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Hacrosgiuyi ctTanaapT yCTaHABAMBACT (POTOMETPUUCCKHUIN METO/I, ONPEACIICHUA MEIU (ITPU MACCOBOM JOJIE
oT 0,05 no 1,0 %), TuTpUMETpHUUECKUI METO, OIpeacacHusI Mmeau (nmpu maccoBoit goie ot 1,0 10 4,0 %) u
ATOMHO-a0COPOILIMOHHBIN METO, onpeacaeHust Meau (npu MaccoBou gosie ot 0,10 no 4,0 %) B nerupoBaHHOM

YyryHE.

1. OBIIIUE TPEBOBAHUA

1.1. O6mue TpedoBanua K MeTogaMm aHamm3a — 1mo I'OCT 28473.

1.2. IlorpemrHOCTD pe3yiabTaTa aHaAN3a (IIPHU JOBEPUTEIbHOM BEPOATHOCTH P = (1,95) He mpeBhIIacT
npeaesa A, MpUBEICHHOTO B Ta0J. 2, MPU BBINOJHEHUH CIICAYIOIIUX YCIIOBUIA:

PACXOXICHHUE PE3YAbTATOB ABYX (TPEX) MapaAICIbHBIX U3MEPEHUM, HE JTOJDKHO MPEBHILIATL (ITPU J0BE-
puTENBLHON BEPOATHOCTH P = (},95) 3HaueHud d,(d;), NpUBEICHHOTO B TA0JI. 2;

BOCIIPOU3BEACHHOE B CTAHAAPTHOM 00pa3Le 3HAYCHUE MACCOBOM JOJIM 3JIEMECHTA HE JO/DKHO OT/IMYATHCS
OT aTTECTOBAHHOTIO 00JIEC 4YeM Ha JOMyCKaeMoe (IMpHU JOBEPHUTEIbHOM BEpOATHOCTH P = (,85) 3HaUueHHE 0,
MIPUBEICHHOE B Ta0J. 2.

I1py HEBBIITOJTHEHUH OOHOIO M3 BBIIICYKA3AHHBIX YCIOBUM ITPOBOIAT MOBTOPHBIE U3MEPEHUS MACCOBOM
00U Meau. ECiIM M IIpH MOBTOPHBIX U3MEPEHUAX TPECOOBAHUS K TOUHOCTH PE3YJIbTATOB HE BBIIMOJIHIIOTCA,
pPE3yAbTAThl AaHAJIM3a MPU3HAIOT HEBEPHBIMM, H3MEPEHUS TIPECKPAILAIOT A0 BBISIBICHUS U YCTPAHCHUS IIPHUYHH,
BBI3BABILIWX HAPYILICHUE HOPMATIBHOIO X04a AHAIN3A.

PacxoxaeHue a1Byx CpeaHUX Pe3yJIbTaTOB AHAJIN3Aa, BRIIOJIHEHHBIX B PA3/IMYHbBIX YCIOBUAX (HATIPHUMED,
MMPHU BHYTPUIIA0OPATOPHOM KOHTPOJIE BOCIIPOU3BOJUMOCTH ), HE JO/DKHO MPEBHILIATH (IIPHU JOBEPUTCIBHOMN
BeposaTHOCTU P = (),95) 3HaueHusd d,, IpUBEACHHOIO B TA0J. 2.

(BBenen njonoanureanno, Usm. Ne 1).

2. POTOMETPUYECKUU METO/L

21.CymHOCTE ME€TOA

MeToa oCHOBaH Ha 00pa3oBaHuU B aMMHAauYHOM pacTtBope (pH 8,5—9,0) okpanieHHOro B XXeaThIN LBET
U CTAOMIU3HUPYEMOTIO XKEJIATHHOM KOMILICKCHOTO coeauHeHUA Meau (11) ¢ pustmimuTnokapOaMaToM HATpHA.
Mermawliee BIUAHUE KEae3a, XpOMa, HUKEIII, BAHAAUSA, MOJIMOACHA, MapraHia, aTIOMUHUS YCTPAHSIIOT
MMPEABAPUTEAbHBIM OTACJICHUEM MEAU B BUJIE CYJI(PHUIA CEPHOBATUCTOKUCIIBIM HATPHUEM M JOOABJICHHUEM JIH -
MOHHOM KHCJIOTHI U TPWIOHA b.

22. AnnmapaTtypa, PEaAakKTHBBE MU pPacTBOPH

CriekTpoPOTOMETP, CIIEKTPOPOTOKOJIOPUMETP WIH (POTOINEKTPOKOIOPHUMETP.

Kucnora comsanast mo I'OCT 3118 u pa3zdasineHnas 1:1.

Kucnora cepuasg no 'OCT 4204 u paszoasiaennas 1:1, 1:4, 1:50.

U3nanue odpunuanbHoOe IlepeneyaTka BocnpemeHa
*
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Kucnora azotHas mo 'OCT 4461 u pazoaBnenHas 1:1.

Ammuaxk BogHbIi o 'OCT 3760.

Coapb puHatpueBas dTwieHIHaMuH-N, N, N, N -TeTpayKCyCHOM KHMCJIOTHI, 2-BOAHAas (TpUiIOH b) mo
I'OCT 10652, pacteop: 10 r pusona b pactBopsiot npu ciadboMm HarpeBaHuu B 100 cM? Boabl 1 QUIBTPVIOT.

Kucnora rumonnasg o I'OCT 3652, pactBop ¢ MaccoBoi KoHLeHTpauueit 0,15 r/cm3.

Hatpus N,N-mustunoutunokapbamar mo ['OCT 8864, pacTBOp ¢ MaccoBOM KOHIEHTpalHUeEH
0,005 r/cM3, CBEXXENPUTOTOBJICHHBI.

Keine30 KapOOHWIBHOE OC. 4.

Menp o I'OCT 546.

Menp CepHOKHMCIA, CTAHAAPTHBIN PacTBOP A ¢ MaCCOBOM KOHLICHTpauuer Meau 1 Mr/cM3 U CTaHaapT-
HBIM pacTBOp b ¢ MaccoBoit KOHUeHTpauuen meau 0,1 Mr/cm3.

PactBOp A: 1 r Meau pacTBOPSIOT IPU HArpeBaHUU B 20—235 ¢cM3 a30THOM KUCIOTHI (1:1), mpubaBasioT
30 cm3 cepHOM KUCITOTHI (1:1), BRIMapUBaIOT 4O BBIACICHUS €€ MapOB U OXJIAKAAI0T. OCTOPOXKHO IMPH MOCTOSTH-
HOM IepeMelnnuBaHuU 100aBA0T 100 ¢M3 BOABI M HArpeBalOT 40 PaCTBOPECHUS coeii. PacTBOp mepeHOCAT B
MEPHYIO KOJI0Y BMECTUMOCTHIO | M3, OXiTaKaaroT, JOJAUBAIOT 1O METKH BOOOU U IEPEMEIIINBAIOT.

PactBop b: 10 cMm? pacTBOpa A mMOMEIIAIOT B MEPHYIO KOJIOY BMECTUMOCThIO 100 ¢cM3, 1omBaloT o0
METKH BOAOM U MIEPEMEILINBAIOT.

HaTtpuit CepHOBAaTHCTOKMCIIBIN, PACTBOP ¢ MAaCCOBOM KOHLICHTpauueH (0,3 r/cm3.

Kamuit mupocepHokucasiii mo 'OCT 7172.

XKeaatnn mo 'OCT 11293, pactBop ¢ MmaccoBom KoHLeHTpauuen (0,01 r/cMm3, CBEXeNpPUTrOTOBICHHBIM.

(U3menennas peaakuua, Msm. Ne 1).

23. Il poBegeHnune a"Hanusa

2.3.1. HaBecky uyryHa maccoit (J,2 r noMe1alT B CTaKaH WK KO0y BMeCTUMOCThIO 250—300 cm3,
npuanBaroT S0 ¢cM3 cepHOM KUCTOTHI (1:4), HAKPBIBAIOT YaCOBBIM CTEKJIOM, PACTBOPSIOT MPH HarpeBaHuM. 110
OKOHYAaHHMM PACTBOPECHUS OCTOPOXKHO MPHIMBAIOT 3—5 CM? a30THOM KHUCJIOTHI M BBIMAPHUBAIOT A0 IMOSIBIACHUSA
MapoB CEPHOM KUCIOTHI. ECM 4yryH He pacTBOPSETCA B CEPHOM KHMCJIOTE, HABECKY PacTBOPSAIOT B 20 ¢M3
congHoM KuUCHOTHI (1:1) m 5—10 ¢cM? a30THOM KHUCAOTBI, OCTOPOXHO MNPUIMBAKOT 15 CM3 CepHOM
KHUCJIOTHI (1:1) M BBIMApUBAIOT pacTBOP IO MOABJICHUS MTApOB CEPHOM KUCIOTHI. COAepKMMOE CTAKaHA WIH
KOJIOBI OXJIAXXIAKOT, OCTOPOXHO ITpU nepeMelnuBaHuu nmpwinBatoT 80— 100 cMm? Bogbl, HarpeBaloT 10 pacTBO-
peHU coieil 1 OTHUIBTPOBBIBAIOT 0CAIOK HAa QUABTP «Oenad JieHTa». OCcamoK MpOMBIBAIOT 7/—38 pa3 ropsyei
cepHoi kuciaoTou (1:50), codbupasa puiabTpaT U MPOMBIBHYIO XXUIKOCTb B CTAaKaH BMECTUMOCTBIO 300—400 cMm3.
DOUasTp ¢ 0CAAKOM OTOPACHIBAIOT.

K mosrydaeHHOMY TopssueMy pacTBOpy npumBaroT 40—50 ¢cM3 pacTBOpa CEpHOBATUCTOKHUCIIOrO HATPUS M
KUITITAT OO MOJIHOU KOATVIAIIMHU 0CAIKA CEPHUCTON MEIU U CEPHI U ITPOCBECTIICHUA PACTBOPA.

PacTBOp ¢ 0CanKOM OXJIaXIAI0T, OCAA0K OT(PUABTPOBBLIBAIOT HA QWIBTP «0€j1as JICHTa» U IIPOMBbIBAIOT
6—8 pa3 ropstueit Bogou. @PuabTp ¢ 0CaAKOM MoMeLalT B (papPOpoBhIii TUTE/Ib, BHICYLLIMBAIOT U O30JISIIOT.
Ocanok npokanubaioT nmpu 500—550 °C u crmapiasaioT ¢ 2—3 r TUPOCEePHOKUCIOro xkanud. [1nas Beilesna-
yuBaloT B 25— 30 cM3 cosrsaHoM KucaoThl (1:1). PacTBop HarpeBaroT 40 MOJIHOIO paCTBOPEHUSA IUIABA, IIEPECHO-
CSAT B MEPHYIO KOJIOY BMECTUMOCTHIO 100 CM3, OX1aXaaroT, JOJIUBAIOT 1O METKH BOAOHM M MEPEMEIINBAIOT.
PacTtBop QUABTPYIOT yepe3 ABA CYXMX PUILTPA «0€j1ad JIEHTA» B CYXYIO KOJOY, OTOpaChIBad MEPBHIC MMOPLIUU
(bwibTpaTa. AJIMKBOTHYIO 4YACTh PAaCcTBOPAa B COOTBETCTBUM C TA0A. 1 IMOMEIAIOT B MEPHYIO KOJA0Y BMECTH-
MocThIO 100 cM?, mobGaBmstioT 5 ¢M3 pacTBopa JUMOHHON KUCaOThl, 10 ¢cM3 pactBopa tpwioHa b, 5 cMm3
pacTBOpAa XKejlatuHa U 15 ¢M3? BOOTHOro aMMHMaka, Imocie MpuoOaBICHU KaXI0ro peakTUBa PacTBOP MEPEMEILIN-
BaloT. JloOaBisaoT 10 cM3 pacTBOpa IUATWIAUTHOKAPOAMATa HATPHUS, JOJIUBAIOT BOAOM 10 METKHU U IEPEME-
[ITUBAIOT.

Taonwmma 1

MaccoBas gons O0BEM ATTMKBOTHOM Macca HaBECKH YyTryHa, COOTBETCTBYIOLLAA (POTOMETPH-
Mean, % yacTu, cwm’ pyeMON aIUKBOTHOW 4acTH m,, MT
Ot 0,05 1m0 0,15 30 100
Cs. 0,15 » 0,30 23 U
» 0,30 » 0,7 10 20
» 0.7 » 1,0 J 10
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ONTHYECKYIO IUIOTHOCTBH PAacTBOpPa HU3MEPSIOT HA CHEKTPOPOTOMETpe NMpHU A = 453 HM i POoTo-
AMCKTPOKOJIOPUMETPE CO CBETOPWIBTPOM, HMEIOIIUM O0JIACTh MPOITYCKAaHUS AjIUH BOJH OT 420 10 490 HM B
KIOBETE C TOJIIMHON mornoliawiero ciaosd S0 MMm. B kauecTBe pacTBopa cpaBHEHUS MCITOJIL3YIOT pacTBOP
KOHTPOJIbHOI'O OIBITA.

2.3.2. [locmpoenue epadyuposounoeo epadpuxa

B mecTh cTakaHoB WM K010 BMeCTUMOCTHIO 250—300 cM3 moMemaroT o (0,2 T KapOOHWIBHOIO Xeae3a.
B maTe CTakaHOB Wi KOJO MPpWINBAIOT MMOCACAOBATEBHO 2, 4, 8, 12 1 15 cM3 ctangapTHOro pacrsopa b, uro
coorBeTcTBYET (0,2; 0,4; 0,8; 1,2 m 1,5 mr meau. 1llecTom cTakaH WiM K004 CIIYKUT I/IS1 MPOBEACHUSA KOHT-
POJIBHOIO OIbITA. J/lajiee aHamu3 MpOBOIAAT, KaK YKa3aHo B II. 2.3.1. /st poTOMETpUPOBAHUSA OTOUPAIOT ATHK-
BOTHYVIO 4aCTh pacTBopa 10 cM3.

I1o HaMipeHHBIM BEAHMYHMHAM ONTHYECCKOM IUIOTHOCTH U COOTBETCTBYIOILIMM UM MACCaM MEIU CTPOAT
rpagyupPOBOYHBIN IPpaHK.

2.3.1, 2.3.2. (M3menennas peaakommsa, M3m. Ne 1).

24.00padboTKa pe3yabTaToOB

2.4.1. MaccoByo 10110 Mmeau (X) B MPOLEHTAX BBIYUCIIAIOT IO POPMYJIEC

m - 100
n j

X =

rae m — Macca Meau, HaaCHHAas MO rpagyupoOBOUHOMY IrpadpuKy, MT;
m, — MacCa HAaBECKH YyI'yHAa, COOTBETCTBYIOLIASA POTOMETPHUPYEMOM AJIMKBOTHOM YaCTH PacTBOPa, MT.
2.4.2. HopMBI TOUHOCTH M1 HOPMATHUBBI KOHTPOJIS TOYHOCTH OMPEACACHUS MACCOBOU JOIU MEIU TIPUBECE -
HbI B Ta0JI. 2.

1

TaoOnuma 2

MaccoBasi 1o HopMBI TOYHOCTH U HOPMATUBBI KOHTPOJS TOYHOCTH, %
meau, % A d d, d, 3
Ot 0,05 mo 0,10 Bxiou. 0,010 0,012 0,010 0,012 0,006
Cp. 0,10 » 0,2 » 0,017 0,021 0,018 0,021 0,011
» 02 » 0,5 » 0,026 0,033 0,028 0,034 0,017
» 0, » 1,0 » 0,04 0,05 0,04 0,035 0,02
» 1,0 » 2,0 » 0,035 0,07 0,06 0,07 0,03
» 2,0 » 40 » 0,08 0,11 0,09 0,11 0,035

2.4.1, 2.4.2. (M3menennan pesakuua, M3m. Ne 1).

3. TATPUMETPUYECKAU METO/I

3.1. Cymnocts MmeTona — o 'OCT 12355.

3.2. Anmnaparypa, peakTusbl U pacTBOpbl — 110 'OCT 12355.

3.3. IIpoBenenue ananuza — nmo 'OCT 12355.

3.4. OopadoTka pe3yabtatoB — o 'OCT 12355 ¢ nonmosiHeHueM, U3JI0KEHHBIM HUXKE.

3.4.1. HopMBbI TOUHOCTH 1 HOPMATHUBBI KOHTPOJISI TOUHOCTH OITPEACIICHUA MAaCCOBOM JOJIU MEIU TIPHUBE -
IEeHBI B TA0II. 2.

(U3menennas pesakous, Msm. Ne 1).

4. ATOMHO-ABCOPBIIMOHHBIA METO/

4.1. CymHocth MeToga — 1o I'OCT 12355.

4.2. Anmaparypa, peaktuBbl U pacTBopbl — 1o I'OCT 12355.

4.3. IlpoBenenue avanusa — no 'OCT 12355.

4.4. OopadoTka pe3yabTaToB — 1o 'OCT 12355 ¢ nonosmHeHueM, U3JI0KEHHBIM HUKE.

4.4.1. HopMBI TOUHOCTH H HOPMATHUBBI KOHTPOJISI TOUHOCTHU OIPEACIACHUS MAaCcCOBOM 10U MEOH MPUBCE-
IEeHHBI B TA0. 2.

(U3menennan penakuusa, Usm. Ne 1).
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