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M E XTOTCYIAPCT BEHHGB H CTAHIAPT

HATPHUA TPHIIOJINPOCPAT rocCtT

13493—86

TexnnueckHe yCJIOBHA

Sodium tripolyphosphate.
Specifications

OKIT 21 4831

IlaTa BBenennsa 01.01.87

Hactosuiuit cTaHaAapT pacpoCTPAHACTCS Ha NMOPOLIKOOOpa3HbIH TpHINoNHGpocdaT HAaTpUA, ABRIAIO-
LHIMHCS NPOAYKTOM NepepaboTKu TepMHUYECKO opTodocHOpHOH KHCOTHI.

HacTosiiiMi CTaHAApT YCTAHARNIMBACT TPEOOBAHHUS K nopouikoodbpasnoMy Tpunonudocdary HaTpus,
H3TOTOBJISIEMOMY U1 HYXXI HAPOAHOIo XO3IMCTBa M 3KCHOpTa.

Tpunonudochar HaTpUsd SABISCTCS MAJTOIMIPpOCKOINMYHBIM TPOAYKTOM H IpeAHa3zHayaeTcs s
NPUIOTORICHHUS MOIOUIUX CpeACTB, OOpaOGOTKM BOALI, MCIIOAL3YEMOM IUISt NMMUTAHUSI KOTNOB, B MSACHOU U
MOJIOYHOH NMPOMbBILUICHHOCTH, PO3HHYHOH TOProBJH H APYTHX LieJIEH.

Tpeb6oBanHust nyHKTOB 11 ¥ 12 TabnHuLbl ABNAIOTCS peKOMEHIYEMBIMH, ApYrue TpeOoOBaHHMs HACTOS-
HIENo CTaHAApTa ABNAIOTCS 00S3aTEC. IbHLIMHU.

(DOPMY.Ha: NﬂsPBOlo.

MonekynsipHag Macca (1o MexXIyHapoOHbIM aTOMHBIM MaccaM 1985 r.) — 367,86.

(U3menennas penaxkoua, Uim. Ne 2, 3).

1. TEXHUYECKHUE TPEBOBAHUA

1.1. Tpunomgpocdar HATpUS NOJDKECH DbITh M3NOTOBRJIEH B COOTBETCTBHH C TpeOOBAHHSIMM HACTOS-
LLIEro CTAHAAPTA MO TEXHOJIOTHYECKOMY PEIrIAMEHTY, YTBEPXICHHOMY B YCTAHOBJICHHOM TNOPSIIKE.

1.2. Tpunonudocdar HaTpHs BBITYCKAIOT TEXHHYECKHMH H NHLICBOM.

1.3. Ilo ¢pH3UKO-XMMHYECKMM MNoKasateassM Tpunoiudochar HATpUs NO/DKEH COOTBETCTBOBATH
HOopMaM, YKa3aHHbIM B Tabnuile.

el d— - il

HopMa Ui MapKH

Texuudeckut OKIT 21 4831 0100
HauMmeHOBAHHE MOKA3ATENN n¥ueBolt - S
OKII BRHICLUIHHA CO NEPBRIA CO
21 4831 0400 OKII 4 epoxn 4
21 4831 0120 21 4831 0130

1. BHeumui BUa Paccnmﬁca [TopolloK Oenoro 1Bera

2. Maccosas nong obuteit naTHokucH docdopa (P,0,), %, He MEHee 57,0 57,0 56,5
3. MaccoBas nons tpunonudocdara Harpus (Na,P,0,,), %, He
MeHee 94 94 92
4. MaccoBas nons nepBoit popMH TpunaiHdocdata HATPUA, %, He
bonee 10 10 10
5. Maccosas nona xenesa (Fe), %, He bonee 0,01 0,01 0,02

Hinanue ;dmnnuwoe

E

IlepenevaTka BocnpemnieHa

© HsnarenncTBo cTaHaapros, 1986
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[Iepensnanue ¢ U3mMeHeHUsIMH
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[Ipodoasxcenue mabauun

1 —r—

Hopyva 11 Mapky

Texupwdyecku OKIT 21 4831 0100

HauMeHOBaHHe 110KA3aTe’1q IHILEeBOK
OKII BBICIUKI COPT | TEPBBIHA COPT
21 4831 0400 OKII OKI1
21 4831 0120 21 4831 0130
T - = e e = = = =
6. MaccoBasg o HEPACTBOPDUMEIX B BOIE BelllecTB, %, He DoJee 0,10 0,10 0,13
7. pH 1 %-Horo BoOIHOIO pacTBopa | 9.740,3 9,7+0,3 9,740, 3
8. Maccorasg moJig TEXEIBX METALIOB, OCAXIAEMBIX CEPOBOIOPOIAOM,
(Pb), %, He Gonee | 0,002 He HopMupyeTcs
9. MaccoBas gosg MuIUubaka (As), %, He DoJee 0,004 To xe
10. I'pauyroMerpudeckHit coctas, %
mpoxoHT Yepe3 cuTo no ['OCT 6613 ¢ pazMepaMH CTOPOHKN ;
gqeitky B cBety 0,25 MM, %, He MeHee 97 97 97
11. Creneds 6em3HM, %, He MeHee 80 80 80
12. Cumrygects, %, He MeHee 30 30 30

IlpuMedaHHu4da:

1. Texumgecxuit TpunomdpocdaT HATpUA IIEPBOro copTa, IMpeaHasHadeHHHMW I8 FOpHOL YIHOM IMPOMBIIIUICH -

HOCTH, JOITyCKaeTCs H3NOTOBILITL C MAacCOBOM oJielt obiel naTHokucH docdopa (P,Os) He Mekee 53,5 % M MHILLIbsIKA
— He 6oJtee 0,01 %.

2. Ilokazaremn «CHITY9eCTb» U «CTEIICHDL OeIM3HBI» He HOPMHUPYIOTCA. OnpeleeHue obs3are/IbHO 118 Habopa
CTATHCTUYIECCKHMX JaHHRIX.

3. ITokazaresmm «MaccoBag JOJIs Xejle3a» U «MaccoBad J0JId HEpAaCTBOPHMBIX B BOAE BEILECTB» FapaHTHPYIOTCA.
(A3menennas penakuus, U3m. Ne 3).

2. TPEbBOBAHHA BE3OIIACHOCTH

2.1. Tpunomidocdar HaTpUst HE TOKCHUYEH, MOXApO- U B3pbIBOOE30IIacEH.

2.2. Bapxanue mutd Tpunomddocdara HaTpHst MOXET BbI3BaTh pa3fpaXeHHe CIH3UCTLIX 000104eK
U IHhIXaTCJIbHBIX ITYTEH.

2.3. Ilpou3BoAcCTBEHHbIE TIOMELIEHHS, B KOTOPLIX NMPOBOAAT paboTbl ¢ TpunomdocdaroM HaTpH4,
IOJIXHBI ObITb 00OPYNOBaHbI IMTIPHTOYHO-BBITSKHOM BEHTWISILIMEH.

2.4. Bce pabotsl ¢ TpunoaudocdaToM HaTpHs NTPOBOIAT B cneliasibHoH oaexae no 'OCT 12.4.103,

a TakKXe B HHAMBHUAYANbHBIX CpeACTBAX 3allMThl OPraHOB IbIXaHUS ((PWIbTPYIOLLIHE peECIMpaTOphl IO
FOCT 12.4.041), rna3 (zamuutHBIe OYKH Nno J'OCT 12.4.013*) ¥ KOXHBIX NOKPOBOB.

3. IPABWIA IIPUEMKH

3.1. Tpunomudocdar HaTpus NpPUHHMAIOT NMapTUsAMH. [lapTHel cYMTAIOT KOJMUYECTBO NPOAYKTA,

OTHOPOOHOIO IO CBOUM KAYECCTBCHHBIM MOKA3aTE/IsIM, COINIPOBOXAAEMOTO ONHHM JOKYMEHTOM O Ka4Y€ECTBE.
Macca napruu nockHa ObiTh He Oonee 70 T.

JHOKyMEHT O Ka4YecTBe NOJDKEH COMEpXaTh:

HaHMEHOBaHHE NPECANPUATHSI-U3TOTOBUTESE U €0 TOBAPHBIM 3HaK,

HaHMEHOBAaHHUE NPOAYKTa, MapKy, COPT;

HOMEP MApTUH H JATY U3NOTORJICHUS,

Maccy OpyTTO M HETTO;

pe3ynbTaThl NMPOBCACHHBIX aHAIU30B WIM NOATBEPXICHHUE COOTBETCTBUSA KAyecTBa NpPOAYKTa Tpebo-
BaHUSIM HACTOAINEIO CTAHOAPTA;

000O3HaYeHHEe HACTOSIIEIO CTaHAapTa.

3.2. lIna koHTpoJIsl KavyecTBa TpHnonudocdara HaTpHsd NpoObl OTOMPAIOT OT KAXAOINO MSTOrO
KOHTEHHEpa WIH KaXIOIo BaroHa-UUCTEPHH OT 1 % ynaxoBoYHbBIX eAMHHUL ¥ 3 % eqMHUU TPAHCIIOPTHOM
Taphl VI POZHWYHOH TOProBIM, HO HE MEHEE YEM OT TPeX eIWHMIl NPHY MaNbIX NapTHIX.

Jns KoHTposs KayecTBa Tpunoaudocdara HaTpus Y H3rOTOBHTENS 1€NAIOT BBIOOPKY U3 TpYyOONpoBoaa
MHCBMOTPAHCIIOPTa NIPH HAIIOJHEHHUH PacXOJAHOro OyHKepa B KOJIHYECTBE He MeHee 1 KT OT 5 T NMpOoayKTa.

* Ha Teppuropuu Poccutickoit Menepammu geitctsyer [OCT P 12.4.013—97.
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V norpeburtens npolbl oTOUPAIOT OT 3 % YMAKOBOYHBIX €AHHHL, HO HE MEHEe TPeX YIIAKOBOYHBIX
eAUHHUL TIPH MAJIbLIX TNapTUAX.

3.1, 3.2. (U3menennan penakumus, Ham. Ne 2).

3.3. I1pu nosydeHHHU HEYOOBJIECTBOPUTEIbHBIX PE3YbTATOB aHAH3a XOTHA Obl MO COHOMY M3 IIOKa3a-
Tesieil pOBOAAT NMOBTOPHBIH aHaIM3 Ha yOABOEHHOM BbIOOpKe. Pe3ynbTaThl MOBTOPHOIO aHaJIM3a pacinpo-
CTPaHSIOTCS HAa BCKO NMapTHIO.

4. METO/1bl AHAJIM3A

4.1. OTtb6op npoo

4.1.1. Tlpo6bs! nponykra ordbupalor no F'OCT 21560.0.

Macca ToueuHoH npobsl go/mKHA ObITh HE MeHee (0,2 KT.

4.1.2. OtobpaHHbIE NPOOBI COENUHSIOT, TLIATEJILHO MEPEeMELIUBAIOT H COKpalllalOT KBApTOBAaHHEM [0
noay4eHUs oObeAUHEHHON Npobsl Maccoi He MeHee (0,5 KT.

O6beaMHEHHYI0O MNpoOy NOMeEllaloT B YHMCTYI0 CYXYK® 0aHKy M IUIOTHO 3akpeiBaloT. Ha OaHKy
HAKJIEMBAIOT ITHKETKY € YKa3aH¥eM HAaMMECHOBAHMS ¥ Ha3zHAYCHUS NPOAYKTA, HOMepa npoObl, JaThl OTOOpA
NpoOkI.

4.1.1, 4.1.2. (U3menernnas penakums, Mam. Ne 2).

42. Odbmue tpeboBaHUA

4.2.1. Ilpu npoBeaeHUM aHAIM30B U NPHUTOTOBICHHH PACTBOPOB MCTIONL3YIOT N1aDOpaTOpPHBLIE BECHI
o0OLIero HasHadyeHHs 2-ro Kjacca TOYHOCTH ¢ HauOoablIMM TipenesoM B3BelluBaHHUA 200 r, a Takke
nadopaTopHbie Bechl 00lllero HazHayeHHs 4-1o Kiacca TOYHOCTH ¢ HAHOONBUINM NIpENeNoOM B3BeLIMBaHHS
500 r no 'OCT 24104.

Jonyckaercss IpUMEHEHHE APYTHX BECOB C AaHAJIOTMYHBIMH METPOJIOTHYECCKUMMH XapaKTepHCTUKAMH.

4.2.2. JIns npoBeACHUS KOJOPUMETPHUYECCKHUX H3MEPEHHH ONTHYECKHUX IUVIOTHOCTEH pacTBOPOB B
nvanasoHe LIHUH BOJH 300—1000 HM ucnons3yoT GoTo3NEKTPHYECKHE 1abopaTOpHbIe KOJIOPUMETPEI THIIA

KPK-2 no HTI, cnekrpodoromMerpnl tHna C®-4A. Jlonyckaercsi npUMEHEHHE APYyrux NpHOOpOB ¢
AaHAJIOTHYHbIMH METPOJIOTHYECKHMHU XapaKTepPUCTHKAMH.

(U3menennas pepaknmusa, U3am. Ne 1).

4.2.3. [Ins npoBeaeHHS NOTCHLHOMETPHYECKHX U3MEPEHHH HCNOJb3YIOT JabopatopHble pH-Merphl
C MOTPelUHOCTHIO H3MepeHHs He bonee 0,05 pH.

4.2.4. Ilpu BbINOJHEHHHM aHANH30B HCNOJb3YIOT J1abopaTopHOoe 00OpyAOBaHME:

Haoop cuT nol'OCT 6613;

CeKYHAOMep MexaHHuYecKHi Tuna COnp-2a—3 WK ApPYroro THNa;

wKad CYIIWIbLHBIA 37IEKTpHYECKMH KpyIbli THna 2B-151 wiu apyroro tTvna;

0aH10 BOASIHYIO J1JabopaTopHylo THna bB-6;

IUTUTKY 3NEKTPHYECKYIO 3aKPLITONO THNA.

(M3meHennas pepaknusa, H3m. Ne 1, 2).

4.2.5. JIng npoBeCHUA aHAIM3O0B UCNONB3YIOT MEPHYIO XMMHYECKYIO NMOCYAY He HIDKEe 2-T0 Kfacca
TOYHOCTH:

6I0peTKH McnosiHeHu# 1—5 BMectumMocTbio 10, 25, 50 oMm3;

Kon6b1 MepHbie McnosiHeHU#H 1, 2 mo TOCT 1770 sMectuMocThio 50, 100, 250, 500, 1000, 2000 cm3;

MeH3ypxku no 'OCT 1770;

nuneTku ucronHeHui 1—7 mo F'OCT 1770 BMectuMocThiO 1, 2, S, 10, 20, 25 u 50 cM3;

UMIMHAPH McnonHenuit 1, 3 no TOCT 1770 sMecTuMocTsio 25, 50, 100, 500, 1000 cM3.

KpoMe Toro, HCroab3yloT J1JabopaTOpHLIE CTEKISIHHbBIE NOCYNY H 060pYIIOBaHHE:

BOpoHKH THNa B no I'OCT 25336;

BOPOHKH 115l ¢unbTpoBaHusd THN B® ucnomnenns 1 [1OP 100 no FOCT 25336;

Kogﬁm KoHu4yecke Tuna KH ucnomienus 2 no I'OCT 25336 sBMectuMocTsio 100, 250, 500, 1000,
2000 cm”;

KOJIOBbI ¢ TYOycoM (anst dunsTpoBaHHs noa BakyyMoM) tina 1—1000 win 1—2000 no F'OCT 25336;
CKJITHKM 18 npoMbiBaHUA ra3oB THnia CH 1—200 no 'OCT 25336 w1y aHaJIOru4HEIE;
CTaKaH4YMKH 1 B3BeumMBaHug THna CB no T'OCT 25336;

crakaHbl THNIa H wiu B no 'OCT 25336 BMecTMocTbio 50, 100, 150, 250, 400, 600, 1000, 2000 cm3;
THIK punbTpyioue Tuna TP-32-ITOP16 XC unu TP-40-TTOP16 XC no I'OCT 25336;
XONOAWNbHUKM THna XM-1—100—14/23 no 'OCT 25336;

3KcHKaropsl 2—230 no I'OCT 25336;
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nocyna ¢apdopoBasi, THINIH, YallKku BbinapHbie o ['OCT 9147,

Hacoc BogocTpyHHbH no 'OCT 25336.

(M3menennas penaknousa, M3m. Ne 2).

4.2.6. JInsa usMepeHusa temriepatyphl ot 0 1o 50 °C Hcnoib3yloT TEpMOMETPLI ¢ UEHOH aeneHus 0,1
u 1 °C, mna uaMepenus temrieparyphbl ot 0 1o 250 °C no 'OCT 28498.

(U3menennas penakonsa, Ham. Ne 3).

4.2.7. [Ipu onpeneseHHH HOPMHPYEMBIX INOKAaszarejeH HOMYCKACTCS MPUMEHSTb OPYrHe METOMbI,
obecreYHBaKOLIHE JOCTATOYHYIO TOYHOCTD, 3KCIIPECCHOCTb aHanu3a. [IpH pasHornacHusax aHaIu3 NpoBoOsT
MeTO/IaMH, YVKa3aHHbBIMH B HACTOSILLIEM CTaHOapTE.

43. OnpenencHUue BHeUHero suaa rpunoanudocdara Hatpusd

BHeurHuM BHO TpMnoaddocdarta H&Tﬁnﬂ OTIpeC/ISIIOT BU3YAJIBHO.

44. OnnpenejleHUe MACCOBOMW NJOJH obweH NITHOKUCH Pocdopa

4.4.1. Ilomenyuomempuueckui memod

44.1.1. Cyuynocmsv Memoda

Meton ocHOBaH Ha NMOTCHUHOMETpHYEeCKOM TUTpoBaHuM oT pH 4,4 no 9,0 MoHoHaTrpundocdara,
OJIY4EHHOIO NOoc/ie THAPOJIH3a Tpunoaudocdara HaTpUs B CpeAe CONSTHON KHUCIIOTHI.

44.1.2. Peakmuew u pacmeopu

Bona nuctiwoumpoBaHHas no I'OCT 6709.

Kucnora congnas no 'OCT 3118, 4.a.a., rutotHocTwiO 1,19 r/ecM? M pactBop ¢ (HCI) = 0,5 Momn/am3.

Harpus mnpooxkucs no 'OCT 4328, pacTBop ¢ MaccoBoi noneit runpookuc Hartpus 10 % u pacrop
¢ (NaOH) = 0,5 monb/aM3 (0,5 H. pacTBop), CBOOOAHBIN OT KapOoHaToB, npUroTorieHHbI no FOCT 4517.

MeTHnoBbIH OpaHXeBbIH (MHAMKATOP), BOAHbLIH pacTBOP C MAacCOBOM NOJIEH METHJIOBOIO OpaHXe-
sBoro 0,1 %.

44.1.1,44.1.2. (MU3menennas pegakuusa, Mim. Ne 2).

4.4.1.3. Ilodezomoeéka Kk aHaau3sy

J17151 TOATOTOBKH K UCIIBITAHHMIO NPOBOAST NMPOBEPKY H3MEpHUTENbHOM LienmH pH-MeTpa co cTe KITHHBIM

JIEKTPO/IOM B COOTBETCTBMM C NpWIaraeMoM K TNpubOpy HHCTPYKLHEH C TNpUMEHEHHEM OydepHbIX
PacCTBOPOB.
44.14. [IpoeedenHue anaausa

2 1 Tpunonudgocdatra HaATpHUA B3IBEIUMBAIOT,pe3yabTAT B3BEIIMBAHHA B IrpaMMax 3allMCbIBAIOT [0
4YeTBEPTOIO AeCATHYHOrNo 3Haka. HaBecKy moMewaior B crakaH BMecTHMocTbio 400 cM?, npubamnsior
100 c™® Bomaml, 5 cM? CONAHON KMCJIOTHI, HAKPHIBAIOT CTaKaH PapdopoBoil YalIKoil ¥ KMNSATAT PacTBOP B
TedyeHHe 30 MHH. 3aTeM npubaBiIAIOT 1—2 Kalvli METHWIOBOIO OPaHXEBOIO M, IMOMELUMBAs CTEKISTHHOM
NaJIOYKOH, NpUbaRII0T NO KarwiM 10 %-Hb1i pacTBOp rHAPOOKHCH HAaTPHS A0 NEepexoaa po30BOH OKPACKH
pacTBOpa B OpaHXeBYI. OOMBIBAIOT NAJIOYKY BOJIOH, paCTBOP KMIISITAT 5 MMH, OXJ1aXIAIOT M AOBOOSIT 00beM
pacTBopa Bofiol npubmszurenbHo oo 200 cM’. [locine 3Toro cTakaH CTABAT HAa MArHMTHYIO MeELLANKY,
NIOMEILAIOT 3JIeKTpoabl pH-MeTpa M NIpH NMOCTOSHHOM NoMeLUMBAaHUM AoBoaaT pH pacTtBopa ToyHo a0 4,4
pactBopoM ¢ (NaOH) = 0,5 monb/aM? win pactBopoM conssHoi kucnorst ¢ (HCI) = 0,5 Monb/nM3. 3ateM
THTPYIOT MOHOHaTpU#l docdar or pH 4,4 no 9,0 pactsopom ¢ (NaOH) = 0,5 monb/am’.

44.1.5. Obpabomka pezyabmamosg

Maccosyio nomo obeit nsarHokucH ¢ocdopa (P,Os) (X) B npoueHTax BHMHCISIOT N0 GopMye

V -0,0355 - 100
x=22 1

m

rme ¥V — obweM TouHO ¢ (NaOH) = 0,5 Monp/aM? pacTBopa, H3pacXodOBaHHbBI Ha TUTPOBAHME NpPOObI
ot pH 4,4 no 9,0 cm3;
0,0355 — Macca nsarHoxucu gocdopa, coorBercTayiowas 1 cmM? Touno ¢ (NaOH) = 0,5 moab/aM? pacTso-
pa, T;
m — Macca HaBECKH, T.
3a pesynbTaT aHaaM3a INPUHHUMAIOT cpeaHee apUPMETHYECKOE pe3yAbTATOB IBYX NapaUlebHbIX
onpeleIieHHH, NOMyCKaeMble PACXOXACHHUSA MEXAY KOTOPHIMH He JO/DKHBI npesbiiath 0,3 % npH noBepH-
TEIbHOH BepoSTTHOCTH P = (,95.
4.4.14, 4.4.1.5. (U3menennan pegaxuus, Usm. Ne 2).
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4472 Q@omoxosopumempurecKu Memod

4421 Cywmnocmov mMmemoda

MeTon OCHOBAH Ha THAposH3e npobbl Tpunonudocdata Hatpus U GOTOMETPUUYECKOM OTIpeacIeHUH
obuero coaepxariusa pocdatos B BHaAe HocHOPHOBAHATHEBOMOITHOACHOBOTO KOMIUIEKCHOTO COCAMHEH Us]
ONTUYECKYIO TUTOTHOCTb H3MEPSIIOT OTHOCHUTCIBHO PACTBOPA CPABHEHHSI, COAEPXKALLETO H3BECTHOE KOJIH-
4eCTBO NMSTHOKUCH docdopa

4422 Peaxkmuebt u pacmeopu

AMMHMAK BoaHbIH no ['OCT 3760, pactsop 1 1 ;

Kucnora azorHasi no FOCT 4461 nmnorHoctio 1,36 r/cM? u pacteop 1 3

Kucnora consinas no TOCT 3118 nnotHoctbio 1,19 r/cum?

AMMOHHUH MoaubaeHoBokHucabiM o [OCT 3765

AMMOHHMH BaHaaHeBokHcabld MeTa 1o [TOCT 9336

Kanui pochopHoxkucabiy onHodaMeuleHHbiM 1o ['OCT 4198, x 4y, BeicylieHHbIH npHu (10015) °C

Bona nuctwinuposaHHas no 'OCT 6709

MosHOneHOBOBAHAAHEBBIH PEAKTHB NOTOBAT CJICAYIOIMM 06pa30oM

50 r MonHOAECHOBOKHCIOIO aMMOH M B3BCLLMBAIOT M pe3yJ1bTAT B3BCUIMBaHHsI B rpaMMax 3allUCHIBAIOT
10 IepBOTO AeCATHYHOIO 3Haka Hasecky pactBopsiior B 500 cM? Boasl, Harperoit no 50—60 °C, oxnaxnaor
U GHUABLTPYIOT — PACTBOP A,

1,5 r BAHAAUEBOKMCJIOTO AMMOHMUS B3BCLUMBAIOT U pe3y/bTAT B3BCLIMBAHUA B rpaMMax 3aITHCHIBAIOT
O BTOPOro AecsSTHYHoro 3Haka Hasecky pacTBopsitor B 250 cM? Boapl, Harperoit 1o 50—60 °C (ecnu
PACTBOP XeaTeeT, 100aBISI0T HECKOJBKO Kamnedb dAMMHAKa), pacTBOp PUWILTPYIOT, OXJIAXAAKT U INpHOaB-
ns110T 250 cu? pacTBopa azotHoM KHucaoThl (1 3) — pacteop B

PacTBOp A BIMBAIOT, NepeMeLIUBasi, B pacTBop b, nocse yero no6apinsioT B pacreop 350 cM? asoTHOIM
KMCJIOTBI INOTHOCTLIO 1,36 r/cM’ ¥ nepeMeliuBaloT PeakTHB YCTOWYMB B TEYEHUE JUIMTEILHOTO BPEMEHH

PacTBop cpaBHeHus, 1 cM> KoToporo cooTBercTByeT 0,25 Mr nsaTHokHcH docdopa, FOTOBSIT CIAENYIO-
KM obpazoM 00,4790 r onHO3aMELLICHHOIrO (oCchPOpHOKHUCIONO KAJIU B3BELIMBAIOT U pe3YyJIbTAT B3BElM-
BAHUS B rpaMMax 3alMCBIBAIOT A0 YETBEPTONO AECATUYHOrO 3HaKa HaBecKy IepeHOCAT B MEPHVIO KOJIOyY
pMecTUMocTbIo 1000 cM3, pacTBOPAIOT B Bolie, 0ObeM pacTBOpa AOBOASIT A0 METKH BOAOH M NEPEMEILIMBAIOT

4423 [Tocmpoenue epadyupoeounoco epaguka

[OTOBSAT cepHI0 0OpA3LOB WIS rpaadyMpoBKH [l1s 3TOro B MepHble KoJObl BMeCTHMOCTBIO 100 cM3
KaXnasi ¢ MoMolbio 610peTku BHocAT 20, 24, 28, 32, 36, 40 cM3 pacTBopa cpaBHEHHS, YTO COOTBETCTBYET

5,6,7,8,9, 10 mr P,0Oq

B xaxayio Konoy npubasnstior npubnusurenbHo go 70 M3 Boaw! ¥ 25 cM? MonUOaeHOBOBAHANUMEBOTO
peaKkTHBa, JOBOAAT OObEM pacTBOPOB OO METKM BOOAOH, nMepeMelUUBAIoT M depe3d 20—30 MHUH H3MepSIOT
ONTHYECKYIO TUVIOTHOCTb OOpa3lOB OTHOCHTENALHO PACTBOpa CPABHEHHUSA, cofepXallero 5 Mr nsITHOKHMCH
dochopa U 25 cM3 MONH6IEHOBOBAHAAMEBOTO PEAKTHBA

M3vepeHre npoBoasT B KIOBETAX ¢ TOJLUIMHOM norjolamllero ceer caosg 10 MM

[Ipu pabore Ha doroanekrpokonopumMerpe THna KPK-2 usMepeHyss nNpoBoasAT NpH UIMHE BOIHLI
440 n™M, npu padote Ha cnexkrpodoTOMETpEe — NMPH INHMKE BOMHDI 450 HM

[To nosiyyeHHBIM 3HAYEHUAM ONTHYECKHUX IUIOTHOCTEH CTPOST rPAXYHPOBOYHBIN IrpadHK, OTKIAAbIBas
10 OCH abCcLMCC coaepXxallecs B obpa3uax pisi rpalyupoBKH MacChbl NSTHOKMCH ¢docdopa B MHUJUTHTPaM-
MdX, 110 OCH OpAHHAT — COOTBETCTBYIOLIME UM 3HAYEHHUS ONTHYECKHX IUVIOTHOCTEH

[ panyMpoBOYHBII rpadHMK NPOBEPSIOT €XEAHEBHO MO TPEM OCHOBHBLIM TOYKAM

4424 [Iposedenue anaasuia

0,3 r Tpunonugocdara HaTpHUsl B3IBESIUHBAKT U pe3ynbTaT B3BEIUMBAHHA B rpaMMax 3aIlTMCLIBAIOT IO
4EeTBEPTOIO NECATHYHOro 3Haka HaBeckKy moMellaloT B cTakaH BMecTMMOCTbIO 250 cm3, nmpu6aBnsior
100 cM3 Boabl M 5 cM? conssHON KMCNOTBI

PactBop xunATaT B TeueHHe 30 MMH, OXJIAXIAIOT H KOJIHYECTBEHHO TEPEHOCIT B MEPHYIO KOJIOY
BMECTUMOCTBIO 250 cM3, NOBOAAT 06bEM pacTBOpa BOOOH OO METKM M NEpeMElIMBAIOT EcnM pacTBop

MYTHBIH, ero ¢uibTpyloT 10 cM> MoOJy4eHHOIO pacTBOpa NMOMELIAIOT B MEPHYIO KOJNOY BMECTHMOCTHIO
100 cM?, npubasisior npuMepHo Ao 70 cM3 Boabl ¥ 25 cM3 MONHOGICHOBOBAHANMHEBOIO PEAKTHBA 3aTeM
JNOBOASIT OOBbEM PACTBOpA BOAOH IO METKM, NMEPEMEIUMBAIOT M yepe3 20—30 MHH H3MepSIOT OINTHYECKYIO
[UIOTHOCTb PAcTBOpPa TaK, KakK ONMUCAHO B N 44 2 3, 110 OTHOIUEHUIO K pacTBOPY CpaBHEHHS, TIPHIOTOB-
JEHHOMY OQHOBPEMEHHO C AaHAJIM3UPYEMOH NpoOOH

Maccy nsTHokmcu ¢ocdopa B MWUIMIPaMMax B AJIMKBOTHOM YaCTH pacTBOpa HaXOUSAT IO IpalyHpo-
BOYHOMY rpadpuKy

(M3menennan penaxumus, Uam. Ne 2).
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442.5. Obpabomkxa pezyabmamos
MaccoBylo noio obeit narHokucH pocdopa (P,O5) (X') B NpoLeHTaX BLIMUCIAIOT No GopMyne

i
A 1000 - 10 - m °’

rne m; — Macca NATHOKMCH ¢docdopa B aTMKBOTHOH HacTH pacTBOpa, HaWICHHasA NO IPalyHpOBOYHOMY

rpadHKy, MT;
m — Macca HaBeCKH, T.

3a pesyNbTaT aHaNIM3a NMPUHHMMAIOT CpeliHee apH(PMETHUYECKOE pEe3yJbTAaTOB OBYX MNapajUIC/IbHbIX
onpefecHUM, JOITycKaeMble paCXOXICHHSI MEXIy KOTOPLIMH He HODKHBI npeBbiuats 0,5 % npu O1oBepH-
TenpHOM BepossTHocTH P = (,9)5. -

[Ipy pasHornacusXx B OLICHKE MAacCOBOM JONM INSITHOKMCH (Qocdopa aHaIN3 TNPOBOLAST MO
'OCT 24024.8.

45. OnpeneneHe MAacCOBOM nonu Tpunonudocdara HaTpU4

4.5.1. Cywrocmsv memoda

Meron OCHOBAH HA BeCOBOM onpencneHUU tpunonudocdara Harpusi ¢ NMPUMEHEHHUEM A €ro
ocaXIeHHd XJIOPHCTOIO TPUITWICHAHAMUHKODAILTA.

4.5.2. Peaxmusw u pacmeopwu

Bona auctwumpoBaHHast o F'OCT 6709.

Kucnora congsas nmo F'OCT 3118 motHocThio 1,19 1/cM3 1 pactBop ¢ (HCI) = 0,5 Moms/aM3 (0,5 H.
pacTBop).

Kucnora ykcycHast o 'OCT 61.

Hatpuit yxcycHoxucabid o 'OCT 199.

Crupt 3TWIOBBIH pekTHOHKOBaHHBIN TexHHYeckuid no 'OCT 18300.

KobamsT xnmopucteiii no ['OCT 4525.

OTWIEeHAUAMHH, OCHOBAaHHE, pacTBOpP C MacCcOBOH aoneH 3TWiIeHAHaMMHa 70 %.

TpuatunenguaMueKobansT xmopucteit [Co (NH,—CH,—CH,—NH,)4}-Cl5-3H,0 rorosar cnenyio-
1M obpa3zoM: 261,0 r aTIeHAHAMHHA B3BCLIMBAIOT M PE3yAbTaT B3BEIIMBAHUA B rpaMMax 3alMCHIBAIOT C
TOYHOCTBIO A0 NEPBOrO ACCATHYHOIO 3HaKa, HABECKY NMOMELIAIOT B CTaKaH BMecTMMocTbio 1000 cMm3
PacTBOPSIOT B CMECH, COCTOSILIEH M3 85 cM3 constHOM KucnoThl IwioTHocThIO 1,19 r/cM3 u 535 cM3 Boabl.

B xon6e BMecTMocThIO 2000 cM? pacTBopsitoT 250 1 xnopucToro kobaibta B 750 ¢cM? BOABI, BAMBAIOT,
3HEeprudHO NepeMelIMBasi, B paCTBOp XJIOPHCTOro KobajibTa pacTBOp 3THWIEHAHAaMHMHA. Yepes razopacrpe-
IEUTCALHYIO TPYOKY, NOMEIIIEHHYIO B pacTBOp Ha INIYOUHY 1—2 CM OT AHA KOJObI, NPONYCKAIOT BO3AYX B
TedeHHe 8 4 NIpH KOMRaTHOM TeMmneparype. CoaepxXyMoe KoJ0bl MEPEHOCAT B CTAKAH BMECTHMOCTBHIO
2000 cM3 ¥ ynapuBaloT Ha BOASHOM 6aHe, Mponyckas Haj pacTBOPOM MOTOK BO3AyXa A0 0Opa3oBaHHUs Ha
MIOBEPXHOCTH TOHKOH KOPOYKH KPHMCTA/UIOB (0OBIMHO 3TO NPOHCXOMOHUT NPH YMEHbUIEHHH 0o0beMa B 2—2,5
pa3a). PacTBop oxy1aXnaior, TIIATEILHO NepeMeILMBasi, 106aBAgIoT 150 cM> CONSTHOM KUCIOTHI TUIOTHOCTBIO
1,19 r/cM> ¥ HarpeBaloT 40 NOJHOTO PACTBOPEHMS BbINABLUMX KPHCTAJUIOB.

BricaNMBalOT XJIOPHUCTBIM TPHATWICHAHAMHUHKOOAILT MEICHHBIM npubasneHreM 300 cm3 crivpra B
TedeHHe 1 4. PacTBOp OX1aXnaloT, KpUCTA/UThl OTPWIBTPOBBIBAIOT Yepe3 QIWIbTPYIOLLYIO BOpOHKY THNa BD
[1I0P100 non BakyymMoOM, co3naBasd pa3psoKeHHe NMpH MOMOLIH BOROCTPYHHOIO Hacoca, IIPOMBIBAIOT YEThIPeE
paza criuproM mo 100—150 cMm?, nepemelinBast KaXAblii pa3 KPUCTALIEI M OTCachiBas IPOMBIBHYIO
XHAKocTh. KpucTamwmsl noMemaior B papgdopoBylo YallIKy H Ha BOASIHOHM 6aHe BbINMApHBAIOT OCTATOK CITHPTA.

[losydeHHBIH NPOAYKT pacTBOPSIOT B 350 cM3 xuIsuie# Boabl ¥ cHoBa BeicanuBaot 300 cM3 crmpra
B TedcHHe 1 4. Oxyaxnaior, oTPMIBTPOBBIBAIOT KPUCTAUIbI Yepe3 CTEKISIHHYIO (PHIBTPYIOLIYIO BOPOHKY
tna B® IIOP100 » npoMemBalor criiproM 1o Tex nop, noka pwibrpaTr He Oyner GecuBeTHbIM. KpHcTaminl
TOHKHMM CJIOEM pacnpelensiioT B YallKax Ui BbilIapMBaHMSA H CylIAT CHayajla Ha Bo3aoyxe He MeHee 12 u,
a 3aTeM B TeycHHe 3—4 4 B cynmiIbHOM 1wKady npu remneparype (105+3) °C.

Macca noayyeHHoro npenapara — okosio 300 r.

[Ipenapar XpaHIT B repMETHYHO 3aKPLITOM OaHKe M MEeped MCNONbL3OBAHMEM CYLIAT B CYLUIMWILHOM
1uxady B TeyeHMe 1 4 npu remmeparype (10513) °C.

60 r npenapaTa B3BCUIMBAIOT, PE3YJILTAT B3BCUIMBAHMA B rpaMMaXx 3alIMCBIBAIOT A0 BTOPOIO AeCATHY-
HOI'O 3HaKa, paCTBOPAIOT B BoIE M 0ObeM pacTtsopa aoBoasT no 1000 cm3.

bydepnuiit pactBop ¢ pH 3,6 rotoBsT cneayiomuM o6pazoM: 12,3 r yKCYCHOKHCIIONO HaTpUs PacTBO-
psnoT B Bone, noGapnaior 80 cM3 yKCycCHOM KMC/IOTBI M HOBOIST BooH oObeM pacreopa mo 1000 cm3. pH

pacTBOpa NpoBepsioT Ha pH-Merpe M KoppekTHpyloT Jo6aBIeHHEM OJHOIO M3 YKA3aHHBIX PEaKTHBOB.
AneroH no 'OCT 2603.
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BpOMKpe30/I0BbIi 3e/IeHbIH (MHAMKATOP), PACTBOP C MACCOBOM noJeH peakTHBa 0,2 %; ToTOBSAT
cnenyiolum obpazom: 0,2 I MHAMKATOpPA pacTBOpSIOT B 6 cM’ pactsopa ¢ (NaOH) = 0,1 monb/aM’® u 5 cm?
STWIOBOTO CMIMPTA, pasbarnsior Boaoi ao 100 cm’.

(U3menennan pepakuusa, Ham. Ne 2, 3).

4.5.3. IIpogedenue anasusa

2.5 r tpunonudocdara HaTpUs B3BELUWBAIOT, PE3yNbTaT B3BEUIMBAHHS B rpaMMax 3alHCBHIBAIOT IO
4eTBEPTOrO AECATHYHOTO 3HaKa, NMEPEHOCAT B MEPHYIO K0J0y BMecTUMOCTBIO 250 CM?, pacTBOPSIOT B Bolle,
NOBOAAT OObEM pacTBOpa BONON IO METKM M nepeMelIMBalOT (pacTBop 1). PUALTPYIOT Yepe3 CyXoOif
6YMaXHbIH GWIBTP («CHHAS JIEHTa») B CYXylo Konby, otbpachiBas nepsbie nopuuu ¢wuibrparta. 50 cm?
NoNy4eHHOro GUIBTPATA NMUIETKON NEPEHOCAT B CTAKAH BMECTUMOCTBIO 250 cM? n 106aBIsIOT pacTBOp
¢ (HCD = 0,5 mons/am> no pH 3,6 (npoepsior Ha pH-Merpe), nepemeliyBasi Ha MarHMTHOM Mellasike.
Jlo6apnsiior 10 cM? B6ydepHoro pacTsopa ¥ NPWIMBAIOT MO KarsaM 12 cM? pacTBopa TPHITWIEHIHAMHHKO-
OanbTa.

[Tocne noGaBneHHUs BCero KOJMUYECTBA PEAKTHBA PACTBOP rNepeMelUHBalOT B TeueHHe 15 MuH. [lony-
YeHHbINA ocafoK DWILTPYIOT Yepe3 BbICYLICHHBIH A0 NMOCTOSHHON Macchl GUILTPYIOLLUMM THreab THna TP
[TOP16, npoMbiBaloT HEeOOABLUIMMM NOPUMAMH BOAbL, NnoaxkMciacHHou no pH 3,6, cymiar B cynnuibHOM
wkady npH remneparype (105+£3) °C 1o nocTodHHON Macchbl, OXJ1aXAAlOT B 3KCUKATOPE M B3BEUIMBAIOT.

(U3menennasn peaakums, M3am. Ne 2).

4.5.4. Obpabomka pe3yrsmamos

MaccoByio nomo Tpunonugocgara Harpus (X;) B NpOLUEHTaX BLIYUCISIOT No GopMyie

m, - 368 -250 - 100

! m - 530 - 50 *

rae m; — Macca BbICYIUEHHOIO Ocalka, T,
m — Macca HaBeCKH, T,

368

S3g — OTHOUICHME MOJIEKYIsipHOH Macchl OeaponHoro tpunonugocdara Hatpus (NagP,0,,) K coor-

BeTcTBYIOLIEH Macce ocaaka [Co (NH,CH,—CH,NH,),]-H,P,0,,-2H,0.
3a peaynbTaT aHaNIM3a NPUHUMAIOT CpPeHee apHPMETHYECKOe pe3ylbTaTOB ABYX Iapaiie/IbHBIX

onpene/ieHHH, NONMycKaeMble PAaCXOXIAECHHA MEXIy KOTOPbIMH He AO/DKHBI npeBbiuaTth 0,4 % npH noBepu-
TeJIbHOH BeposTHOCTH P = (0,95.

4.5.5. Jlonmyckaertcs onpeacieHUe MacCOBOM 10U Tpunonudocdara HaTpus NMPOBOAUTL IO IKCIIpec-
CHOH METONHKE.

Ing a3roro 50 cM? dunbTpara, NOAYYEHHOTNO B COOTBETCTBMM ¢ M. 4.5.3, noMemiaior B CTakaH
BMECTUMOCTbIO 250 cM?, npubarnsior 1—2 Karuu 6poMKpe30/IOBOro 3€/IEHOINO H TIPH NMOCTOSAHHOM TNepe-
MELIMBAHUHM Ha MarHUTHOH Mellanke npudarnsaioT no karwsam pacrsop ¢ (HCI) = 0,5 mons/aM3 no nepexona
CHHEro LiBeTa pacTBOpa B XenThii. 3ateM npubamisaior 10 cM’ 6ydepHoro pactBopa M, He Mpekpallas
epeMeLIMBaH U, NPHOaBIAIOT U3 6I0PETKH MEIUIEHHO, MO KAIUIAM, 12 cM3 pacTBOpa XJIOpHCTOrO TPHITH-

JeHIHaMHHKoOa/lbTa B TeyeHHEe 4—5 MMH (CKOPOCTb NPWIMBAHHUS pEaKTHBA PEryJHPVIOT C IOMOIUbLIO
BMHTOBOTIO 33)XXHMa).

[locne npubasneHus Bcero oObeMa peakKTHMBA pacTBOP C OCANKOM NepeMElMBAIOT cllie B TCYSHME
15 MuH. Ocanok GWIBTPYIOT 4Yepe3 NpeaABapUMTE/IBHO TPOMBITBIII aLlETOHOM M BBICYIICHHBIH B TEYEHHE
30 MmuH puwirTpyroumi turenp [NOP 16. Ocanok xonuuecTBEHHO NMeEpPeHOCAT Ha GUILTP MHUHHMAIbLHBIM
00beMOM BOABI, NMOAKHUCICHHOH YKCYCHOM KucoToi 1o pH 3,6. 3aTteM cTeHKHM THIVIA M OCaZOK NMPOMBIBAIOT
ABYMs nopuMsiMH no 10 cM’ aueroHa. THresnb ¢ OCalKOM CyLIAT B CYIUWILHOM LiKady NpH TeMIeparype
(100+5) °C B Teyenue 30 MHH, OXN1AXAAIOT B 9KCHKATOPE H B3BEUIHBAIOT.

[IpH pasHornacusx B olileHKe MaccOBOH AONHM TpunonaHgpocdara HaTpHA aHAIH3 NMPOBOASAT BECOBLIM
METOAOM.

(Beenen ponoanuresnio, Uim. Ne 3).

46. Onpenenecnue MaccoBOW OonM nepBoi dopMmMm TpuUnonudocdara
HaTpH4

4.6.1. Cywrocmov memoda

OnpesieleHHE OCHOBAHO Ha 3K30TEePMHUYECKOM 3¢deKTe, BOSHMKAIOLIEM NPH CMELUMBAHHM TPHUIO-
nudocdara HaTpusi ¢ BOLOH B onpeaeicHHBIX YCIOBHSIX.
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4.6.2. Peaxmuewvi u annapamypa

[Tpudop ang onpeneacHUs MAaCCOBOH QOJIH
nepsoi ¢opMmbl Tpunoaudocdara HaTpHs
(4depT. 1) cOCTOUT U3 cTaKaHa 4 C 3aKpPYIVICHHBI-
MH KpassMH, 3aKpeIUISIeMOro B KpPbILIKE CTEKIISIH -
HOH OaHKH J, CiayxalleH TepMOCTaAaTHPYIOLUUM
COCYIOM, BMECTMMOCTBIO 1 OM>; TepMoMeTpa 2
co wkanoi ot 0 no 50 °C u ueHoH neneHus 0,1
"C, MemiasIKi [ U3 JJaTYHH WIH HEPXABEIOLLCH
ctamd. CTakaH, TS pMOMETP H MelllaJika JOJDKHbI
ObLITL CYXHUMH.

[ muuepuH AVMCTWUIMPOBAHHbIH 1o
['OCT 6824, copT TMHAMHUTHBIA WIH INIHUEPHH
no 'OCT 6259; paccyvTaHHBIM 0ObEM ITHLEPH-
Ha pa3barIsgiIOT BOXOH OO TUIOTHOCTH 1,249—
1,250 r/cm3 nipu 25 °C.

Bona nuctwuinpoBarHas no 'OCT 6709.

4.6.3. Ilodezomosxa x anasu3y

Yepr. 1 150200 r rpunonudocdara HaTpH, pac-

TEpThIE B CTYNKE M MPOIYLICHHbIE Yepe3 CHTO

Ne 014 o 'OCT 6613, a Taxxke TIMIIEpHH, IUCTWUIMPOBAHHYIO BOAY, MEPHLII IWIMHJIP BMECTHMOCTBIO
25 cM3 ¥ IpUbOp BRUIEPXUBAIOT NPH TeMrnepatype (25+1) °C.

4.6.2, 4.6.3. (U3menennas penaknua, H3m. Ne 2).

4.6.4. Ilposedenue anaausa

50 r mMLEepUHa B3BEIIMBAIOT B XHMHYECCKOM CTAaKaHE,pe3yIbTaT B3BCIIMBAHHUA B rpaMMax 3allMChiBa-

I0T OO BTOpOro AecaTHYHOro 3Haka. )0 r rpunoavdocdara HaTpHsl, NMOJYYEHHOIO B COOTBETCTBHH C II.
4.6.3, B3BCIIMBAIOT, pe3YJIbTaT B3BCIIMBAHHUS B I'paMMax 3alIMCHIBAIOT C TOYHOCTHIO 10 BTOPOIO AECATHYHONO
3HaKa.

TpunomudocdaT NOMEIIalOT B CTAKAaH NPUOOpa H 3aAKPEIVISIOT €r0 B KPHILIKE TEpMOCTATHPYIOLIECTO
cocyna 3. Ilyckalor B Xon cexyHaoMep (Hayalo aHa/IA3a) U HAUMHAIOT TlepeMellIMBaTh CMECh.

CHauana MeIaaKy ONycKaloT A0 IHHa U B TeueHHe 30 ¢ cMecChb INepeMelIMBaAlOT KpyrooOpa3HbIMH
IBUXCHHUSAMH, CTPEeMACH NONMYIHTh OMHOPOARYIO Nnacty. Craenylorme 90 ¢ cMech nepeMelMBaIOT B BEPTH-
KAJIbHOM HanpaBIeHUH CO CKOPOCTBIO 0KOoJ10 240 NMOJHBIX ABDKCHHM (IBHOKCHHE BBEPX M BHH3) B MHHYTY.
Macca goimxHa ObITh THIATENILHO NIEpPEMELIIaHa BO BCceM obbeMe.

Yepes 2 MMH noce Hayasla aHAJIKM3a IEPpEeMCUIMBAHHE NpeKpalllaloT, YCTAHABIMBAIOT TEPMOMETP,
YKPCIUVICHHBLIHM Ha IOTAaTHBE, B LICHTPE CTAKaHa Ha pacCTOSAHHUH 1 CM OT €ro IHa M HA0JII04a10T 32 H3MEHEHHEM
TeMIiepaTyphl. Uepes 4 MUH 45 ¢ NocJie Hadala aHaJIu3a oTMevaloT TeMreparypy (7). Uepes 5 MMH nocine
HayaJla aHA/IM3a B cCMeCh OBLICTPO BIMBAIOT 25 ¢M3 BOIbl M BHOBb HAYHHAIOT NIEpeMELLMBAHHE B BEPTHKANIb-
HOM HaNpaBJICHHM CHadala cO CKOPOCTHLIO OKONO 90 ABMKEHMM B MHMHYTY B TeueHMEe 5 C, a 3aTeM CO
CKOpocThiO okono 240 nBuXeHH B MHHYTY B TeueHHe 30 c. CMech nepeMelIMBalOT OT AHA CTaKaHa Jo
MOBEPXHOCTH TaK, YTOOLI BEpXHee KOJbLIO MEUIAJIKH He BBIXOOWIO U3 NACThI.

Yepes 5 MHH 3D ¢ niociie HaYala aHAIM3Aa TNPEKpallaloT NepeMelliMBaHHe W Ha01104alOT INOBBILLICHHE
TeMIleparypul. B Tor MOMEHT, KOrlla TeMIieparypa JOCTHIHET MAaKCHMMyMa, a 3aTeM CHOBa NOHU3HUTCA Ha
0,1 °C, orMevaloT MaKCHMaIbHYIO TeMmnieparypy (75). Ecau no ucreyenuu 15 MMH 1ocjie Hayana aHajM3a
TeMIIepaTypa He OyneT NOHMXATLCS, 32 1, NIpHHUMAIOT TEMIIEpaTypy, YCTAHORIEHHYIO Yepe3 15 MHH nociie
Havyaja aHa/IKu3a.

[Tonoxenne npubopa nocie npekpalieHHs NnepeMEelIMBaHUs JOJDKHO COXPAaHSITLCA 6€3 H3MEHEH M.
[lo oxoH4YaHWM aHaIU3a TSpPMOMETP BHIHMMAIOT M OCMATPMBAIOT COACPXMMOE CTAKaHa IS TpOBEPKH
OOJHOTH ¥ PABHOMCPHOCTH NEPEMEIIMBAHKA CMECH.

4.6.5. Obpabomkxa pe3ysvmamos

MaccoByo nomo nepsoit ¢popmbl TpHnonudocdara Harpus (X)) B HpOLEHTAX BBIYHC/IIOT MO
IMITHPUISCKOH (PopMyTie

X, =11, —T) — 6] - 4,

rme 7, — HadYaiabHas Temreparypa cMecH, ‘C;
T, — MakcHMManbHas TeMiieparypa cMecH, °C;
41 6 — >MIMpHIECKHE BEIIMIUHBI.
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3a pe3yJbTaT AHAIM3a NPUHHUMAKOT cpedHee ApHUPMETHYCCKOE Pe3ynbTaTOB NBYX NapaUleibHbIX
OTIpEicICHUMH, PACXOXICHHUE MEXIY KOTOPLIMU HE NO/DKHO NMpeBbIliaTh 2 7% MPH JOBEPUTEIbHOH BEPOSIT-
HocTH P = 0,95.

4.6.4, 4.6.5. (N3menennas pepaxkunsa, Mam. Ne 1).

4.7. (Ucxkmouen, Him. Ne 3).

48. OnpeneneHyue MacCOBOM JOJM Xeje3a ¢ OPTOPEHAHTPOIUHHOM

(U3menenunan pepaknun, Uam. Ne 3).

4.8.1. Cywnocms memooa

Metoa ocHOBaH Ha (OTOMETPUUYECKOM OINpele/eHUH Xefe3a ¢ opTrodeHAaHTPOJIMHOM NIpH pH 4—35,
NpeaBAPHUTEILHO BOCCTAHORIEHHOIO aCKOPOMHOBOH KHCJIOTOH.
4.8.2. Peakmueot u pacmeopvi

Bona nuctiwrmpoBaHHas no F'OCT 6709.
AmMuax BoaHbli no 'OCT 3760, pacteop 1:1.
Kucnora consgHas no 'OCT 3118, pacteop 1:1.

Kucnora ackopouHoBasi, paCTBOp ¢ MaccoBOM aoJiel acKopOMHOBOM KucaoThl 3 %, pacTBOp IroficH B
TeyeHHe 14 cyr.

OprodeHaHTPONUH, pacTBOp ¢ MaccoBoi aosiel oprodeHaHTponuHa 0,5 %; roToBST CAeAyIOLIHM
obpazoM: 0,5 T peakTHBa B3BELIMBAIOT ¢ MOrpPelIHOCTLIO He 6onee 0,001 r, HaBecKy pacrBopsior B 10 cm?
3THJIOBOTO CITMPTAa ¥ AOBOAAT 06beM pacTBopa Booi no 100 cm?.

« KOHIo» KpacHbIN. |

bymara MHAMKATOpHAasi «KOHIo», NOTOBSAT cjeayloOHIMM oOpa3oM: (,1 r HHAMKaTOpa B3BELUHBAIOT C
norpeliHocThio He Gonee 0,001 r, HaBecKy pactsopsior B 100 cM? Boabl,, B pacTBOp NMOrpyxaloT Ha

20—30 MMH NOJOCKHM (PHIALTPOBANTLHOH OyMarv «CHHAsA JIEHTa», 3aTeéM OyMary cyluar Ha BO3AyXe, peXyT
Ha MeJIKHE KYCOUYKHM M XpaHST B OIOKCE.

CnupT 3TWIOBBLIH peKTHOHKOBAHHBIN TexHudeckuil no ['OCT 18300.

Xeneso (III) oxucse.

CraHOapTHLIH pacTBOp Xene3a, 1 cM® koroporo coaepxur 0,01 Mr xeneza, roToBST CJeAYIOIIHM
o6paszom: 0,7140 r xene3a (III) oxucH noMelalor B cTakaH BMeCTUMOCTBIO 250 cM? M pacTBopsioT B 50 cM3
COJIIHOM KMCJIOThI 1:1 npn HarpeBaHUH. PacTBOp nocne ox1aXxXacHHs KOJMYECTBEHHO NEPEHOCAT B MEPHYIO
KOJIOy BMeCTMMOCTHIO 500 cM’, JOBOOSIT 1O METKHU BOAOH, MepeMellIMBAIOT. 5 ¢M’ MONY4eHHOro pacTBopa

MOMELNAIOT B MEPHYIO K06y BMecTuMocThIO 500 cM?, npubasnsiior 10 cM? consaxoit xucnors! 1:1, noBoadar
N0 METKHM BOJOH, NEepeMCUINBAIOT.

4.8.3. Ilodeomosexka x anasu3y

JJisi TIOCTPOCHMS TPAXYHPOBOYHOro rpadvka roToBsT CEpHI0 0Opa3lios Wi rpagyuposanusa. C 1ol
LIENIbIO B MEPHbBIE KONGB BMecTHMOCTBIO 50 cM? moMewalor 1, 2, 4, 6, 8, 10 1 12 cM? cranaapTHOTIO pacTBopa,

yro coorBercTByer 0,01, 0,02, 0,04, 0,06, 0,08, 0,10 1 0,12 Mr xene3a. O6neM pacTBOpOB B Konbax JOBOAST
BOJOM MpHOAH3HTENMLHO A0 20 cM3, npubasnssior 1 cM? pacTBopa coNsTHON KucnoThl 1:1, 2 cM3 acKopOHHO-

BOH KHCJIOThHI, MEpeMELIHBAIOT, NMpHOaBIMIOT 2 cM? opTodeHAHTPOMMHA, NMOMEWIAIOT KycodeK OyMaru
«KOHIO» ¥ NMpH TIIATENLHOM IepeMelINBaHUHU NpUOABIIOT MO KATUIAM pacTBop aMMHaka 1:1 no nepexona

CHHEro uBera OyMaru B KpacHbIM. [LoBoasiT 06beM pacTBOPOB BOAOM A0 METKH M NepeMeUIHBaIoT.
ONHOBPEMEHHO I'OTOBAT KOHTPOJIbHbBIM pacTBOP.

Yepes 10 MHUH HM3MEpPSIOT ONTHYECKYIO IUIOTHOCTh OOpa3’LiOBBIX pacTBOpOB Ha (POTOKOJIOPHMETPE

OTHOCHTE/IbHO KOHTPOJILHOIO pacTBOpa INpH WHHE Boankbl (340+10) HM B KioBeTax ¢ TO/MIMHOH IOIMOLIA-
1011ero cBeT cnos 20 MM.

4.8.4. IIpogedenue anasuza

5 T npoaykra B3BeIIMBAIOT ¢ MNOrpelIHOCTBIO He Oosiee 0,01 r, HaBecKy NMOMEIIAIOT B CTAaKaH
BMecTMMOCTbIO 250 cM?, npubapnsgior 50 cM? Boabl, 10 cM? constHOM KHMCnOTH IUTOTHOCTRIO 1,18 r/cMd,
HaKpbIBAIOT CTaKaH ¢GapdOpoBOH YALUKOH U KMIIATAT B TeYCHHE 15 MHH.

[locne oxnaxaeHUss pacTBOpP NMEPEHOCST B MEPHYIO Koby BMeCTHMOCTBIO 10 cM3, moBoasT obrem
pacTBOpa BOAOH 4O METKM M NepeMeliMBaloT. ECiiM pacTBOp MYyTHBIM, €ro GpIWILTPYIOT.

10 cM? pacTBopa MoMelAIOT B MEPHYIO KonOy BMeCTHMOCTBIO 50 cM3, mpubaBmsnor 2 cM3 acKopbH-

HOBOM KHMCJIOTHI, NEPeMELUIMBAIOT, NPHOARIAIOT 2 cM? opTodEHAHTPONHHA M Jajlec aHAIM3 ITPOAOJDKAIOT,
KaK NPH NOANOTOBKE 00pa3sLioB WISl NOCTPOCHHS IPaayMpOBOYHOIo rpacdHka.

OoHOBpEMEHHO TOTOBRAT KOHTPOJIBHBIN pacTBOp, B KOTOpPHIM BHOCAT 1 CM? COJISHOM KMCJIOTH,
MCTIONB3YEMOH [UIsi THAPOJIM3a NPoObl, ¥ BCe peaKTHBbI Iisi GOTOMETPHYECKOTO ONPEACTICHHS Xenesa.
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4.8.5. Obpabomka pe3ysbmamoeé
Macconyio nonio xene3a (X;) B NpoUEHTax BLIYHCISAIOT N0 popMyJie

3 m .10 - 1000 °

roe my — Macca XeJjie3a, HaHIeHHasl N0 IrpalyMpOBOYHOMY IpaduKy, MT;
m — Macca HaBECKH, T.

3a pe3yabTaT aHAIN3a NPHHHUMAKOT cpeaHee apUPMETHYECKOE peE3YNbTATOB ABYX MNapaiebHbIX
OTpelc/icHHH, NOITyCKAeMble PAcXOXICHHMSA MeXOY KOTOpPHIMM He AoDKHbI npesbimats 0,002 % npwu
NOBEPHTEJILHON BepossTHOCTH P = (,95.

4.8.6. Jlomyckaercsi onpenesieHHe MaccoBoH nonM xenae3a nposoauts no FOCT 24024.11.

[Ipu pazHornacHsx B OLIEHKE MAacCOBOH NoaH Xene3a aHanu3 nposoasat no ['OCT 24024.11.

4.8.1—-4.8.6. (BBenenm nononanrensso, Ham. Ne 3).

49. OnpenceHNEe MAaCCOBOK OOJH HEPACTBOPHMBIX B BOoOJAE€ BeUIECTB

4.9.1. Cywnocms memoda

MeTton OCHOBaH Ha PacTBOPESHHH IPOOBI B BoAe NPH ONpelcICHHBIX YCIIOBHSAX H BECOBOM oripeaee-
HHUH HEPACTBOPHMBIX B BONC BEILECTB.

4.9.2. Peaxmuéw u pacmeopwl

Bona mctwumposanHas o 'OCT 6709.

QeHondTanenH, cnUPTOBOl pacTBOp C MaccoBoH nonell deHondranensa 1 %; roroBsT no
I'OCT 4919.1.

Turemy puirTpylommii THna TP I1OP 16 no 'OCT 25336.

(M3Menennas penaxmus, U3m. Ne 2).

4.9.3. Ilposedenue anaasusa

10 r Tpymomudocdara HarpHs B3BSLIMBAIOT B Pe3yNbTAT B3BEIIMBAHMS B rpaMMaxX 3allMChLIBAlOT [0
BTOPOTO JecITHYHOIo 3Haka. HaBecky nomemalor B crakaH BMecTUMOcThIO 400 cM3, pacTeopsiior B 200 cm?
BoAbl H XMIATAT B TedeHHe 10 MuH. Ilocne oxnaxiaeHusi pacTBop PWILTPYIOT NMOA BAKYYMOM 4Yepes
¢wisTpylolMii Turesib THna TP TIOP 16, xorophiii NpeaBapHTENbHO BLICYLIMBAIOT NPH TEMIIEPATYpPE
(10513) °C mo nocTOSSHHOM Macchl H B3BELIMBAKOT. Pe3ynbTraT B3BELIMBAHMA B rpaMMax 3aNlMCbIBAalOT [0
JETBEPTOro JASCATHYHOINO 3Haka. OcTaToK Ha (MIBTpE NMPOMBLIBAIOT BOAOH IO HEHTpaJIbHON peaKuHy
NPOMBIBHBLIX BoA 1o peHoNngrancHHy.

Turenmy ¢ ocankoM cywmar npu temieparype (10513) °C mo nocTosIHHOH Macchl, OXJIaXOAalOT B
3KCHKATOpEe M B3BELIHBAIOT. Pe3ynbTaT B3IBELIMBAHHSA B rpaMMax 3aNMChIBAIOT O YETBEPTOro AeCATHY-
HOI'O 3HaKa.

(H3menennas penakmms, H3m. Ne 1, 2).

4.9.4. Ob6pabomka pe3ysomamos

MaccoByio n1omo HepaCTBOPHUMBIX B Bofe BellecTB (X;) B NMpoLIEHTaX BBIYHUCASIOT no dopMyre

m

Xy =

’

IIe m — Macca HaBeCKH, T;
m; — Macca THIJI C OCallKOM, T;
m, — Macca THIJH, T.

3a pe3yNbTaT aHANM3a IPUHUMAIOT CpefiHee apUdMETHUYECKOe pe3yNbTaTOB ABYX Mapa/leNbHbIX
OIlpefieJicHHH, NOITyCKAaeMbIe PacXOXACHHUA MEXIY KOTOPbIMH He RO/DKHBI npeBblluaTth 0,01 % npu nose-
PHTEIILHOHN BeposATHOCTH P = (,95.

4.10, 4.114.11.4. (Ucxmogenn1, U3Mm. Ne 3). )

412. OnpeneneHue MaccCOBOW AONH TAXENbX METAJNNIOB, OcCaXAaeMBIX
CEPOBONOPOINOM

4.12.1. Cywnocms memoda

Meron ocHoBaH Ha GOTOMETPHYECKOM H3MEPEHUH BEIMYHMH ONTHYECKHX IUIOTHOCTEH PacTBOPOB,
CONepXAlIHUX CYJILPHUIBI TSDKEIbIX METAJUIOB, NIPH HCIOJIb30BAHHMM THOALIETaMHKAa, THAPOIM3YIOLIErocs 1o
CEpPOBOIOPOAA B LIC/IOYHOH cpene:

CH;CSNH, + 2H,0 - CH,COONH, + H,St .
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4.12.2. Peakxmueot u pacmeopbt

Bona nuctwmmpoBaHHas no [OCT 6709.

Kucnora congnas no ['OCT 3118, pactsop 1:1.

Kucnora ykcycHas (neasiHast) no 'OCT 61.

Hatpus rmapooxucs no 'OCT 4328, pacTtBop ¢ MaccoBo# Aonel r'maApooKucy Hatpus 20 %.

Kanuii-HaTpuil BUHHOKHMCNbIH 4-BoaHbIi (cerHeroBa cosb) no I'OCT 5845, pacTBop ¢ MacCOBOH
[oNel Kaiusi-HaTpvsi BUHHOKUcnoro 20 %.

TuoalleTaAMUI, BOOHbLINM PACTBOP ¢ MACCOBOM Jonci THoauetamMuaa 2 %, NpodWIbTPOBAHHBIHA Yepes
NAOTHBIN 6€3301bHBIH GWILTP, PACTBOP YCTOMUYHUB B T€UCHUE 3—4 CYT.

CsuHen vkcycHokucnbii no F'OCT 1027.

PacTBop cpaBHeHHUs, 1 cM3 Kotoporo cogepxuT 0,01 Mr cBMHLIA, TOTOBAT CAEAYIOIIMM OOpa3oM: Mo
FOCT 4212 roTosit pacTBOp, coaepxXawmil B 1 cM? 1 Mr cBuHUa. PacTBop YyCTOHYHMB LPOAOIDKMTELHOE
BpeMsi. 3aTeM 2 CM> 3TOTO pacTBOPa MOMELIAIOT B MEPHYIO Koy BMeCTHMOCTbIO 200 cM3, npubapisior

50—70 cMm?3 Boabl, 1 cM3 YKCYCHOM KMCIOTBI, NOBOAST 0OBEM pacTBOpa 40 METKM BOIOM M NepeMelUMBAIOT
(pacTBOp HEYCTOHYHUB, €0 NOTOBSAT Nepel YNoTpeOJIeHUEM).

4.12.3. IHocmpoenue epadyuposounoco epaguxa

TOTOBSIT Cepuio 06pa3LoB Uisi TpalyMpoBKM. I 3TOrO B MepHble Kon6bl BMECTHMOCTBIO 50 cM> ¢
MoMolILbIO 6lopeTky noMewator 2,5; 5,0; 7,5; 10,0; 12,5; 15,0; 17,5; 20,0 cM? pacTBopa CpaBHEHHS, YTO
cootBeTcTByet 0,025; 0,050; 0,075; 0,100; 0,125; 0,150; 0,175 1 0,200 Mr ceuHLa ¥ Aobamisior 10 40 cm?
BoAbl. OMHOBPEMEHHO B TEX X€ YCJIOBUSX NOTOBAT pacTBOP, HE COACPXALUKHA CBHHIIA.

B xaxaylo Koiby npubaBiasior 2 cM3 cerHeToBo# coiy, 4 cM3 rMApOOKHMCH HaTpusl, 2 cM? THoaLeTa-
muaa. OobeMbl pacTBOPOB NOBOAST BOAOH 10 METKH, NepeMellIWBaIoT U yepe3 10 MMH H3MepsIOT OITTHYEC-
KVI0 [UIOTHOCTBb 00pa3LoB 1S rpalyHpOBKM Ha POTO3EKTPOKOOpHMETpe NIpU WHHE BOMHEI (440+£10) HM

B KIOBETAax ¢ TONMIMHOMW MNOrjioLIalCLLero cBer cnog S0 MM, OTHOCHUTENBHO PACTBOpPA, COACPXKAIEro BCE
pPEeaKTHBbI, 32 HCKJIIOYEHHUEM pACTBOPA CBHHLIA.

[To nony4eHHBIM 3HAYSHUAM ONTHYECKUX IUIOTHOCTEH CTPOST rpalyupOBOYHBIM rpaduK, OTKNAAbIBASA

Nno ocH abcuMcc colacpxaiecss B obpaslax a8 rpadyMpoOBKM MacChl CBHHLIA B MWUIMIpaMMax, N0 OCH
OPAHMHAT — COOTBESTCTBYIOUIME UM 3HAYCHUA ONTUUYECKHUX TUIOTHOCTEHN.

4.12.1—4.12.3. (H3menennan penakuusa, Usm. Ne 2).
4.12.4. [Iposedenue anasusa

15 r tpunonudocdara HaTpUs B3BELUIMBAKOT M PE3YAbTAT B3BEUIMBAHHUS B IpaMMax 3allMChLIBAIOT HO
BTOpOTO NECATHYHOro 3Haka. Hasecky pactsopsiior B 150 cM? Boabl B MepHOM KONOe BMECTHMOCTBIO
250 cM3, noBomsit o6beM pacTBOpa BONOH A0 METKM M nepeMelMBaloT. EciM pacTBOp MyTHBINA, €ro
GUWALTPYIOT. 25 cM> MONYYEHHOTO PacTBOPa NOMEILAIOT B MEPHYIO Koy BMecTHMOcThIO S0 cM3, npudas-
NS0T 2 cM3 CerHEeTOBOM COMM U Aasiee NPOBOASIT AHAIM3, KAK ONMMcaHo B 1. 4.12.3.

OnTHYeCKYI0 IUIOTHOCTL HM3MEpPAIOT OTHOCHUTENLHO pacTBopa npobnl Tpunoiaudocdara HaTpui,
[IPUFOTORTEHHOH OJHOBPEMEHHO C aHAUTH3UPYEMOH MPOOOH M coaepXalled BCe peakKTHBBI, 3a HUCKITIOYE-
HHUEM pacTBOpa THOAlleTAMHIA.

Maccy ¢BHHUA B Npob€ B MWUIMIPAMMAX HAXOAAT MO rpadyHpOBOYHOMY IpadHKY.
4.12.5. Obpabomka pe3yavmamoes

MaccoBylo OO0 TSDKEIbIX METAUIOB (AXs) (B repecyere Ha CBHMHEU) B NMPOLIEHTAX BBIYUCJSIOT IO
dopmyne

~ m -250 - 100
> 1000 -25 -m

roe m — Macca HaBeCcKH, T,
m; — Macca CBMHLA, HalICHHasl 1O rpalyHpoBOYHOMY I'padHKYy, MT.

3a pe3ynbTaT aHAIHU3a TMPHHHUMAIOT CpeaHee apHPMETHUYECKOE DPe3yJbTATOB [ABYX NapaUIeNbHAIX

ONnpele/ICHHH, JOMYyCKAaeMBbIE PACXOXACHHUA MeXIOy KOTOPbIMH He NOJDKHBI nipeBbiuath 0,0004 % npwu
NOBEPUTENbHOHN BeposiTHOcTH P = 0,95.

(U3menennas penakuus, U3m. Ne 1).
4.13. OnpeneneHHne MAaCCOBOH NOJAM MbBIIbSKA
4.13.1. Cywrocmb memoda

Merton OCHOBaH Ha BOCCTAHOBJICHUM COeMHEHHH MBILIbLAKA N0 apCHHA, B3aUMOJCHCTBHH apCHHA C

pacTBOpOM AOMITWIOMTHOKapOaMmara cepebpa B auMeTwidopMaMuie H (OTOMETPHYECKOM H3MEpPEHHH

ONTHYECKOH MNOTHOCTH pacTBOpa ¢ 06pa3oBaBUIMMCS KOMNJICKCHBIM COeAWHEHHEM TPH ITHHE BONHEL
A = (540£10) HM.
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4.13.2. Peaxmusw, pacmeopt u annapamypa

Bona muctwumpoBadHas no 'OCT 6709.

Kucnora cepHas no T'OCT 4204, pacTBop ¢ MaccoBoi noned cepHOH Kuciotsl 10 %.

Kucnora consHas no 'OCT 3118 nnotHoctslo 1,19 r/cM?.

OJNOBO IBYXJIOPHUCTOE, PACTBOP NOTOBAT pacTBopeHHEM 40 r ABYXJIOPUCTOIO OJIOBA B CMECH 25 cM3
NMCTHWUIMPOBAHHOM BoAbl H 75 cM> CONSTHON KMCJIOTHI.

Kanuit vioaucToiit mo TOCT 4232, pacTBop ¢ MaccoBoM aojied HoaucToro Kanus 15 %.

LIMHK rpaHyJIMpOBaHHbIM, HE COAEepXAllUH MbIUIbSKA.

Harpus ruapookucs no F'OCT 4328, pactBop ¢ MaccoBoM noiel rmapooKucH Harpus 10 %.

Caunell ykcycHokHcabid mo 'OCT 1027, pacTBop ¢ MaccoBOM A0Jsiedl YKCYCHOKHCJIOTO CBHHLA 5 %.

Cepebpo azorHoxmcnoe no I'OCT 1277, 4.n.a., pacTBOp ¢ MacCOBOH 10JiIeY a30THOKMCJIOro cepedpa
1,7 %.
I-SdenpuH dapMaKOTICHHEBIH.
Harpus N, N-mmarwiautuokapbamar no 'OCT 8864.
PeHondTaneud, CIUPTOBOH pacTBOP ¢ MaccoBoM Aonel ¢peHondranienna 0,1 %.
bymara, nponuTaHHas pacTBOPOM YKCYCHOKHMCI0TO cBHHLUA; rotoBsat no ['OCT 4517.
MBIIEIKA TPEXOKHUCH.

HmMernndopMaMul.

N, N-musruaaurHokapoamMar cepebpa; roToBAT CAEAYIOLINUM oopa3oM: 2,25 r N, N-aIU3TunaUuTHoKap-
OaMaTa HaTpHs B3BELIMBAIOT (pe3ynbTaT B3BCIUMBAHUS B rpaMMax 3allMCHIBAIOT 10 TPETHETNO ACCSTHYHOIO
3HaKa), pacTBopsoT B 100 cM> Boabl, 3aT€EM MEUIEHHO TPH TNepeMEIIMBAHHH NPHOaRIs. 0T paBHbINA 0ObEM

a30THOKHMCJIONO cepedpa, GWIbTPYIOT 4Yepe3 PUWIbTPYIOIUHHA TUIENb, ITPOMLIBAIOT HEOONBIINM OOBEMOM
BOIB! M BBICYLIMBAIOT. XPaHSAT B CKJISTHKE U3 TEMHOIO CTEKJa.

[lormoTUTeNIbBHBIM pAcTBOpP TOTOBAT cieayiouM oopasoM: 0,25 r N, N-aumstwuaurHokapdbamara
cepebpa u 0,25 r /-3¢denprHa B3BEIIMBAIOT (Pe3y/IbTaThi B3BEWIMBAHUA B FpAMMax 3alIMCHIBAIOT 10 TPETHETO
NecSITAYHOTO 3Haka), pacTBopsaloT B 1000 cM? auMeTHdbopMaMHaa NPY HHTEHCHBHOM NEPEMEILMBAHUY B

TeYcHHEe 1 4, mocye 4ero pacTBop (pHUALTPYIOT 4Yepe3 OYMaXHBIM GUWILTP B CYXYIO CK/ISIHKY M3 TEMHOIO
cTexia. PacTBOp NpUIoIEH B TeYEHHE ABYX HEOC/b.

PactBop cpaBHeHus1, comepxawuii 0,001 Mr Mboubpsika B 1 cM?, rotoBsit creayioumm obpas3om:
B3BeLIMBAIOT 0,132 I TPEXOKMCH MBIIIbSIKA (PE3y/IbTaT B3BCIUMBAHHS B rpaMMax 3allMCBHIBAIOT O YETBEPTONO
NeCATHYHOTO 3HaKa),HaBeCcKy pacTBopsioT B 10 cM? ruapooxucu Hatpus. [lonydeHHbI pacTBOp HeMTpa-
JIM3YIOT B NPUCYTCTBUM (PeHOM(PTAICHHA PACTBOPOM CEPHOM KHCJIOTHI B MEPHOH KOJ6€ BMECTHMOCTLIO

1000 cM3, nobasnsior 10 cM3 U36bLITKA pacTBopa cepHO#l KMCIOTHI, JOBOAAT 0ObEM pacTBOpa A0 METKH
BOJAOH U IEpEeMeIIHBAIOT.

5 cM? NOJTIy4EHHOIo pacTBOpa OTOHPAIOT B MEPHYIO KOJIOY BMECTH-
mocTbio 500 cM?, 06beM pacTBopa NOBOAST BOAOH IO METKM M IepeMe-
J LLIHBAIOT (PAcCTBOP INOTOBAT Iepel YIoTpedeHUeM).

’ IIpnbop nns onpeneneHUss MBILIbLAKA (YEPT. 2) COCTOUT H3 KOHH-
yecKol Konbwl I BMecTHMOCTBIO 100 cM3, B KOTOpYIO BCTaBIsieTcs Ha
uuMde UIbLTpyOLIast Hacanka 2 IS 3aloJHEeHUs1 OyMarom, rnponuTaH-
HOH YKCYCHOKMCJIbIM CBHHLIOM. CBEpXy HAacaaKa 3aKpblBAeTCS TPHLLUIH-
¢oBaHHOH npooOkou 3. Hacangxka uMeer 60KOBOHM oTBOA 4, 3aKAHYHMBAIO-
LHIMHACA KANMWUISIpOM M HaBUHYEHHOH CTEKJISHHOM CITHpablo.

[lornorurenbHbIM cocya S npeacTaBisieT coboit npobUpKy ¢ pacllM-
pEeHHEM BBEPXY M KpIOYKAMH WIS NoABELIMBAHHA Ha OOKOBOM OTBOAE
GbunpTpyIOLLEe Hacaakd. JInuHa y3Koi yactu npobupku 10—11 cM, BHYT-
PEHHHH quaMeTp — | cM, BbIcOTa paclIMPeHHOH 4acTu — 3 CM.

(U3menennan penaxkumsa, Him. Ne 2).

4.13.3. Ilocmpoenue 2padyuposounoeo epaguxa

[oToBSIT Ccepuio0 00Opas’loB A1 TpanyMpOBKH, UL YErO B KOJIOLI
npuOOpOB VISl OTTOHKM MBILIbSIKA BHOCAT 2, 4, 6, 8, 10, 12 u 15 cM?
pacTBopa cpaBHeHMs, 4TO cooTtBercTByeT 0,002; 0,004; 0,006; 0,008; 0,01;
0,012 1 0,015 Mr MpHIIBSKA.

B kaxnyio xonoy npu6asiaaior 10 cM3 consiHOM KMCAGTHI, AOBOAST
no ooveMa 40 cM’ BoaoH, NpHOARIAIOT 2 CM> pacTBOpa HOOUCTOIO KAJIMS

M 2 CM’ IBYXJIOPHCTOIO 0710Ba. PacTBOpHI NepeMElMBAKT ¥ OCTARIAIOT
Hepr. 2 Ha 15 MHH.
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Cobupalor npubop clieaywilluM obdbpazom. OUabTpyIOLLYI0 HAcagKy 3alo/IHAIOT CyXoH OyMarow,
MPONUTAHHOM PACTBOPOM YKCYCHOKHMCJIOTO CBHHUA. B NMOIIOTHUTENbHBIN COCYl HAIMBAIOT S CM? pacTBOpa
N, N-auaruiauryokapbaMaTa cepedpa B AMMETHIGOpMaMuIE, TOMELLAIOT BHYTPBb TPYOKY DOKOBOIO OTBOJA
U NMOABEUIMBAIOT COCYO K OTBOIY Ha KPIOUKIX.

5 T METAJUTMYECKOIO lLIMHKA B3BCILUMBAKT (pe3yiibTaT B3BECLWIMBAHHUA B rpaMMax 3alUChIBAIOT OO
NepBOTO ACCATHYHOIO 3HAKA), MOMELIAIOT B KOOy 1151 OTTOHKM U ObICTPO 3aKPBhIBaIOT HACAAKOH.

OTroHKY MbILIbAKA MNPOBOAAT B TCUYCHHUC | 4, nocje 4Yero MU3MepsiloT ONTHYECKYIO TUIOTHOCTD
NOrJOTUTE/ILHOIO pACTBOPa Ha (POTO3NEKTPOKOJOpUMETpPEe NpU AIHMHe BOJHBI 540 HM B KIOBETAX C
TOMLUMHOM Mornowawpiluero ceet cios 10 MM.

M3MepeHnsi NPoOBOISIT OTHOCKHTENbHO pacTBopa N, N-amatunautokapbamata cepedpa B AMMETH-
bopMaMHUIC U3 NOMNOTUTEILHOTO COCYAd, MOJYYCHHOIO B pe3yJbTaTe OTTOHKH pacTBOpa, coaepXallero Bce
PEAKTHUBBI, 34 HCKIKOUYEHHUEM PACTBOPA MbILWIBAKA.

[To nonyye HHbIM 3HAYEHHUSAM ONTHUYCCKHMX IVIOTHOCTEH CTPOSIT IPAAyMPOBOYHbIN IrpadUK, OTKIaAbIBas
Mo OCH abCLIMCC COACPXALLYIOCSH B 0Opasuax s rpaiyHMpoBKM Maccy Mbllllbsika B MHWUIMIpaMMax, 110 OCH
OpAHHAT — COOTBETCTBYIOLIME MM 3HAYCHUS ONTHUYECKOMN IJIOTHOCTH.

(U3meHennas pepakunsa, U3m. Ne 1, 2).

4.13.4. Ilpoeecenue anaausa

0,3 r tpunonudocdara HaTpUst B3BELWUMUBAKOT U PE3VAbTAT B3BCLUIMBAHUS B rpaMMaXx 3aITMCEHIBAIOT N0
4eTBEPTOTO ACCSITHYHOIO 3Haka. HaBecky noMewalor B Kosby /U1 OTTOHKH MBILIBLAKA, pacTBOpsioT B 30 cMm?
Boabl, 106aBastioT 10 cM3 cONsAHOM KHMCIOTBI M Adslee aHAIM3 MPOBOAAT, KaK ONMUcaHo B 1. 4.13.3.

4.13.5. Obpabomka pe3zyabmamos

MaccoByio 10110 MbILUBSAKA (Xg) B MPOLUCHTAX BbIYHUCASIOT no ¢popmyne

1000 -m°’

Ag

rie m — Macca HaBeCKH, T;
m; — Macca MblIlIbSIKA, HAWACHHAs 110 IpaAyMpOBOYHOMY Ipad UKy, MT.

3a pe3ynbTaT AHAIN3Aa MPUHUMAKOT CpelHee apUPMETHYECKOE pe3ybTaTOB [BYX NapallebHbIX

ONnpeAc/ieHHUH, NONYyCKaeMble PacXOXIEHHUS MCXNY KOTOpbIMH He noJokHbl npeBbnuats 0,0004 % npw
NOBEPHUTENIBHOH BeposiTHOCTH P = 0,95.

[Ipy pasHornacusix B oleHKE MAacCOBOM AOAM MbllibAKA aHanu3 nposoast no [OCT 24024.10.
4.14. Onpenenenue pH1 %$-Horo BoaHoro pactBopa

Pactop 1, nonydyeHHblit no mn. 4.5.3, NoMewaloT B CTAKAH BMECTUMOCTBIO 50 cM3, morpyxaior
37eKTpoabl pH-MeTpa U U3MEPAIOT BeIMYUHY pH cornacHo HHCTPYKIIMH, NPWIAraéMoH K npHoopy.

[Ipu pasHornacusix B oueHke pH 1 %-Horo BogHoro pactBopa aHanu3 nposoasaT no 'OCT 24024.5.
(M3menennas penakuua, Mam. Ne 2).

4.15. OnpenenecHHUe TpaHYJOMETPUHUYECKOIo cocTaBa

Onpeaenenue nposoasTt no [OCT 24024.1. OnpenensiorT ocTaTOK Ha CETKE CO CTOPOHOM STYEHMKH B
ceety 0,500 u 0,250 MM no [TOCT 6613.

(U3meHennas penakuus, H3m. Ne 1).
4.16. OnpeneneHHue CbLINYYECTH

Onpeaenenne nposonat no FOCT 22567.12.

4.17. OnpeneneHune cteneHu 6enausH b —no FOCT 24024 4.
(BBenen pomoanuTennHo, Uam. Ne 3).

5. YIIAKOBKA, MAPKUPOBKA, TPAHCITOPTUPOBAHHE U XPAHEHHE

J.1. Texunyeckuit Tpunonudocdar HaTpus YNAKOBHIBAIOT B KJIaNaHHbIE WIH OTKPAITHIE YETHIpEX-,
NATH-, LECTHCAOHHbBIE OyMaxHble MellKH no 1 OCT 2226 Mmapxu bM WM nonu3THACHOBBIE MEUIKH MO
FOCT 17811, wiu noaunponuieHOBblE MEWIKH, d TAKXKE B MATKHE CIIELIHATM3UPOBAHHbIE KOHTEHHEDPRI A1S

cbimy4yuXx npoaykros Tina MK-1,5 JI uiu B cneunanbHble MArKHe KOHTEHHEPBI pa30BOI0O HCIO/IL30OBAHHUS
tMnos MKP-1,0 M, MKP-1,0 C u MKP-M.

Tpunonudocdar HaTpus A1 PO3HHYHON TOPIOBIH YNAKOBLIBAIOT NMpH (HacOBKE B KAPTOHHBIE NAYKH

Ne 14 mo I'OCT 17339 unu B KapTOHHBIE NayKK Ne 14 110 HOPMATHBHO-TEXHUUYECKON AOKYMEHTAUMH, WY
NakeThl U3 NOAUMITHICHOBOH mieHKH no 'OCT 10354.
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[Tmmesoit TpunonudocdaT HaTPHUs YHAKOBBIBAIOT B YETBIPEX-, INATH-, LIECTHCJIOHHBIE OYMaXHBbIE
Metuky o 'OCT 2226 mapxu bM.

[Ipy nepeBo3KaX MOPCKHMM WIM pEYHBIM TPAHCIIOPTOM TpHIIONH(POCcdAT HATpHs YINAKOBBIBAIOT B
6yMaXXHbIe MELLKH ¢ BJIOXEHHBIM B HUX MOMUITHICHOBLIM MEIIKOM-BKIANbIIIEM WIH B OYMaXHbIE MELLIKH
no I'OCT 2226 Mapku I[IM, win B 6yMaxubsie Mewiku no ['OCT 2226 mapxku bM, ynoxeHHble B
YHHBEPCAJIbHBIC KOHTCHHEDDI.

OTKpHITHIE MOJU3THWICHOBBIE MEHIKM NOJ/DKHBI ObITh 3aBapeHbl, OyMaXKHbie MEIUKH — 3allIMThl Ma-
IIHHHBEIM CTIOCOOOM.

(U3menennan penaxknous, Ham. Ne 1, 2).

5.2. TlponykT, npenHa3Ha4YeHHBIN V1§ 3KCNOPTA, YTIAKOBLIBAIOT B COOTBETCTBUH C 3aKa30M-HapsiooM
BHEITHETOPIroBLIX OpraHU3aluH.

Tpunomudgocdar HaTpUs WIS pPO3HHUYHOH TOProB/IM B Na4YKax WIH MOJMHITWICHOBBIX NaKeTax JOI10J-
HUTEJIBHO VIIAKOBBIBAIOT B SUMKHM M3 rodpupoBaHHoro kaproHa no ['OCT 13841 unm ynmaxkoBbiBaloT B
TepMoycaodHyIo IWeHKyY o 'OCT 259351.

Macca 6pyrro ymakoBaHHOro TpHMnonudocdara HaTpHs BO BTOPHYHYIO YNMAaKOBKY HE OOJDKHA
IIpeBBILIATD 25 KT.

5.3. Macca Herro Memka ¢ TpunomudocdaroM Harpud AopKkHa Obrrh 30—35 xr. Jlonmyckaemeie
OTKJIOHEHHMSI MacChl cocTaBnsAioT 13 %.

IIna tpunomudocdaTa HaTpHs, NIPpeAHA3HAYECHROIO Ui 3KCIopTa, OTKIOHEHHUS MO Macce HETTO — B
COOTBETCTBHH C TpeOOBAaHHSIMHM 3aKa3a-Hapsiia BHEUIHETOProBLIX OpraHU3alHi.

Macca HerT0 nIpoayKTa IS pO3HWYHOMN TOProBRIM A0JDKHA ObITh He boee 2 KT. /[lofmycKaeMoe OTKIIOHEHHE
OT Macchl HETTO MOPOIIKa B NMaYKaxX ¥ B ITOIM3TWICHOBLIX NaKeTaxX AO/DKHO ObIThL B Nnpenenax +5 %.

5.2, 5.3. (A3Menennan penaxnua, U3sm. Ne 2).

5.4. TpancnoprHas MapkupoBka — 1o IOCT 14192 ¢ HaHeceHHMeM MaHHIYJISILMOHHOIO 3HakKa «be-
pedb OT Blaru», a TakKXe CICAYIOIIMX JaHHBIX, XapaKTePHU3YIOIHMX NMPOXYKIUIHIO:

HAaUMEHOBAHHUS NPEeANPHUSITUS-U3TOTOBUTENS] M €TI0 TOBAPHOIO 3HAKAa,

HaUMEHOBAaHUS NPOOYyKTa, MAPKH, COPTa;

HAaMMEHOBAaHHS NMAapTHH M AaTbhl H3TOTOBIEHMUS;

0003HaYeHUA HACcTOSIIEIO CTaHaapTa.

MapkupoBOYHbIC HAHHbIC HAHOCAT Ha NOBEPXHOCTb MNOJHM3TWICHOBOIO MEIIKA MapKHPOBOYHOM
MAITHHOH MJIHM MOJUITUICHOBLIN SIPJIBIK C YKA3aHHOW MApPKMPOBKOH NMPHBAPHBAIOT K NTOBEPXHOCTH MeELIIKA,

WX 3aBapHUBAIOT BMECTE ¢ NOpJoBHHOM MeliKa. Ha OyMaxHble MelLIKY NMPUKIEUBAIOT SIPJILIKH WIH HAHOCST
MapKHPOBKY N€YaThIO.

Ha xaxnpii Meurok Tpunonvgocdara HaTpHs, NpeaHa3Ha4yeHHOTO Ha 3KCNOPT, MAPKMPOBKY HAHOCHT
no 'OCT 14192 B cOOTBETCTBHH C 3aKa30M-HapsAIOM BHEIIHETOProBOH OpraHH3alliH.

[Ipu nepeBo3ke B MATKHMX CIIELIHAIM3UPOBAHHBIX KOHTEHHEpaxX sIp/IbIK ¢ MAPKHMPOBOYHBIMH JaHHbIMH
BKJIaAbIBACTCA B KapMaH KOHTEHHEpa.

Ha naxeTsl ¥ nmayk# ¢ TpunonudocdaroM HaTpus, NpeaAHa3HAYESHHBIM IUIS1 pO3HHUYHOM TOPTIORBIIH,

HAHOCHTCS NOJUIpadHYECKHM CIOCOOOM KpacoyHass 3THKETKa cO CJeAYIOIIMMH MapKHPOBOYHbBIMH
JAHHBIMH:

HAaUMCHOBAaHHE M Ha3HAa4YCHHE IPORYKLIMH;

HaMMCHOBAHHE MNpPEATIPUATUA-U3TOTOBUTENS U (MJIM) €ro TOBapHbIA 3HaK;

MACCAa HETTO;

0003HaYCHHE HACTOALLETNO CTaHIApTa;

KpaTKasd HHCTPYKLMS 110 NIPUMEHEHHIO (CM. NIPHIOXEHHE).

(A3menennas penaknnsa, Ham. Ne 2, 3).

5.5. Tpunomdocdar HaTPUA TPAHCMOPTHPYIOT B KPHITHIX XEJE3HONOPOXHBIX BaroHaX, 3aKpbIThIX
NaTyOHBIX CyZlax M KPBLITHIM aBTOMOOMWIBHBIM TPAHCIIOPTOM B COOTBETCTBHM C NMpaBWIAMH IEPEBO3OK,
JCHUCTBYIOIIUMH HAa JAHHOM BHIE TPaHCIOpTA.

Jomyckaercss NIpH TPaHCTIOPTHPOBAHMHU XENE3HOJOPOXHBIM TPAHCIIOPTOM YINAKOBBIBaTh TPHIIOJHK-
docdaT HaTpus B CIICLHAIHM3HPOBAHHbIE MATKHE KOHTeHHEphl 6e3 NepeBaloK B NMYTH CACOOBaHHMS C
MIOrpy3KOH H BBITPY3KOH Ha NONBE3AHBIX IYTSX NpeANpUSATHIA.
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5.6. Tpunonudocodar Harpust 1 KpaitHero CeBepa M oTaaNleHHbIX paliOHOB YITAKOBLIBAIOT B MSITKHE
CNeHUANTU3UPOBAHHDBIC KOHTEHEpH U OymaxHble Melixy no ['OCT 2226 mapku BM B cooTBercTBUM ¢
[TOCT 15846.

5.5, 5.6. (M3menenHasn penakuus, U3zm. Ne 2).

5.7. Tpunoangocdar HaATpUs TPAHCNOPTHUPYIOT HACBINBIO B CIIELIMATILHO OOOPYNOBAHHBIX KPBITHIX
BANOHAaX, BaroHax-lHUCTepHax.

YnakoBaHHBIH TIPOAYKT TPAaHCHOPTHUPYIOT MAKETAMHU B COOTBETCTBMM C INpaBWIaMH NEpPeBO3OK,
NEUCTBYIOLLMMH Ha JaHHOM BHIe TpaHcnopTa. Jlonyckaercst no corlacoBaHHIO ¢ NOTpeOUTENIEM TpaHCIIOP-
THPOBAHHE YITAKOBAHHOIO NMPOAYKTA B HEMaKeTHPOBAHHOM BMIE.

(U3menennas pepaxuma, U3m. Ne 2, 3).

5.8. Tpunonudocdar HaTpUs XpaHAT B 3aKPbITbIX CKIAACKHX MOMELLEH HSIX.

CneuraTu3upoBaHHbIE MATKHE KOHTEHHEPD! XPaHST B 3aKPLIThIX NTOMELLIEHUAX WIH 1Ol HABECOM.

5.9. CpoK XpaHEHHS NpPOAYKTa HE OrpaHHUYEH.
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[HPHITOXEHHE
Ob6azamenvHoe

HHCTPYKLIIHA 11O IIPUMEHEHHIO TPRITIOJIN®OCPATA HATPUA

Tpunomudgocdar HaTpUd MPHUMEHACTCS B KadeCTBe N0O0ABKHM IPHU CTUPKE BCEX BUIOOB TKaHeH B .TIOOOH BoIe
PAVIMIHON TEMIICPATYPH; VIS MBITBA CTCKOJI, CWIBHO 3aIpA3HCHHON M XHPHOH NMOCYIH, IS YUCTKA BaHH, PaKOBHUH
1 YHHTA30B.

[Iepen cTUpKOU Bentbe IMpeIBapUTEILHO 3aMaYMBAIOT B TEIUIOM pacTBope Tpunoinnugocdara Hatpus (1/2 crakaHa
Ha Bepo BOAN). O4eHL 3arpsi3HEHHOE 6¢JIbe pEKOMEHIYETCS OCTaBHTh B YKa3aHHOM pacTBope Ha 2—3 4.

3aTeM OeiIbe CTHPAIOT U ITPH HEOOXOMUMOCTH KHIIATAT ¢ MOIOIIIMMH CPEICTBAMH.

[Tociie cTHpKH Gestbe ClIeayeT TIIATE/IBHO ITPOIIOJIOCKATh B YHCTOU BOJIE.

[Ipu yclIOBHH XpaHeHUS B CYXOM MECTE CPOK XpaHEHHM S TpHitoiindocdara HaTpusd HeorpaHHYEH.

ITIPHJIOXEHHE. (Beeneno ponoanxrexsno, Ham. Ne 2).
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1. PABPABOTAH U BHECEH MpuuscrepcTBOM IO NPOU3BOACTBY MHHEPAJIbHBIX YIOOpeHHH

PASPABOTYUKH

T.A. Opanos, @.Bb. IOnaesa, JI.. lopobeu, A.®D. lN'apapona, JI.A. Empimmena, B.A. 'apmMam

2. YTBEPXIEH U BBEIEH B JIEMCTBHE IlocranoBiaennem locynapcreennoro komurera CCCP no
cranpapraM ot 08.05.86 Ne 1187

3. B3BAMEH TI'OCT 13493—77

4. CTagnapT NOJHOCTBIO COOTBETCTBYeT MexXayHapoaubiM craHpapram HUCO 850—76, HCO 851-—-76,

UCO 852—76, HCO 2996—74, NCO 3000—74

5. CCbUIOYHBIE HOPMATHBHO-TEXHHYECKHUE JOKYMEHTbDI

Ob6o3Hayenne HT/,

Ha KOTOPhLIH NaHAa CChUTIKA

['OCT 12.4.013—85
[OCT 12.4.041—89
[OCT 12.4.103—83
[OCT 61-75
[OCT 199—78
[OCT 1027—67
rocCrT 127775
[OCT 1770—74
['OCT 2226—88
['OCT 2603—79
[OCT 3118-—-77

['OCT 3760—79
T'OCT 3765—78
[TOCT 4198—75
FOCT 4204—77
'OCT 4212—-76
FOCT 4232—74
['OCT 4328—77
FTOCT 4461—-77
N'OCT 4517—87
FOCT 4525—77
NOCT 4919.1—77
I'OCT 5845—79
['OCT 6259—75
I'OCT 6613—86

HoMep nyHkKra, NOANMYHKTA

2.4

2.4

2.4

4.5.2; 4.12.2

4.5.2

4.12.2, 4.13.2

4.13.2

4.2.5

5.1, 5.6

4.5.2
4.4.1.2;44.2.2; 4.5.2;
4.8.2; 4.12.2; 4.13.2
4.4.2.2; 4.8.2

4.4.2.2

4.4.2.2

4.13.2

4.12.2

4.13.2

4.4.1.2; 4.12.2; 4.13.2
4.4.2.2

4.4.1.2; 4.13.2

4.5.2

4.9.2

4.12.2

4.6.2

1.3; 4.2.4; 4.6.3; 4.15

O6o3naveHue HT],
Ha KOTOPWH MaHa CCHUIKA

| TOCT 6709—72

['OCT 6824—96
[OCT 8864—71
TOCT 9147—80
['OCT 9336—75
['OCT 10354—82
['OCT 13841—-95
['OCT 14192—96
[OCT 15846—79
OCT 1733979
['OCT 17811-—-78
['OCT 18300—87
['OCT 21560.0—82
[OCT 22567.12—82
[OCT 24024.1—80
[OCT 24024.4—80
['OCT 24024.5—80
['OCT 24024.8—81
['OCT 24024.10—81
'OCT 24024.11—81
[OCT 24104—88
rOCT 25336—82
IF'OCT 2595183
['OCT 28498—90
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HoMep NIYHKTa, NOANYHKTA

4.4.2.2

.h.
00
N

bbb bhbbbbbbhbbLLLnLL,
L in

MMNNW—.&.—-—_M—“—M__G\AM'—:

G"t }h-ta\
J;
\9
N

6. Orpaanyene cpoka AeHicTBHA CHATO no mporokoay Ne 7—95 Mexrocynapersernoro Cosera no crasjap-
TH3alMH, MeTposornH B cepTHukanuu (MYC 11—-95)

7. IEPEU3JJAHME (snBaps 1999 r.) c M3menennamu Ne 1, 2, 3, yreepknennsmMH B anpene 1987 r., nexaGpe
1988 r., nexabpe 1990 r. (MYC 7—87, 4—89, 5—91)



Penaxrop JI. H. Haxumosa
Texumdecxuit penaxrop H.C. Ipuwanoea
Koppextop E.10. Mumpodanosa
KoMmbloTepHas Bepctka JI.A. Kpyzoeou

HMan. man. Ne 021007 or 10.08.95. Cnano B Habop 25.02.99. Iloammcaxo B nedars 25.03.99. Ycn. ney. . 2,32. Yu.-Han. . 1,95,
Tupax 216 s3x3. C2386. 3ak. 284.

HIIK HanaremcTso craHgaproB, 107076, Mocksa, Konone3sHuit nep., 14.

Ha6pano B U3narenscTse Ha 119 BM
Pwman UK Hinatensctso cranaapros — THIL “Mockosokuit newatHuk’, Mockea, Jisnuy nep., 6.
[Lnp Ne 080102
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