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2 YTBEPXKJEH U BBEJIEH B JEMCTBHUE npuxasom Komurera no
CTaHTApPTH3ALUK, METPOJIOTHH W cepTUduKauuun MUHHCTEPCTBA HHIYCTPHH H
toproeiu Pecrry6nuku Kaszaxcran ot 31 okra0ps 2003 r. Ne 377

3 Hacrosumit cranmapt, kpome Ilpmnoxenus I, mpencrasmser coboii
momubri ayteHTHuHbH TekeT OCT P 51575-2000 «Cons moBapeHHas muUILEBas
HomupoBaHHas. Meron ompeaencHus Homa W THOCYJb(dATa HATPAI» C
JOTIOJHUTENbHBIMA TPEOOBAHMAMH, OTPAKAIOLUIMMH NOTPEOHOCTH 3KOHOMHKH
PecnryGimkn KazaxcraH, KOTOPBIE BBIIENIEHB B TEKCTE KyPCHBOM.

4 CPOK ITIEPBOI1 ITIPOBEPKH 2009 ron
HNEPUOIUYHOCTDb INPOBEPKHN S ner
5 BBEJAEH BIIEPBBIE

Hacrosmumii crammapr He MOXeT OBITh MOJHOCTBIO WIJIM  YACTHYHO
BOCIIPOM3BE/ICH, THPAXHUPOBAH M PACHPOCTPAHEH B KauecTBe O(UIMAIBHOrO
n3gaHus Oe3 paszpemreHms Kommrera mo TEXHHYECKOMY PETYIHPOBAHHIO H
MeTponorui MUHHCTEpCTBA HHAYCTPHH U TOProeiu PecyOnmku Kazaxcran

11



R RS B S R

4.2

43

CT PKT'OCT P 51575-2003

Conepxanue

O6nacTh NpUMEHEHUA

HopMaTHBHBIE CCBUTKH

Ot6op npo6

Merons! onpeneneHuit

Ormpenenenvie MacCOBOM TOMH Homa B CoaH, 00paboTaHHOH
HOMCTBIM Kanuem

OrmpeneneHre MaccoBOM TONH #oga B con, 00paboTaHHOH
HOIHOBATO-KUCITBIM KalTiEM

OrmpeneneHre MacCOBOM I0JIM THOCYITb(haTa HATPHS B COJIH,
006paboTaHHOM HOAUCTHIM KaJTHEM

TpeboBanus 6e30MaCHOCTH

[Npunoxenue A (o6sa3atenpHOe). KOHTPOIb mOrpemsocTa
OIpeIeIICHHs MaCCOBOM [OJTH Hoa B COIi, 00pabOTaHHOM
HOAUCTHIM KaJTHEM

[Tpunoxenne b (o6sa3arensHOE). KOHTPONB MOTpELIHOCTH
OIIpe/ICIIEHHs] MACCOBOM J10JM #i0/1a B conu, oopaboTaHHOH
HOIHOBATOKUCIIHIM KaJTHEM

[Ipunoxenue B (obs3arensHoe). KoHTpONs morpemHocTa
OTIPEEIIEHNA MAaCCOBOH I0JIM THOCYIIb(haTa HATPHA B CONM,

oOpaboTaHHoi HOMMCTHIM KaJlneM

N N = =

10
12

13

14

III



CT PKT'OCT P 51575-2003

IV



CT PKTOCT P 51575-2003

T'OCYJIAPCTBEHHBII CTAHJAPT PECITYBJINKN KA3BAXCTAH

CO.JIb IIOBAPEHHASI IIULIEBASI MUOJJUPOBAHHAS

Metonas! onpeaeseHus iioga u THocyab¢daTa HATPHSA

Jlara BBegenus 2004-09-01
1 O6aacTh npuMeHeHUs!

Hactosmii crangapt pacmpocTpaHAETCs Ha MHOAWPOBAHHYIO MNHINEBYIO
MTOBAPEHHYIO COJIb M YCTAHABIMBAET METOIBI OIPEIEIICHNT MAaCCOBO J0Mu:

- iona B comu, o6paboranHo# HoaucTeM KameM (Hoxunom kamus KI);

-iiona B conu, obpaboTaHHOM HOAHOBATOKMCIEIM KaimeM (HomaToM Kaius
KIOy);

-THOCyNb(arta HaTpHA B cONU, 00paboTaHHON HOAMCTHIM KAJTHEM.

JlMamasoH OIpeeNeH s MaccoBoi momk #oma - (20-60) x 107%, uro
cootBetcTBYeT 20-60 MKI/T.

JuamasoH onpeaesieH|ss MacCOBOM 0K THOCYIb(aTa HaTpus

- (15-40) x 107°%, umo coomeemcmeyem 150-400 mxz/2.

[TorpemHocTr onpeaeneHnii mpuseaeHst B 4.1.2;4.2.2; 432,

KoHTpoITh MOTrpeIHoCTH onpeAeneHuil MpuBeacH B MpuioxeHuax A, b, B.

2 HopmaTuBHbI€E CCHLIKH

B macrogmeM craHIapTe HCMOMB30BaHbI CCHUIKH Ha CIIEAYIOIIHE CTaHAApTHL:

T'OCT 12.1.005-88 Cucrema cranmapToB 6e3omacHocTH Tpyaa. O6uiue
CAaHHUTAPHO-THMEHHYESCKUE TPEOOBAHUS K BO3AYXY padoUei 30HH.

T'OCT 83-79 Harpuii yriekucnsliii. TeXHUYECKHE YCIOBHUSA.

T'OCT 1770-74 Tlocyna mepHas maboparopHas crekinaHHasd. [{unusaper,
MEH3YPKH, K0J0bl1, Ipobupku. TexHuyeckue ycIoBus.

TOCT 4159-79 Hox. TexHUUeCKHE YCIOBHA.

T'OCT 4204-77 Kucnora cepras. TexHNIECKUE YCIOBUA.

T'OCT 4220-75 Kanwit AByXpOMOBOKHCIBIH. TEXHIUECKUE YCIOBUS.

T'OCT 4232-74 Kanuii 10AUCTBIIA.

T'OCT 4233-77 Harpu#i x10pucTbiil. TEXHUUECKUE yCIOBHUA.

T'OCT 4328-77 Harpus ruipoOKHCE. TeXHAUESCKUE YCIOBUSL.

T'OCT 4517-87 PeaktuBsl. MeToapI MPHTOTOBJICHHA BCIOMOTaTENbHbBIX
PEAKTHBOB U PACTBOPOB, IPUMEHAEMBIX NPH aHAIU3E.

T'OCT 6709-72 Boaa aucTUIIMpoBaHHasA. TeXHUYECKHE YCIIOBHA.

N3panue opunuainHoe
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TOCT 7328-82 Mepsi Maccsl 00miero HasHaueHHA W 0Opa3LOBBIE.
TexHuueckue ycioBusl.

T'OCT 10163-76 Kpaxman pactsopumblii. TexHUUECKHE YCIOBUA.

T'OCT 13685-84 Conp moBapeHHass. METO BT MCTIBITAHHIA.

T'OCT 14919-83  DOnekTpOIIUTHI,  SJCKTPOIUIMTKH W JKapOYHbIE
anexTpoiukader 6piToBbIe. OOLIME TEXHUYECCKHE YCIIOBHA.

T'OCT 20490-75 Kanuii MapranuoBoKUcibii. TeXHHUECKUE yCIOBHA.

I'OCT 22180-76 Kncnora miaseneBas. Texamdeckue ycaoBHA.

T'OCT 24104-88 Becol naGopatopHbie 0o0Iero Ha3HaueHus U 00pasIoBHIE.
Oobmye TeXHAYECKHE YCIOBHSI.

I'OCT 25336-82 Ilocyma u oGopymoBaHume TabOpaTOpHBIC CTEKILTHHEBIC.
Turbl, OCHOBHBIE TAPAMETPHI U Pa3MEPHI.

I'OCT 25794.1-83 PeaktuBol. MeToApl NPUTrOTOBIEHUS TUTPOBAHHBIX
PacTBOPOB VTSI KHCIOTHO-OCHOBHOTO THTPOBAHMS.

I'OCT 25794.2-83 PeaktuBbl. MeTojpl TPHTOTOBIECHHS THTPOBAHHBIX
PacTBOPOB LI OKUCIUTENEHO-BOCCTAHOBUTEIFHOTO THTPOBAHHUA.

TOCT 27068-86 Harpuii cepHOBATHCTOKMCIBIA (HAaTpHA THOCYAb(AT) S5-
BOIHBINA. TeXHHUECKHE YCIOBHS.

TFOCT 28498-90 TepmoMmeTpsl JKHAKOCTHEIE CTEKJIAHHBIE. OOmme
TeXHHYECKHE TPEOOBaHUA. MeTO/ bl HCIIBITAHUH.

I'OCT 29169-91 Ilocyma naGoparopHas cTek/isiHHas. IIumeTkn ¢ onxHOI
OTMETKOH.

IOCT 2922791 Tlocyma nmaboparopHas  CTekiasdHHas. llumerku
rpagynpoBaHHbIe. HacTs 1. O6mme TpeGoBanms.

T'OCT 29251-91 Ilocyna naboparopHas cTekisaHHasA. bropetkn. Yacts 1. O6-
e TpeOOBaHMUS.

3 Oroop npo6
Ot60p u moaroroska npod - mo 'OCT 13685.
4 MeToapb! onpeaesieHuit

4.1 OnpeaesieHHe MaccoBoii 10JH ioaa B coJiH, 00padoTaHHOM HOAHCTHIM
KaJIeM

4.1.1 CymHocTh MeTo 2

Merox OCHOBaH Ha OKHUCIICHHM HOJMJ-UOHOB MapraHIIOBOKHCIIBIM KAIHEM B
MIEOYHO# cpenie 10 HoMaT-HOHOB, YAAJICHAN M30BITKAa MapTraHIOBOKHUCIIOTO KK
ImaBerreBoil KUCIOTON B KHCIIOH cpejie, BOCCTaHOBIECHHH HOAAT-HOHOB 10 #oma
HOAMCTBHIM KallMeM M TUTPOBAHHM BbIJEJIMBIIETOCS HOJAa THOCYJIH(ATOM HATpHs B
NPUCYTCTBUH KpaxMaia.

4.1.2 Cpencra H3MEpeHHH, BCIOMOTaTeIIbHBIE YCTPOHCTBA, MaTepHAITH H
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PEaKTHBHI.

Becsl nabopatopHbie 00IIero Ha3HaYeHHWs 2-TO Kjacca TOYHOCTH C
HanbonpmmM npeaenom p3semmsanug 200 r mo TOCT 24104.

Becsr maGoparopHbie o0mero HasHaueHus 4-r0 Kjgacca TOYHOCTH C
HanGonbsimM tpeeiom B3pemuBanug 1000 r mo FOCT 24104.

T'upu 2-ro knacca Toudoctu ['-2-210 mo T'OCT 7328.

Broperku 1-3-2-10-0,05 u 1-3-2-25-0,1 mo T'OCT 29251.

IMunerka 1-2-1-5(10) mo T'OCT 29169.

IMunerka 1-1(2)-2-1(2, 5,10) mo T'OCT 29227.

MMunerka 2-2(25, 50,100) mo TOCT 29169.

Humaamp 1(3)-10(100)-2 mo 'OCT 1770.

Kon6a 1(2)400(200, 250, 500)-2 no 'OCT 1770.

Boponka B-56-80 XC mo 'OCT 25336.

Kon6a Ku-1-250-24/29 TXC mo TOCT 25336.

Crakarauk CB-34/12, CH-45/13 mo T'OCT 25336.

Crakan B-1-50(250) TC mo I'OCT 25336.

CreknsHHAA NaJloyuKa.

IInutka HarpeBarenbHas moboro tuna mo [OCT 14919, obecneunBaromas
Harpes mo 100 °C.

TepMoMeTp >KHAKOCTHBIN CTEKJIAHHBIM C AWana3oHoM u3MmepeHus oT 0 mo
100°C, uenoii nenenns 1°C mo TOCT 28498.

Kanuii iogucteiii mo I'OCT 4232, u.p.a.

Kanuit mapranosokucisiid mo ['OCT 20490, u.n.a., x.4.

Kwucnora ceprast mo 'OCT 4204, x 4.

Kucnora masenesas o 'OCT 22180, x.u.

Kpaxman pactsopumsiii mo [[OCT 10163, 4.

Harpus rugpooxucs mo 'OCT 4328, x.u.

Harpus trocynsdar 5-somasrit mo 'OCT 27068, u.a.a.

Bopna aucrunnmmposannas o 'OCT 6709.

Yacel uim Taumep.

Kanuit ayxpomosokucisiii mo I'OCT 4220, x.4., ABaXIBI MEPEKPUCTATUTH30-
BaHHEIH 1 BEICYTeHHSIH ipr 150 °C 10 mocToSHHOI MacCHI.

Harpwuit yraexucnsiii o FOCT 83, x 4.

Harpuii xnopucteiii no 'OCT 4233, x.u.

Jlonyckaemcst npumensime  Cpeocmed  UMEpeHuti ¢ MemporocudecKum
XAPAKMePUCUKAMY He HUICE YKA3AHHBIX 8 HACMOSAUeM CImanoapme.

4.1.3 TloaroToBKa K ONpeaeacHHIO

4.1.3.1 [IpurOoTOBNICHAE PACTBOPA MAPTAHIIOBOKHUCIIOTO KU KOHLECHTPALIUH
sxerBanenTa ¢ (1/5 KMnOy) =0,1 moms/mv’ 1o TOCT 257942,

4.1.3.2 IIpuroToBjeHNE UHINKATOPHOTO PACTBOPA KpaxMajia pacCTBOPHMOTO ¢
maccoBoi goieit 1 %. B crakaH BMeCTUMOCTBIO 250 oM’ HaMBarOT muHHApOoM 90
cM’ HacHeHHOTO mTpW Temmeparype 20°C pacTBOpa XJIOPHCTONO HATpH.

3
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IpucomosnenHviti HACLIYEHHBIT PACMBOP XAOPUCMO20 HAMPUs HATPEBAIOT JI0
KHIICHAS ¥ BEUIMBAIOT B HETO MPH [IEPEMEIINBAHAH CYCIIECH3HIO, IPUTOTOBICHHYIO
CMELIMBAHHEM B CTaKaHe BMeCTHMOCTHIO 50 cM® | r kpaxmama u 10 oM’
JTUCTULUTAPOBAHHOMN BOJEIL.

PacTBOp xpansT B repMEeTHUHON OCYAe U3 TeMHOTO ¢Tekiia. Cpok XpaHeHHs
- 1 mec.

JomyckaeTcss TNPHUMEHATh CBEXEIPUTOTOBIICHHBIN PAacTBOp  Kpaxmana
maccoBoit momw 1% mo TOCT 4517.

4.1.3.3 [IpuroToBJeHHE PACTBOPA THUAPOOKHUCH HATPHs KOHICHTPALMH C
(NaOH) mons/am” mo TOCT 25794.1;

4.1.3.4 TlpuroToBJIeHHE pacTBOpa INMABEJICBOW KHCIOTH  KOHIICHTPAITAA
skBuBayienTa ¢ (1/2 H,C,04 x 2H,0) =0,5 monb/m’ o TOCT 4517.

4.1.3.5 IIpuroToBjIeHAE pacTBOPA Kanus HoaucToro MaccoBoi aomu 1 %.

1 r xanus #oarcTOoro MOMEIIAIOT B MEPHYIO KOOy BMecTHMOCThIO 100 oM,
PacTBOPSIOT B JAUCTHILTMPOBAHHON BOJIE, JOBOMAT MWCTH/UTHPOBAHHOM BOJIOH JI0
METKH U NEPEMEIIMBAIOT. PaCcTBOP HUCMOJIB3YIOT CBEKESIIPUTOTOBICHHBIM.,

4.1.3.6 [IpuroToBineHre pacTBOpa CEPHOHM  KUCIOTHI  KOHICHTPALHH
skBuBainenTa ¢ (1/2 H;SO,)=1 MOJTB/ M.

B wmepnayto xonby Bmectumocteio 1000 eM®  momemaior 600 oM’
JUCTWLIMPOBAHHON BOABl IJIMHAPOM M OCTOPOXKHO, IO CTCHKE WM [0
CTEKIAHHOM MAlOuKe, B BHITAXHOM wKady, NMPUIMBAT LATHHAPOM 60 oM’
CepHOi KHCIOTH IUIOTHOCTHIO 1,84 r/eM® u mepememmsaroT. Ilocie OXMaIeHHs
JO KOMHATHOHW TeMIepaTypbl o0BeM pacTBOpa IOOBOIIT IO METKH, PacTBOP
nepemernuBaroT. CpoK XpaHeHus pacTeopa -1 rox.

4.1.3.7 IlpuroToBeHre pacTBOpa CEPHOM  KHUCIOTHI C  OOBEMHBIM
cootromrenueMm H,SO4:H20, pasHbim 1:2.

100 cM® cepHOM KHCITOTHI ITOTHOCTBIO 1,84 T/CM’ NPHIMBAIOT LMEIHHAPOM K
200 cM TUCTWITHPOBAHHON BOJBI M TiepemenBatoT. Cpok XpaHeHUs pacTsopa - |
TO.

4.1.3.8 [IpuroToBneHrne TUTPOBAHHOTO PACTBOPA HATPHUS CEPHOBATHCTOKHC-
JIOro KOHIEHTparmu sxBuBanenTa ¢ (Na;S,03 x 5H,0)=0.1 MOJTB/ M.

4.1.3.8.1 Cmoco6 1.

Hagecky maccoit 25,00 r Na,S,03 x 5H,O mepeHOCAT B MEpPHYIO KONIOY
BMecTUMOCTBI0O 1000 cM, mo0aBisatOT HEOONBINOE KOJHYECTBO CBEKEIPOKHIIS-
YeHOM W OXJIAKACHHOM 10 KOMHATHON TEMIEPATypPhl TUCTH/UTMPOBAHHON BOJIBI, K
ToIyueHHOMY pactBopy aobasssior 0.2 r Na,COs, moBomar oObem pactBopa 10
METKH CBEXENPOKUIIAYCHOW M OXJIAKACHHON OO KOMHATHOH TeMIepaTrypsl
JUCTHLTAPOBAHHON BOJOW W TIEPEMEIITMBAIOT. PACTBOP BBIAECPKHBAIOT B TCUCHHE
10-15 mueii.

PacTBOp XpaHAT B mocyae U3 TEMHOr0 CTEKIIa HEe 0OJIee TPeX MECSIIEB.
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4.1.3.8.2 Cnoco6 2.

Ouxcanan NaS$,0; x 5H,O 0,1 T-3KB. IEPEeHOCAT B MEPHYIO KOJIOY
BMecTUMOCTBIO 1000 ¢M, MOBOIAT 00BEM PAaCcTBOpA A0 METKH CBEKEIMPOKHITTUCH-
HOM M OXJIQXKIEHHOW 0 KOMHATHOW TEMIEpaTypHl NWCTWUIMPOBAHHON BOMOH W
TIEPEMEIIHUBAIOT.

PacTBOp XpaHAT B mMOoCy e U3 TEMHOTO CTEKIa He 00Jiee TPeX MECALEB.

4.1.3.9 TlpuroroBicHHE YCTAaHOBOYHOI'O pACTBOPA ABYXPOMOBOKHCIIOTO
Kauus KOHIeHTpanun sxsuBaienta ¢ (1/6K,Cry04)=0.1 Mois/mv’.

Hasecky maccoit 4,903 © 1ByXpOMOBOKHUCIOIO Kallksl NEPEHOCAT B MEPHYIO
konby BMmectumocthio 1000 oM’ pacTBOpAIOT B HEOOJBIIOM KONUYECTBE
JUCTIJUTAPOBAHHOM BOBI, TOBOAT 00BEM PAacTBOpa A0 METKH W MEPEMEIIHBAOT.
Cpox xpaHeHus pacTBopa - 6 Mec.

41310 VYcranoBiaeHHe  OOOpaBOYHOro  Kod(dHIMEHTa  pacTBoOpa
CEpHOBATUCTOKMCIIOTO HATpHUA KOHLEHTpauuu skBuBajieHTa ¢ (NaS,0; x
5H,0)=0.1 mons/am.

25 M’ yYCTA4HOBOYHOTO PACTBOPA JABYXPOMOBOKHCIOTO KAJIHA MEPHOM
IMTETKOM TIOMEIIAIOT B KOHUIECKYIO Koby BMecTuMOcTbio 700 em’ ¢ [IPUTEPTOH
poOKoH, T00aBAIOT 2 T HWoxucTOoro Kamusg u 10 o’ CEPHON KHCIIOTHI IUITHHAPOM
no 4.1.3.7, nepemeninBalOT ¥ BHIICP)KUBAIOT B TEMHOM MecTe 5 MuH. PactBop
pasGasmszor 10 oObema 400 CM® IMCTHIUIAPOBAHHOM BOJAOH H THIPYIOT
BBIICITUBIIHAHACS HOM PACTBOPOM HATPHS CEPHOBATUCTOKKCIOrO KOHLEHTPALMH
sksuBanenta ¢ (Na;$,0; x SH,0)=0,1 moms/mv’. Bo Bpems THTpoBaHus LBET
pacTBOpa TEPEXOAWT W3 KOPHYHEBOTO B  IKENTOBATO-3€JICHBIH, 3aTeM
TPagyHUpOBAaHHOM THMIETKOW mpubasisaor 2 oM’ pactBopa Kpaxmaina H
MIPOIOJDKAOT THTPOBATh IO MEePEeX01a OKPAaCKH U3 CUHEW B U3YMPYAHO - 3€IICHYIO.
TurpoBaHue IPOBOIAT HE MEHEE TPEX Pa3.

ITapaniensHO POBOAAT KOHTPONBHBIH onbiT, K 50 eM’ IHCTHIUTHPOBAHHOI
BOZBL JOGABILIOT 2 T foaucToro Kamus, 10 cM® CepHOI KHCIOTH IFIMHAPOM TI0
4.1.3.7 Hacrosiei METOIUKH, pa30aBiIsIOT AUCTHILTUPOBAHHON BOIOH 10 0ObeMa
400 e’ | npubaBIAIOT 2 cM’ pacTBOpa KpaxMaia IHIETKOM H THTPYIOT PACTBOPOM
CEPHOBAaTHCTOKHUCIIOTO HATPHUS KOHIEHTpauuu >kBuBaiedTa ¢ (Na,S,03-5H,0)=0,1
mouts/v°. THTPOBAHHE POBOJAT HE MEHEE TPEX pas.

IonpaBounsiii K03 dumuent K, pacCUUTHIBAIOT 10 GopMyIie:

K, = 25/V-V, (1)

rae V' - cpemHmii o0beM pacTBOpa CEPHOBATHCTOKHUCIOIO HATPHA,
HM3pacXO0BaHHbII Ha THTPOBAHAE YCTAHOBOYHOTO PacTBOPA, oM,

V7 - cpennuii 06beM pacTBOpa CEPHOBATHCTOKHENOTO HATPHS, H3PACXOIOBAH-
HBIi HA TATPOBAHKE KOHTPOJIbHOU MPOOBI, CM”.

4.1.3.11 [TIlpurotoBieHue pacTBOpa HATPUs  CEPHOBATHCTOKHCIIOTO
KOHTICHTpanuH 3kBuBajieHTa ¢ (NayS,0; x 5SH,0)=0,005 MOJTB/ M.
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”

50 oM’  THUTPOBAHHOTO  pacTBOpa  CEPHOBATHUCTOKUCIOrO  HaTpHs
KOHIEHTpawuy skBuBaneHTa ¢ (Na;$,03 x SH,0)=0,] Mons/aM’ MEpHOH IHMeTKOi
TIEPEHOCAT B MEPHYIO Konly BMecTuMocTbio 1000 cM’, TOBOMAT 0GBEM pacTBopa
JUACTWIIAPOBAHHOW BOJOH O METKH W MEPEMEINBAIOT.

PacTBOp MCIONMB3yIOT CBEKETIPATOTOBIICHHBIM.

4.1.4 IlpoBeneHue onpeneieHus

4.1.4.1 20,000 r HonupoBaHHOH MUIIEBOH MOBapE€HHON COJIM MOMEINAIOT B
KOHHYECKYI0 Konby ¢ mpureproii mipoOkodi m pactBopsaior B 100 cMm
JUCTHLUTAPOBAHHOMN BOABL. Pacmeop gunvmpyrom @ KoHu4ecKkylo koaby, NPOMul&ast
Gunemp mpu pasa OUCMUNIUPOSANHOT 6000, MAK KAK HA NPAKMUKE HEBO3SMONCHO
obotimuce 6e3 urempayuu. K TmomyueHHOMY pacTBOpY [HOOOABIAIOT MpPH
[IOMEIIMBAHKE 4 CM® PaCTBOPA THAPOOKHCH HATPHS M IIO KAILIAM 5 M’ pacTsopa
MapraHIOBOKKCIIOrO Kajlus, PacTBOP NPUOOPETAET 3eJIEHOBAaTO-OYPYIO OKpacKy.
[Tocrme TIMIATENEHOrO NEPEMEINNBAHHUA B TOJIyYCHHYIO CMECh MPHOABJIAIOT
rpagyupoBaHHOM mwumeTrkod 1,5 cM pactBopa cepHoii kuciaoTel mo 4.1.3.6 u
Harpesarot 10 70-80 °C.

M36bITOK MapraHHOBOKHUCJIOTO KU pa3pyIialoT Jo0aBIeHHEM MUIETKOH 5
cM’ pacTBOpa INABENEBON KHCIOTHI, TIPH TOM pacTBOp obecupeunsacrcs. ITocre
OXJIKICHHUS PACTBOPa 10 KOMHATHOH TeMmeparypsl npuOaBaoT mwmHApoM 10
CM® CBEXKEIPUTOTOBICHHOTO PACcTBOPA HOIMAA KalHi MaccoBoi nomn 1 %, xonby
3aKpHIBAIOT TPOOKOH UM  BHIAEPKUBAIOT B TeMHoM Mecte 10-15 wmuH.
BeigenuBimuiics Hom THTPYIOT PacTBOpoM Tuocyib(dara HaTpus BHayaje 0e3
KpaxMaaa 10 CONOMEHHO-XKENTOTO LBETa, 3aTeM A0GABIMIOT MHNETKOH 1 oM’
KpaxMaJya U MPOJI0JDKAIOT TUTPOBATh 10 00CCIBEUHBAHUS PaCTBOPA.

OIHOBPEMEHHO BBITIOHAIOT /IBA APAJLIETBHBIX OTIPEACITCHU.

4142 Ins ydera BAMAHUS MarTpullbl OPOOBl U YUCTOTHL IPUMEHSIEMBIX
pPCaKTHBOB  BBITIONHAIOT KOHTPOJBHBIA oOmbIT, mid storo k 20,000 r
HetioOuposan ot TWIIEBOW TIOBAPCHHOW coiu, He oO0paboTaHHON, HoOaBKaMu
Homuma Kajus, WA K XHMHYSCKH UYMCTOMY XJIOPHIY HATPUA NPHOABISIOT
PCEaKTHBHI ¥ TPOBOAAT onpeaenenue no 4.1.4.1.

41431Ipn BHINONHCHWH ONpPEICTCHHA JOMKHBI OBITH  COOMIOACHEI
CIIEAYIONTHE YCIOBHUS:

-TeMIIepaTypa okpyxatorieii cpeast (20+5) °C;

-armocteproe maenenue (101,3+10,0) klla;

-OTHOCHTENbHAS BIKHOCTE BO3Myxa B mpeaenax ot 30 mo 80 %.

4.1.5 ObpaboTka pe3ybTaToB

4.1.5.1 MaccoByto aomo iona X, % BBUHCIAIOT 10 GopMyiie

X; = 0,0001058% (V-V,) x K,, x 100/m )

rae 0,0001058 - macca Hona, cooTBeTcTByOmMAsn 1 CM® PacTBOpa THOCYIIB(aTa
HATPHsI KOHIICHTPAIMK 3KBABaNIeHTa TOUHO ¢ (NayS,0; SH,0)=0,005 MOTB/ M, T

6
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V' - 0bbem pacTBopa THOCY/Ib(ATa HATPHS, W3PACXOJOBAHHBINA HA THTPOBAHHE
3
mpoObI, CM

Vi - o6GbeM pacTBOpa THOCYNb(aTa HATPHS, HW3PACXOJOBAHHBIH Ha
THTPOBAHHE KOHTPOJIBHOI IPOGHI, cM’;
K, - nonpaBouHblii kod(duiMeHT pacTBOpa THOCY/Ib(ara HATpUA

KOHLEHTpaluu 3kuBaieHTa ¢ (Na,S,0; SH,0)=0,005 MOJlb/IlM3; +

m - Macca HaBeCKM HOJMPOBAaHHOH NHUILEBOH NOBApEHHOH CONH, paBHas
20,000 T;

100 - ko3¢ duunenT nepecuera, %.

3a pe3ynbTar OMpEICTCHWS TIPHHAMAIOT CpeaHee apu(METHYeCKoe
PE3yJIbTAaTOB ABYX MapaJlieJIbHBIX U3MEPEHHH.

4152 PacxoxaeHHe MEXAy pe3yJibTaraMd  JIByX  TapajuleJbHBIX
OTNpeAesiCHUH, OMYUSHHBIMU NIPY aHANIM3€ OHOM U TOM e npoObl HOAUPOBAHHOM
MUIIEBOM TIOBAPEHHOW CONM OJHHMM JIaOOPaHTOM C MCIMOJIb30BAaHHEM OIHOTO U
TOTO e o0OpyIOBaHMA, HE IOJDKHO TPEBHIIATE HOPMAMUGA OTEPATHBHOTO
KOHTPOJIS CXOOUMOCTH d = 5,4x1 0% (P=0,95).

Pacxoxnenue Mexay pe3ynbTaraMu ABYX ONPEACTICHUH, MOJYyYEHHBIMUA NPU
aHanmu3e OAHOM M TOH e mpoOsl HOAMPOBaHHOW MHINEBON MOBAPEHHOW CONH, B
Pa3MYHEIX JIA0OPATOPHAX, HE JOJDKHO TIPEBHINIATH HOPMATHBA ONEPATHBHOTO
KOHTpOJIs Bocmpomssomamoctu D — 10 x 107 % (P = 0,95).

[Ipenensl aGCOMOTHON MOrPELIHOCTH HE AOJDKHBI NPEBBIIIATH 3HAUCHUH A =
+7 x 107 %, uro coorBerctByer A= +7 MKI/r nipu BeposTHOCTH P = 0,95.

4.1.5.3 BpurcneHuss MpOBOAAT IO MATOrO JECATHYHOTO 3HAKA U OKPYIJIAIOT
JIO 9YETBEPTOTO JICCATUIHOTO 3HAKA.

Jlns mepecdera MONYyYSHHOTO 3HAUYEHHA W3 TPOLEHTOB B MKI/T pe3yJIbTaT
uzMepenusa ymHoxatrot Ha 10000.

B ciydae HeoOXOAMMOCTH IEpecYeTa HAa CyXO€ BEIIECTBO MCHOIb3YIOT
ko3¢ ¢ummenT K ,,, Ha KOTOPHIH YMHOKAIOT MacCOBYIO OJTIO Hoaa

K = 100/100-Xy70 3)

T'0e Xy - MaccoBas nous Biard, onpeaensgemas mo TOCT 13685.
KonTpons morpemmocTd omnpeneneHus MacCOBOM AONMM #HoAa B CONH,
06paboTaHHOi HOAMCTHIM KAJIMEM, IPHBE/CH B MPIJIOKESHUH A.

4.2 OmnpengesieHne ™maccoBoii aA0sm i#oga B CoJM, 0oOpaGoTaHHOMH
HOAHOBATO-KHCJIBIM KaJIHEM.

4.2.1 Cymmuoctb MeTo/a.

MeTox OCHOBAH Ha THTPOBAHWHM HOJ[A, BEICIHUBILETOCA IPH B3aHMOICHCTBHA
oara xanms ¥ HoJuJa Kajus B KHCJIOH CPee, PACTBOPOM CEPHOBATHCTOKKCIIOTO
HATPHS B MPUCYTCTBHU HHAUKATOPA (KpaxMaa).
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4.2.2 Cpencrsa mM3MepeHMiA, BCIIOMOTATEbHBIE YCTPOIiCTBA, MaTepHalibl U
pCaKTHUBBI.

Becel naGopatopHbie o0mero HasHaueHMs 2-T0  Kilacca TOYHOCTH €
HaubompmmM tipeaenioM B3semmBanua 200 r mo TOCT 24104.

Becsi naGoparophbie 00mero HasHaueHus 4-ro  Kjacca TOYHOCTH C
HaunOonpmmM npeaenoM s3penmBandsa 1000 r mo FOCT 24104,

I'mpwm 2-ro knacca Tounocta [-2-210 mo TOCT 7328.

Broperku 1-3-2-10-0,05 u 1-3-2-25-0,1 mo TOCT 29251.

IMunerka 1-2-1-5(10,25) no F'OCT 29169.

Mumerka 1-1(2)-2-1(2, 5,10) mo TOCT 29227.

IMumerka 2-2(50,100) mo TOCT 29169.

Boporku unsrpoBanbasie gramerpom 56-70 cm mo FOCT 25336.

Kon6st mephsie 2-1000-2 mo T'OCT 1770.

Kon6sr Ka-2-250-29(34) 1 Ku-2-700-29(34) mo TOCT 25336.

Yace! nim Taiimep.

Bona aucrunnuposannas no FOCT 6709.

Kanwuii itogucteiii no I'OCT 4232, u.n.a.

Kamuit  mByxpomoBokmeneiii mo  ['OCT 4220, x4,  OBakabl
TIePEKPUCTAITM30BAHHEI U BRICYIIeHHEH pH 150 °C 10 mocTosAHHON MaccH.

Harpuit yrnexucieiii no 'OCT 83, x.u.

Kucrora cepras mwiotHoetsto 1,84 r/em® mo TOCT 4204, x.u.

Harpumit ceproBatucTokucabiii S-somueii mo I'OCT 27068, w.ma., wm
¢buxcanan [1].

Kpaxman pacteopumsrtit mo FOCT 10163, x.4.

Harpwuit xiopuctsiii mo 'OCT 4233, x.u.

Jlonyckaemes npumeHsimeb  CpeOCM8d USMEPEeHUtl C  MemponocuiecKumy
Xapakmepucmukami He HUNCe YKA3aHHbIX 8 HACMOsiuWeM cmanoapme.

4.2.3 TToaroToBKa K ONpEACTICHHIO,

4.2.3.1 IlpuroToBNeHHEe  pacTBOpPa  CEPHOM  KHCIOTHI  KOHIICHTPAIMH
sxsuBasienTa ¢ (1/2 HySO4)=1 MOJIb/ M (cMm. 4.1.4.6).

4.2.3.2 IlpuroToBjieHAE pacTBOpa CEPHOM  KUCIOTBI €  OOBEMHBIM
cootHomeaneM H,SO,: HyO, pasasim 1:2 (em. 4,1.3.7).

4.2.3 3 ITpuroToBIeHHE pacTBOPa HOAUCTOTO Kamnst MaccoBoi gomu 10 %.

K naBecke Maccort 10,0 r HOAMCTOro Kaaus mprGaBIAOT WHIHHAPOM 90 cm’
JUCTHIUTAPOBAHHOM BOABI W TEPEMCUIMBAIOT. PacTBOpP XpaHAT B TEPMETHUYHOU
IOCyJIE W3 TEMHOTO CTEKIIA He 6oiee CYTOK.

4.2.3.4 IIpuroToBJICHAE MHIMKATOPHOTO PACTBOPa PACTBOPUMOrO Kpaxmaa ¢
MmaccoBoit goneii 1 % (cm. 4.1.3.2).

4.2.3.5 IIpuroToBjeHHe THUTPOBAHHOTO PAacTBOPa CEPHOBATHCTOKHCIOTO
HaTpus KoOHIeHTparmu sSkuBasieHTa ¢ (NapS,03;x5H,0)=0,1 MOTTB/IM® (M.
4.1.3.8).

4.2.3.5.1 [lpuroroBjieHne yCTAHOBOYHOTO pacTBOpa JABYXPOMOBOKHCIIOTO
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KaNvs KOHIeHTpanuu sksuBajienTa ¢ (1/6K,Cr,0,)=0,1 MOJTB/ M’ (cm. 4.1.3.9).

4.2.3.5.2 YcraHoBiieHHe mOmpaBouHOro ko3dduuuenra pactsopa CepHOBaA-
THUCTOKHCJIOTO HATPHs KOHLEeHTpauuu skBuBajeHta ¢ (NapS;03;x5H,0)=0,1
Moms/mv° (em. 4.1.3.10).

4.2 3.6 TIpurorosneHme pacTBopa CEPHOBATUCTOKHCIIOTO HATPHS
KOHIIEHTpaLuu SkBuBaiteHTa ¢ (Na,S,0;x5H,0)=0,005 MOJIB/AM> (cm. 4.1.3.11).

4.2.4 TlposeneHue onpeneaCHUS

42.4.1 HaBecky wmucciexyemoit mpoOer maccoit 10,000 r moMemaror B
KOHHUECKYI0 KOnOy BMecTHMOcThiO 250 cM® u pactBopsior B 100 o’
JUCTHJUTAPOBAHHOM  BOXBI, K  TOJMYYEHHOMY  pacTBOPY  NPHOABIAIOT
IPayMPOBAHHON MHIETKOW 1 CM® pacTBOpa CEpPHON KHCIOTH KOHIEGHTPALHH
skeuBanenTa ¢ (1/2 HySO4)=1 Momb/aM’, THMETKOH 5 CM° pacTBOpa HOMHUCTOrO
kanusa MmaccoBoit momu 10 %, mepeMelIMBarOT, 3aKPHIBAIOT KOOy MPOOKOH H
moMemaoT Ha 10 MHH B TeMHOe MecTo. [0 MCTeueHHH YKa3aHHOTO BPEMCHH
kon0y  HW3BJIICKAIOT, OOMBIBAIOT  BHYTPEHHIOK  MOBEPXHOCTH  TPOOKH
JUCTWUTUPOBAHHOM BOIOM W  COACPKHUMOE KOJOBI THTPYIOT PAaCTBOPOM
CEPHOBATHCTOKKCIOrO HATPUSA KOHLUEHTpauumu HKkBuUBaieHTa ¢ (NapS;03x
5H,0)=0,005 MOHL/)IM3 0 Tepexoja TEMHO-)KENTOH OKpackH B COJIOMEHHO-
KEITYr0. 3aTeM B THTPYEMEIH pacTBOP rpadyHpOBAHHOW MHIETKOH /00aBisIoT 2
cM® HHIMKATOPHOrO PAcTBOpa Kpaxmalaa Maccooii gomu 1 % H NpoaoiDKaoT
TUTPOBAHUE 10 UCUEC3HOBEHUS CHHEN OKPACKH pacTBOpa.

OOHOBPEMEHHO MPOBOAAT ABA NAPALIETbHBIX ONPEACICHU.

4242 Ina yyera BAUSAHHUA MaTpulbl OpoObl W YHUCTOTHI MPUMEHAEMBIX
PEaKTHBOB BHITOHSAIOT KOHTPOIBHBIH OMBIT, [t oToro k 10,000 r maiesoi comnm,
He 00paboTaHHoO# HJ00aBKaMK HOMaTa KaUs, WM K XAMUYECKH YACTOMY XJIOPHITY
HaTpus NpuOaBIsIIOT PEAKTUBBL U MPOBOAAT onpenenenue no 4.2.4.1.

4.2.4.3 YcmoBus BEIIOMHEHU onpeneneHuil - no 4.1.4.3,

4.2.5 O6paboTka pe3ybTaToB

4.2.5.1 MaccoByro aoimo #ona X; %, BRIUHCISIOT 110 opmyoie:

Xa = (V-V1) 0,0001058 K, 100/m )

rae V- o0beM pacTBOpa CEPHOBATHCTOKHCIOTO HATPHA KOHICHTPAIMH
skeuBanmenta ¢ (N2,S,05x5H,0)=0,005 MOs/IM’, HM3PACXOJOBAHHBIA  Ha
TUTpOBaHue padodeil mpoOkL, CM ;

V; - oObemM pacTBOpa CEPHOBATUCTOKHUCIIOrO HATPUs KOHLIEHTPALHU
skBuBajicHTa ¢ (NaS,03x5H,0)=0,005 MOJ'lb/ﬂ,MS, HM3PACXOMOBAHHBIH  Ha
THTPOBAHKE KOHTPOIBHOM IIPOGHL, CM’;

0,0001058 - xommuecTBO ioma, oOpaszoBaBIIErocss W3 HWomaTa Kajus,
COOTBETCTBYIOIIEE | CM’ PACTBOPA CEPHOBATHCTOKMCIIONO HATPHS KOHIIEHTPALHH
skBuBaieHTa ¢ (NayS,05x5H,0)=0,005 MOJ‘IL/,Z[M3, r;

100 - koapunment nepecuera, %;
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™ - Macca HaBECKH MCIBITYeMOro oopasna, pasHas 10,000 r;

K, - xo3adduumeHT nompaBKH pacTBOpa CEPHOBATHCTOKHCIIONO HATPHUSA
KOHIEHTpauu 3kBuBaieHTa ¢ (Na,S,05-5H,0)=0,005 MOJB/mM>.

3a pe3ynbTaT ONpeaeTeH s MPUHUMAIOT CpeHee apu(hMETHUECKOE 3HAUCHUE
JIBYX TIAPAJLIETIbHBIX NU3MEPESHHIA.

4.2.52 PacxokaeHde ~ MexJy ~— pe3yibTaTaMH  JBYX  IapauIEIbHBIX
OTIPE/ICNICHHIA, TOTYYSHHBIMH MTPH aHAIKM3E OAHOM U TOH ke IPOObI HoMMPOBaHHOM
MAIICBON TIOBAPCHHON COJNH, OAHWAM JIADOPAHTOM C HMCHOJB30BAHHEM OJHOTO H
TOro k¢ OOOpYIOBaHWA, HE JOJDKHO MPEBBHIIIATE HOPMAMUEA ONEPaTUBHOTO
KoHTpOIs cxomumoctd d = 5,4x107 % (P=0,95).

PacxoxieHre MEXTy Pe3yJibTaraMd JBYX ONPEACICHHMH, MOMYYEHHBIMH IS
OJIHOM W TO¥ ke MPoOBl HOAWPOBAHHOM NMHUINEBOH MOBAPEHHOMN COJMH B PA3IMYHBIX
1a00paropuax, HE [O/DKHO NPEBBHIATh HOPMATHBA ONEPATHBHOTO KOHTPOJIA
Bocrponssogamocti D = 8-107 %(P=0,95).

[Ipenensr aOCOMOTHON MOTPENTHOCTH HE JOJDKHBI MPEBHIIATh 3HAYCHUH A =
+6-10"" %, ut0 cooTBeTCTBYET A= +6 MK/ IIpH BeposTHOCTH A = 0,95

4.2.5.3 BbluHuCACHHUS NPOBOJAAT O MATOrO AECATHYHOTO 3HAKA U OKPYIIAIOT
JIO YETBEPTOTO JCCATHIHOTO 3HAKA.

Jlist miepecdeTa TMOMydCHHOTO 3HAUCHHS W3 TMPOLCHTOB B MKT/T pe3yJbTar
n3Mmepenus ymuoxaroT Ha 10000.

B chayuae HeoOXOmMMOCTH TmepecdyeTa Ha CYXO€ BEHIECTBO HCIOIB3YIOT
k03 duimeHt K, Ha KOTOPBIM YMHOXKAIOT MacCOBYIO JOJTIO HOJa,

K, = 100/100-Xi0 )

rae X0 — MaccoBast 101 Biaru, onpenensemas mo FOCT 13685.
KonTtponme mnorpemHocTd onpeAesneHHs MaccoBOR Jonu Homa B CONH,
o0paboTaHHOH H0AHOBATOKMCITBIM KaJMEM 10 IPHIIOKEHHIO b.

4.3 OnpeneseHue MaccoBOil A0 THOCYJIb(daTa HaTpusi B COJH,
o0paboTaHHOI HOIUCTHIM KaJIHEM

4.3.1 CymHocTh MeTo/a

Merox ocHOBaH Ha OKHMC/IEHUHM THOCYJb(dara HATPHs HOAOM B TIPUCYTCTBHHU
HHAWKATOpa Kpaxmaia.

4.3.2 CpenctBa M3MEpeHWiA, BCIIOMOTATEIBHBIC YCTPOWMCTBA, MaTepHalsl U
PEaKTHUBHI

Becer maGopatopHpie 00miero HasHaueHHs 2-r0 Kjacca TOYHOCTH C
HanbonpomuM npenenom 3senmanusg 200 r mo TOCT 24104.

Becer nmaboparopupie o0miero HasHaueHWs 4-T0 KJlacca TOYHOCTH C
HanbopImM npeaenom B3semmBannsi 1000 r mo FOCT 24104,

T'upu 2-ro kmacca Tounoctr [-2-210 o TOCT 7328.

Bropetku 1-3-2-10-0,05 u 1-3-2-25-0,1 mo TOCT 29251.
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[Munerxa 1-2-1(5; 10, 25) mo I'OCT 29169.

[Mumertka 1-1(2)-2-1(2, 5,10) mo I'OCT 29227.

Komn6a 1(2)-100(200, 500)-2 mo TOCT 1770.

Kon6a Ku-1-250 TXC mo T'OCT 25336.

Honno TOCT 4159.

Kamuii iogucterii mo 'OCT 4232, u.n.a.

Harpuit xnopuctsrit mo ['OCT 4233, x.4.

Harpus trocynbdar 5-somusrii mo [OCT 27068, u.a.a.

Kucnora cepras mo I'OCT 4204, x.4.

Kpaxwman pacteopumsrit mo I'OCT 10163, 1.

Boma muctummposannast no I'OCT 6709.

Jlonyckaemcst npumenenue cpedcme uMepeHuli ¢ MemponoZUHeCKUMU
Xapaxmepucmukami He HUiCe YKa3aHHbIX 8 HACMOosuemM Cmanoapme.

4.3.3 TloaroToBka K ONPeNeIICHUIO

4.3.3.1 Ilpurorornenne pacTropa ioaa konerTparmu ¢ (1/2 1,)-01 MOJIB/ M
¥ yCTaHOBKY K0a(duumenra momnpasku nposomsar no ['OCT 25794.2.

4.3.3.2 PactBop #oma xommentpamum ¢ (1/2 1,)=0,005 momb/mM’ roToBAT
pasbarnennem B 20 pa3 pacteopa #oma koHueHTpamm ¢ (1/2 1,)=0,1 MOJTB/IM’,
10(25) cM® KOTOPOro HOMEIIAIOT B MEPHYIO KOOy BMecTHMOCTBIO 200 (500) cm’,
JOBOIAT IO METKH IWCTHJUTHPOBAHHOW BOIOM M TINATENFHO MEPEMEHIMBAIOT.
PactBop XpanAT B CKIITHKE U3 TEMHOTO CTEKIa He Goree 1 cyTok.

4.3.3.3 PacTBOp CepHO# KUCIOTHl KOHLEHTpauuu 1 MOJIB/IM’ TOTOBAT IO
T'OCT 4517,

4.3.3.4 TIpuroToBJeHNE HHAWKATOPHOTO pacTBOpa KpaxMmajia ¢ MacCOBOMH
noneit 1 % (cm. 4.1.3.2).

4.3.4 TIpoBeneHue OMpeaeieHUs

4.3.4.1 10,000 r #ioqupoBaHHOW MUILEBOH MOBAPEHHOH COJIM PAcTBOPSIOT B
100 cM® aucTHILIHPOBAHHOI BOIBI, 10GABIAIOT 1 CM’ pacTBOpa CepHON KHCIOTH 1
1 cM pacTBOpa Kpaxmalia U TUTPYIOT U3 OIOPETKH PacTBOPOM HoJa KOHIIEHTpaLNK
¢ (1/2 1,)=0,005 MoB/aM’ O TIOABICHHSA HEHCUE3AIOIIEH CHHEH OKPACKH.

OHOBPEMEHHO BHIMOTHAIOT JIBA MAPAJUICIFHBIX OIPEACICHHS.

4342 Jlna yuera BIUSHHA MaTPUIBI TPOOBI W YHCTOTHI TMPHUMEHAEMBIX
PEaKTUBOB BBHINONHSIOT KOHTPOJIbHBH ombiT: K 10,000 T XHMHYECKH UYHCTOMY
XJIOPHIY HATpHUs MPHOABJISIOT PEAKTUBBI H IPOBOIAT onpeneneHus no 4.3.4.1.

4.3.4.3 Ycnosus BRIIONHEHUSA onpeeiennii - mo 4.1.4.3.

4.3.5 BeluncneHnue pe3yabTaToB U3MEpPEHuit

4.3.5.1 MaccoByto momo THOcyib(dara Harpus X3, %, PacCUHTBHIBAIOT IO
dbopmyne

X3=0,001240 K, (V-V) 100/m (6)

rae 0,001240 - macca cepHOBATUCTOKHUCIIOrO HATPHs, COOTBETCTBYIOWAs 1 cM
pacTBOpa io1a KOHIEHTpaIMH YkBrBanenTa Touno ¢ (1/2 1,)=0,005 MOJ'[L/}:[M3, T,

11
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- 06peM pacTBOpa 013, M3PacX0oA0BAHHEIN Ha THTPOBAHUE MPOOHI, oM,

J; -ob6peM pacTBOpa 1oJa, U3pacX0JOBAaHHBII Ha TUTPOBAHHE KOHTPOJIIBHOTO
OTIBITA, CM;

K, - nmompaBouHHH KodpdummenT pacTtBopa Hoja KOHLEHTpaLUH
sKBUBaeHTa KoHUEHTpauwu ¢ (1/21,)=0,005 momb/am;

™ - Macca HaBeCKH ioaupoBanuoit conu, m = 10,000 T;

100 - xospurment nepecyera, %.

3a pe3yabTaT ONpEACICHUS TPHHEMAIOT CpeaHee apupMeTHIeCKOe
PE3YNBTATOB ABYX MAPAUIENbHBIX H3MEPEHU.

4.3.5.2 PacxokneHHe ~ MEXIy  pe3yabTaTaMH  ABYX  NapajuIEIbHBIX
OTIpEICIICHIH, TTOJTYUCHHBIMA TTPH aHAJT3E OJHOM U TOH e MpoObl HoAUPOBaHHOH
MUIIEBOM IOBAapEHHON COJH, OAHHM JIA0OPAHTOM C MCIOJIB30BAHHEM OJHOTO H
TOro0 ¢ O0OpYJOBaHWA, HE MOJDKHO MPEBBIIIATh HOPMAMUEd ONEPATHBHOrO
KOHTpOJIsT cxomumocTr d = 2,0 x 1 03 % (P=0,95).

Pacxoxenre Mexay pe3ysibTaTaMy JIByX ONpPEASTIECHH, MOTydCHHBIMA IS
OJIHOM W TOM e MPOoOBI HOJMPOBAHHOW MHUIIIEBOW MOBAPEHHOM COJIM, B PA3JIMUHBIX
naboparopusx, HE JOJDKHO NPEBHINATH HOPMATHBA ONCPATHBHOTO KOHTPOJIS
Bocnpomssogamoct D = 4 x 107 % (P=0,95).

IIpenemnst abcomOTHOM TTOTPENTHOCTH HE JIOJDKHEI TIPEBHINATh 3HAYCHUH A =
+3 107 %, uto coorBercTBYeT A=+3 MKI/I p1 BepostHOCTH P = 0,95,

4.3.5.3 BeludclieHlsl MPOBOMAT OO 4YETBEPTOrO JCCATHUHOTO 3HAaKa U
OKPYIVISIIOT JO TPETHETO ASCATHUHOIO 3HAKA.

B cnywae HeoOxommMmocTH IepecdeTa Ha CyXO€ BEMIECTBO HCIOIB3YIOT
ko3 dunment K, Ha KOTOPBIH YMHOXKAIOT MAaCCOBYIO OO Homa

K. = 100/100-X120

rae Xmo - MaccoBas 1o Biaru, onpegensemas mo 'OCT 13685,
KoHTpoIb morpentHocTy onpeaeeHns: MaccoBO# 0l THOCYIb(hara HaTpust
B conu, 00paboTaHHO HOAUCTEIM KaJIMeM, MIPUBE/CH B IIPHIIOKEHHH B.

5 TpeGoBanus Ge3omacHOCTU

5.1Tlpsn BHINOJHEHHH ONPEAEIEHHH JOJDKHEL  BBINONHATLCA — OOLIME
TpeboBaHuA 06€30MaCHOCTH TIPH PaboTe B aHATUTHYIECKOM J1IaOOPATOPHH.

5.2 Conepkanne BPEIOHBIX BEIECTB B BO3/AyXe pabodyei 30HBI HE AOKHO
OpPEBBHINIATh  YCTAHOBJICHHBIX MOPEACIBHO  JOMYCTHMBIX  KOHICHTPAIli B
cootserctBun ¢ ['OCT 12.1.005.

12
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IIpuio:xkeHue A
(obs3arenbHOE)

KoHTposb morpemHocTu onpeaeieHHss MaCCOBOIi 10JIM iH0aa B COJIH,
00pabdoTaHHOM HOOUCTHIM KAJTHEM

A.1 lnana3oH omnpeaeneHni 1 HOPMBI ONEPATUBHOIO KOHTPONSA CXOAUMOCTH
(d), BocnpousBommmoctH (D) m morpemHocTH (K) pe3ynbTaroB HM3MEpPEHHA
MaccoBO# moNM #oma B cOJM IOBapeHHOI nmmieBod mpu BepostHOCTH P=0,95
TIpUBE/IeHBI B Tabmue A.1.
Tabmuma A.1

JluanazoH onpeaeneHnii MacCoBOM Hopwma konTpons, %
JOJH Hoaa
% MK2/2 dm=2) D (m=2) K
20 x 1060 x 10™ 20-60 54x107 10x 107 7x 107

A.2 Ilpoumeaypy KOHTPOJS CXOOZHMOCTH HCHOJB3YIOT MPH KaMKIOM
H3MEPEHHH,

OmnepaTHBHEIH KOHTPONb CXOAMMOCTH PE3YJIBTATOB OMPEIAEICHHN HPOBOIAT
IMyTeM CPaBHEHHUS PACXOKACHUS MEKAY NMapaJUIENbHBIMH ONPEICTICHUSIMH TIPH (71
= 2) aHanmu3e npoOBl ¢ HOPMO# ONEPATHBHOTO KOHTPOJIS CXOTUMOCTH d:

Xmax - Xmin S d

A.3 OnepaTuBHBI KOHTPOJIb BOCIPOU3BOAMMOCTH

OmnepaTuBHBIH KOHTPONB BOCTIPOM3BOAMMOCTH PE3YIBTATOB H3MEPEHHit
MacCOBOM IO MOJa NPOBOJAT HE PEXE OJAHOIO pa3a B MECHIL.

Ob6pazuamu mis KOHTPONA SBILSFOTCS paboure TpoOBI CONH MMOBAPEHHOM
MIUIIEBO#, 006paboTaHHOM HOMMIOM KaJTHsl.

IlepeuuHsblil X; ¥ MOBTOpHBIM X, pe3ylbTaThl OmpeAcNeHuil (m = 2) He
JIOJDKHBL OTJIMYAThCA HAa 3HAYEHUE, peBbliaromee D

[X1—-X3] <D

IIpu DOpeBBHIIIEHWHW HOPMBI  KOHTPOJS  BOCTIPOW3BOAUMOCTH  aHAIH3
noBTOPSIOT. IIpM MOBTOPHOM TIPEBBINICHHUM YKA3aHHOW HOPMEL BbIACHSIOT
IPWYMHBI, NPUBOAAIINE K TIOABJICHWIO HEYIOBNECTBOPUTEIBHBIX PE3YJILTATOB, U
YCTPAHSIOT UX.
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A.4 OnepaTHBHEIH KOHTPOJIb MOTPELIHOCTH

OmnepaTuBHBIH KOHTPOJIb HOIPEUIHOCTH M3MEPEHUI MPOBOAT MO ATTECTOBAH-
Ho#t cmecu (AC), umuTHpyOLIel pacTBOp MHUIIEBOH conu, oGpaboTaHHOM
HWOAMIOM KaJThs, MPUTOTOBICHHOM 10 A.4.2.

A 4.1 TTpuroToBNICHNE CTAHJAPTHOTO PACTBOpA HOMMIA KA KOHIICHTPAIIMH
iiona ¢ (1/21,)=(1,000+0,002) mr/cm’

Hapecky Homuma kxamusa maccodt 0,657r B3BEIIMBAIOT HA aHAIUTHUYECKHX
BECaX M C TIOMOIITBIO BOPOHKH IIEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO S00cM” .
O0BeM pacTBopa IOBOAAT AUCTHUIUIMPOBAHHON BOAOH 1O METKH M MEPEMEIIHBALOT.
PacTBOp IPUMEHSIOT CBEXKETTPUTOTOBIICHHBIM.

A 4.2 TIpuroToByieHHE aTTECTOBAHHON CMECH, IMUTHPYIOIIEH PacTBOP TIOBa-
peHHOU comu ¢ maccoBoi mosed #oma (40,0 +0,4) 107%, uro cooTBeTCTBYET
(40,0+0,4) MKr/T.

Hagecky Hatpus xnopucroro maccoit 50,00 r B3BemnBaroT Ha 1a00paTOPHBIX
Becax 4-ro Kiacca, TMEPEHOCST B MEPHYIO KOIOy BMECTHMOCTBIO 500 cMm’.
IIpwmBator mumuaapom  200-250 cM®  JMCTWUIMPOBAHHOM BOIBI, CMECh
MEPEMELIMBAIOT 10 IIOJIHOTO PACTBOPEHHS KPHCTAUIOB coiu. K monyueHHOMY
PacTBOPY MPHIMBAIOT ITHTETKOM 2 CM® CTAHZAPTHOTO PacTBOpa HOAMIA Kaws,
mpuroToBNIeHHOTO 10 A4.1, 3aTeM moBOIAT 00BEM pacTBOpa AUCTHUTHPOBAHHOM
BOAOM 1O METKH W TINATENPHO MEepeMEIMBAIOT. ATTECTOBAaHHYIO CMeCh
HCIIOB3YIOT B I€HB NPUTOTOBIICHUS.

Wsmepenne maccoBod J0aM Hoja B aTTECTOBAHHOM CMECH MPOBOJIAT
cnemyomuM  oGpasom: 100 cM’  aTTECTOBAHHOM CMECH MEPHOM MHICTKOM
TIEPCHOCAT B KOHHYECKYIO KO0y BMECTHMOCTHIO 250 oM, MTPOBOJAT W3MEPEHUS
mo 4.1.4 HacTosIero cTanapTa U pacCUMTHIBAIOT 10 4.1.5.

Meroa onepaTMBHOTO KOHTPOJIA MOTPEIIHOCTH COCTOMT B CPaBHEHHUHU
pe3yibTaTa KOHTPOJNBHOW Tpomenaypsl K, ¢ HOPMOHW ONEpPaTHBHOTO KOHTPOJA
morpentHocTH K = A,

K=/X-¢/
K.<K

rae X - pe3yJbTaT ONpeieSieHHWs MaccOBOM /oM HojJa B aTTECTOBAHHOM
cmecu o 4.1.5;

C - MaccoBas M0/ MoJa B aTTECTOBAHHON CMECH.

Ecnmm pesymbraThl KOHTPOJSA TOTPEIIHOCTH HEYIOBIETBOPUTENBHBIE, TO
MpONeaypy KOHTPONS TOBTOPAIOT. [IpM MOBTOPHOM MPEBHIIEHHH HOPMBI
KOHTPOJIA BRIACHAIOT U YCTPAHAIOT NPHUYIHHBI €€ TIPCBBIILICHUS.
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IIpunoxenue b
(oGs3arenpHOE)

KoHTpoJ1b morpeniHocTy onpeaesieHius MaccoBoii 10/ ii01a B COJIH,
00padoTaHHOI HOTHOBATOKHUCJIBIM KaJIHEM

B.1 Jlnanason onpeneneHuil 1 HOPMBI ONIEPATHBHOTO KOHTPOJIS CXOAUMOCTH
(d), BocmpomsBoguMocTH (D) w morpemHocTH (K) pe3yasTaToB HM3MEPEHHA
MaccoBOi f0iM Hoja B CONMM MOBapeHHON NWINEeBOM mpu BepostHoctd P=0,95
npuBeneHsl B Tabmmue b.1.

Tabmuna b.1
Jlnana3oH onpeneneHuit MaccoBoit Hopwma xonTpois, %
o fiona
% MK2/2 dm=2) D (m=2) K
20x 10*- 60 x 107 20-60 54x10" 8x10™ 6x 10"

B.2 TIlpouemypy KOHTPONS CXOJWUMOCTH WCHOJB3YIOT TpPH  KaXIOM
H3MEpPEHUN.

OmepaTBHBIH KOHTPOJIb CXOAMMOCTH PE3YJIbTATOB OMNPEIESCHHI TTPOBOIST
IIyTEM CPaBHEHHA PACXOXKICHUS MEXKAY NMapajlieNsHBIMHA ONpPEACICHUIMA (11 = 2)
pu aHau3e IPOOH ¢ HOPMOH OTIEPATUBHOTO KOHTPOJIS CXOAUMOCTH d-

Xmax - sz’n < d

b.3 OnepaTuBHbIii KOHTPOJIb BOCIPOU3BOIUMOCTH

OnepaTHBHEIA KOHTPOJIb BOCIIPOM3BOAWMOCTH PE3YJBTATOB H3MEPCHUIA
MaccoBO# Honu Homa MPOBOAAT HE PEKE OTHOTO Pas3a B MECSILL.

Ob6pasnamMu Ui KOHTPOJIA ABJIAIOTCA paboude mpoObl COJIM [OBAPEHHOM
IUIIEBOM, 00paboTaHHOM H0IaTOM KajIHs.

Ileppuunblif X; ¥ NOBTOPHBIM X, PE3yNBTATHI OMpeACiCHUNA (M = 2) HE
JIOJDKHBI OTNIMIAThCA Ha 3HAYCHHUE, MPEBHIIatomiee 1D

[X;i—X3] <D
Ilpy mpeBBIIEHMM HOPMBI  KOHTPOJIA  BOCHPOW3BOAMMOCTH — AQHAJIH3
noBTOpstOT. [IpH HOBTOPHOM NPEBHINIEHHH YKA3aHHOW HOPMBI BBIACHAIOT

IPHUYUHEI, TPUBOAAIIAE K MOSABICHHIO HEYJOBJICTBOPUTEIBHBIX PE3YJLTATOB, U
YCTPAHSIOT HX.
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b.4 OnepaTuBHBIi KOHTPOJIb MOTPEMHOCTH

OnepaTtuBHBIE ~ KOHTPONB  MOTPEHNIHOCTH  W3MEPEHHWH  MPOBOIT 1O
arrecroBaHHOoW cmecd  (AC), uUMHTHpPYIOINEH pACcTBOP IHINEBOM  CONH,
006paboTaHHOM HOAATOM KaJlkA, IPUTOTOBIIEHHOM o 5.4.2.

b.4.1 IlpuroToBneHne CTaHAAPTHOTO PACTBOpA HOJaTa KalWs € MAacCOBOM
KoHUeHTpauueii fona ¢ (1/21) = (1,000+0,002) mr/cm’®

Hasecky ionmara kamus maccoii 0,844 r B3BEHIMBAIOT HA AHAJIMTHYCCKHUX
BECax M ¢ MOMOIIBIO BOPOHKH MEPEHOCAT B MEPHYIO KOIOY BMECTHMOCTBIO 500cM’.
O06beM pacTBOpa AOBOAAT JUCTHIUTMPOBAHHOM BOJIOH /10 METKH M IEPEMENIMBAIOT.
PacTBOp XpaHAT B IOCYAC U3 TEMHOTO CTeKa 1 rox.

B.4.2 TlpuroToBiEeHHE AaTTECTOBAHHOW CMECH, HMHTHPYIOIIEH pacTBOp
NUUIEBOH coiu ¢ MaccoBoli monei Homa (40,0 + 0,4) x 104%, YTO COOTBETCTBYET
(40,0+0,4) MKr/T.

Hagecky xnopuaa Hatpus maccoit 50,00 r B3BemmMBaIOT Ha JaOOPaTOPHBIX
Becax 4-ro Kimacca, MEPEHOCAT B MEPHYIO Konby BMeCTHMOCThIO 500 oM’
npwiMBaloT wammHApoM  200-250 M’ gucTHLTHpOBaHHOM BOmbl.  CMech
MEPEMELIMBAIOT 10 IOJHOTO PACTBOPCHHS KPHUCTAUIOB coni. K moiyueHHOMY
pacTBOpY TPHIMBAIOT THMETKOW 2 CM CTAHAAPTHOTO pacTBOpa Homara Kajws,
3aTeM JO0BOAAT OO0BEM pacTBOPa [IUCTHIJIMPOBAHHOW BOJOM OO METKH H
TIIATENIbHO NEPEMEINUBAIOT. PaCTBOp XpaHAT B repMETHYHON MOCYIE B TCUCHHE
OTHOTO MecsALA.

W3meperue maccoBodd nonud #Hoga B aTTECTOBAHHOW CMECH MPOBOIST
crepyrommM  obpazom: 100 cm arrecToBaHHO# CMECH MEPHOM MHIECTKOM
IIEPEHOCAT B KOHHUYECKYIO KOJNGY BMECTHMOCTBIO 250 CM° M POBOIAT M3MEPEHHs
10 4.2.4 HaCTOAIIETO CTAHIAPTA M PACCUMTHIBAIOT 10 4.2.5.

Meron omepaTMBHOrO KOHTPOJIS HOTPEIIHOCTH COCTOMT B CpPaBHEHHH
pe3yibTara KOHTPONBHOW mpomnenypsl K, ¢ HOPMOH ONEpPaTHBHOTO KOHTPOJIS
norpeurHocT K = A.

K, =X-cl
K. <K

rae X - pe3yNbTaT OnpenesieH!s: MacCOBOM JOJTH WO/Ia aTTSCTOBAHHOM CMeCH
mo4.2.5;

¢ - MaccoBad 014 HoAa B aTTECTOBAHHOI CMECH.

Ecnu pesympTarhl KOHTPOJNS MOTPEITHOCTH HEYAOBJIICTBOPUTENBHBIE, TO
MpONEAYyPy KOHTPOJIsi MOBTOPAKOT. [IpH TIOBTOPHOM TPEBBILICHHH HOPMBI
KOHTPOJIA BHIACHAIOT U YCTPAHSIOT IIPUYHHEI €€ MPEBBIILEHUS.
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IMpunoxxenue B
(obs3arenbHOE)

KoHTpPOJIb IOrPenIHOCTH OIIPeIeSIeHIs MaCCOBOil 7011 THOCYIL(aTa HATPHSA
B COJIH, 00paboTaHHOI1 10 JUCTBHIM KajlneM

B.1 [Inama3oH OMpeAECHUS ¥ HOPMBI OMEPATHBHOTO KOHTPOIIS CXOIUMOCTH
(d), Bocmpomszsommmoctu (D) m morpemHoctH (K) pe3ynbTaTtoB HM3MEpPEHHH
MacCOBOM m0fM THOCyidb(ara HATPUS B COMM IIOBAPEHHOM NPH BEPOSTHOCTH
P=0,95 npusenens! B Tabnuie B.1.

Tabmuma B.1

Hopwma xonTpons, %

Jlnama3oH onpeaeneHuii MaccoBOn
oIl THOCY Tb(aTa HaTpus, %

A Y P dn-2 D, m—2 K

15x107-40x 10™ 2,0x 107 4x10° 3x 107

B.2 Ilpoueaypa KOHTPOJISI CXOAUMOCTH HCHOJIB3YETCS MPH KaMKAOM
H3MePEeHHH.

OmnepaTtuBHbIH KOHTPOJIb CXOTMMOCTH PE3YJbTATOB OMPEAETECHHS MPOBOIIT
CPaBHEHHEM PACXOKACHHSA MEKTY MapauIeIbHBIMU ONpeJeTCHHAMU (1 = 2) TpH
aHanm3e MPo6kI ¢ HOPMOIT OTIEPAaTHBHOTO KOHTPOJIA CXOAUMOCTH d:

Xmax - Xmin S d

B.3 OnepaTuBHbIii KOHTPOJIb BOCIIPON3BOIAMOCTH

OnepaTHBHEIH KOHTPOJNb BOCIPOU3BOAMMOCTH PE3Yy/bTAaTOB H3MEPEHHit
MacCOBO# M0JTH THOCYNb(aTa HATPHS MPOBOLAT HE PEIKE OMHOTO Pas3a B MECSIL.

OO0pasnamu A1 KOHTPOJIS SABJSOTCA padoure mpoObl HOOUPOBAHHOM COJIH,
00paboTaHHOM THOCY Th(haTOM HATpHS.

IlepBuunbli X; W NOBTOPHBIA X, pe3yJabTaThl oOMpeAeieHuit (m=2) He
JIOJDKHBI OTIMYAThCA Ha 3HAYCHHUE, TPEBHImaroee D

[X;1 - X5] <D
Ilpy npeBbIlIEHMH HOPMBI  KOHTPOJSA  BOCIPOM3BOAMMOCTH — aHAIM3
NoBTOPAIOT. [Ipy TOBTOPHOM TIPEBBINICHHHM YKa3aHHOW HOPMBI BBISCHSIOT

IIPUYMHBI, TIPUBOJAINNE K MOABICHUIO HEYIOBJIECTBOPHUTEIBHEIX PE3YNBTAaTOB H
YCTPaHSIOT UX.
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B.4 OnepaTHBHBIH KOHTPOJIb MOTPEIHOCTH

OnepaTtuBHbli  KOHTPONb  MOTPELIHOCTH  W3MEPEHHWH  MPOBOIAT  TO
artectoBaHHO#i cmecn (AC), wmmuTHpYOIIEH pacTBOp MWOAMPOBAHHON COMH,
00paboTaHHO# THOCYIIE(HATOM HATPHS, IPHTOTOBIEHHOM Mo B.4.2.

B.4.1 IIpuroroBieHne CTaHAAPTHOTO PacTBOpa THOCYNb(aTa HaTPUsl KOHLEH-
tpauun ¢ (Na,S,0;-5H,0)=(2,500+0,002) mr/cm’®

HaBecky THocynsdara marpus wMaccoit 0,125 r B3BemmBalOT Ha
AQHAJTHTHYECKHX BECaX W C MOMOLIPI0 BOPOHKH MEPEHOCAT B MEPHYIO KOJIOY
BMecTHMOCTHIO 500 CM3, PacTBOpAIOT B AMCTHIUIMPOBAHHON BOJE, NOBOJAT M0
METKH U NEPEMENIUBAIOT. PacTBOp MCMONB3YIOT CBEIKETIPUTOTOBICHHEIM.

B.4.2 IlpurotoBieHWe arreCTOBAHHOW CMECH, HMHTHPYIOIICH pacTBOP
TMIIEBOM COJM ¢ MacCOBO# Noiei THocymb(ara (25,0+0,4) x 107 %.

Hagecky Harpus xnopucroro maccoid 50,00 T B3BeminBaOT Ha TaOOPAaTOPHBIX
Becax 4-ro Kiacca, NEPEHOCAT B MepHyI0 Kkonby BMecTHMocThio 500 e’
[puwmsaior mwmHApoM 200-250 oM  guCTHIMPOBAaHHOH BOABL CMech
HEePEeMEMIUBAIOT [0 IIOJHOTO PACTBOPEHHA KPHCTALIOB coiu. K momydueHHOMY
pacTBOpPY NPWIMBAIOT NMHUIETKOW 5 CM CTaHZApTHOTO pacTBOpa THOCYJbGdaTa
HATPHA W TIMTIETKOH 2 CM° pacTBOpa Hommma kamus mo A4.1 mpmioxenus A,
IOBOMAT OOBEM pPACTBOpA AWCTHILIMPOBAHHOM BOJOM 0 METKH M TINATEIHHO
TIEPEMENINBAIOT. ATTECTOBAHHYIO CMECh MPAMEHSIOT CBE)KEIPATOTOBICHHOIA.

W3mepenne MaccoBoif Aomu THOCyibdaTa HATPUSA B aTTCCTOBAHHOHW CMECH
mposoasT cneayomuM obpasoM: 100 cM®  aTrecToBaHHOW cMecH MEpHOH
THNETKON TMEPEHOCAT B KOHHUYECKYIO KOOy BMECTHMOCTBIO 250 cM® 1 MPOBOIAT
u3MepeHus 1o 4.3.4 HaCTOSAIIEro CTaHAaPTa M PACCUMTHIBAKOT 110 4.3.5.

Meros OnepaTMBHOTO KOHTPOJIA TOTPENIHOCTH COCTOHT B CPaBHEHHH
pe3yibTaTa KOHTPONBHOH mpouedypbl K, ¢ HOPMOH OIEpaTHBHOTO KOHTPOISA
norpemHoctd K = A.

K, = \X-c\
K. <K

rae X - pe3ysbTaTr ONpPEAE/ICHUST MAcCOBOH JIONW THOCYNb(ara HaTpHs
aTTeCTOBaHHOW cMecH 1Mo 4.3.5;

¢ - MaccoBas J0JIs THOCYJTb(paTa HATPHS B aTTECTOBAHHOH CMECH.

Ecmm pe3ynpTaTsl KOHTPOJS MOTPEIIHOCTH HEYAOBJICTBOPHUTENBHBIE, TO
TMPOLEAypy KOHTPOJS MOBTOPSAIOT. I[IpH HOBTOPHOM NPEBBIICHAM HOPMBI
KOHTPOJIA BBISICHSIOT M YCTPAHSIOT MPHUUMHEI ¢ TTPEBHIMICHNS.

YK 664.41.001:006.354 MKC 67.220.20

KiroueBbie cji0oBa: cONp TOBapeHHAs MHINEBAas, HONMPOBAHHASA, CYIIHOCTD
METOZIOB, METOJ OTpPEICNeHNs Homa B Conu, 0OpaboTaHHOH HOAMCTHIM KaHeM,
HOIHOBATOKUCITHIM KameM, THOCYITbhaToM HaTpHs, CXOJTAMOCTb,
BOCIIPOM3BOAUMOCTD, MOTPEIIHOCTH, KOHTPOJIb IIOTPEIIHOCTH OTMPEACTICHHMA
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