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MNpeavcnosue

Llenu v npuHumnel ctaHgapTusaunm B Poccuiickoin Peaepavimmn yctaHoBneHbl PefeparnbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynuposaHumny», a npasuna npuMeHeHust HauMoHasbHbIX
ctaHaapTtoB Poccuiickon Pegepaunmm — FMOCT P 1.0—2004 «CtaHaapTusauus B Poccuiickon deaepaumn.
OCHOBHbIE MONOXEHUA»

CBepeHUsi 0 cTaHpapTe

1 PASBPABOTAH ®egepanbHbiM rocyaapCTBEHHBIM YHUTAPHBIM npeanpustuem «Bcepoccuinckuin
Hay4HO-MCCrneoBaTeNbCKUA LEHTP cTaHaapTusaunm, nHdopmaummn u ceptudunkaumm colpbs, MaTepnanos
BewecTs» (PIYMN «BHULCMB»)

2 BHECEH TexHu4eckum koMuTeToM no cTaHgaptusaunm TK 339 «Be3zonacHocCTb Chipbs, MaTepuanos
1 BeLLecTB»

3 YTBEPXXOEH M BBEAEH B JEWCTBWE Mpukasom ®eaepanbHOro areHTCTBa no TeXHU4eckomy
perynupoBaHnto u MeTponornm ot 23 Hosbps 2011 1. Ne 576-cT

4 HacTosawwii ctaHgapT cootBeTcTBYeT PekomeHgaumam OOH ST/SG/AC.10/30/Rev.3 «CornacoBaH-
Has Ha rnobanbHOM YPOBHE cucTema Kraccudukalmm onacHOCTM U MapKMPOBKA XMMUYECKON NpoayKuun
(CIC)» («Globally Harmonized System of Classification and Labelling of Chemicals (GHS)»), TpeTbe nepe-
CMOTpPEHHOE n3aaHue, B 4acTu knaccndukaLmm Xxummieckon npoaykumm (pasgen 4) (rmasel 1.3, 2.1, npunoxe-
Hue 2), a Takke PYKOBOACTBY MO UCNLITAHUAM U KpuTepusam PekomeHaaumii OOH no nepesoske onacHbIX
rpysoB ST/SG/AC.10/11/Rev.5, naToe nepecMoTpeHHoe n3gaHuve (pasaen 4) (rmasbl 20—28, npunoxeHue 6)

5 BBEAEH BMNEPBbIE

UHpopmayusi 06 USMEHeHUsIX K HacmosieMy cmaHOapmy rybnukyemcsi 8 exeao00Ho uzfasaemMom
UHGbopMayUOHHOM yKka3amerie «HauuoHansHele cmaHOapmbl», @ meKcm U3MeHeHUU U r1ofipasoK — 8 exxeMe-
CAYHO U30asaeMbix UHGOPMaUUOHHLIX yKazamersix « HauuoHaneHbie cmaHdapmei». B ciydae nepecmompa
(3aMeHbl) unu ommMeHsl Hacmosiujeeo cmaHdapma coomeememayroujee yeedomieHue 6ydem onybnukosaHo
8 eXXeMecsIYHo u3dasaeMoM UHHOPMayUOHHOM ykasamersle «HayuoHarnbHbie cmaHOapmbly. Coomeemcemesy-
rowas uHghopMauusi, yeeGoMIeHuUe U MeKCMel pasMewjaromes makxe 8 UHGhopMayucHHoOU cucmeme obuiezo
rnonb308aHusi — Ha oghuyuansHoMm catime ®edepanbHo20 aceHmMemeaa 1o MmexHU4eCcKOMy peaynuposaHuo u
Mempoirioauu e cemu lHmepHem

© CrangaptuHgopm, 2012

Hacrosawun CTaHOapT He MOXeT 6bITb MONHOCTLIO UNN YaCTUYHO BOCnpousseaeH, TUpaXXnuposaH N pac-
NpPOCTpaHeH B KayecTBe ourLnansHoro usgaHuns 6es paspelueHuss PeepanbHOro areHTCTBa No TeXHUYeCKo-
My perynmposaHunio U MeTponormmn
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

KNACCUPUKALIMA XUMUYECKOW MPOAYKLUUW,
OMACHOCTb KOTOPOW OBYCJIOBJNEHA ®U3UKO-XUMUYECKUMU CBOWUCTBAMMU

MeToabl UCNbITaHUA XUMUYECKON NPOAYKLUUU, B COCTAB KOTOPOM BXOOAT OpraHMYeckue BellecTBa
(camopasnararollasicss XMuMu4eckasa NpoayKLuus U opraHuyeckue nepokcuabl)

Classification of chemicals which hazard is caused by physical and chemical properties.
Test methods of chemicals, which consists of organic matters (self-reactive chemicals and organic peroxides)

DataBBegeHnsa — 2012—01—01

1 O6nacTb NnpUMeHeHusA

Hactoawmn CTanHdapT onpeaendeTt npoueaypbl U MeTOAbl UCNbITAHUA XMMUYECKON npoaykuun, onac-
HOCTb KOTOpOI7I oGycnoaneHa Hanundnem opraHM4eCkmnx sellecTs (camopasnararom,eﬁcq XUMUYECKON npoayk-
UM U OopraHnYeCcKnx nepo»«:vu:\os).

2 HopmaTuUBHbIEe CCbINKK

B HacTosilem cTaHaapTe UCNOoNb30BaHbl HOPMAaTUBHBIE CChISNIKM Ha crieqyrolume cTanaapThl:

FOCT P 53854—2010 KnaccudukaLmsi onacHOCTM CMeCeBON XUMUYeCKOM NpoayKLMK Mo BO3AEeNCTBNIO
Ha opraHvuam

FOCT P 53856—2010 Knaccudukaumsa onacHocTy xumudeckoi npogykummn. Obwme TpebosaHus

FOCT 12.1.004—91 Cuctema crtaHgapToB H6esonacHocTu Tpyda. MoxapHast 6e3onacHocTb. O6wne
TpeboBaHus

FOCT 12.1.044—89 (MUCO 4589—84) Cuctema ctaHgaptoB 6esonacHocTu Tpyaa. MNoxapoB3pbiBo-
OonacHOCTb BELLECTB M MaTepuanoB. HoMeHknatypa nokasarernen u Metoabl UX onpeaeneHns

FOCT 9980.4—2002 Martepwuanbl nakokpacodHble. MapknpoBka

FOCT 17527—2003 YnakoBka. TepMuUHbI U onpeaeneHns

FOCT 19433—88 [py3bl onacHble. Knaccndpukaums u Mapknposka

FOCT 20231—83 KoHTelHepbl rpy3oBble. TepMUHbI U onpeaeneHns

FOCT 21391—84 Cpepactsa nakeTupoBaHUA. TepMUHbI U onpeaeneHns

FOCT 31340—2007 lMpeaynpeanTternbHas MapkUpoBKa XuMuyeckorn npoaykuun. Obwue TpeboBaHus

[MpumeyaHune— [Npn Nonb3oBaHMM HACTOSILLUM CTaHAAPTOM LenecoobpasHo NpoBepuTb 4ENCTBUE CCbINOY-
HbIX CTaHOAPTOB B WMH(OPMAaUMOHHOW cucTeMe OOLWEero nonb3oBaHus — Ha oduumansHom cante degepanbHOro
areHTCTBa No TEXHNYECKOMY PeryiMpoBaHmnio U METPONOMMK B CETU VIHTEPHET NNW NO XXerogHo n3gasaemomMy MHopma-
LUMOHHOMY yKasaTento «HaymoHaneHble cTaHaapThl», KOTOPbIA ONyBNMKOBaH Mo COCTOSHMIO Ha 1 SHBaps TEKYLLLEro roga, n
Mo COOTBETCTBYIOWMUM EXEMECSYHO n3gaBaemMbiM MHPOPMAaLMOHHBIM yKka3aTensiM, onyorMKoBaHHbIM B TEKYLLEM rofy.
Ecnu cCcbinoYHbIN CcTaHAapT 3aMeHeH (M3MeHeH), TO NP NOSIb30BaHUM HACTOSILLMM CTaHA4apTOM cneayeT PyKOBOACTBO-
BaTbCs 3aMEHSIOWUM (M3MEHEHHBIM) CTaHAapTOM. ECnu cCbinoyHbIi cTaHAapT OTMeHeH 6e3 3amMeHbl, TO NOMOXEHUe, B
KOTOPOM JaHa CChiNKa Ha HEro, MPUMEHSIETCS B YacTu, HE 3aTParvBatoLLelt 3Ty CCbIKY.

3 TepmMuHbI 1 onpeaeneHus

B HacToswem ctangapte npumeHeHbl TepMuHbl o FTOCT 12.1.004, TOCT 12.1.044, TOCT 9980.4,
FOCT 17527,TOCT 19433,OCT 20231,TOCT 21391,OCT 31340, TOCT P 53854, TOCT P 53856, a Takke
cnegylowme TepPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHnsiMn:

U3paHve opmumanbHoe
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3.1 opraHuyeckue nepokcupabl: XnMudeckaa NpPoaykumua, B COCTaB KOTOPOW BXOAAT OpraHnyeckue
BeLlecTBa, codepxalume AByXBaneHTHyo cTpykTypy —O-O—n cuuTaowmnecs NpoussoaHLIMN NPOAYKTa NEPOK-
cvaa Boaopoaa, B KOTOPOM oAuH unun oba aToMma Boaopoaa 3ameLleHbl opraHn4eckumm pagukanamu.

3.2 camopaznaralLwasica XuMuyeckana npoaykuua: TepMuUieckn HeyCTONUMBanA Xuakasa unu Teep-
Jasl XMuYyeckas npoaykums, crnocobHas nogsepratbcs 6ypHOMY 3K30TepMUYecKoMy pasfiokeHuto gaxe 6e3
y4yacTus kucriopoaa (Bosayxa).

K camopasznaratoLlencs XuMu4eckon NpoyKLM1M He OTHOCSATCS B3pbIBYATaNA U OKUCTISIOLWAa XMMUYecKan
NpoayKLus, a Takke opraHM4ecKkie nepokcuasbl.

3.3 TeMnepaTypa camoyckopsioueroca pasnoxenusa (TCYP): Camas Huskaa Temnepatypa, npu
KOTOPOW XMMMUYeckas NpoayKuuMsl, HAXOAsLWAsACA B ynakoBKe, MOXeT MoABEPrHyTbCs CaMoycKopAoLeMycst
pasnoxXeHwuo.

4 MeToAabl UCNbITAHUN

4.1 Mpoueaypa knaccudbukayuum OMacHOCTM U MeToAbl UCNbITAHMWA camopasnarawoleincs
XUMUYECKON NPOAYKLUM U OPraHUYeCKUX NepoKCUaoB

O6wWwmMe nonoxeHna

CamopasnararoLasics xuMmuyeckast NpoAyKLUMs U opraHMyeckMe nepokcuabl nogpasfaensiioT Ha cemb
KraccoB B 3aBMCUMOCTM OT TUMa OMacHOCTU, KOTOPYIO OHU NPeACTaBnsioT.

Mpu knaccudrkauMm camopasnarawLeincsl XMMUYeckor NpoayKLuUmM U opraHu4ecKux NepokcuMaoB cne-
AyeT pyKoBOACTBOBATLCA CIeAyoLWMMN NPUHLMMAMA:

1) nobas xumuueckas NpoayKuus, koTopas Npy nabopaTopHbIX UCTILITAHUAX HEe AETOHUPYET B KaBUTa-
LMOHHOM COCTOSIHWK, He AednarpyupyeT, He NPOSABNSAET HAKAKOW peakLumn Npyu HarpeBaHWn B OrpaHU4EeHHOM
o6bemMe 1 He xapaKkTepuayeTcs B3pbIBHbIM achheKTOM, He A4OIDKHA KaccuuumpoBaTbCa Kak camopasnarato-
Lasicst XMmudeckasi MpoAyKuMs Npu yCrioBUX, YTO AaHHBIA COCTaB TepMUYECKU YCTOWYMB (TeMnepaTypa camo-
yckopsoLerocs pasnoxeHua coctaensiet 60 °C—75 °C ana ynakosku Maccoi 50 kr) u nio6oi pazbasutens
onpegenseTcs Kak camopasnaraoLasca XuMudeckasn npoaykuma knacca 7 (tun G). Ecnun coctas He aBnaeTcA
TepPMUYECKU CTabUNbHBIM UK ANS AeceHCUBUNM3aLmm UCNonb3yeTca COBMECTUMBIN pasbaBuTesb, UMeroLLni
TeMnepaTypy kuneHus MeHee 150 °C, To cocTaB AoMKeH onpeaensiTbCs Kak caMopasnaraioLasic xuMmieckast
npoaykuus knacca 6 (tun F);

2) nwoboli cocTaB OpraHUYECKUX NEPOKCUAOB, KOTOPbIA Npy NabopaTopHbIX UCNILITAHUSIX HE AETOHUPYET
B KaBMTaLMOHHOM COCTOSIHUM, He AednarpupyeT BoobLe, He pearMpyeT unu cnabo pearnpyeT Npu Harpeea-
HWUW B OrpaHuYeHHOM o6 beme, a Takke He XxapakTepuayeTcsl CUIbHBIM B3pbIBHBIM 3¢hdekTom, He knaccuduum-
pyeTcs Kak opraHM4eckuin nepoKcua npy yCrnoBuUM, YTO 3TOT COCTaB TEPMUYECKM YCTONYMB (Temnepartypa
camoyckopsitollerocs pasnoxeHust 60 °C unu Bolilwe Anst ynakoBku maccoi 50 kr) u anst aeceHcnbunuzaumm
XKMOKNX COCTaBOB MUCMONb3yeTcs pa3baBuTenb, ABMASIOLMIACS OpraHU4ecKUM nepokeuaom knacca 7 (tun G).
Ecnu coctaB He aABMAsieTCA TepMuyeckn ctabunbHeiM unu Ana geceHcubunusaunmn ucnonbsyetca paszéasu-
Ternb, He ABMALWNIACA OpraHUYecKUM nepokcuaomM knacca 7 (tun G), AaHHbIN COCTaB AOMKEH onpeaensaTbea
Kak opraHnyeckuin nepokeug knacca 6 (tun F).

Ccpepa oxBata

Ha npegmMeT oTHeceHUsi K camopasnaraloLencsl XMMUIeckon Npoaykunn B Nepeyto odepeab crneayer
paccmaTpuBaTh HOBYIO XUMUYECKYIO MPOAYKLMIO, CMOCOBHY!IO K 9K30TEPMUYECKOMY Pa3NOXEHUI0, 3a UCKNoYe-
HMeM cny4vaes, Korga:

a) oHa ABNAeTCS B3PbIBYATON B COOTBETCTBUN C KPUTEPUAMN, NPUBEAEHHBIMW ANSA B3PLIBYATON XUMUK-
Yeckon npoayKuuu;

6) oHa ABnAeTCA OKACAOLWENA B COOTBETCTBUN C KPUTEPUSAMU, NPUBEAEHHBIMU ANA OKUCAAOLLEN XUMU-
YecKor NpoayKLmMY;

B) TensnoTa pasfoXeHus AaHHON XMMU4ecKon npoaykunm coctasnaeT meHee 300 x/r;

r) TemnepaTypa cCamoycKOPSIIOLLErocsa pasnoXeHusa AaHHOW XUMUYECKon NPoAayKUMU cocTasnseT 6onee
75 °C ansi ynakoBku Maccom 50 kr.

Mpouenypa oTHeCEHMS XMMUYECKOM NPOAYKLIUU K caMopasnaralroLecsa XMMU4eckon npoayKkuum
M opraHnyeckum nepokcugam

MeToabl ucnblTaHWA, UCNONb3yeMble ANA OTHECEHUA caMopasnararoLencst XMMUYeckon NpoayKLMn 1
OopraHnyYecknx NepoKCUaoB KOAHOMY U3 CEMU KNAaccoB ONacHOCTN, 06 beAnHeHbI B BOCEMb CEPUN (CEPUN UCTIbI-
TaHun 1—8).

2
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UcnbiTaHue cepumn 1

Ha Bonpoc «[lMpoucxoguT nu pacnpocTpaHeHne getoHauuu?» (CM. pucyHok 1, knetka 1) oTBevaroT
nocpeacTBoOM NpoBeaeHUs UcnelTaHus cepun 1 (cm. 4.1.1).

UcnbiTaHue cepum 2

UcnbiTanue cepun 2 (cm. 4.1.2) UCNIONb3YIOT AN1S1 OTBETA Ha Bonpoc «MoxeT nu geToHupoBaTh B ynako-
BaHHOM B1Ae?» (CM. pUCyHOK 1, kneTka 2). PesynbTaTtbl aHHOrO UCTbITAHUA UCMONb3YIOT OIS OTHECEHUS CaMo-
pasnaratoLencs XMMn4eckom npoaykumnm U opraHudecKkmnx nepokenaos K knaccy 1 (tuny A).

KNACCUPULIMPYEMASA CAMOPASIATAIOLAACA XUMUYECKAS NPOOYKUMA
nnn OPrAHU4YECKUM NEPOKCUA

a
'—'U‘ 1 MpouncxoauT nu pacnpocTpaHeHue aeToHaumn? Her
Ha| 2 Moxer nu getoHuposate | Her { YactuyHo
B yNakoBaHHOM Buae?

Ja, 6bictpo | 3 Mpovcxoaut nu
pacnpocTpaHeHue
Aednarpauumn?

a, MEAnenno
A ip A [a, 6bictpo 4 TpovexoanT nu
pacnpocTpaHeHue gecdnarpauun?

Ha, megneHHo
A Het A Ha, 6ictpo 5 MNpouncxogut nnu Hert
pacnpocTpaHeHue
?
6 Mpoucxoaut nu| Het Recnarpaun’?
da 6hicTpan
aedpnarpauus [1a, MeaneHHo
l’ ’
B ynakoske: 7 KakoBa peakuus
BypHas Ha HarpesaHue
B OrpaHU4YeHHOM oGbeme? 8 Kakosa
peakumsi
A BypHas|  a Harpesatue
Cpearsisi B OrpaHU4EHHOM
CraBasi obbeme? 9 KakoBa
Hukakoi BypHag peaxuus
Fq\Y /N Ha HarpeBaHue
CpenHsia B orpaHudeHHoMm | Cniabas
Cnabas obbeme? Hukakon
10 Moxet nu B3opBaTkCs Het Hukakoi
B yNakoBaHHOM BUae? nkakon Cpeansis ‘
fla )
Hukakon | 11 KakoBa B3pbiBHast | CuiibHas
MOLLHOCTL?
Cna6as
12 KakoBa peakuus Cnabas
Ha HarpeBaHue
B OFPaHU4EHHOM 06beme?
Hukakomn
KNACC 1 KNACC 2 KNACC 3 KNACC 4 KNACC 7 KNACC 6 KNACC 5
(tvn A) (Tvin B) {(tvin C) (tvin D) (tvin G) (tvn F) {(tvn E)

PucyHok 1 — lMNpoueaypa knaccmdukaumm onacHoCTV caMmopasnararioLlencs XMMMYeckon NpogyKUunm
W OpraHn4Yeckux NepokcnaoB
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UcnbiTaHus cepum 3

Ha Bonpoc «[pouncxogunt nu pacnpoctpaHeHne gednarpaumum?» (cM. pucyHok 1, kneTtku 3,4 u5) oteeva-
0T Ha OCHOBe pesyrnbTaToB UcrnbiTaHun cepumn 3 (cm. 4.1.3).

UcnbiTaHue cepun 4

UcnbiTaHne cepun 4 (cm. 4.1.4) npegHasHaveHo Ans oTeeTa Ha Bonpoc «lMpoucxoaut nu beicTpasa aed-
narpauus B ynakoBke?» (CM. pUCYHOK 1, kneTka 6). Pe3ynbTaThl AaHHOTO UCNbITAHUS UCMONb3YIOT ANA OTHeCe-
HWS camopasnararoLenca XMMUYeCcKon NpoayKunmM n opraHudecknx NnepokcuaoB K krnaccy 1 (tuny A).

UcnbiTaHus cepun 5

Ha Bonpoc «KakoBa peakuusi Ha HarpeBaHue B orpaHU4eHHOM 06beMe?» (CM. pucyHok 1, knetkn 7, 8, 9
1 12) oTBEYaloT Ha OCHOBE pesynbTaToB UCNBITaHW cepun 5 (cM. 4.1.5). PesynbTaTbl UCNLITAHUA AaHHOW
cepvn NCNonb3yoT Ars OTHECeHUs caMmopasnaratowencs XMMmU4ecKom NpoayKLMA 1 opraHu4ecknx Nepokcu-
fos Kk knaccam 3,4 17 (tunam C, D 1 G cOOTBETCTBEHHO).

UcnbiTaHue cepun 6

Ha sonpoc «KakoBa B3pbIBHast MOLLHOCTL?» (CM. pUCYHOK 1, kieTka 11) oTBeyaloT Ha OCHOBe pesynbTa-
TOB UCMbITaHWA cepum 6 (cM. 4.1.6). Pe3ynbTaTbl AaHHOTO UCTIbITAHWUS UCTOMNbL3YIOT 41151 OTHECEHUA caMmopasna-
ralowencs XuMM4eckoin NpoaykUMM U OpraHUYeckux nepokcuaoB kK knaccam 5 u 6 (tunam E u F
COOTBETCTBEHHO).

UcnbitaHue cepun 7

WcnbiTaHue cepumn 7 (cm. 4.1.7) npeagHasHadveHo ans oTBeTa Ha Bonpoc « MoXeT Ny B3opBaTbCsl B ynako-
BaHHOM BUae?» (cM. pucyHok 1, knetka 10). PesynbraTbl AaHHOTO UCNbITAHUS UCNOMbL3YIOT ANA OTHECEeHUA
camopasnaratoLLencs XMMU4eCckon NpoayKLUnN U OpraHU4eckux Nepokcuaos K knaccy 2 (tTuny B).

UcnbiTaHua cepumn 8

UcnbitaHus cepumn 8 (cMm. 4.1.8) cogepxat MeToabl UCMLITAHWI ANsi onpeaeneHns TeMnepaTtypbl cCamoyc-
kopsitoLeroca pasnoxerus (TCYP). Takum obpazom, pesynbTaTbl UCTbITaHWA AaHHOK CEpUM UCNONb3YIOT ANs
TOro, YTOObI YCTAHOBUTD, ABMAETCA NN XUMUYECKasi NpoAyKLUS camopasfaratoLeincst.

4.1.1 UcnbitaHue cepuun 1: UcnbiTaHne OOH Ha geToHauu0

Ha Bonipoc «[poucxoant nu pacrnpocTpaHeHne AeToHauum?» (CM. pucyHok 1, knetka 1) oTsevaioT
nocpeacTBOM MpoBedeHUs NcnbiTaHua cepun 1. B HacTosiwee Bpemst Ans 3TUX Lernein Ucnonb3yoT MeToq
ncnbiTaHna OOH Ha geToHauuto.

[na opraHnyecknx NepokcaoB MOXeT BbiTb UCMONB30BaHO coveTaHue UCTbITaHWus Ha onpeaeneHue
B3PbIBHOW MOLLHOCTM (MCMbITaHNE cepun 6) ¢ ABYMS UCTIbITaHUAMU Ha onpeeneHue aceKkToB HarpeBaHus B
orpaHu4eHHoM o6beme (MCbITaHWs cepum 5) B kKauecTBe 0TOOPOYHOI NpoLiedyphl C Lienbio OLEeHKN cnocob-
HOCTM pacnpocTpaHaTb AeToHaLuo. Heo6xoAUMMOCTb B NPOBEAEHWUN UCTILITAHUS cepuu 1 BO3HUKaeT B cny4vae,
ecnu:

- MPU UCMBLITAHUW Ha onpejeneHne B3PLIBHON MOLLHOCTW Nomny4veH (UcnbiTaHue cepun 6) pesynbTaT
KHUKaKOM;

- MpW UCNbITaHKAX Ha onpegeneHue 3 eKkToB HarpeBaHWs B orpaHU4eHHOM obbeme (McnblTaHus
cepun 5) nonyyeH pesynbTaT «HUKaKOWy Unu «cnabasy.

Ycnosus UcnblTaHUA:

- Ans pe3ynbTaToB UCMbITaHWs cepun 1 UMeeT 3Ha4YeHUe 06 beMHast NNOTHOCTb XMMUYECKON NpodyKLuum,
B CBSI3U C YeM ee Heobxoanmo Bcerga peructpuposatb. O6beMHYH0 NNOTHOCTL TBEPAON XMMUYECKOW NPoaYK-
L1 onpeaensioT Ha OCHOBE U3MepeHui o6bema Tpybku 1 Macchl 06pasLa;

- ecrnuB xofe obpallleHUs cMeceBasi XMMUYeckas NpoAyKLMst MOXeT pasAensiTbCs, UCMbITaHNe NPOBOASAT
C UHULMATOPOM, CorMpuKacatoLLIMMCs C NoTeHLManbHo Haubornee B3pbIBOONacHbLIM KOMMOHEHTOM;

- UCMbITaHWA NMPOBOASAT NPU TEMNepaType OKpy>KatoLen cpedbl, 3a UCKTIOYeHUeM criyyaes, korga Xumum-
Yyeckas NPOAYKLMA AOMKHa HaxoauTbes B obpalleHnn B yCroBUsSIX, KOTOPLIE MOTYT U3MEHUTb ee duandeckoe
COCTOsAIHWME UNK NNOTHOCTL. OpraHuyeckue nepokcuabl U camopasnararoLasca XMMuieckas npogykumus, Tpe-
6ytoLLMe perynnpoBaHns TemMnepaTyphbl, UCMbITEIBAIOT NPU KOHTPOSIbHOM TEMMepaType, CIK OHa HKe TeMre-
paTypbl OKpYXatoLLen cpeapl;

- B ClyyYae UCMosib30BaHMWsi HOBOW NapTum cTanbHbIX TPYS NpOBOAST NPOBEPOYHOE VCTbITaHWUE C UCTOSb-
30BaHWeM Bodbl (B cryvae UCMbITaHWUM XXUOKOCTEN) U MHEPTHOM OpraHn4eckon TBepao XMUYECKOM NpoayK-
UM (B cnydae MUCNbITaHUA TBEPAON XMMUYECKOW NpoAyKUMW) B Lenax onpeaeneHus cpegHed OnuHbI
abconoTHOro paspyLleHns. Kputepumn, CooTBETCTBYOLLME OTBETY «HET»/«4acTUYHOY», AOIKHbI B 1,5 pasa npe-
BbILLATb 3HAa4YeHNe cpeaHen AnvHbl abconoTHOMo paspyLUeHUs.

UcneiTanne OOH Ha aeToHauuo

BBeneHue

[aHHoe ncnbiTaHne NPoBOASAT B Liensax onpeaeneHunst cnocobHOCTN XMMUYECKO NPOAYKLMMW, NOMeLLeH-
HOM B CTanbHyo TPyOKY, pacnpocTpaHsATb AeToHaLuto nod AeicTBnem GycTepHoro 3apsiaa B YCroBUSIX OrpaHu-
YeHHoro obbema.
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Mpu6opbl U MaTepuansl

Mpubop Ans npoBeaeHUsA 4aHHOro UCNbITaHNS NoKasaH Ha pucyHke 2. OnbITHLIN 06paseL, CoAep>KUTCH B
XOMOAHOTSAHYTON GEeCLUIOBHON CTanbHON Tpybke BHELWHUM AvameTpoMm (60 + 1) MM, C TONWMWHON CTEHKK
(5,0 £ 1) MM 1 gnudon (500 £5) mm. Ecnn ncnbiTyeMas Xxumudeckas npoaykums MOXeT pearnpoBaTtb CO
CTanbto, BHYTPEHHIO MOBEPXHOCTb TPYBKN HYXXHO NOKPbITL hTopnonMMepoM. HrkHWIA koHew, TpyOku 3akpbiBa-
0T ABYMS CMOAMU nonuatuneHa tonwmHon 0,08 MM, Tyro HaTsHyTbIMK (40 NnacTudeckon gedopmavnm) Ha
HWDKHUIA KOHeL, TPYOKM 1 yaepXnBaeMbIMU Pe3UHOBLIMU U N30NALMOHHBIMK NeHTamu. B cnyyvae, ecniv o6pasey
cnocobeH pazbedaTtb NOMU3TUIEH, MOXHO NCMOMb30oBaTh nonuTeTpadgTopaTuneH (MTP3). BycTepHbI 3apsaa
coctouT n3 200 r UMKNIOTPUMETUNEHTPUHUTPaMuHa/napadpuHa (95/5) unn neHTaspuTpUTTETPaHUTpaT
(TOH)/TpunmTpoTONyona (50/50), umeeT B Anamertpe (60 = 1) MM, NIOTHOCTL (1600 + 50) kr/M3, AnHY okonNo
45 mm. 3apsag, COCTOALWMA U3 LUKITOTPUMETUNEHTPUHUTpamMnHa/napadmHa, MOXHO noMellaTb B OAHO UMn
HECKOIMbKO YCTPOWCTB MPpU YCNOBUX, YTO OBLUMIA 3apsii COOTBETCTBYET TEXHUYECKUM XapakTepmucTukam, Ho
3apsaus TOH/TpuHUTpoTONYONa NpeacTaBnaeT coboi LenbHblM Kycok. TpyGka MoXeT UMeTb U3MEpUTENbHbIEe
npubopekl, HanpUMep AaTYUK CKOPOCTW AN USMEPEHUS CKOPOCTW PpacnpoCcTpaHeHUs AeTOHaLMN B XMMUYECKON
npoaykunn. JononHNUTENbHY NHMOPMaLMIo O B3pbIBOOMACHbLIX CBOWCTBAX OMbITHOrO 06pasua MOXHO nony-
YNTb NyTEM UCNOMb30BaHWA KOHTPOMbHON NNacTuHbl (CM. PUCYHOK 2). Ha BepxHeMm KoHLUe cTanbHON Tpy6Ku
yCTaHaBMMBaOT KOHTPOSbHYO NACTUHY U3 MAMKON CTanu B BUAe KBagpaTa co CTOpoHoN 150 MM U TONLWNHON
3,2 MM; oHa oTAeneHa oT TpybKu npoknagkaMy TONWMHOM 1,6 mm.

A — npoknagku; B — koHTponbHas nnactuHa; C — craneHas Tpybka; D — ucnbiryemasi xummyeckas npoaykumsi; E — 6ycrep, cocro-
ALLWUIA U3 LMKNOTPUMETUNEHTPUHUTPaMuHa/napacduHa unu TOH/Tputuna; F — aepxartens fieToHaTopa; G — AeToHATOp;
H — nnactmaccosast MembpaHa; J — aarymk ckopocTtu

PucyHok 2 — Mpu6op anst npoeeaeHnsi ucnoitaHnst OOH Ha aeToHaumio
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Mpoueaypa
O6pasey, s3arpyxaloT No BepXHUI Kpan cTanbHoi Tpybku. ObpasLbl TBEPAOA XMMUYECKON NpoayKLUn
3arpyxatoT 0 TaKol NAI0THOCTK, KOTOPOI MOXKHO A0BUTLCS BCTPAIXUBAHUEM TpyGKM 10 TEX NOP, NOKa CTaHeT
HesameTHON AarnbHellas ycaaka. YcraHasnueaoT Maccy obpasua 1, ecrivu XmMudeckas NpoayKuus SiBnseTcs
TBEPAON, PaCCUUTLIBAIOT €ro 06bLEMHYI0 NNOTHOCTL. 3HAYEHWe MITOTHOCTU AOMKHO BbiTh Kak MOXHO Bnivke
3Ha4YeHUIo NMOTHOCTU BO BpeMs oTnpaeku. Tpybky ycTaHaBNUBAIOT B BEPTUKATILHOM NOMNOXEHUU U BYCTEPHLIN
3apaj NpUBOAST B HEMNOCPEACTBEHHOE COMPUKOCHOBEHNE C MeMbpaHOii, 3aKpbiBaloOLLEN HWKHee oTBepcTue
Tpybku. [leToHaTop ycTaHaenuMealT HanpoTue OycTepHoro 3apsga v uHMuuupyloT. Ecnu getoHaumun
XUMUYECKOM NpodyKuun He HabnogaeTca, NPOBOAAT ABa UCMbITAHUA.
KpuTepumn ucnbiTaHus U MeToA OLEeHKU pe3ynbTaToB
PesynbTaThl UCMILITAHUS OLEHUBAIOT HA OCHOBE:
- TMNa paspyLueHns Tpyoku;
- €CIIN 3TO MPOUCXOANT, U3MEPEHHON CKOPOCTU pacrpocTpaHeH!Us AeTOHALMN B XMMUYECKON NPOAYKLNN.
[na knaccudukalumn cnegyeTt UCNOMNb30BaTh UCTIBITaHWUE, NMpuBedLLee K Hanbonee cTPOron oLeHke.
Kputepum ucneitaHua cnegyrowue:
«Ha»: Tpybka NONHOCTLIO Pa3pyLUMNacs;
«YacTnyHox: Tpybka He paspyluunach no BCeid CBOEW ANUHE, HO ee CPeaHsisl AnvHa paspylie-
HWA (No pesynbTaTaMm ABYX UCNbiTaHW) Gonee yem B 1,5 pasa npesbilaeT cped-
HIOI0 ANNHY paspyLUeHUs, YCTAHOBIEHHYIO NPU UCTILITAHUN UHEPTHOIo MaTepuana B
TOM Xe (PU3N4EeCKOM COCTOSIHUM;
«HeT»: Tpybka He paspyluunacb no Bceil CBOEW ASIMHE, HO ee cpefHssl AnvHa paspylue-
HWA (nNo pesynbTaTamM ABYX UCMIbITaHWIA) He Bonee yem B 1,5 pasa npeBblWaeT cpef-
HIOI0 ANNHY paspyLUeHWs, YCTaHOBMEHHYIO NMPU UCMIbITAHUN MHEPTHOTo MaTepuana B
TOM Xe PU3NYECKOM COCTOSIHUM.
Mpumepsbl pesynbTaToB
Mpumepbl pesynbTaToB UCNbITaHWS cepyu 1 A4Sl HEKOTOPbIX BUAOB XMMUYECKOW MPOAYKLUUA MPpUBEAEHbI B
Tabnuue 1.

Tabnwuya 1 —Tpumepbl pe3ynsTaToB UCMbITaHUS cepun 1

Xumuseckas npoaykums nngﬁzgxﬁ'?(?lmz ,ElnMHi;::v;:yélleeHHoﬁ Pesynbrar
2,2 -A30an(n306yTMPOHMTPMN) 346 50 Ha
TpeT-byTunnepokcubeHsoat 28 YactniHo
TpeT-byTnnnepokcun-2-atunrekcaHoart 23 Het
Oubensonnnepokeng, 75 % c Bogon 697 22 Het
2,5-[n-(TpeT-6yTnnnepokcm)-2,5-auMe TUIIreKCH-3 870 30 YacTtnyHo
Ounaypouna nepokcug, 580 32 YactniHo

4.1.2 UcnbiTaHue cepun 2: UcnbiTaHMe Ha 4eTOHALUIO B yNakoBKe

WUcnbiTaHne cepyn 2 NPOBOAAT AN XMMUYECKOW NPOAYKUMK, pacrnpocTpaHaowWwen geToHauuo (oTBeT
«Aa» no pesynbTaTaM UcbITaHWs cepun 1), ¢ Lenbio oTBeTa Ha Bonpoc «MoeT N 4eTOHMPOBaTL B yNakoBaH-
HOMBUAE?» (CM. pUCYHOK 1, KNeTka 2). B 3TUX Lensx Mcnonb3yoT MeTo4 UCTIbITaHWUS Ha IeTOHAaL/ M0 B yNaKkoBKe.

UcnbiTaHue Ha [eTOHaLMUIO B yNaKoOBKe

BBegeHue

[laHHoe ucnbiTaHne UCMoNb3YIOT AN onpeaeneHns crnocobHOCTU XMMUYECKON NPOoAYKLMK pacnpocTpa-
HATL AeToHaLMIO B ynakoBaHHOM A4 o6palleHus Buae. B xoae UcnbITaHns ynakoBaHHas XMMudeckas npoayKx-
L1 noaBepraeTcs yaapy co CTOpoHbl AeTOHUpYoLLero 6ycTepHoro 3apsaa.

YCnoBus UCMbITAHUS: UCMbITAHWE Cepum 2 NPUMEHSIIOT K yrakoBkam (Maccoi He 6onee 50 Kr) xuMuyeckoin
npoayKL1m B TOM COCTOSIHUM 1 B TOM BUE, B KAKNX OHa HAXOAUTCS B o6palleHun.

Mpu6opbl U MaTepuansbl

[na npoeeaeHnst ucnbiTaHua TpebyroTca AeTOHATOP, ASTOHUPYIOLWWIA LWHYP, NNacTUYHaa B3pbiBYaTas
XMMUYeckasn NpoayKLUmMs 1 COOTBETCTBYHOLMIA MaTepuman aAns repMeTusanun. MnactuHa u3 MArkon ctanu Ton-
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LLIMHOW OKOMO 1 MM C MUHUMATbHBIMU B KaXKAOM HanpasneHun pasmepamu, npesbillarowmmm Ha 0,2 M pasmepbl
OCHOBaHMS YNaKoBKU, CITY>KUT B KAYECTBE KOHTPOMbHOM NNACTUHbI MO4 YNaKoBKOM.

Mpoueaypa

McneiTaHuio noaBepraoT XMMUYECKYH MPOAYKUMI B TOM COCTOSIHAM 1 B TOM BUAE, B KAKUX OHa HAaX0AUTCA
B oOpalueHMn. YNaKkoBKy YCTaHaBMUBAIOT Ha KOHTPOMbHYIO NMAcTUHY, KOTOpas CBOMMM KpasiMu ONUPAETCA Ha
KUPMWYK UNK OpYroi COOTBETCTBYIOLLMI MaTepuar, Tak, YToBbl NoA KOHTPOIILHOM NacTuHom 6en gocTaTou-
HbI1 NPOCBET, He NPenATCTRYOLWMIA Npoboto. CBepXy HA XMMUYECKYHO NPOAYKLMIO, HAXOASALLYIOCA B YNaKoBKe,
nomMeLlaoT ABa 3apsga nnacTUYHON B3pbIBYATON XMMUYECKON NpoayKuun (Kaxaeln maccon 100 r, Ho B Lenom
He 6onee 1 % mMacchl XMMUYeCKo MPoAayKLMN, cogepkalleics B ynakoske). MNpu ncnbiTaHnm Xnakon xummdec-
KO/ NPOAYKUMK creyeT U3roTOBUTL OMOpY 13 MeTannnMYeckon NpoBooky, ¢ TeM YTobbl ABa 3apsaa MOXHO
6bINo NpaBUNbHO PasMECTUTL B LIEHTPE KaXAOoN U3 ABYX NOMYOKPY>KHOCTEN U TPeYrosIbHUKOB Ha BepXHeNn
NOBEPXHOCTU YNaKoBKM (CM. prcyHok 3). Kaxxablii 3apsg coeAMHASTCH € AeTOHAaTOPOM C NOMOLLbIO AETOHUPYIO-
Lero WHypa. An1Ha gByX OTpe3KoB AeTOHUPYIOLLEro WHYpa AoMKHa 6bITe oauHakosoi. Hanbonee pacnpoc-
TpaHeHHbI cnocob repMeTM3aLLMmn 3aKoYaeTes B yKIadKe ChiMyyero necka BOKPYr UCNbITYEMON YNakoBKW C
MWUHUManbHON TonwKnHon croda 0,5 M no Bcemy nepumeTpy. MOXHO Taioke UCNONb30BaTh ALLMKA, MELIKA UNn
GUOOHBI, HAaMOMNHEHHbIE 3eMMel U MEeCKOM U PacrorioXeHHbIe BOKPYr U NOBEPX YNaKOBKU C TAKOW Xe MUHK-
ManbHOW TONWMHOW. UcnbiTaHne nNpoBoAAT ABa pasa, ecrn geToHauun He NpoucxoauT B Xoae NepBoro
ncnbiTanusa. Ecnv asa nepBbiX UCNbITaHWMS He NO3BOMAT cAenaTh Kakoro-nMbo 3aknioueHnsi, MOXHO NPoBECTH
TpeTbe UcnblTaHne 6e3 UCNOoNb30BaHUSA U3MEPUTENLHON annapaTyphl.

7777771 A
— __B

A — 3apsgbl B3pbIBYATON XMMUYECKOW Npoaykunu; B — nuHus cummeTtpun; C — uunuHapuyeckas ynakoska (sua ceepxy);
D — npsimoyronbHas ynakoska (Bug cBepxy)

PucyHok 3 — Npubop ansa npoBeaeHNs NCnbiTaHusi Ha 4eTOHALMIO B YIaKoBKe

KpuTepuun ucnbITaHUA U MeTOA OLeHKU pe3yrnbTaToB

PesynbTaTbl UCNbITAHUSA OLEHUBAIOT HA OCHOBE HaNU4Ms cneayowmx NpusHakos AeToHaUWMN UCTbITye-
MO XMMUYECKON NPOAYKLNK:

- 06pa3oBaHNsA BOPOHKU B MecTe NpoBeAeH s UCTIbITaHUS;

- NOBpEeXAeHUs KOHTPOILHOM NMACTUHBI, HaXoAALWEeNcs oA NPOAYKTOM;

- paspyLeHns Ha OCKOKK 1 pasbpacbiBaHus bonbluel YacTu maTepuana, obpasyrowero orpaHuieHHoe
NpOCTPaHCTBO;

=~ ABMEeHEeHNA CKOPpOCTU pacnpocTpaHeHnua AeToHauun B XUMUYECKOWN npoayKuuun, ecrnn oHa NnponucxoauT.
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Kputepuu ucnbitaHus cneaytowme:

«Nar: o6pa3soBaHue OTBEPCTUS B KOHTPONbHOW NNAacTUHe, HAaXoAsLWenAcs noa NPoAyKToM, Unn Bo-
POHKK B MeCTEe npoBeaeHUA UCNbITaHUA — B KaXKAQOM Clly4dae npu paspyLieHnmn Ha OCKOJTKN U
pasbpacbiBaHuM bonblueit YacTu MaTepuana, o6pasyroLlero orpaHU4eHHoOe NPOCTPAHCTBO;
W1 CKOPOCTb pacnpocTpaHeHUs AeTOHaL MW B HUXKHEN NOSIOBUHE YNaKOBKU MOCTOSIHHA U Npe-
BbILWAET CKOPOCTb 3BYKa B XMMUYECKOIN NPoayKUNK.

«HeT»: oTcyTcTBME OTBEPCTUSI B KOHTPOMBHOWN NNacTUHe, HaxoasaLencs nog NpoayKTom, U BOPOHKMU B
MecTe NpoBeAeHUs UCTIBITaHUSI U U3MEPEHUEe CKOPOCTU (€CNA NPOU3BOAUTCS) MOKa3bIBaIoT,
YTO CKOPOCTb PACNpPOCTPaHEHWUs HXKE CKOPOCTU 3BYKa B XMMUYECKOW NPOAYKLMK, a Ansl TBep-
A0 XMMUNYECKON NPOAYKLMN — peKynepaLmsa HenpopearMposasLUel XMMUYEeCKO NpoayKLIMK
nocne UcnblTaHuA.

Mpumepsbl pesynbTaToB

MpuMepbl pe3ynbTaToB UCTILITaHUS cepuin 2 ANt HEKOTOPbIX BUOOB XMMUYECKON NpoAyKLMN NpUBEAEHbI B

Tabnuue 2.

Tab6nwuuya 2 — Npumepsl pe3ynbTaToB UCMbITAHUA cepun 2

XvMu4eckasn npoayKumsa Obnemnas Ynakoska Pesynbtat
poAyky NNOTHOCTh, Kr/MM® 4
[nGeH30MnnepoKena 730 1G, 25 kr Na”
OuumknorekeunnepokcuavkapboHat 600 1G, 5kr Het?
OuumknorekeunnepokcuankapboHat ¢ 10 % sogpl 600 1G, 5kr Het?

") MpoeoasaT asaxasl. OGHapyXeHWe AETOHALMM B Cyuae 06pasoBaHmnsi BOPOHKN.
WcnbiTanus npoBoasaT aAeaxasl. BMECTo MCnonb30BaHns KOHTPONBHOM NNACTUHLI U3MEPSIOT CKOPOCTL pacnpoc-
TpaHeHus.

4.1.3 UcnbiTaHusi cepun 3

Ha sonpoc «lpoucxoaunT Ny pacnpocTtpaHeHune gecpnarpaunmn?» (CM. pucyHok 1, knetkn 3, 4 u5) otBeva-
0T Ha OCHOBE Pe3ynbLTaToB UCTNbITaHWI cepun 3.

B HacTosiee BpeMs ANs 3TUX Lenei Mcnonb3yoT MeToAbl UCMbITaHUA, NpeAicTaBneHHbIe B Tabnuue 3.

Tabnwnuya 3 — Mcnonb3yemble MeToAb! UCNLITAHUIA ONS UCNBITAHUIA cepun 3

Kop vnenbitanus (cepusi, Tvn) HassaHuve ucnbiTaHus Moppasnen
3a) WcnbiTaHne «BpemMsi — faBrieHue» 4.1.31
36) WcenbiTaHne Ha gednarpauuio 4.1.3.2

Ha Bonpockl cxembl 0TBEYa0T:

«[a, 6bIcTpO»: €CIN TaKoW Xe pesynbTaT Nosy4yeH B KakoM-nMbo Apyrom UCNblTaHUK;

«[a, MmeaneHHo»: ecnuvpesynbTaToM UCTbITaHUs Ha Aednarpauuio ssnsaeTca oTeeT «[a, MeaneHHo» 1
pe3ynbTaToM UCTbITaHUS «<BpeEMSA — AaBIeHUe» He asnaeTca oTeeT «[1a, bbicTpoy;

«HeT»: ecrnuv pesynbTaTtoM UCNbITaHUs Ha aednarpauuio asnsaeTca oteeT «HeT» n pesynb-
TaTOM UCMbITaHUS «BpeMsi — AaBneHue» He sBnseTcs oTeeT «[a, ObICTpoy».

4.1.3.1 WcnbiTaHne TMna a) cepun 3: VcnbiTaHne «BpemMa — AaBreHne»

BBepeHue

JaHHoe ucnbITaHne NPOBOAAT ANA onpedeneHns cnocoBHOCTU XuMudeckon npoaykuun') pacnpoctpa-

HATL Aednarpaunio B yCroBUAX orpaHnyeHHoro obbema.

1 .
) anI ncnbiTaHUN XNOKOCTEN MOTYT ObITb MNosy4eHbl pasnuyHble pe3ynbTaTthl, Tak KaK Xuakasa XuMu4eckasa npoayk-
UnA MOXET UMETb ABa 3HaYe€HUA MakCUManbHOIro AaBrneHust.
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MpuGopbl n MaTepuanbl

YcTaHoBKa 4N NpoBedeHNst UCTIbITaHUSA «BpeMsa — AaBrieHne» (CM. pUCYHOK 4) COCTOUT U3 LUNUHAPU-
4YeCcKoro cTanbHOro cocyaa BeICOKOro AaBneHns 4nnHon 89 MM U BHeLWHUM auameTpoM 60 mm. Ha npoTusono-
MNOXHBIX CTOPOHAaX cocyaa ¢ NOMOLLbIO MallMHHON 06paboTku AenatoT cpesbl, 06pasytoLlne ABe NIocKue rpaHn
(ymeHbLUatoLWMe nonepeyHoe ceveHne cocygda Ao 50 mm), uto obrierdyaeT ero 3akpenseHue nNpu ycTaHoBKe
3ananbHOM 1 BbIXOAHON Npobok. Cocya, UMeoLL M BHYTPEHHWIA KaHan AuamMeTpom 20 MM, 06TaunBatoT € BHYT-
PEeHHEN CTOPOHbI U C KaXKAoro KoHUa Ha riybuHy 19 Mm, rae HapesatoT pe3bby Ans BBUHUYMBaHWUS NaTpybka ¢
pe3bboii 1 atonm (bputaHckuid ctaHaapT). K 3akpyrneHHoN CTOpoHe cocya BbICOKOro AaBneHus B 35 MM oT
OAHOro N3 KOHUOB U noAd yriom 90° K NAI0CKMM rpaHsaM NpUBUHYMBAIOT YCTPOWUCTBO BhIBOAA AaBleHUs B BUAE
6OKOBOro OTBETBNEHUsI. [na 3TOl Lienv BbICBEPMBAtoT rHe3ao rnybuHon 12 MM, B KOTOPOM Hape3atoT pe3bby
0N BBUHYMBAHMSA KOHLLAa GOKOBOro 0TBETBEHNS pa3Mepom 1/2 atoima (bpuTtaHckuia ctaHaapT).
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A — Koprnyc cocyaa BbICOKOro fasneHus; B — dukcupyioLasn npobka paspbiBHON MembpaHsbl; C — 3ananeHas npobka; D — msrkas
CBUHLOBas nNpoknagka; E — paspbiBHas MembpaHa; F — 60koBoe oTBeTBNeHue; G — pe3bba gatyvka gasnenusi; H — megHas npo-
knagka; J — 13onMpoBaHHbIv dnekTpon; K — 3asemneHHbln anektpon; L — usonsuus; M — ctanbHol koHyc; N — na3 cmeLLeHust
npoKnagku

PucyHok 4 — YcTaHoBKa Ansi NpoBeAEHUS UCMNbITAHWS KBPEMSI — AaBeHue»
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[ins obecneyeHns rasoHenpoHULL@eMOCTN yCTaHaBAMBatoT Npoknaaky. bokoBoe oTBeTBNEHME BLICTYNA-
eT 13 Koprnyca cocyAa BbICOKOrO filaBrieHusl Ha 55 MM 1 umeeT kaHan guametpom 6 mm. KoHel oTBeTBNEHUA
06TauMBaloT U Ha HeM Hape3aloT pe3bby Ans BBUHYMBaHWUA NpeobpasoBaTens gasneHua meMépaHHoro Tuna.
MoxeT 6bITb UCMONb30BaHO Moboe YCTPOWCTBO ANA U3MEePEHUs AaBAEeHUs Npu YCNOBUK, YTO OHO He NoaBep-
XXEHO BO3eNCTBUIO rOPSYNX ra30oB UK NPOAYKTOB pasnoXeHUs 1 cnocobHO BblaepKMBaTh CKOPOCTb NOBbILLIEe-
Hus gasneHus 690—2070 klMa He Gonee yem 3a 5 mc.

[danbHWi Mo OTHOLWIEHWIO K OTBETBIIEHUIO KOHEL, CoCyAa BbICOKOro AaBneHUA 3aKpbiBaloT 3anasibHOW
npobkoit, cHabXXeHHOW ABYMS aMeKTpoAaMu, OOUH U3 KOTOPLIX U30MNPOBaH OT kopnyca npobku, a apyroi
3a3eMIeH Ha Hero. [ipyroi KoHeL, cocyia BbICOKOro AaBfeHUA 3aKpbiBaOT antoMUHNEBON paspbiBHON MeMbpa-
Hou TonwmHou 0,2 mm (AaeneHue paspbiBa okono 2200 klMa), koTopyto 3akpennaAT hukcupyowen Npobkoi ¢
20-MunnMMeTpoBbIM KaHanom. [ins obecneyeHns xopoluen repmeTusaummn ob6e npobkn UMeoT MArkyH CBUH-
LIOBYIO MPOKaAKy. TOT KOMMSIEKT yCTaHaBMUBAIOT B MPaBUibHOE AN UCNOMNb30BaHUSA NOSOXEHWE C MOMOLLbIO
CTOMKM (cM. pucyHok 5). CTolika BrtoyaeT B cebsi OrMopHyo NAUTY-OCHOBAHWE U3 MSITKOWA cTanun pasmepom
235 x 184 x 6 MM 1 185-MUITITUMETPOBYIO HAKITOHHYIO KOHCTPYKLUUIO Nonoro keagpaTtHoro ceyeHus (MKC) pas-
MepoM 70 x 70 x 4 MM.
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PrcyHok 5 — OnopHbIv CTeHA,

Ha ogHom koHue cToiiku MKC BeipesatoT Ha ABYX NPOTUBOMOMOXHBIX CTOPOHAX YH4aACTOK CTONKN Takum
06pazom, UToBbl NonyUnnacs KOHCTPYKLMS ¢ ABYMSI MNOCKMMMN BOKOBUHaMU-Nanamu, BblLLe KOTOPLIX ocTaeTcs
kopoB4yaTtasyacTb ANnHoM 86 MM. KoHLbI 3TUX NNockux 6okoBMH oBpesatoT nog yrinom 60° K ropusoHTanm unpu-
BapuBaoT K OCHOBaHMUIO.

Ha oaHoi1 cTopoHe BepXHEero KoHLa 0CHOBaHMWSA BbIpe3atoT Nas LWMPUHON 22 MM U riyBuHON 46 MM Takum
obpasom, UToObl BoKOBOE OTBETBMEHMEe NoMeLLanock B 3TOT Mas NpU yCTaHOBKe BCEro KoMMekTa cocyaa
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BbICOKOTO AaBMNeHWs 3ananbHOoN NpoGKoin BHU3 B NOAAEPKUBALOLLYIO kopoBuaTyto cTolKy. K HXHelN BHYyTpeH-
Heli CTopoHe KopoBYaTon YacTy CTONKM NPUBaAPUBAIOT CTalbHY0 NAACTUHY WMPUHOK 30 MM U TOALWNHON 6 MM,
KoTOpasi CNy>XUT npoknaakon. Cocya BLICOKOro AaBneHUsi NPOYHO (PUKCUPYIOT ABYMA 7-MUMNNMETPOBLIMU
BUHTamMKU-6apallkamMu, NpMKpenneHHbIMA K MPOTUBOMNOMOXKHON rpaHn. CHU3Y cocyq BbICOKOTo AaBneHus noa-
OEePXUBAIOT ABe CTalbHble MOMOCH! WAPUHON 12 MM U TOMLWMHOWM 6 MM, KOTOpbIE NpUBapuBaloT kK 6okoBUHAM
OCHOBaHMUA KOpobYaTON YacTu.

Cu1cTema 3aXuraHusl COCTOUT U3 3NEeKTPUYECKOro 3anana Takoro Tmna, KoTopbiii 06bIMHO UCNONB3YIOT €
AeToHaTopaMn HU3KOrO HanpshxeHUa, U BKIloyaeT B cebs Takke KBagpaTHbIA KYCOK 3ananbHoro kembpuka co
cTopoHoi 13 MMm. MoryT 6bITb MCNONb30BaHbl aNeKTpuyecke 3anansl, obnagatolme pasHOLEHHBIMU CBOR-
cTBamu. 3ananbHblil KEMBPUK COCTOUT M3 XOMLLIOBOW TKaHW, MOKPLITON ¢ 06enX CTOPOH MUPOTEXHUYECKUM
COCTaBOM M3 HATpaTa Kanusl, KpeMHUSA U YEPHOTO MopoXa, He coaepXXaLlero cepbl.

Mpoueaypy NoAroTOBKM KOMNMEKTa 3aXXUraHus 451 TBepAO XMMUYECKON NPOAYKLUUW HA4YNMHAIKOT C OTCoe-
AVHEHMWS! KOHTAKTOB U3 NaTYHHOWN (hoNbrn aNeKTPUYECKoro 3anana oT ero U3onATopa (CM. pucyHok 6). OTKpbIs-
LIMIACS KYCOK M30NSILUMU 3aTeM OTpe3aroT. DNeKTpUYeckuiA 3anan ycTaHaBnuBaT Ha Nnoncax 3ananbHomn
MPoOKU C NOMOLLBIO NTATYHHBLIX KOHTAKTOB Tak, UTO6bl BepXyllKa 3MeKTpuYeckoro sanana BbiCTynana Hag
MOBEPXHOCTbIO 3ananbHoi Npo6kuHa 13 MM. B LeHTpe kBagpaTHOro 3ananbHOro keMbpuka (¢ ANNMHON CTOPOHbI
13 MM) NpokanbIBaloT OTBEPCTUE U ero yCTaHaBMMBAIOT Ha 3anarnoMm, a 3aTeM CBEepTbIBaloT N 3akpennawT

TOHKOM XJ1I0M4aTOBYMaXKHOMN HUTBLIO.
B C

D

il

A — MOCTUK HaKanuBaHUs 311eKTPOBOCMNAMEHNTENS; B — KOHTaKTbI M3 NaTyHHOW honbru, oTxodsime ot usonsuum; C — orpesaHHas
nsonsauus; D — kBagpaTHbIi KycoK 3ananbHoro kembpuka SR252 co cTopoHoi 13 MM; E — MOCTUK HakanuBaHus, NoAcoeANHEHHbIN K
3ananbHoi Npobke; F — kemMBpuK, yCTAHOBINEHHbIA HA MOCTUK HAKaNWBaHUA; G — CBEPHYTbIN U CTAHYTbIN HUTbIO KeMBPUK

PrcyHok 6 — Cuctema 3axuraHus ansi TBepAOoN XMMUYECKOW NpoayKLmMm

B cnyvae xunaknx obpasLoB NpoBoaa NoABOAAT K KOHTaKTaM 3/1eKTpUYecKoro sanana. 3atem nposoaa
npoaeBatoT Ha ANUHY 8 MM B TPYDOKY U3 KpeMHUIAOPTraHNYecKoro Kayyyka BHEeLLHUM AnamMmeTpoM 5 MM 1 BHYTPeH-
HUM gnameTpom 1 MM 1 TpybKy NpoTankMBaloT BBEPX BbilUe YPOBHSA KOHTAKTOB 3/1EKTPUYECKOro sanana, kak
NoKa3aHo Ha PUCYHKe 7. 3aTeM 3ananbHblil keMBPUK HAaKPYYMBALIOT Ha 3IeKTPUYECKUIA 3anan U BMecTe ¢ Tpy6-
KON N3 KPEMHUAOPraHNYeCcKoro Kayvyka MoKpbIBaKOT LeflbHbIM KYCKOM TOHKOM NOMUXITOPBUHUITOBOM MITeHKN
1nn paBHoLeHHOro MaTepuana. MNneHky 3akpennsoT B 3TOM MOMOXEHNU C MOMOLLIbIO TOHKOW MPOBOJIOKN, TYro
HaMOTaHHOW NOBepX NMEHKN 1 KaydyykoBol Tpybku. NpoBoaa 3akpennsioT 3aTteM Ha nomnwcax 3anarbHoin
Mpobku Tak, 4Tobbl BepxyLlUKa 3/1eKTPUYeCcKoro 3anana BbicTynana 3a noBepXHoCTb 3ananbHon Npobkn Ha
13 Mm.

Mpoueaypa

MpuGop B KOMMNeKTe ¢ NpeobpasoBaTeneM AaBneHns, Ho 6e3 antoMUHNEBORN paspbiBHON MemMBpaHbl,
ycTaHaBNMBatoT 3ananbHoi Npobkoii BHU3. B npubop BBoAAT 5,0 r XUMUYECKON NpoAyKLMU Takum obpasom,
4yTOObI OHa HaxoAMnach B KOHTAKTE C CUCTEMO 3axuraHusi. OBGbIMHO MpY 3anofHeHUn Npubopa XumMmndeckas
npoAayKuus He yTpaMboBbIBaEeTCS, OAHAKO B Crlydae HeobXxoanMOoCT N XMMUYecKasi NpoayKUmMs, BBOAUMAs B NpuU-
60p, MOXeT BbITb crnerka yTpamboBaHa B Liensix 3arpy3sku B cocya ao 5,0 r. Ecnu gaxe npuv nerxkon TpamboBke
HEeBO3MOXHO BBECTY B Npubop Bce 5,0 r XMmyeckor NpoayKkumn1, To 3anan npusoasaT B 4encTBMe Nochne 3anoli-
HeHust npubopa Ao oTkasa. PernctpupyioT Maccy Ucnosnb3yemMoro 3apsja.

11



rocCT P 54509—2011

A — MOCTUK HaKanueaHus; B — nnexka ua nonueuHunxnopuaa; C — nsonsums; D — Tpybka n3 KpeMHUIAOPraHUYecKoro Kayuyka;
E — 3ananbHble BbiBOAbI; F — KOHTaKTbI U3 onbru; G — nposBonoka Ans BOAOHENPOHULAEMON repmeTusauuu; H — 3ananbHbIn
KeMOpuK

PucyHok 7 — Cuctema 3axuranvs ansi Xnakon XMMmHeckon Npoaykumm

3aTeM ycTaHaBMBaOT CBUHLIOBYIO NPOKIAAKy 1 pa3pbiBHYO MeMOGpaHy, Nocrne Yero Tyro saBuHYMBaoT
dukcupytoLLyto NpoBKy. 3apsixeHHbIN cocya ycTaHaBnMBatoT paspbiBHON MeMGpaHO KBepXY Ha noaaepKusa-
IOLLYIO CTOWKY, KOTOpas AoIMKHa HaXoAUTLCA B Haanexallem 6poHUPoBaHHOM BbITSXKHOM LUKady unu adeiike. K
noncam sananbHon Npobkn NnoacoeaAMHSAOT NOAPLIBHOM reHepaTop U NPOU3BOAAT BOCMIaMeHeHVe 3anarna.
CurHan, cHumaeMbl ¢ NpecbpasoBaTtens AaBNeHus, perucTpupyeTcs ¢ MOMOLLLIO COOTBETCTBYOLLEN CUCTe-
Mbl, MO3BOMSIIOLLEN MPON3BOANTL KaK OLLEHKY, TaK U MOCTOSIHHYHO PErUCTpaLLMIo KapTUHBI  BpeMs — JaBrieHne»
(Hanpumep, MOXHO UCMONb30BaTbL CamMoNMCceL, HeyCTaHOBUBLLIMXCS NPOLECCOB C 3amnuChio Ha NEHTY).

UcneiTaHne npoBoasT Tpy pasa. PernctpupyeTcs Bpems nosbieHust AasneHus ¢ 690 4o 2070 kMa Bbiwwe
aTMocdpepHoro. [1ns Lenen knaccudmnkaLum ncnonb3yeTcs Hambonee KOPOTKAN UHTepBar.

KpuTepuu ucnbiTaHUA U MeToq OLeHKU pe3yrnbTaToB

PeaynbTaTbl UCNbITAHUA OLEHWBaOT C YYETOM TOro, AOCTUrHYTO NI MaHoMeTpuyeckoe AaBreHue
2070 kMa, 1, ecnn aTo Tak, ¢ y4eTOM BpEeMeH U NoBbILLIEHUss MaHoMeTpudeckoro gasneHus ¢ 690 go 2070 kMa.

PeaynbTaThl CMbITaHUA creaytoLme:

«[a, BGbicTpO»: Bpemsi noBblWeHns gasneHuns ¢ 690 go 2070 klMa coctasngaeT meHee 30 Mc;

«[a, MegneHHo»: Bpemsi NoBbILWeHUs AasneHns ¢ 690 o 2070 klMa npesbilwaeT nnu pasHo 30 Mc;

«Het»: nosblweHne gasneHnsa o 2070 klMa Belwe aTMocdepHOro He 4OCTUTHYTO.

MpwumeyaHne— Ecnn Heobxoaumo, NpoBoaaT ucnbiTaHue Ha gednarpauuio Tvna 6) cepum 2 Ans onpegene-
HUA pa3nuuua mexay «a, meaneHHo» n «Het».

Mpumepsbl pesynbTaToB
Mpumepbl pe3ynbTaToB UCMbITaHUS TUMa a) cepun 3 Anst HEKOTOPbIX BUAOB XMMUYECKON NpoayKLUn Npu-
BeAeHbl B Tabnuue 4.
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Tabnwuuya 4 —MNpumepsbl pe3ynsTaToB UCTIbITAHUA TUNA @) cepun 3

Ma Bpems nosbilweHus
Xumuueckas npoaykuus KCMMa"bHI_(I’ e nasnexus ¢ 690 go Pesynbtar
faanenue, Kla 2070 kMa, mc
AszoavkapboHamng > 2070 63 Ha, meanexHo
Aszogukap6oHamug, 67 % € OKCMAOM LIMHKA > 2070 21 Ha, 6eicTpo
2,2’ -Asoaun (M306yTMPOHUTPUI) > 2070 68 Ha, meanenHo
2,2’ -Asoan(2-meTnnbyTMpOoHUTpUI) > 2070 384 la, meanenxo
TpeT-bytunrngponepokcua, 70 % c Boaon 1380 — Het
TpeT-bytunnepokcnbensoar > 2070 2500 a, meagnexHo
TpeT-byTunnepokcu-2-aTunrekcaHoat > 2070 4000 Ia, meanenHo
Kymuna rmaponepokeng, 80 % ¢ KyMeHOM < 690" — Het
2-lnazo-1-HadTon-5-cynbhornapasug > 2070 14 Ha, 6eicTpo
OunGensonnnepokeung, > 2070 1 Oa, 6bicTpo
Au-TpeT-6yTUnnepokcng > 2070 100 Ha, megnenHo
OuuetnnnepokenamkapGoHar <690 — Hert
Ovkymunnepokeng, < 690" — Het
Iukymunnepokena, ¢ 60 % UHEpTHOI TBEPAOH XMMUHEC- <6907 — Het
KOW NMpoayKumumn
2,5-natoken-4-mopdonuubensonguasoHunteTpadtop- > 2070 308 [a, meanenHo
6opar, 97 %
Hunaypouna nepokcug 990 — Het
2,5-inmetnn-2,5-gu-(TpeT-6y TMNNEPOKCH )-reKCnH-3 > 2070 70 Ia, megnenHo
MarHusi MmoHonepokeudTanatrekcarngpar, 85 % ¢ pra- 900 — Het
naTom marHus
4-HuTtposodeHon > 2070 498 Ia, meanexHo
) BocnnamereHus He npovcxour.

4.1.3.2 WcnbiTanue Tvna 6) cepun 3: UcnbiTaHne Ha gednarpauumio

BeegeHue

[laHHoe UcnbITaHne NPOBOANAT AN1A onpeAenieHNsi CToCOBHOCTU XMMUYECKOW MPOAYKLUN pacipoCcTpaHaTh
aedonarpauuio.

Mpubopkl U MaTepuansi

UcneiTaHue NpoeoasAT c ncnonb3oBaHuem cocyaa Abtoapa (CM. pucyHok 8), 06opyaoBaHHOro BepTukalb-
HBIMW OKHaMUW Hab o AeHWS, PACNONOXKEHHBIMU C MPOTUBOMOMOXKHBIX CTOPOH. CkopoCTb Aednarpaummn name-
PAIOT C MOMOLLLIO XpOHOMETpa € TOYHOCTbIo 40 1 C.

O6beM cocyaa [btoapa cocTasnseT okono 300 cm3, BHYTpeHHUIA gnameTp (48 + 1) MM, BHelUHWIA ana-
meTp 60 MM 1 anuHa 180—200 mm. Monynepuog oxnaxaeHus 265 cm® Boabl B cocyae [btoapa, 3akpbiTom
npo6koi, AomkeH nNpesbiwaTh 54. OT BepxHe YacTu cocyaa [lbtoapa HaHeceHa LWKana ¢ ropu3oHTanbHOM rpa-
ayuposkoit ot 50 go 100 mm. CkopocTb pacnpocTpaHeHust AedriarpaumMM cooTBETCTBYET BpeMeHu pac-
NPOCTPpaHEHNs pPasfoXeHUs XMMUYECKON MNPOAYKUMW Ha ydacTke mexay geneHuvsmu or 50 go 100 mm.
TemMnepaTypy XMMUYEeCKO NPOAYKLMM, MOABEPraeMoi UCMbITAHWIO, U3MEPSAIHOT A0 3aXKUTaHWS C MOMOLLbH CTeK-
naHHOro TepMmomeTpa c TouHocTbio 0,1 °C. B kavecTBe anbTepHaTUBHOIO MeToda onpeaeneHns ckopoctu aed-
narpaumm n Ttemnepatypbl 0bpasua MoryT ObiTb MCNONb30BaHbl ABE TepMonapbl, YyCTAHOBMEHHbLIE Ha
paccTosiHUM cooTBeTCcTBEeHHO 50 1 100 MM OT Bepxa cocyaa [btoapa.

Ans saxuraHns XMMn4eckom NpoayKLMmn MoXeT BbITb MCMoNb3oBaHo Noboe razoBoe nNnams AfIMHON He
mMeHee 20 mm.

13



FOCT P 54509—2011

Y

A — BbIcOTa HanonHeHus — 20 MM HUXXe BepxHew KpoMku; B — yctaHasnusaemasn 30-munnumerposas 3oHa Aednarpauuu;
C — 50-munnumeTtposas 30Ha uaMepeHus ckopocTu aednarpaummn

PucyHok 8 — Cocya [boapa co CMOTPOBBIMYU OKHaMM

B Lenax nuyHon 6e30MacHOCTU UCNbITaHWE criegyeT NPOBOAUTL BO B3pbIBO6E30NacHOM BbITSXKHOM LUKa-
¢y 1nn B XOpoLLIO NPOBETPMBAEMOM NoMeLLeHUU. MOLLHOCTL BbITSIKKMA AOMKHA ObiTh AOCTATOYHOW ANS TOrO,
4yTO6bI 06ECMEeUNTE Takyto cTeNeHb padbaBneHns NpoayKTOB pa3fioxeHus, UTO6bl MOXHO bbino u3bexarb onac-
HocTM obpa3oBaHNs B3pbIBOOMACHBIX cMecell ¢ Bo3ayxoM. Mexay Habnogatenem v cocyaom [btoapa
cnefnyeT yCTaHOBUTb SKpaH.

Mpouenypa

[o ucneiTaHus B cocyae [bloapa HeobXxoaMMo MPOBECTU C HaanexalluMmm mepamMm npedocTopoXKHOCTH
npobHble cnbiTaHus B TpybKax U3 6opocunukatHoro ctekna. CHavana pekoMeHayeTcsi IPOBECTU UCTIbITaHNe C
NCNoNbL30BaHMEM TPYOKM AMamMeTpoM 14 MM, a 3aTeM — UCNbITaHWe € UCTIONb30oBaHWEM TRYOKM AMamMeTpoMm
28 mm. Ecnn ckopocTb gednarpadn Bo Bpemsl 04HOT0 13 3TUX NpeaBapUTenbHbIX UCMbITAHWA NpeBbiaeT
5 MM/c, TO XMMUYeckas NPOAYKLNS MOXET BblTb Cpasy OTHeCeHa K XMMUYECKON NPOoAYKLUW, NOABERKEHHON
6bIcTpON gecnarpaumm, 1 OCHOBHOE UCNBITAHUE C UCMIONb30BaHNeM cocyaa [ibioapa MOXHO He NPOBoANTb.

Cocya [lboapa n XuMuyeckyo NpoayKLMio 40BOAAT 40 aBapuiiHoM Temnepatypbl. Ecnvxumudeckas npo-
OYKLMA ABNSETCA HACTOMNBKO YCTOMYMBON, YTO HE HYXXAaeTcs B YCTAHOBINEHUM aBapuidHOi TeMnepaTyphbl, TO
ncnelTaHue nposogaT npu temneparype 50 °C. B cocya [Abtoapa nomewaoT 265 cM XUMUYECKON NPOAYKLIUN.
3epHUCTYIO XMMUYeCKYIo NPoAYKLMIo 3ackinatoT B cocya [ibtoapa Takum obpasoM, 4Tobbl ee 06beMHas nnoT-
HOCTb OblNa cornocTaBMma ¢ NI0THOCTLIO MPK 0B paLleHUn U He 0GPa3oBLIBANIOCh KYCKOB.

MacToobpasHylo XMMUYEecKylo MpodyKLMio noMellaoT B cocyd [bloapa TakuMm crnocobom, KOTopbIv
MCKItoYaeT BO3MOXHOCTb 06pa3oBaHus B UCTIbITYeMOoM o6pasLie Bo3dyLHbIX kapMaHOoB. BeicoTa 3arpyeHHon
XUMUYECKON NPodyKumnn AommkHa BbITb NpMMepHOo Ha 20 MM HUKe BepXHero kpas cocyaa fbtoapa. Pernctpupy-
0T TemnepaTypy 1 maccy xummnyeckon npoaykumni. Cocya [lbtoapa nomeLlatoT B UCNbITATENbHYO Kamepy Unu
BbITSDKHOW LKA, 3alUMLUEHHbIA 3KpaHOM, a MOBEePXHOCTb XUMUYECKOW NpodyKuMn noaBepratoT Harpesy ¢
MOMOLLbHO ra3oBoOM ropenkun. B MoMeHT BocnnameHeHust Unmn HarnpoTuBe, Kor4a BocnnaMeHeHust Yepes 5 MuH He
NPOUCXOAMNT, ra30BYI0 roperiky oTBOANAT M racsT. MNepuod BpeMeHu, 3a KOTOPbIV 30Ha peakLun nepemMeLlaeTcs
mexay OBYMS AefeHnsAMK, onpeaensitoT ¢ MOMOLLbI0 XpoHoMeTpa. Ecnu peakuus npekpallaeTcsi, He 4oCTUr-
HYB HWXKHEro AeneHus, To XMMUYeCKyo MpodyKumio cunuTaroT HecnocobHol kaedpnarpauun. MicnbiTaHne npoBo-
OST ABa pasa U caMblii KOPOTKMIA MPOMEXYTOK BPEMEHN UCNOMb3YIOT ANs pacyeTa CKOPOCTH pacnpocTpaHeHus
Aednarpauun.
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B ka4yecTBe anbTepHATUBHOrO MeToAa onpeaeneHns CKOpoCTN MOTyT BbiTb MCNOMb30BaHbI TEpMONapkl,
yCTaHaBNMBaeMble KHA3Y OT LieHTpa cocyaa [ibloapa Ha paccTosHUM cooTBeTcTBEHHO 50 M 100 MM OT BepxHero
Kpasi cocyaa. BbixoaHble AaHHbIe TepMonap NOCTOSHHO KOHTPOMPYHOT. [poxoxaeHne poHTa peakunn Bbi3bl-
BaeT pe3Kkoe NoBblleHWe nokasatenen. OnpeaensioT BpeMsi Mexay 3TUMKU ckavkamu,

KpuTtepum ucnbitaHusa u MeToq OLLeHKU pe3ynbLTaToB

Pe3synbTaTbl UCNbITaHWUS MHTEPNPETUPYIOTCS C y4eTOM TOr0, NepeMecTUTCS N 30Ha peakLi BHU3 CKBO3b
XUMUYECKYH NPoAYKLMIO, M eClK Aa, TO C KAKOW CKOPOCTbLIO pacrpocTpaHeHns. Y4yacTue Kucnopoaa, cogepxa-
Lerocs B BO3AYXe, B peakummn Ha NoBepxHoCcTH obpasLua He y4nTbIBaT, €Crv 30Ha peakumn pacnpocTpaHu-
nacb Ha 30 mm. Ecnu gednarpaumn Xxumumdeckon nNpoaykuuMu He BO3HUKaeT B YCMNOBUSAX MpoBeaeHns
UCNbITaHWA, peakuua npekpallaeTcsa. CKOpoCcTb pacnpocTpaHeHUs 30Hbl peakuumn (CKopocTb AednarpaLnm)
COOTBETCTBYET CTEeMNeHN CNOCOBHOCTN XMMNYECKOM NpodyKLMn K Aednarpauum npu atmocepHoM JaBrieHum.

KpuTepun ucnelitaHus criegytowme:

«[Oa, BbicTpo»: CKOPOCTb AednarpaLmmn npesbiwaeT 5,0 Mm/c;

«[a, MegneHHo»: cKoOpOCTb AedhnarpalumnmenbLle UnupasHa 5,0 Mm/c n 6onblue unu pasHa 0,35 mv/c;

«HeT»: CKopOoCTb Aedpnarpaumm meHsiue 0,35 MM/c Mnn peakums npekpallaeTcs 4o Toro, kak

OOCTUTHYTa HUXKHAS OTMeTKa.

MpuMeyaHune—WensiTaHne Tuna a) cepum 1 (UCnblTaHe «BPpEMS — AABIIEeHNE» ) POBOAST B TOM criyyae, ec-
nun oTeeT «[a, GbICTPO» He Nony4eH.

MpuMepbl pesynbTaToB
MpuMepbl pesynbLTaToB UCMbITAHNA TUNa 6) cepun 3 ANA HEKOTOPbIX BUAOB XMMUYECKOW NPOAYKLIMN NPU-
BeJeHbl B Tabnuue 5.

Tabnwuuya 5—MNpumepsl pedynbTaToB UCMbITaHKUs Tuna 6) cepun 3

XumMuyeckas npoayKkumns Macca Temneparypa, Cropocr Pesynbrat
poay obpasua, r °C pacnpocTpaHeHusi, Mm/c 4
AszopukapboHamng 174 50 0,35 [a, megneHHo
2,2 7 -A30an(1306yTUPOHUTPUIT) 101 45 n Hert
TpeT-byTunnepokcubensoat 276 50 0,65 [a, megnexHHo
TpeT-byTunnepokcu-2-aTunrekcaHoar 237 25 0,74 [a, megnexnHo
TpeT-ByTunnepokcu-3,5,5-tpumeTunrekca- Het
HoaT, 75 % B pacTBOpUTENE 238 50 0,27
Kymuna maponepokeng, 80 % ¢ kymeHoM 273 50 0,12 Het
JuBenaounnepokena 158 20 100? Ja, 6bicTpo
Oun-TpeT-6yTMnnepokcng 212 50 0,27 Het
On-(4-TpeT-6y TMNUMKIOreKcnn) nepokeuay- Ha, megnexHo
kapboHat 123 35 4,3
Ouuetunnepokcuamkap6oHaT 159 35 Het BocnnameHenus | [a, meanenHo
Hvkymnnnepokeng 292 50 HeT BocnnameHenus Hert
Ouumknorekcun-nepokemaukapboHat — 26 26 [a, 6bicTpo
Ouumknorekcun-nepokenankapoorat, 90 % [a, BbicTpo
C BOogoOM — 15 13
[unaypovna nepokeung 130 45 HeT BocnnameHenus Hert
Hvnaypowna nepokena, 42 %-Hasi ycTonum- HeT BocnnameHeHusi Her
Bas gucnepcus B BOAE 265 45
2,5-Anmetvn-2,5-gu-(TpeT-6yTnnnepokcm)- [a, megneHHo
reKCuH-3 235 50 1,9
2,5-Inmetnn-2,5-gu-(6eH3onnnepokem )- [a, 6bicTpo
reKcaH 231 50 6,9
4-HuTtposodeHon 130 35 0,9 [a, megneHHo
" Mynbcuporanme, a 3aTeM 3aTyXaHue rnameHmn; OTCYTCTBUE YCTONYMBOrO PacrpOCTPaHEHUS NaMeHN B yCrOBMSX
NCNbITaHUA.
L MpoBogsT NPoGHOE UCMbITAHWE C UCTONb30BaHNEM CTEKISIHHOW TPyGkm guameTpom 14 mm npm 20 °C BMecTo
50 °C.
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4.1.4 Ucnbitanue cepumn 4: UcnbiTaHue Ha AecnarpaLuio B ynakoBke

HaBonpoc «[Mpoucxogut nu 6bicTpas Aednarpauus B ynakoBke ?» (CM. pPUCYHOK 1, kneTka 6) oTBevaloT Ha
OCHOBE pesynbTaToB UCTbITaHUSA cepum 4. B 3TUX LEnsax UCNonb3yloT MeToA UCnbiTaHusa Ha Agednarpaumio B
ynakoBke.

HaHHoe ucnbiTaHue TpebyeTcs NUWb B OTHOLUEHUN XMMUYECKON NPoAyKUWUK, Arst KOTOPOW nosyvyaroT
oTBeT «[la, 6bICTpo» B pe3ynbTaTte NpoBeAeHUs UCMbITaHWi cepun 3.

YCnoBusl UCNbITAHWUSE: UCTIBITAHWE CEpUU 4 MPUMEHSIIOT K ynakoBkaM (Maccou He bonee 50 kr) xumudeckom
NpoAyKLMN B TOM COCTOSIHAW 1 TOM BUZE, B KAKUX OHWU HaxoaaTcs B obpalleHun.

WUcnbiTaHue Ha Aecnarpauuio B ynakoBke

BBeaeHue
OTo UcnbITaHWE NPUMEHSIIOT Anst onpeAeneHus cnocobHOCTU ynakoBaHHOW XMMUYECKOM NpoayKLmmy bbic-
TPO pacnpocTpaHATb Aednarpauuio.
Mpu6opbl U MaTepuanbl
TpebyeTcs 3anan MOLLIHOCTbIO, AOCTAaTOYHOW TOMbKO ANS 3aXUraHUs XMMUYECKOW NpoayKuuK (Hanpu-
Mep, 3anan, coaepxaluui He 6onee 2 r MeeHHO cropatoLleint 3aKXurateribHON NMMPOTEXHUYECKOW cMecH,
3aBePHYTOW B TOHKYO MONIMMEPHY!I0 MIIEHKY), U COOTBETCTBYIOLWMIA MaTepuan ans obecneyeHnsi orpaHU4eHHO-
ro NpOCTpaHCTBa.
Mpoueaypa
McnbiTaHue NPOBOAAT € YNAaKoBaHHOW XMMUYECKON NPOAYKLUMEN B TOM COCTOSIHAM U B TOM BUAE, B KaKUX
OHa HaxoauTcsl B 0bpallieHMn. YNakoBKy yCTaHaBAWBAIOT Ha 3eMIe, a 3anan — B LLeHTPe XUMUYECKOW NPoaykK-
unn. Mpu McNbITaHUA XUAKON XMMUYECKON NPoayKLUUK criegyeT NpeaycMOoTpeTh ornopy-aepxaTerb U3 MeTar-
NU4ecKo NPOBOSIOKN A1 YCTAHOBKW 3anana B COOTBETCTBYHOLWEM MecTe. 3anan AormkeH 6blTb U30NUPOBaH OT
Xuakoctu. McnbiTaHWe NPOBOAAT B orpaHNUYeHHOM npocTpaHcTee. MpeanodtutensHuii Meto obecneveHuns
OrpaHNYeHHOro NpPoCcTpaHCcTBa COCTOUT B YKNagke CMos cbinyyero necka BOKPYr YNakoBKW, NoasepraemMomn
UCNbITaHWUIO, MUHUManNbLHONW TonwuHon 0,5 M No Bcemy nepumeTpy. B aTUX Liensix MOryT Takoke NPUMEHATLCA
ALLNKA, MELLKU UMW B1UAOHbI, HANOMHEHHbIE 3eMIel U NeCKOM U YCTaHOBMEHHbIE BOKPYT U MOBEPX YNAKOBKN C
cobnogeHneM Takol e MUHUMArbHOW TONLWWMHLL. McnbiTaHue NpoBoAAT TPU pasa, eCiv TOSNbKO A0 3TOro He
npousonaeT B3pbiB. Ecnnnocne BocnnameHeHus aednarpauumn He HabnoaaeTes, K ynakoBke Henb3s npubnu-
XaTbcs No MeHbluen mepe 30 MUH. PekomeHayeTcsl yCTaHOBUTL PSiIOM C BOCNIaMeHUTeNnem TepMmonapy Ansi
KOHTPOI1s 3a ero paboToli U AN NpoBepku Toro, 6e3onacHo Ny NpubnMKaTbCA K ynakoBke.
Kputepumu ucnbitaHusl U MeTOA OLLEHKMU pe3ynbTaToB
PesynbTaThl MCMbITaHWSA OLEHMBAIOT C Y4€TOM HanMuusl creayroLmx npusHakos 6uicTpoit gednarpauum
NCTLITYEeMOA XMMUYECKON NPOAYKLNM:
- paspyLleHus yrnakoBKu;
- paspbiBa 1 pasbpacbkiBaHusa GonbLuen YacT MaTeprnana, obpasyoLero orpaHu4eHHoOe NPOCTPaHCTBO.
Kputepun ncneiranus cnegyowime:
«[a»:  paspylleHune BHyTpeHHEeN N HapyXHo Tapel c 0b6pasoBaHueM 6onee Tpex OCKOMKOB (UCKo-
Yas HUKHIOK U BEPXHIOK YacTu Tapbl) CBUAETENLCTBYET O TOM, YTO UCMbLITYEMasi Xumu4ieckast
npoAaykLums 6elcTpo aednarpMposarna B ynakoBKe;
«HeT»: oTcyTCTBME OCKONKOB MK 06pasoBaHne He bonee Tpex OCKONKOB BHYTPEHHEN UM HAPYXKHOMN
Tapbl, UCKMOYAS HUKHIOK M BEPXHIOK YaCTU Taphbl, YKasblBAeT HA TO, YTO UCMbITYyeMast XMMU4ec-
Kas npodykuns He gedpnarpmposana 6eICTPO B yakoBke.
MpuMepbl pesynbTaToB
MpuUMepbl pe3ynbTaToB UCTIBITAHWSI CEPUU 5 AN HEKOTOPBIX BUAOB XMMUYECKOW MPoaYKLUN NPUBEAEHbI B
Tabnuue 6.

Tabnwuuya 6 —Mpumepsl pe3ynbTaToB UCTMLITAHWSA Cepumn 4

Xumudeckas npoaykums Ynakoeka Yueno ockonkos PesyneTar
NubeHsonnnepokena, 1A2, 25 kr > 40 Da
Nubensonnnepokena, 4G, 25 kr > 40 Da
IOn6eHsonnnepokena, 94 % ¢ Boao 1A2, 25 kr > 40 Oa
[n6eHsonnnepokena,75 % ¢ Boaoi 4G, 25 kr OCKOMKOB HET Hert
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4.1.5 UcnbiTaHua cepumn 5

Ha Bonpoc «KakoBa peakuus Ha HarpeBaHue B orpaHU4eHHOM o6beme?» (CM. pUcyHok 1, kneTkn 7, 8, 9
1 12) oTBEYaloT Ha OCHOBE pe3yrbTaToB UCMbITaHWA cepun 5.

B HacTosilLee BpeMs ANS 3TUX Lienel NCnonb3yT MeToabl UCNbITaHUA, NpeacTaBneHHbIe B Tabnuue 7.

Tabnwuuya 7 — Vcnone3yemble MeTOAbl UCMbITAHWIA AN UCTIbITAHWIA cepun 5

Kop ucneitaHus

(cepusi, Tun) HassaHue ucnbitaHus Moppaspen
3a) VenbiTanne Ha gednarpaumio B ynakoske (McrnbitaHve no KoeHeHy)” 4.1.5.1
36) McnbiTaHue ¢ Mcnonb3oBaHUeM Cocy/1a BbICOKOTO JaBleHns1, NpUMEHseMoe B 41.5.2

Hupepnangax?

R PekomeHayemoe nenbiTaHue Ans camopasnaratowencs XMMUYeCcKkon NpoayKumm.
9 ayKy
) PekomeHgyemoe ucnbiTaHne Anst opraHnyYecknx NepoKCuaoB.

4.1.5.1 VcnbiTanue TuNa a) cepuu 5: McnibitaHue rno KoeHeHy

BBeaeHue

[aHHoe ucnblTaHne NPUMeHsIIoT 4N onpeAeneH st YyBCTBUTENbHOCTU XMMUYECKOW MpoayKuun K achdek-
TY UIHTEHCMBHOIO HarpeBaHus B yCIOBUSIX CUMbHO OrpaHuYeHHoro obbema. MoxeT 6bITb MCMONb30BaHO BMeC-
Te C AONOMHUTENbHBIM UCMBITAHNEM Ha HarpeBaHue B orpaHU4eHHOM obbeme.

Mpubopbl U MaTepuansbl

Mpun6op (CcM. pUCYHOK 9) COCTOUT U3 cTanbHOW TPYBKM 0QHOPA3OBOro UCMOMBL30BaHMUS C 3aNoOpPHbLIM
3NeMeHTOM MHOropasoBOro UCMonbL30BaHUA, yCTaHOBNEHHON B 3alUTHO-HarpeBaTelbHOM YCTPOACTBE.
Tpy6ka n3rotoBneHa MeTo4oM riny6oKoi BEITAKKW M3 TOHKONIMCTOBOW CTan COOTBETCTBYIOLLEro KauecTBa.
Macca Tpy6ku coctasnsiet (25,5 £ 1,0) r. OTKpbITbIA KOHeL, TPYOk/ umeeT dpnaHel,. 3akpbiBatoLLyto nnacTu-
HY C OTBEPCTUEM, Yepe3 KOTOPOe BbIXOAAT rasbl pasnaraiowenca XMMnM4e ckon NnpoayKLMmn, N3roToBNAOT U3
)Kaponpo4yHON XPOMUCTOW cTann, U oHa MMeeT BapuaHTbl CO cneaylowmMmn gnameTpamu otsepctuin: 1,0;
1,5;2,0;2,5; 3,0;5,0; 8,0; 12,0; 20,0 mm. Pazmepbl pe3b60B0Oro konbLa U raiku (3anopHoro anemeHTa) npu-
BeAeHbl Ha pucyHke 9.

Harpes ocyLlecTBNSIOT € UCMONb30BAHUMEM NporaHa, NoAaBaeMoro U3 NPoMbILINEHHoro 6annoHa, ume-
lOLEero perynaTop AaBneHus, Yepes pacxogoMmep U pacnpefenutenbHblil KONNEKTOp Ha YeTbipe roperiku.
MoryT 6bITb MCMONb30BaHbl Apyrve TONMBHbLIE rasbl MPU YCoBUK obecneyeHna MK yKasaHHOW CKOPOCTH
Harpesa. [laBneHuve rasza perynmpytoT nytem KanubpoBKku B LenAX Mony4eHUa CKoOpoCTU Harpesa, paBHOW
(3,3 £ 0,3) K/c. B xoae kanmbpoBKM OCyLLECTBNAOT pa3orpes Tpy6ku (MMeeT NNacTUHKY ¢ 0TBEPCTUEM pa3Me-
poM 1,5 MM), sanonHeHHoi 27 cm® aubyTundTanarta. BpeMs, 3a KOTopoe TemnepaTtypa XuakoctTn (Msmepsie-
Masi C MOMOLLIbIO TepMonapbl 4namMeTpom 1 MM, YCTaHOBIIEHHOMN NO LEHTPY Ha 43 MM HUXKe OKOHEYHOCTU TPpYOKu)
nogHnmeTcs co 135 °C 0o 285 °C, pernctpmpytoT 1 pacCUUTLIBAOT CKOPOCTb Harpesa.

Tak kak npu nucnbiTaHun Tpybka MoxeT BbiTe paspylleHa, Harpes NPOU3BOAUTCA B 3aLUTHOM CBapHOM
ALWMKE, KOHCTPYKLIMS 1 pa3Mepbl KOTOPOTO MokasaHbl Ha pucyHke 10. Tpybka NeXUT Ha ABYX CTPEXHSAX, yCTa-
HOBMEHHbIX B OTBEPCTHSA, NPOCBEPIEHHbIE B MPOTUBOMOMOXHBIX CTeHKaX Alwmka. Fopenku saxuraioT ogHOBpe-
MEHHO MYCKOBBIM XXMKIEPOM UMK 3MeKTpUYecknM BocnnameHuTenem. Mpubop Ana ucnelTaHMA NnomellaioT B
3aLWUTHYH 30HY. Heo6X0aMMo NpUHATL Mepbl, 06ecnevnsatoLme, 4Tobbl HUKakue BO3AYLIHLIE MOTOKN He BNUst-
N1 Ha nnams ropenok. Cneayet o6ecneunTs BITSXKKY ra3os unn abiMa, o6pasylolmxca B pesynbTaTte UCTbl-
TaHus.
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A — ravika (b = 10,0 unu 20,0 mm), paccuntaHHas Ha raevHbiv kntod 41; B — nnactuHa ¢ otBepcetuem (a = 1,0 — 20,0 mm B gnamertpe);
C — pe3bboBoe konbuo; D — dacku ans raedHoro knoda 36; E — dnaneu; F — Tpybka

PucyHok 9 — lMpubop anst npoBegeHUs ucnbitaHns no KoeHeHy (ONbITHLIN KOMMNMNEKT C TPYOKOW)
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PucyHok 10 — 3awmTHO-HarpeBaTenbHoe YyCTPOWCTBO

Mpouenypa

O6bIYHO XMMUYECKYH0 NPOAYKLMUIO UCMBITLIBAKOT B TOM BUAE, B KAKOM €€ MOITy4atoT, XOTS B HEKOTOPbIX CIy-
Hadax MOXeT OKa3aTbCA HeOGXO,El,VIMbIM ncnbiTblBaTb XMMUYECKYIO NMPOAYKLUIO B pa3Mesib4eHHOM Buae. ,U,ﬂﬂ
TBEPAOU XMMUYECKOW NPOoAYKL MU Maccy MaTepuana, UCTomb3yeMoro s KaXaoro UCNbITaHns, onpeaensoT ¢
MOMOLLbIO ABYX3TaMNHOM NpoLeaypbl XONOCTOro UcnbiTaHus. TapupoBaHHyto TpyBKy 3anofHAT 9 cM3 Xumu-
YecKom NpoayKuum n TpambyioT!) nyTeM NpunoxeHus ko Bcemy nonepeyHoMy cedeHmnto Tpyoku yeunua 80 H.
Ecnu maTtepuan cxumaetcs, To 4o6aBnAoT u TpaMbytoT ero 4oNOMHUTENbHOE KONUYECTBO, NOKa Tpybka He
6yneT 3anonHeHa Ao BbICOThI 55 MM 0T BepxHero kpasi. OnpeaensioT o6y maccy, HeobxoaAMmyto Ans Hanos-
HeHusi TPYOKM 40 YPOBHA 55 MM, 1 3ackinatoT ABe Ao6aBoYHbIe NapTuK, KaXKAYH0 U3 KOTOPbIX TpaMOytoT ¢ npume-
HeHneM ycunusa 80 H. lanee matepuan nuéo nobasnsioT U TpambytoT, b0 nsbiMaioT Tak, YTobbl TpyOka 6bina
3anorHeHa Ao ypoBHsA 15 MM OT BepXHero Kpasi.

" Mo cooBpaxeHnsim 6e30NacHOCTH, HANPUMEp B CIy4ae, eCN XMMUYecKas NPOAYKLMA YyBCTBUTENBHA K TPEHUIO,
TpamboBaTk ee He cneayeT. Ecnu dmanueckoe coctosiHne o6pasua MOXET BbiTb U3MEHEHO B pe3ynbTaTe CKaTusi UNn ec-
nm cxatue obpasua He COOTHOCUTCS! C 0BbIMHBIMM YCNOBUSIMK OGpaLLEHNsI NPOAYKUUM, HANPUMEP B CIlyHae BOTOKHUCTbIX
mMaTtepuanos, TO MOXHO UCMOMNb30BaTh Goree TUNMYHbLIE METOAbI HANOIHEHUS,
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MpoussogAT BTOPYD HAOMBKY, HauMHas ¢ yTpamboBaHHOW A06GaBOYHOW MapTuM, cocTaBnsoLen
TpeTbio YacTb MO OTHOLWEHUIO K 06LIe Macce, paccunTaHHOW Npu Nepeoil Habueke. TpamOytoOT C NPUMEHEH!-
em ycunusa 80 H gse no6aBoyYHble NapTumn U YPOBEHb XMMUYECKON NPOAYKUMKN B TpybGKe yCTaHaBNMBAlOT Ha
paccTosiHum 15 MM OT BepxHero kpas nytem gobasneHust unu n3bATUA matepnana. Konnuectso tBepaoro
maTepuana, ycTaHOBNEHHOro B Xxoe BTOPOW HabuBKW, NCNONb3YOT ANs KaXA4oro npobHOro HanosHeHus,
OCYLLECTBIISIEMOro € NOMOLLbIO TPEX paBHOLEHHbIX 406aBOUYHBIX NAPTURA, KaXAas N3 KOTOPBIX CXUMaeTcs A0
9 M3 (3TOT NpoLLeCC MOXET BbITb 0BNIEerYeH NyTeM UCNoNb3oBaHUs PasaenuTenbHbIX konew). >KUakocT v renmu
3arpyxatoT B Tpy6Ky A0 BbICOTHI 60 MM, NpUYeM renu cneayeT 3arpyxaTb ¢ 0co60i OCTOPOXHOCTbIO, YTOGbI
npeaoTBpaTuTh o6pasoBaHue nycToT. PesbboBoe konblLo HageBaloT Ha Tpy6GKy CHU3Y, BCTaBNAT COOT-
BETCTBYIOLLYIO NNACTUHKY C OTBEPCTUEM U MOCNE HaHeCeHUs CMaskn Ha ocHoBe Aucynbduaa monnbaeHa
ranky 3aBUHYMBaIOT BPYYHYIO.

BaxHo npoBepuThb, He Nonana v xuMudeckasi IpoAyKLUsA B NPOCTPaHCTBO Mexay dhraHLem U nnacTuHOW
unu Ha pe3sboy.

B cnyyae ucnonb3oBaHus NacTuH ¢ oTBepcTAMU AvameTpamu 1,0—8,0 MM cnedyeT NPUMEHSITh Fraiku ¢
oTeepcTMem guameTtpom 10,0 MM; ecnn guameTp OTBEPCTUS NNAacTUHbl 6onblue 8,0 MM, TO OTBEPCTUE raitkun
OOMKHO umeTb AvameTp 20,0 MM. Kaxkayto TpybKy MCnonb3ytoT TONbKO Afisl 0gHOro ucnbitaHus. MNMnactuHa ¢
oTBepcTMeM, pe3bboBbie KoMbLa U raiku MOryT 6bITb UCNOMb30BaHbl MOBTOPHO, €CIW OHU HE MOBPEXAEHbI.

Tpybky nomeLL@loT B XXECTKO YCTAaHOBMEHHbIE TUCKW, @ raiky 3aBMHUMBAIOT raeyHbIM KIlo4oM. 3atemM
TPYOKyY yKnaabiBaloT Ha ABa CTEPXKHS B 3aLMTHOM siiuke. McnbiTaTenbHyo 30Hy ocBo60XaAaroT, No4aroT ras u
3axuratoT ropenku. Bpems 4o HacTynneHus peakumm 1 NpoaoKUTENbHOCTb peakLMm MoryT AaTb AONOSHU-
TenbHyto MHopmaumio, Heobxogumyio Ans aHanusa pesynbTaToB. Ecnu paspbiBa Tpybku He npoucxoauT, To
Harpes cnefyeT NpoAoXKaThk Mo MeHbLUEe Mepe B TedeHue 5 MUH 10 3aBepLUeHus ucnbiTaHna. MNocne kaxaoro
MCMbITAaHWUS OCKOJIKU TPYOKM, €Criv OHU UMeLoTCsl, cCOBMpPaloT U B3BELLUMBAIOT.

PaznuuatoT crniegytolme Buabl BO3QENCTBUSA Ha TPYOKy:

«O»: Tpy6Ka He NoaBepriack U3MeHeHUAM;

«A»: [AHO Tpy6KM BBIFTHYNOCh;

«B»: [HO M CTEHKa TPYGKM BbITHYNUCD;

«C»: [HO TPYyBKM packononocs;

«D»: cTeHKa TpY6KM packomnonach;

«Ex: TpyBka packononacs Ha asa') ockorka;

«F»: Tpy6ka packononack HaTpu' yacTuunu Gonee, rnaBHbIM 0GPa3oM KPYMHbIE, KOTOPLIE B HEKO-
TOPbIX Cy4Yaax MOryT 6bITb CoeAUHeHb! APYT C APYTOM C MOMOLLHO Y3KOM NEHTI;

«G»: Tpy6ka packononack Ha MHOXECTBO YacTel, rMaBHbIM 06pa3oM MENKMX, NpUdYeM 3anopHbIii
3MEMEHT He MOBPEXaEH;

«H» Tpy6Ka packornonack Ha MHOXECTBO 04eHb MeNKMX YacTe, 3arnopHbIiA 3rIeMeHT BbIrHYNCs Uiv
packononcs.

Mpumepsl paspyweHnii Buaos «Dx», «E» n «F» nokasaHbl Ha pucyHke 11.

Ecnu ncnblTaHue NpUBENo K paspyLleHnam Buaos « O»—«E», pesynbTaT pacLeHnBatoT Kak «0TCYTCTBUe
B3pbIBay. ECnu UcMbITaHWe NPUBOAMT K paspyLUeHnam BUaoB «F», «G» unu «Hx», pesynbTaT pacLeHUBatoT Kak
«B3pbIBY.

Ceputo UCMbITaHWIA HAYMHAKOT C OAHOTO UCMbITAHUS, MPU KOTOPOM MPUMEHSIIOT NNAaCTUHY C OTBEPCTUEM
anameTtpom 20,0 mm. Ecrin npu aTom ncnelTaHumn HabnogaeTcst pesynbTaT «B3pbIB», CEPUI0 UCMbITAHUA Npo-
[AOIKakT ¢ UCMonb3oBaHMeM Tpybok 6e3 NnacTMH ¢ oTBEPCTUAMU U 6e3 raek, Ho ¢ pe3bGOBBIMU KOMbLaMU
(oTBEpPCTUS AnameTpoM 24,0 mm). Ecnv npu gnameTpe otepctuda 20,0 MM HabntogaeTca «0TCYTCTBUE B3PbI-
Ba», CEPUH0 UCTBITAHNA NPOAOITKAT MYyTEM O4NHOYHBIX UCTIBITAHWUA C UCNONb30BaHUEM MIACTUH C OTBEPCTUS-
My aameTpamun 12,0; 8,0; 5,0; 3,0; 2,0; 1,51, HakoHeL, 1,0 MM 0 T€X NOP, Noka Npu OAHOM U3 3TUX ANaMeTPOB
He ByaeT Nnony4YeH pesynsTaT «B3pbiB». 3aTeM UCNbITaHWS NPOBOAAT Npu 6onee KpyMnHbIX AMameTpax B COOT-
BeTCTBWUM c nocnegoBaTensHocTbo: 1,0; 1,5;2,0; 2,5; 3,0; 5,0; 8,0; 12,0; 20,0 MM 40 NoMyYeHMs TOMbKO OTpULa-
TeIbHbIX Pe3ysibTaToB B TPEX UCMbITAaHUAX 0QHOrO YPOoBHsI. MpeaenbHbIM AUaMeTpoM XUMUYECKOW NPoAYyKLMU
aBnaeTca camblii GONbLLOA AnaMeTp OTBEPCTUS, PU KOTOPOM NOMYyYeH pesyrbTaT «B3pbiB». Ecnvnpuguamert-
pe 1,0 MM He NONYy4YeH pesynbTaT «B3pbIB», PErMCTPUPYIOT NpeaerbHbli AnameTp MeHee 1,0 MMm.

") BepxHioto 4acTb TPY6KM, OCTAIOLLYIOCS B 3aMOPHOM 3MIEMEHTE, 3aCUMTBIBAIOT KAK OAMH OCKOIIOK.
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PucyHok 11 — MNpumepbl paspyLueHuin BuaoB «D», «E» n «F»

KpuTtepuu ucnbiTaHusi U MeToA OLLEHKU pe3ynbTaroB

KpuTepum ucnbiTaHus cnegyiowme:

«bypHas»: npegenbHbIn gnameTp 6onbLue unm paseH 2,0 MMm;
«CpegHsisi»: npegencHbIN guameTp paseH 1,5 Mm;
«Cnabas»:

mo6oM ucnbiTaHum, oTnmyaeTtcs ot Tuna «Oy»;
«OTcyTCTBYET®:

X, OTHOCUTCS K TUny «O».
Mpumepbl pe3ynbTaToB

npefenbHbIM gvaMmetrp paeBeH unu meHbwe 1,0 mm, n acdexT, nonyqYeHHsIn Npy

npepenbHbIA AMaMeTp meHbLue 1,0 MM, 1 3P eKT, Nony4eHHbIN NPy BCEX UCTIbITAHU-

anMepr pe3ynbTaToOB UCNbLITAHUA TUMNA a) cepum 5ana HEKOTOpPbIX BUAOB XUMUYECKOWN npoaykuum npu-

BeZleHbl B Tabnuue 8.

Ta6nwya 8 — MNpumepbl pe3ynbTaToB UCTILITAHUSA TUNA a) cepumn 5

MNMnoTHOCTD,

XumMuueckas npoaykums i MNpumeuarune Pesynbrar
HuTpat aMMoHus, rpaHynbl + Xuakoe TONMUBO 840—900 | B nepBoHavyanbHOM BUAe —
Hutpar amMoHums, rpaHynbl + XXuakoe TOMNfIMBO 750—760 | 2 temnepaTypHbIX UMKna +
Hutpat amMoHus + TpuHuTpoTONyon + ropiounii matepuan | 1030—1070 | B nepBoHa4anbHOM BUAe +
HuTtpaTt amMmmoHua B rpaHynax + AMHUTPOTONyon (Ha NoBepx- B nepBoHayanbHOM Bue —
HOCTH) 820—830
HuTpaTt ammoHus B rpaHynax + AMHUTpOTONYoN (Ha NnoBepx- +
HOCTH) 800—830 304unpn40 °C
HuTpat aMMoHus + gMHUTPOTOMNYyON + ropIoYMin MaTepuan 970—1030 | B nepeoHayan-HOM Buae —
Hutpar amMoHust + guHUTPOTONYyON + ropioYMin MaTepuan 780—960 | B nepBoHauanbHOM Buae +
HuTpar ammoHus + ropioumnia maTtepuan 840—950 | B nepBoHauyanbHOM BUAE —
HuTtpar ammoHus + roproumia Matepuan 620—840 | B nepBoHavanbHOM BUAES +
HuTtpar aMMOHuUs + HUTpaT LWEeNnoYyHoro MeTaina + HuTpaTt B nepeoHa4yanbLHoOM BUAe —
WEeNOYHO3EMENbHOTO  MeTanna + anoMuMHuiA + Boga + ropio-
Ynui Matepuan 1300—1450
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OkonyaHue mabnuusi 8

MnoTHOCTB,

Xumuyeckas npoaykums
poayku Kr/m3

Mpumevanue PesynbTtar

HuTpaT amMmoHus + HUTpaT WenoYyHoro meTanna + Hutpar B nepeoHavansHoM Buae +
LLeNIovHO3eMeNlbHOro  MeTanna + antoMuHwii + Boga + ropto-
4N MaTepman 1130—1220

Hutpat amMoHWs + HUTPaT LWeNoYHOro MmeTanna + Hu- B nepBoHavanbHoM BMAe —
TpaT + TPUHUTPOTONYON + anioMUHUIA + Boda + ropioumn mate-
pwan 1500

HuTpaT amMOoHMs + HATpPaT LLEMo4YHOro MeTanna + Hu- B nepeoHavansHom Buae +
TpaT + TPUHUTPOTONYON + anioMUHUIA + Boda + ropioumn marte-
pvan 1130—1220

Hutpat ammoHus/meTanon (90/10), B rpaHynax —

HuTtpaT ammoHusi/HuTpomeTaH, 87/13 +

HuTtpat ammoHwus/xvakoe Tonnueo (94/8), B rpaHynax —

HuTtpat ammoHus/xnakoe Tonnueo (94/6), 200 Mkm +

TpuHuTpoTONyon, B rpaHynax +

4.1.5.2 UcnbiTaHue TUNa 6) cepun 5: UcnbiTaHue ¢ UCNONb3oBaHUEM COCyAa BLICOKOTO AABMNEHUs, Npu-
MeHsieMoe B HngepnaHgax

BBeneHue

[aHHoe UcnblTaH1e NPUMEHSAIOT AN onpeaeneHUs YyBCTBUTENbHOCTU XMMUYECKO NpoayKumn k adcek-
TY MIHTEHCUBHOIO HarpeBaHus B YCROBUSIX onpeaenieHHOro orpaHuyeHHoro o6bema. MoxeT 6bITb Ucnonb3oBa-
HO BMeCTe C JOMNOMHUTENbHBIM UCTIbITAaHUEM Ha HarpeBaHue B OrpaHUYeHHOM o6beme.

Mpu6opbl u maTtepuansi

Cocyd ebicokozo OasneHus

O6opyaoBsaHWe Ans UcnbITaHUs NokasaHo Ha pucyHke 12. Cocya U3roTOBIEH U3 HepXaBeLen cTanu
Tuna AlSI316. UcnonbayeTca 8 AnCcKoB ANs oTBEPCTUA, AnaMeTpbl KoTopbix cocTtaensatoT: 1,0; 2,0; 3,5;6,0;9,0;
12,0; 16,0 1 24,0 MMm. TonwmHa 3TUX anckoB cocTasnsieT (2,0 + 0,2) Mm. PaspbiBHble MEMGpaHbI NpeacTaBnaloT
coboil anoMuHueBble auck avameTpom 38 MM, paccuuTaHHble Ha paspbis npu (620 + 60) kMa n 22 °C
(cm. pucyHok 13).

Ycempodicmeo 0nisi Hagpesa

HarpeBs cocyaa BbICOKOro AaBMeHNs OCYLLECTBAAETCA NOCPeACTBOM CKUraHUA NPOMbILLISIEHHOTO ByTaHa,
noctynatowero us 6annoHa, ocHalweHHoro pegyktopom. MNpuMeHsioT razosyto ropenky Tuna « Tekmo». flonyc-
KaeTca NpUMeHeHWe Apyrux rasos Npu yCroBUA UCNONb3OBaHUA COOTBETCTBYHOLLEN ropenkn n obecneveHus
ckopoctu Harpesa (3,5 + 0,3) K/c. CneayeT npoBepuTb CKOPOCTb Harpesa nyTem Harpeea 10 r aubytundrana-
Ta B cocyae BbICOKOIo AaBNeHNA U n3MepeHusi ero Temnepatypbl. Bpemsi, 3aTpavyeHHoe Ha NOBLILWEHWE TeMne-
paTtypbl Macna ¢ 50 °C go 200 °C, perucTpupyoT U pacCHATBLIBAIOT CKOPOCTbL HarpeBa.

Mpoueaypa

Ana npoeeaeHus obbIHOrO UCNbITaHUA B cocy nomeltatoT 10  xumudeckon npoaykuun. flHo cocyaa
MOKPLIBAIOT POBHLIM CIIOEM XMMUYECKON npoAyKuui. CHavana ucnonb3ayloT NNacTuHy ¢ 16-MunaMmMeTpoBbLIM
oTBepCcTUeM, 3aTeM yCTaHaBMBAKOT PaspbiBHYIO MeMBpaHy, NIaCTUHY C LLEHTPanbHbIM OTBEPCTUEM U 3a)XKUM-
Hyt0 BTYNKy. Mainku-6apaluku 3aBUHYMBAIOT BPYUHYIO, @ MYXYH raiky — raeyHbIM Kno4oM. PaspbiBHYO MeM-
6paHy MOKpbIBAOT AOCTaTOYHBIM KONUYECTBOM BOAbl ANA ee oxnaxaeHua. Cocya BLICOKOrO AaBfeHUa
yCTaHaBNMBaloT Ha TPeHore (C KOMbL,OM BHYTPEHHUM AnameTpoM 67 MM), MOMELLEHHON B 3aLUMTHBIA LUNnHAP.
Konbuo, pacnonoxeHHoe B cpeaHel 4acTu cocyaa BbICOKOro AaBeHUsl, AOIHKHO ONMPaTbCs Ha TPEHOTY.
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A — paspbiBHas MeMbpaHa; B — nnactuHa ¢ otBepctuem; C — onbITHbIN 06pasel; D — ropenka tuna «Tekniox»; E — cocyfl BbICOKOro
NaBNeHusi BHYTPEHHUM AuameTpom 50 MM 1 BHYTpeHHel BicoTon 94,5 mm

PucyHok 12 — Mpu6op ana npoBeaeHNSA UCNbITaHUs! C UCTNIONB3OBAHWEM COCYAa BbICOKOTO aBneHus,
npumensiemoro B Hngepnangax
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A — paspbIBHas MemBpaHa; B — nnactuHa ¢ oteepctuem; C — onbITHbIH o6pa3sel,

PucyHok 13 — KomnnekT pa3pbiBHON MembpaHbi

Mocne BKMOYEeHNUA ropenkn nogady rasa 1 Bosgyxa perynvpyroT Takum obpasom, 4Tobbl nnamMsa umeno
rony6oi uBeT, a BHyTPEHHWUIA KOHYC NNaMeHn — cBeTno-rony6oi. BelcoTa TpeHorn AomkHa 6bITb Takoi, 4ToGbl
BHYTPEHHUIN KOHYC crierka kacarncs gHa cocyaa. [openky yctaHasnuMBaloT No4 cocy4oM Yepes oTBepcTue, npo-
AenaHHoe B 3alMTHOM UnnHape. MecTo npoBedeHns UCTbITaHna AOMKHO 6bITb 060pya0BaHO XOpOoLLEei BEH-
TUNALMEN, N AOCTYN K HEMY BO BpeMsl NPOBeAeHNs UCMbITaHUA A0MKeH BbITb 3akpbiT. HapyxHoe HabnogeHue
3a COCYA0OM OCYLLECTBISIOT NIMGO C NOMOLLBHO 3epKart, MG Yepes 3akpblToe 6POHUPOBaHHBLIM CTEKITOM OTBEp-
cTue B cTeHe. MamepeHHoe BpemMsa 40 peaKLn 1 NPOAOIDKUTENbHOCTL peakuni MOryT AaTb AONONHATENBHYIO
nHbopMaLMio, MONEe3HYo AN UHTeprpeTauum pesynbTaTtoB. B koHUe cocya oxnaxaaloT B BOAE U O4MLLAIOT.

Ecnu paspbiBa MeMbpaHbl Npu AamMeTpe oTBEPCTUS 16 MM HE NPONCXOANUT, BKCNEPUMEHTLI NPoACIKaloT
B nocneaosarensHoct 6,0, 2,0 1 1,0 MM (0AMH 3KCMEPUMEHT NPU KaXKAOM AnameTpe), Noka He HacCTYNUT pas-
pbiB MeMbpaHhl. B criyuae, ecnu He HabniogaeTcs paspbiBa MeM6paHbl Npu gnameTpe oteepctua 1,0 Mm, cne-
Jywollee UCMbiTaHWe MPU 3TOM AuameTpe NpoBoAasaT ¢ ucnonb3oaHuem 50 r emecto 10 r xvmudeckon
npoayKuun.

Ecnu pazpbiBa MembpaHbl MO-NPeXXHEMY HE MPOUCXOAUT, UCNbITaHNE NPOAOIIKAOT A0 TPeX nocneaosa-
TeNbHO NPOBeAEHHbIX 3KCNEPUMEHTOB, HE MPUBEALUMX K pa3pbiBy MemMBpaHbl. B cnyyae e paspbiBa akcnepu-
MeHTBI MpodosrkaloT Ha cneayowem, bonee BoicokoM ypoBHe (10 r BMecTo 50 r xumudeckon NpoayKUUn Unv
cneaylowuin guameTp 0TBEpPCTUNA), Noka He ByaeT HalaeH ypoBeHb, NP KOTOPOM He MPONCXOAUT PaspLIBOB B
Tpex nocneaoBaTenbHbIX IKCNepUMeHTax.
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KpuTepun ucnbiTaHUSi U METOA, OLEHKMN Pe3yNbTaToB

OTHOCUTENbHAs CTENEHb YYBCTBUTENBHOCTA XMMUYECKOW NPOAYKLMU K HArpeBy B COCYAe BLICOKOro AaB-
NeHUsa BblpaxxaeTcsl BENUYUHON NpeAenbHOro AamMeTpa, T. €. camoro 6oMbLUIoro AuameTpa 0TBepCcTMs B MUN-
nMMeTpax, NPy KOTOPOM MO KpaiHe Mepe B OAHOM U3 TPEX UCTILITaHWI paspbiBHas MeMBpaHa paspywaeTcs,
Jaxe ecrnn B Xo[e TpexX UCMbITaHWIA C MCNOoMb3oBaHUEM NNACTUH ¢ NocneayoLLuMn 66nb6WMMK AuameTpamu
OTBEPCTHI OHa OCTaeTCs HeMoBPEXAEHHON.

KpuTepum ncnbiTaHus cneaytolme:

«BypHas peakunsi»:

«CpeaHaga peakumsi»:

«Cnabas peakums»:

«Peakunsa OTCYTCTBYEeT»!:

MpumMepbl pe3ynbTaToB

pa3pblB MemBpaHbl Npu aameTpe oTeepcTus 9,0 MM unu Gonee npn macce
obpasua10r;

OTCyTCTBUE paspbiBa MemGpaHbl npu gnameTpe oTeepcTis 9,0 MM, HO pas-
pbIB MeMBpaHbl Npu AnameTpe oTBepcTUs 3,5 MM unn 6,0 MM — npu Macce
obpasua10r;

oTCcyTCTBUE NpU AnameTpe oTBepcTua 3,5 MM 1 Npu Macce obpasua 10T, Ho
pa3pbiB MembpaHbl npu anameTpe oteepcTna 1,0 MM unu 2,0 MM — npu Mac-
ce obpasua 10 r, unu paspbie MeMbpaHbl npu guameTpe oTBepcTUsa 1,0 MM
npuv macce o6pasua 50r;

OTCyTCTBUE pa3pbiBa MemMbBpaHbl Npy avameTpe oTBepcTUs 1,0 MM Npu Mac-
ce obpasua 50r.

MprMepbl peaynbTaToB UCMbITaHUA TUNa 6) ceprn 5 AN HEKOTOPLIX BUOB XUMUYECKOI NPOLYKLMM NPy~

BeaeHbl B Tabnuue 9.

Tab6nwuuya 9— lNpumepsl pe3ynsTaToB UCNbITaHUA TUNa 6) cepumn 5

MpepenbHbIA Peakuusa

Kumueckan npoayKkuus auameTp, Mm (pesynbTar)
AsoankapboHamug, 1,5 Cnabasn
2,2"-A3ogu(2,4-guMeTnnBanepoHUTpmI) 6,0 CpegaHsis
2,2"-A30an(1306yTMPOHUTPUIT) 55 CpeaHsis
2,2"-A30au(2-MeTnnByTMPOHUTPUI) 6,0 CpegaHsis
TpeT-ByTmnnepokcubeHaoat 9,0 BypHas
TpeT-BbyTunnepokeu-2-aTunrekcaHoat 6,0 CpegaHsis
Kymuna rmaponepokena, 80 % ¢ kymeHOM 1,0 Cnabas
Hn6eHaounnepokeuad, 75 % ¢ Bogomn 6,0 CpegHsis
An-TpeT-6yTnnnepokeung, 3,5 CpegaHsis
2,5-[I1aTOKCH-4-MOPHONMHOBEH30AMA30HNIALIMHK-XTTopKa, 90 % <1,0" OTcyTeTyeT
2,5-AuaTokeun-4-mophonnHobeHsonamasonmii-retpadtopbopar, 97 % <1,0 OTcyterByeT
2,5-[lnatoken-4-(cpeHnncynsoHnn)-6eH3onamasoHuit-umHkxnopua, 67 % <1,0" OrtcyterByet
Hvnaypowna nepokevg 2,0 Cnabas
Hunayponna nepokeug, 42 %, ycronumBas aucnepcusi B Boge < 1,01) OrcyTecTBYeT
3-Metun-4-(nupponuagurun-1)6eH3onguasonnin-retpacdpropbopar, 95 % <1,0" OrtcytcTByeT
4-Hutposoderon 1,0" Cnabas
" Ucnbitanve npoeegeHo ¢ obpasuom maccon 50 r.

4.1.6 UcnbiTaHue cepumn 6: UcnbiTaHne no moguduLupoBaHHoMy meToay Tpayuns
Ha Bonpoc «KakoBa B3pbIBHas MOLLHOCTb?» (CM. PUCYHOK 1, kreTka 11) oTBe4aloT Ha OCHOBE pesynbTa-

TOB UCMbITAHUS cepun 6.

B HacTosillee BpeMs Ana 3TUX LeNied UCMONb3YHT MCMbiTaHue no MoauduuMpoBaHHOMY MeToay

Tpayuns.
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Xumudeckas NpoayKums, He paccMaTpuBaemas ¢ 3Tol Liesbio, MoXeT BbiTb 0THeceHa k knaccy 5 (tuny E)
6e3 aanbHenLwmMX UcnbITaHUA.

[aHHoe ucnbITaHne MoXeT BbIThb Takke MCNOMb30BaHO B OTHOLLEHUN XUMUYECKOW NPoAYyKLMK, NpoBepsie-
MO Ha cnocoBHOCTb pacnpocTpaHaTb ASTOHALMIO.

YcnoBus UCNbITaHNiA:

- pesynbTarhl, NoMy4YeHHbIe B X0Ae UCNbITaHWUSA, 3aBUCST OT YyBCTBUTENLHOCTN XUMUYECKON NPOAYKLIAN K
AeToHVpYoLLeMy yaapy 1 T MOLLIHOCTW UCNONb30BaHHOro AeToHaTopa. Ecnun pesynbTaTel 3HaUUTENbHO HUXe
pesynbTaToB, MoNy4YeHHbIX MPU UCTILITAHUN aHANOTMYHON XMMUYECKOM NPOAYKLIMK, MOXET GbITb UCMONb3oBaHa
6onee MoLLHaa cMcTeMa UHULIMMPOBaHUA, COOTBETCTBRYIOLLMM 06pa3oM aganTupoBaHHas (Hanpumep, 3a cuet
NCNonb30BaHNA NHEPTHLIX 0BPasLIOB) K KPUTEPUAM UCTILITAHUS;

- YcMbITaHWs NPOBOASAT NpU TEMNepaType okpyxatoLlei cpeabl. OaHako, ecnn KOHTPOosibHas Temnepary-
pa HWXe TemnepaTypbl OKpyXatoLei cpeabl, He06XoANMO NPUHATL COOTBETCTBYIOLUE MEPbI NPEeAOCTOPOXK-
HocTu. Ecnn xvmndeckas npoAyKuus HaxoanTtcs B obpalleHnn npu perynnpyemMon Temnepartype kak Tsepaas
XMUYecKasa NpoayKkLUus, HO SBMSETCA XUAKOW NPy Temnepartype okpyXatolwen cpefibl, TO B TaKkoM crnyyae
1CrbITaHWe NMpOBOAAT MNpU TeMnepaTtype, KOTopasa YyTb HUXKE ee TOYKA NNaBNeHNns.

UcnbiTaHue no MOAMd)MquOBaHHOMy MeToAny Tpayu.nﬂ

BBepgeHue

[aHHoe ncneiTaHue NpoBoAAT B LENsAX N3MepeHNs B3pblBHOW MOLLIHOCTU XMMUYECKOW NpoayKumu. fleto-
HaTop MHALUMPYETCS B XUMUYECKOW NPOAYKLNU, KOTOPasa COAEPKUTCA B OFpaHUIeHHOM 06 beMe NonocTu CBUH-
uosoro 6noka. BapbiBHass MOWHOCTL BbipaXkaeTcA B CpeAHEM yBenuueHnM obbema nornoctn B CBUHLOBOM
610Ke No cpaBHEHUIO C BENUYUHON, NOMYYEHHOMW B XOA€ UCMbITaHUSI UHEPTHOWM XMMUYECKO npodykuum, obna-
JaroLlein aHanorMyHbIMU hU3nHeCKUMU CBOUCTBaMM.

Mpu6opbl U maTepuanbl

CBWHUOBBIA 6510K N3roTOBAAIOT U3 LENbHOMUTONO UMW BbiAaBMEHHOro CBUHLIOBOTO CTEPXKHS AMaMeTpoM
(50 £ 1) MM 1 gnnHoM 70 MM, OH UMeeT NOMOCTb AMaMeTPoM 25,4 MM U ANMHON 57,2 MM (CM. pUCYHOK 14).
MonocTb BbiICBEPNMBAOT NEepKon, YTOObI M3bexaTb noBpexaeHus 6rnoka. B kauecTBe kancions-geToHaTopa
MCronb3ytoT cTaHAapTHbI AeToHaTop Ne 8 (CLUA) (cM. npunoxeHune A). Komnnekt A UCnonb3yoT Ans XUOKon n
nactoobpasHoil XMMUYECKOW NPOoAYyKUMK, KOMMNIEeKT B — ana TBepaoi xumudeckon Npoaykumm (CM. pucy-
Hok 15). ins obpa3sua B komnsiekTe A ucnonb3ytoT dnakoH 06beMom 12 MN, UMeroLUA HapYKHBIN AvameTp
21 mm. Ans obpasua B komnnekte B ucnonb3ytoT hnakoH 06beMom 16 M, UMeoLUA HapyXHblA guameTp
24,9 mM. CTaHOapTHblE NONNATUINEHOBLIE NPOGKU NOCTaBNAT BMecTe ¢ hriakoHamu. Tpybky, doukcupyioLLyto
NonoXeHue Karctons-geToHaTopa B komrnriektax A u B, usrotoensatoT us bopocunukatHoro crekna. Ee BHelw-
HWUiA guameTp 10 MM, gnvHa 75 mm. TpybKy NNOTHO BCTaBAAT B 0TBEpCTUE AMameTpoM 10 MM, BLICBEprieHHoe
B LieHTpe NonuaTuneHoBo npobku. [ina yaepxanua cnakoHa B LEHTpe NoMocTU CBUHLLOBOIO 6110ka B KOMMeK-
Te A1Cnonb3ayloT ABa pe3nHoBbIX O-BUAHBIX KOMbUa (BHYTPEeHHW agnameTp — 16,5 MM, AnameTp nonepeyHoro
ceyeHus —2,5 mm).
50,8

+04
25455

70 £ 0,25

77
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PucyHok 14 — YcTaHoBKa Ans NPoBeAeHUst UCNbITaHWA No MoauduunposaHHoMy meToay Tpayuns
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A — cTeknsiHHan Tpybka; B — cTeknsHHbIN hnakoH (12 mn B komnnekte A, 16 mn B komnnekrte B);
C — O-BuaHoe konbLo (ToNbKO B komnnekTe A); D — CBUHLOBbLIN 6nok; E — npobka

PucyHnok 15 — Komnnekrsl A B

Mpoueaypa

LecTurpaMmMoBblil 06pa3eL, nomeLlatoT Bo hriakoH, co6paHHbIi A0MKHBIM 06pa3om, KOTOpbIA BCTaBMs-
tOT B CBMHLOBBIA 6110K. CBMHLLOBBIV 610K yCTaHaBNMBaIOT Ha TBEPAYIO MOBEPXHOCTb B 3aLUMLLEHHON 30HE, Kan-
CloNb-AeTOHAaTOP MNOSTHOCTLIO BBOAAT BHYTPb W MOCNE TOro, Kak BCe Mogun NOKUHYT 30HY UCNbITaHUS, Kancronb
npuBogsT B AelicTeue. C NOMOLLbIO BOAbI, UCTOMb3YeMON 40 M NOCre UCTIbITaHNs!, U3MePSItoT C TOYHOCTBIO A0
0,2 M1 06beM NOOCTU B CBMHLLOBOM BIOKE.

Tpu ncnelTaHUsa NPoOBOAAT Ha XUMUYECKON MPoAyKUMU 1 OOHO — Ha NHEPTHOI 3TaNOHHOW XUMUYECKON
NPOAYKLUN C UCMOMb30BaHNEeM KOMMNIIeKTa TOro Xe Tuna.

KpuTepuu ucnbitTaHuit U METOA OLLeHKU pe3ynbTaToB

B3pbIBHast MOLLHOCTL ONBITHOTO 0Opa3sLUa BuipaxkaeTcs B cpeaHeM yBenndeHnn o6 bema nonocTu B CBUH-
LOBOM BroKe Mo CPaBHEHUIO C BEMTMYUHON, NOSTyYEHHOW NPU UCNBITAHUA UHEPTHON STANOHHOW XMMUYECKON
nNpoayKuuN.

KpuTepuu ucnbiTaHus cnegytowme:

«He cnabasi»: cpeaHee YnCToe pacllmpeHue B 6ioke paBHO UK NpeBbillaeT 12 cM3;
«Cnabas»: cpefiHee YACTOE pacluMpeHue B 6roke cocTaBnsAeT meHee 12 cm3, HO NpeBbiWwaeT
3cems;

«OTCyTCTBYET»: CpedHee YACTOoe paclupeHue B 6roke paBHoO UK cocTasnseT meHee 3 cmd.

MpumMmepbl pe3ynbTaToB

Mpumepbl pe3ynbTaToB UCMbITaHUsS ceprmr 6 4NA HEKOTOPbIX BUAOB XUMUYECKON NPpOoAYKLUN NpUBEAEHbI B
Tabnuue 10.

PaclumpeHue c MHepTHON 3TaNOHHOW XMMUYECKO NpoayKLMeE B KoMnnekTe A npuseaeHo B Tabnuue 11.
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Tab6nwuya 10 — MNpuMepbl pe3ynbTaToB UCTILITAHUA cepun 6

Xumunueckas npoaykumsi Cpenuee Llucl?wespacmupeuue, Peakuus (pesynbrar)

2,2’ -A3oan(n306yTUPOHMTPUIT) 18 He cnabas
2,2’ -Asoan(2-meTnnbyTMPOHUTPUIT) 14 He cnabas
TpeT-byTuna mpponepokeng, 72 % ¢ Bogon 7 Cnabas

TpeT-bytunnepokcuauerar, 75 % B pactBope 25 He cnabas
TpeT-byTunnepokcmbensoar 19 He cnabas
TpeT-ByTMnnepokcu-2-atunrekcaHoat 10 Cnabas

Kymuna rugponepokeung, 85 % ¢ kymeHoM 5 Cnabasn

[Oun6eHsonnnepokeng 16 He cnabas
[u-TpeT-6yTnnnepokemg, 12 He cnabas
[u-BTOp-OyTMNNEpOKCUanKapboHaT 23" He cnabas
[vmn3onponuvnnepokcyavkapboHat 45" He cnabas
2,5-AvmeTvn-2,5-au-(TpeT-6yTMNNepoKeu) rekcuH-3 31 He cnabas
2,5-Anmetun-2,5-gu-(6eH3omnnepokeu)rekcat 9 Cnabas

[u-H-nponunnepokcmavikapboHar 32" He cnabas

" MpoeeneHo npyu TemnepaType OKpY>KaloUero Bo3ayxa.

Tabnwuuya 11— Pacwmperne ¢ MHEPTHON STANIOHHON XMMNYECKON NPoAyKUMEN B koMnnekTe A

Xumundeckas npoayKums

CpenHee uncToe paciupeHue, cm3

Boagyx 6
Oumetundranar 10
Yant-cnuput 10,5
Macta, 60 % CaCOs3 + 40 % aumeTundranata 8
Boga 10

4.1.7 UcnbiTaHue cepum 7: UcnbiTaHUsi Ha TENNIOBOW B3pbIB B yNakoBKe

UcnbiTaHue cepumn 7 NpegHasHayeHo ANt oTBeTa Ha Bonpoc «MoxeT nu B3opBaThbCA B YNakOBaHHOM
Buae?» (cM. pucyHok 1, knetka 10). B HacTosiLee Bpemsi UCNONb3yoT MeTo UCNbITAHWUA Ha TEMNNOBOW B3PbIB B

ynakoBkKe.

[aHHoe ucnbITaHne HeobXoAUMMO NPOBOAUTL TOSNBLKO ANSl XUMUYECKOW NPOoAYKLMKU, BYPHO pearvpytoLlen
B XOA€ UCNbITaHUIA, CBSI3aHHBLIX C HArpPEBOM B OfpeenieHHOM orpaHuyeHHOM o6beMe (UCTbITaHWUA cepum 5).
Ycnosue ucnbiTaHWin: UCnbiTaHWue cepun 7 NPUMEHSIIOT K YakoBKam XMMUYECKOW NpoayKuMmn (Maccoi He

6onee 50 Kr) B TOM COCTOSIHWM 1 B TOM Bu/ie, B KaKUX OHa HaxoauTcsl B o6palueHun.

UcnbiTaHue Ha TennoBow B3pbiB B YNaKkoBKe

BBeneHue

[aHHoe ucnbiTaHue npoBOAAT And onpeaeneHna noteHumnana TenfioBoro B3pbiBa XUMUYECKON npoayk-

LN B yNaKoBKe.

Mpu6opbl u MaTepuanbl

[1nsa npoBeAeHUSA AaHHOTO UCTIbITaHUS HeobXoAMMbI crefyroLme NpUbopsbl U MaTepuarbl:
- Tapa (He KpynHee Tapbl, Heob6xoaMMon A 50 Kr XUMUYEeCKo NpoayKLmMn);

= XUMU4ecCKasa npoayKkuma,

- COOTBETCTBYIOLLMIA HarpeBaTenbHbIA Npubop (Hanpumep, MOLIHOCTLIO 2 KBT Ha 25 Kr Xumudeckoin npo-

Aykuuu);
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Mpouenypa

WUcnbiTanue NnpoBoasT ¢ ynakoBaHHON XUMUYECKOW NPOoAYKUMEN B TOM COCTOAHUU U TOM BUJE, B Kakmx oHa
HaxoauTca B obpalleHun. MeToa MHULMMPOBaHWUA TENNOBOIO B3pbiBa COCTOUT B Kak MOXHO bonee paBHoMep-
HOM Harpese XUMUYECKOM NMpoAyKLMN C NOMOLLbIO 31eKTPUYECKON HarpesaTenbHON Cnparnu, Haxoasilencs B
ynakoBke. [NoBepxHOCTHasA TeMnepaTtypa HarpesaTenbHOW Cnupani He 4oMmkHa ObITb HACTOSILKO BbICOKOWM, YTO-
6bl BbI3BaTh MpeXAeBpeMeHHOe BOCNNaMeHeHne Xumudeckoin npoaykumu. MoxeT BO3HUKHYTb Heobxoau-
MOCTb B UCMOMb30BaHUN HECKOMbKUX HarpesaTenbHbIX cnupanei. Ynakosky yCTaHaBNMBaIOT Ha CTeH ] B LiensX
ee yaepXaHus B BepTuKarbHOM NonoxeHnU. BkniovaoT cucteMy Harpesa U NOCTOAHHO PErncTpupyloT Temne-
paTypy XMMU4ecKomn npoaykumn. CkopocTb Harpesa AosmkHa cocTaBnATb okono 60 °C/u. PasHuua Temneparyp
XUMUYECKON NPOAYKLIMM B BEPXHEN U HWKHE N YacTAX yNakoBKWU A0MKHA BbITb Kak MOXXHO MeHbLUen. PekomeHay-
erca NnpeJycMoTpeTb BO3MOXHOCTb AUCTAHLMOHHOMO YHUMTOXEHWA YNakoBKW B Criydae MoBpexaeHus
HarpesaTenbHoro npubopa. UcnbitaHne NpoBoAAT ABaxAbl, €CMU TOMbKO MOCMe MepBOro UCMbITaHUA He
npounsonaeT B3pbiBa.

Kputepuu ucnbiTaHusa u MeToq OLEHKU pe3ynbTaToB

OcyuecTensioT HabnogeHue 3a npu3HakaMu B3pbiBa UCMILITYEMOW YNAKOBKMW, O HANUUYMM KOTOPLIX CBU-
AeTenbCcTBYeT paspylueHue ynakosku. MonyyeHHble pesynbTaThl 4EACTBUTENbHBI TOMBKO ANS UCIbITYeMOn

YMaKkoBKW.
KpuTepuu ucnbiTaHus cnegytowme:
«[a»: paspyLueHue BHYTpeHHel W/unu HapyHol Tapbl ¢ obpasoBaHueM bornee Tpex parMeHToB

(3a McknoYeHNeM HUXKHE N N BepXHel YacTel Tapbl) cCBUAETENbCTBYET O TOM, YTO UCTbITYeMasn
XUMmnYeckasi npogyKUMA MOXET NPUBECTU K B3PbIBY 3TOW YNaKOBKM;
«Het»:  oTcyTcTBME paspyweHua unu paspylueHue c obpaszoBaHueM He 6onee Tpex pparMeHToB CBU-
OeTenbCTBYET O TOM, YTO UCNbITYEMAsi XMMUJeckasi NpoAyKLUS He B3pbIBAETCA B yNaKoBKe.
Mpumepbl peaynbTaToB
MpuMepbl pe3ynbTaToB UCNLITaHNA cepun 7 ANst HEKOTOPOW XMMUYECKON NpoayKuMn NnpuseaeHb! B Tab-
nuue 12.

Tab6nwuya 12 — MNpumepbl pe3ynbTaToB UCNbITaHUSI cepyumn 7

Xumudeckas npoaykumus Ynakoska Yucno ockonkos Pesynetar

2,2 ' -Asoau-(1306y TMPOHMTPIN) 4G, 30 kr 6.0." Het
TpeT-ByTunnepokcuGeHsoar 1B1,25n >30 Oa
TpeT-ByTunnepokcubensoat 6HG2, 30 n 6.0." Het
TpeT-ByTunnepokcu-2-aTunrekcaHoat 1B1,25 n >5 Oa
TpeT-ByTUNNepoKcH-2-3TUrrekcaHoaT 6HG2, 30 n 6.0." Hert
TpeT-ByTunnepokcunsonponunkapboxar 1B1,25 n >80 Jik]
TpeT-ByTunnepokcumsonponunkapGoHar 6HG2, 30 n >20 [a
TpeT-ByTunnepokcunmeanar, 75 % B pacTeope 6HG2, 30 n 6.0." Het
Ou6ensonnnepokeua, 75 % ¢ Boaow 4G, 25 kr B.0." Het
2,2-0u-(tpet-6ytunnepokcn)ByTaH, 50 % B pacTeope 3H1,25n 6.0." Het
2,2-[n-(1peT-6yTunnepokcu)6yTaH, 50 % B pacTeope 6HG2, 30 n 6.0." Het
Y «B.0.» 03Hauaet «6e3 OCKONKOBY.

4.1.8 UcnbitaHusa cepun 8

B aaHHOM cepuu UCNILITAHWUIA cogepXkaTca MeToabl UcnbiTaHuin Ans onpegenerua TCYP. TCYP onpeae-
nsaeTcA Kak camasl Hu3kasi TemnepaTypa, Npu KOTOPON XUMUYeckas npoayKuua, HaxoAAWwanacsa B yrnakoBke,
MOXeT NoABEPrHYTLCA CAMOYCKOPALWEMYCS pasnoxeHuto. 3HaveHune TCYP 3aBucuT ot KOMGUHMPOBaHHOTO
BO3AENCTBUA TaKNX COCTaBNSIOLIMX, KAK TeMnepaTypa okpyxXatowien cpefbl, KNHeTUKa pasnoxXeHus, pasmep
yNaKoBKW, a Takke CNocoBHOCTb XMMUYECKOW NPoAYKLMK 1 ee Tapbl Kk Teronepeade. [ina obner4eHuns Tosko-
BaHWUA pe3ynbTaToB MOryT 6bITb UCNOMb30BaHbI MOAENN, NPU KOTOPLIX OCHOBHOE CONPOTUBEHWE TEMITIOBOMY
NOTOKY OKa3blBaeTCs:

- Ha NMHWW pasaena, T. e. Ha NOBEPXHOCTU ynakoBku (Mogenb CemeHoBa);
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- BHYTPW XUMMUYecKom npoaykunm (Moaens dpaHk-KameHukoro) unm

- coveTaHueM aTUX ABYX 3nemMeHToB (Mogens Tomaca).

UcnbiTaHns cepum 8 BkrtovatoT B cebs npoueaypy v Kputepuu, kacalolwmecs TennoycTonuMBoCTN XMMU-
YecKoM MpoayKLMM Npu TeMnepatypax, Npun KOTOPbIX OHa HaxXoAUTCS B 06paLleHUK, UK Kacarowmecsa yCTaHoB-
NIeHNs TOro, COOTBETCTBYET N XUMUYeckasi NpoayKuns onpeaesieH o caMmopasnaratoLeincs.

B HacTosiLLee BpeMsl 418 3TUX Leneil Ucnonb3ayloT MeTodbl, npeacTaBneHHble B Tabnuue 13.

Tabnwnuya 13 — Vcnonbayemble METOABI UCMIBITAHWI ANSA UCTIbITAHUIA cepun 5

Kopa nenbiTaHus
Ha3ssaHue ucnbitaHus Moapaspen
(cepus, TvN)
8 a) VMcnbiTanne B uensx onpegenenuns TCYP metogom CLWA" 4.1.8.1
8 6) WcnbiTanne Ha xpaHenue B aguabartuyeckux yenoeusx (MAY)? 4.1.8.2
8 B) VcnblTaHne Ha XpaHeHue B YCNOBUAX akKyMyINMpoBaHUA Tenna® 4.1.8.3

" PekomeHayemoe ucnbiTaHne XMMUYECKON NPOAYKUNKN, HAXOASLENCA B YNAKOBKE.
PekoMeHagyemoe ncnbiTaHne XMMUYECKON NPoAYyKUMM, HaXOAsLENCs B YNaKOBKe, KOHTEWHEPAX cpeaHen rpy3o-
nogbEMHOCTU Ansi maccoBbix rpy3os (KCIMMI) unu uncrepHax.

% PekomeHayemMoe ucnbiTaHme XMMUYECKON NPOAYKUMKY, Haxoasiwencs B ynakokax, KCI'MI™ unu mansix umctepHax.

Kaxgoe ncnblTaHue cBsA3aHo MMB0 ¢ XpaHeHNeM Npu YCTaHOBMNEHHOW BHELWHEN TeMnepaType U Habnio-
AeHuneM 3a Ntob0oN NHULMMPOBaHHON peakuuei, NMbo ¢ XxpaHeHUeM B YCIOBUSAX, Bnn3knx kK aguabaTuyeckum, n
N3MepeHnem ckopocTn TennoobpasosaHmsa B 3aBUCUMMOCTU OT TemnepaTtypbl. Kaxabii U3 ykasaHHbIX METOA0B
NPUMEHSIIOT K TBEPAON, XUAKON 1 NacToobpasHon XMMUYECKOU NpoAYyKLMN U AnuCnepcuam.

[ aHHbI nepeveHb NCMbITAHWIA He ABMAETCA UCYEPNbIBAIOLLIMM; MOTYT 6biTb UCMONb30BaHbI APYrue UCTbl-
TaHWs, ecriv ¢ UX MOMOLLLbIO MOXKHO NOMY4YUTb ToYHOe 3HaYeHune TCYP ynakoBaHHOW XUMUYECKOW NPOoAYKLIMK.

Ecnn Heobxogmumo (TCYP < 50 °C gnst opraHundeckux nepokcuaos, TCYP < 55 °C ans camopasnarato-
LLECS XMMUYECKOM NPOAYKLIMM), KOHTPONBbHAA U aBapuintHas TeMnepatypbl MOryT 6bITh ornpeaeneHbl Ha OCHO-
Be TCYP B cooTBeTCcTBUN C Tabnuuen 14.

Tabnwuuya 14 — OnpegeneHvie KOHTPOINMbLHOW U aBapUAHOW TeMnepartyp

Tun cocyna TCyP" KoHTponkHas Temnepatypa AsapuitHas Temnepatypa
< 20 °C unv Huxe Ha 20 °C Huxe TCYP Ha 10 °C Huxe TCYP
OpavHoyHas Tapa n KCIrMr oT>20°Cpo35°C Ha 15 °C Huxe TCYP Ha 10 °C nuxe TCYP
Bbiwe 35 °C Ha 10 °C Huxe TCYP Ha 5 °C Huxe TCYP
[MepeHOoCHbIE UNCTEPHBI <50°C Ha 10 °C Huxe TCYP Ha 5 °C Huxe TCYP
Y TCYP ynakoBaHHoOW 4151 0GpalLeHnst XMMUYECKOI NMPOayKLMK.

Ecnn xumunyeckyto npoayKLUIo UCMBITEIBAIOT Ha NpeAMET onpeaeneHust Toro, ABMASETCS M oHa caMopas-
narawoLencs XMmumieckon npogyKkunen, To NpoBoAsT UCNbITaHWUA cepun 8 unu nogxodsiliee anbTepHaTUBHOE
UcnelTaHWe ¢ Lenbio onpeaenunTb, cocTasnsieT nnee TCYP <75 °C, ecnu oHa HaxoanTtest B 50-kunorpaMmMoBon
yraKkoBke.

PesynbTaTbl, Nony4yeHHble AN Hanbonee KpynHOM ynakoBKM, MPUMEHUMbI K MEHbLUMM NO pasmepy yna-
KOBKaM aHanorn4Hom KOHCTPYKLUN 1 U3 aHanorMyHoro Matepuana, ecnu tennonepegaya Ha eguHuLy maccel
He MeHbLue, YeM anst 6onee KpyrnHOM ynakoBKy.

Ycnosus UcnblTaHUiA:

- 0o NpoBedeHust UCNbITaHWn B Lienax onpegenerHua TCYP onpeaensioT achdekT HarpesaHus B orpaHu-
YeHHOM o6 beme (McrbiTaHna cepumn 5). CnegyeT NpPUHATL Mepbl 6e30NacHOCTU, YUUTBIBAIOLLME BOSMOXHOCTb
onacHoro paspyLUeHns UCMbITaTeNbHOro cocyaa v ornacHOCTb, CBSA3aHHYHO C BOCMIaMeHeHNeM BTOPUYHBIX TOM-
NBOBO3AYLUHBIX CMeCcel U ¢ BbiAeNeHNeM TOKCUYHBIX MPOAYKTOBR pasnoxkeHus. XUMUYeCKyo npodyKumio, cno-
COBHYI0 e TOHUPOBATb, CriedyeT UCTbITbIBATL MWLLb MOCe NPUHSTASI 0COBbIX Mep NPeAcCTOPOXHOCTY;

- BbiBpaHHoOe UCMbITaHWe OOMKHO BbiTb penpe3eHTaTUBHbLIM C TOUYKW 3peHNs pasmepa 1 MaTepuana yna-
KOBKW. B crnyyae Bblb6opa meTannmyeckoi tTapbl, KCIMI™ unn unctepH MoXeT BOZHUKHYTb HEOBXOANMOCTL B

30



FOCT P 54509—2011

TOM, 4YTOObI BKNIOUNTL B OMNbITHLIA 06pa3sew penpe3eHTaTUBHOE C TOUKM 3peHust MeTanna(oB) v NoLwaam KoH-
TakTa Konn4ecTso MeTanna;

- 0cobyto OCTOPOXHOCTL criedyeT NposiBIsATb Npy paboTe ¢ 0bpasLaMm, KOTopble Obifn UCMbITaHbI, Tak
Kak B HUX MOTTIM MPOU30ATU M3MEHEHWs], caenasLune X MeHee YyCTONUnBbLIMU 1 6onee YyBCcTBUTENbHLIMU. [Noc-
ne UcnbiTaHnsl 0bpasLibl crieayeT Kak MOXKHO CKOpee YHUUTOXUTD;

- o6pasLbl, koTopble ObiM UCMILITaHLI NPU oNpeaenieHHoN TeMnepaType U SIBHO He NpopearnpoBsany,
MOTYT ObITb MCNOMb30BaHbI NOBTOPHO NALLbL A NPO6HBLIX LieNei Npyu YCIoBUU MPUHSITUSI 0COBLIX Mep OCTOPOXK-
HocTu. Ons onpegeneHus cdhaktudeckon TCYP cneayeT ucnonb3oBaTth CBEXUe 0bpasLbl.

Ecnun ucnbiTbiBaloT HEMOSHYIO YNAKoBKY, AaHHble O Tennootgadye, Ucnorb3yeMble Ans onpeaeneHus
TCYP, aomxHbl 6bITb TUNWMYHBEIMKU AN ynakosku, KCIMI™ unu umctepHbl. 3HaueHue TennooTaayqum Ha eauHuLy
macchl ynakoski, KCIMI™ nnv uMcTepHbl MOXKHO onpeaennTb NnyTem pacyeTa (C y4eTOM KONnM4ecTBa XuMmn4yec-
KO NpoAyKLMK, pa3smepoB YNakoBKu, Tensonepeaaqn B XMMUYeckom NpoayKLum 1 Tensnonepeaaymn yepes yna-
KOBKY B OKpYXatoLlyto cpeay) Uiy nyTeM M3mepeHus nonynepuoga OXNakOeHUs yrnakoBKW, 3anofIHEHHON
AaHHOW XMMUYECKON NPpoayKLMen Unn Kakoin-nnbo Apyron Xumuieckon NnpoaykLmen ¢ aHanormiHeiMu pusu-
YyecKMMK cBOMCTBaMU. 3Ha4eHWe Tennootaaqu Ha eauHuuy maccel L, BT/kr - K, MOXHO paccuntaTtb Ha OCHOBe
nonynepuoaa oxnaxaeHus ty,, ¢, U yAenbHON TennoemkocTu Cp, Ibx/kr - K, xumunyecko npogykumm no
cneaytowen oopmyne:

_In2C,

t1/ 2

L

Monynepuoa oxnaxaeHns MOXHO onpeaenunTb NyTeM U3MepeHna Nnepruoaa, 3a KOTOpbI pasHULa Mexay
TemnepaTypor obpasLiau TeMnepaTypoil oKpyKatoLen cpeabl ymeHbLIMMIAck B ABa pasa. Hanpumep, B cnyvyae
XuakocTel Tapa MoxeT 6bITb 3anonHeHa gubyTundTanatom unu gumeTnundTanaToM, KOTOpbIA pasorpesaeT-
csi npubnusntensHo Ao 80 °C. Boay Ucnonb3oBaTh He credyeT, Tak Kak U3-3a ucnapeHus/koHaeHcaumm moryT
ObITb NONyYeHbl oWNBoYHEIE pesynbTaThl. [MageHne TeMnepaTypbl U3MEPSAIOT B LIEeHTPe yNakoBKW B TeMnepa-
TYPHOM UHTepBarse, BkntovatoweM B cebs npeanonaraemyto TCYP. Jnsa macwtabupoBaHUs MOXeT okasaTbes
HeobXoaAMMbIM MOCTOSAHHO KOHTPONMPOBaTb TeMnepaTypy XMMUYECKO NpodyKLMn 1 oKpyXatowen cpeabl U
3aTeM UCMOoNb30BaTh JIMHENHYO PErPeccuto 4ns NonyyYeHns KoadpruneHToB ypaBHeHUs

IN(T-T)=c,+c+{,

roe T — TemnepaTtypa XMMudeckon npogykuuu, °C;
T, — Temnepartypa oKkpyxatoLlero sosayxa, °C;
¢, = In [(HavanbHas TemnepaTypa XMMUYecKkon NpoayKLUN) — (HavanbHas TemnepaTypa oKkpyxatowero
Bo3Ayxa)l;
L,
CP
t— Bpewms, c.
Mpumepbl NokasaTeneln TeNnooTAauM AN psaaa TUNNYHBIX YNakoBOK NpuBedeHbl B Tabnuue 15, daktu-
yeckoe 3HayeHue 3aBncuT oT PopMbl, TOMLNHBI CTEHOK, MOBEPXHOCTHOTO MOKPLITUSA U T. . Tapsbl.

c:

Tabnwuuya 15— 3HavyeHne TENOOTAAYM Ha eanHMLY Macchl ynakoBok, KCI'MI™ u uncTtepH

Tun Tapsi HOMI/IHaJ'IbI-:_Iaﬂ EeMKOCTb, Cogepxumoe Ten;g:gﬂa:’aMH;/eﬁm}:muy

0N XMaKoM XMMUYECKOW NPOAYKLIMU:

1A1 50 47,5 xr AM®" 63
1H1 50 47,5 kr gMo” 94
1H1 200 200 kr Bogbl 56
3H1 (yepHan) 60 47,5 kr Mo 105
6HG2 30 35,0 kr Mo 69
KCI'MrIr 31 HA 1 500 500 kr Bogbl 51
LiucTepHa 3400 3400 kr BOAbI 182
KoHTeitHep-uncteprHa  (n3oTep- 20000 14150 kr nsopgoaekaHa 1,7

MUYECKNI)
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OkoryaHue mabnuysi 15

HoMuHanbHas emMKoCTb, Tennootgava Ha eauHULy
Twn Tapbl n Copepxumoe maccs! L, MBT/K - kr
[ns TBepAon XMMUYECKON NPOAYKUMK:
1G 38 28,0 kr AUre? 35
1G 50 37,0 kr ALY 29
1G 110 85,0 kr ALIr®Y 22
4G 50 32,0 kr AUre? 27
D AMd — avmeTwdTanar.
2 paccunTaHa Ha ocHOBe koachduLmeHTa Tennonepegaqm, pasHoro 5 Br/m - K.
3 Ouumknorekcundpranar (TBepAas xummueckas NPOAYKUMS ).

4.1.8.1 UcnbiTaHne Tuna a) cepun 8: UcnbiTaHue B Lensx onpeaeneHns TCYP metogom CLUA

BBeaeHue

[aHHbIM MeToAoM onpeAensiioT MUHUMAaIIbHYIO NOCTOSAHHYIO TeMnepaTypy OKpyXKatowen cpeabl, npu
KOTOpPOW B KOHKPETHOW yMnakoBKe MPOUCXOAUT CaMOYCKOPSIOLWEECs Pa3foXeHUe XUMUYECKON NpoayKuuu.
3TUM MEeToA0M MOTYT UCMbITbIBATb YNaKoBKU BMECTUMOCTBLIO A0 220 n. MoXHO Takke NonAy4YnTb HAUKaLUo
B3PLIBOOMACHOCTU, CBA3AHHOW C peakumnei pasnoxeHus.

Mpu6Gopkl U MaTepuansl

UcnbiTyemasn xumudeckas npogyKLmns 1 ynakoBka A0MKHbI 6bITb TUNUYHBIMK ANA XMMUYECKOW NPoAaYKUMA
1 yNakoBOK, NpeAHa3HayveHHbIX Ans ncnonb3osaHns. KoHdurypaums ynakoskn UMeeT CyLLleCTBEHHOe 3Haye-
HWe A5 3TOro UCMbITaHMUS.

Mpubop cocTonT N3 NCNbITaTeNbHOM KamMmepbl, B KOTOPOW TeMnepaTypa BO34yXa, OKpYXXaroLwero ncnbitye-
MYIO YMaKoBKY, MOXET NoAaepXXuMBaTbCs Ha MOCTOSAHHOM YPOBHE B TedeHue MUHUMyM 10 aHein.

UcnbiTaTenbHas Kamepa gomkHa ObITb N3roToBNEHa TakuM 06pasom, 4Tobb:

- OHa BblNla XopoLO U30NMPOBaHa;

- TeMneparypa L1pKynvpyoLwero Bosgyxa TepMocTaTMyeckn KOHTponupoBanach, obecneunBas paBHo-
MepHYyto TeMnepaTypy Bosayxa B npegenax 2 °C oT Hy)kHOW TeMnepaTyphl;

- MUHUManbHOoe paccTosHUe MexXay YNakoBKOM 1 cTeHKo kamepbl cocTasnsno 100 Mm.

MokeT 6bITb UCNONb30BaH M6OR TUMN NeYu, ecnm oHa yaoBneTBopsieT Tpe6oBaHUSM B OTHOLLEHWW pery-
NpoBaHNA TemMnepaTypbl U He BLIZOBET BOCMIaMeHeHUsi MPOAYKTOB Pa3fioXKeHUs.

Meyb ANs ManorabapuTHBIX YNakoBOK MOXHO M3roTOBUTL U3 cTanbHoro 6bapabana 6e3 gHulla BMecTu-
MocTbto 220 1. B Takyto nedb moryT 6biTb CBOGOAHO NOMELLEHbI YaKOBKA BMECTUMOCTLIO Ao 25 . YepTex
KOHCTPYKLMM N306paskeH Ha pucyHke 16. B Takol neun MoryT 6bITb UCNbITaHbl 6onee KpynHble YNakoBKW, eCrin
NPOMEXYTOK MEXY yNakoBKOW U CTEHKOM Neyun cocTansieT 100 mMm.

OpHopasoBas neyb 4N KpynHorabapuTHEIX yNakoBOK MOXeT GbITh M3rOTOBMEHA U3 NUoMaTepuana pas-
mepom 50 x 100 MM, yrIoXKeHHOro B Kybudeckyto pamy ¢ pasmepoM pebpa 1,2 M, KOTOPYHo MOKPLIBAIOT U3HYTPU U
CHapy>K1 BoAoHeNpoHuLaeMor dpaHepor TOMWUHON 6 MM U TepMeTU3MpyHoT co Bcex cTopoH 100-munnumeTpo-
BbIM CITIOE€M CTEKMOBOIOKHA. COOTBETCTBYHOLUMIA YEPTEXK NOKa3aH Ha pucyHke 17. Pama JomkHa BbITb cHabxe-
Ha C OA4HOW CTOPOHbI LIAPHUPOM, YTOObI MOXHO GbIfTO MPOM3BOANTL 3arpysKy U pasrpysky McrnbliTaTenbHbIX
6apabaHoB. Ha nony gormkeH 6biTb ycTaHOBNEH Ha pebpo nunomatepuan pazmepom 50 x 100 mm ¢ 200-mMun-
NMMETPOBLIMU 3230paMu Mo LIEHTPY AN yaepXXaHus UCMbITaTeNbHOro KoHTenHepa Hag nonom 1 obecneveHus
CcBODOAHON LIMPKYNSLMM BO3AYXa BOKPYT YNakoBKu. [1Bepb AomkHa GbITh CHabXeHa COOTBETCTBYHOLLMMN CKO-
6amu ans nepemMelleHna 6apabaHoB ¢ NOMOLLbIO BUIIOYHOMO norpysynka. Ha npoTMBONoNoXHOM No oTHOLLE-
HUIO K ABEPU CTOPOHE A0MMKeH ObITb yCTaHOBMNEH BEHTUNATOP. Bo3ayx AOMMKeH LMPKYNMpoBaTh U3 BEPXHEro
yrna neyn K BEHTUSILUOHHOMY OTBEPCTUIO, PACMONOXEHHOMY B AMaroHanbHO NPOTUBOMNONOKHOM HKHEM
yrny. [ns pasorpesa Bo3gyxa 4OCTAaTOYHO MMETb 3NIeKTPUYECKUI HarpesaTenb MOLWHOCTLIO0 2,5 kKBT. B Bo3ay-
X03a60pHUKE U BEHTUNSILMOHHBIX BbIMYCKHBIX KaHanax, a Takke B BEpXHEWN, cpegHer U HUXKHER YacTax neyu
criegyeT yCcTaHOBUTb TepMonapsl. B criyyae xnmudeckon npoaykumm, TCYP KOTOpon H1xe TemnepaTtypbl OKpY-
Xatolero Bo3ayxa, UcnblTaHne criedyeT NpoBOAUTb B KaMepe OXITaXaeHUs v A1 oxXNaxaeHus nedn cnegy-
eT Ucnonb3oBaTh TBEPALIA AMOKCUA yriepoaa.
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A — usonsuma TonwmHoi 25 mm; B — 6apaban 6e3 anuwwa, 220 n; C — tpy6a, 19 Mmm; D — cTepxeHb ¢ netnen, 9,6 mm; E — usonsiyus
Ha CTasNIbHOM MOKPbITUK; F — KOHTPOJIbHBIN kabenb, 3 MM; G — BeHTUNATOP; H — Tepmonapbl U KOHTPONbHbIE Npubopsl; 1 — apeHax;
J — yrnosasi cTounka, 25 mm; K — narpesarens 6apa6ana, 2 kBT

PucyHok 16 — KoHcTpykuma neun ans manorabaputHon ynakoBku

YnakoBka gomkHa OblTb 060pyAOBaHa naMepuTeNbHBIM KaHanoM A1l BBoAa TepMonapbl B YNakoBKy B ee
cpeaHen Touke. NU3mepuTenbHbIA kaHan MOXeT OblTb U3rOTOBIIEH U3 CTEKIa, HepXXaBetowwen CTanm unm apyroro
noaxoAsLiero Matepuana, ogHako BBOAUTb ero criedyeT Takum 06pa3om, 4ToObl He yMeHbLUMNach NPOYHOCTb
YNaKOBKW UM BEHTUNALMOHHAA CNOCOBHOCTb.

TpebyeTca npubop AN HeNPepbLIBHOrO U3MEPEHUA U perucTpauun TemnepaTtypbl; OH AoSkeH ObiTb
3aWMLWEH OT NSITaMeHN U ONMacHOCTU B3pbiBa.

WUcnbiTaHua cneayeT NpoBoaAUTL B 30He, o6ecnevnsarolLle Haanexallyio 3aLuTy oT noxapa, onacHocTu
B3pblBa U TOKCU4YHBIX AbIMOB. PekomeHayeTca npegycmoTtpeTs 6esonacHoe pacctosiHue 90 M Mexay 30HON
UCNbITaHWA U AOPOTraMu 0OLLIECTBEHHOO MOMb30BaHUs, XUNbiMU 3gaHUsiMu. Ecriv BO3MOXHO BbliAeneHue Tok-
CMYHbIX AbIMOB, TO creayeT npeaycMoTpeTb 6onee WMpokue 30HbI 6e3onacHOCTU.

Mpouenypa

YnakoBKy B3BELLUMBAIOT. B UCNbITYEMYI0 YaKOBKY BCTaBMSAOT TepMonapy, 4HTo6bl MOXXHO k110 KOHTpONU-
poBaTb TemnepaTypy B LeHTpe obpasua. Ecnu Tpebyemas Temnepartypa neyn Huxke TeMmnepaTypbl oKpyxato-
Wwero Bo3ayxa, TO NeYb BKHOYAIOT U ee BHYTPEHHIO YacTb OXIIaXAAloT A0 HYXKHON TeMneparypsl, Npexae yem
nNoMecTUTb BHYTPb ynakoBKy. Ecnu Tpebyemasn TemnepaTtypa rnevuv pasHa Uinm rnpeBsbILIaeT TemnepaTypy okpy-
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A — BeHTUNATOP; B — WapHupsbl; C — uzonsauus; D — Harpesatens; E — 6apaban; F — 3anop; G — 6apabaH (Hanpumep,
0,58 x 0,89 m)

PncyHok 17 — KoHCTpyKums neym Ans KpynHorabapuTHOM ynakoBKu

XaroLero Bosayxa, ynakoBKy BCTaBMSIOT B MeYb Npy TEMNepaType OKpy>KaroLLero Bo3ayxa U 3aaTem nedb BKIo-
yatoT. Mexay ynakoBKOW M CTeHKaMM NeYn JOMKEH COXPaHSITbCA MAHUMATIbHBIA NPpoMexyToK 100 MM.

O6paseL HarpeBaeTCcs, M HeNpPepbIBHO KOHTPONUPYHOT TemnepaTypy o6pasua nucnolTaTensHOMU Kamepbl.
PeructpupytoT Bpemsl, koraa tTemnepatypa obpasua AocTuraet ypoBHS, KOTOPbIN Ha 2 °C Huxke TemnepaTypbl
ncnelTatenbHON KaMmepbl. 3aTeM UCMbITaHUe NPOAOIPKaoT B TeUEHUe criegyowmx ceMu AHEeN nmn 4o Toro Bpe-
MeHMU, koraa TeMmnepaTypa obpasLa NoBbICUTCA A0 YPOBHS, KOTOPbIA Ha 6 °C unn 6onee npesbiwaeT Temnepa-
TYPY WCMbITAaTeNbHOW KaMmepbl, ecnM 3TO Npous3oraeT padblle. Peructpupyetca Bpems,, 3a KoTopoe
TemnepaTypa obpasLa nogHanack ¢ ypoBHA, KoTopbliHa 2 °C HUKe TemnepaTypbl UCMbITaTeTbHOW Kamephl, A0
ee MaKcMMmanbHOW OTMETKMU.

Mocne 3aBepLUeHWs UCMbITaHWUA OXN1aanTb 06paseL, U BbIHYTb €ro U3 UcnbitatesisHoi kamepbl. OTMETUTL
n3MeHeHne TeMnepatypbl BO BpemMeHU. Ecnu ynakoBka octanach HEMOBPEXAEHHOM, 3achnkcupoBaTb NOTEPIO
macchbl B MPOLEHTHOM OTHOLLEHMMN 1 YCTAHOBUTb, MPOU3OLLIIN N1 Kakne-nnbo nameHeHus B cocTase. Cnegyet
Kak MOXXHO ckopee yaanuTs obpasel.

Ecnu TemnepaTypa o6pasua He npeBbilwaeT TemnepaTypy neuun Ha 6 °C unm 6onee, NOBTOPUTb UCTbITa-
HMe C NCcnonb3oBaHWeM HOoBOro obpasua B neyn, pasorpeToil o TeMnepaTypbl, PEBbILLAOLLENA NPEXHIO Ha
5°C. TCYP onpenenaoT Kak HauMeHbLUYIO TeMnepaTypy neyu, npu KoTOpor Temnepartypa obpasua npeBblwa-
eT TemnepaTtypy neuu Ha 6 °C unu 6onee. Ecnv xumuyeckyto NpoayKumio UCNbITLIBAKOT C LIeSbH YCTaHOBUTb,
TpebyeTcs Ny perynupoBaHue TemnepaTypbl, TO cnegyeT Npon3BecT M 4OCTaTOMHOE YACTIO UCTILITaHUA C Lienbio
onpepenutb TCYP ¢ TouHocTbio A0 5 °C nycTaHoBuTb, NpeBbiwaeT n TCYP 60 °C unu paBHseTCs 3TOMy 3Ha-
YeHuto. Ecnmn xumuyeckyro NpoayKUUIo UCTILITHIBAIOT B LeNSIX oNpeaeneHns Toro, oTBevaeT N OHa KpUTEepuio
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TCYP, ycTaHOBMEHHOMY AN caMmopasnaratoLeincsl XMMUIeckon NpoayKumn, To cnegyeT NpoBecTn 4ocTaTou-
HOe YUCNO UCNbITaHWIA, YTODOLI onpeaenuTb, coctaBnsieT N TCYP B 50-kunorpammoBoi ynakoske 75 °C unu
COCTaBNAET MEHbLLYIO BEJTMUYUNHY.

KpuTepum ucnbiTaHus u MmeTog OLeHKU pe3ynbLTaToB

TCYP peructpupyeTcs Kak HaMMeHbLLas TeMrnepaTypa, NPy KOTOPor TemnepaTtypa obpasua npesbiwaeT
Temnepatypy neun Ha 6 °C unu 6onee. Ecnv Temnepatypa 06pasua He npesbiwaeT TemnepaTtypy ne4n Ha 6 °C
unu 6onee HU Npu ogHOM ucnbiTaHum, TCYP perucTpupyeTtcs Kak Temnepartypa, Nnpesbiluaollas Makcumanb-
HYI0 TeMnepaTtypy neyu.

Mpumepsbl pe3ynLTaToB

MpuMepbl pe3ynbTaToB UCTIbLITAHWIA TUMA a) cepum 8 ANst HEKOTOPLIX BUAOB XMMUYECKOW NPOAYKLUN NpU-
BeAeHbl B Tabnuue 16.

Ta6bnwuuya 16 — Npumepbl pe3ynsTaToB UCMbITAHUNA TUNA @) cepum 8

Xumuueckas npoaykumus Macca obpasua, kr Tapa TCYP, °C
TpeT-AmunnepokcubeHsoar 18,2 6HG2, 22,8 n 65
TpeT-bytunnepokcnauetar (60 %) 7,2 6HG2, 22,8 n 75
ubeH3ounnepokeng 0,45 1G 70
[u-(4-TpeT-6yTMnumkorekcun)nepokenankapboHar 43 1G 40

2,5-AuaTokeun-4-mopdonnuHobeH30NaUa3oHNA-LMHK-
xnopug (66 %) 30 1G, 50 n 50

2-(N-aTokevkap6oHWn-N-cheHMnamMmnHo)-3-MeTok-
cn-4-(N-metun-N-umknorekcunamvmHo) GeH3onamasoHuii-
umHkxnopug, (62 %) 10 61G, 25 n 50

4.1.8.2 WcnbiTaHne Tuna 6) cepuu 8: UcnbiTaHne Ha xpaHeHWe B aguabatuyeckux ycnosusax (MAY)

BBegeHue

[aHHbIM MeToAoM onpeaensioT pyHKLMOHANBHO 3aBUCALLYIO OT TeMnepaTypbl CKOPOCTb 06pasosaHuA
Tenna pearmpyrowen XMMmieckoin npoaykummn. MonyyeHHble 3HaveHns TennoobpasoBaHusa UCNONb3YOT BMeC-
Te C AaHHbIMK O TeNnooTAaYe, KacalWwnMncs KOHKpeTHON ynakoBkuy, Ans onpeaeneHns TCYP xumuyeckon
NpoAYyKLUN B ero Tape. OTOT MeToA NPUMEHUM KO BCeM Tunam Tapsl, Bkrtodast KCFMI™ n uuctepHbl.

M3mepeHns MOXHO NPOBOANTL B TeMnepaTypHoM nHTepsare oT MuHyc 20 °C go nntoc 220 °C. HaumeHb-
Lee NoBbILUEHe TeMNepaTyphbl, KOTOPoE MOXET ObITb OGHapPYKeHO, COOTBETCTBYET CKOPOCTM Tennoobpaso-
BaHusa 15 MBT/kr. BepxHuit npeaen onpeaensoT ¢ y4eToM CnocoBHOCTU CMCTEMbI oxnaxaeHus 6esonacHo
oXIaanTb XMMUYecCKyto npodykuuio (BnnoTe Ao 500 BT/kr, ecnn B KavyecTBe oxnaautens UCNonb3yoT Boay).
YcnoBusi UCMbITaHNA He ABNsitoTcs abconoTHO agnabaTniecknmn, Tak kak TennoBele NoTepu COcTaBnsAoT
meHee 10 MBT. MakcnmanbHasa norpeluHocTb coctasnseT + 30 % npu 15 mB1/kr n £10 % — npu 100 MBT/kr
(10 BT/kr).

Ecnu cuctema oxnaxaeHusi BKoYaeTcs Ha aTane, Ha KoTOPOM CKOpOCTb TennoobpasoBaHus NpeBssblLLa-
eT oxnaxgatoLlyto crnocobHOCTb, MOXET NPOM30NTU B3pbIB. Mo3ToMy crnegyeT ocobo TliaTenbHO NOAOUTHU K
BblGOpPY MecTa UCTbITaHUs, YTOBbl CBECTU K MUHUMYMY BO3MOXHYH OMAacHOCTb, CBSA3aHHYI0 CO B3PbIBOM, @ TaK-
Xe BEPOATHOCTb NocneayoLero B3pbiBa rasoBbIX NPOAYKTOB PasfoXeHns (BTOPUYHBIN B3PbIB).

Mpubopkl U MaTepuansl

Mpnbop cocTouT N3 cTeknsaHHoro cocyaa Abtoapa (1 unu 1,5 n), B koTopom cogepxutcsi obpasey, repme-
TUYHO NeYn c cuctemon gudcpepeHLmansHOro perynmpoBaHnsa And nogaepXaHna TemnepaTypebl B npeaenax
0,1 °C no cpaBHeHUWto ¢ TeMnepaTypoi obpasLia 1 MHepPTHOM KPbILLKK A4nsa cocyaa [btoapa. B ocobbix criyyasx
MOXEeT BO3HWKHYTb HeoBX0OQUMOCTb B MCMOMb30BaHWM Aepxatenen obpasua, U3roTOBMEHHbIX U3 APYrnx
KOHCTPYKLUMOHHbIX MaTepuanos. HarpesaTtenbHas cnvparsb U 3MeeBUK OXNaXAeHUS NPOXOAAT Yepes KPbILLKY
BHYTPb cocyaa. [1ns npeaoTepalleHWUs NoBbILWeHUs AaBneHus B cocyde Jbioapa npegycMoTpeHa ABYXMeTpo-
Bas kanunnsapHaa MTO® Tpybka, npoxoadwas CkBo3b repMeTUYHYIO KPbILWKY. [ns BHYTPEeHHero pasorpesa
XUMUYECKON NPoayKLMN 0 3apaHee yCTaHOBEHHON TemnepaTypbl UNu Ans KannbpoBKkM UCMONb3YIOT Harpe-
BaTeNbHbIA 31€MEHT NOCTOAHHOW MOLLHOCTW. BHYTpPEeHHWI Harpes 1 oxnaxaeHue MoryT ObiTe aBTOMaTUYEeCKN
npekpalleHbl U BHOBb HaYaTbl NPW 3apaHee yCTaHOBIEHHbIX TeMnepaTtypax. [ToMMMo cucTembl oxnaxae-
HUS, ycTaHaBNUBAKT BTOPUYHBIA NPeaoXpaHnTeNb, OTCOeANHSAOLMIA NeYb OT UCTOYHMKA 3HEPTM NP 3apaHee
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ycTaHOBMNEHHOW TeMnepaType. CxemaTU4eckn NCNbITaHWe Ha XpaHeHue B agnabaTtudeckux ycnosuax (MAY)
n3obpaxkeHo Ha pucyHke 18.

TemnepaTypa XMMU4ecKon npoayKUNUn nsmepsieTcsl B ee LeHTPe ¢ NOMOLLbIO TepMonap Unn NnaTUHOBbLIX
AaTYNKOB COMPOTUBIEHMS, MOMELLIEHHBIX B CTallbHYH UM CTEKNAHHYI0 Tpybky. TemnepaTtypa okpyxaioLiero
BO34YyXa N3MepseTCsi Ha TOM ke BbICOTe, YTO U TemnepaTypa obpasua, Takke ¢ NoMOLLbIo TepMonap Unn nnaTu-
HOBBIX AaTYMKOB COMPOTUBMAEHUS. [N OCYLUECTBMNEeHUS KOHTPONA TeMnepatypbl XUMUYECKon NpoayKuun n
BO34yxa B neun TpebyeTcst obopyagoBaHue ANs HENPEPbLIBHOTO U3MEPEHUA U pernucTpauumn TemnepaTtypbl. 3To
o6opyaoBaHue AoMKHO BbITh 3aLLMLLEHO OT NnamMeHu 1 B3pbiBa. B cnyyae xumuyeckon npogaykumm, TCYP koTo-
PO HUXe TeMrnepaTypbl OKpYXKaloLLero Bosayxa, ucneitaHue cnegyet NpoBoAUTh B KaMmepe oxnaxaeHua unu
AN OXNaXaeHWs neyn cneagyeT UCNonb3oBaTe TBEPAbIA AUOKCUA yrnepoaa.

Mpouenypa

Kanun6poBky ocyLlecTBASIOT criedyowmm obpasom:

- HanonHAT cocya [lbloapa Xrnopuaom HaTpus, AnbyTundTanaTtoMm Unu COOTBETCTBYIOLLMM MACIOM 1
rnomeLLaroT ero B AepxaTesb cocyaa B neun UAY;

- HarpeBaloT obpaseL, ¢ WaroBbIM NoBbIWeHWeM Temnepatypbl 20 °C, ucnonb3sys Ans aToro cuctemy
BHYTPEHHEero Harpesa ¢ U3BeCTHOM HOMUHAMbHOW MOLHOCTLIO, Hanpumep 0,333 unu 1 BT, uonpeaenaoT Ten-
nosble notepunpn40 °C, 60 °C,80°Cun100 °C;

- UCMONb3YIOT AaHHble Ang onpeaeneHns TennoeMKocTn cocyaa [iboapa, NpUMeHsIst MeTof, U3NoXeH-
HbIA HUAXKeE.

 ANNNNONNNNN
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A — MHOroTO4EeYHbIN perncTpaTop 1 perynatop Temnepatypsl (10 MB); B — HapyxHas ycTaHOBKa Ha Hynb; C — 3anucbiBatoLlee
YCTPONCTBO BbICOKOW TOMHOCTU; D — ynpaBneHue; E — pene; F — BHYTPEHHWII NEPBUYHBI HarpesaTenb

//////////////

PurcyHok 18 — Cxema npubopa anst nposegexus NAY
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Mpoueaypa ncnblTaHUA:

1) cocya [btoapa HanomnHsoT B3BeLeHHLIM 06pasLoM, BKoYas TUMMYHOE KOMMYECTBO MaTepuana
Tapbl (ECN OHa MeTannMueckas), U noMeLLatoT ero B iepxaTenb cocyaa B neyun NAY;

2) npuctynatoT KHabnoaeHuo 3a TemMnepaTypoi U 3aTeM NoBsbILaoT TeMnepaTypy obpastLia, Ucnomnb3ys
BHYTPEHHWIA HarpeBaTenb, 40 3apaHee yCTaHOBIEHHOMO YPOBHS, PV KOTOPOM MOXKET NPON3oATN 0BHapyxuBa-
eMblli caMopasorpes. YaeNbHYH TENNOEMKOCTb XMMUYECKOM NPOAYKLMM PACCHATHIBAIOT C MOMOLLLIO AaHHbIX O
MOBbILIEHUN AaBINEHNS, BpEMEHU HarpeBsa U HarpeBaTelbHOW MOLLHOCTY;

3) BHYTPeHHW HarpeBs NpekpaLlaoT M NPoBepAT TeMnepaTtypy. Ecnv B TeueHune 24 4 NoBbILEHUS TEM-
nepaTypbl 3a c4eT camopasorpesa He HabnoaaT, NoBbIWaeT TeMnepaTypy Ha 5 °C. [aHHylo npouedypy
MOBTOPSIIOT A0 TEX op, noka He ByaeT obHapyxeH caMopasorpes;

4) ecnunobHapyxeH camopasorpes, obpaseL, HarpeBaloT B agnabaTtnieckux ycrnosusx 4o 3apaHee ycTa-
HOBMEHHON TEMNepaTyphbl, NPU KOTOPOI UHTEHCUBHOCTL TennoobpasoBaHUsa MeHbLLE oxnaxaaroLLen cnocob-
HOCTM, Mocne Yero BKI0YatoT CUCTEMY OXITaXAEHNS;

5) nocrie oxnaxaeHuWa ornpeaensioT NoTepo Macchkl, €CIW OHa NPousoLLNa, U ycTaHaBMBatoT M3MeHe-
HUe B cocTaBe (Npu xenaHum).

Kputepuu ncneiTaHUsl U MeTOA OLEHKU Pe3ynbTaToB

BblUMCASAIOT MIHTEHCUBHOCTL MageHusa TeMnepatypbl A, °C/u, B cocyae [btoapa npu pasnuyHblX Temnepa-
Typax, MCNonb30BaBLUMXCA B Xo4e npoledypbl kanubposki. Ha ocHoBe NonyveHHbIX BEMNUYUH CTPOSAIT rpaduk,
NO3BOMSOLWNIA ONPeaennTb MHTEHCUBHOCTbL NageHUs TemnepaTypbl Npu ntobon TeMnepaType.

BeluncnsioT TennoemkocTb H, Ix/°C, cocyaa Obtoapa no criegytowei chopmyne:

H=200%— (M, G,
rae E; — MOLLUHOCTb BHYTpeHHero Harpesaterns, BT;
A — VHTEHCUBHOCTb NaeHns TemnepaTtypbl Npy TeMnepaTtype pacdeta, °C/y;
B — HakroH KpuBoI BHYTPEHHero Harpesa (KanvbpoBoYHas XMMuyeckas Npoaykuua) npu Temnepartype
pacyeTa, °C/v;
M, — macca kanubpoBOYHON XUMUHECKOW NPOAYKLNN, Kr;
C,1 — YAenbHas TennoeMKocTb kannbpoBoYHOM Xumuieckoin npoaykumm, [x/kr - °C.
OnpepgensioT Tennootgavy K, BT, npu kaxxgon Tpebyemoi TemnepaType no chopmMyne
_A(H+M,-Cy)
3600

Ha ocHoBe nony4eHHbIX 3HA4YEeHUA CTPOUTCS rpaduk.
BbluncnsioT yaenbHyo TennoeMkocTb sz, Ibx/kr - °C, xummnyeckoin npoaykumm rno popmyne
3600(E, + K
sz = #)
C-M,

rae E, — MOLWHOCTb BHYTpeHHero Harpesartens, BT;
C — HakrnoH KpuBoWw BHYTpeHHero Harpesa (o6pasua) npu Temnepartype pacyera, °C/y;
M, — macca obpasua, kr.
BuuucnawT TennoseiaeneHne Q,, BT/kr, xumuyeckoin Npoaykuum ¢ uHTepsanamu, pasHbiMu 5 °C,
UCMNONb3ysl ANA KaXAoW TemnepaTypbl cneaytoulyio chopmyny

D
M,-C,,+H)| —-K
QT=( 2 Lp2 t )(3600 J
M,

s

rae D — HaknoH KpUBOK BO BpeMsi camopasorpeBa npu temneparype pacuyeTta, °Clu.

Ha rpacuk ¢ NMMHeMHLIMU LWKanNammn HAHOCAT paccUUTaHHbIe 3HaYeHUs MHTEeHCUBHOCTU Tennoobpa3sosa-
HUSA Ha e ANHULLY Maccbl Kak oyHKUUIO TeMNepaTypbl Uuepes HaHeCeHHbIe TOUKU MPOBOAAT Kpusyto. Onpeaens-
10T TENsIoBblE NOTEPU HA eAnHNLY Macckl L, BT/kr - °C, koHkpeTHoW ynakosku, KCIMI™ unu unctepHbl. lNMposoasT
NPAMYHO NIMHUIO NO KacaTenNbHOW K KPUBOW BblaeneHus Tensa nog yriom, TaHreHc koToporo paseH L. [Nepeceye-
HUe aTol NpAMOW ¢ aBCUMCCO NOKaXeT 3Ha4YeHUe KpUTUYECKOW TemnepaTypbl OKpYXatollei cpeapl, T. €.
CaMoi1 BbICOKOW TemnepaTypbl, TPU KOTOPOU yakoBaHHasA XuMudeckas Nnpoaykumst He obHapy>XusaeT npusHa-
KOB camoyckopsiiowierocs pasnoxenusa. TCYP npeactasnset coboi Kputuyeckyto Temnepartypy okpyxxatoLlein
cpeatl, °C, okpyrneHHyto o 6onee Bbicokoro Gnmxkaniwero sHavyeHus, kpatHoro 5 °C. MNpumep nokasaH Ha
pucyHke 19.
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A — KpvBasi TeNnoBblAeneHUs; B — npsimas ¢ rpaMeHToM, paBHbIM CKOPOCTU TENnooTAauu, NpoBeAeHHasi Mo KacaTenbHOW K
KpuBOW TennosblaeneHus; C — Kputuueckas TeMnepatypa oKpyXKatowen cpefbl (nepeceveHrme NUHUK Tennootaaqu ¢ abuuccon);
D — TCYP — kputu4eckas Temnepartypa okpyxatolLeii cpefbl, OKpyrneHHas o 6onee BbLICOKOro 3HaueHusl, kpatHoro 5 °C; X — 1em-

neparypa; Y — TenfoBOW NOTOK Ha €AUHULLYY MacCbl

PucyHok 19 — lMpumep rpacuka KpuBoK TennoBbigeneHus ans onpegenexnus TCYP

Mpumepsbl pesynbTaToB
Mpumepbl pe3ynbLTaToB UCMbITaHWiA TUNa 6) cepumr 8 ANst HEKOTOPLIX BUAOB XUMUYECKOA NPOAYKLUN NMpK-
BedeHbl B Tabnnue 17.

Tabnwuya 17 — Mpumepsbl pe3ynbTaToB UCMbITaHWM TMNa 6) cepum 8

TennooTtaava Ha
Xumudeckas npoayKums Macca, kr Tapa eauHULYy Maccel, TCYP, °C
MBT/kr - K
AszoagvikapboHamug 30 1G 100 >75
TpeT-byTnnnepokcnbensoar 25 6HG2 70 55
TpeT-bytnnnepokcu-2-aTunrekcanoat 25 6HG2 70 40
TpeT-byTnnnepokcunueanar 25 6HG2 70 25

4.1.8.3 WUcnwbiTaHue Tuna B) cepun 8: UcnbiTaHne Ha XpaHeHWe B YCIoBUAX akkyMynnMpoBaHuUa Tenna

BBepeHue

HaHHbIM MeToaoM onpeaensioT MUHUMaTbHYO NOCTOAHHYID TeMnepaTypy OKpyXatowen cpeabl, Npu
KOTOPOW TePMUYECKA HeYCTONYMBas XuMu4deckasi NPoAayKLUMA NoABepraeTcs 3K30TEPMUYECKOMY PasfnoXeHNo
B YCNOBUAX, TUNUYHBIX 1151 YIaKOBaHHOW XMMUYECKON NpoayKuuu npu obpalueHun. MeToa ocHoBaH Ha Teopuun
CeMmeHOBa 0 TEMNMOBOM B3pbIBE, T. €. CYHUTAETCSH, YTO OCHOBHOE CONPOTUBIIEHUE TEMNOBOMY NOTOKY OKa3biBaOT
CTeHku cocyaa. [laHHbI MeTo MOXeT BbITb UCMoNb3oBaH AnA onpedeneHust TCYP xumMudeckon NpoayKummn B
ero Tape, Bknmnoyass KCMI™ 1 manble LucTepHbl (EMKOCTBIO 40 2 M3).

OddheKkTMBHOCTL METOAA 3aBUCUT OT BbIBopa cocyaa [lbloapa c napameTpamMu TENNOOTAAUU Ha eANHULY
Macchbl, KOTOpble UAEHTUYHBI COOTBETCTBYIOLLMM MapaMeTpam ynakoBKu.

Mpu6opbl U MaTepuansl

SkcnepumeHTanbHoe 060pyAoBaHME COCTOUT U3 NOAXOASALLEN UCTIBITATENBHON KaMepbl, COOTBETCTBYHO-
Wnx cocyaoB [lbtoapa ¢ KpbILKaMu1, 4aTYMKOB TeMNepaTypbl U u3mepuTenbHoro o6opyaosaHus.
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UcnbiTaHue cneayet NpoBoAnTb B UCTIbITATENbHON Kamepe, cnocobHON BbiAepXaTb BO3AeNCTBME Nna-
MEHW N N3BLITOYHOE AaBneHne U, NpeanouTUTeNbHO, 060pyaoBaHHOM cucTeMol cbpoca AaBneHus, Hanpumep
perynatopom BbibpocoB. Pernctpupyiollias cuctema gornxkHa bbiTb yCTaHOBMNEHA B OTAENbHOWN 30He Habnto-
AeHus.

Ana ucnbiTaHuii, NpoBOAUMBIX NpU TeMnepaType Ao 75 °C, UCNonNb3yloT MeTanMyeckyio kKamepy ¢ ABOi-
HbIMW CTEHKaMK (BHYTPeHHUIN AnameTp — 250 Mm, BHewHUn anameTp — 320 MM, BeicoTa — 480 MM, U3roToBs-
neHa U3 HepXxasetoLwen NMMCTOBOW CTanu ToNwnHon 1,5—2,0 MM); XXMAKOCTb U3 LUPKYNUPYIOLLEro pesepeyapa
perynupyemMoil TeMmnepaTtypbl NpoXoauT Mexxay CTeHKamu Npuy 3agaHHoli Temnepatype. UcnbiTatensHasi kame-
pa cBo6OAHO 3aKpPbITa repMEeTUYHON KPbILLIKON (M3roTOBMEHHOMW, HaNnpUMep, U3 IMcTa NOMMBUHUIIXITOpUAA TOST-
wuHor 10 mm). TemnepaTypa AOMMKHA perynuposaTbCsl Takum obpasom, 4Tobbl 3agaHHas Temnepartypa
Xnakoro nHepTHoro obpasua B cocyae [ibtoapa nogaepxusanach ¢ oTkioHeHWeM He bonee + 1 °C BnnoThb Ao
10 gHen.

B kavectBe anbTepHaTUBHOrO MeToAa, ocoGeHHO ANs UcnbITaHWA, NPOBOAUMbLIX NpU TemnepaTtypax
BhiWwe 75 °C, MoxeT bbITb UCNOMb30BaHa CyLWUIbHAaA NeYb C TEPMOCTaTOM (MOXeT O6bITb 060pyA0BaHa BCMOMO-
ratefibHbIM BEHTUMATOPOM), pa3mepbl KOTOPOI AOMKHBI 0becneunBaTh LMPKYNSALUIO BO3A4yXa CO BCEX CTOPOH
cocyaa [btoapa. TemnepaTypa Bo3ayxa B Neyu AOMMKHA perynupoBaTbesl Takum obpasoM, 4Tobbl 3agaHHas
TemMnepaTypa Xuakoro uHeptHoro obpasua B cocyae [bloapa nogaepxuBanachb ¢ oTKIoHeHUeM He bonee
=1 °C snnoTb Ao 10 gHen. TemnepaTypa Bo3AyXa B Ne4vu usMepsieTcs u peructpupyetcs. PekomeHayetca
obopyaoBaTh ABEPLY NEYN MarHUTHBIM (DPUKCATOPOM MU 3aMEHUTb ee CBOBOHO 3aKpbIBatOLLEACA repMmeTny-
HOW KpblWKoi. Mevb MoXeT BbiTh 3aliuiieHa NoAXOAsLMM cTanbHBIM NOKPLITUEM, a cocya [lbioapa MoxeT
6bITb NOMELLEH B ceT4aThbIi Kapkac.

Ons ncneiTaHuin, NPOBOAUMBIX NPU TemnepaTypax HUXe TemnepaTyp OKpyXalollero Bo3gyxa, MoxeT
6bITb MCNOMb30BaHa kaMmepa ¢ ABOMHLIMU CTEHKaMU (Hanpumep, MOPO3WUMbHYK) Moaxodswero pasmepa ¢
OTKMAHOM ABEpLEN UMK KPBILLKOM (Hanpumep, ¢ MarHUTHbIM 3aTBOpoM). TeMnepaTtypa Bo3ayxa B kamepe Aors-
XXHa noaaepXusaTbCsl Ha YpOBHE YCTaHOBNEHHON TeMnepaTypbl ¢ OTKIoHeHnem go + 1 °C.

XapaKTepuUcTUKX TennooTaa4n cocyaos [bioapa U uX CUCTEMbl 3aKPbITUS AOIDKHBI ObITh TUNUYHBI ANA
Tapbl MakcuMarnbsHoro pasmepa. Kpblwka cocyaa [ibtoapa gomkHa 6biTb U3roToBeHa U3 MHepTHOro Matepua-
na. MoryT 6bITb UCMOb30BaHbI, 0COGEHHO AMst TREPAON XMMUYECKON NPOAYKLMU, NPOBKOBbLIE UM PE3UHOBbLIE
3aTblvky. CucTema 3akpbITUust, Ncnonb3yemas AN XUaKon XMMU4eckon npoayKunn HU3KOM U cpeaHen nety-
YyecTn, n3obpaxeHa Ha pucyHke 20. Obpasubl, ABMAOLMECH OYeHb NTeTYYNMMU NpKY TeMnepaType UCNbiTaHus,
criegyeT UCMbITbIBaTb B METaNNNYECKOM COCye BbICOKOro AaBfeHUs, OCHALEHHOM MNpeoXpaHUTeNnbHbIM
knanaHoMm. Cocyq BbLICOKOTO AaBfeHusi noMmellaroT B cocys [btoapa U pacyeTHbIM METOAOM YUUTHIBAKOT
adbdeKT TEeN0eMKoCT! MeTanIMYeckoro cocyaa.

MpuMepbl pesynbTaToB

Mpumepbl pe3ynbTaToB UCNBITAHUSA TUMNa B) CEPUK 8 ANt HEKOTOPBLIX BUOOB XMMUYECKOW NpoayKLIMKU Npu-
BeaeHbl B Tabnuue 18.
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A — kanunnspHas Tpy6ka n3 MNTO3I; B — cneunansHble 3aBvHYMBatoLnecs 3arnyLwky (us NT3 unu antomMmuHus) ¢ ynnoTHUTENbHBIMU
konbuamu; C — metannuyeckas nnaHka; D — cTeknsaHHasn kpbilwKa; E — OCHOBaHWe CTEKIISHHOTO pesepByapa; F — NpyxuHa;
G — cTeknsHHaA 3awuTHas Tpybka; H — cocya Abtoapa; J — ctanbHoe nogaepxusatoLllee yCTpoucTso

PucyHok 20 — Cocya [btoapa anst npoBeAeHusi CMNbITAHWUSI HA XpaHEHUE B YCITOBUSAX aKKYMYNMPOBaHUS TEMNA XUOKOW U
CMOYEHHOW TBEPAOM XMMNYECKON NPOAYKLUMY
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Tennosble notTepu

Xumudeckas npoayKums 062'1;?:’ o« °°:;’F:q -S-:mpa TCYP, °C
macchl, MBT/kr - K
AszogukapboHamua 0,28 74 >75
Asogukap6oHamua, 90 % c 10 % akTuBaTtopa 0,21 70 55
2,2 ' -A3oan(n3o6yTpoHuTpun) 0,18 62 50
Benson-1,3-aucynedornapasung, 50 % 0,52 81 70
TpeT-ByTuna maponepokeua, 80 % ¢ 12 % av-TpeT-6yTunnepokcuaa 0,30 72 100"
TpeT-bytunnepokcuHeogekanoar, 40 % 0,42 65 25
TpeT-bytmnnepokcu-3,5,5-tpumeunrekcaHoar 0,38 79 60
OubeHsounnnepokeng, 50 % 0,25 91 60
Own-(4-TpeT-6yTUnumknorekcun) nepokcuavkapboHat 0,19 79 45
2,2-On-(tpeT-6yTnnepokcn)6yTaH, 50 % 0,31 88 80
Own-(2-atunrekcun) nepokcmamkapboHat 0,39 64 0
2,5-AnsToken-4-mopdonvHobeH3onamasoHui-LmMHKxnopug (66 %) 0,25 58 45
OuusoTtpuaeumnnepokeugnkapboHat 0,38 80 10
MepykcycHas kucrota, 15 %, ¢ 14 % nepokcuaa Bogopoaa (Tun F) 1,00 33 > 502

") B cocyne BLICOKOrO AaBMEHWs, CoAEPXalLEMCS B 2-NMTPOBOM cocyae [lbioapa.

2B cthepuryeckom 1-nmTpoBom cocyge Obtoapa.
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MpunoxeHne A
(obsazaTenbHoOe)

Cneumbukauuw CTaHAapPTHbLIX AeTOHaTopoOB

XapakTepucTuka CTaHaapTHOro SNEKTPUYECKOro Kancions-getoHaropa, cogepxaiero 0,6 r reTpaHnTponeHTaspuT-

puta (TOH), npeacrtaenexa B Tabnuvue A.1.

Ta6nunua A1

KomnoHeHT
Homep Ha
puc. A1 Onucanue Mpumevanue
O603HaveHne HazgaHne
A Kanctonb- Bocnnamenutens He pgon- [Mpnmep: anekTpoBOCnname-
aetoHartop XeH nogeepratecs cxatuio. Pe- | Hutens Fa. DNAG, epmanus,
| KOMeHayemoe konuyecteo | T10-U, ¢ anioMMHUEBBLIM MOKPbI-
NUPOTEXHUYECKOIO BELLECTBA B | TMEM
B Bocrinamenuntere BOCMNaMeHUTENBHOM  coCTaBe
o1 20 go 50 mr
[Monas mnb3a u3 uncTOon
meam (5 % uMHKa) unu U3 gpyrux
CMNraBoB, COCTaB KOTOPbLIX KO-
nebnetcsi OT BblleHa3BaHHOIO
cnnaea go 4dmucton mean. Paas-
A Mne3a Mepbl MMIb3bl MOKa3aHbl Ha pu- —
cyHke. Ecnm  Heobxogumo,
rMnb3sbl 4Ns cTaHAapTHLIX AeTo-
HaTopoB OTOMpaloT NyTem npo-
BepKM TOYHbIX pa3mepoB
KaXKAOW rMib3bl
LOHHbIN 3apspg; T3H moxeT cogepxatb Ao
(0,40 £ 0,01) r T3H; cxat nog | 0,5 % caxucToro BewecTBa Ans
5 BTopudHblii aaeneHuem 440 Gap npeaoTBpalLeHnsl 3neKTpocTa-
aapsia TUYECKUX 3apsifiOB BO BpEMsi pa-
60Tbl C pgeToHaTOpOM WM Ans
ynyJlleHUsl XapaKTepucTuK Te-
Ky4ecTtu
. MpoMeXyTOouUHbIN 3apsa; Obwas BbicoTa BTOPUUHOIO
I c v A (0205 0,01 1 TOH. cxar nop | 3apnas (12.3 L 0.6) s
PAA aaeneHuem 20 6ap
CeobGogHbili BbIGOp Belec- Mpumep: (0,30 £ 0,01) r ge-
TBa M ero konuyecTtsa. OgHako | KCTPUHUPOBAHHOIO a3nga CBUH-
cnegyeT WCNonb3oBaTbk KoOnu- | La ¢ uuctoTon 88 %, cxatoro
YecTBO, MpeBbiwawllee no | nog aaeneHuem 440 Gap
BocnnameHutenbHbIM MEHbLUe/ Mepe B /183 pasa Mu-
D (MHMLMMPYIOLLWIA) HUManbHOE KOnu4ecTBo, Tpeby-
sapsn eMOoe Ans MHNLMNPOBaHWS.
O6wuin  kmcnopoaHbit  Ga-
NaHC VHULMMPYIOWEro W BTO-
PUYHOTO 3apsiAOB AOMXEH OblTb
He Gonee oTpuuaTternbHbIM, Yem
9,5% O,
BHyTpeHHWMI umnuHap ¢ OT-
BEpPCTUEM He TpebyeTcs.
E BHyTpeHHUiA LunuHgp . WekntovaeTest npeccoBaHve
(c oTBEpCTUEM) WHMLMUPYIOLLIETO  3apsga Ha
CUMNBHO CXaTbl BTOPUYHbIA 3a-
psa
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KomnoHeHT
Hp?/ln(n:.epA.r;a Onucanue MpumevaHue
0Ob6o3HaveHue HassaHue
Mpumep: anekTpoBOCMIaMeHNTENb
A Bocnnamenntens — Fa. DNAG, "'epmanusi, T10-U, ¢ anto-
MUWHUWEBbBIM MOKPLITUEM
Ocobbix TpeboBaHWii He NpeabsiB-
nsietcst. OgHako oHa JornxHa obecne-
ysBatb abCoNTHYIC repMeTNYHOCTb
B 3akpbiBatoLwas . (B0 wn3bexaHve obpasoBaHusi asupa
npobka Meau v ans obecnevyeHnst Heobxoau-
MOV MHUUMUPYIOLWLEN CrOcOBHOCTH).
BnonHe pgoctaTouyHO OOBIMHOM KOM-
MEepYeCcKOW KOHCTPYKLUU
Il
Mo ceobogHomy BeIGOPY Npw ycno-
BUM ydeTa ONacHOCTEN, CBA3AHHbIX C
3MNEeKTPUYECTBOM (KOHTaKTHasi 9rek-
C [MpoBog — Tpu3auusi, napasnTtHole Tokun). OgHako
He paspellaeTcsi UCMONb30BaTb BHYT-
pu geToHaTopa usonupytollee Nokpbl-
TWe 13 nnacTmaccsl
D Tpy6ka kopaTkoro MonumepHasi TpyGka —
3amblkaHus
E MapknpoBka — —
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| — anekTpuyeckuin KanclonbL-4eToHaTop: A — Kancrionb-4eToHaTop; B — BocnnameHuTenb
Il — kanctonb-ageToHaTop (CTaHAapTHLINM AeToHATOP): A — runb3a; B — BTOpUYHLIN 3apsg; C — NpOMEXYTOYHbIV 3apsf;
D — BocnnameHuTeNbHbIN (MHALMWPYIOLWWIA) 3apaf; E — BHYTPEHHUA uMnuuap (¢ otBepctuem)
Il — BocnnameHuTenb: A — BocnnameHuTenb; B — 3akpeisatoas npobka; C — nposoa; D — Tpy6Ka KOPOTKOro 3ambIKaHUs;
E — mapkupoBka
IV — runb3a
V — BHYTPEHHUI uunuHap

PucyHok A.1 — CTaHaapTHbIN 4eTOHATOop (EBPOMENCKUI)
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YAK 658.382.3:006.354 OKC 13.100 T58

KntoueBble cnoea: npouedypa knaccudukaumny, Bewectso (Matepuan), XvMuieckas npoaykuus, MeTod uc-
NbITaHUA, cepust UCMbITaHus, NPUBOpPbI, YCTAHOBKA, KPUTEPUA UCNbITaHWs, oLeHKa pesynbTaToB, Kracc onac-
HOCTW, OpraHNYecknin nepokeua, TemnepaTypa camoyCKopsIOLLIErocsa pasnoXeHus
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