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M E X T OCVY IAPCTH BEU HHUB N C T AHIATPT

TUTAH I'YBYATHIU
Meton onpeneneHusa HHOOUA B TaHTANA

Sponge titanium. Method for determination of niobium and tantalum
Hata ssenenus 2000—07—01

1 ObaacTh npuMeneHns

Hacrosiuil ctaHjgapT ycraHaBiuBaeT (pOTOMETpUUECKUI MeTOoI ollpeneaeH st HUoOus (Ipu Macco-
Bo¥ mosie Huodbus ot 0,002 % nmo 0,01 %) u 3kcTpakiIMOHHO-(OTOMETPHUYECKUI METOM OIpe/eseH sl
TaHTaja (rpu Maccopoil gosie taHtaia ot 0,001 % mo 0,005 %) B ryduyatom tutaHe no 'OCT 17746.

MeTton ocHOBAaH Ha OTAEJIEHWHW HHOOUS U TaHTajla OT TUTAHA U COIIYTCTBYIOILMX NPUMECEH OBYKpaT-
HBbIM OCaXJEHHWEM HHOOMS M TAHTAJIa TAHMHOM B COJIIHOKMCIION Cpefie, MMOCIICAYIOUIEM CILIABJICHUM OCaaKa
¢ nmupocyibdaroM Kanusg, o0pa3oBaHUM B TIPUCYTCTBUU BUHHOM KUCJIOTHI OKpallleHHOro B KPacHBIN 1IBET
KOMIUJIEKCHOT'O COeIMHEHUS] HUOOUST ¢ HUaH(opMazaHOM-2 ¢ IOCIEAYIOILUM M3MEpPEHUEM ONTHYECKOM
[UIOTHOCTH pacTBOpA.

TaHTan onpenensiior IyreM 3KCTPaKLUUU O€H30JI0M KOMILIEKCHOIO COeAMHEHHUS TAHTAJIa C KpUCTai-
ANYeCKUM (PUOJIETOBBIM U MMOCAEAVIOHIETO U3MEPEHHUS] ONTUYECKON TUIOTHOCTH 3KCTPAKTA.

2 HopMaTuBHbIe CCBUIKH

B HacTosileM cTaHAapTe MCITONB30BAHbI CCHIJIKM HA CAEAYIOLIME CTAHIAPThI:

[OCT 8.315—97 TocymapcTBeHHasl cucreMa obecrieueHUs eAMHCTBa u3MepeHui. CTaHIapTHBIE 00-
pa3ibl. OCHOBHBIE MOJOXEHUS, NOPSIOK pa3padOTKM, aTTECTALIMH, YTBEPXKACHUS, PETUCTPALIMUA U IIPUME-
HEHUS

['OCT 2603—79 AuetoH. TexHUYECKHE YCIOBUS

[OCT 4204—77 Kucnora cepHasi. TeXHUYECKHUE YCIOBUS

I'OCT 4461—77 Kucnora azorHad. TexHUUecKue yCIOBUS

[OCT 4463—76 Hatpuit ¢propucThiid. TexHUYECKHE YCIOBUS

[TOCT 5712—78 AMMOHMH HIABEAEBOKUCIBIN 1-BOOHEBIN. TeXHUYECKNE YCIOBHSA

['TOCT 5817—77 Kuciora BUHHas. TeXHUYECKUE YCIOBUS

['OCT 5955—75 benzon. TexHuyeckue ycaoBusd

FTOCT 7172—76 Kanuil mupoCepHOKUCTBINA

['GCT 10484—78 Kuciaora ¢dpTopucToBOogopoHast. TeXHUYECKHE YCIOBUA

[OCT 10652—73 Conb juHatpueBas 3TwieHgHaMHUH-N, N, N’, N'-TeTpayKCyCHOMU KHUCIOThI 2-BOI-

Hast (TpuJioH b)
I'OCT 14261—77 Kuciora consgHast ocoOOi YHUCTOThI. TexXHUWYECKHUEe YCIOBHUS
[OCT 17746—96 Turtan ryOuaTeiii. Texnuuyeckue yCciaoBUS
[OCT 23780—96 TutaH rybuarsiii. Metoast oTO0Opa U MOATOTOBKHA Mpod
['OCT 25086—87 IiBeTHnle MeTa/Ubl U MX craBbl. O01IME TpeOOBAHUS K METOAAM aHaIuU3a

3 OO0mue TpedOBaNUSA

3.1 O6uMe TpebosaHus K Metonay aHaiu3a — 1o [OCT 25086.
3.2 Ot6op u noaroroBky npod nposoxasat o 'OCT 23780.
3.3 MaccoByto D010 HUOOMS M TaHTaIa ONPEAC/ISIOT MO0 IBYM HaBECKaM.

WN3nanue opuunanbuoe
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4 Cpexacrpa H3MepPEeHMl B BCIOMOTaTeIbHbLIE YCTPOHCTBA

Crniektpodotomerp TUna CP-46 unu GoToMETPUYECKUHN KOJOPUMETP KOHLIEHTPAIIMOHHEBINA THUIIA
K®K-2, unu aHaJIoTHYHbIA IIPUOOP.

Kucnora consinast o 'OCT 14261, pazbasnenHas 1:1, 1:4, 1:9 u 1:49.

Kucnota azotHas 1o [OCT 4461, p = 1,35—1,40 r/cm’.

Kucnota ceprast mo 'OCT 4204, o = 1,84 r/cm’.

Kucnora ¢ropucropojgopoatas no 'OCT 10484.

Kucnora ackopouHosas no l'ocyrapcrBeHHO#N (papMakoriee X.

Kucnora sunHas o FOCT 5817, pactsop MaccoBbIx KoHLeHTpauuil 200 u 40 r/am’.

Tanun no [ocymapcTBeHHO# dapMakonee X, pacTBOpP MAaccOBBIX KOHUeHTpaumit 30 u 10 r/amM’,
mocjaeHUi roToBAT pacTBopeHUeM TaHuHA B 1000 cM’ pacTBopa comstHoit KucnoTsl (1:9).

Kanus nupocyabdart (KU nupocepHokucabii) mo 'CCT 7172,

Hatpus dropun (Hatpuit dropucteiit) no F'OCT 4463, pacTBop MaccoBoil KoHueHTpauuu 50 r/am’.

benzon o 'OCT 3955.

AMMOHUS THApooKcaiaTta MoHoruapatr (aMMoHUK waseneBokucibiin) o 'OCT 5712, pactBop mac-
coBoif KorueHTpauuu 40 r/om>.

IHuandopmMaszaH-2 110 IeHCTBYIOLIEMY HOPMATUBHOMY JOKYMEHTY, PACTBOP MAaCCOBOU KOHIIEHTPAallUU
| r/om>.

ArietoH no 'OCT 2603.

Kpucramnnyeckuid GuoJIETOBBIN 110 IEUCTBYIOILEMY HOPMATUBHOMY HOKYMEHTY, pacTBOP MAacCOBOU
KOHLIEHTPALIUM 2 I/aM°.

OuiapTpbl 00e330JIeHHBIE «KpacHasl JIeHTa» U «0ejas JjieHTa» 1o AEHCTBYIOUIEMY HOPMATUBHOMY
NOKYMEHTY.

OrwnedanaMuH-N, N, N’ N'-TteTpayKcyCHOM KHCJOTbI AMHATPUEBOM COJU AUTUApAT (TpHiioH b) no
FOCT 10652, pactsop MoJisipHoit KoHLeHTpauru 0,025 Moub/om°.

FocynapcrBeHHble craHaaptHbie oopa3iubl o 'OCT 8.315.

CrangapTHBIE pacTBOPbI HUOOUS.

Pacteop A: (,3575 r okcuna HHoOuA (V) cILIaBisiioT ¢ 7 T nupocyibdara Kajausa B IUIATUHOBOM THUIIE
npu temmepatype (793225) K. Ilnas pactBopsitor B 100 cM® pacTBopa BHMHHOM KMCJIOTBI MAaccoOBOMH

koHUeHTpamK 200 r/oM>, mepeHocaT B MEPHYIO K06y BMecTUMOCTHIO 500 cM”, 1OJMBAIOT BOLOI IO METKU
U nepeMelinBaloT. 1 0IeH K IpUMEHEHUIO B TEUEHHE MECSIIA.

1 cM? pactBopa A copepxut 0,0005 r HUOOUS.

Pacteop bB: 2 cMm’ pacrtBopa A rnomelaroT B MepHYIO KoIOy BMecTUMocTbio 100 cMm’, HoauBaior
PACTBOPOM BMHHOM KHUCJIOTHI MaccoBOUM KoHUeHTpauuu 40 r/iM’ 10 MeTKM U IepeMeluuBalor. oToBAT
[epen NMpUMeEHEHUEM.

1 cm? pacteopa b conepxur 0,00001 r HMOOMS.

CTaHJapTHBIC pacTBOPbl TaHTAaA.

Pacteop A: 0,1526 r okcuna tantana (V) ciuiasisior ¢ 5—6 r nupocyiabdara Kajaus B IVIATUHOBOM
tumie ripu temmnepartype (793+25) K. [Tnas pacteopsiior B 150 cM? pacTBopa MOHOIMApaTa TMIpPOOKCAIaTa

aMMOHUS TIpM HarpeBaHUW, PACTBOP MEPEHOCSIT B MEPHYIO KOJIOY BMECTUMOCTBHIO 250 cM’ U AONUBAIOT
BOAOM 10 METKHU. PacTBOpP rO€H K INPUMEHEHHIO B TEYCHUE ABYX HEOECIb.

1 cMm® pactBopa A coaepxut 0,0005 r TanTana.

Pactsop b: 2 cM® pacrtBopa A NOMELIAIOT B MEPHYIO KOJOY BMECTUMOCTbIO 250 cM®, HOJMBaIOT
pacTBOPOM MOHOTHIIPATa TMAPOOKcasaTa aMMOHMUS A0 METKHM M MepeMellrBalT. I oTOBSIT epes IpuMeHe-
HHUEM.

1 cM? pacrsopa B conepxut 0,000004 r TaHTaNa.

3

5 Ilopsanox npoBeneHUuss H3IMEpPEeHH

5.1 Hasecky Maccoil 1,0 r nmomewaior B crakad sMectumocTbio 500 cm’, npunusaior 100 cm’

pacTBopa COJSTHOM KMCAOThI (1:1). CrakaH HAKpBIBAIOT YaCOBBIM CTEKJIOM MM CTEKISIHHOW BOPOHKOM U
BCOYT PACTBOPCHHUE IPH YMEPEHHOM HarpeBaHUU. OObEM pacTBOpa NMOMACPKUBAIOT [TOCTOSSHHBIM, TIEPUO-
OUYecKU ao0asiisiss pacTsop comstHOM KuciioThl (1:1). Ilocne moJIHOro pacTBOPEHUS HABECKU B PACTBOP
IPWIKBAIOT IIPUMEPHO 1 CM® a30THOM KMCIIOTHI 0 06GeclBEYMBAHMS PACTBOPA U KHUILTST IO YIAJIEHUS
OKCUIOB a3zoTa, mocije 4yero aobapisitor 0,5 r acKOpOMHOBOM KHUCHOTBI M PACTBOp pa30aBiisiiOT BOJOU
nnpuMepHo no 200 cm’. B cTakaH ¢ pacTBopoM MoMewanT 6yMaxHyIo Maccy, npuiausaoTt 100 cm® pactBopa
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TaHWHA MacCOBOM KOHIleHTpauuu 30 r/0M’, cTakaH HAKPBLIBAIOT YACOBBIM CTEKJIOM M KMILATAT PAcTBOP B
reyeHue 40—50 MUH, 11oc/ie yero pacTBOp OXJIaXIAI0T U OCTABISIOT Ha 7--8 4 g dopMHUpOBaHUA Ocaka.
PactBop ¢ ocankoM pUWIBTPYIOT yepe3 06e330JbHbIM PUABTP CpelHEN IUTOTHOCTH «Oesast JIeHTa» U 3—4 pa3sa
[TPOMBIBAIOT PACTBOPOM COJISHOM KMCJIOThI (1:49). @UIbLTP C OCAJAKOM TEPEHOCAT B [VIATUHOBYIO YalIKY,
[TOMEUIAIOT €€ B XOJNOAHYIO MydenbHYIO edb. Bo BpeMsi Harpesa ne4yu ocagok BbICYUIMBAIOT, O30JS10T U
3aTeM [POKAIUBAIOT Ipy TeMneparype (1303+25) K.

OcaloK OCTOPOXHO IMpPH OTKIIOYEHHOW BEHTWISLMM BBHIHUMAIOT U3 MYQEIbHOM meuu, J00aBIISIIOT
5—6 Karnenb CepHOW KUCIIOTHI, 5 cM® GTOpUcTOBOIOPOaHON KUCIoThl. CofepXiMMoe B TUIATMHOBOMN YAllIKE
HarpeBaloT IO BBLLICJIEHHUS ITApOB CEPHOM KUCJIOTHI M Jlajiee YIIapMBAIOT JO COCTOSHUSA BJIAKHOIO OCaIKa.
K ocTatky B HalUKe IIPMJIMBAIOT 5 cM’ COJSLHOM KUchoThl (1:1) ¥ HAarpeBaloT B TeUeHUe HECKONBKUX MUHYT
110 pacTBOpPEHHUS ocaaka. PacTBop MEpeHOCAT B CTAKAH, B KOTOPOM IIPOBOAWIOCH IICPBOE OCAXKICHHUE,
OITOJIACKUBAIOT YALIKY HEOONLIIMM KOJIHYECTBOM BO/Ibl, TPOTHUPAIOT €€ KYCOYKOM (PMUIbTPOBANILHOM OyMaru,
KOTOPBhIM MOMEIIAIOT B TOT X€ CTAaKdaH, M €lle pa3 OIl0JACKMBAIOT HEOOJbUIMM KOJIUYECTBOM BOJBL.
[TpoMBbIBHBIC BOJIbI OObEAMHSIIOT B CTAKAHE C OCHOBHBIM pacTBopoM. K pactsopy npunusaipor 100—150 cm?
pacTBOPa TAHMHA MaccoBOM KOHLEeHTpauuu 10 r/umM°, moMenaioT GUiIbTpobyMaxHyro Maccy, BHocaT 0,25 1
aCKOpOMHOBOU KUCJIOTHI, HAKPHIBAIOT CTAKAH YACOBLIM CTEKJIOM U KHUIIATAT pacTBop okKoJo 1 4. CHUMAIOT
CTAKaH C 9JEeKTPOIUINTKY, IPUWIMBAIOT K ropgyeMy pactBopy 50—70 cM’ pactBopa cossiHoit kuchorsl (1:4),
pACTBOP OXJIAXKOAIOT U OCTABISIOT Ha 3—4 4.

PactBop ¢ ocankoM QMABTPYIOT 4epe3 ABOMHONM QWILTp «0ejast JeHTa» U «KpacHas JIEHTa»,
NpOMBIBAIOT €ro 3—4 pasza pacTBOpPOM cOJITHOW KuUcaoTol (1:49), mocne 4ero nomMellardT B KBapLEBbIU
TUTEJIb.

KBapuesbiid TUIEJb ¢ OCAAKOM ITOMELIAIOT B XOAOIHVIO MY(EJbHYIO [1eYb. Bo BpeMs Harpesa Iievyu
OCa/J0K BBLICYLUMBAIOT, O30JIAI0T, 4 3aTeM NPOKAJIMBAIOT IIpu TeMrieparype (1303+25) K.

OcajoK B TUTJIE CIUIABAAIOT € MUpocyabdaToM Kanusg Maccor 0,75 r nmpu temmneparype (793+25) K
B TEYeHUE 3—3 MUH.

Turenb BBIHMMAIOT M3 IeYHd, OXJaxIaroT, nobasistor 10 cM® pacTBopa BUHHOM KHUCJIOTHI MACCOBOM
KoHUeHTpauun 40 r/nM?, HarpeBalOT 10 pACTBOpEHHUs IUlaBa. PacTBop MEpEeHOCST B MEPHYIO KoJby
BMECTUMOCTBIO 25 CM’, OJIUBAIOT 4O METKM PACTBOPOM TOM K€ BUHHOM KUCIOTHI M NIEPEMELIUBAIOT.

5.2 Jlng onpeneneHUss HUOOUS AIMKBOTHYIO YacTh pactBopa 10 cM® roMelmaroT B MEpHYI0 KoJly
BMECTUMOCTBIO 50 cM’, npuauBaoT 10 06beMa 40 cm? pacTBop cossiHoit KucnoTsl (1:9), aobassitor 0,5 cm’
pacTsopa Tpwiona b, 2 cM’ pactsopa umandopmazana-2 1 HarpesaoT 10 Temnepatypsi (343+10) K. Crniyers

15 MHUH pacTBOp OXJIaxXI4lOT A0 KOMHATHOW TeMIepaTrypbl, JOJUBAIOT IO METKH PACTBOPOM COJISHOM
kucnoThbl (1:9) ¥ nepeMelInBaloT.

ONITUYECKYIO IUIOTHOCTh pacTBOpa U3MEPSIOT Ha (HOTOKOJOPHUMETPE WJIU CIIeKTpOPOTOMETpPE MNPH
JUTHHE BOJIHbI 670 HM (KpacHblil cBeTOMWIbTD LIS GOTOKOJIOPHUMETPA) B KIOBETe C TOJILUMHON MOII0UIAK-
mero cjaost ) MM. B KayecTBe pacTBOpa CpaBHEHMSI UCIIOJB3VIOT PACTBOP KOHTPOJBHOI'O OINBITA.

5.3 Jlas onpeaeacHusI TAaHTAIa UTMKBOTHYIO YaCTh PACTBOPA 5 cM’ ITOMELIAIOT B KBAPLIEBYIO IIPOOUPKY
C TIpUTEPTON TMpobkoit BMecTUMocThio 100 cm’. Jlo6asmsiior MUIIETKOM 2 cM’ pactBopa bTOpHIa HATpHSI,
] cM’ pacTBOpa KpUcTautnyeckoro duonerosoro, 10 cMm® 6eH30na (13 BIOpeTKU) U 3KCTPArdpyioT OKpa-
LICHHBINH KOMIUTEKC B TeyeHue 1 muH. [Tocne pazaeneHus ¢a3 TOUHO OTMEPEHHBIN 06beM 5 cM> BEH30JIb-
HOTO CJI0Sl ITOMELLAIOT B CYXYIO ITPOOUPKY C IIPUTEPTON MpoOKOH, Kyda MpeNBapUTe/IbHO BHOCAT 1 cM’
aAlleTOHA, U MepeMelInBaoT. ONTHYECKYIO IUIOTHOCTh 3KCTPAKTa M3MEpsSOT Ha POTOKOJOPHMETpPE WJIH
CIHIEKTPOMOTOMETPE IIPH IJIMHE BOJHBI 390 HM (OpaHXeBbIH CBETOMUILTD ISt POTOKOAOPUMETPA) B KIOBETE
C TONLLIWHOM nornowatoitero cnosg 10 MMm. B KkauecTBe pacTBopa CpaBHEHUSI UCITONB3VIOT IKCTPAKT pacTBOpa
KOHTPOJIBHOTO OIIBITA.

5.4 llocrpoenune rpaayupoBo4dHoOro rpadgmka

5.4.1 Jlns nocTpoeHHUsl rpalyupoBOYHOro rpacdgpuka npy Mmaccoow jojie Huodus ot 0,002 % 1o 0,01 %
B LIECTb M3 CEMU MEPHBIX Koa0 BMecTumocTbio S0 cm® momemaror 0,8; 1,0; 2.0; 3,0; 4,0; 5,0 cm’
cTaHxapTHoro pactBopa b Huobus, yro coorBerctayetr 0,000008; 0,000010; 0,000020; 0,000030; 0,000040;
0,000050 r HuoOUs. Bo Bce ceMb KOO NPUIMBAIOT PaCTBOP COJISTHOW KMCJIOTHI (1:9) no obbeMa NpUMEpPHO
40 cm?, 0,5 cm’ pacrBopa TpwioHa B, nobasisiior 2 cMm® pacTBopa unaHdopMasaHa-2 U fajiee IMOoCTYNaloT,
KaK ykKasaHo B 5.2. B xadecTBe pacTBOpa CpaBHEHUS WCII0/Ab3YIOT PACTBOP KOHTPOJIBLHOIO OIIbITA.

5.4.2 Jlis nocTpoeHMs1 rpaayupoBodyHdoro rpagpuka npd MaccoBod gosie taHtana or 0,001 % nmo
005 % B LIECTb U3 CEMU KBapLEBbIX IPOOUPOK U1 SKCTparMpoBaHus BMecTuMocTeio 100 cM® momeuaor
5:1,0; 1,5; 2,0; 2,5; 3,0 cM’ ctanmapTHoro pacteopa b tanTtana, uto cootsercrsyer 0,000002; 0,000004:
000006; 0,000008; 0,000010; 0,000012 r TaHTasa.

Bo Bce ceMb npoOUpPOK NPWIKBAIOT MO 5 ¢M’ pacTBOpa KOHTPOJBLHOIO OIMBITA, O 2 ¢M’ pacTBopa
pTopuaa HATPHUSA U Jajee ITOCTYIAIOT, KaK yKa3aHo B 5.3. B kKauecrBe pacTBopa CpaBHEHMS HCIIOIbL3YIOT
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KCTPAKT, IMOJAYYEHHBIH M3 pacTBOpa B CeAbMON NpoOHpKe, HE copepXkallero CTaHAAPTHBINM pacTBOp

TAHTAIA.
5.4.3 Ilo monyyeHHBIM 3HAYEHUSAM ONITUYECKOMN IDIOTHOCTUA U COOTBETCTBYIOUIUM MM MACCaM HUOOMUsI

(TaHTasa) CTPOSIT rPalyMpOBOYHBIN IPaduK.

6 O0paboTka pe3yibTATOB M3MEPCHHUH

6.1 Maccosyio nomwo HUoOUsT X, %, BbIYUCISIOT 110 (popmyJie

x="2Y 100, (D
mv,
rae m; — Macca HUoOUA B pacTBOpe NpoObl, HAWAEHHAS 10 I'PpalyupOBOYHOMY IpaduUKy, TI;
V' — obwuit obseM pacTBopa MIpoodbl, cM>;
m — Macca HaBECKU, T;
V, — 00beM aIMKBOTHON YacTH pacTBOpa Mpodbl, cMm.

6.2 Maccosyto gomnwo TaHTasna X, %, BBIMUCASIOT AHAJIOIMYHO.

7 JlonmycTHMAas NOrpetiHoCTh H3IMEPEHHMH

7.1 PacxoxaeHue MeXIy pe3yibTaTaMu M3MEpPeHHUH M pe3yabTaTaMU aHainu3a (IIpU JOBEpUTENbHOU
BeposiTHOocTU P = (1,95) He HOJIKHO TpEBBILIATL JONNYCKAEMbIX 3HAYeHUH, YKa3aHHbIX B Tabnuuax 1 u 2.

Taobnwumnoa | B npouenTax
OITYCKAEMOe PacCXCXACHHU
MaccoBas A0Js1 HUOOUS A hfex-:,uy peaylfjnb'ra'r):ff?{ “ | IlonmyckaeMoe pacXoxueHve [1penen norpelliHOCTH
Mapasie/IbHbIX U3MepeHHi | v PrIyIbldlaMil atdiind H3MepeHHH A
Ot 0,0020 no 0,0100 BxutIoU. 0,0007 0,0011 0,0009
Tadonwmwuwma 2 B rnipolieHTax
KaeM XOXACHH
MaccoBasi 1oJisl TaHTaNa ﬂmg;;; pc;)?nfm*r);ﬁu “ | Jlonyckaemoe pacXoXaeHHe [1penen norpellHOCTH
HﬂpﬂﬂJ‘IE;HbHI:IX MamepeHuit | oy PESYIbIATdMA aHdinad M3MEpEHUH A
= . I — e ..
Ot 0,0010 no 0,0050 BxmI0U. 0,0003 0,0004 0,0003

7.2 KOHTpOJb TOYHOCTH PE3YJIbTATOB aHAJIU3a IMPOBOIAT MO CTAHIAPTHOMY 00pa3ly B COOTBETCTBHUU

¢ TOCT 25086.
Honyckaercsi IpoBOAUTh KOHTPOJAb TOYHOCTH Pe3yJIbTATOB aHaJM3a Mo MeToly No0aBOK B COOTBET-

ctBuun ¢ TOCT 25086.
JlobaBKaMH SBISIOTCS CTAHAAPTHBIE pacTBOpPHI b.

8 TpedoBanua K xBaJH(PHKANHKH

K BBIIIOJIHEHHUIO aHAIM3a DOIYCKACTCsl XMMHUK-aHAIUTHK KBAIMGPUKALUMK He HUKe 4-ro pa3psiaa.
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YK 669.295:546.882-546.883.06:006.354 MKC 77.120 B39 OKCTY 1709

KiIroueBnIe CI0Ba: TUTAH ry0yaThii, olpeacieHUue HHoOUs U TaHTaJ1a, GPOTOMETPHYECKUH METOMI, SKCTPaK-
LIMOHHO-(POTOMETPUUECKUIA METOJ




Penaxkrop I H Haxumosea
TexHudyeckuit pexakrop J1 A Kyszneyoea
Koppexrop B H Kanypxkuna
KommetorepHas Bepctka C B Paboeois

HNax am Ne 021007 ot 10 08 85 Coaso B HaGop 08 02 2000 Tlomnucano B nevats 21 03 2000 Yenneun 0,93 Vu-uzngn 0,60
Tupax 204 3k3 C 4736 3ak 251

HNIIK HspatenwcrBo cranpapron, 107076, MockBa, Kononesusni niep , 14
Habpano B U3narenscree Ha [T9BM
Gdunnan UTTK UsnarenncrBo ctaHnapros — THn “MockoBckuit nedyatHuk”, 103062, Mocksa, JIsumdH nep , 6

ITnp Ne 080102



