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IIpeaucnosne

1 PASPABOTAHA JlemapTaMeHTOM 3KOJOTMH OOLIECTBA € OFpaHU4EHHON OTBETCTBEHHOCTBHIO
«O6weaunennas xomnanus PYCAJL UTIly, agpec: 199106, r. Caukr-IlerepGypr, Cpeanuii rnpocnext
B.O,, 86.

2 B3AMEH MBU Ne ITpB 2000/8 «MeToauka BEINOIHEHUS U3MEPEHUI MaccOBOH KOHLEHTpaLUH
XJl0opa B BO3AYX€ B IMPOMBINUIEHHBIX BEIOpocax (OTOMETPUYESCKUM MeTomoM» (CBHAETENsCTBO 06
arrectauuu MBH Ne 2420/51 - 2001 ot 21.03.2001 r., Beigano « BHUVM um. IIL.H. Menpneneesa»).

3 ATTECTOBAHA = QepepaneHsiM  [oCynapCTBEHHEIM  YHHTapHBIM  NIPEANPHSTHEM
"Bcepoccuifciuit HayqHO-HCCIEMOBATENBCKUIA MHCTHTYT MeTpostiorud uM. JIL.W. Menzneneepa" (arrecrar
axxpenuraunu Ne RA.RU.310494), agpec: 190005, Poccus, r. Cankr-IletepGypr, MockoBsckwii ip., 19.
CeuzetenbcTBO 00 aTTECTaUMH METOAWKH (MeTona) uamepenuit Ne 823/242-(RA.RU.310494)-2016 or
«23» nexabps 2016 r.

PeructpauMOHHBIR KOJ METOAMKM u3MepeHul B OegmepanbHoM uHbOpMaumoHHOM ¢QoHIE IO
0BeCcrieYeHHIO EIMHCTBA H3MEPEHHUH
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1 HasnayenHe u 001acTh NPHMEHEHHS

1.1 Hacrosmui JOKyMEHT yCTaHaBNMBaET METONUKY H3MEPEHHUH MaccoBOM KOHUEHTpalLUy Xjiopa B
npo6ax NpoMBILIEHHBIX BEIOPOCOB HOTOMETPUUYECKUM METOMIOM.

1.2 MeTtopuka npeHa3HaueHa 71 KOHTPOJIA POMBILINEHHBIX BEIOPOCOB B aTMOchepy.

1.3 JIvana3oH u3MepeHMH MaccoBOM KOHLEHTpaUMH XJIOopa M OTHOCHTENBHAs pacluupeHHas
HEOMpe/IeNeHHOCTL U3MEepEHHIt puBeeHk! B Tabiuue 1.

1.4 Hacrosmas MeToAuHKa He pacrpoCTpaHsAeTCs Ha NpOMBIIINIEHHBIE BRIOPOCHI, conepicaline
Jpyrue ranorensl (6pom, Hoj, ¢TOp) M OKUCIAUTETN: 030H, AUOKCH] a30Ta.

2 HopMaTHBHEIE CCBUIKH

I'OCT 12.1.007-76 CCBT Bpemusle Bewecrsa. Kiaccudukauus u  obuwue TpeGoBaHuA
6€30MacHOCTH.

'OCT 12.1.018-93 CCBT [Iloxapos3pblBOG€30MacHOCTL CTATHYECKOrO 3MeKTpHuecTBa. OOuue
TpeOOBaHHUS.

I'OCT 12.1.019-79 CCBT 3nextpobesonacHocts. OOumue TpeGoBaHMA M HOMEHKRAaTypa BHOOB
3QLUTHI.

I'OCT 12.1.004-91 CCBT IloxapHas GezonacHocts. O6mue TpeboBanus.

T'OCT P 8.563-2009 I'CHU. MeToauku BBITONHEHHUS H3MEPEHHIA.

I'OCT P 52361-2005 KoHTposs o6bexTa aHamuTudeckuil. TepMUHBI H ONpeAeICHHS.

I'OCT 53228-2008 Becsl HeaBTOMaTHyeckoro peiicrBus. Yacte 1. Metposnoruyeckde |
TeXHU4eckue TpeGoBanuA. Hcnbitanns.

T'OCT 7328-82 I'upu. O611He TEXHH4ECKUE YCIOBHS.

I'OCT 2405-88 MaHOMETphbl, BaKyyMMETpHl, MaHOBaKyyMMETpBI, HAllOPOMEpHl, TATOMEPHI H
TAroHanopomepkl. OO1He TeXHUUECKUE YC0BHS.

'OCT 1770-74 Tlocyna mepHas nabopaTopHas cTekisHHas. LIMTHHApB, MeH3YpKH, KOJOGbI,
npo6upku. O6LIHE TEXHHUECKHE YCIIOBUS.

T'OCT 29227-91 Iocyna nabopatopHas cTekagHHas. [Tunetku rpagyuposaHHbie. Hacts 1. Obmue
TpeGoBaHU.

['OCT 29169-91 IMocyna naGoparopHas cTekisHHas. [Tunerky ¢ oqHOH OTMETKON,

T'OCT 61-75 Peaktussl. Kucnora ykcycHas, TeXHHYECKHE YCIOBHA.

T'OCT 6709-72 Bopa avcTunpoBaHHad. TeXHHYECKHE YCIOBHS.

T'OCT 4204-77 Peaxtussl. Kucnora cepHad. Texuuueckue ycnosus.

I"OCT 3399-76 TpyOku MeAHUHUHCKHE Pe3HHOBBIE. T€XHUUECKHE YCIIOBHS.

T'OCT 4220-75 Kanuit 1ByxpomMoBo-kucbiii. TexHuuecKHe yCnoBus.

I'OCT 4233-77 Peaxrupsl. Hatpuii xnopucteiit. TexHHUeCKHe ycnoBus.

'OCT 4328-77 Peaxtubl. Hatpus ruipookucs. TexHHueckHe ycloBus.

T'OCT 18300-87 CrivpT THIIOBbIH peKTUGHKALMOHHBIN TexHuyeckuit. TexHudeckue ycnoBus.

CIT 2528-82 CanutapHbie npaBuia /i NPeANPUATHI LIBETHOH METaJUIypriH.

T'OCT 17.2.4.06-90 Oxpana npuponsl. ATMochepa. MeToasl ONpeleNeHus CKOPOCTH M pacxoja
ra3orblJICBbIX NTOTOKOB, OTXOAALIMX OT CTAUHOHAPHBIX HCTOYHUKOB 3arpsA3HEHHUA.

IF'OCT 17.2.4.07-90 Oxpana npupossl. AtMmocdepa. MeTofpl ONpeneneHUs HaBNeHUA H
TeMIlepaTyph! ra30NbUIEBBIX OTOKOB, OTXOAALIWX OT CTALMOHAPHBIX HCTOYHUKOB 3arpsi3HEHUS.

I'OCT 17.2.3.02-78. Oxpana npuponsl. ATMocdepa. IlpaBuna yCTAaHOBIEHUS IOMYCTHMBIX
BbIOPOCOB BPEAHBIX BELIECTB MPOMbILICHHBIMU MPEANPHATHAMMU.

3 TepmMuHBI U ONIpeaecHHs

TepMUHBI K OTIpEENEHNS, HCTIONb3YEMbIE B HACTOALLEH METOAMKE, COOTBETCTBYIOT NPHBEAEHHBIM B
TFOCT P 8.563 u'OCT P 52361.
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4 Tloka3zaTesIH TOYHOCTH U3Mepenuii

4.1 nana3oH U3MepeHUi MaccoBON KOHLIEHTPAlUMH KOMIOHEHTa U OTHOCHTEJNIbHAS paCLIMpeHHas
HeonpeAeeHHOCTh NpHBEACHH! B Tabnuue 1.

Ta6nuua 1 - MeTpoNnoruueck1e XapakTepHCTHKH

OTtHocUTeNnbHas pacliipeHHas
Jnana3zon usMepeHui MaccoBOil KOHLICHTpallHH HEOINpeNeIeHHOCTh H3MEPEHHIT pH
xiopa, C, Mr/m® ko3¢ dunnente oxsata k=2
U, %
Ot 0,2 1o 25 BKIIOY. 25
lMpuMmeyanus

1 OTHOCUTENbHAA PaCUIMPEHHAA HEOMPEACTEHHOCTh H3MEpeHuit npu koddduumente oxsata k=2.' coorsercrayer
rPaHUIIaM OTHOCHTENBHON CyMMapHOH NOrpeurHocTd H3MepeHuit (9, %), npu noepuTtenbHoM BeposTHocTH P = 0,95.

2 Maccoas KOHIEHTpalus XJiopa NpuBecHa K HOpManbHbM yonopaM: Tg=273 K, Py=760 MM pr.cT. U cyxoii ras.

3 Peaynerat uamepenuii (C, Mr/m’) (opMuUpyeTCs Ha OCHOBE aHallH3a OIHOMN OTOGpaHHOM NMpoGbL

42  MeTponoruueckue  XapaKTEPUCTHKM - METOAMKH  COOTBETCTBYIOT  0Os3aTeNbHBIM

METPOJIOTHYECKMM TpeOoBaHUAM, YKasaHHbIM B [Ipukaze MunucTepcTBa TNpPHUPOIHBIX PECYPCOB H
3konorun PO Ne 425 o1 07.12.2012 .

5 TpeGoBaHus K cpeacTBaM H3MepeHMii, BCIOMOraTeNbHLIM YCTPOiCTBAM, peakTHBaM H
MaTepuajaM

5.1 CpeacrBa u3mMepenuii

5.1.1 CnexrpodoToMeTp, NO3BONAIOLIMA HIMEPATL ONTHYECKYIO IIIOTHOCTH NMPH JUTHHE BONHBI OT
575 mo 590 um, nampumep, Unico 2800 (HoMep B rocpeectpe 54737-13), momycTiMas MOTPEUIHOCTE
YCTaHOBKH AJIMHBI BOJHH £1,0 HM.

5.1.2 Becnl naGopatopHsle 06iero HasHa4eHHs ¢ NpelienaMHi N0MycKaeMOl MOrpelHOCTH He Gonee
+ 1,0 Mr no 'OCT P 53228, nanpumep, Ohaus Discovery DV 215CD (HoMep B rocpeectpe 49793-12).

5.1.3 Tupn no 'OCT 7328.

5.1.4 Bakyymmerp npyxusHblii Tuna BII2-Y (somep B rocpeectpe 10135-05) mo 'OCT 2405,
Iunanazol ot -1 xo 0 kre/eM?, kiace TounocTd 1,5.

5.1.5 TepmoMmerp koHTakTHBIH wudpoBoii Tuma TK-5.11 (Homep B rocpeectpe 17192-05),
JuanaszoH usMepenuit ot -40 °C po 100 °C, ¢ npenenamu gonyckaeMoii norpemnocty + 0,5 °C, auanasox
usMepenuit cepime 100 °C, npeensl nonyckaeMoii norpewHocty +(0,5+P%).

5.1.6 AcnimpauronHoe ycTpoHcTBo Mt oT6opa npo6 Bozayxa thna AIl-2C (Homep B rocpeectpe
516617-14) (Mnu aHANIOrHYHOE) C Mpeaenbl OCHOBHO# AonycKaeMol norpemHocTy He 6onee +5 %.

5.1.7 Kon6sl MepHbie 2-50-2, 2-100-2, 2-1000-2 npemensl nonyckaeMoif morpeusocTy + 0,12 cm’,
+ 0,20 cM®, + 0,80 cM>, cooTBeTCTBEHHO, Mo 'OCT 1770.

5.1.8 Munerku Megﬂme C omHOH oTMeTKo# 2-2-1, 2-2-2, 2-2-5, 2-2-10 npepens! pomyckaemoit
norpemsocTy £ 0,015 oM, 0,02 cm’, £ 0,03 cM?, + 0,04 em® o TOCT 29169.

5.1.9 Tlunetku rpanyupoBaHHele 2-1-2-1, 2-1-2-2, 2-1-2-5, npegensl HOMycKaeMoil NOrpeIHOCTH
+0,01 cM®, £ 0,02 eM>, 0,05 cM?, cooTBeTCTBEHHO, T0 TOCT 29227-91.

5.1.10 Mereometp Tuna M3IC-200A (HoMmep B rocpeectpe 17976-98), nuanason usmepenuii ot 80
no 110 «ITa, ¢ mpenenamu gomyckaemoit norpewmsoctd +0,3 kIla npu Temneparype ot 0 mo 60 °C u

' Konuuectsennoe onucanme HEONpEeENeHHOCTH B aHANUTHYECKUX HU3MepentisX. Pykosoacteo. EBPAXUM/CHUTAK, 2-0e
u3naunue, C-T16, 2002.

2
P — ennHuua HauMeHbIEro paspsna.
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+1,0 kIla npu Temnepatype ot -20 o 0 °C.
5.1 11 Cexynaomep MexaHWYecKHi He HHXe 3 K1acca TOUHOCTH, IieHa JENIEHHA CEKYHIAHOM LIKabl
0,2 ¢, npenensl JonyckaeMoli norpenHocTy + 4,8 c.
5.1.12 Wumaapps! 1-100-2, npesens fomyckaeMoii norpemmsocty 1,00 M no TOCT 1770.
5.1.13 TTpo6upxu MepHeie I1-2-10-0,2 no 'OCT 1770.
Hpnmeqauue - lIonycxaercn NpUMEHCHHE JPYTHX CPEACTB HBMCpeHHﬁ YTBEPHACHHOrO THIIA, NMPOWEALINX MOBEPKY

(n.1 cr.5 102-03), ¢ METPONOrHYECKUMH XapaKTEPHCTHKAMHM HE BbILIE YKa3aHHBIX. IIpHMeEHseMble CpeAcTBa H3MEpeHH#H
JOSDKHBI HMETh KJIENMO WIH CBUAETENBCTBO O MOBEPKE.

5.2 BenoMoraTtennHoe 000pyAoBaHHe H MATEPUAIBI

5.2.1 Tpy6ku pe3sHHOBbIE MEULIMHCKHE HIIH NONHUITUICHOBEIE InaMeTpoM 6 MM o TOCT 3399.

5.2.2 CyunmneHelii wkad ¢ TepMoperyinsTopoM, ofecreqHBalOmMii TeMIlepaTypy HarpeBa A0
(105£10) °C tuna LOIP LF no TV 4389-005-44330709-2009.

5.2.3 OunbTpPOBANBHBIA NATPOH MO NMPUNIOKEHUIO A.

5.2.4 droponnacToBas CTpyXKa WupyuHoit 0,5 MM 1 TonmmHOM 0,1 MM.

5.2.5 Bonoxno ¢ropun no 'OCT 30102.

5.2.6 CeTka laTyHHas AMaMeTp nposoNoku 0,4 MM, pasmep aueiixu 1 Mmm o T'OCT 6613.

5.2.7 Crynka 2 no I'OCT 9147.

5.2.8 TTecruk 1 mo TOCT 9147.

5.2.9 IIpo6oorbopHas TpyOka nmo npuoxeHuio b.

5.2.10 JloBymx# 1o npunoxeHuro B.

5.2.11 Iornoturens 3aiiuera no npunoxeHu:o I

5.2.12 TlaTpoH ¢uABTPOBANBHEIA ¢ 00OrpeBoM MIA OT6Opa Npos rasa MOCHE annapartos MOKpOH
OYHMCTKH IO NPUIIOKEHHIO J1.

5.2.13 Ilnutka snextpuyeckas OviToBas no 'OCT 14919.

TIpuMeuanue - JlomyckaeTcs WCHONb30BAHUE BCIIOMOTATELHOrO OGOpYAOBAHHS W  MAaTEPUANOB  APYrHX
NPOU3BOAMTENER, H3rOTOBIIEHHBIX MO APYroit HOPMATHBHO-TEXHHUECKON IOKYMEHTALMH, B TOM YHCIIE KMAOPTHEIX.

5.3 PeakTHBbl

5.3.1 Bopa puctunnuposannas no 'OCT 6709.
5.3.2 Kanuit #iopucteiit mo F'OCT 4232, x.u.

5.3.3 Kucnora cepnas no I'OCT 4204-77, x.u.

5.3.4 Kpaxman pacteopumslit mo 'OCT 10163, u.n.a.

5.3.5 Kanuit gsyxpomosokucnetit mo 'OCT 4220, x.4.

5.3.6 Criupt sTunossiii mo 'OCT 18300.

5.3.7 Pryrs aByitogucras mo TY 6-09-02-374-85, u.n.a

5.3.8 Mon, cranpapt-tutp (duxcanan), 0,1 Hno TY 6-09-2540-87.

TMpumeuanue - JlomyckaeTcs HCMONB30BAHME DPEAKTHBOB aHANOrW4HOM Wi Gonee BbICOKOH KBanudHKauuy,
H3rOTOBNCHHLIX 1O APYrol HOPMATHBHO-TEXHIUECKOM JOKYMEHTALMH, B TOM YHCIIE HMITOPTHBIX.

6 Meroa uamepenwuii

Meto/1 3MepeHUs OCHOBaH Ha MPOBEJESHUN CIeOyIOLMX OlepaLuii:
- 0T6Op MpoBHl raza yepes QUILTPOBANBHBIN NaTPOH (IS OTAENCHHS B3BELIEHHEIX YacTHL OT rasa)
C HCHOJb30BaRKeEM Mornoturesnell 3aliliesa, 3alOJHEHHBIX PACTBOPOM HOAMIA KAIUA C KPaxMajoM, TIpH
9TOM, HOJMI KaTUA OKHCIIAETCS XJOpOM o cBOGOIMOro Hoka B 3KBHBAJICHTHOM KOJIHYECTBE, KOTOPBIH
onpezaensercs no HoaxkpaxManbHOH peakuuy:
2KI+ Cl =2KCl + I,

[Tpu otGope npoOel ONpeAendlOTCs napamMeTpbl 0ToGpaHHO npolsl, perucTprupyetcs 0GbeMHBIH
pacxoj rasa;

- pasfenpHoe (IO TNOMVIOTUTENAM) MM ofllee (B 3aBUCUMOCTH OT OXHAAEMOro JAUanasoHa
S
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U3MEPEHHIL) OMNpelelieHHe MacChl #ofa, KOTopasd SKBHBAJCHTHA Macce NMOTIOIEHHOro XJopa (aajiee
Macce xi0pa), (HOTOMETPHYECKHM METOJOM, C MCIONB30BaHHEM TpalydMpOBOYHON XapakTEPHUCTHKH,
YCTAaHOBIEHHOM MO I'PaJyUpOBOYHBIM PACTBOPAM, IIPHIOTOBIEHHBIM C MCIIONL30BAHUEM CTaHIAPT-THTPa
Hona;

- BBIYHCJIEHHE 0TOOPaHHOro o0beMa o0kl M MPHBEEHHE ero K HOPMalIbHBIM YCIIOBHSM;

- BBIYKCIICHHE MAcCOBOM KOHUEHTPAIUK XJIOpa B aHANM3HPYeMOM OOBEKTe, KaK OTHOIICHHE MacChl
xJopa B npobe, kK 00beMy NpoObl, IPUBEAEHHOMY K HOPMANBHBIM YCAOBHAM (pe3yJbTaT U3MEPEHHUI).

7 TpeGoBanust Ge30MacHOCTH, 0XPaHbl OKpPYXKakoLIeil cpe/bl

7.1 Tlpu MOATOTOBKE M BEITIOMHEHMH H3MepeHHil HeobXoAuMo cobmoxaTh TpeGoBaHMS OXpaHbI
TpyAa A oNepaTopoB MmpH paboTe ¢ XuMmudeckumu peaxtnBamu mo 'OCT 12.1.007 u TOCT 12.1.018,
npasuia noxapHoi 6esomacHocty 1o ['OCT  12.1.004, mnpexycMOTpPEHHbIC HHCTPYKUIHSMH,
YTBEpXXAECHHBIMH B YCTAHOBJIEHHOM IOPsiJIKe.

7.2 K paboTe 1o o6cmyKHBaHHIO U SKCITYaTalH{ pHGOPOB JOMYCKAIOTCA JINLA, 03HAKOMJICHHBIE C

obummMK  TpeGoBaHMAMH oxpaHel Tpyia mno I['OCT 12.1.019 u wuMeromMe [OMYCK MO
31eKTpoOE30NacHOCTH HE HUKE 2 KBATM(DUKALHOHHOMN FPYNMbI.

7.3 TlomeuieHHe MNOArOTOBKH NpoG K H3MEPEHHIO AO/DKHO HMETh MOCTOSHHO ACHCTBYIOLLYIO
NPUTOYHO-BAITSKHYIO BEHTHIALHUIO C HE MEHEE YeM TPEXKPaTHBIM BO3yX000OMEHOM B yac.

8 TpeGoBanus k KBaJUPHKANMK onepaTopa

K BeimonHenHio namepenuii u 06paGoTke UX pe3yNbTaTOB JOIYCKAIOTCA JIHLA, UMEIOLIHE BHICIIEE

HIM cpelHee XMMMYeckoe 0o0pa3oBaHHe, NMpOIIEAIHE HHCTPYKTaX, OCBOMBLUHE METOJ B npolecce
TPEHHPOBKH.

9 TpeGoBaHHS K YCJOBHAM BbINOJHEHHS H3MePeHHii

9.1 Ilpu BBEITIOHEHMH M3MEPEHHIT MaccOBOM KOHHEHTpalMU XJopa B 1abopaTopHM JOMKHEI GBITh
COONIIOAEHEI ClleyIoLIHe YCIOBUS paboTh:

9.1.1 Temneparypa okpyxatouieif cpenst (20£5) °C.

9.1.2 OTHOCHTENBHAS BIOXHOCTh BO3yXa — He Gonee 80 % npu Temneparype 25 °C.

9.1.3 Hanpsxenue nmuranusg (220+22) B.

9.1.4 acrora nepeMennoro Toka (50+1) I'.

9.1.5 ATMocdepHoe gasnenue ot 84 no 106,7 kIla (ot 630 no 800 MM pr.cT.)

9.2 INapaMeTpsl ra30B03AYWHON CMECH B Ta30X0J€

9.2.1 TeMneparypa rasonsliesoi cMecu e Boitue 150 °C

9.2.2 BnaxHocTs rasonsinesoit cMeck ot 20 % no 100 % npu temnepatype 25 °C.
9.2.3. PaspsokeHue (naBnenue) rasa B razoxofe ot -10 xIla no 10 Ila.

9.3 Ycnosus 1 napameTpsl npu ot6ope mpob
9.3.1 OT60op MpOU3BOAUTCA NPU TeMIepaType oKpyxarwuiei cpeast oT -10 °C mo 40 °C
9.3.2 O6BEMHBIA pacxon 0,5 1M’ /MuH.

9.3.3 IlpopomxurensHocTs 0T60pa Npol B cooTBETCTBHU ¢ TpeGoanuamu 'OCT 17.2.3.02-78,
10 ITopsixoK MOArOTOBKU K BHINOJIHEHHK H3MePeHHi

10.1 IToaroroBka cTeKISIHHOIE MOCYABI

CTexnaHHYI0 IOCYRy 3anMBaIOT Ha 1 4ac XpoMOBOH CMeChIO. 3aTeM MPOMEBIBAIOT BOIONPOBOIHOM
BOJIOH, ONIONIaCKUBAIOT JUCTHIITUPOBAHHOR BOJOM. Onepanus CUHTAETCA BLINOJHEHHOM, €CIIM Ha CTEHKAX

6
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nocyfsl He 0OpasyloTCs OTHEJIBHBIC KAl M BOJA OCTaBiseT PaBHOMEPHYIO TOHYANILYIO MJIEHKY.
IMocyny cymar B cymnasHoM mkady npu Temneparype (110£5) °C.

10.2 IIpuroToBJ/ieHHE PACTBOPOB

10.2.1. Hcxoanblii pacTBop Hopa ¢ MOAPHO#H KouuenTpauueii 0,01 Momb/am>

B MepHyro konfy BmectuMocteio 100 cM® nomemaror 10 cm’ pacTBopa Homa ¢ MOJIsIpHOM
KoHUenTpauyed #oma C(//2:1) = 0,1 MoNL/IM’, NPUTOTOBIEHHOrO U3 cTaHJapT-TUTpa (dukcanana) u
JOBOJAT AUCTHIUTMPOBAHHOM BOJOIA, 10 METKH.

T'OTOBAT Nepe] HCNIONBE30BaHHEM.

10.2.2 PaGouuii pactsop iozia ¢ MaccoBoii KoHLeHTpauuei foaa 0,0178 mr/em’

0,7 cM® pacTBOpa #oja C MONSpHOH koHuentpaumer C(1/2-h) = 0,01 mons/mM® nomemaior B

MepHyto K06y BMECTUMOCTEIO S0 cM® M JOBOJAT PacTBOPOM HOZHAA Kajkis, IPHIOTOBNCHHbIM 1o 10.2.3
210 METKH.

1,0 cM* paBouero pacTBopa Hoja COOTBETCTBYET 5 MKT XJIOpa.

CpoK XpaHEHUs BOCEMb 4acoB.

10.2.3 Kanus ¥oun, pacTeop ¢ MaccoBoif KOHIEHTpauueit 25 /v’

2,5 r fiomMpa Kanus TIOMEmalOT B MEpHYI0 Konby BMecTHMOCTbIo 100 cM® u moBogsT
JUCTUIITMPOBAHHO# BOJOW JIO METKH, NIEPEMEILHBAIOT.

Cpok XpaHEeHUs YeThIpHAALATh AHE.

10.2.4 PacTBOp KpaxMana

2 © KpaxMaa NOMEIAIOT B CTAKaH BMECTHMOCTBIO 50 eM’, noGasnsior 10 Mr foanaa pryru (II) u
10 oM’ mMCTWILTHPOBAHHOM BOABL [lOMydMBIIYIOCS CMeCh PacTHPAiOT M MEMIEHHO BIHBAKOT B 1 aM>
xunsued soasl. Kumsuenne npojopkaioT A0 NpocBeTiaeHHs pactBopa. JloGaeka iopuma pryra (1) B
Ka4yeCTBE KOHCEPBUPYIOUIETO CPEACTBa XKellaTeNbHa, Ho He oba3arenbHa. [lo oxnaxaeHWH pactBop
TiepeNMBatoT B OYTBUIL ¢ NpHiLTdoBaHHOH NpoOKOii.

PacTBOp XpaHAT OO MOMYTHEHHS.

10.2.5 TlornoTurensHEIi pacTBOp

100 oM’ pacTBopa #iofa Kanus, NpUroToBJeHHbIH no 10.2.3 noMewaT B CTakaH BMECTHMOCTHIO
500 cm®, noGapnsmoT S0 cM® pacTBOpa KpaxMana, IPUTOTOBJIEHHOTO MO 11.10.2.4 U KUIATAT 3 MuHyTHI. ITo
OXJI&XKIEHUH PACTBOP Pa3GaBNAIOT AUCTHIIMPOBAHHOM BOMIOH 110 S00 cM M HepeMEIHBAIOT.

PactBop xpaHaT B 6yTEIIH ¢ npunHdoBaHHoi npoGkoit. Cpok xpaHeHus He Goliee ceMH AHEH.

10.3 ITocTpoenxe rpaayHpoOBOYHON XapaKTepHCTHKH

10.3.1 TlomrotoBky crnekTpodoTOMETpa K paboTe OCYLIECTBASIOT COMNACHO pPYKOBOACTBY 1O
SKCMUTyaTalUMX U/HITH NacropTy.

10.3.2 'panydpoBOYHYIO XapaKTEPHUCTHKY, BBIPAXKAIOULYIO 3aBUCHMOCTh Macchl Xjopa B 5 oM
pacTBOpa OT 3HAa4€HUs ONTHYECKOM IJIOTHOCTH pacTBOpa, YCTaHaBAHMBAIOT MO MATH CEPHAM
rpagyupoOBOYHBIX PACTBOPOB.

10.3.3 I'payupOBOUHEIE PACTBOPEI TOTOBAT B MEPHBIX MPOGHpPKaX BMECTHMOCTEIO 5 cM’ cormacHo
Tabnuue 2.
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Ta6nuua 2 — [IpuroToBlcHUE rpalydpPOBOYHBIX paCTBOPOB

HaumMeHoBaHHe pacTBOpa Homep rpaiylpoBOYHOr0 pacTBOpa B CEpHUH, i

0 1 2 3 4 S 6

O6béM pabouero pacTeopa Hoaa, oM’ 0,0 0,20 0,40 0,80 1,0 1,2 1,6

3
O61bEM pacTBOpa HOWMAa Kallus, CM 2,5 23 2.1 1,7 1,5 1,3 0,9

O6BEM NOrJIOTUTENBEHOTO PacTBOPa,

no 2,5
o’ s

3
COOTBETCTBYET Macce XJiopa B 5 cM 0,0 1,0 2,0 4,0 5.0 6.0 8,0
pacTBoOpa, MK

H3mepenne ONTHYECKOH IUIOTHOCTH MPOBOASAT yepe3 15 MUHYT mocie CMEIUUBAaHHA PCAKTHBOB B

KIOBETE C PacCTOSHUAMH Mexay paGounMu rpaHamu 10 MM npu JmMHe BOJHBI oT 575 mo 590 uM
OTHOCHTENTLHO HYJIEBOIO PacTBOPA.
PacTBOp®I YCTOHUMBEI B TEYEHHE CYTOK.
10.3.4 M3MepAI0oT ONTHYECKYI0O TUIOTHOCTH i-r0 TpajyHpOBOYHOrO pacTBOpa MO IMATH CEpUsM.
Haxonsar cpennee apudMeTHIECKOE 3HAUEHHE ONTHIECKO#H IIOTHOCTH i-ro rpaiyHpOBOYHOI'O pacTBOpa.
Pe3ynbTaTel u3MepeHuU ONTHYECKOH MIOTHOCTH KAXKAOTO PacTBOPA NMPH3HAIOT NPHEMIIEMBIMHU ITPH
BBINOJIHEHUH YCIIOBHUA:
D — p™i
—L—t—.100<d,, (1)
D i
rne D™ u D™— onTuueckas MNOTHOCTe i-TO TpayMPOBOYHOTO pPACTBOPA, MAaKCHMAIBHOC H
MUHHUMaNBHOE 3HaYCHHS U3 NATH PacTBOPOB;

Di— ONTHuYeCcKas IIOTHOCTb i-TO rpajyMpoOBOYHOr0 pacTBOpa, CpeiHee apu(PMETHUECKOE 3HAYCHHE
MO TATH CEPUAM;

d, — HOpMAaTHB /11 NPOBEPKH NPUEMIEMOCTH 3HAYEHHH ONTHYECKOI MNOTHOCTH, npu P=0,95, %;

d,=20 % — Ana nepBoro rpagyupoBOYHOrO pacTBOpa;

d,=15 % - {11 OCTANBHBIX TPaJyMPOBOYHBIX PACTBOPOB.

Ilpu HeBbImoNMHeHUH ycnoBus (1) cOOTBETCTBYIOWKE IpPafyHpOBOUYHBIC PACTBOPBI B MATH CEpUAX
FOTOBAT 3aHOBO U MPOBEPSIOT BbINONIHEHUE yenosus (1).

10.3.5 VYcTaHaBNMBAOT TpalyMpOBOYHYIO XapaKTepHCTHKY, KOTOpas OMMCHIBACTCA JIMHEHHbBIM
ypaBHEHHEM:

m=A+BD, 2)
rie m— mMacca xjopa B 5 oM’ aHATM3HpyEMOM pacTBOpeE, MKT;
D — onTHyeckast IIOTHOCTh aHAJIM3UPYEMOTo PacTBOPa;
AuB- Koa(bcbuumeﬂ'rbl.3
10.3.6 IIposepka npreMIIeMOCTH IpaiyHpOBOYHON XapaKTePUCTHKH
[TpoBepsIOT OTKJIOHEHHE CPEeNHero apu(GMETHYEeCKOro 3Ha4YeHHs ONTHYECKON MJIOTHOCTH i-ro

FPallyMpOBOYHOIO PacTBOpa MO NATH CEPUAM OT COOTBETCTBYIOLLEro 3HAYEHUS ONTHYECKOH MIOTHOCTH
rpalyHpOBOYHOMN XapaKTEPHCTHKHU.

I'papyHpoBOYHYIO XapaKTEPHCTHKY MPU3HAIOT TPUEMIIEMOH TIPH BBIMONHEHHH YCIIOBUA:

3 O6paboTka MOTYHEHHLIX PE3yNLTaTOB Npon3soauTes Ha [TK ¢ Henons3opanneM fporpamMHoro obecneyeHus npudopa

K/IM ¢ MOMOLUBIO MPOrPaMMHBLIX NPUIOKEHHH NMO3BONAOIIMX aBTOMATHYECKM MONy4aTh TpebyemMoe ypaBHeHHe, Hanpumep
Microsoft Office Excel u np.
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©)

rae 3,.— onTHYecKas IUIOTHOCTE i-rO I'pafydpoOBOYHOTO DAcTBOpA, CPEfHEE apHQMETHUECKOE
3HaYeHHUE 1O MATH CEPHAM;

DP- ontaveckas NUIOTHOCTb i-r0 IpajyMpOBOYHOTO PAacTBOpA, COOTBETCTBYIOLIAA  i-OMY

rpagydpoBOYHOMY pacTBOpPY IO IpaJyMpOBOYHOM XapaKTepHCTHKH;'

d,, —HOpMaTHB JJ1s NpoBepKHU npuemiemoctu I'X, %,

d,=13%

Ilpn HeBbImoOIHEHHH YcnoBHA (3) COOTBETCTBYIOLIHE IPaAyMPOBOYHEIE PAaCTBOPHI B [ATH CEPHAX

FOTOBAT 3aHOBO M 3aHOBO BBITIOJHAIOT M3MEPEHHE ONTHHYECKOH IIOTHOCTH pacTBOPOB, MpOBEPAs
BhINoNHeHUe ycnoBus (1). I'paxynpoBoUHyIO XapaKTEPUCTUKY YCTAaHABIHBAIOT 3aHOBO.

10.4 IloaroroBka k 0TGOPY Npo6

10.4.1 IToaroToBka GUILTPOBATLHOIO MaTPOHA

ITpu otbope mpo6 cyxux rasoB MeTOJAOM BHYTpeHHell dunpTpaumu npu temneparype mo S0 °C
BO3MOXKHO MHCIIOJIb30BaHHE (UIBTPOBAIBHOTO NAaTPOHA, HM3rOTOBJICHHOTO H3 TMOJIMA3THIICHA, a MpH
Temneparype rasa ot 50 °C mo 150 °C ucnons3ytorcs GUILTpOBaNbHBIE MATPOHEI, H3TOTOBJCHHEIE U3
¢Topomnnacra.

[Tpu oT60pe npo6 raza nocre annapaToB MOKPOH OUMCTKH HCMONB3YIOT GUNBTPOBAIBHELA MATPOH C
oborpesoM (npuinoxenue M), cocrosmuii U3 droponnacToBoit TpyOKku ¢ HaGUBKOM U3 PTOPOMNIACTOBON
CTPYXKH U 3JIEKTpooOorpesarens, aBTOMATUYECKH MOANEPKUBAIOLIEr0 TEMNepaTypy BHYTPH IaTpOHa
100 °C Bo BpeMs MporrycKaHHs rasa yepes NaTpoH.

DuneTpoBaNbHEI NMaTpoH HabMBarOT (TOPOMNACTOBON CTPYXKOH TakHM 00pa3oM, YTOOBI MpH
MpOMyCcKaHUH BO3Qyxa ¢ OOBEMHBIM pacxogom ot 0,2 mo 0,27 aM/e (ot 12,0 no 16 ,uM3/MHH),
COMpOTHBJIEHHE NaTpoHa cocTaeiaio or 10,6 po 13,3 xIla (ot 80 mo 100 mm pr.ct.). Ilocne

GTOPOMNACTOBON CTPYXKH BKJIAABIBAIOT (TOPHH, Jajlee BKIajbIBacTCA METaJulMdeckas ceTouka (s
NpenoTBpaLleHUs MEXaHUYECKIX MOTEPD).

10.4.2 TloarotoBka Mecra oTbopa

BriGupatoT npsaMoMHeHHBIH (py oTOOpe Mpo6 BIAXHBIX ra3oB - NYYLIE BEPTHKAJbHEINA) y4acTOK
rasoxopa, YHAaNEHHBI# OT BeHTHJATOpPa W perynipylommx yctpoicrs. Ha BbiGpaHHOM MecTe
MPUBAPUBAIOT LITYLIEPA, H3TOTOBJIEHHEBIE U3 CTAIBLHBIX TPYO AuaMerpom 40 MM U INIHHO#M OT 40 1o 50 MM.
Ha paccrosnuun ot 30 no 70 MM BhilE HITYHEpa NPHBAPHBAIOT NMPYTOK AMaMeTpoM oT 8 no 10 MM u
anuHoN okono 1 M ana xpemnenus oGopynosanus. lltynepa npuBapuBaioTcs MO ABYM B3aUMHO
MepneHANKYIAPHBIM ocaM. K MecTy oT6opa fomkeH GbITh NoABeNcH MOGYAUTENE pacxoda (BaKyyMHas
JIMHUA, CXKaTblii BO3AYX C 3XEKTOPOM, BaKyyMHBIH HacoC) WM PO3ETKM ¢ HampsxenueM 220 B,
anektpoocsewenue. [Ipn HanWuMH NOCTOSHHOTO MecTa 0TGopa NMpod OHO JOJDKHO GOBITE 06OPYNOBaHO
6yakoii unu HaBecoM. Ipu oTGope npob B 3uMHee BpeMs 6yRka JormkHa OeITh 06orpeBaeMoii.

10.4.3 INoarorosKa rupasHasb

TupasgHaa COCTOMT M3 Tpex mornotuTenel 3aiiuesa 1 NOBYHIKH. B cyxue mornotureny nomewarot
ae 3
NOrJOTHTENLHEIA pacTBop o0bemoM 5,0 cM”. Ha mornoturensx craBIT METKHM, COOTBETCTBYIOLLHE

4 s
3HaYCHHE ONTHYECKOH MIOTHOCTH IpalyMPOBOYHON XapaKTepHCTHKH PAaCCYUTBIBAIOT N0 GopMye:

m,—A
x _ %
D = 7
rae A, B — koadipuumeHTE MHHEHHOrO ypaBHEH 1A,
m; - Macca X10pa B 5 cM’ i-OM IrpaJlyHpOBOYHOM PacrBOpe, MKT.

A1)
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YPOBHIO MOMEMEHHOTO B HHMX pacTBOpa. IIOMIOTUTENH U NOBYIWIKY COCAUHAIOT BCTBIK PE3HHOBBIMH
Tpy6xamu. OTKPBITEIE KOHLBI IEPBOTO MOrIOTHTENS U JIOBYIIKH 3aKPBIBAIOT 3arIyLIKaMH.

10.5 IToaroroBKa HHANKATOPHOIO CHIHKATreNS

Tepen KaxasiM OTOOpoM MpoGHl B CEPMETHYHBIA COCYX 3aCHIIAIOT CYXOM WHIMKATOPHBIN
CUIMIKarenb, OKpPAIUCHHBI B CuHUil uBeT. HachleHHBIH MOpaMKM BOIBI CHIMKAreib OKPAlUMBAETCS B

po3oBsiit useT. Ilocne 0T6opa HACHILLEHHBII CHIMKAreNb PEreHEPUPYIOT HarpeBaHHEM [IPH TEMIIEPATYPE
He Boime 150 °C.

11 OT6op mpo6
11.1 OTGop Npob cyxux razos

CoGuparoT cxeMy npo6ooT6opa B cOOTBETCTBHH ¢ npunoxerneM E. Jlua 3Toro ¢punbTpoBanbHLI
TaTPOH COEQUHAIOT ¢ NpoBooTOOPHOM TpyOKOH, K KOTOPO MOACOSAMHSIOT TEPISHIY, NOATOTOBICHHYIO
no 10.4.3. JTanee moacoeAMHSAIOT KpaH, BaKyyMeTp, COCYH C CHIIMKareneM u npoGooTGopHOe YCTpoicTBO.
[poBepsroT repMeTHYHOCTb COGPaHHOM CXeMBl. glnx 3TOro [0 BBOZA NMATpoHa ¢ npo6ooTGOpHOH TpyOKOi
B Ta30XO0J YCTAaHABAMBAIOT pacxoj] raza 0,5 AM’/MUH M 3aKpHIBAIOT HOCHMK natpoHa. Ilpu coGniofeHnn
repMETUYHOCTH [MOIJIABOK Ha POTaMETpEe acllMpaTopa HOJDKEH OMYCTUThCA A0 Hyns. Ecnu atoro He
TIPOMCXOMIUT, TO HIIYT NPHYHHY HErePMETHYHOCTH U YCTPAHSIOT €.

ITocne sToro BBOAAT Npo600TGOPHYIO TPYOKY C MaTPOHOM B ra30Xxo0J| TAKMM 06pa3oM, 4ToGbl HOCHK
naTpoHa Gbi HampasJieH Mo XOAy ra30BOro NOTOKa (B 3TOM CJydac B IIaTPOH MOMANAET MEHBLLE MbUIN).

IIpu oTkpeITOM KpaHe mepen BAKYYMETPOM C MOMOLLBIO BTOPOrO KpaHa Ha poTameTpe aclupatopa
BBICTaBJAIOT 00BeMHEIH pacxoa 0,5 amM’/MuH.

B cBa3M ¢ TeM, 4TO CONMpPOTHUBIEHKE QUIBTPOBATILHOrO MATPOHA MO Mepe 3a0HUBaHUS €ro MbIIBIO
pacTéT, KpaHOM, YCTAHOBJICHHBIM Iepell BaKyyMeTpOM, B Hauajie oTfopa CO34aloT NOMONHHTENHLHOE
conporusienue 13,3 kIla (100 MM PT.CT.), YMEHBIIEHHEM KOTOPOTO B Mpoilecce 0TOOpa KOMMNEHCHPYIOT
pOCT COMPOTHBIEHUS CHCTEMBL. Perynupys TmOJOXEHHS KpaHOB, MOJAEPXHBAIOT TOCTOSHHBIMU
06beMHBII pacXo U MOKa3aHHs BaKyyMMETpa.

IpoaomxurensHocTs 0TGOPa NPOOBI 20 MUHYT.

Bo Bpems orfopa ¢uKCHpyloT atMmocdepHOoe nHaBleHHMe, TeMNepaTypy rasa B Tra3oxogme,
TemMrnepaTypy rasa y poTaMeTrpa, paspexeHHe (NaBjCHHE) B cucTeMe, OObeMHBIH pacxon M
[IPOOJDKUTENBHOCTH 0TGOpA.

INocne okoHYaHKs 0TGOpa OTKIIIOYAIOT ACMUPATOpP, OTCOEANHAIOT FTHPAHAY, 3aKPBIBAIOT OTKPBITHIE
KOHIIBl TIEPBOTO MOFJOTHTENS M JOBYWKH 3ariylikaMu (AN MpeJOoTBpAalICHHA MONajaHus XJiopa 3
HapyXXHOTo BO3JyXa) W nepenaioT npoCy B 1a0OpaTOPHIO Ha aHAJIN3,

Cpok xpaHeHus otobpanHoit npobui He Honee 24 yacos.

11.2 OTGop npob BIaKHLIX ra3os

CoGupator cxeMy npoGoorSopa, Wenonp3ys oborpesaemblii MAaTPOH AN 0TOOpa BIIAXHBIX ra3oB,
TIPOBEPSIOT CXeMY Ha TepMEeTMYHOCTb, BKIIIOYAIOT o0OrpeB, MOMELMAIOT OGOTrpeBaeMblil MaTpoH B
ra3oXxo/l, KpaHaMu YCTaHABIIMBAIOT OGBEMHBIN PAacX0J rasa B npeaenax or 0,5 AM*/MUH 1 paspexeHue 10
13,3 xI1a (100 MM pt.cT.). Bee mocnenyromue onepauuu npoBoasat cornacHo 11.1.

ITponomxUTENBHOCTE 0T60pa 20 MUHYT.

12 ITopsiaok BHINMOAHEHHS H3IMEPEeHUI

12.1 IlpuroTosnieHKe pacTBOPOB AJs MpaJ yMpoOBKH Npubopa, no m. 10.2.
12.2 [NocTpoeHue rpagyspoBOYHON XapaKTepUCTHKH, 1o 1. 10.3.
12.3 Ot6op mpob mo m. 11.
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12.4 Onpegenenyie Maccsl xjopa B npobe rasa B juanasoHe uamepeHuit ot 0,2 o 0,8 mr/v’
BBINOJHAIOT no 1. 12.4.1.

12.4.1 CouepXHMO€ TNOTJOTUTENEH aHANM3UPYIOT pazaenbHo. B smaBopatopun comepxumoe
norjoturencii oBoAT A0 MeTku. ColepXuMoe KaXHOro MOrNOTHTENA TIMATENBHO NepeMeLlHBaloT,
NEPEHOCAT B KIOBETY C PAacCTOAHHEM MEXAY paboyuMu rpaHamu 10 MM H GOTOMETpHPYIOT NpH TOH Xe
JUTHHE BOJIHEL P KOTOPO# yCTaHaBJIMBaNy TPaAyHPOBOYHYIO XapaKTePUCTHKY.

12.5 Onpepenenue Macchl Xnopa B mpoGe rasa B JMamasoHe u3MepeHmii cB. 0,8 1o 25 mr/m’
BEITIOJIHAIOT 110 11. 12.5.1

12.5.1 Tlone3ysce MOTTIOTHUTENLHBIM PAacTBOPOM CONEPKHUMOE TOMJIOTHTENEH KONHUECTBEHHO
NEPEHOCAT B MEPHYIO KOJIOY COOTBETCTBYIONIEI BMECTHMOCTH:

50 cM” - npy oXKMAaEMOH MaccoBOi KOHIEHTpauuu xyiopa cs. 0,8 no 8,0 mr/M>;

100 cM - ipu OXKMIAEMO# MACCOBOH KOHIEHTDALMH xyopa cs. 8,0 10 15 Mr/v’.

200 cM® - TIpH 0XUAaEMOi MacCOBOI KOHIEHTPALMH XJopa ¢B. 15 110 25 Mr/v°.

AHanu3upyeMblil pacTBOp B MEPHOI koJI6e JOBOJAT X0 METKH, TLIATEBHO MEPEeMELLHBAIOT U Yepes
15 MUHYT NPOU3BOAAT U3MEPEHHE ONTHYECKOM IIIOTHOCTH, cornacHo 1. 10.3.3.

12.6 O6paboTka pe3ynbTaToB U3MepeHuid, mo m. 13.

13 Burunciienne H 06pa6oTKa pe3yJibTATOB U3MepPeHH i

13.1 Maccosyto konuentpauuio xnopa (Cg , mr/M®) B npobe MPOMBILIJICHHBIX BBIGPOCOB
BBLIUMCAAIOT N0 dopMyre:

Ca, =222, )
[
rie mg, - Macca XJ1opa B 0ToOpaHHo# npoGe, BuiunceHHas no gopmyne (5) uim (6), Mxr;
Vo - 066&M 0TOGpaHHOI MpobHI ra3a, MPUBEAEHHEIH K HOPMAIBHEIM YCIIOBUAM, BEIYHCIICHHBIH 10

dopmyne (7), am’.

13.2 Maccy xnopa (mg,, , MKT) B 4anasoHe U3MepeHHii MaccoBoi koHLEHTpauuu xjopa ot 0,2 xo
0,8 Mr/M>, BBIUCIISIOT 1O dopMyIIe:

Mgy = my +m, +ms, 5)

roe m,,m,,m; - Macca XJopa B 5 CM’ NOIJIOTHTENRHOTO PacTBOPAa TEPBOTO, BTOPOTO M TPETHENO
NOTJIOTHTENS, BEIMUCICHHAs 110 GopMmyne (2), MKT;

13.3 Maccy xiiopa B AMana3oHe H3MEpEHHUI MaccoBOH KOHLEHTpaLKK X1opa ¢B. 0,8 10 25 mr/m?,

BBIMUCIIAIOT 1o popMyre:
m:.V

: ()

5

Te m - Macca XJI0pa, COOTBETCTBYIOIAM Macce XJI0pa B 5 cM° TIOTTIOTHTENBHOTO PACTBOPA, PACCHUTAHHAS
no ¢opmyne (2), MKT;

V. — 06bEM MepHOI Ko76BI, B KOTOPYIO NEPEBEAEH MOrIOTUTENbHBIH pacTBOP U3 NOTJ0TUTENE, cM;

5— COOTBETCTBYET 3HAYEHHMIO 06BEMa 'PafyMPOBOYHOTO PACTBOPA, CM.

13.4 OGbéM oTOGpaHHOM Npobel Bo3gyxa (Vo, AM), TPHBEISHHEIA K HOPMAJBHBIM YCITOBHSM
(Te=273 K, Po=760 MM pT.cT., CyXoif ra3), pacCUHMTBLIBAIOT 1o popmyne:

mC,z =

T, (P AP,))

Vo=0p7 B-(273+1,)" %

rae @ — oGBEMHBI pacxofl BO3/lyxa, BEICTAB/ICHHbIN Ha poTaMeTpe, pH 0TGOpe MpoGsl, v IMuH;

T — NPOJOIKHTENBHOCTb 0TGOPa, MHH;

11
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t - TeMIiepaTypa rasa y poTaMeTpa, °C;
P - armocdepHoe fasnenue, Klla;

APP - paspexxeHHe y potaMetpa, klla.

14 OdopMiieHne pe3yabTATOB H3MepeHHH

[Tony4eHHOE 3Ha4YE€HME MacCOBOH KOHIGHTpalMH XJIOpa OKDYrJflOT OO pa3paja, KOTOphbid
MOJIyYaeTcsi MPH BHIMHCICHUM 3HAYeHUs aGCOJIOTHON paciiMpeHHON HEONpPEJENCHHOCTH H3MEpEeHUH
(aGCoMOTHOM CyMMapHO# MOrPEIHOCTH H3MEPEHHH) clietyromuM o6pasoM:

- ecnu 3Havawas Hudpa 3HauYeHHs aGCOMOTHOM paclIMPEHHON HEOMPEIENEHHOCTH U3MepeHuii
HauuHaeTcs ¢ 1 Wik 2, TO NPy OKPYTJIEHUH BEIYUCIECHHOTO 3HAYEHUA HEONPEIEICHHOCTH, OCTABIAIOT ABE
3Hayalue uddpsl,

- €CJIH C 3 | BbILIE, OCTABJIIOT OHY 3Hayauryro uudpy.

PesynsTaT u3Mepenuii MaccoBoff KOHLEGHTpauuu Xiopa B mnpobe ananu3upyeMoro ofbekra B
MOTHOM hopMaTe 3aNMCHIBAIOT KaK:

(C +0,01x U°%C) mr/m® umn C mr/iv®, U® = 25 % (nipu k=2) ®
noryckaercs 3amicek: C Mr/M>, 8 =+ 25 % (npu P = 0,95)

rae C — MaccoBast KOHIEHTPALMA XJI0pa, BEIYMCIEHHas Mo Gopmyie (4), Mr/M’;
U° - otHocHTe B HAS paclIpeHHas HeONpeAeIeHHOCTh U3MepeHHil, %, yka3aHa B TaGauue 1.

IIpumepet 3anucu:
(0,75+0,19); (8,6 £ 2,2); (24 % 6) ma/m’
donyckaemen 3anucye: 0,75 me/a , U= 25 % unu 0,75 ma/n’, 5=125 %

15 KouTpoab kauecTsa pe3yJbTaToB H3MepeHHil

15.1 KoHTpPoab ¢cTaGHIbHOCTH IPagyHPOBO4HOH XapaKTEPHCTHKH

KoHTponb cTaGunbHOCTH rpaJlyHpOBOYHOH XapaKTEPUCTUKHM NPOBOAUTCHA HE pEXEe OJHOrO pasa B
KBapTall, a TaKkKe MNpH CMEHE pEakTHBOB. B KaueCcTBe KOHTPOJBHBIX pacTBOPOB HCMONB3YIOT
TpanyuposouHbie pacTBopbl Ne 2 U Ne 6, NPHrOTOBNEHHbIE B MATH cepusiX. ONTHYECKY1O MIOTHOCTh
KaXJOro KOHTPOJILHOrO pacTBOpa H3MEPAOT B cooTBeTcTBUM ¢ m. 10.3.3, mpoBepss BBINOJNHEHHE
ycnosus (1). '

I'panyvpoBOYHYIO XapaKTEpUCTUKY NPU3HAOT CTaOHIILHOM, €CNH I KaKAOro KOHTPOJBHOro
PacTBOpA BBITIOJIHAETCA YCNOBUE:

m

-
5 i00<K
m;’ cm (9)

rae m, —wMacca Xjiopas 5 cM® KOHTPONILHOTO PACTBOPA, PUITHCAHHOE 3HAUCHHE, MK
m, —Macca xjgopa B 5 cm’ KOHTPOJILHOIO pacTBOpa, M3MEPEHHOE 3HAYEHHE, MKT;
K_,,— HopmaTuB KOHTpond, npu P = 0,95
K., =15%.

15.2 KoHTpoab cXoAHMOCTH pe3y/IbTATOB H3MepeHHUil



MM ITpB-2016/5

KoHTpoNns CXOAMMOCTH pe3yNLTaTOB M3MEPCHMi NPOBOAMTCA NPH OCBOCHHH METONWKH, U TIO
pELLEHHIO PYKOBOAUTENA J1abopaTOpHH.

OGpasuamu A KOHTPOJIS ABJSIOTC ABe NPOOH ra3a, oTOHpaeMble napauieNbHO (OJJHOBPEMEHHO)
C HCNONB30BaHKEM JBYX MPOGOOTOOPHEIX TOUEK (IUTYLEPOB), PaCHONOKEHHBIX Ha OAHOM CEYEHHH
razoxoga. O1Gop npoS OCyIECTBIIETCS C UCIIONE30BaHUEM ABYX HaGopoB 060pyROBAHHS U
aHaJIM3UpyeMble C TOUHOH nponuchio Metoaukd. TlonyuaroT ara pesynbrara usMepenns (C; u Cy).

P@S}’HBTETBI KOHTPOJIA NPU3HAIOTCA ITPUEMIICMBIMH ITIPYU BBIMOJIHEHHH YCJIOBHA

€, "Cz)'z

‘100K, »
bre, s ks (10

rae Ci u C; — pe3yNbTaThl H3MepeHUH OIHOBPEMEHHO OTOGPaHHBIX IIPob rasa, Mr/m’;
Ky — HopMmatuB KoHTpoas, %, npu P = 0,95.
ch =20 %.
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1 - ©oTORPOMNACTORAA CTEYKKO;

2 = OTORPUMMHOBOE BOAOKHO]

3 - NATYHMHAR CeTKO;

d = BHYTPEHHWA AMAMETD HOCWKO OT 4 a0 6 MM
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1 - xoxyx;
2 - npobka;

3 — TepMonapa;

4 - propomnacrosas TpyOxa,

5 — ¢roporutacToBas CTpyHKa,

6 — MOJTyNb KOHTPOJIA TEMIEPATYPHI;
7 — BXOXHOE OTBEPCTHE;

8 - pesucrop;

9 ~ ynnotHHTEND;

10 — mTyuep sbxona rasa.



Ipunoxenue E
«CMPAaBOYHOE»

Cxema orbopa npod

K QcihupaTony
RN} S

8

1 -~ rousoscsocHas TESEKO C PUALTROROALMLIM NOTROHOM;
2 - NornoTUTe b

3 ~ NoBNLIKG]

4 - KROOH)

3 ~ CORYA C CUAMKQArene™;

6 - ros3oxXon;

7 - BOKYMMETE

8 -~ TepMOoMeTo,
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IMpunomkenite K cBIXeTENLCTBY 00 aTTECTAIIN
Ne 8237242-(RA.RU.310494)-2016 ua 6 nuerax, aucr 1

Bromxer geonpegesednoeTi m3Mepenni

1. Meroanra pacaéra Heonupeae SHHOCTH M3Mepennii

Pacuer pactiMpeHHol HEONPEACACHAOCTH M3MEPCHHN MacCOBOH KOHUEHTpalun Xiaopa B
11pofax NPOMBIIUICHHBIX BHIGPOCOB B aTMOCHEPY DOTOMETPHIECKUM METOJOM TPOBOAMICS B CO-
orsercersui ¢ [1] Ha ocrose Monenu wiMepenni, BeipaxenHoit popmynoi (1). Tlo Gopmysnam (2),
(3), (4) 1 (5) seruncagioTCs cocTasaspowtne popmynst (1).

. Mgy .

v — )

Ceg, = "*i",““'.f (h

0
Jlias aHanazona usMepenuit MaccoBoil KouuenTpanuy xnopa ot 0,2 10 0,8 Mriv’:
Mgy, = I+ My + My 2)
Jlna auanazona n3Mepenuit MaccOBON KoRUEHTpaHH Xnopa ¢8.0,8 Mr/’:
m ¥ R

Mg, =———= (3)
["panynpoBoynas XxapakTepHCTHKA:
m=4-+ 5D )

T, P =* AP )

V=0t &)

£ (273 + tp)
rac Cyy, - MaccoBas KOHUCHTPALMSL XNOpa B 11poSe NPOMBINIENHBIX BEIOPOCOB, mr/m’; my, -
Macca x/10pa b oToGpaunoit npobe raza, Mxr; Vy - 00bénm oToOpannioli npodr rasza, npuBeaHubIH K
HOPMANBHLIM YCHOBHAM, IM”; f - KoaQduUHenT, yMUTHIBAOLMHA BO3MOKHBIH ITPOCKOX npn ordo-
pe nipoSsl (TIpH pacyere MaccoBoit KOHLEHTpaun xaopa f = 1); nye.3 - Macca xaopa B 5 ey’ no-
PAOTHTEALIOTO PacTBOPa IIEPBOIO, BTOPOro M IPeThero NOTJIOTUTEs, HaliieHHas N0 [PajyHpo-
BOYHOM XapaKTEePHCTHKE ¢ NOMOLIBIO IPAIYHPOBOUHBIX KOIP(DUUHEHTOB (A, B), B COOTBETCTBHH C
noxasanusmi npubopa (D - onTHueckas NMAOTHOCTL PACTBOPA), MKT; 1 - MAcCa XJopa, COoTBeT-
CTBYIOLUAS Macce XJopa B 5 ¢M° IOTMOTHTENLHONO PACTBOpPA, MKI; V, - 00BEM AHAIM3HPYEMOTo
pacTBOpa, €M, 5 - COOTBETCTBYET 3HAYEHMIO 00bEMA PAyHMPOBOMHOTO pactBopa, cM’; O -
i
oGbEMHBIT PACXO/ BO3YXA, BRICTABACHHBIN HA poTamMerpe, npi or6ope npolsl, aM*/Mui; L ~ npo-

AOIKHTEABHOCTL 0TOOpa, MUH; !, - TEMTEPAaTypa rasa y poTameTpa, °C; P - armocdepnoe panse-
nne, klla; APp - paspeskeHiue y poramerpa, xlla;

. 0

CymMMapHY1O OTHOCHTENbLIYIO CTAHAAPTHYIO HCONPEACHCHIOCTL (1 . B %0) BLIYHCIAAACK 110

hopmyne (6).

u. = \/(“:’)‘(‘1, ¥+ (u,(,).o ¥+ (1/3)2 +(o.) (6)

TAE U, . - OTHOCHTE/IbHAL CTAHJAPTHAA HCOUPEAENennocTs (ouenka no iy B) macew xnopa s
oroOpaxnoit npode rasza, paccunrsizaeres no Gopmyne (7) wan (9), %;
4]
4, - OTHOCHTENLHAL CTAHAAPTHAS HEOTIPEASAEHHOCTL 00beMa 0TOBPANHOTO ra3d, HPHREICHIIONO K
4]

HOPMAIILHbIM YCNOBHAM (Ouetka no tuny B), paccuntbisacres 1o popayae (13), Yo;
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0 fd
U - OTHOCHTEIBHAS CTAKAAPTHAA HCONPTACACHHOCTD KOB(})(])l'{llﬁcl'i"l."c‘!, YUUTBIBAKOIIETO BO3MOKHbIH
5

NPOCKOK 1pu 0THope 1podbl, COOTRETCTBYET SA3 =29 (B %) ~ IKCHEPTHAL OUEHKA;

o - QTHOCHTSILHOC CTAMADTHOC OTKJIONHCHIE PEIYIETATOR H3M€p(2}ﬂi§[ (OI.IQHKZ‘I noTuny A), pac-

cunteiaeres no gopmyiae (20), Y.
0
2. Pacmingpora BRIALOB B U,

)
2.1 Bruax 1,
{ 3

iy

A) Jlas muanasona waMepenui ot 0,2 10 0,8 mr/v’:

2
4 umj “+ 2.1

0P +3 () Y 7
o, \(m,vm,frn) "(' ) )

TAC Uy, aGcomOTHAS CTAHTAPTHASL HEONpeneaeHHoCTs (onenka 1o THIy B) Maccur Hoxa, sk8H~

BastenTHON Macce XA0pa B 5 oM’ MOTNOTHTENBLHONO PACTROPA, PACCUHTHIBAETCS 1o dopmyne (8),
MKT",

M;D. - OTHOCHTEIbLHAA CTAHAAPTHAN HEONPCICICHHOCTD (OllQHKEl 1o THny B) 00beMa NOrHQTHTE M-

np.
HOI'O PacTBOpa B KAX/A0M IOTJA0THTENE, paccunTrBaetest 1o hopmy.e (13), %.
u, = ——= ’

,“l ] O() (8)
Pacuer nposonica Hexoas H3: my = 5 MKr, m,= 2 MKI' m;= 1 MKT.

0
u ney,

i

E) [lns nuanasona usmepennit ¢.0,8 Mr/v’:

} 0 \2 0 42
y (um ) + (uV’ ) (9)
A U, - OTHOCHTENbLHAS CTAH/APTHAS HEONPEACACHHOCTH (OleHKa 1o THITy B) Maccul Xaopa, co-

OTBETCTBYIOLIAN Macce Xn0pa, coacpakanedics B 5 M’ anamusnpyemoro (HOTNOTHTEILHOIO) pac-
'mopa paccunTbiBaeres 1o gopmyne {10), %;
;- -~ OTHOCHTCJILHAA CTAHRAPTHAS {ICOTIPEACIACHROCTD (Ollblll\a 110 THITY B) obbema anany: 3HPYCMO-

O pacmopd, paccuuTbiBacres no gopmyne (14), %;

2.1.1 Brnan 4,
2

[ 6\ 0 \2
Uy =AY + ) am
TIE iy, - OTHOCHTEBHAS CTAHAAPTHAS HEOTIPEAENSHHOCTL (OLeHKa no TNy B) npurorossens rpa-
JIYHPOBOYNBIX PACTBOPOB, paccunThiBaetes no popmysne (11), %;
u;, - OTHOCHTEIHHAN CTAHAPTHA HEONPEJCNCHHOCTS (OUCHKA 1O THTY BB) rpagyudpoBounoil xapak-
Tepucmxu paccuuTeBaerca no ghopmyne (15), %.
) 2 b 2 o T
N \! (ut rm mump) + (uucx. P p) + (I { pad p—p) + (u.l)oe_pcm:l)mi«w) (} l)
tcrm pacx.umbpoxaars hopmyny (1 1), TO NOJYYHTCA Clieaylolee:
2 [ @ 2 ° 2
v(umm_,) + ((,u,,”l) + (u,,‘ ) ((n' ,) +(u‘ ’) ) ( Votio.pud rt) +iu, ) ) (1 1. ])

Fadia 87} usr)npl
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rae u,,,. - OTHOCHTENbHA! CTAHIAPTHAS HEONpEAENeHHOCTh (OleHKA no Tury B) cramaapr-tutpa
ffona ¢ mosnsproit konmentpauneii C(1/2-12) = 0,1 moaw/am®, paccunTrisaetca no gopmyse (12), %;
u, - OTHOCHTENbHAR CTAHAPTHAS HEONPEeAENCHHOCTh (OLeHKa no TRy B) HCXOAHOrO pactBopa
#ona (0,01 Monw/nm?), paciuudposka wike, %;

u,,.,- OTHOCHTENbHAS cTanaapTHas Heonpeaenennoctk (ouenxa no tuny B) pabouero pacrsopa
fiona, pacudponra Hinxe, %o;

" pesmusss~ OTHOCHTEIBHAA CTAHAAPTHAS HEOMPEACAEHNOCTH (OUeHKa 10 THIY B) nosuposaniu
PACTBOPOB PEAKTHREOB AT NPBTOTORICHHS IPAIYHPOBOUHBIX PACTBOPOR, paciuudponka HuKe, Yo,
4, - OTHOCHMTEIBHAN CTAHNAPTHAAL HEOTpeneaenHocts (ouenKa no iy B) ofbema 0,1 mMons/am?®
pacTsopa fioxa, otoGpantoro numnerkol 1, ang nparotosaenus 0,01 moas/am® pactsopa iioza, pac-
cunTeisaetes 1o hopmyne (13), %

u, - OTHOCHTEbHAS CTAHIAPTHAS HEOTPEACACHIOCTL (onenka no thny B) obnema xoabu 1, uc-
nonsayemolt ang npurotopnedns 0,01 Momn/am® pacTsopa Hozna, paccumMThIBaeTCS IO (opmyIe
(14), %;

i, - OTHOCHTENbHAA CTAHAAPTHAS HEOTIPeAeneHHOCTh (ouenka no Tany B) o6wvema 0,01 MOAL/ M
pacTropa {toja, OTOOPaHHOro NUNCTKON 2, s HPHTOTOBIEHUS pabouero pacTBopa iioja, paccuu-
TeiBaeTes 110 hopmyne (13), Yo,

1) - OTHOCHTENLHAS CTAHJAPTHAA HEONPEALNCHHOCT (ONeHKA 1o TNy B) ofpema konbu 2, wHe-
nosb3yemoit ans npurotosneHns paboyero pacTropa Hoia, paccunTbiBaertes 1o (opmyne (14), %;

0 o

- OTHOCHTCHbHAA CTaHJApTHAS HCONpeAenCHHOCTL (oneHka 1o tHmy B)

indte potep) > Vusa Xty Y YaStanpy
o0LeMoB pacTBopoB (padodero, HoAuAa KAHS H HOTJIOTHTENBHOI0), OTOOpaHbIX nunerkaMi 3.4 u
5, Ul NPHIOTOBACHHS rpaxyHposounoro pacteopa Ne 1, paccunTeisaetes no Gopmyse (13), %;

"() . 5:‘m.mu:ﬁe_ (Io))
cm.mump N [:5'
PacyeT npoBOANACS MCXONS A3 TOTO, HTO: O, iy, = £ 1 %
o A, 100 .
Y - (13)
ni I/m '\/;
Pacuet nposoauncs mexons us: A = 0,04 oM, v =10 oM’ A L =%001 oM, v =07 en’;
A = 001 e, Vi, ™ 0.2 o0’ (xyaumil Bapuant); A, =+ 0,02 em?, ¥, =23 en’
(xyzuit Bapnant); A,5=%0,05cM’, V., =2,5c; A, =+ 0,05 M, Vi,=5,0 .
A, - cornacno F'OCT 29227
h) Ax, '100
Uy =t (14)
w6

Pacuer niposomnes uexons n3: A =+ 020 ea, V=100 em’; A, =+ 0,12 em?, ¥, = 50 ent’s
A, - coraacno NOCT 1770

0 L ot

iy = K (15)

Pacuer UpoBOAMICH UCXOMS U3 TOTO, UTo: K =15 %, yrasano n 1abn.2 crugeTenneTBa.
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PesvapTarThl BLIMBCIICHHIT
wt,= 3,7 % (Brarouaer B cebs: 1’ =06 % u°

«.m.mwnp
0 0
YYs tp =7,5 Vo5 u, =0,6%
n.p.

L=02%; w0, =08 %; u, =36

v w5 pep 203, peasmueos

, )
2.2 Beaan u,
0

o I e

j 2 02 ) 3 ) 3 4
u"o - \f(ui),,) * (”:) + ("u’»mm) * (”(273»,:,,;) (16)

<]
TAC U, - OTHOCHTCIIBHAA CTAHIAPTHAN HEONPEACTEHHOCTS {ouenka no ity B) 06beMHOro pacxo-
I

/18, YCTAHABINBACMOTO HA POTAMETPE, paccunuThiBacTes no dopmyite (17), Yo;
4
it - OTHOCHTE/LHAS CTAHIAPTHAS HeONpeAe/eHHOCT, (oleHKa 1o THUY B) pemenu ot0opa npobul,

paccuuThiBaeres 1o gopmyie (18), %;
0
U, pyap,” OTHOCHIENBHAA CTAHAAPTHAS HEOUPEACNCHHOCTD (ouenka o oy B) paspsoxenus (nas-

NIRHHS) raza y poTaMerTpa, paccunthbisactes 1o dopmyne (19), %,;

0 q
U 3y, - OTHOCHTEIBHAL CTAHAAPTHAS HEONPEICIEHHOCTE (OUENKA NIO THITY BB) Temneparypst rasa

3w,
Y poTamerpa, pacCUHTHIBACTCA 110 (hopmyac (20), %.
2.2.1 Bkaan u,
0,

. = A,-100

Q,

. in
r i3
Q » VO

(17)

PacueT 11poBoOAMICsS MCXO/s H3 TOKO, 4TO: A , =% 0,05 M’ /M, Q = 0,5 xm¥Mun.
2.2.2 Bxaan u’
0 _ Ac/'\[j 1

u’ 00 (18)
T

PacueT npoBOAMACS HCXOQI H3 TOTO, HTO: A;—»‘ +4 8¢, v=1200c.

22.3 Bxan u{o,,w,)
. 2.4, 143

Upsapy = Y 4, \/- 100 (l())
' (P—-AP)

Pacuer nposonuncst mcxons us toro, uro: A = + 10 Ia, (P - AP)=70000 I'la.
22.3 Brnaa uy.,
& A‘ /‘VI§

ST LINT 20
o =03 0)

Pacuer nposoauncs HCXOHA U3 TOFo, YTO: A=+1°C, (273 +1)=273°C
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[4]
2.3 Braan .

g, =T 2n

Pacuer nposoguncs nexoas w3t K= 20 % - snavenne ykasano B 1.15.2 meroaukn u 5 ada. 2

HacCTOAHICTIO CBUARTCLLTBA,

2. OueHUBAHNE OTHOCHTEILHON PACIIHPEHNOI HEONPEALICHHOCTH

8 0
U =k u (22)
rae k -xoapuuuenT oXBara, NPUHHMAICS PABHBIM 2 (YTO COOTBETCTBYET YPOBHIO JAOBEPHS
P=0,95)

0 ~
Pesynsrars ouenusanus U npencrasiaensl B Tadn. 3.

Jhrreparypa:

[1] Bamsaamps apaJdpTHYecKUX METOMNK: nep. ¢ aHra. #3. 2-ro usd. nox pen. ILP.
Hexuxosexoro,  Kosmueerseunoe  ONMCAHHE  HEOHPCAGACHHOCTH B AHAJHTHYECKIIX
H3MEPEHUAX: e, ¢ auriL 3. 3-ro usa. nojx pea. P.JL Kaguca, Pyxosoacrsa gas sadoparopuii, —
CI16.: HOIT «ITpodeccusn, 2016. — 312 ¢, mn. ISBN 978-5-91884-075-7

{2] M4 No TIpB - 2016/5 «lTpombiniiesHbie BHIOPOCH! 3arpA3HSIONIHX BEMIECTB B atMOce-
py. Metoamka u3Meperuif MaccoBol KOHUCHTPALHE XA0pa B ra3ax opraHuzoBanubix M3A (poro-
merpudeckiit Meton)» (r.Cauxr-Tlerepbypr, r. Kpacnospek, 2016 1., 19 crp., B3amen MBU Ne
I1pB 2000/8)

[3] Oruer 0 MeTPONOrHuUecKOM HCCNEOBAHNE METOAHKH BLINOJHEHH H3MEPEHuil Macco-
BOH KOHUEHTPALHH XJIOpa B TPOMBLILIJICHHEIX BLIOpocax (doToaerpuuccroro Meroaa), AO BAMI,
r. Canxr-TlerepSypr, 2000 r., na 24 ctp. Pesynptath usmepenuii, kourpois (Ha 5 ¢rp.) u npocne-
SKHBaeMOCTH K nepsuunoMy ostatony (I'DT-154- 2011) wa 1 crp.,, PYCAJI UTLL, r. Cankr-

Terepbypr, 2016 1.



[puaoikenne K CBUACTEILCTBY 00 aTTCCTALI
Ne 823/242-( RA.RU.310494)-2016 ua 6 aucrax, sucr 6

Cocragnmonme HEOMPEACACHHOCTH HB‘MG}}Q{'MFI MaccoBoil KOHUEHTPAUHK XA10DA

Tadauna 3

Crrocurenbnas

Tun crasaapTHas
Herounuk neonpegenenHocTd OLEHKH HEOTIPEACACHHOCTD
4
{(BK1a00 B u,. ), %%
Or 0,20 10 0.8 mr/n’ | Ci. 0,8 30 28 Mava’
Macea xJopa B 5 oM’ NOrAoTHTE ! b~ B 5,8 8.4
Macca HOI'C PacTeOpa, u:,
xnopa ?
]
npobe rasa, u =
s npobe rasa, U, 06BEM NDTAOTUTELHOTO PACTEOPA B 1,0 -
B TPEX NTOTNOTHTEIAN,
00beM NOrAOTHTENLHOrO PACTROPA 8 - 0,08
B MepHoii xonbe,
OBvem otobpannol . 0 B 5,8 5.8
0 o0bemHbIi pacxoa, U p
ra3ooi npobul, u, g
0 0 B 0,2 0,2
Bpema o16opa, U
0 B 0,01 0,01
paspeeune y potametpa, u .
TEMIICPATYPa Y pOTAMETPa, B 0,1 0,1
0
u
(@7341,)
) . _ e B - 2,9
Bosmosxnblit npockok npn otdope npob, u p
CTanaapTHO® OTKIOHEHHE Pe3ynLTaTOB HamepeHuii (pastpoc A 7,1 7,1
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