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TOCYXAPCTBEHHBIHA CTAHAAPT COK3A CCP

CILUIABBI MEJHO-UMHKOBBIE FOCT

Merom1 onpeeneHus ooBa 1652.5—77

Copper-zinc alloys.
Methods for the determination of tin

OKCTY 1709

dara seegenus 1978—07—01

Hacrosiumit cTaHmapt ycraHasiupaeT GoTOMETpHUECKIE METOIBI OXl-
peneneHus 010Ba (nmpu MaccoBoii gone osnosa ot 0,001 10 0,7 % u ot 0,005
no 0,5 %), nonsporpadudecKuii METON onpeaeaeHus ojiosa (1pU Macco-
Boit gome omosBa ot 0,001 po 0,5 %), atoMHO-abCOPOUUOHHBI METON
omnpeneieHus oioBa (npy MaccoBoit none ojosa ot 0,005 mo 3 %) u
TUTPUMETPUIECKMII METOX omnpeleNeHdsT ojioBa (Mp¥ MAaccoBOH oJe
oiosa ot 0,05 no 5 %) B MegHo-uMHKOBRIX cipasax mo T'OCT 15527,
T'OCT 17711 u TOCT 1020.

CranmapT nosHocTbio cootBercrByeT UCO 4751.

(U3smenennas penaxums, U3m. Ne 2, 3).

1. OBIIVE TPEBOBAHUA

1.1. O6wmue tpeGoBaHus K MeTomaM aHauuza — no IOCT 25086 ¢
nonojyiHenueM 1o . 1.1 TOCT 1652.1.
(A3menennaa penaxums, Usm. Ne 2).

2. POTOMETPUYECKHAN METOJ, ONIPENEJIEHUASA
OJIOBA C KBEPHETHHOM

21. CYmHocTbh METOHOA

METO):[ OCHOBaH Ha 06])83053!‘]“[4 OKPAallI€EHHOTO KOMIUIEKCHOIO CO-
eIUHEHHS OJIOBA C KBEPLETHMHOM, IKCTPArHPYEMOro H-OYTHUIOBBIM CITHD-
TOM M3 COJITHOKMCIIOrO pacTBopa. Melnaioliee BIMSHIE MEIU U XKeJesa
YCTPAHSAIOT NPUOABIEHUEM THOMOYEBUHEI.

H3nanne odpmnnaasnoe IlepeneyaTka Bocnpemena


http://www.kruzhevo-len.ru/kruzhevnoj-vorotnik.html

C. 2 TOCT 1652.5--77

22. Antnmapartypa, peakKTUBH M PacTBODPH

DoTO2MEKTPOKOTOPUMETD HITH CIIEKTPOGOTOMETP.

Kucnota constiag mo T'OCT 3118 u pas6asnenHas 1:1, 1:4 u 1:10.

Kucnora azotnas no F'OCT 4461.

CMech KUCJIOT: CMENIMBAIOT TPY YACTH COJISTHOM KMCIIOTHI M OIXHY YacThb
A30THOM KHUCJIOTHI.

XKeneso xropHoe 1o FTOCT 4147, pactsop 10 r/am°.

Bonopona nepexuce mo TOCT 10929, 30 %-Hblit pacTBop.

Ammuaxk sojHbIt o TOCT 3760 u pas6apnenHsbrit 1:1.

Tuomouesuna 1o 'OCT 6344, pacrsop 100 r/am3.

Harpuit xmopucterit mo TOCT 4233.

Harpuit cepHoxucibiii Geasonusiii no TOCT 4166.

Crupt 6yTiwiossiii Hopmaipubiil no FTOCT 6006.

Ksepuetus, pactsop 0,4 r/nM? B H-OyTHIIOBOM CIIMpTe.

Mens o F'OCT 859 mapxu MO.

CraHgapTHBI pacTBOp Mely;, TOTOBSIT CIAEAYIOIIMM oOpa3om: 2,5 r
Memu pacTBopsiioT B 30 cM® conmsiHOiM KMCAOThI, N00aBNSIsS IO KAIUIsIM
riepekuch Bogopona. MU36BITOK MepeKucy BOAOpOJa PAa3iaraioT KuIisgye-
HHEM W PacTBOp ITEPEHOCST B MEPHYIO Kondy BMecTUMOCThiO 250 cM3,
JONUBAIOT 10 METKH BONOW ¥ HEePEMEILUBAIOT.

1 cM? pactBopa conepxwut 0,01 r Menu.

Onogo mo 'OCT 860 mapxu Ol.

CraHJapTHbIe pacTBOPHI OJIOBA

PactBop A; roroBar ciemyiomuM obpazom: 0,1 r ojioBa roMewaiorT B
KOHMYecKyio Konby BMectuMocTsio 100 cM?, nmpubasnsitor 1 r xjiopucroro
Harpus, 20 cM® KOHUEHTPUPOBAaHHOMN COMTHOM KHUCIOTRI, 1 cM? nepekucu
Boxopoja (MocTeneHHo 1o KaruisiM) 1 Harpesaior npu 60—70 °C. K koH1y
pacTBopeHUs TemrepaTypy nouHuMaior fo 80 °C. PacTteop oxJ1axrnaroor,
TIEPEBONSAT B MEPHYIO KOJI6Y BMECTHMOCTBIO | IM®, NONMBAIOT COISHOM
KUCJIOTOH, pa3basneHHon 1:10, 10 METKA U NEepeMEILIUBAIOT.

1 cm? pactBopa A conepxur 0,0001 r oxosa.

PactBop B; rotosar cienyioum o6pazoM: 25 cM? pacteBopa A mepe-
HOCST B MEpHY0 Kojby BMecTMOCTbIO 250 cM?, HONUBAIOT A0 METKU
COJISTHOM KMCNOTOM, pasbasienHoi 1:10, 1 mepeMelnBaoT.

1 cM? pacrBopa b comepxut 0,00001 r onosa. PactBop b rotoesit B
NeHb IPUMEHEHMSI.

23. IpoBeneHue aHaaum3a

2.3.1. Be3 npedeapumendhozo @bideneHus 0408a coocancoenuem ¢ 2uopo-
OKUCBIO Hcene3a
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Hagecky npoObl Maccoit | r rmomemaroT B CTakaH BMECTHUMOCTBIO
250 eM>, nOGABNSIOT 5 T XJTOPUCTOro HATPHst, 20 CM’ KOHIIEHTPUPOBAHHOM
COJISHOM KMCJIOTBI M Harpepaiotr. B mpoiiecce HarpeBaHusl BBOZAT 7—
10 cM® nepekucu Bomopona HeGONbUIMMU TOPUMAMU 10 DPACTBOPEHHS
Hasecku. [ocsie rmosiHoro pacTBopeHust HABECKY PACTBOP BHITNIAPUBAIOT JO
3—4 M3,

IIpn MaccoBoit mome onosa ot 0,002 mo 0,01 % Bech MmomydeHHBIM
PAcTBOp TIEPEBOIAT B AG/IUTE/IbHYIO BOPOHKY BMecTUMOCThIO 150 em3. Ipu
MaccoBoif tone onosa csbiiue 0,01 % pacTBop IepeBoAST B MEPHYIO KOGy
BMECTUMOCTBIO 250 cM?, NOBOEAT MO METKU BOJOH M NEPEMELIUBAIOT.
AJIMKBOTHYIO 4acThb TIOJYYEHHOTO pacTBopa ofbemoM 25 cm3(npu Macco-
Boit moste onosa ot 0,01 o 0,1 %), 5 cmM® (Npu MaccoBoit oae 0J0Ba OT
0,1 no 0,4 %) unu 2,5 cM? ( mpu Maccosoit mone onosa ot 0,4 1o 0,7 %)
[OMENIAIOT B JEIUTENbHYIO BOPOHKY BMECTUMOCTBIO 150 cm3.

[pu onpeneneHry conepXaHus 0JI0BA B KPeMHYMCTBIX MJTH CBHHIIOBBIX
CIUIaBax, IpW HAIUMYMW OCAJIKA, AJTMKBOTHYIO 9acTh OTOHPAIOT U3 Ipe/IBa-
PUTENBHO OTGWIBTPOBAHHOLO PacTBOPA.

PactBOp B menuTeIbHONM BOPOHKE HEHTPANM3YIOT NO KAIULIM aMMHUa-
KOM IO cJaboUIe/IOYHOI peakiidi 1Mo OymMare KOHro ¥ NpWIMBAKOT 5 cM?
COJISIHOM KMCJIOTHI, pasbapieHHo# 1:4. 3areM npubasistior 20 cM3 pacTBo-
pa THOMOYEBUHBI U pa3basisioT Boxoit 1o 70 cm®. [Ipu MCHONb30BaHUU
BCel HaBecku npubaBuIOT 35—40 cM® pacTBOpa THOMOYEBHHEI 10 TIOJTyYe-
Hust GECIIBETHOIO ¥ MPO3PAYHOro pacTBopa. 3ateM BBOASAT 25 cM® pacTBopa
KBepUETHHA B H-OYTHIOBOM CIIMPTE M YHEPTMYHO BCTPAXMBAIOT B TEUEHHE
5 muH. Tlocne pasneneHust $a3 HIDKHUR €O OTOPACHIBAIOT, HE JIOITyCKast
OCTaTKa BOIHOM ¢ha3bl, & OPraHWYeCKHil CJIOM NepeauBaloT B CyXOi CTaKaH
BMecTMOCThIO 50 cM’, comepxauuit 0,2—0,5 r 6e3BOMHOrO CEPHOKUCIOrO
HATpYST, X Yepe3 S5 MUH M3IMEPSIOT ONTHYECKYIO ILIOTHOCTh B KIOBETE C
TOMIIMHOMN c1osi 1 cM Ha (hOTOIJIEKTPOKOJIOpPUMETPE C CMHHM WU duole-
TOBBIM CBETO(MWIBTPOM IIpH ITHHE BOJIHBI 420—450 HM K Ha crieKTpodo-
TOMETpE IIpY J1iHe BOMHBI 440 HM. PacTBopoM cpaBHEHHSI CITY>KUT pacTBOp
KBEPLETUHA B H-OYTUIOBOM CIIUpTE.

2.3.2. C npedsapumensHoim ebideaeHuemM 04084 COOCANCOEHUEM ¢ 2udpo-
OKUCBIO Hcene3a

Hagecky cruiaBa Maccoit 1 r moMemanT B CTaKaH BMECTHMOCTBHIO
250 cm® u pacteopsiior B 10 cM? cmecu Kucnor. [Tocne pacTBopeHus
cIu1aBa 106aByIIoT 2 ¢M> pacTBOpa XJIOPHOTO Xejle3a ¥ pa30aBIsioT BOOH
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Jo o6beMa 150 cM3. OcaxnaoT rUOpOOKHCH AMMHUAKOM, pa3baBieHHbIM
1:1, mo mepexoma MeId B pacTBOPMMBI CHMHHUN KOMIUIeKC. Pactsop
HArpeBaloT ¥ BBIIEPXUBAIOT fpu 60—70 °C B TegeHue 20—30 muH. Oca-
JOK OTQIIBTPOBBIBAIOT HA QWIBTP CpefHell IUIOTHOCTA W IIPOMBIBAIOT
FOPSTYUM PAcTBOPOM aMMHaka, paszbaeneHHbIM 1:50. Ocanok pacTBopsIoT
B 20 cM? constHOM kucnoThl, pasbasineHHol 1:1. OWIBTP NPOMBIBAOT
ropsiyeit Bogoil. Pactop Bbimapuaior xo 10—16 cM® U 1pU MaccoBoit
nojie onosa ot 0,002 1o 0,01 % Bech MONY4YEHHBIA PACTBOP MEPEBOMIAT B
IeJIUTENBHYIO BOPOHKY BMecTuMocTeio 150 cM3, a mpu MaccoBoii noe
onosa 0,01 % pacTBOp MEPEBOASIT B MEPHYIO KOJOYy BMECTHMOCTBIO
250 cM3, ZONMBAIOT IO METKU BOZOU M mMepeMeiuBaior. Jlanee aHamu3
BEIYT, KaK ykaszano B 1. 2.3.1.

Tak Kak OCHOBHas Macca Meid OTHEJeHa, TO MeLualoliee BIUSHHE
OCTaBLUMXCS KOJWYECTB MEIU M XeJjie3a yCTPaHSIIOT mpubasieHuem 15 cm?
pacTBOpa THOMOYEBHHEI.

2.3.3. ITocmpoenue epadyupoeouroeo epaguka

B nenurenbHbie BOPOHKM BMecTUMOCTHIO ITo 150 cM? BHocaT o 10 cm?
CTaHIapTHOTO pacTBopa MejxH, nociaegopareibHo BBomar 0; 1; 3; 5; 7 u
10 cM3 crangapTHOro pactsopa b oosa. PacTBopbl HeTpaM3yIOT aMMH-
akoM 0 cinaGoure/lo9HON cpefbl Mo OyMare KOHro, MPWIMBAIOT 5 cm?
COJITHOU KMCJIOTHI, pa3baBieHHOH 1:4, ¥ Janee aHaIU3 BEAYT, KAK YKa3aHO
B 2.3.1.

o HalineHHBIM 3HAYEHUSM ONTUYECKUX [UIOTHOCTEM CTPOSIT rpaxyu-
pOBOYHBIN rpadux.

24, O6pa6boTKxa pe3yiIbTaToOB

2.4.1. Maccoyio oo onoBa (X) B MPOLEHTaX BHIYUCAAIOT 110 dop-
MyJie

x="r 100,
my
IJie m — Macca 0JIOBa, HaAWICHHAS IO IPALyMPOBOYHOMY rpaduKy, T;
m, — Macca HaBecKu (MM CONEpXKaHUE €€ B aIMKBOTHOM YacTH),
T.

2.4.2. AGCOJIOTHBIE pacXOXIEHUS Pe3y/bTaTOB MapaUleNbHEIX OIpe-
neneHuit (d — CXOOUMOCTB) HE JOJKHBI IPEBbIUATL HOMYCKAEMBIX 3HA-

YeHWii, yKa3aHHBIX B Tabn. 1.
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Ta6nuua 1

Maccosaa nons oyiosa, % d, % D, %
Or 0,0010 xo 0,0025 Bxmou. 0,0002 0,0003
Cs. 00025 » 00050 » 0,0006 0,0008
» 0,005 » 0,010 » 0,002 0,003
» 0,010 » 0,025 » 0,003 0,004
» 0,025 » 0,050 » 0,005 0,007
» 005 » 0,10 » 0,008 0,01
» 0,10 » 025 » 0015 0,02
» 025 » 050  » 0,03 0,04
» 0,5 » 1,0 » 0,06 0,08
» 1,0 » 2,0 » 0,10 0,14
» 2,0 » 5,0 » 0,15 0,2

(U3menennas penakmus, Usm. Ne 2, 4).

2.4.3. AGCOMIOTHbIE PACXOXIEHHS PE3YNbTATOB aHAIN3a, TTOJYYEHHBIX
B IBYX paziM4HbIX J1abopaTopusiX, WIM IBYX pe3yJbTaTOB aHANU3a, ITOJY-
YeHHBIX B ONHOI JnabopaTopMd, HO NMPHU pPasTUYHBEIX ycinoBusX (D —
BOCTIPOM3BOAWMOCTD) HE JOJDKHBI MPEBHINATH 3HAYEHMM, yKA3aHHBIX B
tabn. 1).

(U3menennan penakuus, M3m. Ne 2, 4).

2.4.4. KoHTpoJIb TOYHOCTH aHAIK3a MPoBoIAT Mo 'ocynapcTBeHHBIM
craHaapTHBIM o6pasiaM (I'CO) win no orpacieBbIM CTAHIAPTHHIM 06-
pasuaM (OCO), unm mo craHmapTHbIM obpasnam npeanpusarus (COII)
MEIHO-LIMHKOBBIX CIU1aBoB, yrBepxaeHHeIM T'OCT 8.315, uau meromoM
no6GaBoK, WK CpPaBHEHWEM Pe3yJAbTATOB, MONYUYCHHBHIX XPYTHM METOIOM,
B cootBetcTBUH ¢ 'OCT 25086.

(A3menennas pepakimsa, Mam. Ne 4).

2.44.1—-2.44.3. (Mckmouennl, U3m. Ne 4),

3. IOJIAPOrPAGUYECKNY METOJI ONPEIEJIEHUS OJIOBA

3. CymsHOoCcThr METOQA

Meron oCHOBaH Ha OTAEICHUH OJIOBA COOCAXIEHHEM C MMAPOOKHUCHIO
OepWUTHS B aMMUAaYHOM PacTBOpe, COAepXallieM TPIWIOH B, ¢ mocnemyioimm
ronsiporpa¢UYecKiM OIpele/ieHUeM 0JI0Ba Ha cosstTHoKucioM done. Ilo-
TEHLMAN ITOJYBOMHEI (ITMKa) BOCCTAHOBJIEHHS ojtoBa okono muHyc 0,45 B
T10 OTHOILEHHIO K HACHIIEHHOMY KaTIOMENTBHOMY JJIEKTPOLY.

32.Annapartypa, peakKTHUBB MU DPacTBODH

Nonsiporpad nepemeruoro Toka IIIT-1 ywum ocumrorpadudeckuii
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nosaporpad IMO-5122, wim apyroit moaxomauuit mojsiporpad rmepeMeH-
HOT'O TOK& CO BCEMM TMPHHAIUTEXXHOCTSIMH.

INonsiporpaduyeckas syeiika, BbITOJHEHHas] M3 CTEKJIAa BMECTMMOC-
Tb10 40 cM>, ¢ BBIHOCHBIM aHOJIOM (HACHIILEHHBIH KAIOMEJIbHbIHA 9JIEMEHT)
¥ PTYTHBIM KANAalOIIWM KATOHZOM.

AsoT razoobpasusiit mo FOCT 9293,

Kucnora consgras no 'OCT 3118, koHUeHTpUpOBaHHAs, pa30aBiieH-
Hag 1:1 u 1:3,

Kuciora asorHas mo F'OCT 4461, pas6asnennas 1:1.

bepwutuit azotHOKUCHBIM, 10 %-HbIiT BOIHBIM pacTBoOp.

Ammuax sogubiit mo TOCT 3760, KoHUEHTpUpPOBAaHHLIA ¥ 2 %-Hblil
pacTBop.

Kucnora cepHas nmo T'OCT 4204.

HunarpueBas coib steHauaMuH-N, N, N', N’-terpaykcycHoit Kuc-
jgotet (tpwroH B) mo T'OCT 10652, 0,1 monb/mM® pacTBOp; ToOTOBST
crenyolmmM obpasom: 37,22 r TpuioHa B pacTsopsmior B 1 aM? BOnHL.

ITepexkuce Bogopona no F'OCT 10929.

Osnoso mapku 00 mo T'OCT 860.

CraHIapTHbIE PACTBOPE! 0JIOBA.

PacTBOp A; rOTOBSIT CieRyIOIIMM OGpa3oM: HAaBECKY OJIOBA MaccCoii
0,1 r moMemaOT B KOHUYECKYIO KOJIOy BMeCTUMOCThIO 250 cM? U pacTBO-
psiioT B 10—15 cM? KOHUEHTPHpOBaHHOM cepHoil kucioTel. [Tocne pac-
TBOPEHMS OJIOB2 U OXJIAXICHMs pactBopa npwiusaior 100 cMm® Bomsl u
50 cM? KOHLEHTPHPOBAHHOMN COJISTHOM KHMCJIOTBI, IEPEBONAT PAacTBOP B
MEPHYIO KOJIOY BMECTMMOCTbIO 1 AM?, HOJMBAIOT IO METKM BOJOM M
MepeMeLIMBAIOT.

1 cM? pactBopa A comepxur 0,1 Mr onoBa.

PacrBop B; roroBsiT ciexyiommM o6pa3oM: 0TOMPAIOT mumneTKoit 10 cm?
pactBopa A B MEPHYIO KOOy BMeCTUMOCTBIO 100 cM?, MOJIMBAIOT IO METKH
COJISTHOM KMCIIOTHI, pa3baBieHHO 1:3, 1 nmepeMelMBaloT.,

1 cM® pactBopa B comepxur 0,01 Mr ojtoBa.

PactBop B roToBAT mepex npuMeHeHUEM.

(Asmenennas penakuus, Mam. Ne 4).

33. lpoBenenue aHanusza

Maccy HaBecku crurasa (Tabi. 2) MOMEUIAIOT B CTAKaH BMECTUMOCTBIO
250 cM3, HaKpBIBAIOT YACOBBIM CTEKJIOM U PACTBOPSIOT B 20 cM? a30THOIA
KHCJIOTHI, pasOaBieHHOM 1:1, m 5 cM’ KOHIIEHTpPUPOBAHHOM COJAHOM
KHUCJIOTHI 1Ipu craboM HarpeBaHuM. ITociie pacTBopeHHS cILIaBa pacTBOP
OXJTAXAAIOT, JOGABIIOT S cM> pacTBOpa a30THOKMCIIOro Oepwuiust, 06-
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MBIBAIOT CTEKJIO U CTEHKH CTaKaHa Bopoi, HarpesaioT no 70—80 °C u x
ropsryeMy pactBopy noGasnsiior 20 cM® pactBopa Tpwiona b. Pacteop
BHOBb HarpesaloT j0 80 °C, pasbapisiior Bono# a0 obuiero oopema 150 cm?
U H00aBISIOT KOHIEHTPUPOBAHHBINA PACTBOP aMMMaKa Jo 00pa3oBaHust
PacTBOPMMOIO TEMHO-CHHEN0 aMMMAdHOro KOMIUIEKCA MeOV M CBEpX
3TOTO BBOASIT euie 5 cM’ aMMuaka B M30biToK. PacTBOp OCTaBisioT Ha
ropsiaeit 6ane Ha 30—40 MuH, nocne Yero ropsuuit pacTeop GUILTPYIOT
9epe3 TWIOTHBIM GUIbTP «CHHSIs ICHTa» M IIPOMBIBAIOT OCANOK Ha (IIBTPe
5—7 pa3 ropstunM 2 %-HbIM pPacTBOPOM aMMMAKa.

Tabanuua 2

l’[onﬂpor'pacbupyeubm

Maccosas nons onosa, % Macca HaBecky, T
A ? o6beM pacTBopa, cM>

Or O 001 go 0,003 BkmOu. 1 40
Cs. 0,003 » 00 » 1 20
» 0, 0l » 0, 025 » 1 10
» 0,025 » 005 » 0,5 5
» 0,05 » 0,1 » 0,5 2
» 0,1 » 0,5 » 0,1 5

BopoHKY ¢ ocagxoM NOMeNaloT Hajl CTAKaHOM, B KOTOPOM ITPOBOMMIIN
OCAXAEHHE, U pacTBOPSIOT ocanoK B 20 c¢Mm? ropsueil COMAHOM KUCIOTHI,
pa3baByieHHOIi 1:3, 106aBIIsAs HECKOJIBKO Kare/ib epeKucy BoIopo/a IpH
HUIMYMHY B CIUTABE MapraHua.

Ouwistp npomsisaioT 20 cM’ ropsigeit Bolbl, pa3baBisIOT pACTBOD IO
150 cM? Bomoit, mobassstior 15 cm’ pactBopa TpwioHa B M moBTopsiioT
oCaxXaeHHe.

Tlocite TpeXKpaTHOrO NMepeocaXIeHUs1 OCANOK Ha (DHMJIBTPE pacTBOPSIIOT
B 25 cM3 coNsTHOM KMCIIOTHI, pa3baBieHHOM 1:3, pacTBOp NMepeHOCST B
MEDPHYIO KOJIOY BMECTHMOCTBIO 50 CM?, IOJIMBAIOT pACTBOP O METKU TeM
X€ PaCTBOPOM COJISHOI KUCJOTHI U IT€PEMEILIMBAIOT.

OnHOBPEMEHHO MPOBOAAT KOHTPOJbHBIA OINBIT.

AJMKBOTHYIO YacTh ITOJYYEeHHOTO pacTBopa (cM. Tabi1. 2) MepeHoCsT B
nonaporpaUIecKyIo sYeHKY, MpeIBapUTeIbHO IPOMBITYIO COJISTHOM KHC-
notoit, pasGapneHHOil 1:3. PacTBop B suelike AeaspupyIOT, NpoITycKasi
a30T B TeyeHHEe 5—7 MUH, 3aTeM IIPEKpallaloT MepeMelIMBaHNe U CHU~
MalOT KaTOLHYIO MOJIAPU3AIMOHHYIO KPHUBYIO B MHTEPBAJIE HATIPSDKCHUA
or muHyc 0,25 1o munyc 0,7 B. Iluk BoccTaHOBNIEHUS OJIOBA PETUCTPH-
pytor B obmactu MuHyc 0,45 B. YyBCTBUTENBHOCTb PETUCTPUPYIOLIETO
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npubopa BbIOUPAIOT TaKUM 06pa3oM, 4yToObt BBICOTA ITHKA 0JI0BA ObUIa He
MeHee 15 MM.

ConaepxaHue ojI0Ba HAXONAT METONOM CTaHAAPTHBIX HOOGABOK. AJM-
KBOTHYIO 9aCTh pacTBopa A unu B, B 3aBUCHMOCTH OT COIEpPXKaHUS OJIOBA,
BBOISIT B nojsiporpacdupyeMelii pacTBOp, IMPOMYCKAOT a30T B TEYEHUE
3 MMH ¥ Jajlee BeoyT aHAIM3, KaK [PH OTNIPEe/IeHHH OJIOBA B UCIIHITYEMOM
pacTBope. 3HayeHHe CTAHIApTHOI X06aBKM BHIOMPAIOT TAKUM 00pa3oM,
9TOOBI BHICOTa NMUKA OJIOBA IOCHE BBEICHMSI N06ABKH yBeJMYIIach B
1,5—2 paza. O06beM cTaHZAapTHOH HOOABKM HE HOMXEH HPEBbILIATH
0,5 ecm3.

34. O6pa6oTKka pe3ynabTaToB

3.4.1. Maccosyio Aomo onoBa (X;) B poIeHTaX BEIYUCISIOT 10 ¢dop-
MyJie

y = (=B V. C. 100
! (h—h)-m

rae A — BBICOTa NMMKa 0JioBa NpH NOAAporpadupoBaHMK pPacTBOpa
KOHTPOJIBHOTO OIbITa, MM;
h, — BBEICOTA IKKA OJIOBA [IPH NOJIsiporpadUpoBaHUU UCITBITYEMO-
ro pacTBopa, MM;
h, — BBICOTa MHMKA OJOBa IpU IMOMApOrpadupoBaHMM pacTBOpa
[locJie BBEAEHUST CTAaHHAPTHO! 10OABKU, MM;
V — o6beM cTaHmapTHOU J0GaBKU, MM;
C — KOHIEHTPALIMs! CTAHIAPTHOTO PACTBOPA, I/CM’,;
m — Macca HaBecKU CIUIaBa, B3sTasi Ha noJsiporpacdypoBaHue, T.
3.4.2. AGCONIIOTHBIE PACXOXIEHUS PE3YIbTATOB MAPaJUIEIbHBIX OIpe-
peneHui (d — CXOIMMOCTh) He NOJDKHBI MPEeBBIIIATh JOMYCKAeMBIX 3Ha-
YeHW i, yKa3aHHBIX B Tao0I. 1.
(M3menennas pemakums, Usm. Ne 2, 4).
3.4.3. AGcomoTHble PaCXOXIEHUs pe3yNbTaTOB aHAIN3A, MTOTYYEHHbIX
B ABYX pa3IMYHbIX 1a6OpaTopuUsiX, WU ABYX pPe3yJbTaTOB aHATH3a, HOJY-
YEHHBIX B ONHON naGopaTopuu, HO NPHU PANMYHBIX YCIOBHSX (D —
BOCMPOU3BOAMMOCTB) HE AOJDKHBI NpEeBBILIATh 3HAYEHMH, YKA3aHHBIX B
Tabi. 1.
(M3menennas penaxums, Mam. Ne 2, 4).
3.4.4. KOHTpPOJb TOYHOCTH aHAIM3a MPOBOAAT Mo [ocynapcTBEHHBIM
craHnapTebiM obpasuam (I'CO) win no oTpacieBbIM CTAHAAPTHBIM 06-
pasuam (OCO), wiu 1o craHaapTHeIM obpasnam npennpustust (COIT)
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MeIHO-LIWHKOBBIX CIUTaBOB, yrBepxaeHHbIM TOCT 8.315, unu meronmoM
no6aBOK, WIM CpAaBHEHHEM pe3y/IbTaToB, MOJYYEHHbIX APYTUM METONOM,
B cootBeTcTBHM ¢ TOCT 25086.

(HM3menennas penakuus, Wsm. Ne 4).

3.4.4.1-3.4.4.3. (Uckmouenni, M3m. Ne 4).

4. TATPUMETPUYECKU METOJI OITPENEJIEHUS OJIOBA

41. CymwHOCTh MeETOJA

MeTton OCHOBaH Ha OTAEJICHUM OJI0Ba OT MEAHY U LIMHKA COOCAXKIAEHUEM
C TUIPOOKUCHIO Kejie3a, BOCCTAHOBIEHMS YETHIPEXBAIEHTHOrO OJIOBa 1O
NBYXBAJIEHTHOTO METALTUYECKMM CBHUHIIOM MM AJTIOMUHHEM, WU doc-
(DOpPHOBATHCTOKHCIIBIM HaTPUEM, WM KaJIbLIMEM M THUTPOBAaHUU IIBYXBa-
JIEHTHOTO OJIOBa PacTBOPOM MONa B NPUCYTCTBUM KpaxMmaja B Kayecrse
UHAUKATOPA.

42. AnnapaTtypa, peakKTUMBB U PacTBOPBH

BopoHKa ¢ ruapaBiIn4ecKiM 3aTBOPOM.

OnoBo ¢ MaccoBoli JoJieit ojoBa He MeHee 99,95 % Wid cTaHIAapTHBIN
obpaseyy onosa Ne 99-a.

PactBOop O/0Ba CTAHIAPTHBIA; rOTOBAT cCiaexyoummM obpaszom: 0,5 r
0JI0Ba (WIM CTaHAAPTHBIN ob6pasen) pacTBopsioT B 20 cM? KOHLIEHTPUPO-
BAHHON CEpHOMN KHUCJIOTHI, IIEPEHOCAT B MEPHYIO KOJNOYy BMECTHMOCTbHIO
500 cm? 1 1O0GABISIOT O METKM CEPHOW KMCIJIOTOM, pasbaBienHou 1:5.

Amomunuit mo F'OCT 11069, 4., Mapku ABO (cTpyXKa ¥ TOHKHE
IUTACTHHKH).

Ceuner o T'OCT 3778, 4., mapku C3 (ruractussl JiuHoi 8—10 oM,
wmpuron 1,5—2,0 cm u maccoit 25—30 ).

Harpuit ¢pocdopHosaTucTokucasiit mo FTOCT 200.

Kansuumit ¢pochopHOBATUHCTOKUCIIBIA.

Kucnora azorHast o TOCT 4461.

Kucnora cosnsHas o FT'OCT 3118 u pasGasnentass 1:1.

Kucrora ceprast mo 'OCT 4204 n paz6asnennas 1:5.

CMech KUCIIOT CONSHOM U a30THOI B COOTHOIEHUH 3:1, cBEXENnpUro-
TOBJIEHHas.

Ammuak Bonubiil mo TOCT 3760.

Ammonuit xnopuctetit o TOCT 3773, pactBop 20 r/am3, B KOTOpBIi
nobasneHo 20 cMm3 amMmuaka Ha 1 1M pacTBopa.

XKeneso xmopHoe 1o I'OCT 4147, pacTBOp; IOTOBSIT CIEAYIOLIMM
obpasom: 12 r xJIOpHOTO Xene3a pacTBOpsOT B 30 M1 KOHLIEHTPHUPOBAH-
HOWt CONSTHOM KUCIOTBI U pa3daBstioT Bojon mo 1 oM.
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P1yTh OBHOXJIOpHCTAS (KAJOMEIb).

Harpuit xucnenit yraexucneiii o I'OCT 4201, HaceiueHHEBIH 6e3
HarpeBaHysi, pacTBOP.

Mpamop anexrponbiit mo TOCT 4416.

Kamit #opmetsrit mo TOCT 4232.

Kpaxman pacrsopumsiit 1io TOCT 10163, pactsop 10 r/mm3.

Won o TOCT 4159, 0,05 MoJb/am? pacTsop.

Yrrekucblif ra3, osydeHHsbl B annapare Kumnna.

CypbMa xsropucrast o TOCT 1089, pactsop 10 r/mm3.

OnpenesieAne MaccoBoli KOHUEHTPALMH pacTBOpa Hoxa

50 cM3 cTaHmapTHOTO PacTBOPA OJIOBA ITEPEHOCAT B KOHMYIECKYIO KOJIOY
BMecTUMOCTBIO 500 cm® moGamistior 20 cM® pacTBOopa XJIOPHOTO Xejeaa,
80 cM® KOHLIEHTPUPOBaHHOW COJSIHOM KMCIOTbI, pa3GaBisiioT BOXOK IO
250 cM?, 106GaBaSIoOT 2 T ATIOMUHUS, 3aKPhIBast KOJIOY BOPOHKOM C 3aTBO-
POM, HaIIOJHEHHBIM PAacTBOPOM KHCJIOIO YIJIEKUCIOTO HaTpWsl, M lajnee
aHaIu3 BeOyT, KaK yKaszaHo B II. 4.3.1.

111 BOCCTaHOBJIEHUSI YETHIPEXBAIEHTHOTO 0JIOBA TIPUMEHSIIOT TOT Xe€
BOCCTaHOBHUTEJIb, YTO U TNIPH aHaIu3e Mpo6 (AMOMHUHMIA, CBUHEL WIK
¢ochopHOBATUCTOKUCIIBIX HATPUIA WK KaIbLIKA), COOIIONAs TY X€ KMUC-
JIOTHOCTb CPENbl U TEMIIEPATYPY OXJIAXIXECHUSI.

MaccoByio KOHIUEHTpaLUIO pacTsopa ioza (7), BRIPAXEHHYIO B IpaM-
Max oJioBa Ha 1 cM? pacTBOpa, BEIMHUCISIOT IO (opMyIte

_ 005
T= o

rae 0,05 — macca onmoBa, B3sATast oIS TUTPOBAHMS, T;
V — oGbeM pacTBOpa ifonia, 3aTpaueHHBIA HA TATPOBaHHE, oM.

(M3meHennas penaxums, H3m. Ne 4).

43. IllpoBeneHMe aHANTH3A

4.3.1. Boccmaroenenue 4emuipexeaneHmnozo 041068a 00 08YX6aNeHMHOZ0
anroMuHruem

Hagecky criiaBa Maccoii 2 r (Tipy MaccoBoit mosie ojioa ot 0,7 no 2%)
u Maccoit 1 r (mpu MaccoBoli foJie 0JioBa oT 2 10 5%) MOMEeAoT B CTakaH
BmectuMocTsio 400 cM3, HaKpBIBAIOT YaCOBBIM CTEKJIOM M PacTBOPSIIOT B
20 cM® cMecH KHCOT IIPH OCTOPOXHOM Harpesanud. B pactsop npubas-
JistroT 20 cM? pacTBopa XJIOpDHOIO Xene3a, pasdasisoT Bogoi go 250 cm?,
HarpesatoT 10 70—80 °C u no6apisioT aMMMaK O IIepexona JBYXBaJIeHT-
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HOM MEAM B pACTBOPUMBIA CHHMII aMMUaYHblii KOMIUIeKC. PacTBop BbI-
nepxusaioT ipu 70 °C 1o KoaryasLuy ocafka B TeyeHue 10 MuH.

Ocafox OTGUILTPOBBIBAIOT Ha (PHIBTP CpeHeil IIIOTHOCTH M NPOMEI-
BaIOT 6—7 pa3 ropgYMM PacTBOPOM XJIOPUCTOro aMMoHust. OWIbTp BBI-
HHMAIOT, PACKpPBIBAIOT, 0CAX0K CMBIBAIOT FOPSIYEil BOAOH B TOT X€ CTaKaH,
B KOTOPOM IIPOBOAMIOCH OCaXOeHwe, u pactBopstior 20 cm® ropsryeit
COJISTHOM KMCITOTHI, pa3baBieHHo# 1:1. 3areM bWIbTP MPOMBIBAIOT TOps -
qeii Bofoit, mocne yero 20 cM? ropsrueit consiHOM KMCNOTH, pa3baBneHHOM
1:1, ¥ cHoBa ropsiyei BOHOIA.

Pacteop nonuBaiot Bonoit no 100 cM3, gobasnsior 50 cM? KOHIIGHTPU -
POBaHHOM CONAHOM KMCAOTH U NpUMEpHO 3 T nopoika xene3a. CrakaH
HaKphIBAIOT YACOBBIM CTEKJIOM ¥ BOCCTAHOBJICHUE MPOBOMASAT HA BOASHOM
fane B TeyeHue 30—45 MUH ¥ CYUTAIOT Er0 3AKOHYEHHBIM, ecJii Gosbiiast
YacTh Xejie3a MPHCYTCTBYET B PAcTBOPE N0 OKOHYAHUS (WIBTPOBAHUA.
PactBop dunbTpyror yepes GunsTp cpenHeill MIOTHOCTH B KOHUYECKYIO
k0J6y BMectumocteio 500—1000 cm3. PacTtBop THIaTesNibHO MPOMEBIBAIOT
4—5 pa3 cosistHO# KMCIOTOM, pa3basieHHbI#H 1:19 (okono 150 cm3).

Ilepeocaxnesne ruapoOKUCe NOBTOPSIIOT elle Ba pa3a. IIpoMBIThIiM
ocaok pactBopa Ha (wrbtpe B 60 cM’ ropsdeit CONSHOI KHCIOTHI,
pazbapneHHoi 1:1, BBoms ee mopuuamu o 20 cM® . Tlocne kaxmoit
HIOPLMY COJITHOM KMCJIOTHI (DVIIbTP TIPOMBIBAIOT ropsiyeit Bonoi. OuibT-
paT coBUpaIOT B MPEXHUI CTAKaH.

PacTBOp mepeHOCAT B KOHMYECKYIO KOJIGY BMecTHMOCTRIO 500 cM?,
npubaBigioT 60 cM? KOHLIEHTPUPOBAHHOM CONSTHON KUCIOTH ¥ pa3baB-
NS0T Bogoit 1o 250 cM?. B pacTBop npuGaBAAIOT 2 I aIIOMMHMA, KOJIGY
3aKpBIBAIOT BOPOHKON C THAPABIUYECKMM 3aTBOPOM, HAMONHEHHBIM
pacTBOPOM KUCHOro yriekuciaoro Hatpusi. HeoOGXomdMo IOCTOSHHO
CASOUTD 32 MONMHOTON HANIONHEHUS BOPOHKH PACTBOPOM KUCJIOTO yrite-
KUCJIOTO HATpusi BO U30eXaHHWE NPOHUKHOBEHMS BO3AYXa B KOJOy.
ConepxuMoe KojGbl HArpeBAIOT ¥ KMMSTAT A0 NMOJHOTO PaCTBOPEHUS
ATIOMMHMS, 3aTeM KOOy ¢ PacTBOPOM CHUMAIOT ¢ GaHM, N0OaBIIsAIOT B
Hero 2—3 Kycodyka MpaMopa (OKOJIO 5 r) WiIM HpOINycKaloT TOK Yrie-
KHCJIOTO ra3a, NMOoJy4YeHHBIH B anmapate Kumma, 3areM clerka oxjiax-
NaloT Ha BO3[yXe, IOCIE Yero B IPOTOYHOM BoJe NO KOMHATHOM
TeMueparypbl. OXJaXAEHHYIO KoJ6y C pacTBOPOM OCBOGOXAAIOT OT
BOPOHKH C 3aTBOPOM, B KON6Y 106aBAAIOT 2 T' OOUCTOrO Kalus, 5 cM?
pactBopa kpaxMana M tutpyior 0,05 monp/mM? pactBopoM ifoga o
royrybo oKpacku.

(Mamenennas pegaxkums, Usm. Ne 4).
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4.3.2. BoccmanoeneHue uemwipexeateHmno20 04068a 00 08yX6aNeHmMHO20
CGUHYOM

IIpu BocCTaHOBIEHWH YETHIPEXBAIEHTHOT'O OJIOBA CBUHIIOM K COJITHO-
KUCJIOMY pACTBOPY 0JI0Ba, HaXOISIIIEMYCsI B KOHUYECKOM Koyibe BMECTH -
MocTbio 500 cM?, npubapisior 30 cM’ KOHILIEHTPUPOBAHHOM COJISTHOM
KUCJIOTHL M pa3bapismior Bogoit 40 250 cM’. B xoi6y oIrycKaror CBUHIIOBYIO
[UIaCTHHY, 3aKphIBAIOT KOOy OGBIMHOM BOPOHKOM M HArpeBatoT Jo ¢jaboro
KUIIEHUsI, KOTOpoe TonnepxXupaior B TeueHue 60 muu. Ilpu 3toM oGbeM
pacTBopa B Koibe IMOANEPXKUBAIOT ITOCTOSHHBIM [0OaBiIeHHeM ropsiueit
ol Ilepen oKOHYaHMEM BOCCTAHOBIEHUS 3aKPBIBAIOT KOJIOY BOPOHKOI ¢
3aTBOPOM, HAIIOJHEHHBIM KHCJIBIM YIJIEKUC/IbIM HATPUEM, M KHUIISITSIT ele
10 MuH. Jlanee MocTynaloT TOYHO TAKXKE, KaK TIPHA BOCCTAHOBIEHUM AIIOMMU-
HUueM. THTpYyIOT, He BBIHUMasi U3 pacTBOpPa CBMHIIOBYIO ILIACTHHKY. Ilpu
[TOBTOPHOM NMPUMEHEHUHU CBUHIOBBIX IUTACTHH C HUX HEOOXOOUMO KaXKIbliA
pPa3 CHAMATh HAJIET OKWCJIOB MEXaHMIECKUM CIIOCOGOM.

(AameHennas penakumsi, M3m. Ne 4).

4.3.3. Boccmaroenenue yembipexeareHmHo2o o108a 00 08YX6ANeHMHO20
@ocgopHoGaMUCIOKUCABIM HAMPUEM UAU Kanbyuem

I1pu BoccTaHOBIIEHUU YEThIPEXBAJICHTHOTO 0JI0Ba hochopHOBaTHCTO-
KHUCJIBIM HATpUEM WM KajibLIMEM K COJITHOKMCIOMY PACTBOpY OJIOBA,
Haxomsemycst B kojabe BMectuMocTbio 500 cm’, mpubasisior 10 cm?
KOHLCHTPUPOBAHHON CONAHOM KMCIOThl U Boay jno 250 cM®. B pacrBop
mpubaBasgioT 1,5 r GocOpHOBATUCTOKMCAOTO HATPHS WIM KalIblUMAd H
0,03 r xanomemn. KoHudeckyio Konby 3aKphIBAIOT C 3aTBOPOM, HAITOJ-
HEHHBIM KHCJIBIM YITIEKHCIIBIM HAaTPUEM, pacTBOp KUISATAT IO IOJHOTrO
ofeciiBeurBaHusa U 3areM ewe 5 mMuH. Ilocie oxnaxuaeHus pacTBOpa
aHATU3 POAOJIKAIOT, KaK IIPU BOCCTAHORJICHHU ATIOMHHUEM.

44. ObpaboTKa pe3ynbTaToOB

4.4.1. MaccoBylo nom10 ojoBa (X,) B MPOLIEHTaX BEIYUCIAIOT Mo ¢op-
MyJie

_ V. T-100
m

X,

I’

roe V' — obbeM pacTtBopa ifona, M3pacXONOBAHHBIK HAa TUTPOBAHUE,
oM’
T — MmaccoBasi KOHIIEHTpal¥si pacTBopa 1ofa, BHIpAXEHHAS B
r/cM’ onoBa;
m — Macca HaBecKu CIU1aBsa, T.
(M3menennas penakums, Mam. Ne 4).
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4.4.2. AGCOMIOTHBIE PACXOXIEHHS PE3YNLTATOB Mapa/LUIEILHbIX OIpe-
JeneHUlt (d — CXOOUMOCTh) He MOJDKHBI MPEeBBINIATh HOMYCKAaeMEBIX 3Ha-
YEHUH, yKa3aHHbIX B Ta0m. 1.

4.4.3. AGCOJIOTHBIE PACXOXIIEHUS] PEe3yNbTaTOB aHATU3A, MOMYYEHHBIX B
IBYX PasTUYHBIX 1ab0opaToOpusiX, WM IBYX pe3y/bTaTOB aHAIW3a, NOJTydyeH-
HBIX B OJHOH J1abopaTopuy, HO NIPU PA3MMYHBIX YCIoBUAX (D — Bocnpous-
BOAMMOCTb) HE JOJDKHbI IIPeBbALIATh 3HAYEHMM, YKa3aHHbIX B Tabn. 1.

(Msmenennag penakuus, Viam. Ne 2, 4).

4.4.4. KoHTposb aHamU3a MpoBoAT 1o I'ocynapcTBEHHBIM CTaHAAPT-
HpiM oGpasuam (I'CO) wiM Mo OTpacneBBIM CTAHAAPTHBIM 06pa3LaM
(0CO), unu 1o craHmapTHeiM obpasuam npepnpusitusi (COTI) memgHo-
LMHKOBBIX CIUIaBoB, yrBepxneHHbiM I'OCT 8.315, wiuu MerogoMm noba-
BOK, WIM CPaBHEHUEM DpE€3YJILTAaTOB, IOJYYECHHBIX APYTUM METOJNOM, B
cootserctBuM ¢ TOCT 25086.

(M3meHennas penakuus, H3m. Ne 4).

444.1—4.4.4.2. (Mckmoyenni, 3m. Ne 4).

5. @OTOMETPUYECKMI1 METOJ OITPEAEJIEHUS
OJIOBA C ®PEHWI®JIYOPOHOM

5. CymHOCTr METOHA

Meron ocHOBaH Ha pacTBOPEHMH NMpoObl B a30THOM WIM B a30THOU M
(GTOPUCTOBOZOPOAHONW KUCIOTAX, BBIACACHUU OJI0BA Ha T'MIPAaTUPOBAH-
HYIO IBYOKHCH MapraHija u3 cpefbl 2 MoJib/IM’ a30THO#M KUCJOTHI U Ha
$hoTOMETPHYECKOM OIIpefeIeHHU ero B Buae KoMmiuiekca ¢ denundiyo-
POHOM B NPHCYTCTBMM acCKOPOMHOBON M JIMMOHHON KMCJIOT, MACKUPYIO-
mmx xeneso (IIT) m cypeMy, ¥ M3MEpEHHMH ONTHYECKOM ILIOTHOCTH
OKpaiueHHoro pacrsopa npu 510 Hm.

52. Annmapartypa, peakKTUHBB 4 pPacTBOPBH

DOTO3NEKTPOKONOPUMETD WK CIIEKTPOGOTOMETD.

Kucnora asorHas no T'OCT 4461, pasbaenennas 1:1, 2 monb/am?
PacTBop.

Kucaora ¢propucrosonopontas mo FOCT 10484.

Kucnora cepHas mo [OCT 4204 u pas6asnennas 1:l, 1:4 u
2,5 mosib/amM? pacTBop.

Kucnora ackopbunosasi, pactop 20 r/aM?, CBEXENPUTOTOBICHHBIH.

Kucnora mumonnas 1o TOCT 3652, pactBop 200 r/aM?, cBeXenpH-
TOTOBJIEHHBIH.

Ammuak BogHbi mo FOCT 3760,

Mapranen asoTHOKHCIBIH, pacTBop SO r/om?.
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Kannit Mapranuopokucisiii mo FOCT 20490, pactsop 10 r/om?.

Bonopona nepekucs no 'OCT 10929, pactsop 30 r/om?.

XKenaruH, pactBop 10 r/gM? cBeXeNpUIOTOBIEHHBIM.

Aneron mo 'OCT 2603.

CrupT 3TIWIOBBIN, pekTdHKoBaHHbIH TexHudeckuit mo TOCT 18300.

®enunduryopus, pacteop 0,5 r/oM? B atriioBoM cripre: 0,125 r pe-
aKTHBA PacTBOPSIIOT MIPH HAarpeBaHWW B cTakaHe BMmecTUMocTbio 100 cm?
B 50 cMm® aTHIIOBOrO CnUpra ¢ JoGaBiieHMEM 2 CM? CEPHOW KHUCIOTHI,
pa3bapneHHo#i 1:1. PacTBop oxnaxmaior, NepeauBaloT B MEpHYIO KoJby
BMeCTHMOCTEIO 250 cM3?, JHOJMBAIOT 10 METKHM STWIOBLIM CIUPTOM U
flepeMelINBAIOT. PaCTBOP XpaHAT B TEMHOM MeCTe.

Onoso Merammuyeckoe 1o FTOCT 860, mapku Ol.

CraHaapTHbIE pacTBOPH! 0JIOBA

PactBop A: 0,1000 r oyioBa pactopsiioT B 10 cM? KOHIIEHTPHPOBAHHOIM
CepHOM KUCJIOTHI, PacTBOP OXJIAXIAIOT, MEPEHOCST B MEPHYIO KoJiby
pMecTHMOCThIO 1000 cM?, JONMBAIOT 4O METKHU 2,5 MOJb/OM? pacTBOPOM
CEPHOI KMCIOTHI M MEePEeMELLBAIOT.

1 cM? pactBopa A cogepxur 0,1 Mr onosa.

Pacteop B: 25 oM’ craHmapTHOro pacrBopa A 0f10Ba TiepeHOCSAT B
MEPHYIO KOJIGY BMECTUMOCTHIO 250 CM3, HONMBAIOT 10 METKU 2,5 Monb/amM?
CEPHOI KHMCJIOTHI ¥ MePEeMELINBAIOT.

1 cM? pactBopa b comepxwut 0,01 Mr orosa.

5.1, 5.2. (Mamenennas penaxuns, Vizm. Ne 4).

S3. IlpoBeneHue aHaAanIMU3a

5.3.1. Jna cnaasos, codeprcausux kpemuuii do 0,05 %

Hapecky cruiaBa (Tabi. 5) I[IOMeAOT B CTAKAH BMECTUMOCTBIO
250 cM3, mobapmsior 16 cM® asoTHON KucioThl, pasbasnenHoin 1:1 u
PACTBOPSIIOT NPU HATPEBAHUHU.

Ta6bnuma 5

O6peM O6vem

Macca O6BeM  |aTMKBOTHOIM 2,5M

MaccoBas fons onopa, % HaBECKU pacTBopa YacTH CepHO

npoBel, r | npo6e, cM3 | pacTBOpa, | KMCIOTHI,

oM? cM?

Or 0,005 xo 0,03 Bxnrou. 2 100 10 0,5
Cs. 0,03 » 0,06 » 1 100 10 0,5
» 0,06 » 0,12 » | 100 5 1,0
» 0,12 » 0,25 » 0,5 200 10 0,5
» 0,25 » 0,5 » 0,5 200 5 1,5
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PacTBop KMNSTST U1 yIIeHUS OKHCIOB a30Ta M J0JUBAIOT BOIOI 110
obbema 50 cM®. {oGapnsiior 5 cM® pacTBopa a30THOKHUCJIOTO MapraHLa.
PactBop HEUTpaIM3YIOT aMMHAKOM IO MOSIBICHHUS OcCagKa THAPOOKHMCH
MeIM, 100aBnsioT 24 cM’ a30THOM KUCNOTHI, pa3z0apneHHou 1:1, U BOXBI
no obsema 90 cm®. Harpepaior moutw o KuneHusi, noGasisior 10 cm?
pacTBopa MapraHllOBOKHUCIOTO Kanus U KUIATAT 2 MUH. Yepe3 30 muH
0CafioK oT(PWILTPOBBIBAIOT Ha IUVIOTHBIM GUIBTP M NPOMBIBAIOT CTAKaH U
¢wstp 8—10 pas ropstaeit 2 Mosib/AM? a30THON KMUCJIOTOR MO MCYE3HO-
BEHHSI CHHEM OKPACKH a30THOKMCJIOM MeIu.

Ocanok ¢ pa3BepHyTOro GWIbTPa CMbIBAIOT BOAOU B CTAKaH, B KOTOPOM
npoBonwiock ocaxaeHue. OunpTp npoMeiBaloT 10 cM? ropsuyeit cepHoit
KUCJIOTHI, pa3baBieHHOM 1:4, copepXkalleil HeCKOJNBKO Karelb [epeKucy
BOOpOZQ, a 3aTeM Boxoi. PactBop ynapusaior 1o 6enoro apiMa cepHoit
KUCTOTH. K OXJTaXIeHHOMY OCTaTKy IIpH coiepXaHuu onosa juo 0,12 %
aobasnstor 20 cM?, a mpu MaccoBoit goJie oyosa cBhie 0,12 % — 40 cm?
2,5 Monb/EM? cepHOIt KMCIIOTHL. PacTBop nepeMBaloT coracHo Tabiuile
B COOTBETCTBYIOLYI0 MEDHYIO KOJOy, AONMBAIOT A0 METKM BOAOH M
MepeMeIHBAIOT.

B MepHyI0 K0JI6Y BMECTHMOCTBIO 25 ¢M? TOMEINAIOT AIMKBOTHYIO 4acThb
pacTBopa, [00aBISIOT 2,5 MOJIb/IM? CEpHO# KMCIOTHI COIJIACHO Tabjuie
M TOoOYepeTHO NONUBAIOT, IEepeMellMBasi Tocie NO0aBIEHHS KaXIOTro
peaxTHBa, 2 cM? pacTBopa acKOpOMHOBOI KHMCIOTH, 5 ¢cM? pacTBopa JiM-
MOHHOM KMCIOTBI, 1 cM3 pacTBopa XemaTMHa, 3 cM® aleToHa, 2 M’
pactBopa deHondIyopoHa JOMUBAIOT 10 METKH BOXOM U NEPEMEIIHBAIOT.
Yepes 3 4 U3MEPSIIOT ONTHYECKYIO TUTOTHOCTh pacTBopa npu 510 HM u
KioBete 1 cMm. PacTBopoM cpaBHEHUSI CIyXWUT pPacTBOpP KOHTPOJIbHOTO
OTIBITA.

5.3.2. B cnaasax, codepxucawgux xkpemnuii cevie 0,5 %

Hagecky Maccoit 1 r moMenaoT B [UIaTHHOBYIO YallKy, HOOABJISIIOT
10 cM® a3zoTHOI KUCHOTSI, pa3basaeHHoI 1:1, U 2 cM? propucTOBOROPOK-
HOW KUCNOTBI U HArpeBaloT HO PAacTBOpeHWs. 3areM modapnsior 10 cm?
CEPHOM KMCJIOTBhI, pa3baBieHHoW 1:1, W ymapusaioT A0 OebIX MAapoB
cepHOoi KucJIoThl. OCTaTOK OXJIAXAAIOT, CTEHKM YaIUK{ OIOJACKUBAIOT
5—7 cM? BoIlbl ¥ BHOBb YIIApUBAIOT 0 [ApOB CEPHOI KUCIOTHI. OCTaTOK
OXJIAXIAKOT, CTEHKM YalllKi omojackuBawT 20 cM® BOABI, HarpeBaioT
pacTBOp HO PACTBOPEHHUSI OCANKa, MEPEIUBAIOT B CTAKAH BMECTHMOCTBIO
250 cm3, momuBaroT Bomoii mo 50 cM?, moGamnsioT S cM? pacTBOpa a30THO-
KUCJIOr0 MapraHiia, a 3aTeM ITOCTYIAloT KaK yKa3aHo B . 5.3.1.

5.3.3. Iocmpoenue epadyupoeourozo zpaguxa
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B cemb U3 BOCbMH CTaKaHOB BMecTHMOCTBIO 1o 50 cM? momeruator 1,0,
2,0; 3,0; 4,0; 5,0; 6,0 n 7,0 cM? cTaHmapTHOroO pacreopa b, 4to cooTser-
creyer 0,01; 0,02; 0,03; 0,04; 0,05; 0,06 u 0,07 cM> onoBa, a 3aTeM
pacTBOPHI BBINAPUBAIOT JI0CYXa K OXJ1aXAaloT. Bo Bce cTakaHbl 106aB/siIOT
mo 2,5 cm? 2,5 MoJb/nmM? CepHOM KUCIOThbl, HArpeBalOT pacTBop, N06aB-
JI10T 1o 2 cM? pacTBopa acKOpOWHOBOW KHMCJIOThI, OXJIaXIAIOT ¥ MOCTY-
MMaloT, KaK yKa3aHo B I1. 5.3.1. PacTBopoM cpaBHEHHUS CIIYXXHT pacTBOp, He
colepXallui oJoBa.

[To nony4eHHBIM 3HAYCHUAM ONTHYCCKUX TUIOTHOCTEH U COOTBETCT-
BYIOHIMM COREPXaHHUAM ONI0BA CTPOST IPalyMpOBOYHbIA rpaduk.

(Usmenennas penakuus, Usm. Ne 4).

54. ObpaboTKa pe3yJabTaTOB

5.4.1. MaccoByio foJio 0ioBa (X;) B [IpoLIEHTaX BEIMUCIBIIOT 110 opmye

=m-V
X = 100,

rae m; — Macca OJIOBa, HaiAeHHasT IO rpafyWpOBOYHOMY Tpaduky, r;
¥V — o6GbeM HCXOIHOro pacTBOpa Npodbt, CM”;
¥, — o06BbeM aIMKBOTHOHW YacTH pacTBopa IpoOsi, CM3;
m — Macca HaBecKH, T.

5.4.2. AGCONIOTHBIE PACXOXICHMS PE3YNbTATOB MAPAJUIENbHBIX OIpe-
neneHui (d — CXOOMMOCTb) He JOJDKHBI NPEBBIUATH HOMYCKAeMbIX 3Ha-
YEeHUH, YKa3aHHBIX B Ta0. 1.

5.4.3. AGCONIOTHBIC PACXOXIECHUA Pe3yAbTATOB aHAIN3A, ITOTyICHHBIX
B JIBYX PasiMyYHbIX Ta0OpaTOpHUsiX, WIH ABYX pe3ylIbTaTOB aHAIU3a, IOJy-
YeHHBIX B OIHOW JjaGopaTopuM, HO NpH Pa3sNUYHBIX ycnoBusix (D —
BOCHPOM3BOJUMOCTE) HE HODKHBI MpEBBILIATh 3HAYEHHH, YKa3aHHBIX B
Tabn. 1.

5.4.2, 5.4.3. (A3menennan penaxumusa, Mam. Ne 2, 4).

5.4.4. KoHTposib TOYHOCTH aHAIH3A MPOBOAAT Mo 'ocymapcTBeHHBIM
craHgapTHeIM obpasuam (I'CO) M 1o oTpacieBbIM CTaHOAPTHBIM 06-
pasuaM (OCO) wm mo craHgaptHeIM obpasuam npeanpusatus (COIT)
MeIHO-IIMHKOBBIX CIUIaBOB, yreepxneHHeIM FOCT 8.315, unu metomom
n06aBOK, WIM CPaBHEHHEM PE3yJLTATOB, MONYYEHHBIX APYTUM METOLOM,
B coorBetcTBuM ¢ FOCT 25086.

(M3menennas pegaxums, Viam. Ne 4).

5.4.4.1-5.4.4.3. (Mcxymouenni, Mam. Ne 4).
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6. ATOMHO-ABCOPBLIMOHHDBIA METO/I,

6. CYWIHOCTSs MeTOIA

Meron 0CHOBaH Ha paCTBOPSHUH HABECKU B CMECU A30THOM M COJISTHOM
KUCJIOT WJIM, €CJIM ColepXKaHMe oJioBa B crutase MeHee 0,2 %, Ha npeaBa-
PUTEIBHOM KOHLEHTPHPOBAHUM OJIOBA COOCAXICHUEM Ha MMIPAaTMPOBaH-
HYI0 JBYOKMCh MapraHlia ¥ HM3MEpeHHH aTOMHOi abcopOumu o0Ba B
IaMeHN ALETHWIEH—BO3AYX, aleTHIeH—3aKHCh a30Ta WIH BOAOPOI—
BO3AYX, VCTIO/IB3Yd U3IydeHHe C IUIMHOM BOAHbI 286,3 wim 224,6 HM.

62. Antnapatypa, peakKTUBB M PACTBODPH

AToMHO-a0COPOLUOHHBIA CIIEKTPOMETP.

Jlammia 6e33/1eKTpOJHAS WIH C TIOJBIM KaTOMOM JUISE OJIOBA.

Kucnora consnast mo 'OCT 3118 u pas6asnennas 2:1, 1:1 i 5:100.

Kucnora azorast mo T'OCT 4461 u pas6asiennas 1:1 u 1:100.

CMech KUCHOT: CONAHOH, pazbaBneHHON 1:1, U a30THOI, pa36GaBiaeH-
Ho¥ 1:1, B cootHomeHuu 1:1.

Ammuak BonHbii o F'OCT 3760.

Kanwia Mapraniiosokucisiii mo F'OCT 20490, pacteop 50 r/mm’.

Mapranen; ceprokucibiit mo 'OCT 435, pactsop 80 r/mm>.

Tepexucs Bomopona mo N'OCT 10929.

Menap Metanyeckas mo FOCT 859 ¢ mMaccoBoii 1ojell o1oBa MEHee
0,0005 %.

Pacteop Menu: 50 r Memu pactBopsitoT B 350 cM? cMecH KHUCIIOT,
MEPEHOCAT B MEPHYIO KoJIGY BMecTUMOCTEIO 500 cM? ¥ JOJTUBAIOT 10 METKU
BOZIO.

10 cm? pacTBOpa ComepXHT 1 I Meau.

Uunk mo TOCT 3640 ¢ MaccoBoit noseit onosa mMexee 0,0005 %.

Pactrop umHKka: 50 r nuHKa pactBopsioT B 250 cM? cMecH KHUCIIOT,
[IEPEHOCST B MEPHYIO KOJIOY BMECTHMOCTEIO 500 cM? M RONMMBAIOT 10 METKH
BOIOM.

10 cM? pactBOpa comepXHMT 1 I LHHKA.

Mapraren o TOCT 6008 ¢ maccoBoit moneit onosa 0,0005 %.

PacrtBop mapranua: 10 r MapraHia pactBopsiiot B 40 cM? KOHIIEHTpHU-
POBAHHOM a30THOW KUCIOTHI, NoGaBisiiorT 250 cM? KOHIEHTPUPOBAHHON
COJITHO# KUCIIOTBI, IIEPEHOCAT B MEPHYIO K00y BMecTuMocThio 1000 cm?
Y JOMUBAIOT BOLOM KO METKH.

10 cm? pactBopa copepxar 0,1 r Maprasua.

Qoo Mapku O1 o TOCT 860.

CraHmapTHBIA pacTBOp 0J0Ba: 1 I 0loBa B BUAE MEJIKON CTPYXKHM
pactBopsiioT 6e3 HarpeBaHusi B 100 cM® KOHUEHTPUPOBAHHOM COJSTHOM
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xucnorsl. Jobapmsior eute 50 cM’ KOHUEHTPHPOBAHHOM CONISIHOM KHCITIO-
THI K PACTBOP IEPEHOCAT B MEPHYIO Kojiby BMectMmoctbio 1000 cm?,
JIOJIMBAIOT O METKHU COJISIHOY KUCIOTH, pasGasneHHoit 5:100, n nepeme-
ITHBAIOT.

1 cm? pactBopa conepXuT 1 Mr osoBa.

63. IlpoBeneHue aHadTHu3Aa

6.3.1. HNpu maccosoit gone ososa ot 0,2 no 3 % HaBecKy cILIaBa
Maccoif 2  (mpu MaccoBoif Jole ojioBa fo 1 %) wm 0,5 r (ipu MaccoBoi
noJie ceie 1 %) pacTBOpSIIOT B CTaKaHe BMecTHMOCTHIO 250 eM? B 20 wiu
10 cm? cmecu kucnot. [locie pacTBOpEHUS pacTBOP EPCHOCST B MEPHYIO
Konby smecTuMocTbio 100 cM?, MOMMBAIOT JO METKU BOJOMH, IepeMelIn-
BaIOT ¥ H3MEPSIIOT aTOMHYIO abcopOLMIO 0JI0BA B AHAIM3UPYEMOM PACTBO-
pe napauiebHO C pPACTBOPAMU I TIOCTPOEHMS TIPalydpPOBOYHOTO
rpadvka ¥ KOHTPONBHOIO OMLITA B IUIAMEHM alETHIEH-—BO3XYX WM
alleTUNEH—33KNCh a30Ta, HUCNOJNb3yd H3JIyYeHHe ¢ JUIMHON BOJIHBI
286,3 HM.

(Uzmenennan pesakums, Vsm. Ne 3).

6.3.2. Ilpu maccoBoit rose osnoBa ot 0,005 mo 0,2 % HaBecKy CILIaBa
Maccoif, YCTAHOBJIEHHOUI B 3aBMCUMOCTH OT MAaccoBOUW INOJU 0JIOBA IO
Tab. 6, MOMELIAIOT B BBICOKMI cTakaH BMecTuMocThIo 600 cM? 1 pacTtBo-
PSIIOT B CMECH KUCJIOT B KOJIMYECTBE, KAK YKa3aHO B TabI. 6.

Ta6annua 6

Maccosas gona onosa, % Macca Hapecku mpobul, T | O6BEM CMECH KUCIIOT, cM>

Or 0,005 no 0,04 Bximiou. 10,0 100
Cs. 0,04 » 0,10 » 4,0 40
» 0,10 » 0,20 » 2,0 20

3

IMocye pactBopeHMs: MpoOsl pacTBOp pa3daBIAOT Bojoi mo 200—
300 cM3, HEHTPATHIYIOT AMMHAKOM JO BO3HMKHOBEHHSA HeHcue3alolei
BO BpeMsl IIepeMEILIMBAaHMS OCAKa, 3aTeM A00ABISIOT HEOOXOIUMOE KO-~
JIMYECTBO a30THOM KUCNOTEI, pazbaBieHHoIt 1:1, go ero pactBopenus (pH
pactBopa AorkeH O6bITh 2—3). EciiM MaccoBast JoJist MapraHiia B CIUIaBe
Mmeree 0,5 %, To B pacTBop HOOABASIOT 2,5 CM’ pacTBOpa CEPHOKMCIIOTO
MapraHIla, HarpeBaloT 0 KUIleHHus, 100apiaioT 3 cM® pacTBopa Mapran-
LIOBOKMCIOTO Kaymusl W Kunsatdt 1 MuH. PacTBop OCTaBISIIOT CTOSITh
30 MuH, nocse yero ocafoX GUIBTPYIOT HA GWILTP CPeIHEH TUIOTHOCTU
¥ TIPOMBIBAIOT 5 pa3 a30THOM KUCIOTOM, pazdoasinerHom 1:100.
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OcamoK CMBIBAaIOT B CTaKaH, B KOTOPOM IIPOBOAMJIOCH OCAXIEHHUE, U
ocanox Ha GWIBTPE pacTBOPSIOT 15 cM® cosiiHOM KUCIOTH, pa3baBaeHHON
2:1, ¥ pacTBOp NEPEHOCAT B MEPHYIO KoOJOy BMECTHMOCTBIO 25 cm?,
JOMMBAIOT O METKH COJSIHO# KUCIOTOM, pa3basneHHoit 5:100, nmepeme-
IUMBAIOT ¥ M3MEPSIOT AaTOMHYI0 aGCOpOIMIO 0JI0BA, KK YKa3aHo B I1. 6.3.1.

WsMepeHue MpPOBOAAT B IUIAMEHHM BOLOPOA—BO3AyX (OCOOEHHO IpH
Gonee HW3KMX KOHLICHTPALUAX), AUETHICH—BO3AYX WIM aleTWIeH—3a-
KHCh a30Ta IIPH IUTMHE BOJIHBI 286,3 win 224,6 HM.

6.3.3. Iocmpoenue 2padyupoeounozo epaguka

6.3.3.1. TIpu MaccoBoit mone onosa otT 0,2 10 3 % B 1IECTb U3 CEMU
MepHbiX KonG BMectumoctoio o 100 cm? otmepsiior 4,0; 6,0; 8,0; 10,0;
15,0 u 20,0 c™M® cTraHHapTHOrO pacTBopa 0JI0Ba, YTo cooTBeTcTBYET 4,0;
6,0; 8,0; 10,0; 15,0 u 20,0 cM? onosa.

Bo Bce Kon6GBI HATUBAIOT PACTBOPBI MEAM M IIMHKA B COOTBETCTBHUU C
¥X KOHIEHTPALMEN B aHAIM3UPYEMOM pacTBope podsl, NpubaBagioT 1o
5 cM? cMeCHM KMCJIOT, JOJUBAIOT COAAHOM KMCIOTH (5:100) mo MeTku u
NepeMeILKBaIOT.

(Usmenennas pegakuus, U3m. Ne 3).

6.3.3.2. TIpu maccosoi gose ogosa ot 0,005 10 0,2 % B MATH U3 ECTH
crakaHoB BMecTHMocThIo 600 cm? otMepsiior 0,5; 1,0; 2,0; 3,0 u 4,0 cm?
CTAaHJAPTHOIO pPAacTBOpa oJioBa, 4to coorsercTByeT 0,5; 1,0; 2,0; 3,0 u
4,0 Mr 010Ba, B KaXIblii cTakaH N0GaBiAIoT Boxy o oobema 200 cM? u
ycraHaBiauBawoT pH 2—3 pacTBopoM a30THON KUCHOTH ¥ fajiee oCTymna-
10T, KaK yKasaHo B II. 6.3.1.

6.3.3.3. UaMepsioT aTOMHYI0 a6COpOIMIO OJI0BA HENOCPEACTBEHHO
nepen 1 Iocje u3MepeHus abcopOLUMH 0T0BA B aHATU3MPYEMOM PacTBOPE
npoOut. [1o MmojiydeHHbIM 3HAYCHUSIM CTPOST MPagyyupoBOUHbIi rpadux.

64. O6pa6oTKka pe3yJhbTaToB

6.4.1. Maccosyo nomo onoBa (X,) B TMPOUEHTaX BBIYMUCISIIOT II0

dbopmyne

G-Q)v
m

Xy = 100,

rae C; —KOHUEHTpalus OJIOBA B aHANU3UPYEMOM pacTBope HpoObi,
HalileHHast TT0 TPaIyHpOBOYHOMY rpaduKy, r/cM’;
C, — KOHIEHTpalLus 0JIOBA B pACTBOPE KOHTPOJIHHOTO OITBITA, Hall-
JEHHas 110 IPalyHPOBOYHOMY TpaduKy, I/cM’;
V — o6BeM MEpHOI KoJIObI [UTs PUTOTOBIEHMS pACTBOPA HPOOLI, CM’;
m — Macca HaBeCKH, T.
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6.4.2. AGCOMIOTHDIE PACXOKACHUSA PE3YITATOB [MAPALIENBHBIX OIIpe-
neneHnit (d — cXOZMMOCTD) HE JOJDKHBI NPEBBILIATH HOITYCKaeMbIX 3HA-
YeHHUH, yKa3aHHbIX B Tab. 1.

6.4.3. ABCOJIIOTHBIE PACXOXICHUS PE3YAbTATOB GHAIM3A, TOJYYSHHBIX
B JIBYX Pa3jIMYHBIX Ja60OpaTOPUsIX WM OBYX PE3yIbTAaTOB aHAIMU3a, TTOJIy-
YeHHBIX B OAHOU Jaboparopuu, HO NpH Ppa3NU4YHbIX YycioBusx (D —
BOCITPOM3BOAMMOCTb) HE IOJLKHBI MPEBHIIATh 3HAYCHUH, YKA3aHHBIX B
Tabi. 1.

6.4.2, 6.4.3. (A3venennas penaxums, Aam. Ne 2, 4).

6.4.4. KOHTpPOJIL TOYHOCTH aHAIK3a NpoBoAaT Mo I'ocymapcTBEHHbIM
craHzaptabiM o6pasuaM (I'CO) win Mo oTpacieBBIM CTAHIAPTHHIM 06-
pasuam (OCO), wm no craHmaptHbiM obpasuaM npexpnpustus (COIT)
MeIHO-IMHKOBBIX CIUIaBoB, yrBepxaeHHsIM [OCT 8.315, win MeTonoM
I0GABOK, YUIU CPABHEHUEM PE3YNBTATOB, MOJNYYEHHBIX APYTUM METOIOM,
B cootBercTBuM ¢ TOCT 25086.

(U3menennas penakuns, Msm. Ne 4).

6.4.4.1—6.4.4.3. (Mckmoyen, Viam. Ne 4).
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6. IlTocranosneuuem Foccranpapra ot 28.12.92 Ne 1525 cuaro orpann-
YeHHe CpoKa NeHCTBHSA

7. IEPEU3AAHUE (mons 1997 r.) ¢ Mamenenusmu Ne 1, 2, 3, 4,
yreepKaeHuLIMU B okT0pe 1981 r., HonGpe 1987 r., okraGpe 1989 r. u
aexa6pe 1992 r. (MYC 1281, 2—-88, 2—90, 3—93)
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