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M E X T OCUYdAPTCTUBEHHGLbB I CTAHOAPT
PeakTuBbI
MEZOb (11) CEPHOKUMC/IAA 5-BOOHAA rocT
4165-78

TexHuuyecKue ycnosus

Reagents. Copper (11) sulphate pentahydrate. Specifications

OKI'1 26 22240330 03

[ata BBegeHns 01.01.79

HacToswuid cTaHgapT pacnpocTpaHseTcs Ha 5-BoAHYH0 cepHokucnyto medb (11). koTopas npepcrtas-
nseT coboi CUHWI KPUCTaNIMYECKuii NOPOLLOK, pacTBOpMMA B Mofe, pa3baBieHHOM CUpTe Y KOHLEHT-
PUPOBAHHOW CONAHOW KWCNOTE; BbIBETPUBAETCS Ha BO3LYXE.

®opmyna CuS045H,0.

OTHOCUTENbHAA MOMEKyNApHas macca (No MeXAyHapoaHbIM aTOMHbIM Maccam 1987 r.) —249.69.

[Jonyckaetcs nsrotosneHne meau (I1) cepHokmcnoii 5-sogHoin no MCO 6353-2—83 (P.9) (mpwno-
eHve 1) n nposeaeHne aHannsos no NCO 6353-1—82 (NpunoxeHue 2).

(N3meHeHHas pepakuys, M3m. Ne 2, 3).

1. TEXHWYECKWVE TPEBOBAHUNA

1.1. 5-BogHasA CepHOKMCNas Mefb AO/MKHA ObiTb M3rOTOB/EHA B COOTBETCTBMM C TPebOBaHUAMMU
HacToALLero ctaHgapTa Mo TeXHOMOTMYECKOMY PernameHTy, YTBEPX/AEHHOMY B YCTaHOBNEHHOM MOpsAKe.

1.2. Mo U3NKO-XMMUYECKMM MNOKaszaTensam 5-sofHas cepHokucnas medb (1) gomkHa coOOTBETCTBO-
BaTb TPeOOBAHUAM U HOpPMaM, yKasaHHbIM B Tabnuue.

Hopma
XumMunyecku YuncTblii gns o
HanmeHoBaHMe nokasatens ancThii (x.0.) Wanum (4.1.a> Ynetblid (4.)
OKIM 26 2224 OKM 26 2224 OKOI-;3i6022224
0333 00 0332 01
1 MaccoBas gons 5-BofHOH cepHokwucioid megun (11)
<CuSQj-5H>0), « . HC mMeHee 99.5 9.5 98,5
2. MaccoBas Jons HepaCTBOPUMbIX B BOJE BELLECTB, %.
HC 6opcc 0.002 0.004 0.008
3. Maccosast gonsi o6uero azota (N), %, Hc 6ornee 0.001 0.002 0.008
4. MaccoBas fons xiopugos <Cl), %, Hc 6onee 0.0005 0.0005 0.0050
5. Maccoasi gons xenesa (Fc), %. Hc 6onee 0.001 0.005 0.020
6. Maccosast fons Mbllbsika (As). %, Hc 6onee 0.0005 0.0005 Hc Hopmupyetcs
7. MaccoBasi JONA HeOCaXKAACMbIX CePOBOLOPOSOM Be-
LLIeCTB B BUfe CyNb(haToB, %. HC 6Goree 0.05 0,10 0,20
8. Maccosas fons Hukens (Ni).  He 6onee 0.002 Hc Hopmmpyemcs
(M3meHeHHas pegakums, Mam. Ne 1, 2, 3).
M3paHne oduumnansHoe MNepeneyaTka BocnpeLLeHa

£> N3patenscTBO cTaHgapTos, 1978
£ UMK W3gatenscreo ctaHgapTos, 2001
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2. MPABUNA NMPUNEMKU

2.1. TpaBuna npuemkn —no MOCT 3885.

2.2. OnpegeneHne MaccoBbIX [O/ei XNOpMAOB, O6LLEro asoTa M HeoCaXgaeMbiX CEpPOBOAOPOAOM
BELLECTB B BMAe Cy/b(aToB M3roTOBWUTENb NPOBOAUT B Kaxol 20-i napTuw.

(BBeneH pgononHuTensHo, M3m. Ne 2).

3. METOAbl AHAIN3A

3.1a. O6uwwme yKasaHuUa No NpoBegeHnto aHannsa —no MOCT 27025.

Mpyv B3BELUMBAHUU NPUMEHSAIOT 1labopaTopHbIe BeChl 00LLEro HazHavyeHus Tunos BJ/1P-200r u BI1KT-
500r-M wnnn BJ13-200T.

[JonyckaeTcs NpUMEHATL fpyrue CpeAcTBa U3MEpPEeHUs C METPOSIOrMYECKUMM XapaKTepucTnkammn u
060pyfi0BaHNEe C TEXHUYECKNMMW XapaKTePUCTUKaMM HE XYXKe, & TakKe PeakTUBbl MO KayecTBy He Hubdke
yKas3aHHbIX B HacTOfLLEM CTaHAapTe.

(N3meHeHHas pepakums, Msm. Ne 2, 3).

3.1. TMpo6bl oT6mpatoT no TOCT 3885. Macca cpefHeli Npobbl fomKHa 6bITb He MeHee 300 T.

(N3meHeHHas pepakums, Wsm. Ne 3).

32. OnpepeneHue maccoBoW fonu 5-BogHON cepHokwucnoi megm (IN)

3.2.1. AnnapaTypa, peakTnBbl U PacTBOpbI

BropeTka BMecTMMOCTbto 50 cM3 ¢ ueHoii geneHns 0,1 cm3.

Konba KH-2-250—34 TXC no MOCT 25336.

MuneTkn rpagyvpoBaHHble BMECTUMOCTbIO 2,5 1 10 cm3

CrakaHunk CB-14/8 no MOCT 25336.

LUnnuHgp 1(3)-100-2 no FOCT 1770.

Boga guctunnuposarHas no FOCT 67009.

Kanwnit iiogucTbiid no FOCT 4232, . u.

Kucnota ykcycHas no FOCT 61. negaHasd, X. u.

Kpaxman pacteopumblii no FTOCT 10163, pacTBop ¢ MaccoBoi gonei 1 %.

Hatpuii cepHOBaTUCTOKHCAbIN (HaTpms TMocynbdat) 5-BogHbIli no FOCT 27068. pacTBOp MONAPHOW
KoHueHTpauum ¢ (Na,S.0, 5H.0) = 0,1 monb/am3 (0,1 n.); rotoeaT no FOCT 25794.2.

(N3meHeHHan pepakums, M3m. K» 2, 3).

3.2.2. TposegeHne aHanmnsa

1.0000 r npenapara MoMeLlaloT B Konby, pacTBopsAloT B 50 cM’ BoAbl, NpnbaBnsoT 5 cM3 YKCYCHOW
KUCNOTbI, 3 T IOAUCTOrO Kanus, NepeMeLLnBatoT n TUTPYHOT U3 BIOPeTKM pacTBOPOM 5-BOAHOr0 CepHOBa-
TUCTOKWCIOrO HaTpus, Npubasnfs B KOHLE TUTPOBaHMS 2 CM3 pacTBopa Kpaxmasa.

(M3meHeHHas pepgakuus, Vsm. Ne 2).

3.2.3. Ob6paboTka pe3ynbTaToB

MaccoByto gonto 5-sogHoli cepHokucnoi meau (1) (J1) B mpoueHTax BbIMUCAAKOT No opmyne

,» Vm0.02497-100

rae  V—o6beM pactBopa 5-BOAHOr0 CEPHOBATUCTOKMCAOrO HAaTPMA MOJMIIPHOM KOHLLEHTPaLumn TO4HO
0,1 monb/gm3, 13pacxofoBaHHbIA Ha TUTPOBaHUE, CM3;
T —Macca HaBecku, T;
0.02497 —macca 5-BogHoli cepHokucnoit meau (I1), cootBeTcTBytowas | cm3pacTBopa CEpHOBAaTUCTOKHC-
NOro HaTpPWs MONSIPHOM KOHLEHTpaLuum TouHo 1 monb/gm3 T.
B pesynbTaT aHanM3a BHOCAT MOMNPaBKy Ha maccy /oAaToB B MPUMEHSEMOM KOMYECTBE MOAMCTOro
Kanus, ornpeaensiemMmyto KOHTPO/bHbIM OMbITOM.
3a pesynbTaT aHanM3a NPUHUMAOT CpefHee apuMeTUYeCKoe Pesy/bTaToB TPexX napasiiefibHbiX on-
pefeneHnii, abCOMOTHOE PACXOXAEHWE MeXAy Hanbonee OTAUYAIOLWMMUCS 3HAYEHUAMU KOTOPbLIX He
MpeBbILIAET AOMYCKAaeMOro pacxoxaeHus, pasHoro 0,3 %.
[Jonyckaemas abconoTHas cyMmapHas NorpeLHocTb pesynbtata aHanmsa +0.4 % npu [oBepuTeb-
Holn BepoaTHOCTM P = 0,95.
(N3meHeHHas pegakums, M3m. Ne 2, 3).
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33. OnpepeneHne MaccoBOW AONM HEpPacTBOPWMbIX B BOLE BELLECTB

3.3.1. AnnapaTypa, peakTuBbl ¥ PacTBOpPbI

CrakaH B-1-600 TXC no MOCT 25336.

Turens dunbTpytowuii Tna T MOP 10 nam Td MOP 16 no MOCT 25336.

Uunnnagp 2-500—2 nam mensypka 500 no MOCT 1770.

Boga auctunnuposaHHaa no FOCT 6709.

Kucnota cepHas no FOCT 4204. pacTtBop ¢ MaccoBoii goneii 20 %.

3.3.2. TposegeHve aHanusa

50.00 r npenapara MoOMeLlaloT B CTakaH 1 pacTeopsoT B 300 cM5B0AbI, NpeABapUTE/IbHO HarpeToi
40 60 *C n nogkucneHHoli 1cm3pacTBopa CEpHOI KUCNOTbI. PacTBOp GUNbLTPYIOT Yepes GUnbTPyoLnii
TUrenb, NpesBapuTeNibHO BbICYLIEHHbIW [0 NOCTOSHHOW Macchl W B3BELUEHHbIV (pe3ynbTaT B3BeLUMBA-
HUA B rpammMax 3anucbiBalOT C TOYHOCTHIO 40 YETBEPTOro JecATUYHOro 3Haka). OCTaTOK Ha (uibTpe
npombiBaloT 150 cM’ ropsyein Bogbl M cywat B CywnnbHOM wkagy npu 105—110 'C A0 NMOCTOSIHHOW
maccel.

MpenapaT cuMTatOT COOTBETCTBYHOLMM TPeOOBaHMAM HACTOALLEro CTaHAapTa, ecim Macca ocTaTka
noc/ie BbICYLUMBAHWA He OyfeT npesbIwaTh:

[/19 npenapaTta XMMWUYecKn YncTblii — | Mr,

4N18 npenapata YnCTbI 417 aHanvu3a —2 Mr,

419 npenapaTa YNCTbI —4 Mr.

Jonyckaemas OTHOCUTENbHAA CyMMapHasa MorpewwHocTb pesynbTara aHanusa £30 % ana npenapara
KBaNMuKaumm X. 4. n 4. 4. a. n 15 % ans npenapata Keaaupukauuyu Y. Npu SOBEPUTENbHON BEpOAT-
Hoctn P = 0,95.

3.3.1. 3.3.2. (3meHeHHasA pegakums, Miam. Ne 2, 3).

34. OnpepeneHune mMaccoBOW Aonum obuiero asoTa

Onpegenexune npoBogsaT no FOCT 10671.4. Mpwu atom 2.00 © npenapara XMMUYECKN YACTBIA Man
1.00 r npenapata 4UCTbIi ANiS aHanuM3a W YUCTbIA nomewawT B Konby K-2—250—34 TXC
(FOCT 25336). pacTtBopsitoT B 50 cmM5Bofbl 1 fanee onpeseneHre NPoBOAAT BU3YaibHO-KOOPUMETPU-
YECKUM METOOM.

Mpenapat cuMTaloT COOTBETCTBYIOLMM TPEO6OBAHUAM HACTOALLErO CTaHAAPTa, EC/IM OKpacka aHanu-
3MpyeMoro pactsopa He OyAeT MHTEHCKMBHee OKpacku pacTBOpa, NPUrOTOB/EHHOrO0 OAHOBPEMEHHO C
aHa/IM3MPYEMbIM W COflePXKALLIEro B TaKOM Xe 06beme:

[N npenaparta XMMnUyecku YncTblii —0,02 mr N,

[N19 npenapata YncTblil gna aHanmsa —0.02 mr N,

Ansa npenapata umnctbiii —0,08 mr N.
| cm’ pacTBopa rugpookucu Hatpua u 1cm3 pactsopa peaktusa Heccnepa unu Heccnepa — BuHknepa.

(M3meHeHHas pefakums, M3m. Ne 2).

35 OnpepgeneHne MaccoBOl [JOAM XNOPUAOB

Onpepgenenve nposogsaT no MOCT 10671.7. Mpu atom 5,00 r npenapata NOMELLAOT B MEPHYO KOOy
BMecTMMOCTbI0 100 cM3 pacTBopstoT B 50 cm3 Boabl, npnbasnaoT 10 cm3 pacTBopa a3oTHOM KUCMOThI €
MaccoBoil poneli 25 %, [OBOAAT 00bEM pacTBOpa BOAON A0 METKM W MepemelunBatoT. 3aTemM pacTBop
(hUNLTPYIOT Yepe3 06e340M1EHHbI PUNLTP «CUHAS NEHTA*, NPeABapUTEIbHO MPOMBbIThIA PaCTBOPOM a30THOW
KUCNOTbI C MaccoBoit gonein 1 %.

20 cMm3 NofyyeHHOro pacteopa (COOTBETCTBYHOT 1 I npenapata) NOMeLLalOT B KOHWYECKYH Konby
BMecTMMOCTbI0 100 cM3, goBOAAT 06Gbem» pacTBopa Bofoi A0 39 cMm3 M ganee onpefeneHne MpPOBOAAT
BM3ya/IbHO-HEe(en0.MeTpUUECKM METOA0M B 06beMe 40 cM3, He NpnbaBnsAs a30THYH KUC/OTY.

MpenapaT cYATAlOT COOTBETCTBYIOLLMM TPe6OBaHUAM HaCTOALEro CTaHAapTa, ecniv onanecueHums
aHa/IM3Mpyemoro pactsopa He OyfieT MHTEHCKBHEe OnanecueHLMmn pacTrnopa. MpuroToBIEHHOro 04HOBpE-
MEHHO C aHa/M3MpPyeMbIM U COAEPXKaLLero B TakoM ke o6beme: 20 cm3 pacTBopa 5-BOAHOIN CEPHOKMCON
meamn (I1), He cogepxatlero X0puaoB.

[N18 npenaparta XMmnyecku ymuctolid —0,005 mr Cl,

AN npenaparta uncTblii ansa aHanmsa —0,005 mr Cl,

AN npenapata uncTblii —0,050 mr CL
1 1cm3pacTBopa a30THOKWCIOrO cepebpa.

PactBop 5-BogHOI cepHokumcnoin mean (11), He copepkalymii XNOpPMAOB, FOTOBAT Crefytowmm obpa-
3oM: 5.00 r npenapata NomeLLaloT B MepHY0 Konby BMecTumocTbio 100 cM3 pacTBopsitoT B 50 cM3 BOAbI,
npubasnaT 10 cmM3 pacTBopa a30THOM KWUCNOTbl C MaccoBol foneid 25 %. 5 cm5 pacTBopa a30THOKMC-
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noro cepebpa, JOBOAAT 00bEM pacTBOpa BOAON 40 METKM, MEPEMELLMBAKOT MOCTaBAAT Ha 124 B TeMNOM
mecTe.

3aTem pacTBop (UNLTPYIOT Yepe306e330/1eHHbIV PUbTP «CUHASA IEHTa», NMPeABapUTENbHO NPOMBITbIN
ropsiuMm pacTBOPOM a30THOI KWUCNOTbl C MaccoBow gonein 1 %.

(N3meHeHHas pepakumsa, Mam. Ne 1, 2).

36. OnpepeneHne MaccoBOW AonNu Xxenesa

OnpegeneHune npoeogat no MOCI 10555. Mpw atom 2,00 r npenapara NomeLLarT B CTakaH BMECTU-
mocTbio 100 cM-1 1 aanee ornpefeneHne NPOBOAAT Cy/Nb(OCATMLMIOBLIM METOLOM C MpeABapuUTe/bHbIM
OT/Ie/IEHNEM >Kenesa PacTBOPOM ammuaka B MPUCYTCTBUW X/IOPUCTOTO aMMOHMA, PacTBOPAs OCafloK Ha
(unnbTpe 3 CM3 pacTBOpa CONSAHOM KWUCMOTbl BMECTO 2 cM3. PunbTpaT M NpoMbIBHbIE BOAbI COBMPAIOT B
MEpHYI0 KoNnby BMecTMMOCTbio 100 cM3 [0BOAAT 06bEM pacTBopa BOAON A0 METKU M NepeMeLLvBatoT.

ATA aHanm3a 6epyT 25 cmM3 NONYYEHHOro pacTBopa (cooTBeTCTBYHOT 0,5 © npenaparta) 4na npenapara
XUMUYECKN YUCTBIA 1 YNCTbI ana aHanmsa u 12,5 cm3 (cooTBeTcTBYHOT 0,25 I Mpenapata) Ans npenapata
yncTblil. OnpegeneHre NPoOBOAAT, He Mpu6aBNAs PacTBOpa COMSAHON KUCNOTbI.

Mpenapat cunTatoT COOTBETCTBYIOLLMM TpebOBaHNAM HACTOSLLErO CTaHAaPTa, eC/IN Macca Xenesa He
OyfeT npesbILLATL:

AN npenapara XMMUYeckn 4nctelin —0,005 Mr,

[N18 npenapata YncTbliA gna aHanmnsa — 0,025 wmr,

Ans npenapata ynctblil —0.050 wr.

B pe3ynbTar aHanvM3a BHOCAT MOMpaBKy Ha MacCy Xefesa B MPUMEHAEMbIX KO/IMYeCTBaX PeakTUBOB,
onpefensieMyro KOHTPO/IbHbLIM OMbITOM.

[JonyckaeTcs 3akaH4MBaTh OMpefeneHne BU3yasbHO.

Mpwn pasHornacusx B OLEHKEe MacCOBOW [O/M Kenes3a aHa/n3 3akaHuMBaloT (HOTOMETPUYECKU.

37. OnpepaeneHne MaccoBOW AONM MbllWbSAKA

OnpegeneHune nposoaat no MOCT 10485. Mpu atom 0,50 r npenapaTa MomeLlatoT B KOHUYECKYHO
Konby BmecTumocTbio 100 cm3, pacTBopsAtoT B 40 cm3 Bogpl, NpubaBnsaoT 1 cM3 KOHLEHTPUPOBaHHOM
asoTHoi kucnoTbl (TOCT 4461), HarpeBalOT A0 KUMEHUS U KUNATAT 1—2 MuH. K ropsuemy pacTsopy
nNpunbasnsaoT 2 cM3pacTBOPa XKene30aMMOHNIAHBIX KBACLLOB C MAacCOBOW aoneit 1% u npy nepeMeLLmBaHnm
pacTBOp ammuaka Cc MaccoBoii goneit 25 % 40 NOMHOr0 pacTBOPEHUs BbiNaBLUEro ocagka 0CHOBHOM conu
meau. 3atem npubasnsoT 2 cM3 U3bbITKA pacTBOpa aMMuaka, JOBOAAT PacTBOP 40 KUMEHUA U Bbl4epXu-
BatoT 30 MUH Ha KunsaLiei BOASAHON GaHe.

lopaunin pacTBop UALTPYIOT Yepe3 06e330/1eHHbIA (ULTP «benas neHTa», 0CafOK Ha (ubTpe
npombiBatoT 100 cmM3 ropsyeil BoMbl, cogepxkallein 2 cM3 pacTBopa ammuaka, A0 MCYE3HOBEHUS CUHEN
OKpAacku Ha punbTpe, oTbpackiBas (UALTPAT M NPOMbIBHbIE BOAbI.

Ocafiok Ha mnbTpe pacTBOpAOT 20 M3 ropsAYero pacTeopa CepHOW KUCMOTbI.

4 cm3 nonyyeHHoro pacteopa (cooteeTcTBytOT 0.10 © npenaparta) nomewardT B Konby npubopa ans
onpefeneHns MbllbAKa W fanee onpefeneHne NpoBoAT BU3YaslbHbIM METOLOM C NPUMeHeHnemM 6pPOMHO-
PTYTHOI 6ymarv B CEpPHOKUCNON cpege, npubasnas 16 cm3cepHoit Kncnotel BMecTo 20 cm3

MpenapaT cunTatoT COOTBETCTBYIOLMM TpebOBaHUAM HACTOSLLEr0 CTaH4apTa, ecniv oKpacka 6pom-
HOPTYTHOI 6ymaru OT aHaIM3npyemMoro pacTeopa He 6yaeT MHTEHCMBHEE OKPAacKyu GPOMHOPTYTHO 6ymaru
OT pacTBOpa, NPUroTOATEHHOr0 OHOBPEMEHHO C aHA/IM3MPYEMbIM U COZIEPXKALLEro B TAKOM Xe 06beme
0,0005 mr As. 20 cm3 pacTBopa cepHoit kucnoTbl, 0.5 cm3 pacTBopa 2-BOAHOr0 [ABYX/IOPMUCTOrO 0/10Ba U
5 I UMHKa.

3.6. 3.7. (U3meHeHHasa pefakums, N3m. Ne 2, 3).

3.8 OnpefeneHne MaccoBOW [ONM HeoCaXJaeMblX CepOBOLOPOAOM Be-
wecTB B BuAe cynbaTtoB

3.8.1. AnnapaTypa, peakTuBbl 1 PacTBOPbI

Konba KH-2-250—34 TXC no MOCT 25336.

MuneTka rpagynposaHHas BMeCTUMOCTbIO 10 cm3

Umnuugpel 1(3)—250—2 n 1(3)-100-2 no MOCT 1770.

Yawa 100 no MOCT 19908.

Yawka BbinapuTenbHas 3 no FOCT 9147.

Boga guctunnmposaHHas no MOCT 6709.

Kucnota cepHas no FOCT 4204, pactsBop ¢ MaccoBoii goneii 20 %; rotoeat no MOCT 4517.

CepoBofopog,.

3.8.2. TMposefeHne aHam3a

10,00 r npenapata nomeLatoT B Konby (¢ MeTkoi Ha 150 cm3) u pacTBopsitoT B 140cm3Bogsl. K pactBopy
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npubasnatoT 10 cmM3 pacTBOpa CEPHOW KUcnoTbl 1 HarpesatoT o 70—80 “C. Konby nomellatoT B ropsyyto
6aHI0 1 MeJIeHHO NPOMYCKaloT CepOBOAOPOA A0 MOHOTO OCaXAEHUA CEPHUCTOW Meay (Npoba Ha NosHoTY'
ocaxfeHus). 3ateM 06bem pacTBOpa AOBOAAT BOAOW 40 METKM 1 MepemelunBaioT. OXnaxgeHHbIA 0TCTO-
ABLUMICA pacTBOpP BbICTPO PUALTPYIOT Yepe3 CKnaguathblii YUNbTP, MOAHOCTHLIO 3aNONHAS ero PUNLTPYEMON
XXMAKOCTbIO (4719 NPeAoTBPaLLEHUS BOSMOXHOIO OKUCIEHUSA CEPHUCTOW MeAy N NPOXOXAEHWS, BCNeCTBYE
3TOro, Mean B hubTpar).

75 cm' unbTpaTa (COOTBETCTBYIOT 5 I npenapata) unamHapom 1(3)—100—2 nomeliatoT B npeg-
BapuTENbHO LOBEAEHHYIO A0 MOCTOSAHHOW Macchbl W B3BELLEHHYI (pe3ynbTaT B3BeLUMBAHWSA B FpaMmmax
3anuncbIiBaloT C TOYHOCTBIO fj0 YeTBEPTOro JECATUYHOIO 3HaKa) BbINapUTE/IbHYIO YallKy WU KBapLEBYHO
yawy ¥ BbIMapMBalOT cHayana Ha BOASAHON, a 3aTeM Ha Mec4aHoi baHe [0 MpeKpalleHns BblAeneHns
napoB cepHol KucnoTel. OCTaTOK NpoKanusalT B MydensHoin neun npyu 500—600 'C [0 NOCTOSHHOM
maccebl.

MpenapaT cuuTatOT COOTBETCTBYHOLMM TPeOOBaHMAM HACTOALLEro CTaHAapTa, ecim Macca ocTaTka
Mnocne NpoKanuBaHWA He OyfeT MpeBblLaTh:

L9 npenapaTta XMMWUYecKn YncTblii —2,5 wr,

[N npenapaTa YnCTbIi AN aHanmsa —5,0 wr,

AN npenaparta ynctblii — 10,0 mr.

OCTaTOK COXpaHAIOT ANs onpefeneHns MaccoBoi gann Hukens mo n. 3.9.

[Jonyckaemas 0THOCUTeNbHAsA CyMMapHas MorpeLHocTb pesynbTata aHanmsa +15 % npu fosepuTesb-
HOM BeposATHocTM P = 0,95.

3.8.1. 3.8.2. (N3veHeHHan pepakuys, M3m. Ne 2, 3).

39. OnpepeneHve MaccoBOW A0NW HWUKENSH

3.9.1. AnnapaTypa, peakTuBbl 1 pacTBOpPbI

lMuneTka rpagynposaHHas BMeCcTUMOCTbIO 5 nan 10 cm3

Mpobupka 111-16-150 XC no MOCT 25336.

Unnungpel 1(3)—25—2 no TOCT 1770.

AMMunak BogHbI mo FTOCT 3760. pacTnop ¢ maccoBoii gonein 10 %.

AMMOHWI THAPOHWUTPAT (AaMMOHUIA NTMMOHHOKMC/IbIA ABY3aMeLLeHHbI). pacTBOpP C MacCoBOW Jonel
10 %.

Bpom no MOCT 4109, HacbILEHHbIA BOAHbIVA pacTBop (6poMHas Boga); rotoeat no MTOCT 4517.

Boga guctunnmposaHHas no FOCT 67009.

Oumetnnrnnokcum no FOCT 5828, cnupToOBOI pacTBOpP C MaccoBOi goneit | %, roToBAT no
FOCT 4517.

Kucnota asotHasa no MOCT 4461.

Kucnota consHas no FOCT 3118 KOHUEHTPMPOBaHHas 1 pacTBOP C MaccoBOi fonein 25 %\ rotosaTt
no FOCT 4517.

PactBop, cogepxawmii Ni; rotoBaT no FOCT 4212; cOOTBETCTBYHOLWMM pa3baBfeHnemM roToBAT
pacTBOp MaccoBOi KoHueHTpauuu 0.01 mr/cm3 Ni.

CnnpT 3TMNOBbLIN PeKTUMKOBaHHbIV TexHUYecknidA no TOCT 18300 BbicLuero copra.

CMecb K1CNOT; FOTOBAT, CMELLIMBAA KOHLEHTPUPOBAHHYIO a30THYIO U CONAHYIO KUCNOTbI B 06bEMHOM
COOTHOLWeHun 1:3.

(N3meHeHHas pepakums, Wsm. Ne 2, 3).

3.9.2. Ypose<kuure aHeMum

K ocTaTky, nosyyeHHomy no n. 3.8, npu6asnsoT 4 cM3CMeCH KWCOT W BbINapuBaloT Ha BOAAHOW
6aHe gocyxa. OcTaToK pacTBopstoT B 1 cm3pacTBopa COMSIHOW KMCNOThbI ¢ MaccoBoii goneii 25 % n 19 cm3
BOAbI M (MUALTPYIOT Yepe3 06e330M1eHNbli (UNbTP «CUHAA NeHTa™.

2 cm3nony4yeHHOro pacTeopa (cooTBeTcTBYHOT 0,5 r npenapara) noMeLwaroT B NPO6MPKY 13 6ecBeT-
HOro cTekna, NpuoasnAlOT Npy nepeMelimBaHMn 2 CM3 pacTBopa [BY3aMeLLUEHHOro SIMMOHHOKUCIONO
ammoHus, 1 cm3 gucTunanpoBaHHOl Bofbl. 1 cM3 6pomHOl Bogbl. 7 CM3 pacTBopa amMMuaka n 3 cm3
pacTsopa AVMETUNTINOKCUMA.

MpenapaT cuMTaloT COOTBETCTBYIOWMM TpebOBaHWAM HACTOALLEro cTaHfjapTa, ecnim Habnogaemas
yepe3 K) MMH MO ocy NPOBMPKM PO30BATO-OpaHXEeBas OKpacka aHanu3Mpyemoro pactsopa He 6ygeT
WHTEHCUBHEE OKPACKMW pacTBopa, MpPUroTOBMIEHHOIO OJHOBPEMEHHO C aHAIM3NPYEMbIM W COAEPXKALLErO B
TakoM >Xe 0bbeme: Ansd npenapara Xxummnyeckn ymctbiid 0.01 mr Ni, 0.1 cm3 pacTBopa CONAHOW KUCMOTbI.
2 cM3 pacTBopa ABY3aMeLleHHOro MMOHHOKMCIOro aMMoHus, 1 cm3 6poMHOIA Bogpbl, 7 cM3 pacTBopa
amMuaka u 3 cM3pactsopa AUMETUATINOKCAMA.

(M3meHeHHas pefakums, M3m. Ne 2).
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4. YTIAKOBKA, MAPKNPOBKA, TPAHCIOPTPOBAHWE N XPAHEHUE

4.1. TpenapaT ynakoBbIBaOT WU MapkupytoT B cooTeeTcTBum ¢ TOCT 3885.

Bug v tun Tapel: 2-1, 2-2, 2-4, 2-9, 6-1, 11-1, II—6.

pynna dacosku: 1V. V, VI. VII.

KnaccHukanHoHubli wndgp rpysos no FOCT 19433—9153.

(M3meHeHHast pepgakuus, Vism. Je 1, 2, 3).

4.2. TlpenapaT MepeBO3AT BCEMW BUamy TpaHCMoOpPTa B COOTBETCTBUW C MNpaBuiamy MepeBO3KU
rpy3oB, [eliCTBYHOLMMI Ha JaHHOM BUfe TPaHCMOopTa.

4.3. TpenapaT XpaHAT B YNakoBKe W3rOTOBUTENA B KPbITbIX CKAAACKUX MOMELLEHUAX.

5. TAPAHTUN N3rOTOBUTENA

5.1. M3rotoBuTENb rapaHTUpyeT COOTBETCTBME Npenapara Tpe6oBaHUAM HaCTOALLEro cTaHAapTa, npu
COo6/M0AEHNN YCIOBUIA TPAHCMOPTUPOBAHUA U XPaHEHNS.

5.2. TapaHTWiiHbIA CPOK XpaHeHUs npenapaTta —[ga rofa co JHA H3roToaTeHus.

5.1. 5.2. ('3meHeHHas pegfakuys, M3m. Ne 1).

6. TPEBOBAHWVA BE3OMNACHOCTU

6.1. 5-BogHas cepHokucnas mefb (II) —Heroptouee TOKcU4yHOe BellecTBo. [pu nonagaHum
BHYTPb OpraHu3ma BbI3blBaeT OTpaBneHue, Npy nonagaHum Ha KoXy 1 Cnn3nctble 060/104KN — pasgpa-
XeHue. o cTeneHn BO3fENCTBUA Ha OpraHM3M 4YenoBeka OTHOCMTCH K BellecTBaM 2-ro Kniacca onac-
HocTh (TOCT 12.1.007). MNpeaensHO fonycTumas KOHUEHTpauusa B Bo3ayxe pabouyeid 30Hbl —0,5 mr/m3
(no megwm).

6.2. TMpu paboTe ¢ nNpenapaTom cnefyeT NPUMEHATb CPeACcTBa WHAMBUAYANbHON 3almnThbl B COOTBET-
CTBMM C TUMOBLIMW OTPAC/EBLIMW HOPMaMW, & TaKkKe Cob/Io4aTh NPasua IMYHON TUrUeHbI.

6.1. 6.2. (3meHeHHasA pegakums, 3m. Ne 2, 3).

6.3. TomeLLeHns, B KOTOPbIX MPOBOAATCA paboTbl C NpenapatoM, OMKHbI 6biTb 060PYA0BaHbI
HenpepbIBHO AECTBYHOLLEA MPUTOYHO-BLITSXKHONM BEHTUAALMER. AHann3 npenapata B nabopaTtopusx cie-
[yeT NPOBOAWTbL B BbITSXKHOM LUKady.

(M3meHeHHas pefakums, M3m. \? 3).
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NMPUNNOXEHWE |
O6nasaTenbHoe

NCO 6353-2—83 PeakTuBbl ANt XMMUYECKOro aHasmsa. Yactb 2. TexHuyeckue ycnosus. MNepsas cepus
P.9. Meab (WN) cepHokucnas 5-sogHasi. OTHOCUTeNbHAs MOMeKynsapHas macca 249,68.
P.9.1. TexHuyeckune Tpeb6oBaHUSA

MaccoBas f,onsi CepHOKMNCNON S-BOAHON Menn

(I1) (CuSO4-5HG0 ) %. HC MEHEE .coevicveiiieeieceeeieete s
Maccosas gons xnopugos (C1), %. He 6onee
MaccoBasi gonsa obuiero asota (N), %. HC 6onee
Maccosas fons xenesa (Fe). %, Hc 6onee....
MaccoBas gonsi Hukenst (Nr). %. Hc 6onee.
MaccoBas gona kanus (K), %, Hc 6onee
MaccoBas gons Hatpus (Na), %, HC 6onee
MaccoBas gona umHka (Zn), HCc 6onee

P.9.2. MpurotoBneHne aHanus3npyemoro pactsopa

10 r npenapata pacTBopstoT B SO cM3 Bogbl 1 pasbaansoT 4o 100 cm3.

P.9.3. MeToabl aHanusa

P.9.3.1 OnpepfeneHne MaccoBoii 40NN CepPHOKUCNOI 5-BogHOM Meamn ()

Okono 1.0000 r npenapata B3BeLUNBAIOT U PacTBOpPSAOT B 60 CM3 soab:.

K aTomy pacTBopy npub6aBnsitoT 5 cM3 pacTBopa CepHOM KMUCA0Tbl ¢ MaccoBol goneli 20 % un 3 r ognga Kanus.
TUTPYIOT BbIAEMBLUWIACA 1i04 PAaCTBOPOM CEPHOHATUCTOKMCN0r0 HAaTPUS MONSIPHOM KOHLeHTpaumn TouHoc (Na,S,05) =
= 0.1 monb/am3, go6aBNAs K KOHLY TUTPOBaHWA pacTBOp Kpaxmasna.

PacTBop Kpaxmana rotoBsT ciegytowmm obpasom: 13 1,0 r pacTBOPUMOro Kpaxmana n 5 cm3 Bofbl NpUroTaanH-
BalOT MacTy, BHOCAT 3Ty nacTy, mepemelumsas, 1 100 em3 Kunsweid Bogbl, KUMATAT HECKO/IbKO MUHYT U OXNaXAatoT.
PactBop rofeH B TeueHue AByX Hefenb. (CPOK TOAHOCTM pacTBOpa MOXET ObiTb MPOANEH A0 HECKONbKUX MecsiLeB
[,06aaTCHNUCM HECKONbKUX Karesb pacTsop*! opmanbaernga).

1,00 cm ' pacTBopa CEpHOBATUCTOKMC/IOK HATPUSi MONSIPHOW KOHUeHTpauumn TouHo ¢ (Na,S,05) = ().! monb/gm3
coorsBetcTByeT 0.02497 r CuS04-5H,0.

P.9.3.2. OnpepeneHvie MaccoBoii 4OAN XOPULOB

10 cm3aHanusmpyemoro pacteopa (P.9.2) pasbaanstoT o 20cm3 BOLOV M aHaIM3MPYHT B COOTBETCTBMM ¢ OM 2%,

[OTOBAT KOHTPOJIbHbIN pacTBop, ucnonb3ys ! cm3 xopugHoro pacteopa cpaBHeHus 11(1 cm3 = 0,001 % CI).

XnopugHbin pacTtBop cpaBHeHWst |l rOTOBAT HeNoCpPeACTBEHHO Mepef ynotpebneHvem pasbaascHUCM BOLONM B
MepHOI Konbe OCHOBHOFO pacTBOpa CpaBHeHWs B COOTHoweHuu 1:100. OCHOBHOI PacTBOP CPaBHEHUS FOTOBAT
cnepytowmm o6pasom: 1,65 r NaCl pacTBopstoT B BoAe, pa3baBnstoT BOLON L0 MeNKU B MEPHOIN K016e BMECTUMOCTbIO
1000 cM3 1 nepemeLLMBatoT.

P.9.3.3. OnpegeneHne maccoBoii ganu oblero asoTa

10 cm 3 aHanmsupyemoro pactsopa (P.9.2) aHannsupytoT B cCOOTBeTCTBMM ¢ OM 6*.

[OTOBSAT KOHTPO/bHBIA pacTBOpP, UCMONb3ys 3 cM3 a3oTcoAepykallero pacteopa cpaBHeHus 1l (3 cm3 = 0,003 % N).

AsoTcofep>aLlnii pactBop cpaBHeHMs |l FOTOBAT HenMocpeACTBEHHO Nepes ynoTpebneHvem pasbaBieHNeM BOfOW
B MEpPHOWN Konbe OCHOBHOMO pacTBopa CpaBHeHWA B COOTHOLIeHWW 1:100. OCHOBHOIM pacTBOP CpaBHEHWUMW FOTOBAT
cnegytowmm obpasom: 6,07 r NaNO , pacTBOpstoT B BOAe, pa3baBnsaioT 0 METKM BOLOV B MEPHOW K0/16e BMECTUMOCTbIO
1000 cm3 1 nepemMeLLMBatoT.

P.9.3.4. OnpefeneHve maccoBoil aT >Kenesa

K 10 cm3 aHanusmpyemoro pacteopa (P.9.2) npH6aansitoT 5 cM3 CONAHOM KUCIOTbI U 1 Kano a30THON KUCMOTbI.
3kcTparvpytoT 20 cM3 4-Mernni-2-MCHTaHOHa 1M NPOMbIBAOT OpraHuyeckyto asy 10 cm3 pacTBOpa COMSHOM KWUCMOThI
¢ maccoBoi goneii 25 %.

JKCTparnpyoT Xeneso 13 opraHuyveckoin asbl 20 cm3 Boabl. OTAENSAOT BOAHYK (hasy U aHaNM3upylT B
cooTBCcTCT/ILWKM ¢ OM 8.1*,

[0TOBAT KOHTPO/bHbIA pacTBOp, Mcnonb3ya 5 cm3rkenesocogepxaliero pacrtsopa cpasHeHusa Il (5 cm3 =
- 0.005 % Fe).

>Kenesocogep>xalmii pacTBop cpaBHeHWs |l roTOBAT HemocpeACTBEHHO Mepefd ynoTpebneHvem pasbaBrneHvem
BOJOV B MepPHOI Konbe OCHOBHOK pacTBopa CpaBHEHWSt BCOOTHOLWeHMK 1:100. OCHOBHOW pacTBOpP CPaBHEHUS FOTOBAT
cnegyowmm obpasom: K 8,63 r NH4Fe(S04)2-12H20 pobasnsatoT 10 cm3 pacTBopa CEpHON KUCIOTbI C MaccoBol fonen
25 %, pa3baBnalOT 40 METKWN BOAOW B MepHOW Konbe BMecTUMOCTbiO 1000 cM3 1 MepemeLLMBatoT.

P.9.3.5. OnpefeneHne MaccoBoi AaT HUKENS U LMHKA

OnpepeneHne npoBoAsAT MeTOAOM aTOMHO-a6CoOpPOLMOHHOW CMeKTPOCKONuUM B COOTBeTCTBUM ¢ OM 29* npu
CNeayoLmx ycnoBusax:

O6wwue meTogbl aHanusa (OM) — no NCO 6353-1—82.
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ONneMeHT KoHueHTpayuns paosopa.y: Mnams Pe3oHaHCHass NMHUA.HM
Ni 232.0 unn 325.5
9 Bosgyx-aueTtuneH
Zn 1% Ayx-ad 589.0

P-9.3.6. Onpejgenexne MaccoBoil gann KaT$s W HaTpus
OnpefeneHne NPoBOAAT METOAOM MaMeHHOM (POTOMETPUM B COOTBETCTBUM ¢ OM 30* npu crefytowmnx ycno-
BUAX:

SnemeHT KoHueHTpayusa pacrteopa Mnamsa AnvuHa BONHbLI.HM
K AHaﬂI/I3I/IpyeMbII7I pacr- Kucnopog-aueTtuieH 766.5
Bop (P.9.2
Na P ) 589.0

MNMPUNOXEHWE 2
O6s3aTenbHoe

NCO 6353-1—82 Xumuueckune peakTuBbl. YacTb |. O6Lime mMeTofbl UCMbITaHWS

52. OnpejeneHne MaccoBoi gonum xnopupgos (OM 2)

YKaTaHHbIi 06beM aHaIM31PyemMoro pacTBopa NoAKUCASAIOT 1cM3 pacTBOpa a30THOWM KWUCIOTbI C MacCoBOl foseit
25 % u gob6asnaAT | cm5 pacTBopa a30THOKMCNOro cepebpa ¢ MaccoBol fanein npnbnusntensHo 1,7 %.

Cmecy faloT NocToATb 2 MUH. NOC/Ie Yero CPaBHUBAIOT ee OMasICCUCHNNIO C OMasiecLieHL el cMecu, NoyYeHHO
npu aHanornyHoli o6paboTke COOTBETCTBYIOLLErO pacTBopa CpaBHEHUS.

56. OnpegeneHne MaccoBoi ponum obwero azota (OM 6)

K yKkasaHHOMY 06beMy aHanM3Mpyemoro pactsopa, pasbaBneHHOMY Npu HeobxogmmocTy fo o6bema 140 cm3 B
npubope Kbenbgans, coctosilieM u3 Konbbl Kbenbfjans M neperoHHOro ycTpoictsa, fobaBnstoT 5 cm3 pacTBopa
rMaPOOKUCK HaTPUs ¢ MaccoBoii goneid 32 % un 1.0 r cnnasa [cBapga vUan antoMUHUEBOV NPOBOMIOKU. BblgepxmBatoT
B TedyeHne 1 4. OTrOHSIOT 75 CM-" peaKLMOHHON CMecy B MepHbI LMANHAP, cogepxaliunii 5.0 cM3 pacTBopa cepHoit
KWUCNOTbl ¢ MaccoBoli goneli 0,5 %. lo6aasstor 3 cm3 pacTBopa rMAPOOKMCU HaTpWs ¢ MaccoBoii goneli 32 %, 2 cm3
peakTBa Hccencpa v pasbasnstoT 4o o6bema 100 cm3.

CpaBHMBAKT UHTEHCUBHOCTb XENTOK OKpallMBaHUA MOJlyYeHHOr0 pacTBopa C MHTEHCUBHOCTLIO OKpalUVBaHUs
pacTsopa, MoayyYeHHOro NPy aHanorM4yHoi o6paboTKe COOTBETCTBYIOLLE! 0 pacTBOpa CpaBHEHNUS.

5.8.1. OnpegeneHne MaccoBO AN Xenesa ¢ ucnonb3oBaHnem 1,10-thcHaHTponnHa (OM 8.1) Ho FTOCT 10555.

5.29. ATom Ho-abcopbumnoHHasas cnekTpockonua (OM 29)

5.29.1. O6wwme ykasaHus

AHanusnpyemblii npenapat WAW ero pacTBop BCAacbiBaeTCs B BbICOKOTEMMEpaTypHOe Mnams, co3fjaBaemMoe noj-
XOAALLe/ CMecblo roproYero rasa v rasa, NoAAepXu1BatoLLEero ropeHune, obecrneyvBatoLLee ncnapeHe aHaM3Mpyemoro
npenapata v AUCCOLMALINIO ero MOMIEKY T Ha aTtoMbl. MOXeT 6bITb UCMOMb30BaH NPMGOp ¢ 6ecnnaMeHHbIM Har peBoM.
VICTOUHMK, NPeACTaBNSAOLLNIA CO60M 3NEKTPOHHYIO NaMny ¢ NoMbIM KaTo4oM Un 6C331CKTPOAHYI0 paspsagHyo TPyoKy,
aKTUBMPYEMYIO MUKPOBOJTHOBLIM M3/TyYeHUEM, NPOAYLMPYeT N3yyYeHue ¢ 4/IMHOW BO/HbI, COOTBETCTBYIOLLE 3Heprum
BO30YX/[EeHNS aTOMOB aHa/IM3MPYyeMOro BelllecTBa. ATOMbI ONpejensemMoro afieMeHTa NornoLwaT onpeaeneHHYo Aot
3TOr0 U3NyYeHUs, MPONOPLMOHANIbHYI0 UX KOJINYEeCTBY BOCHOBHOM (HCBO30Y>XeHHOM) COCTOSIHWUU, W 3TO MOr/10LeHne
perncTpupyeTca NoaxoAsaLLMm aToMHO-a6CcopOLHOHHMM CNeKTPOMETPOM.

5.29.2. MeTopuKa aHanmsa

CyLHOCTb MeTofa, MHOroobpasme CyLeCTBYHOLLNX NPU6OPOB, 06MIMe NapameTpoB, CBA3AHHbIX C aHaNn3npyc-
MbIM 06pa3HOM M C NPUGOPOM, N MHOXECTBEHHOCTb BAUSIIOLLNX PAKTOPOB HC MO3BOASAIOT AaTb MOAPOGHbLIX UHCTPYK-
LA,

O6wwme x!ctonbl aHanusa (OM) — no NCO 6353-1—82.
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BbI60p MeTOAMKM onpegensieTcs Tpebyemoli CTeneHbio TOYHOCTU. CneayeT NPUHMMAaTbL BO BHUMaHWE BO3MOX-
HOCTb BOSHWKHOBEHMS MOMEX OT M1aMeHHbIX U 6eCniaMeHHbIX UCTOUHUKOB. Ero npu6op yKoMnieKToBaH naaMmeHHbIM
MCTOYHMKOM aTOMOB, onpeaenieHne 06bI4HO NPOBOAAT, UCMOJb3YS BOAHbIE PACTBOPbI aHANN3MPYEMbIX BELLECTB, Cerka
NOAKMWCNEHHbIE a30THOM MAN CONAHON KUCNOTON.

B uensix yyeTta aghpeKTOB pacTBopa PEKOMEHAYETCA M0/1b30BaTbCs METOAOM A06aBOK. TOT METOA COCTOUT BTOM,
YTO ONpeAenieHNe OCYLLECTBASIOT ANA Cepumn (pasmMep KOTOPOI 3aBUCUT OT TPeGyeMoii TOYHOCTM, HO HC MeHbLLE ABYX)
/TMKBOT UCMbITYEMOr0 pacTBop;!, K KOTOpbIM A06aBneHbl M3BECTHbIE KOMMYECTBA OMNpPeaesieMoro BeLlecTBa.

[NVHbI BONH, COOTBETCTBYHOLUME PE3OHAHCHBIM NIMHUAM, W Apyras cneyuanbHas WHGopMauus NpUBOAATCS B
OMUCaHUSAX, 0THOCALLMXCS K Onpese/ieHHOMY KOHKPEeTHOMY peakTuBY.

5.30. MnameHHaa doTomeTpusa (OM 30)

5.30.1. O6Lwue ykasaHus

JTOT MeTOf OCHOBAH Ha M3MEPEeHUN WHTEHCUBHOCTU CBETOBOIO U3/lyYEHUS, UCMYCKAEMOr0 HEKOTOPbIMM aTo-
MamKn Npu nepexofe M3 BO30Y>KAEHHOro COCTOSHUS B COCTOSIHWE C 6o/siee HU3KOI 3Heprueit. ATOMbl NepexoasT B
B030Y>KAEHHOE COCTOSAHUE B MNaMeHu, CO34aBaeMOM MOAXOASLLE CMeCbi0 ToploYeto Tasa W Tasa, NoALepXKUBaIOLLEro
ropeHue. MIHTCHCUMBHOCTbUCMYCKAEMOTO aTOMaMMN U3/TyYeHUSI U3MEPSIIOT C MOMOLLbIO MOAXOASILLEN (HOTOMETPUYECKOI
cMCTEMbI NGO C MOHOXPOMATOPOM, 1M60 ¢ hrUNbTPaMK.

MpumMmeyaHme. MOryT 6biTb UCMOMb30BaHbI OT/IMYHbIE OT YKa3aHHbIX B OMUCAHWSIX CMECU TasoB 4151 NiamMeHu,
npy 3TOM MOXET BO3HWKHYTb HEO6X0AMMOCTb COOTBETCTBEHHO M3MEHUTb PEKOMEHAOBAHHbIE H 3TUX XEe OMUCaHMSAX
KOHLeHTpaLummn pacTBopOB.

5.30.2. MeTopgnka aHanusa
MeTogunka aHanmnsa cxogHa ¢ MeTOAMKOW aTOMHO-a6COP6LMOHHONM CMEKTPOCKONUN U 3[4eCb TakXXe BO3MOXHO

faTb NULWb 06l Me YKa3aHUs. YCNOBUA AN KaXA0MN0 KOHKPETHOK aHasin3a MOXHO HaiiTU B OMMCaHMUAX, KacatoLmxcs
aHanM3npyemoro peakTviea.

MPUNOXEHWW /, 2. (BBeaeHbl fOMOAHMTENBHO, M3Mm. Ne 3).
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