra (Co) — 2407,25 (III) A;

menn (Cu) — 3247,50 (I) A.

QOTONNACTHHKH «CNEKTpaJ/ibHble THma [» CBETOYYBCTBHTEJNb-
Hoctbio 1 ex. TOCT u «cnekTpanbHble THRa 3» AJsi KDeMHHA H
KobaJbra cBeTOuyBCTBHTeNbHOCThIO 5,5 ex. [OCT.

6) ITposedenue ucnoiranus

ITo 0,15 ¢ npenapara W yroibHOro mNOPOIIKA NOMEILAOT B
NJaCTMACCOBYIO CTYNKY H TUIATEJbHO MepeMeLIMBalT [0 TNOJy-
YeHHST OJTHOPOJIHOH CMecH.
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IpuroroBnenne aTaN0HOB

OcHOBOH /151 TIPUTOTOBJIEHHS S3TAaJOHOB CJAYMHT 3aKHCh HH-
KeJsis. DTaNOHBl TOTOBAT cienyiomum obpasom: 9,30 e 3akucH Hu-
KeJisl, He colepkallefl aHAJH3HPYEMBIX NpHMecell, B3BeUIUBAIOT
¢ TouHocThio o 0,01 2, momewraloT B MIAacTMAacCCOBYIO CTYNKY H
BBOJAST HeOGXOAMMBIE KOJIHUECTBA ONpefeasieMblX INpuMeceil B
BUJE OKHCJIOB:

0,1 e okucn amomunuda, uro cooreerctsyer 1% AlyOs;

0,1 2 oxkucH Kansuus, uro cootBerctByer 1Y CaO;

0,1 e oxucu kobanwpra, uro coorBercTByer 1% CoO;

0,1 2 okucu KpemHusi, 4TO cooTBeTcTBYyeT 1% SiOy;

0,1 2 okucu maruus, uro cootBercryer 1% MgO;

0,1 2 oxkmcu menu, uto coorBercrsyer 1% CuO;

0,1 2 okucu cBHHLA, yTo cooTBercTByeT 1% PbO.

[Tocsie BBeleHUs] NMpUMecedl 3TaJOH pPaCTHPAIOT NHOJA CJOEM
3THJIOBOTO CIIUPTa B TeueHHe 1,5 4, cymiaT B CyIIH/JbHOM IIKady
B Teuenue 40 muu npu temneparype 120°C u cHOBa TLIATENLHO
nepeMelInBaioT okojo 1| ¥ — staJoH la.

TMocnenyomume 3TaNOHE FOTOBAT U3 CMECH 3aKWCH HHKeNs H
pas6aBJjsieMoro srajioHa corsaacHo Tabua. 3.

Ta6auuwal

Home;:{aoas'rano- ?ﬂ%ﬂt“gigi g‘bgé)'- Bec (g]cil(i)o)su. 2| Bec p:::;:}il:euoro 22313{3??
1 0,5 3 3 2 sranoHa la 6
2 0,25 3 3, » 1 6
3 0,1 6 4, » 2 10
4 0,05 5 5, » 3 10
5 0,025 5 5, » 4 10
6 0,01 6 4, . 5 10
7 0,005 5 5, » 6 10

B) ¥caosus npogederus anaiusa

Ananus npousBOAST B AYyre NOCTOSHHOIO TOKa:
HanpsxeHue—275 8;

cuaa Toka—10 a;

uipusa wenau—~0,018 mm;

IYTOBOM NMPOMEXYTOK—4 mM;

npomexxytounas Anadpparma—5 mm;
srcnosunua—70 cex.
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IMocne ob:xura 3JeKTPOAOB M HEKOTOPOro HX OXJaXKAeHHs B
KpaTep HUMXKHero snektpona BHocaT 0,005 2 nmoAroToB/eHHOM Npo-
6bl. TakxKe MOCTYNAIOT ¥ ¢ 3TasoHaMH. CneKTpnl HCMBITYeMOro
H 3TaJOHHHIX 00pa3lOB CHUMAIOT Ha OJHOH NJAAacTHHKe He Me-
Hee Tpex pas.

OGpaGoTka CMeKTpPOrpamMM M NOJCYET PE3YAbTATOB aHAJN3A

GOTONNACTHHKY CO CHATBIMH CIIEKTPaMH HNPOSBJSIIOT, (PUKCH-
PYIOT W BBEICYLIHBAIOT Ha BO3RyXe. 3aTeM NPOH3BOAAT (oTOMET-
pUpOBaHHEe CMEKTPAaJbHLIX JHHHUH, H3MepsAs NouepHeHHe aHaJHTH-
YecKHX Nnap JHHHUH:

o

Ni — 3284,34 (1) A;
Ni — 2532,08 (I) A;
Ni — 2834,55 () A;

o

Al —3092,71 (III)
Si— 2506,89 (III)
Mg — 27798  (III)
Pb — 2833,08 (III) Ni — 2834,55 (I) A;
Co — 2407,25 (I1I) Ni — 2532,08 (I) A;

Cu—324750 (I) A;  Ni—3284,34 (I) A.
[To Tpem 3HaueHUsAM DPA3HOCTH NOYEPHEHHI ONPENESIOT CPel-
Hee apudmernyeckoe AS:

AS = S,H.@'—Sq,.

ITo sHayenuio AS 3Ta/IOHOB CTPOSIT rpajyMpPOBOYHHIN rpadux
AJis1 KaXOOoro onpenenseMoro 3JieMeHTa, OTKJ/alabiBasg o OCH Op-
IVHAT pasHocTH mouepHeHu#t AS, a mo ocu abcuucc — jgorapud-
MBI KOHLIEHTpaUuui.

Tlpu nomoiy rpagydpOBOYHBIX TPA(PHKOB N0 W3BECTHLIM 3HA-
yeHHssM AS JMHHI NpPUMeCH HaxXONAT CojepxkKaHHe NpuMeceli B
aHaJIu3HUpyeMBIX mpobax.

Hpenapa'r CUMTAIOT COOTBETCTBYIOLUMM CTaHIapTy, €CAH Ha#i-
JeHHOe KOJMYECTBO IpuMeceli He OymeT NpeBHIIAThL AONycKae-
MYIO HOPMY.

IMMpumeuanue. HMupekcur (I), (II) u (III) o6osuauaior Nokasanus
pasiuuHBIX CTyMeHel# Tpexcrynenuaroro ocaaburens: I—10%, II—50% =
I11—100°%0 B chmekTpax aHaJH3HPyeMBIX NPO6 H B CHEKTPAX 3TAJOHOB.

13. B ciayyae HeCOOTBETCTBHS De3yJILTATOB KaKoro-1ubo Mc-
NBITAHUA TpeﬁOBaHI/IﬂM HacTosAIlero CTaHgapTa npousBOAAT NOB-
TOpHOE HCIbITAHHE. peSy.IH:TaTbI NOBTOPHOIO HCHBITAHUA ABJS-
I0TCHA WKOHUATCJBHBIMH.

-

’

o

o J»o =0 P?o THo o
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1. YNIAKOBKA U MAPKHPOBKA

14. IlpenapaT ynaxkoBbLIBAOT M MAapKHPYIOT B COOTBETCTBHH
¢ TOCT 3885—59.

Bun ynmaxosku: b-1, B-3, B-5.

Ipynna ¢acosku: III, IV, V.

15. 3akuchr HuKens Mapkun A Becom 20 ke ynakOBHIBAOT B
MEIIKH M3 MOJHMITH/IEHOBOH INJIeHKH; TOMIHHA MieHKE 0,2 mm.
Meniky repMeTHYHO 3aKaTbIBAIOT M IIOMELIAIOT B CTaJbHEIE Oapa-
6aHbl, BHJIOXKEHHble BHYTPH ABYMs ciosimu GyMmard. BapaGanst
3aKpLIBAIOT KPHIIIKAMH M 3aBaJiblIOBHIBAIOT.

16. TTo cornacoBanuio ¢ morpebGuteneM pomyckaercs pacda-
COBKa 3aKHCH HHUKeJs MapKM D B uHCTble MeWIKH M3 CypoBOH
65134, yNaKOBaHHbBIE B JlepeBsAHHbIE SIIIMKH, BBHIJIOXKEHHbIE BHYTPH
BOJIOHeNpoHULaeMoll H obGepTouyHoli Gymaroi.

17. Ha gaxpom GapaGaHe c-3aKHCbIO HHKeJs LOJXKHA OBITh
HaHeceHa HeCMblBaeMOH Kpackod Haanuch: «Iisi (GeppHTOBHIX
MOPOLLIKOBY.

3amena

FOCT 3766—64 seenen s3amen ['OCT 3766—47.

W3a-Bo cranpgapros. 2-e usganme, Crano B Hab. 21/X1 1964 r, Ioxn. B mew. 9/II 1965 r.

1,0 @ . Tup, 6000. Tun. «MocKoBcKM#t nevatHuks, MockBa, Jlaaue nep., 6. 3ak. 3243




Lena 5 kom.

MERIYVHAPOIHAS CHCTEMA EJHAHUI (CH)

Conpait
Hanumernosanne Eaunnua %ggg::‘; Hanmenoganwne Eannnua 0603Ha~
BEAHYHHBL H3IMBPEHHA yeHHe BENHYHH G H3IMEepEHHA uenue
OCHOBHbLIE EAVHHALDI Pa6Gora, aneprun, Amoyns om
KOAHYECTBO T
ANMHA merp “ o Bo et (1 w)-(1m)
MACCA HHUNOTrPaMM He MouwjHocTe sarr am
. (1 am):(1cex)
BPEMA Cenynaa cen ‘ HonnuecTso anex- kynow R
CUNA BNEHKTPU- l TpH4eCTBa , INEK - 1a)(1
HECKOrO TOKA amnep a rpuueckun sapag | (1 a)(Teex)
TEPMOAMHA MY~ Onextpuueckoe
YECHAA TEMNE-] rpaayc Henssuna % Hanpamenne, pas- 80NbT a
PATYPA HOCTb 3neKTpuiec-] (1am):(1a)
KHX NOTeHUHanoe
CHUNA CBETA cBeua ce unarno
QnexTpHuecxoe oM oM
AONONHUTENLHBLIE EAMHUUDI conpoTuanenne (1e):(1a)
OnexTpusecHan thapana
Mnockuh yron pagnan pad EMHOCTS (1 x):(18) ¢
Tenechuit yron crepaanan cmep NOTOK MArHHTHOM sebep o6
NPOM3BOAHBIE EAMHNU b HHAYRUHH (Ta)-(1 cen)
n . 9 MHpyHTHBHOCTS respn P
nouanb KBAAPATHLIK METD Af’ (1 a6):(1a)
O6vem KyGuueckni meTp »3 TennoemMHOGTs Amoy L Ha reoad
MNaornocTs (06%- |  &unorpamm ua nmd || creTemu rpagyc MIEp
emHas Macca) KyGHuecHui meTp Tennonposoa- BATT Ha omyw-2pad
Chopocts MEeTD B CEHYHAY m/cel HOCTb METP-rpanyc
Yrnoeaa CKo- CeeroBoh NOTOK fAlOMEH
pocTh pagnan e cexyHay| padsces (1 ca)-(1 cmep) M
Cuna HLKTOH fprocTs HMT
Hm
(Tm) (1 m)i(tcen) | ¥ | (1 co):(1 m2)
fasnenve HLIOTOH Ha HBaA- w2 OcsetyeHHocTs NOKC M

pParHuif MeTp

(U as):(1 m2)

NPUCTABKMN ANR OEPA3OBAHHA HAMMEH

OBAHWMA HPATHbLIX M JOJfibHbIX EAMHUL

Muomurens, Ha KoTopeih | Npucras- Cgupam. MuounTens,Ha HoTOpLIK [N pucTas- Coxpau.
YMHOMAETCA 8AHHNULA KH °qe°H3:ea‘ YMHOMABTCA EAHHHUA KH °fe°Hi*;a'
1000 000000000210‘2 Tepa T 0,1=10"! Aeyn a
1000000000=10°%| rura roi 0,01=102 | cantu c
1000000=106 mera N F 0,001=10"3| wmuanu M
1000 =103 HKHAO % 0,000001=10"% | wmuxpo MK
100=102| rexto 2 0,000000001=10"%} uauo "
10=10" | pexa 3 [0.000000000001=10-12| nuxo n
SAATEALCTRO
1965 'CTAHAAPTOB
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