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HacToswmii cTaHAapT ycTaHaBNMBAETCA Ha NPOAYKThI NepepaboTKM M/IO0B 1 OBOLLUEN M yCTaHaBN-
BaeT MeTO/lbl OMpe/eNeHns MaccoBoii 0NN pPedyLMpYIOLLMX caxapoBs, O6LLEro caxapa v caxaposbl.

1. OTBOP M NOAIOTOBKA TMPOBb
11. OTt6op npo6 —no MOCT 26313. noarotoBka npo6 —no FOCT 26671.

2. MEPMAHFAHATHbLIN METO/,

21 CywHoCTb MeTOAa

MeTog OCHOBaH Ha CMOCOGHOCTY KapbOoHU/bHBIX Py CaxapoB BOCCTaHaB/MBATb B LLEN0YHON cpe-
ge okeug meam (1) go okenga megm (1). Mpy pacTBOpPeHU Xene30aMMOHUIAHbIMK KBacLamu o6pa3oBas-
wuiics okema meam (1), okucnssce fo okempa meau (1), BocctaHaBnmeaeT xeneso (I11) B xeneso (1),
KO/IMYECTBO KOTOPOrO OMpefensioT TUTPOBaHWEM PAacTBOPOM MapraHLoBOKMCNOTO Kanus. MeTtog
NPUMEHSETCA NPU BO3HUKHOBEHUWN Pa3HOrNacuil B OLEHKe KayecTBa.

22. AnnapaTtypa, peakTuBbl W MaTtepuansbl

Becbl nabopaTopHble 00LLEro HasHa4eHUs ¢ METPONOrMYECKUMIN XapakTepucTukamu no FOCT 24164*, ¢
HambonbWwuM npefenom B3sewwnBaHua f0 200 r 1 NOBEPOYHON LieHON aeneHus He 6onee 0.5 wr.

Becbl nabopaTopHble 06LLEro HasHavyeHns ¢ MeTPONOrMYeCKMMN XapakTepucTkammn no MOCT 24164*,
C Hambo/blUMM NpefenomM B3sewwBaHKsA 40 500 r 1 NOBEPOYHON LieHON feneHnst He 6onee 50 Mr.

AnekTponanTka 6biToBas no MOCT 14919,

baHa BogsaHas.

TepmomeTp nabopaTopHbIii ¢ fuanasoHoMm mn3mepeHuid 0 "C—100 "C. ¢ veHoOW feneHus He bonee
0,5 *C no MOCT 28498.

Kon6bl MepHble 1-100-2, 1-200-2, 1-250-2. 1-1000-2 no FOCT 1770.

LUunnnHgpel mepHble 1—10 nan 3—10, 1—25 unm 3—25. 1—100 nnn 3—100, 1—500 nnn 3—500 no
rOCT 1770.

Konbbl KH-2—250—34, 40. 50 no MOCT 25336.

Konb6a ¢ Ty6ycom 1-500 mam 2-500 no FOCT 25336.

Munetkn 2-1-5. 2-1-25, 2-1-50 no HTA.

bropetkn 1-2-25-0.1, 1-2-50-0.1 no HTA,

CrakaH H-1-50 v B-1-50 no MOCT 25336.

BopoHku cTeknsHHble Tun B no TOCT 25336.

BopoHka B®-1 MOP 10 nam MOP 16 no MOCT 25336.

KanenbHuua cteknsaHHas nabopatopHas no FOCT 25336.

+C | mons 2002 r. geiicteyeT FOCT 24104—2001. C | sHBapsa 2010 r. Ha Tepputopum Poccuiickoil depepaumn
peiicteyeT TOCT P 53228-2008.

M mMaHue oduymanbHoe Mcpeneyatka BOCMpeLleHa

© W3paTensCTBO CTaHAapToBs, 1987
© CTAHOAPTUH®OPM. 2010
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Hacoc BogocTpyiiHbin no FTOCT 25336.

Yacbl necoyHble Ha 2. 3. 5 MUH 1IN ceKyHAOMep.

HaTpuii yrnekucnbiii 6e3sogHblii no FOCT 83, u.g.a., pacTBOpP C MaccOBOW KOHLEHTpauuen
150 r/gm3.

Hatpuii dhochopHoKMCAbIl ABY3amelleHHbI no FOCT 4172, y.4.a., pacTBOp C MaccoBOi KOHLEH-
Tpauwein 200 r/gm3.

Hatpwuii cepHokucnbiil KO-BoaHbIli no FOCT 4171, 4.4.a., HACBIWEHHBIA pacTBOp.

Kanwuii xxenesnctocnHepoancTblit 3-BoaHbI no TOCT4207. u.4.a., pacTBOpe MacCoBOM KOHLEHTpa-
uvein 150 r/gm3.

LIMHK yKCycHOKMCAbI 2-BOAHbIA no TOCT 5823, un.a., pacTBOp C MacCOBOI KOHLEHTpauuen
230 r/gm3.

LIMHK cepHOKuCAbIA 7-BoAHbIA no TOCT 4174, Xx.4., pacTBOpP C MAacCOBOW KOHLEeHTpaLuei
145 r/gm3.

CsuHeL, YKcycHokmenblid no MOCT 1027. u.g.a., pacTBOp C MaccoBoli KoHueHTpauumein 300 r/gm3.

Megp (11) cepHokucnas natmsogHas no FOCT 4165. x.u.

Kucnota a3oTtHas no NOCT 4461, x.u.

Kucnota cepHas no FOCT 4204. x.4., NNOTHOCTbIO 1836 Kr/m3.

Kucnota conaHas no MOCT 3118. x.4.. nnoTHOCTbIO 1190 Kr/m3.

Kucnota wasenesad no NMOCT 22180, x.u.

Hatpua rugpookmcs no FOCT 4328. u.g.a., pacTBOpbl C MaccoBoW KoHueHTpauueidr 10 r/gm3,
40 r/gm3 m 200 r/gm3.

Kanuii-HaTpuniA BUAHHOKMCAbIN YeTbipexBogHblii no FOCT 5845, x.u.

KBacHbI »xene3oaMMoHuiiHbie No HT/, X.4.. HACbILEHHbIA pacTBOp.

Kannit mapraHyoBokucnblii no FOCT 20490. x.u.

MeTunoBbIA OpaHXeBbIli, pacTBOP C MacCOBOM KOHLeHTpauueid 1r/am3.

deHondTanenH, cNMpToOBOI pacTBOp C MaccoBoi KoHueHTpauueld 10 r/am3.

bymara nakmycoBas.

Bymara yHuBepcasbHasa nHankatopHasa pH 1—10.

Bymara (gunsTpoBanbHaa nabopatopHas no FOCT 12026.

Boga guctunnmposaHHas no FOCT 6709.

M punmedaHune. ,ﬂ,Ol‘IyCKaETCFI NPUMEHATL MMMOPTHOE o60py,qosaH|/|e, nocyay v peakTuBbl € TEXHUHECKNMU
XapaKTepUCTUKaMnN HC HMXe O0Te4YeCTBEHHbIX aHa/l0roB.

23. TlogroTtoBKa K McnblTaHWto

2.3.1. TpuroToBneHve pacTBOPU CepHOKMCNoi Mean (pacTBop dennHra 1)

69.28 r cepHOKMCON Mey pacTBOPAIOT B BOAE M OBOAAT 06beM pacTBOpa B MepHOit konbe go 1000 cm3.

2.3.2. TlpuroToBNeHre MeNOYHOTO pacTBopa Kanma-HaTpus BUHHOKUCAOrO (pacTsop denuHra 2)

346.0 T BUHHOKMCNOTO Kanua-HaTpua pacTBOPANOT Mpu Temrnepartype HarpesaHusa 25 *C—40 *C B
400—500 cm3 Bogp!, npubasnaoT 100.0 r rmapookncK Hatpus, pactBopeHHol B 200—300 cm3 Bogbl, nepe-
MELLUMBAIOT U JOBOAAT 06beM B MepHOW Konbe fo 1000 cm3.

2.3.3. TpuroToBneHve pacTBOPa >KeNe30aMMOHUAHbIX KBACLOB

86.0 r kBacuoB pacTBopsoT B 400—500 cM3 BoAbl, OCTOPOXHO Npn6aBasoT 50 cM3 CEPHON KUCMOTbI.
PactBop mepemewinBaloT, oxnaxgarT Ao 20 'C, nepeHOCST B MEpHYH Konby BmecTUMocTbio 1000 cM3 1
[0BOJAT 0 METKM.

PacTBOp KBacL0B He [O/MKeH cogepxaTb xenesa (I1). Mpu npubasBneHnn K pacTBOPY XKene30aMmmo-
HWIAHBIX KBACLLOB OfIHON-ABYX Kare/lb pacTBopa MapraHLOBOKMC/IONO Kanus po3oBas OKpacka He [o/KHa
ncyesath B TedeHne 1muH. Ecny po3oBas okpacka cpasy uMcuesaeT, CHOBa J06aBMAOT MapraHL0BOKMUCbIN
Kanuin B Konm4yecTse, HeOOGXOAMMOM AN NOAB/EHUA YCTOWYMBOW CNabo-po30BOI OKPACKM.

2.3.4. TlpuroTosneHve pacTBOPa MapraHLOBOKICIOrO KLLUA 1 ONpefeneHne ero TuTpa

5.00 r MapraHL0BOKMCNOr0 Kaims pacTBOPStOT B AUCTU/IMPOBAaHHON BOAE B MEPHOI Konbe BMeCTH-
mocTbio 1000 cmM3 1 NepenmBatoT B TEMHYHO CKAAHKY. Yepe3 8—14 fHeld pacTBOp MapraHL,0BOKMCNOrO Ka-
s UNLTPYIOT Yepe3 (UbTPYIOLLYIO BOPOHKY. 1 CM3 Takoro pactsopa C Y4YeTOM [OMpaBo4HOro
KoathuumeHTa cooTBeTCcTBYeT 10 Mr mean. Ona onpefeneHus nornpaBovHOro KoadduumneHta 6epyT
0,2483 T WaBeNeBO KMUCMOTbI, KONMYECTBEHHO MEPEHOCAT B KOHUYECKYH Konby, pactsopstoT B 100 cm3
BOAbI 1 J06aBAAOT 2 CM3CepHOM KMCNOTbl. PacTBop HarpeBatoT A0 80 *C v TUTPYHOT pacTBOPOM MapraHLo-
BOKMC/IOTO Kanus [0 nosaseHHs Hemcyesatoleid B TedeHne 30 ¢ pO30BOI OKpacku.
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MonpaBoyHbIi kKo3thuumeHT (K) BblUMCAAOT No Gopmyne

roe 25 — 06beM pacTBOpa MapraHL0BOKUCIOrO Kanus, COOTBETCTBYHOLWMIA 0,2483 T LiaBe1eBOli KNCOThI,
cm3;
V — 06bem pacTBopa MapraHL,0BOKWUCIOrO Kanus, N3pacxofoBaHHbIN Ha TUTPOBaHWe B3ATO HaBec-
KV LLaBeneBoi K1CnoThbl, CM3.
24. TlpoBefieHMWe UCNbITaHUA
2.4.1.  TlpuroTosneHne UCMbITYeMOro pacTBOpK
Hasecky vccnefyeMoro npogykra 6epyT 13 Takoro pacyeTa, Y4ToObl KOHLEHTpaLWs caxapos B NOMy-
YEHHOM KOHEe4yHOM pacTBOpe cocTaBnsna 2—6 r/gm3.
HeobxoayMyto Maccy HaBecKu B rpaMmax onpefenstoT rno opmyne

rge ¢ — KOHLEHTpayms caxapoB B KOHEYHOM pacTBOpe, paBHas 2—6 r/gm3;

V — BMECTUMOCTb UCMONb3YEMOI MEpHOW Konbbl, cM3;

a — npejnonaraemas MaccoBas J0ONs caxapoB B WcC/iefyeMoM npogykTre. %.

B CTekNAHHOM CTaKaHe B3BELLUMBAIOT HABECKY MCCeAyeMOoro NpoAykra. PesynbTaT B3BELUMBAHUSA 3a-
nMCbIBalOT [0 YETBEPTOro 3Haka Mocfie 3anAToil. HaBecKy NepeHOCAT B MEPHYH KOnby BMECTUMOCTbHO
250 cm3, cMbiBas CTakaH HeCKOMbKO pa3 Bogoh. KonnyecTso BOAbI AN MEPEHECEHNS HABECKW He LO/MKHO
npesbiwaTh 120 cm3. OpraHMYecKme KUCNOTbI, COAepXKalMecs B HaBECKe, HEATPaIM3yOT pacTBOPOM Yr/e-
KMCoro Hatpus o pH 7.0, NpuMeHas 4n9 KOHTPONS YHUBepCaibHYK WHAMKATOPHYIO WK TAKMYCOBYHO
6ymary.

Mocne HeliTpanusauun Konby ¢ CoAep>XMMbIM HAarpeBaroT Ha BoAsHON GaHe npu TemnepaType 80 ‘C B
TeueHne 15 MMH NpY 4acTOM B36aiThiBaHUU. 3aTEM OXNaXAAtOT COAEPXKMMOE KOMObl 1O KOMHATHOW TeM-
nepatypbl 1 NMPOBOAAT OCAXKAEHWE BELLECTB, MELLAKOLWMX ONPeAeneHnI0 caxapos, O4HUM U3 NPUBELEHHbIX
HUXXEe METOLOB.

2.4.1.1. OcaxfeHune pacTBOPOM YKCYCHOKWCMOro CBMHLA.

K oxnaxgeHHOMY A0 KOMHaTHOI TemnepaTypbl pacTBOpY MpuGaBAsT MepPHbIM LMAMHAPOM 7 M3
pacTBopa YKCYCHOKMC/IOr0 CBUHLA, XOPOLIO MepeMeLIvBalOT M OCTaBAKT CTOATb Ha 5 MUH. MosBneHue
NMpPO3PaYHOro C/os XUAKOCTY Haj 0CaLKOM YKa3blBaeT Ha MOJIHOTY OCaX/EHWA, B NPOTUBHOM C/ly4yae BHO-
CAT [OMNOMHUTENBHO MO Kanisam pacTBop YKCYCHOKMCNOrO CBUHLA 0 MOABNEHWS NMPO3PAaYHOro Cnos Xung-
KOCTMW.

3aTeM B 3Ty Xe K0onby Ana yaaneHms m3bbiTKa YKCYCHOKMCIOMO CBMHLUA, BHOCAT 18—20 cm3 pac-
TBOpa (POCHOPHOKMCIONO HATPMS UM pacTBopa CepHOKMCIOro Hatpus. Coaepxumoe Konbbl B36aiThiBa-
0T 1 JaloT 0CafKy OTCTOATLCA. ATA 0caxAeHWs M3ObITKA YKCYCHOKMCNOro CBMHLA (POCHOPHOKUCABIM
HaTpuem JoCTaToO4HO 10 MUH. MMpy OCaXAeHUM CEPHOKMUC/IbIM HaTpueM Npy MyTHOM PacTBOpPe XWUAKOCTb
0TCTamBalT 24 4.

Mocne oTcTanMBaHUA NPOBEPSIOT MOMHOTY OCAXAEHUS OCTOPOXHBIM MPUANBAHMEM MO CTEHKE rop-
NbILWKa KON6bl HECKO/bKUX Kanesnb pacTBopa POCHOPHOKUCNOTO UM CEPHOKUCNONO HaTpusa. Mpu nomyT-
HEHUW XXUAKOCTM Npn6aaTatoT LOMOSHUTENBHO OANH M3 YKa3aHHbIX Bbile pacTBopoB (1—2 cm3), 3aTeM
coZepXunmoe Konbbl B36anTbIBaOT, AAIOT OTCTOATLCA U CHOB;! NOBTOPSAIOT ONpejeneHne nofHOTbl Ocaxje-
HUS U30bITKA YKCYCHOKUCNONO CBUHMA. MpW OTCYTCTBMU MOMYTHEHUA B MECTe COMPUKOCHOBEHUA XUA-
KOCTel coAepXXnmMoe Konbbl JOBOAAT BOAOW [0 METKU, MepeMellnBaloT 1 GUIbLTPYIOT Yepes CKnagyatblil
(hUNbTP B CyXyto Konoy.

2.4.1.2. OcaxfjeHue pacTBOpamm Xene3ncToCHHEPOAUCTOrO Kanma U YKCYCHOKUCIOTO LMHKa.

K oxnaxgeHHOMY 40 KOMHATHOW TemrepaTypbl pacTBOpY NpubaBnsioT NMNETKOW 2 CM3 pacTBOpa Ke-
Ne3NCTOCHHEPOAMCTOro Kanus, B36anTbiBatoT, 406aBNAT 2 cM3 pacTBOpa YKCYCHOKMCIONO LiMHKa, CHOBa
B30aNTbIBAIOT W [JAOT OTCTOATHCA 5 MUH. ECAM pacTBOp Haf, 0CafKOM OCTaeTCs MYTHbIM, TO fo6aaTaioT
60/blLIEe KOIMYECTBO yKa3aHHbIX PaCTBOPOB B pamnHbIX 06beMax.

CofepXnmoe Konbbl JOBOAAT BOAOW 40 METKM, MEpPeMELUMBAlOT U (PUALTPYHOT Yepe3 CKNaayatbli
(MNbTP B CyXyH KONoy.

2.4.1.3. OcaxfjeHune pacTBopamy CEPHOKMC/IONo LMHKa U TMAPOOKUCU HATPUS.

K oxnaxgeHHOMY 40 KOMHATHOI TemnepaTypbl pacTBopy npubaaTtatoT K) cM3 pacTBOopa CEPHOKMCIONO
LIMHKa, ecnin macca Hanecku MeHee 5, n 15 cMm3, ecnim mMacca HaBecku 6onee 51, u pacTBop rMapooKmcy
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HaTpusa ¢ KoHUeHTpaumeid 40 r/am3 B 06beme, KOTOpbI/ YCTaHOB/EH B OTAE/IbHOM OMbITe TUTPOBaHVEM CO-
OTBETCTBYHOLLEr0 NPr6aBIeHHOro 06beMa pacTBopa CEPHOKMCNON0 LIMHKA 3TUM XKe pacTBOPOM MMAPOOKUCH
HaTpWs B NpucyTcTBUM (heHondTanemHa. Coaep>xnumMoe Konbbl B36aNTbIBAIOT, OBOAAT AUCTUINIMPOBAHHOW
BOZOM [0 METKM, NepeMeLLVBAOT 1 (UNLTPYIOT Yepe3 CKafuatblil PUabTP B CyXyto Konby.

2414, MonyyeHHbIV no nn. 2.4.1.1, 2.4.1.2 vau n. 2.4.13 puAbTPaT CAYXMUT 418 ONpejeneHns pe-
JYUMPYIOLLMX caxapos, a nocne NpoBefeHns NHBEpCUN —o6LLero cogepxaHns caxapa. ®UnbLTpaT AOMKeH
6bITb MPO3PaYHbLIM.

2.4.2. OnpegeneHvie maccosoin (LLn peayumpytoLmx caxapos

B KoHU4eckyto konby BMecTMMOCTbi0 250 cm3 nocnefoBaTeNilbHO BHOCAT No 25 cM3 pacTBopa CepHO-
KWCNON Mean W LLENOYHOro pacTBopa BMHHOKMCAOTO Kanus-Hatpus. CMecb HarpeBaloT O KWMEHUA ©
ceiiyac ke NpunMBatoT NUNeTKol 50 cM3 MCMbITYEMOro pacTBopa, MoayyYeHHoro no n. 2.4.1. Cogepxumoe
KONbbl CHOBA JOBOAAT 40 KMMEHWUSA U KUNATAT 2 MUH, OTCYMTbIBAA BPEMS C MOMEHTa MOSABMEHNSA NePBbIX
My3bIpbKOB. 10 OKOHYaHUW HarpeBaHWs BbiNasLleMy 0cafKy okcupaa Meam (1) faroT OTCTOATLCA. PacTBop
Hafl 0CaIKOM [O/KeH 6bITb CUHUM OT M36bITKa MOHOB Meau. Ecnv pacTBop Haf 0cafjkoM 06ecLBeYmBaeT-
cA, TO ONpejeneHne NOBTOPAKOT C MEHbLUVM TOYHO M3MEPEHHbIM 06BEMOM MCMbITYEMOr0 PacTBopa, € 40-
6aBneHVeM B peakUMOHHYK Konby BOAbl B TakOM 00beme, KOTOpbI cocTaBua Gbl BMECTE C B3ATbIM
KO/INYECTBOM UCMbITyemMoro pactsopa 50 cm3

3aTeM elle ropsyvyro XUAKOCTb (OUALTPYHOT C NOMOLLBIO BOAOCTPYWHOIO Hacoca B Konby ¢ Tybycom
yepes (UNLTPYIOLLYIO BOPOHKY, U3berasd No BO3MOXHOCTU NepeHeceHns ocafika Ha (unbTp. Bo nsbexa-
Hue okucneHns megu (1) fo megm (11) Npyu CONPUKOCHOBEHWM C BO3AYXOM, OCaflOK Ha uIbTpe 1 B Konbe
[O/MKeH ObITb BCE BPEMS MOKPbIT XMUAKOCTbIO. Ocafiok B KONbe NpoMbIBalOT HECKOMbKO pa3 HebonbLwvmum
nopuusMK ropsiveil BoAbl, AaBas KaXAablil pa3 0cafKy 0CeCTb Ha [IHO U CAMBas FOpsYYHo XMUAKOCTb Yepes
(unbTp. OKOHYMB NMPOMbIBAHWE, OCTOPOXHO BbIHUMAOT PUILTPYIOLLYHO BOPOHKY Y BCTaB/AOT €e B YuC-
Tyt Konby Ans oTcacbiBaHUS.

3aTem pacTBOpsOT 0cagok okcuaa meam (1), ans yero otmepmeatoT unnnHgpom 30—50 cm3 pacTeopa
)Kene30aMMOHMIAHBIX KBACLLOB, BHOCAT UX HEGOMbLUMMK NOPLUAMU B KOHMYECKYIO KONBY C 0CafjKoMm, no-
KPbITbIM HEGO/BLLIMM KONMYECTBOM BOAb!l. [locne pacTBOPeHUs ocafika B KOnbe XXULKOCTb CIMBAIOT MO Na-
NOYKe B (WMNbTPYIOLLYHO BOPOHKY, NPeABapuTeNibHO OTCOeLMHUB BOAOCTPYWHBIV Hacoc.

Mocne pacTBOpPeHUs BCero ocafka KOHUYECKYH KONby 1 BOPOHKY MPOMbIBAIOT OCTaBLUMMCS PacTBo-
POM >Kene30aMMOHMIAHBIX KBACLLOB U HECKO/IbKO pa3 HeGoMbLIMMK NOPLUAMU FOpsyeid BOAbI, aBas Kax-
Oblli pa3 XMAKOCTM CTeYb C (MAbTPa 1 cobmpas Bce NPOMbIBHbIE BOAblI B KOMGE A1 OTCAChIBAHMA.

®UNbTPYIOLLYI0 BOPOHKY BbIHUMAIOT M3 KONObI 1 hyabTpaT cpasy TUTPYIOT pacTBOPOM MapraHL,0Bo-
KMCMOr0 Kanusa o Hemcuesawowei B TedeHne 30 ¢ cnabo-po30BOi OKpacku.

2.4.3. Onpepgenenve Mmaccosoii datu obuero caxapa

Mepes onpefeneHnemM cogepXaHuns o6LLEro caxapa NPoBOAAT MHBEPCUIO caxaposbl. ATa aToro 50 cm3
nofyyYeHHoro no n. 2.4.1 gpunsTpata NMNETKOA BHOCAT B MEPHYHO KONby BMecTMMOCTLHO 100 cm3, npubas-
NAT 5 CM3CONAHON KUCNOTbI 1 B36anTbiBaloT. B K0N6y BCTaBAAOT TEPMOMETP U MOMELLAIOT B HArpeTyto
[0 70 'C BogaHyto 6aHto. [loBOAAT TemnepaTypy pactBopa B TedeHne 2.5—3 muH go 67 'C—70 *C u Bbl-
LEPXKMBAOT pacTBOP Mpu 3TON TemnepaType 5 MUWH.

Mocne nHBepCcUM PacTBOP CPa3y OXNAKAAKOT MO CTPYeil XONOAHOW BOAbl A0 KOMHATHOM Temmepary-
Pbl. YAANA0T TePMOMETP, NPeABapuTebHO OMOMIOCHYB ero BOLOM, NPMBaBnstoT OfHY Kanilo pacTBopa mMe-
TW0BOr0 OPaHXEBOr0 U OCTOPOXXHO HENTPANuU3yHoT, NpUnBas Mo Kanisam cHavana pacTBop rMapooKuncu
HaTpus ¢ MaccoBoi KoHLeHTpauueld 200 r/gm3, a 3aTeM K KOHLY HelTpanu3aLnm —pacTBOp C MaccoBoi
KOHUeHTpaumeli 10 r/gm3 0 NOSABNEHUS YKENTO-0paHXeBOoW OKPACKK.

3aTeM HeiiTpann30BaHHbIN PacTBOP LOBOAAT BOAOW Ao o6bema 100 cm3.

OnpegeneHne NPoBOAAT B COOTBETCTBUK C TpeboBaHusMY M. 2.4.2.

25 O6paboTka pe3ynbTaToB

2.5.1. Konuyectso pactsBopa MapraHL,0BOKWUC/IOrO Kanna B CM3, U3pacxofoBaHHOe Ha TUTPOBaHWe,
YMHOXatoT Ha 10 (KOIM4ecTBO MUNANTPAMMOB MefiM, COOTBETCTBYIOLLEE 1CcM3 pacTBopa MapraHL0BOKMUC-
NOro Kanns 1 Ha NonpaBOYHbIVi KO3hhuMUneHT (AO. onpeaeneHHblin no n. 2.3.4), nocne 4ero no Taénuue
(CM. NpuNoXeHWe) HaxoAAT COOTBETCTBYIOLLEE KOMMYECTBO PefyLMpYrOLMX caxapoB BO B3ATOM 06beme
UCNbITYEMOro pacTBopa.

2.5.2. Maccosyto [0N110 peAyLpyroLWwmX caxapos (V) B NPOLEHTax BblYUCAAIOT NO opmyne
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v= 1 ‘' 10-1,
m V|
rge T, — Macca pefyuupyroLLmMX caxapoB, HaliaeHHas no Tabavue (CM. MPUOXEHNE), M;
V — 06bemM UCNbITYeMOro pacTeopa, NPUroOTOBIEHHOMO N3 HaBECKW, CM3;
T — Macca HaBecKu NpoaykTa, T;
K, — 06bem pacTBopa, MCNO/b30BaHHbI ANA OnpeAeneHns caxapa, cM3.

253. MaccoByto [oM0 caxapoB B BWAE MHBEPTHOrO caxapa (X,) B MpOLEHTax BbIYMCAAKOT MO
(hopmyne

rie W — o6bem pacTBopa nocie UHBEpPCUU, CM3;
Y2 — 06beM UCMbITYEMOr0 PacTBopa, UCMO/b30BaHHbIA 4S8 UHBEPCUM, CM3.

BbluncneHne NpoBOAAT [0 BTOPOrO JECATUYHOrO 3HaKa. 3a pe3ynbTar U3MEPeHUs NMPUHUMAIOT CPea-
HeapugmeTUYecKoe pe3ynbTaToB ABYX NapannefbHbIX ONpefeneHnii U BbIPaXatoT Le/bIM YACIOM C OJHUM
[eCATUYHBIM 3HAKOM.

Jonyckaemoe abCcoMOTHOE PacXOXfeHve Mexgy pesynbTatamu fByX NapaienbHbIX OnpefeneHui
AN AoBepUTENbHON BeposiTHOCTM P = 0.95 He gomkHO npeBbiwath 0,5 %.

Jonyckaemoe abcontoTHOE pacxoXxaeHWe Mexay pesynbTartaMu AByX U3MEepPeHWii, NoMyYeHHbIX B pas-
HbIX nabopaTopuax 415 OAHON 1 TOW e npobbl, Npu P = 0,95 He 4OMKHO NpeBbiwaTth 1 %.

MeTofMKa BbINOMHEHUA U3MepeHUs 0becneynBaeT MosyyYeHUe LOCTOBEPHbIX ONpefeNieHunid Macco-
BO [o/M caxapoB B fnana3oHe H6—80 %. MNMpefen BO3MOXHbLIX 3HAYEHWIA aBCOMOTHOW MOTPEeLLIHOCTN W3-
mepeHunin npu P = 0,95 coctasnseT g = [, = 0,3 %.

2.5.4. MaccoBylo f0/110 caxapo3bl (X2) B MPOLEeHTax BbIYUCAAIOT MO (hopmMyne

X2= (X, - \)«0.95,

rge 0.95 —koa(h(hMLMEHT nepecyeTa MHBEPTHOrO caxapa B caxaposy.

2.5.,5. MaccoByto 400 CaxapoB B 3aBMCMMOCTM OT COOTBETCTBYHLMX YKa3aHUA B LiENEBbIX CTaH-
JapTax Ha NpPoAyKTbl nepepaboTKM NIOA0B ¥ OBOLLE/ ONPeAensoT UK B BUAE CYyMMbl PeayLmpyoLmX ca-
XapoB 1 caxaposbl, WM B BUAE WHBEPTHOrO caxapa.

3. ®OTOKOJIOPMMETPUYECKUI METO[

31 CywHocTb MeTOAa

MeTof 0CHOBaH Ha B3aMMOZENCTBM KapOOHWUbHBIX FPYNM CaxapoB B LLEMIOYHON Cpefe € XKene3ocu-
NepoaUcTbIM Kannem 1 U3MEePeHUy ONTUYECKONM MAIOTHOCTM NOJYYEHHOTO PacTBopa Ha POTO3EKTPOKO-
nopumMeTpe.

3.2. Annapary pa, peakTuBbl 1 maTepuanbl No M. 2.2 CO CNefyroWmMn LONOTHEHNAMM:

(h0TO3NEKTPOKONOPUMETP ABYX/y4eBoit no HT/A, ¢ npegenaMm M3mMepeHMin onTUYECKO MAOTHOCTM
oT 0 fo 1,3; OCHOBHOW MOrPELLUHOCTbIO M3MepeHns He 6onee 2,5 % 1 cBeTOUNLTPOM € IbX = (44045) HM
UK CNeKTPOOTOMETP A1 U3MEPEHUIA B BUAMMOI 061acTh CnekTpa.

Konébl KH-1-250-29/32 TC no FOCT 25336.

XonognnbHuk X LW -1-300, nam 400, unm 500-29/32 no TOCT 25336.

Munetkn 2—1—20 nan 2—2—60. 6 nam 7—1—5, nam 6 nam 7—2—5. 6 nam 7—1—10, uan 6 nn
7—2—10 no HTA,

CrakaH H-1-50 v B-1-50 no MOCT 25336.

Jkcukatop no MOCT 25336.

Katnii xxenesocuHeponHcThiil no FOCT 4206, X.4., pacTBOP C MaccoBoi KoHLeHTpauueid 10r/am3.

Hatpus rugpookncek no MOCT 4328. u.g.a., pacteop ¢ (NaOH)=25 monb/a.m3.

Caxapo3sa no NOCT 3118, x.u., unn caxap-padmHat no FOCT 22*.

33. TNoATOTOBKA K MCNbITAHUIO

3.3.1. TpuroToB/eHne pacTBOpa XKEeNe30CMHEPOANCTOr0 Kanus

10.00 I )Xe/1e30CMHEPOANCTOr0 Kanns pacTBOPSAIOT B BOAE B MEPHOW Kon6e BMeCTUMOCTbI0 1000 cM3 u
LOBOASAT A0 METKM.

* Ha Tepputopun Poccuiickoii ®epepauun gelicteyet FOCT P 53396—2009.
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3.3.2. TlpuroTosneHve pacTBopa rMApPOOKICH HATPUA

[OTOBAT pacTBOP rMAPOOKNCU HATPWS C MAcCOBOM KOHLUeHTpauueid 450 r/gm3 n 0CTaBAsSHOT CTOATH
Ha 10 fHein ansa ocefaHnsa 06pasoBasLLeiicd MyTU. V13 0TCTOABLUErocs pacTsopa nocne fekaHTauum npuro-
ToBnsaT pactBop ¢ (NaOH)=2,5 monb/am3 COOTBETCTBYIOLMUM pa3baBieHvieM.

3.3.3. TlpuroTosneHve cTaHLapTHOTO pacTBOpa MHBEPTHOrO caxapa

HaBsecky npeaBapuTenbHO BbICYLIEHHON B 9KCMKATOpe B TeUeHMe Tpex CYTOK Caxaposbl MW caxa-
pa-pathuHaga maccoii 0,380 r pacTBOPAIOT B ANCTUNINPOBAHHOM BOAE U KONMYECTBEHHO NEPEHOCAT BOAOA
B MEPHY0 K0nby BMecTMMOocTbio 200 CM3 € TakUM pacyeToMm, 4Tobbl 06l 06bem bbii He 6onee 100 cm3.
Mpn6asnaoT 10 cM3 KOHLEHTPUPOBAHHOW CONMAHOW KUCNOTbl WM MPOBOAAT WMHBEPCUIO Caxaposbl Mo
n. 2.4.3.

HeiTpann3oBaHHbI pacTBOP AOBOAAT BOAOW 4O METKW W TLIATENbHO MepemeLLlnBatoT.

MonyYeHHbIA pacTBOP COAEPXUT 2 MI MHBEPTHOIO caxapa B 1cm3.

3.3.4. KonopumeTpupoBaH/e CTaHAapTHOIoO pacTBOpa W NOCTPOEHWE rpady MPOBOYHOIO rpadnka

B WwecTb KOHMYECKNX K06 BMECTUMOCTbIO Kaxkgas no 250 cM3BHOCAT NuneTkoi no 20 cM3 pacTeopa
XKeNle30CUHepPoANCToro Kanus, no 5cm3 pacteopa rugpookucy Hatpus ¢ (NAOH)=2,5 mons/am3u no 7.0;
7.5; 8.0; 8,5; 9,0; 9,5 cm3cTaHgapTHOro pacTeopa MHBEPTHOIO caxapa, YTo cooTBeTcTeyeT 14. 15, 16. 17. 18
1 19 Mr nHBepTHOro caxapa. V3 6ropeTku cooTBeTCTBEHHO npuaueatoT 3,0; 2.5; 2.0; 15, 1.0 n 0.5 cm3
BOAbl, TEM CaMbIM J0OBOAA 00BEM XMAKOCTM B Kaxaol konbe fo 35 cm3.

Kon6bl nocnefoBaTenbHO NPUCOEAUHAIOT K 06paTHOMY XONOAWIBbHUKY, COAEPXMMOe HarpesatoT [0
KUMEHWA, KUNATAT | MUH, OXNaXAAt0T MOA CTpyeld BOAbI O KOMHATHOM TemrnepaTypbl 1 U3MepstoT ONTu-
YECKYH0 MNOTHOCTb Ha (hOTO3/1IEKTPOKO/IOPUMETPE CO CBETOPU/IBTPOM, UMEIOLMM MaKCUMyM CBETOMpO-
nyckaHus npu >bax = 440 HM. KOHTPONbHLIM PacTBOPOM CAYXWT AUCTUINNPOBAHHAA BOAA.

Vi3mMepeHune NpoBOAAT B KIOBETE C PACcCTOAHWEM Mexay pabounmun rpaHamMu 10 mm. Pasmep KioBeTbl
nofobpaH Tak, YTOBbl ONTUYeCKas NIOTHOCTb CTAHAAPTHbLIX PACTBOPOB, cofdepxalynx 14—19 mMr nHBepT-
Horo caxapa, 6bina B npegenax 0,2—0.7.

OnNTMYeCKyto NIOTHOCTb KaX/A0ro pacTsopa OMpefeniaioT He MeHee Tpex pas WU 13 MoSyYeHHbIX 3Ha-
YeHWIi HaxoasaT cpegHeapugmeTnyecKoe.

PesynbTaTbl ONpeAeneHnii HAHOCAT Ha rpadiMk, 0TKNafblBas Ha OCM OPLMHAT 3HAYEHWS OMTUYECKON
MNOTHOCTM U Ha OCK abCLMCC —COOTBETCTBYIOLLME 3TUM 3HAYEHWNAM MacCbl MHBEPTHOrO caxapa B Mui-
nvrpaMmax.

34. TlpoBefeHne ncnblTaHUA

3.4.1. TlpuroToBsneHne UCNbLITYEMOro pacTsopa

Hasecky npogykTta 6epyT 13 Takoro pacueTa, 4T06bl KOHLIEHTPaLua caxapoB B UCMbITYeMOM pacTBo-
pe cocTasnana okono 4 r/gm3.

HeobxoaymMyto MacCy HaBeCcKu onpegenstoT no n. 2.4.1.

MonyyeHne nCMbITyemMOro pacTeopa M3 HaBECKM W OCaXEHWe MeLLatoWwmMX OMpefefieHnio BeLLecTs
npoBogAaT no n. 2.4.1.

3.4.2. Onpepenexvie pefyuypytoLLmx caxal/tos

VcnbiTyeMblli pacTBOp pa3daBnatoT B 2 pasa. [Aaa 31oro 50 cM3 MCMbITYyeMOro pacTBopa BHOCAT Mu-
MeTKOW B MepHYH Konby BMecTUMOCTbio 100 cM3 M LOBOAAT BOLOW [0 MeTKW. onyyeHHbI pacTBOp CO-
LepXuT okono 2 r/am3.

B KOHU4eckyt Konby BMeCTUMOCTbIO 250 cM3 BHOCAT nuneTkol 20 cmM3 pacTBOpa Xene3ocuHepo-
auctoro kanus, 5 cm3pacteopa rugpookucy Hatpus ¢(NaOH)*2,5 mons/gm3, 8 cm3 pas3baBneHHOro pac-
TBOpa M 2 cM3 Bogbl. Konby npucoegnHAOT K 06paTHOMY XONMOAW/IbHUKY, COLEPXMMOe HarpesaroT [0
KUMEHUA, KNNATAT 1MUH 1 3aTeM OXNXAA0T Nog CTpyell XONO4HON BOAbl 40 KOMHATHOW TemnepaTtypbl.

KonopumeTpupyemblii pacTBOp JO/KEH ObITb MPO3payHbIM. ECM nonyyeHHbI pacTBop 6ygeT MyT-
HbIM, TO €ro cnegyeT NpouAbTPOBaThb. VI3MepeHWs ONTUYECKON MIOTHOCTY NPOBOAAT, KakK yKa3aHo B
n. 3.3.4.

3HayeHns ONTUYECKON NMOTHOCTM AO/MKHbI YNOXUTLCA B MHTepBase 0,2—0,7. B cnyyae nonyyeHus
JpYyTviX 3HaYeHWIA onpefeneHne NMOBTOPAIOT, COOTBETCTBEHHO U3MEHMB 06beM 406aBNSEMOr0 UCMbITYeMO-
ro pacTsopa v BOAbl, HO Tak, YT0OObl CyMMapHbIii 06bem 6bis1 paBeH 10 cm3.

OnNTWMYeCKyt0 MNOTHOCTb U3MepAIOT B K&XAOM PacTBoOpe He MeHee TpexX pa3 W OnpefensloT cpef-
HeapumMeTUYECKOe 3HaYeHMe.



FOCT 8756.13-87 C. 7

3.4.3. OnpefeneHve caxapos B BUAe WHBEPTHOrO caxapa

Mepen onpegeneHneM MpoBOAAT MHBEPCUIO caxaposbl. [ns atoro 50 cm3 nonyyeHHoro no n. 34.1
UCMbITYEMOro pacTBopa BHOCAT MUMETKOW B MepHYH Konby BMecTUMOCTbHO 100 cM3 v gasee MOCTyMaoT,
KakK yKasaHo B n. 2.4.3.

OnpefeneHne caxapos Moc/e MHBEPCUN NPOBOAAT TaK. KakK ykasaHo B n. 3.4.2.

ONTUYeCKY MIOTHOCTb M3MEPSIOT B KaXAOM pacTBOpe He MeHee Tpex pa3 W OnpefensitT cpefn-
HeapugmMeTYeCKoe 3Ha4eHue.

35. O6paboTka pe3ynbtaToB

3.5.1. C nomouibto rpasyMpoBOYHOro rpatmka no noay4yeHHOMy 3HaYeHMIO OMTUYECKON NIOTHOCTH
Haxo4AT Maccy peayLupyrLMX caxapoB B MUAANFpaMMaX.

3.5.2. MaccoByto foM0 peayumpyowmx caxapos (1) B NpoLeHTax BbIYMCASIOT No Gopmyne

y= 11 LL «10>

T YX Y3

rge /v, — macca pefyLupyroLmMX caxapoB, HajeHHas no rpaguky, Mmr;
K— 06bem mcnbITyemMoro pacteopa, NPUroToBAEHHOMO U3 HaBECKMU, CM3;
V2 — 06beM, 0 KOTOPOro JOBefieH pa3baB/eHHbI pacTBOp, CM3;
/a — macca HaBecku NpoaykTa, T;
K, — o6bem pacTBOpa, UCNO/b30BaHHbIV 415 pa3baBfieHms, cMm3;
Kj — 06bem pa3baaTeHHOro pacTBOpa, MCMO/b30BaHHbIA 419 OonpeaeneHns, cm3.

3.5.3. MaccoByto [ONt0 CaxapoB B BWAE WMHBEPTHOro caxapa (X,) B MPOLEHTax BbIYUCAAT MO
thopmyne
T2 Y Y5 10"1,
-Y 4 Yo

rae /92— macca MHBEPTHOrO caxapa, HalJeHHast no rpaduky, Mmr;
Vb — o6bem pacTBopa MOCTe MHBEPCUM, CM3;
V4 — 06beM UCMbITYEMOro pacTBopa, MCMNOAb30BaHHbIA AN UHBEPCUM, CM3;
K6 — 06bem pacTBOpa, UCMO/b30BaHHBINA 41 onpejeneHuns, cm3.

BbluvcneHuns npoBoAAT 40 BTOPOro AeCATUYHOr0 3Haka. 3a pe3ynibTaT U3mMepeHus NpuHUMatoT cpes-
Heapu(mMeTUYeCKoe pe3ynbTaToB ABYX MapafnefibHbIX OnpefeneHnii 1 BbIPaXKatoT LieNbIM YACIOM C O4HUM
[EeCATUYHBIM 3HAKOM.

[Jonyckaemoe abCcONOTHOE PacXOXAEHWEe MeXAy pesynbTaTaMu ABYX MapanfefibHblX OnpegeneHuid
ATS AOBepuTeNbHOl BeposiTHOCTU P = 0,95 He go/mkHO npeBbiwath 0,5 % npu cogep>kaHny caxapa MeHee
35 % 1n0.8 %- 6onee 35 %.

Jonyckaemoe abCcontoTHOE PacXOXAeHMEe MeXay pe3ynbTaTaMu ABYX U3MEPEeHWiA, NoMyUYEHHbIX B pas-
HbIX nabopaTopuax ATS OAHOM M Toi e npobbl, Npn P= 0,95 He JO/MKHO NpeBbiwaTth 1 %.

MeTofMKa BbINOMHEHUA U3MepeHMs 06ecneynBaeT MosyYeHUe LOCTOBEPHbIX ONpefeNeHunid Macco-
BOW fonM caxapoB B Anana3oHe H6—80 %. MNpefen BO3MOXHbLIX 3HAYEHWIA aBCOMOTHOW MOrPEeLLIHOCTM W3-
mepeHuid npu P - 0,95 coctasnset [ = [H = 0,3 %.

3.5.4. MaccoBylo [ONt0 caxapo3bl B MPOLLEHTaX BbIYUCAAKOT Mo M. 2.5.4.
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MPUNOXEHWE
Obs3aTensHoe
Menb, mr PeayuunpytoTHe Meab, Mr Pegyuupyrouwune Megb, wr Penyuunpyxnume Meab, wr Pegyuupyouue
caxapa, mMr caxapa, mMr caxapa, Mr caxapa, mMr
K) 6.2 69 36.0 128 67.1 187 99.0
11 6.7 70 36.5 129 67.6 188 99.5
12 7.2 71 37.1 130 68.1 189 100.1
13 7.7 72 37,5 131 68,7 190 100.6
14 8,2 73 38.0 132 69.2 191 101,2
15 8,7 74 38.6 133 69.7 192 101,7
16 9.2 75 39.1 134 70,3 193 102,3
17 9,7 76 39.6 135 70,8 194 102.9
18 10,2 77 40.1 136 71,3 195 103.4
19 10,7 78 40.6 137 71.9 196 104.0
20 11,2 79 41.1 138 72,4 197 104.6
21 11.7 80 41.7 139 72.9 198 105.1
22 12,2 81 42.2 140 73.5 199 105,7
23 12,7 82 42.7 141 74.0 200 106.3
24 13,2 83 43.2 142 74.5 201 106.8
25 13.7 84 43.8 143 75,1 202 107.4
26 14.2 85 44.4 144 75,6 203 107.9
27 14,7 86 45.0 145 76.1 204 108.5
28 15.2 87 45.5 146 76.7 205 109.1
29 15,7 88 45.9 147 77.2 206 109.6
30 16.2 89 46.4 148 77,8 207 110.2
31 16,7 90 46.9 149 78,3 208 110.8
32 17.2 91 47.4 150 78,9 209 111,3
33 17,7 92 47.9 151 79.4 210 1.9
34 18.2 93 48.4 152 80.0 211 112,5
35 18,7 94 48.9 153 80.5 212 113,0
36 19,2 95 49.5 154 81.0 213 113,6
37 19.7 96 50.0 155 81.6 214 114.6
38 20.2 97 50,5 156 82.1 215 114.7
39 20,7 98 51.1 157 82,7 216 115,3
40 21,3 99 51,6 158 83.2 217 115,8
41 21.8 100 52.1 159 83,8 218 116.4
42 22.3 101 52.7 160 84,3 219 117,0
43 22,8 102 53.2 161 84.8 220 117.5
44 23.3 03 53.7 162 85.4 221 118.1
45 23.8 104 54,3 163 85.9 222 118,7
46 24.4 105 54.8 164 86.5 223 119.2
47 24.9 106 55.3 165 87.0 224 119.8
48 25.4 107 55.9 166 87.6 225 120.4
49 25.9 10S 56.4 167 88.1 226 120.9
50 26.4 109 56.9 168 88.6 227 121.5
51 26.9 NO 57.5 169 89,2 228 122.1
52 27.4 I 58.0 170 89,7 229 122.6
53 27,9 112 58.5 171 90.3 230 123,2
54 28.4 n3 59.1 172 90.8 231 123,6
55 28.9 114 59.6 173 91.4 232 124.3
56 29.5 115 60,1 174 91.9 233 124.9
57 30.0 116 60,7 175 92.4 234 125.5
58 30,5 117 61.2 176 93.0 235 126.0
59 31.1 118 61.7 177 93,5 236 126.6
60 31.5 119 62.3 178 94.1 237 127.2
61 32,0 120 62,8 179 94.6 238 127.8
62 32,5 121 63.3 180 95.2 239 128,3
63 33.1 122 63.9 181 95.7 240 128.9
64 33.6 123 64.4 182 96.2 241 129.5
65 34.1 124 64.9 183 96.8 242 130.0
66 34.6 125 65.5 184 97,3 243 130.6
67 35.1 126 66.0 185 97,8 244 131,2

68 35.6 127 66.5 186 98,4 245 131.8
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MpogonkeHue
Menb, «r Peayunpylowne Mensb, tit Peayumpyiowue Megb, mi Peayumpylowue Menb, mr Peayunpytouiue
caxapa, mi caxapa, mi caxapa, mi caxapa, mMr
246 132.3 285 154.9 324 178,0 363 201.7
247 132.9 286 155.5 325 178,6 364 202,3
248 133.5 287 156.1 326 179,2 365 203.0
249 134.1 288 156.7 327 179.8 366 203.6
250 134.6 289 157,2 328 180.4 367 204.2
251 135,2 290 157.6 329 181.0 368 204.8
252 135.8 291 158.4 330 181.6 369 205.5
253 136.3 292 159.0 331 182.2 370 206.1
254 136.9 293 159.6 332 182.8 371 206.7
255 137.5 294 160.2 333 183.5 372 207.3
256 138.1 295 160.8 334 184.1 373 208.0
257 138.6 296 161.4 335 184.7 374 208.6
258 139.2 297 162.0 336 185.4 375 209.2
259 139.8 298 162.6 337 186.0 376 209.9
260 140.4 299 163.2 338 186.6 377 210.5
261 140.9 300 163.8 339 187.2 378 211,1
262 141.5 301 164.4 340 187,8 379 211,7
263 142,1 302 165.0 341 188.4 380 212.4
264 142,7 303 165.6 342 189.0 381 213,0
265 143.2 304 166.2 343 189.6 382 213.6
266 143.8 305 166.8 344 190.2 383 214.3
267 144.4 306 167.3 345 190.8 384 214.9
268 144.9 307 167.9 346 191.4 385 215.5
269 145,5 308 168.5 347 192.0 386 216.1
270 146.1 309 169.1 348 192.6 387 216.8
271 146.7 310 169.7 349 193.2 388 217.4
272 147,2 311 170.3 350 193.8 389 218.0
273 147.8 312 170.9 351 194.4 390 218.7
274 148.4 313 171,5 352 195.0 391 219.3
275 149.0 314 172.1 353 195.6 392 219.9
276 149,5 315 172,7 354 196.2 393 220,5
277 150.1 316 173.3 355 196.8 394 221.2
278 150,7 317 173.9 356 197.4 395 221.8
279 151,3 318 174.5 357 198.0 396 222.4
280 151.9 319 175.1 358 198.6 397 223.1
281 152,5 320 175.6 359 199.2 398 223.7
282 153.1 321 176.2 360 199.8 399 224.3
283 153.7 322 176.8 361 200.4 400 224.9

284 154,3 323 177.4 362 201,1 401 225.7
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