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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 PASPABOTAH ®epepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM nNpeanpuatuemMm «BcepoCCUnckmn
HayuHO-nccneaoBaTenbLCKUM LUEHTP cTaHaapTusaunumn, MHpopmMmaumm u ceptudpukaLm Coblpbsi, MaTepmnanoB U
BewlecTts» (PIYI «BHUALCMB»)

2 BHECEH TexHunyecknm komutetom no ctaHgaptusaunn TK 339 «be3zonacHOCThL Chlpbsl, MATEPUANOB
1 BELLEeCTB»

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE MMpukasom PenepanbHOro areHTCTBa no TEXHUYECKOMY
perynupoBaHuio U MeTposiorn oT 23 HoAbPSA 2011 1. Ne 576-CT

4 Hactosauwunn ctaHgapT cootBeTcTBYeT PekomeHaaumam OOH ST/SG/AC.10/30/Rev.3 «CornacoBaH-
Has Ha rnodbanbHOM YpPOBHE cUcCTeMa Knaccudukaumm onacHOCTU U MAPKUPOBKN XUMUYECKOW NpoayKu M
(CI'C)» («Globally Harmonized System of Classification and Labelling of Chemicals (GHS)»), TpeTbe nepe-
CMOTpEeHHOe nsgaHue, B YacTu Knaccudpukaunum xmummyeckou npoaykumm (pasgen4) (raebl 1.3, 2.1, npunoxe-
HMe 2), a Takke PykoBoacTBY NMo UCnbITaHUAM U Kputepuam PekomeHgauun OOH no nepeBo3ke OnacHbIX
rpysoB ST/SG/AC.10/11/Rev.5, naToe nepecMmoTpeHHoe nsgaHue (pasgen4) (rnasbl 20—28, npunoxeHue 6)

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOPpMaUUOHHOM YKazamerne «HalyuoHalbHbIe cmaHOapmabi», a mekecm UaMeHeHUU U rornpasoK — 8 eXXKeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX YyKazamensx « HayuoHanbHbele cmaHOapmely. B criydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKkazamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaeay-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsiozauu e cemu MIHmepHem

© CtaHgapTuHgpopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

KNACCUPUKALNA XUMUYECKOU MPOOYKLUMU,
OMACHOCTb KOTOPOU OBYCNOBJNEHA ®U3UKO-XUMUWYECKUMU CBOUCTBAMM

MeToabl UCNbLITAHUA XMMUYECKON NPOAYKLUU, B COCTaB KOTOPOW BXOOAT OpraHuvyeckue BellecTBa
(camopasnaramroLlasicst XMMuveckasa npoayKLumsi U opraHuvyeckue 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)

NaTta BBeaeHna — 2012—01—01

1 Obnactb NpMeHeHuUA

HacTtoawmn ctaHgapT onpeaendeT npoueaypbl 1 MeToabl UCNBITAHUUA XUMUYECKOW NpoayKLMn, onac-
HOCTb KOTOPOM 0DYyCNoBNeHa Hannimem cpraHUYeCKnX BeLecTB (camopasnaratoLlenca XMMmM4eckon npoayk-
LM N OpraHnYecKUX NepoKCcUaoB).

2 HopMaTuBHbIE CCbINKN

B HacTodwemM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBLIE CChINKU Ha creayolmne ctaHaapThl:

[OCT P 53854—2010 Knaccudgukayms onacHOCTU CMeCceBOU XMMNYeCKoU NPoayKL MK Mo BO3OAeNCTBUID
Ha OpraHunsm

[[OCT P 53856—2010 Knaccudgukauusi onacHOCTU Xummndeckoun npoaykuunn. Oome TpedboBaHuA

[OCT 12.1.004—91 Cucrtema ctaHaapTtoB besonacHocTn Tpyaa. lNoxapHaa 6eszonacHocTb. O0LWme
TpeboBaHUA

[OCT 12.1.044—89 (MCO 4589—84) Cuctema ctaHgapToB besonacHocTU Tpyaa. [oXapoB3pbIBO-
ONacHOCTbL BeLWecTB M MaTepunanoB. HoMmeHknaTypa nokasatenen 1 MeToabl UX onpegeneHuns

[[OCT 9980.4—2002 MaTtepunanbl nakokpacodHble. MapKkupoBka

[OCT 17527—2003 YnakoBka. TepMunHbl 1 onpegeneHuns

[OCT 19433—88 [py3bl onacHele. Knaccudpukauma n MapKUpoBKa

[OCT 20231—83 KoHTelHephl rpy3oBble. TepMUHBbI M onpederneHuns

[OCT 21391—84 CpeacTtBa naketupoBaHUd. TepMUHbl M onpeaeneHuns

[OCT 31340—2007 TlMpeaynpeautensHasa MapKkUpoBKa XumMuieckomn npoaykumn. ObLmne TpedboBaHus

[TpumeyaHwune—lpu NONb30BaHUN HACTOALWMM CTaHAAPTOM LenecoobpasHo NPOBEPUTb AEUCTBUE CCbINMOY-
HbIX CTaHO4ApPTOB B WMHMPOPMAUMOHHOW CUCTEME 0buwero nonb3oBaHUsad — Ha oduumanbHom cante PegepanbHOro
areHTCTBa No TEXHUYECKOMY PEryrnMpoBaHnI0 N METPONOIMU B CeTU VIHTEPHET UMK MO €XXEerogHo n3gaBaemomy MHpopma-
LMOHHOMY YKa3aTtento « HaunoHanbHble CTaHAAPThI», KOTOPbLIN ONYBNMMKOBAH Mo COCTOSHUIO Ha 1 SIHBaPS TEKYLWEro roaa, u
NO COOTBETCTBYIOWMNM €XEMECHAHYHO N3AaBaAeMbIM MHDOPMALMOHHBIM yKa3aTtensam, onybrMKOBaHHbIM B TEKYLLEM roay.
Ecnun ccbinoYvHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30BAHUN HACTOSIWLUM CTaHAAPTOM CrieayeT PyKOBOACTBO-
BaTbCH 3aMEHAWMUM (MBMEHEHHBIM) CTaHAAPTOM. ECnn CCbINOYHBLIM CTaHAAPT OTMEHEH De3 3aMeHbl, TO MONOXEHNE, B
KOTOPOM gaHa CCbhIfika Ha Hero, MNPUMeEHSIETCSH B YaCTU, HE 3aTparnBatoLlEen 3Ty CCbISKY.

3 TepMUHbI N onpegeneHus
B HacTosweM ctaHaapTe npumeHeHbl TepMuHbl o TOCT 12.1.004, TOCT 12.1.044, TOCT 9980.4,

[OCT 17527, TOCT 19433, TOCT 20231, TOCT 21391, TOCT 31340,TOCT P 53854, TOCT P 53856, a Takke
cneayrowme TepMUHBbI C COOTBETCTBYIOLLUMU onpeaeneHnsiMin:

U3paHune odbmumanbHoe
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3.1 opraHn4yeckue nepokcugbl: XMmMunyeckas npoaykuus, B COCTaB KOTOPOWU BXOOAT OpraHnyeckue
BellecTBa, coaepXallne AByXBaneHTHY CTpyKTypy —0O-0O— 1 cuntarowmecda npomsBoaAHbIMU NPoAYyKTa NepokK-
cuga Boaopoaa, B KOTOPOM 04uH nun oba atomMma Boaopoaa 3aMmeLleHbl OpraHn4ecKMmMmun pagmkanamu.

3.2 caMopa3narawwanaca XuMmuveckasa npoaykuma: TepMnyeckmn HeycTondmMBas XXuakas unu Teep-
0as XxmMmudeckas npoaykuus, cnocobHasa nogsepratbCca OYypHOMY 3K30TEPMUYECKOMY pa3noXXeHUo gaxe be3s
y4acTusa Kucnopoa (Bosayxa).

K camopasnararLenca XuMmmyeckou npoaykLumm He OTHOCATCH B3phkIBYaTad M OKUCNAOLLAA XMMNYEeCKas
NPOAYKLUUA, a TakKe opraHuveckme nepokcuasbl.

3.3 TeMnepartypa camoyckopsawweroca pasznoxeHua (TCYP): Camasa Hu3kaa temnepartypa, npwu
KOTOPOW XUMMYeCcKasa NpoayKuus, Haxodsawasaca B yrnakoBke, MOXeT MoABEPrHyTbCA CaMOyCKOPAOLEMYCS
PA3NOXKEHUIO.

4 Metoabl UCNbITaHUW

4.1 lNpouenypa knaccudpukauumu onacHOCTU U MeTodbl UCNbITAaHUUM caMopa3snararwlleUucs
XUMUYEeCKOU NpoayKLUU U OpraHN4YeCcKUX NepoKCcugoB

Ob6Lwue nonoxeHus

Camopasnararuwasaca XxmmMmmyeckasa npoaykumsa U opraHndeckme nepokcuabl nogpasgensroT Ha ceMb
KNaccoB B 3aBUCUMOCTU OT TUMa ONacHOCTU, KOTOPYIO OHU NpeacTaBNAoT.

[Tpu kKnaccudpukaumm camopasnararoencs XuMmm4eckon npoaykumm 1 opraHM4Yecknx nepokCuaos cre-
ayeT pYKOBOACTBOBAaTLCA clneayloWwMn NpUHLUNaMIA:

1) nobas xmmuyeckasi NpoayKuus, Kotopast npn nabopaTopHbIX UCNbITAHUAX HE AeTOHUPYET B KaBUTa-
LIMOHHOM COCTOSIHUN, He gednarpmpyeT, He NPOoABNdAeT HUKaKon peakuum npu HarpeeaHum B orpaHM4YeHHOM
obbeMe U He XapaKTepnayeTcs B3pbIBHbIM 3 dekToM, He A0MMKHA KnaccuprLnMpoBaTbCS Kak camopasnarato-
LLIasica XMMUuieckas NnpoayKuus npy ycnoBuKn, YTo AaHHbIA COCTaB TepMUYECKM YCTOUUMB (TeMnepaTypa caMo-
yCcKopsatoLerocs pasnoxeHust coctasnsieT 60 °C—75 °C ansa ynakosku maccon 50 kr) n ntodon pasbasutens
onpenenseTcd Kak camopasnararoLuasaca Xxummdeckada npoaykumda knacca 7 (tun G). Ecnmn coctaB He ABNsAeTCH
TepPMUYECKN CTAaDUNBHLIM U NS AeCeHCNdUNU3aLnn NCNOTMb3YETCH COBMECTUMBIN pa3baBUTENb, UMELIOLLNU
TeMmnepaTypy kuneHnameHee 150 °C, To cocTaB A0JIKeH onpeaendaTbCcd Kak camopasnaratoljaaca XxuMmmuieckas
npoayKuusa knacca 6 (tun F);

2) Nnoboun cocTaB OpraHMYecKnX NePOKCUaOB, KOTOPLIA NP NadbopaTopHLIX UCMBITAHUAX HE AETOHUPYET
B KABUTALIMOHHOM COCTOAHUW, He aedonarpupyet BoobLlle, He pearnpyeTt Unn cnado pearnpyeT npu Harpeea-
HAW B OrpaHNYeHHOM 0D bEME, a TaKKe He XapaKTepnayeTcsi CUNbHbIM B3PbIBHbIM 3 eKToM, He Knaccudunum-
pyeTca KaK opraHMdyeckun nepokcua npu ycnoBun, YTO 3TOT COCTaB TePMUYECKUM YCTOUYMB (TemnepaTtypa
camoyckopstollierocs pasnoxeHust 60 °C unu Beille Ans ynakoBk maccon 50 Kr) n ana aeceHcudbunusaunmn
XXUOKNX COCTABOB UCMNOMNb3yeTca pa3daBuTenb, ABNAOLWNACA opraHM4YeckMm nepokcnuaom knacca 7 (tun G).
Ecnun cocTtaB He aABNAETCS TEPMUYECKN CTabUNbHBIM UMW ANS AeCeHCUdbunmsaunm UCcnonb3yeTcsa pasdaBu-
Tenb, He ABNAKLWNNACA opraHndyeckum nepokcnaom knacca 7 (tun G), AaHHbIXM COCTaB AOMMKEH onpeaenaTbeo
KaK opraHmnyeckmnmn nepokeuma knacca o (tun F).

Cdepa oxBaTa

Ha npeameT oTHeceHUAa K camMopasnararuencs XMMmmieckon npoaykumm B NepByro ovepeab criegyer
paccMaTpUBaTb HOBYH XMMUYECKYHO NPOAYKUMIO, CNOCODHYIO K 9K30TEPMUYECKOMY PA3TOXEHMNIO, 3a UCKIoYe-
HMeM cryyaeB, Korgas:

a) OHa sIBNsieTCcHd B3PbiBYATOWN B COOTBETCTBUU C KPUTEPUAMU, NPUBEAEHHBIMA NS B3PbIBYATON XUMU-
YyeCcKoW NpoayKuMn;

O) OHa ABNAETCH OKUCNSAOLWEN B COOTBETCTBUN C KPUTEPUAMU, NPUBEAEHHBIMWU ANA OKNCNSAOLWEN XUMUN-
YyeCcKoW NpoayKuMn;

B) TennoTa pasnoXeHus AaHHON XMMUYecKon npoayKumm coctaBnsiet meHee 300 [k/T;

[} TeMnepaTtypa camMoyCcKOPSIoLWErocs pasnoXXeHnst 4aHHON XMMUYECKON NpoayKUn cocTaBnsieT bornee
75 °C ansa ynakoBk maccon S0 Kr.

[Tpouenypa oTHeCeHUA XMMUYECKOU NPpoAYKLUU K caMopa3nararwenca XuMmieckom npoaykumm
N opraHn4veckum nepokcugam

MeToabl UCNbITAHWUXA, UCNONb3yeMble AN OTHeCeHUA camopasararowencd XMMmM4eckou npoaykumm m

OpraHn4ecknx NepoKCHUOoB K 0AHOMY U3 CEMU KIMaCcCOB 0NacHOCTU, 00beANHEHbI B BOCEMb CepUin (Cepun UCTbl-
TaHUn 1—38).

2
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UcnbiTaHne cepun 1

Ha Bonpoc «llpoucxognt nu pacnpocTpaHeHune getoHauun?» (CM. pucyHok 1, kKnetka 1) oTeBeyalroT
nocpeacTBOM npoBeaeHusa ucneltaHusa cepun 1 (cm. 4.1.1).

UcnbiTaHue cepumn 2

NcnbiTaHue cepun 2 (cMm. 4.1.2) LCNONb3YIIOT ANd oTBeTa Ha Bonpoc «MoxeT N AeTOHMPOBAaThL B yNako-
BaHHOM BMAe?» (CM. pUCyHOK 1, KneTka 2). PesynbTaTbl 4aHHOTO UCNbITAHUA UCMONb3YOT ANA OTHECEH A CaMO-
pasnararoLenca XMMmyeckom NpoayKLMm n opraHn4eckux nepokcnaoB K knaccy 1 (tuny A).

KNACCUOPULIMPYEMAA CAMOPASJIIATAIOLLAACAH XUMUYECKASA NPOAYKLUA
Ui OPrAHUYECKWUU NEPOKCUA

a
a 1 MpouncxoanT Nu pacnpocTpaHeHne getoHaummn? ner

YJacTU4HO

[la

3 Npoucxogut nu
pacnpocTpaHeHue
aedonarpaymun?

Aa, bbIicTpO

fla, megneHHo
Het

Oa, ObicTpo 4 Mpouncxoaut nn
pacnpocTpaHeHne aednarpauun?
Ila, megneHHo
HeT [a, bbicTpo 5 MNponcxogut nNu

pacnpocTpaHeHue
f?
6 Npoucxogut nu Aednarpaumu’

ObicTpas
aednarpauus
B ynakoBke?

[1a, MegneHHo
7 KakoBa peakuus
Ha HarpeBaHue

l?
B OrpaHU4eHHOM obbeme” 8 Kakoga

peaKkuuns
Ha HarpesaHue

CpegHsis B OrngMHEI-"I)HOM
Cna6as OObEME: 9 KakoBa
Hukakon peakuua

Ha HarpeBaHue
CpenHss B orpaHmyeHHoM | Crniabas

n Cnaban obneme? Hukakoi
10 MoxeT nu B3opBaTbLCH HUKAKOIA o
B YNakOBaHHOM Buae? penHAsA
[a
Hukakoi | 11 Kakopa BspbiBHas | CuibHas
MOLLHOCTb?

Cnabas

12 KakoBa peakuust Cnabas
Ha HarpeBaHwWe

B OrpaHn4YyeHHOM obbeme?

Hukakowu

KINACC 3 KINNACC 7 KINNACC 5
(Tun C) (Tun G) {Tun E)

PucyHok 1 — lpoueaypa knaccudukaumm onacHOCTU camopasnararLencs XMMny4eCckon npoaykumm
N OPraHNYecKnNX NEPOKCUO 0B
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UcnbiTaHua cepumn 3

Ha sonpoc «l'lponucxoanT nNu pacnpoctpaHeHne gedgpnarpaunn?» (cm. pucyHok 1, kneTtkn 3,4 nd) oteeva-
IOT Ha OCHOBE pes3y/ibTaToB UCTbITaHUU cepuin 3 (CM. 4.1.3).
UcnbiTaHue cepun 4

NcnbiTaHue cepun 4 (cMm. 4.1.4) npeaHasHaveHo ANd oTBeTa Ha Bonpoc «[l1poncxoaut nu beictpas aedo-
narpaumusa B ynakoBke?» (CM. pUCyHOK 1, kneTka 6). PesynbTaThl 4aHHOTO UCNbITAHUA MCNONb3YIOT ANsl OTHeCe-
HUS caMmopasnararowencs XMMmnmy4eckou npoaykumm n opraHM4yecknx nepokcnaos K knaccy 1 (tuny A).

UcnbiTaHuAa cepumn 5

Ha sBonpoc «KakoBa peakuusi Ha HarpeBaHue B orpaHn4yeHHOM obbeme?» (CM. pUCYHOK 1, KneTtkn 7, 8, 9
n 12) oTBeYaloT Ha OCHOBE pPe3ynbTaToB UCNbITaHUN cepun 5 (cMm. 4.1.5). PesynbTaTbl UCNbITaHWUXA AaHHOW
Cepun NCNONb3YIOT AN OTHECEeHUA camopasnararolenca XMuMmieckou npoaykumm 1 opraHnYeckmnx nepoKcu-
aoB Kkknaccam 3,4 un 7 (tunam C, D n G cooTBETCTBEHHO).

UcnbiTaHne cepun 6

Ha Bonpoc «KakoBa B3pbIBHAA MOLWHOCTL?» (CM. PUCYHOK 1, kKneTka 11) oTBeYaloT Ha OCHOBE pes3yrbTa-
TOB UCNbITaHUA cepun 6 (cmM. 4.1.6). PesynbTaTbl 4aHHOTO UCNbITAHUA UCNONb3YIOT ANA OTHEeCEeHUdA caMmopasna-
raroiencss XMMuUYeckou npoaykumm M opraHuYeckux nepokcuaoB K knmaccam o M 6 (tunam E u F
COOTBETCTBEHHO).

UcnbiTaHue cepun 7

NcneiTaHne cepun 7 (cm. 4.1.7) npegHasHavyeHo ANda oTBeTa Ha Bonpoc «MoxeT N B3opBaThCA B yNaKo-
BaHHOM Buae?» (CM. pucyHok 1, knetka 10). PesynbTtaTbl gaHHOTO UCMbITAHUA UCNOMNB3YIOT AN OTHECEeHUSA
camMopasnararwenca XMMm4eckon npoayKkumm U opraHndecknx nepokcnaos K knacey 2 (tuny B).

UcnbiTaHua cepun 8

NcnbiTaHna cepun 8 (cM. 4.1.8) cogepaT MeToabl UCNBITAHUXA ANd onpedeneHna TeMnepaTypbl camoyc-
kKopsitoLlerocst pasnoxkeHunsa (TCYP). Takum obpasom, pesynbtaTthl UCNbITAHUA AaHHOW CEPUN NCTMIONb3YIOT A
TOrO, YTOOLI YCTAHOBUTDL, SIBNAETCH NN XUMUYECKaa NPOAYKLUMA caMmopasnaratoLlencs.

4.1.1 UcnbiTaHue cepun 1: UcnoiTauue OOH Ha AgeTOHaUUO

Ha Bonpoc «[llpoucxoauT nn pacnpocTtpaHeHue aeToHauunm?» (cM. pucyHok 1, knetka 1) oTBeyvaroT
nocpeacTBOM NpoBedeHUsa UcnelTaHa cepun 1. B HacTodlwee BpemMa Anga 3Tux Lernen UCnonb3yloT MeToq
ncnolTaHna OOH Ha geToHaUuo.

[nsa opraHnyecknx NepoKCUOoB MOXKET ObiTb UCMNOMb30OBAHO coUeTaHUe UCMbITaHUS Ha onpeaeneHue
B3PbIBHOW MOLLHOCTU (UCNbITAHME Cepun 6) C ABYMA UCNbITaHUAMU Ha onpegeneHune appeKToB HarpesaHusa B
orpaHn4YeHHOM 00beMe (UCNbITAHUSA Cepun 5) B KauecTBe O0TOOPOYHOW NpoLeaypbl ¢ Uenbio OLeHKU cnocob-
HOCTU pacnpoCTpaHATbL AeToHaLUuUie. HeobXxoaAnMMOCTh B NPpOBEeAEHNN UCNBITAHUS cepui 1 BOSHUKAET B cly4ae,
ecnu:

- MPU UCMbITAHUN Ha onpejerneHne B3PbIBHOM MOLLHOCTKU nonydeH (MCcnbiTaHWe cepun 6) pesynbTaTt
«HUKAKOWN»

- PN UCNbLITAHUSAX Ha onpeaeneHne adpdekToB HarpeBaHust B orpaHUYeHHOM obbeme (MCMbITaHUSA
cepun ) NonydeH pesynbTaT «HUKaKoN» NNu «cnadasy.

YCcnoBUs UCNbITaHUIA:

- ONS1 pe3ynbTaToB UCNbITAHUA cepun 1 UMeeT 3HaueHne obbeMHast MMOTHOCTb XMMUYECKON NPOAYKLNN,
B CBA3N C YeM ee Heobxoammo Bcerga peructpupoBatb. OObEeMHYIO MNOTHOCTbL TBEPAOU XUMUYECKOWN NPOOYK-
LU onpeaensitoT Ha OCHOBE N3MepeHnn obbema TpyobKkn n Mmacckl cbpasLa;

- eCNK B Xoae obpalleHns cMeceBast XMMUYecKasa NpoayKLUUa MOXKET pasaenaTbesl, UCNbITaHME MPOBOASAT
C UHULIMATOPOM, cConpukacarLmMMcH ¢ NoTeHUnansHO Hanbonee B3pbIBOONACHbIM KOMMOHEHTOM:;

- UICNbITAHUA NPOBOAAT NPpU TEMNepaType OKpyXXarLwen cpeabl, 3a UCKIIoYeHMeM crnydaes, Korga XMmMu-
yeckas NpoayKuua AomKHa HaxoamnTbesl B obpalleHn B YCNOBUSIX, KOTOPbIE MOTYT UBMEHUTHL ee n3ndeckoe
COCTOSIHUE UNU NNOTHOCTL. OpraHudeckne nepokcuabl U camopasnararLadacs XuMmmyeckaa npoaykums, Tpe-
OyloLlme perynmpoBaHnUa TeMnepaTypbl, UCNLITHIBAKOT NPU KOHTPOMNBbHOW TEMNEpaType, ECMNN OHAa HUXE TeMne-
paTypbl OKpyXaroLlen cpeabl;

- B Cllyvae UCMOIb30BaHUA HOBOU MapTUM CTanbHLIX TPYD NpOBOAAT NPOBEPOYHOE UCTMBITAHME C UCMNOSb-
30BaHMeM BOAbI (B cnydae UCNbITaHUW XXUAKOCTEeN) U MUHEPTHOM opraHn4eckon TBepaon XMMmMYeCcKou npoaykK-
L1 (B cny4vae uUCNbiTaHUM TBepAoUM XMMUYECKOW NpoayKuun) B Lensax onpeageneHusa cpegHen ANUHGBL
aOCONOTHOro paspyLlieHUs. Kputepum, COOTBETCTBYIOLLME OTBETY «HET»/«4aCTUYHO», ACTKHBIB 1,5 pasa npe-
BblLLUATb 3HAYeHMe cpeaHen AnnHbl abCONOTHOIO paspyLUEHUS.

UcnbiTaHne OOH Ha geToHauuo

BBegeHue

[aHHOoe nucnbiTaHne NPoBOAST B LEensix onpegeneHns cnocobHOCTN XMMUYECKOW NMPoayKLUMn, NOMELLEH-
HOW B CTalnbHY0 TPYOKY, pacnpocTpaHATb AeToHaLUUIo Noa AeNcTBUeEM BDYCTEPHOro 3apsaaa B YCNOBUAX OrpaHun-
YeHHOoro obbema.
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[Mpubopbl U MaTepuansbl

[Tpnbop Ana npoBeaeHMNs 4aHHOTO UCTIbITaHUA NokasaH Ha pUcyHke 2. OnNbITHLIM 0bpasel, coaepXUTCcA B
XONoAHOTSAHYTON OecloBHOW cTanbHOWU TpybKe BHeWHUM aunameTpom (60 £ 1) MM, C TOMWMHON CTEHKW
(5,0 £ 1) mm 1 anuHon (500 £5) mMm. Ecnn ncneityemaga xummyeckada npoaykumsa MoXeT pearvpoBaTb CO
cTanbto, BHYTPEHHIOH NOBEPXHOCTb TPYOKN HYXKHO NOKPLITh hTopnonmMmepom. HXKHUN KOHEL, TPYDKU 3aKpblBa-
10T ABYMSA cnoamMum nonmnatuneHa tonwuHon 0,08 MM, Tyro HaTaHYTEIMUK (00 nnacTudeckon gedpopmanimn) Ha
HWXKHUI KOHEL, TPYOKM 1 yaepKMBaeMbIMN PE3UHOBBLIMAU 1 U3ONALUOHHBIMUK NeHTaMu. B cnyyvae, ecnn obpasel
cnocobeH pasbeaaTth NONU3TUNEH, MOXHO UCNONb3oBaTh nonuteTpadTopatuneH (MNTP3). bycTepHbIN 3apan
coctont K3 200 r uymknoTpuUMeTUneHTpuHUTpammnHa/napagpuHa (95/5) UnNn neHTaspuUTpUTTeTPaHUTPAaT
(TOH)/TpuHnTpoTonyona (50/50), umeeT B AnameTpe (60 + 1) MM, NNoTHocTb (1600 + 50) kr/mM3, ANUHY OKoNo
45 MM. 3apsia, COCTOSAWMNA U3 LUMKIIOTPUMETUNEHTPUHUTpaMunHa/napaduHa, MOXKHO nomMewaTb B OOHO UMK
HECKONBbKO YCTPOWUCTB NPU YCNOBUKU, YTO ODLWLMA 3apsaad COOTBETCTBYET TEXHUYECKUM XapaKTepUcTukam, HO
3apsaans TOH/TpuHnTpoTONyona npeactaBnsaeT cobon LenbHbIM KYyCcoK. Tpybka MOXeT UMeTb U3MepUTEnbHbIE
npndopbLI, HAaNPUMEP AaT4UK CKOPOCTU AN NU3MepeHUs CKOPOCTU pacnpocTpaHeHusa AeToHauMm B XUMYE CKON
npoaykunn. JononHuTensHy MHopmMaLnio 0 B3pbIBOONACHBIX CBOMCTBAX OMNbITHOrO obpasua MOXHO Mony-
YATb NYTEM UCMONb30OBAHNSA KOHTPOMBHOW NMacTUHbI (CM. PUCYHOK 2). Ha BepXHeM KoHLe cTanbHOU TPpyOKM
yYCTaHaBNMBAKOT KOHTPOMNbLHYIO NAacTUHY U3 MATKOM CTanu B BUAe KBagpata co CTOpPoHOM 150 MM 1 TONLWMHOW
3,2 MM; oHa oTaerneHa o1 TpybKku npoknagkamu TonwmHomn 1,6 mm.

y A
I B
C
D

]
o E
F

-

| G

A — npoknagkn; B — KOHTponbHaAa nnactuHa, C — cranbHas Tpyoka; D — ncnbeityemasa XuMuveckas npoaykuma,; £ — dycrep, cocto-
ALLWUU U3 LUKNOTPUMETUNEHTPUHUTPaMuHa/napacdpuHa unm TOH/Tputuna; F — gepxartene getoHartopa; G — AeToHaTop;
H — nnactmaccoBasa membpaHa; J — garyduk CKopocTu

Pucynok 2 — lNMpunbop ans npoeaeHust ucnoitannsa OOH Ha geToHauuio
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Mpoueaypa
Obpasel, 3arpyatoT no BEpPXHUU Kpan cTanbHOU Tpybku. Obpasubl TBEPAON XUMUYECKOU NPoayKLUK
3arpykarT 40 TaKoW NNOTHOCTU, KOTOPOU MOXHO A0DUTLCHA BCTPAXMBAHUEM TPYOKM A0 TEX NMop, NoKa CTaHEeT
He3saMeTHOM ganbHeulas ycaaka. YcTtaHaBnuBatoT Maccy obpasla U, ecnu xmmmdeckasi NpoayKUna sBNAeTCH
TBEPAOW, PACCUUTLIBAIOT €ro 00 bEeMHYI0 NMOTHOCTb. 3HAYEHWUE NMNOTHOCTM AOMKHO ObITb Kak MOXHO bnuxe
3HAYEHMIo NNOTHOCTM BO BPeEMS OTNpaBkU. TpyOKy yCcTaHaBNMBAKOT B BEPTUKATNIbHOM NONOXEHUN U BYCTEPHBIN
3apsa NPUBOAAT B HEMOCpeaACTBEHHOE CONMPUKOCHOBEHUE C MEMDpPaHOW, 3aKpbiBatoLWEN HMKHEE OTBEPCTUE
TPyOkn. [leToHaTop ycTaHaBNUBAKT HaNpPOTUMB OyCTepHOro 3apsiga U uHMUunpyoT. Ecnmn geToHaumu
XUMUYECKOWN NpoayKLUMK He HabnogaeTcd, NPOBOAAT ABa UCTIbITAHUA.
Kputepun ucnbiTaHuA U MeTO OLeHKU pe3ynbTaToB
Pes3ynbTaThl UCNBITAHUA OLEHUBAIOT HA OCHOBE!
- TUNa paspyLweHnst TPYbKK;
- eCNTIM3TO NPOUCXoQNT, UI3MEPEHHOM CKOPOCTU pacnpocTpaHeHUa AeTOHaL UM B XMMUYECKON MPoaYyKLUNN.
[Ons knaccudpmnkaumnm cnegyeT UCNonb3oBaTh UCMbITaHUE, NpuBeaLlee K Hanbonee CTporon oL eHke.
Kputepun ncnelTaHnga cnegytowme:
«da»: TpyOKa NONMHOCTLIO paspyLinnach;
«HaCcTUYHO»: TpyOKa He paspyluMnacb No BCEU CBOEW ANUHE, HO ee CcpedHAaAs ANnnHa paspylle-
HUA (NO pesynbTaTaM ABYX UCNbITaHW) bonee YyemMm B 1,5 pasa npesBbillaeT cped-
HIOO ANUHY paspyLUeHUd, yCTaHOBMNEHHYIO NPU UCNbITAHUXA MHEePTHOro mMaTtepuana B
TOM Xe PU3NYEeCKOM COCTOAHUN;
«HeT»: TpyOKa He paspylimnacb No BCeW CBOeW ANUHE, HO ee cpeaHsia ANnHa paspylue-
HUA (NO pesynbTaTtam ABYX UCMbITaHUN) He boneeYyem B 1,5 pasa npesbillaeT cpea-
HIOIO ANUHY pa3pyLUeHUs, YCTaHOBNEHHYIO NMPU UCNbITAHUM MHEePTHOrO MaTtepuana B
TOM XXe PU3NYEeCKOM COCTOAHUMN.
[TpuMepbl pe3ynbTaToB
[Tpumepbl pe3ynbTaToB UCNbITAHUA cepui 1 ANA HEKOTOPLIX BUAOB XMMUYECKOU NpoayKUMN NMpUBedeHbI B
Tabnuue 1.

Tabnwuua 1—Tllpumepsl pe3ynbTaToB UCNbITaHUA cepumn 1

XUMUYeckas NnpoayKLus Obbemnan 3 ANMHA paspyLUEHHO Peaynbrar
NMAOTHOCTL, KIfM YacTu, CMm

2,2' -A30an(n3o6yTUPOHNUTPUIN) 346 50 Ha
TpeT-bytunnepokcnbeHsoar 28 LlacTnyHo
TpeT-bytnnnepokcn-2-atunrekcaHoar 23 HeT
Nunbensonnnepokeng, 75 % ¢ Boagon 097 22 HeT
2,5-n-(TpeT-0yTMnnepoken)-2,5-auMeTUNreKCnH-3 870 30 YactnyHo
Ounnaypowna nepokecug 580 32 LlacTnyHo

4.1.2 UcnbiTaHne cepuun 2: AcnbiTaHne Ha 4eTOHaLMUIO B YNaKoBKe

McnbiTaHue cepun 2 NpoBOAAT AN XMMUYECKOW NpoayKuuKn, pacnpoctpaHdaolen geTtoHauuio (OTBeT
«da» No pesynbTaTaM UCNbITaHUSA cepun 1), c Uenbio oTBeTa Ha Bonpoc «MoeT Ny AeTOHUPOBaThL B YNaKoBaH-
HOMBMAE?» (CM. pUCcyHOK 1, KneTka 2). B 3aTnx uenaxmMcnonb3ylT MeTod UCNbITaHUA Ha AeTOHaLU MU0 B YNAaKOBKe.

UcnbiTaHWe Ha 4eTOHaLUIo B YNIaKOBKe

BBegeHue

[aHHOoe ncnelTaHne NCNonNb3YT ANst onpeaeneHna CNoCobHOCTU XUMNYECKOW NPpoAYKLMK pacnpocTpa-
HATb AeTOHaLWIo B yNakoBaHHOM Anst obpalleHusa suae. B xoae UcnbiTaHUs ynakoBaHHasi XUMUYecKas npoayK-
LA noagBepraeTca yaapy co CTOPOHbI AeTOHUpYoLWero dOycTepHoro sapsaa.

Y CNoBUSA UCNBITAHUA: UCMBITAHWUE CEPUN 2 MTPUMEHSIIOT K ynakoBKam (Maccon He bonee 50 Kr) XMuMmn4eckou
NPOAYKLUNM B TOM COCTOSIHUM U B TOM BMUAE, B KAKUX OHA HaXo4MTcsl B obpalleHun.

[Mpubopbl U MaTepUuanbl

[1na npoBeaeHnsa ncnoiTaHnsa TpebyoTca AeToHATop, AETOHUPYIOWMA WHYP, NacTUYHas B3pbiBYaTas
XnMu4yeckas npoaykumsa 1 COOTBETCTBYIOLLNMIA MaTepuan ana repmetusaunun. MNnactruHa 3 MArkom ctanm Ton-
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LLIMHOW OKONO 1 MM C MUHUMAaNbHBIMU B KAXKOOM HanpaBneHUn pasmepamu, npesblilacimmm Ha 0,2 M pasmephl
OCHOBaHUA YNaKOBKU, CNYXXUT B KAYeCTBE KOHTPONbHOWM NAacTUHbI No4 YNaKOBKOW.

[poueaypa

McnblTaHUio NoABEPraoT XMMUYECKYHo NPoAYKLUIC B TOM COCTOSAAHUM UB TOM BUAE, B KaKUX OHa HaxoauTca
B obpalleHn. YNakoBKY YCTaHaBMMBAKOT HA KOHTPOMbHYHO NNACTUHY, KOTOpast CBOUMU KpasiMy ONMUPaeTCs Ha
KP4 UK APYron COOTBETCTBYIOLWMA MaTepuarn, Tak, YTobbl Noa KOHTPOMbHOW NNACTUHON DbIN A0CTaTou-
HbIA NPOCBET, He NPENATCTBYIOLW NN NPoboto. CBepXy Ha XMMUYECKYHo NMPOAYKLIUI, HAXOAALWYHOCS B YIaKOBKE,
noMeLlaroT ABa 3apsaa NnacTU4HON B3pbIBYATOU XMMUYeCcKoU npoaykumm (kaxxabit maccon 100, HO B LeTom
He bonee 1 % Mmacchl XMUMUYECKON NPOAYKLWUK, coaepXallenca B ynakoke). INpur ncnbiTaHM XKUOAKON XMMUYEC-
KOW NpOoayKUWUK cneayeT U3roToBUTb CNopy U3 MeTannnMyeckoun npoBOSIoKK, ¢ TeM YTODLI ABa 3apsiga MOXHO
ObINO NPaBUNbLHO PA3MECTUTb B LIEHTPE KaXKAoW U3 ABYX MNONYOKPY>XXHOCTEN UM TPEYTrONbHUKOB HA BEPXHEN
MOBEPXHOCTU YNAKOBKU (CM. pUCYHOK 3). Kaxkablv 3apaa coeAUHAETCA C AeTOHATOPOM C NOMOLLbIO AETOHUPYIO-
lero WwHypa. AnnHa gByxX OTPEe3KOoB AeTOHUPYOLWEro LWHypa AokHa ObiTb oanHakoBoW. Hanbonee pacnpoc-
TPaHeHHbIN cnocob repMeTrsaL M 3akniovYaeTCsl B yKNaake chiNyyero necka BOKpYr UCNbITYEMOW YNAKOBKA C
MUHUMansHOW TonwmHou cnoda 0,5 M no Bcemy nepumeTpy. MOXHO Takke MCNOMNb3oBaTb AWNUKA, MELLUKA UMA
OMAOOHbBI, HANOMHEHHbIE 3eMNEN NN NECKOM U PACMONOXEHHbIE BOKPYT U NOBEPX YMAaKOBKU C TAKOWU XXe MUHN-
ManbHOW TonwuMHoW. IcnbiTaHMe NpoOBOASAT ABa pas3a, ecln geToHauuM He MpoucxXxoauT B Xode NepBOoro
ncnblTaHus. Ecnu gBa nepBbIX UCMBbITAHUA HE MO3BONMAT caenaTbh Kakoro-nmbo 3aknioveHns, MOXXHO NpoBeCcTur
TpeTbe UCMbITaHUe Be3 UCNOMb30BaHUSA USMEPUTENBLHOW annapaTypsl.

777 A
_ _ _B

A — 3apsbl B3pbIBYATOU XUMUYECKOU npoaykumn; B — nuHusa cummetpuun; C — yunuHapuyeckas ynakoska (BUa CBepxy);
D — npamoyroneHas ynakoeka (Bua cBepxy)

PucyHok 3 — lNpunbop ans npoBeaeHnst UCNbITAHUSA HA AETOHALUMIO B YNAKOBKE

Kputepumn ucnbiTaHus U MeTo[, OLLeHKU pe3yrnbTaToB

Pe3ynbTaThl UCMbITAHNA OLLEHUBAKOT Ha OCHOBE HanM4yng crnegyrowmnx npusHakoB geToHaUMmM UCNbITYe-
MO XUMUNYECKOU NPoaYyKLINN:

- 0bpa3oBaHUA BOPOHKM B MECTE NPpOoBeaeHUSI UCNbITAHUS;
- NOBPEXAeHUA KOHTPOMNbHOM NMacTUHLI, Haxoaswenca nog npoayKTom;

- paspyLlieHUs Ha OCKOIKU 1 pasbpackiBaHUA bonbLUe YacTu MaTepuana, obpasyrollero orpaHU4YeHHoe
NPOCTPAHCTBO;

- ISMEHEHUNA CKOPOCTHU PaCllpOCTpaHEeHHd AeTOHal B XUMUNYECKOW NpoAyKUNKN, €CITN OHa NPOUNCXOOAT.
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KpuTepumn ncneltaHnsa cnegytolme:

«dan: obpa3oBaHne OTBEPCTUS B KOHTPOMNbHOW NMAacTUHE, Haxoasilenca rnog npoaykrom, Uinun Bo-
POHKN B MECTE NPOBeAESHUSI UCTIbITAHUS — B KXKAOM Chydae npu paspyLueHU Ha OCKOTKA U
pasbpacbkiBaHUK DOMbLUEN YacTWU MaTepuana, obpasytollero orpaHMYeHHoe NPOCTPaHCTBO;
NN CKOPOCTb pacnpocTpaHeHnst AeToHaLUWN B HUXKHEN NOTNOBUHE YNAaKOBKU MOCTOAHHA U Npe-
BblLLAET CKOPOCTb 3BYKa B XMMUYECKOM NPOAYKLNN.

«HeT»: OTCyTCTBUE OTBEPCTUS B KOHTPOMNbHOW NNAacTUHE, HaxoasLWencs noa npoaykKrom, 1 BOPOHKA B
MECTe NpoBeAeHUsI UCMBITAHMUSI U UIBMEPEHNE CKOPOCTU (ecni NMponu3BOANUTCS) NMoKasbIBatoT,
YTO CKOPOCTb PACNPOCTPAHEHUSA HAXKE CKOPOCTU 3BYKA B XUMUYECKOW NPOaYKLUNK, a AN TBep-

OO XMMUNYEeCKOU NMpoayKLUUKM — peKkynepa

nocne ncnblTaHus.
[TIpuMepbl pe3ynbLTaToB

M HenpopearnpoBasLUen XMMNYeCKOU NpoayKLu M

[MprUMepbl pe3ynbTaToB UCMBITAHUA CEPUN 2 ANA HEKOTOPLIX BUAOB XUMUYECKON NPOAYKL M NpUBeAEHbI B

Tabnuue 2.

Tabnwuua 2—Tlpumepbl pe3ynbTaToOB UCMbLITAHUA CEPUN 2

XUMUYECKaAA NpoayKumns ObbemHas YnakoBka Pesynbrar
POAYKU MNOTHOCTb, KI/MM® Y
NunbeHsonnnepokecna 730 1G, 25 Kkr Na "
OuumnknorekcunnepokcnankapboHar 600 1G, S kr Het”
Nunuunknorekcunnnepokenaunkapbonat ¢ 10 % soabl 600 1G, 5 kr Het?

" MpoeoasT apaxabl. O6HapyxeHne AeToHaLuMK B cnyyvae o6pa3oBaHNsi BOPOHKM.

) YcnblTaHns NPOBOANAT ABaXabl. BMECTo Mcnonb30BaHUsi KOHTPOMBHONM NAacTUHbI U3MEPSIIOT CKOPOCTb PachpoC-
TPaHEHUS.

4.1.3 UcnbiTaHua cepumn 3

Ha sonpoc «l'lpounucxoant nu pacnpoctpaHeHue gedonarpauun?» (CM. pUcyHOK 1, KneTkn 3,4 n5) otTeeva-
0T HA OCHOBE Pe3yNbTaTOB UCNBLITAHUXA cepunin 3.

B HacTosilwee BpeMsd AN 3TUX LLeNen UCNOoNb3yT MeToabl UCNbITaHWUK, NpeacTaBIeHHbIE B Tabnuue 3.

Tabnwua 3— Mecnonbayembie MeTOAbI UCMNBITAHUW AN UCTbITAHUN CeEpUn 3

Koa ucneitaHusa (cepus, tun) Ha3BaHue ucnbiTaHus lonpasgen
3 a) McnbiTaHne «BpemMs — gaBreHune 4.1.3.1
3 6) McnbiTaHne Ha gednarpaunio 4.1.3.2

Ha BOnpocCkl cXeMbl OTBeYatoT:

«[la, ObICTPO»: ECNN TaKon Xe pe3ynbTaT NnofiydeH B KaKoM-nmbo Apyrom UCnbiTaHWUK;

«[a,MeaneHHo»: ecnumpesynbTaToM UCNbITaHUA Ha dedonarpaunto aBnaeTcaoTBeT «[a, MeaneHHo» U
pe3ynbTaToOM UCMLITAHUA «BpeMst — AaBneHne» He IBNAEeTCA OTBeT «[la, ObICTPOY;

«HeT»: ecn pe3ynbTaToM UCNbITaHUA Ha gedpnarpauunio asnseTcd oTBeT «HeT» U pe3ynb-
TaTOM UCMbITAHUA «BpeMsl — AdaBneHne» He AIBNsieTca oTBeT «[la, ObIcTpoy.

4.1.3.1 UcneiTaHne TMna a) cepun 3: icneiTaHue «BpeMa — AaBreHune»

BBegeHue

[aHHOe ucnblTaHWe NPOBOAAT ANd onpeaeneHnsa cnocobHoCTM xumudeckon npoaykuum!) pacnpoctpa-
HATb gedbnarpaLunto B yCIoBUsSIX orpaHnYeHHoro cobema.

1 »
) an NCTbITAHUN XXWAKOCTEN MOTYT ObITb NMOoJyHeHbl Pa3JIMHHbIE PE3YI1bTaTbl, TAK KaK XWAKaA XUMNYECKAA MNMPOAYK-
HUA MOXKEeT UMeTb ABa 3HAYEHNA MaKCUMaATlbHOIO AaBIT1€HUA.

8
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[Mpubopbl U MaTepUuansbl

YcTaHOBKa ANd NpoBedeHNAa UCNbITaHUSA «BpeMsa — gaBneHue» (CM. pPUCYHOK 4) COCTOUT U3 LUNUHAOPWU-
YeCcKOoro CTanbHOro cocyaa BeICOKOro AaBneHunsa gnHon 89 MM 1 BHeLWWHUM anameTpom 60 Mm. Ha npoTnBono-
NOXHbIX CTOPOHaX cocyaa C NOMOLLbH MaLlLMHHOW 0bpaboTKK AenatoT cpesbl, 0bpasyollne ABE NNOCKUE rpaHn
(YyMeHbLUaloLWue nonepeyHoe ceveHne cocyga ao 50 mm), UtTo obnervyaeTt ero 3akpenneHue npu yctaHoOBKe
3ananbHOW 1 BbIXoaHoW Nnpobok. Cocya, MeroL i BHYTPEHHWUI KaHan anameTtpom 20 MM, ob6TaunBatoT C BHYT-
PEHHEN CTOPOHBI U C KaXXA0ro KoHUa Ha rnybuHy 19 mm, raoe HapesatoT pe3sby Ans BBUHYMBAHUS NaTpybKa ¢
pe3bbon 1 aroum (bputaHckuin ctaHaapT). K 3akpyrneHHOM CTOPOHE cocyda BbICOKOTO AaBMNEHUA B 35 MM OT
OAHOro 13 KoHUoB 1 nod yrnom 90° K NNoCKUM rpaHsam NpUBMHYMBALIOT YCTPOUCTBO BbiBOAA AaBNeHUs B BUAe
OOKOBOro oTBETBMEHNUA. [N 3TON Llenn BLICBEPNUBAKOT rHE340 rMyouHon 12 MM, B KOTOPOM HapesatloT pe3boy
0N BBUHYMBAHUA KOHLLA OOKOBOro OTBETBEHUA padmepom 1/2 aronma (bpUtaHCKM cTaHaapT).
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A — KOpnyc cocyaa BbICOKOro gasneHus; B — dukcunpyrowasa npobka pas3pbiBHOU membpaHbl, C — 3ananbHas npobka; D — MArkas
CBUHLIOBAasA Npoknaaka; £E — paspeiBHaa membpaHa; F — bokoBoe oTBeTBNIeHUe;, G — pe3bba gatyuka gasnenus; H — megHas npo-
kKnagka; J — nu3onupoBaHHbIn anektpoa; K — 3asemneHnbin anektpon; L — naonauua; M — ctanbHOW KOHyC, N — nas cmeweHuns
NpoKnagku
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PucyHok 4 — YcTaHoBKa Ans NnpoBegeHuUs UCNbITaHUA «BPEMSA — OaBleHue»
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[ns obecnevyeHns rasoHenpoHULLAeMOCTN YCTaHaBNMUBAKOT NpoKnaaky. bokoBoe oTBETBNEHME BhICTYNA-
eT U3 Kopnyca cocyaa BLICOKOro AaBNeHUs Ha 55 MM 1 uMeeT KaHan guameTpomMm 6 MM. KoHel, OTBEeTBNEHUS
obTavyMBaloT M HA HEM Hape3atoT pe3bby ANns BBUHYMBaAHWUA Npeobpa3soBarens AaBneHns MeMmopaHHOro Tuna.
MoxeT ObITb UCNOMb30BAHO NKOOE YCTPOWUCTBO AN U3MEPEHUNA AaBNEHUS MPK YCIIOBUN, YTO OHO HE NOABEP-
)XEHO BO3AEUCTBUIO FTOPSYUX ra3oB UMM NPOAYKTOB pasnoXXeHUsa 1 cnocobHO BblAePXKUBATb CKOPOCTb NOBLILLE-
HMAa gaeneHna 690—2070 klMa He bonee Yem 3a 5 McC.

danbHUM NO OTHOWEHUID K OTBETBJ/IEHUIO KOHEL, coCcyaa BbICOKOro AaBlieHUA 3aKpbiBalOT 3analibHOU
NpoOKOW, CHabXXeHHOW ABYMS anekTpoaamMunu, oavH U3 KOTOPLIX M3ONUPOBaH OT Kopnyca Npobkn, a apyrou
3a3eMrieH Ha Hero. [lpyron KoHeL, cocyaa BbICOKOro AaBNEHUA 3aKpblBaOT anMntoMUHUEBOW pa3pbiIBHON MeMODpa-
Hou TonuwnHon 0,2 mm (aaBneHue paspbiBa okono 2200 kla), KoTopyto 3akpennsitoT PUKCUpyoLLen NnpobKon ¢
20-MmnNNMMeTpoBbIM KaHanoMm. [ns obecnevyeHmsa XxopoLlen repmeTusanym ode npodkn UMeT MATKYHO CBUH-
LLOBYIO NPpoKNaaKy. OTOT KOMNNEKT yCTaHaBNMBAaloT B NMpaBUbHOE ANl UCNONMb30OBAHUA NONOXEHNE C MOMOLLbIO
CTOWKKN (CM. PUCYHOK 5). CToWKa BKMNtoYaeT B ceds ONOpHYHO MMUTY-OCHOBAHME U3 MSITKOW CTanun pasmMepom
235 x 184 x 6 MM 1 185-MUNNMMMETPOBYHO HAKITOHHYIO KOHCTPYKLUWIO Nonoro ksagpaTtHoro cedeHnd (MNKC) pas-
MepoM 70 x 70 x 4 mMm.

211 12

E,I
184
160
62

PUCYHOK 5 — OnNOpHbIN CTEHA

Ha ogHoMm koHue cTouku INKC BbipesaloT Ha ABYX NPOTUBONONOXKHLIX CTOPOHaX y4aCcTOK CTOUKUA TaKMm
0bpa3zom, YToDbLI NoNyvYnunach KOHCTPYKLKS C ABYMS MITOCKUMM DOKOBUHaAMU-NanamMu, BblLLe KOTOPbIX OCTAETCS
kKopobyaTasiyacTb ANMMHON 86 MM. KOHLILI 3TUX NOocKUX 60KOBUH 0bpesatoT nod yrnom 60° K ropusoHTanm nunpum-
BapUBalOT K OCHOBAHWUIO.

Ha oaHOU CTOPOHE BEPXHEro KOHLA OCHOBAHUS BhIpe3atoT nas LWUpUHOW 22 MM 1 rnybunHon 46 MM Takm
obpasom, YTobbLl OOKOBOE OTBETBMEHME NOMELLANnoch B 3TOT Na3 Npu yCTAHOBKE BCEro KOMMJeKTa cocyaa
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BbICOKOTO AaBnNeHuns 3anansHOU NpobKoM BHU3 B Noa4epX1BatroLWyo kKopobyaTyio CTOUKY. K HUXKHEN BHYTPEeH-
HEeW CTOPOHE KopobyaToun YacT CTOUKU NPUBAPUBALIOT CTanbHYH NNACTUHY LWMPUHON 30 MM 1 TONLLUHON 6 MM,
KoTopasa CnyXuT npoknagkon. Cocya BbICOKOrO AaBneHUda NpovHO PUKCUPYIOT ABYMSA 7-MUNNMUMETPOBLIMI
BUHTaAMN-DapallkamMm, NpUKpenneHHbIMU K NPOTUBONONOXHOW rpaH. CHMU3Y COoCya BbICOKOTO AaBNeHns Noa-
Oep>X1UBatoT ABe cTanbHble MNONOCHl LUIMPUHOMN 12 MM 1 TOMWKMHOW 6 MM, KOTOPbLIE NPpUBapuBatoT K OOKOBUHAM
OCHOBaHUSA KopobyaTomn vacTu.

Cucrtema s3axxuraHust COCTOUT U3 3MEKTPUYECKOro 3anana Takoro Tuna, KoTopbl 00bIMHO NCNONMb3YIOT C
aeToHaTopaMn HUIKOTO HaNPsKeHUs!, U BKNoYaeT B cebd Takke KBagpaTHbLIN KyCOK 3analrbHOro kembpuka co
CTOpoHOMN 13 MM. MoryT BbITb UCNOMb30OBAaHbI 3NeKTpUuyeckme 3ananbl, obnagatoLume paBHOUEHHBIMU CBON-
cCTBaMW. 3anarnbHbl KEMOPUK COCTOUT U3 XONMLOBOW TKaHU, NMOKPLITOW C 0Benx CTOPOH NUPOTEXHUYECKUM
COCTaBOM U3 HATpaTa Kanusl, KPeEMHUA N YePHOTo NopoxXa, He coaepKallero cephl.

[Tpoueaypy NoaroToBKM KOMMMEKTa 3aXXUraHus Angd Teepaon XMMmyYeckom NnpoaykKumm HaunmHarT ¢ oTcoe-
OVNHEHWNA KOHTAKTOB U3 NaTYHHOM PONbrin 3NeKTpUYecKoro sanana ot ero nsondatopa (CM. pucyHok 6). OTKPbIB-
LLUMACA KYCOK MU30NALMM 3aTeM OTpe3aloT. INeKTpU4ecKMn sanan yctaHaBnuMBaloT Ha nonwcax sananbHON
NPOOKN C MOMOLLLIO NATYHHbIX KOHTAKTOB Tak, YTOObLI BepxylUka 3NeKTpuYecKkoro 3anana BbicTynana Haf
NOBEPXHOCTLHIO 3ananbHOW NpobkMHAa 13 MM. B LileHTpe KBagpaTHOro 3ananbHoro kemopuka (¢ AnMHOW CTOPOHb
13 MM) NpoKanbIBalOT OTBEPCTUE U ero ycTaHaBNMBAKOT Had 3ananoM, a 3aTeM CBEepPThIBAOT U 3aKpennsawoT

TOHKOW Xnon4aToOyMa>KHOU HUTLHO.
B C

D

nfilli

A — MOCTUK HaKanuBaHUA 3NEeKTPOBOCNNAMEHUTENA;, B — KOHTAKTbI U3 natyHHOW ponbrn, oTxoasaume ot usonsaumm, C — otpesaHHas
N30NALUUSA; D — KBAOPATHLIN KYCOK 3ananbHOro kembpuka SR252 ¢o CctTopoHou 13 MM; E — MOCTUK HAKANUBaHUA, NOACOSANHEHHbIN K
3ananbHoOU Nnpobke; F — KeMBbpuK, yCTAHOBJTIEHHbIM HA MOCTUK HAKANUBAHUSA, G — CBEPHYTbIU U CTAHYThIN HUThHO KEMBPUK

A

PucyHok 6 — Cucrtema 3axuraHms gnsa TBepaov XMMmn4eckon npoaykumm

B cnyyae xmnakmx obpasyoB NpoBoaa NOABOAAT K KOHTaKTaM 3NeKTpUYecKoro 3anana. 3atem nposoaa
npoaeBaroT Ha ANMMHY 8 MM B TPYDOKY N3 KPEMHUNAOPraHNYECKOro Kayyyka BHELLHMM ANaMeTPOM S MM U BHYTPEH-
HAM AnamMeTpoM 1 MM 1 TpyDOKY NpOoTankMBaloT BBEPX BbllLE YPOBHS KOHTAKTOB 3MNEKTPUYECKOro 3anana, Kak
NnoKasaHo Ha PUCYHKe 7. 3aTeM 3ananbHbl KEMOPUK HAKPYYMBAIOT HA SMEKTPUYECKUIA 3anan U BMecTe C TpyO-
KON N3 KPEMHUNOPTaHNYECKOro Kayuyka NoKpbIBaoT UeNbHbIM KYCKOM TOHKOW MOMMXNOPBUHUIIOBON MNMEHKA
NN paBHOLUEHHOro MmaTtepuana. lNneHky 3akpennsaoT B 3TOM NONOXEHUN C NOMOLLbHO TOHKOW NPOBONOKU, TYro
HaMOTaHHOW NOBepX NMEHKN N KaydyKoBOW TpyOKW. NpoBoada 3akpennawT 3aTemM Ha nonwcax 3ananbHon
NPOBOKM TakK, UTODbLI BEpXYLUKa SNeKTPUYECKOro 3anana BbiCcTynana 3a NOBEpXHOCTb 3ananbHOM NpobKn Ha
13 MM.

Mpouenypa

[Tpnbop B KOMMNMEKTe ¢ npeodbpaszoBaTenemM gasneHus, Ho 6e3 antoMMHUEBOW pa3pbIBHON MeMbpaHHil,
yCTaHaBNMBalOT 3ananbHoM Npodkon BHM3. B nprubop BBOAAT 5,0 I XMMUYECKOW NPOoaYyKLUX TaKMM 0Dpasom,
YTOoObI OHA Haxoaunach B KOHTaKTe ¢ cUCTEMON 3axkuraHus. OBbIMHO NPK 3anonHeHUN Nprubopa XMMmnyeckas
npoayKumst He yTpaMbOBLIBAETCS, O4HaKO B criyvdae HeobXoaQUMOCTU XUMUYECKaa NPoAYKLUNSA, BBOAUMAS B NPU-
Oop, MOXET ObITb Cnerka ytpamboBaHa B LensiX 3arpyskun B cocya ao 5,0 r. Ecnu gaxe npu nerkon tpamboBke
HEBO3MOXHO BBECTU B Npndop Bce 5,0 r XMMUYEeCKoU NpoayKunn, To 3anan npuBoasaT B AEUCTBUE NOCe 3anon-
HeHUNA Nprbdopa A0 0TKasa. PErMCTPUPYIOT Maccy UCMOSIb3yeMoro 3apsiaa.
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E,

A — MOCTUK HakanueaHus, B — nneHka ua nonusmnHunxnopuaa; C — naonaumsa; D — tpydka n3 KpeMHUUOPraHM4eCcKoro kay4yka,
E — 3ananbHble BbIBOOLI, F — KOHTAKTbl U3 honbrn; G — NpoBoNoka NS BOOAOHENPOHUUAEMOU repMmeTusaunn; H — 3ananbHbIn
KeMOpUK

PUCYHOK 7 — CucTema 3axXuraHus ans Xnakon XmuMmmn4eckon npoaykumm

3aTteM yCcTaHaBMMBAOT CBUHLIOBYIO NPOKNAAKy U paspbIiBHYIO MeEMBpaHy, Nocne Yero Tyro 3aBUHYMBAaloT
pUKCUpYoLLYO NPobKY. 3apsiXKeHHbIN cocya YCTaHaBMUBAIOT pa3pbiBHOU MEMOpPaHOU KBePXY Ha noaaepKnBa-
OLLYHO CTOMKY, KOTOpast A0MKHa HaxoaUTbCs B Haanexawem 6poHpOBaHHOM BbITSXKHOM WWKady Unu sivenke. K
oncam 3ananbHOM NPodKN NoAcCoeAUHSIIOT NOAPLIBHOW reHepaTop U NPOU3BOAAT BOCMNaMeHeHne 3anana.
CurHan, cHuMaeMmeln ¢ npeobpasoBaTens AaBNeHUs, PETMCTPUPYETCS C MOMOLLbIC COOTBETCTBYIOLLIEN CUCTE-
Mbl, MO3BONAKOLWEN NPOU3BOANTE KaK OLLeHKY, TaK U MOCTOAHHYIO perncTpaunio KapTUHbI «BpeMsa — AdaBreHune»
(Hanpumep, MOXXHO MCNONb30BaTb caMoNnUceL, HeyCTaHOBUBLLMXCS NMPOLECCOB C 3aMnCbIo Ha NEHTY).

McneliTaHue npoBoaaAT Tpupasa. Peructpupyetca Bpemd noebileHns aasneHna ¢ 690 oo 2070 kla Beiwe
aTMocdepHoro. 1nsa uenen knaccugukaLmm NCnonb3lyetTcsa Hanbonee KOPOTKUA UHTepBan.

Kputepumn ucnbiTaHUA U MeTO OLLeHKU pe3yNbTaToB

Pe3ynbTaTbl UCMLITAHUA OLEHMBAKT C y4eTOM TOro, AOCTUTHYTO NA MaHOMeTpuueckoe JaBlieHue
2070 kl'a, n, ecnnaTto Tak, c y4eTOM BpeMeHU NoBbileHNA MaHoMeTpudeckoro aasneHusa ¢ 690 go 2070 kl'a.

Pes3ynbTaTbl UCNbITAHUA ClleayroLlne:

«[a, bbICTPON»: BpeMd noBbileHUs aasneHnsa ¢ 690 ao 2070 kl'a cocTtaBndeT meHee 30 Mc;
«Mla, MmeagneHHo»: BpeMs noBbiWeHUA gasneHUs ¢ 690 ao 2070 kl'1a npeBbilaeT Ui paBHo 30 Mc;
«HeT»: noBsblieHne gasneHus ao 2070 kl'a Beile aTMOoCdepHOro He AOCTUTHYTO.

[TpunmeyaHwune—EcnnHeobxoanmo, NPOBOAAT UCNbITaHWE Ha gednarpauuio Tuna 6) cepum 2 ans onpegerne-
HUA pasnunyua mexay «a, megneHHo» n «HeTy.

[TfpuMepbl pe3ynbTaToB
[TpuMepbl pe3ynbTaToB UCNbITAHUA TUNA a) cepuin 3 AN HEKOTOPLIX BUAOB XMMUYECKOWU NMPoaYyKLUMMN NPU-
BeJeHbl B Tabnuue 4.
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Tabnwuua 4 —Tllpumepsl pe3ynbTaToB UCNLITAHUA TUNA a) Cepun 3

Bpemsa noebIlLEeHNS
XUMUYECKas NpoayKums MakcrmaneHoe nasneHusa ¢ 690 oo PesynbTar
nasnedHue, klla 2070 kMa, Mc
A3ogukapboHamuma > 2070 63 [la, meaneHHo
AsogukapboHamua, 67 % ¢ OKCMaoM LMHKA > 2070 21 Na, obIcTPO
2,2 ' -Azo0an (M300YyTUPOHUTPUN) > 2070 68 Ha, meaneHHo
2,2 ' -A30an(2-mMmeTnnbyTMPOHUTPUN) > 2070 384 Ha, meaneHHo
TpeT-bytunrmgponepokeng, 70 % ¢ Bogou 1380 — HeT
TpeT-bytunnepokcnbensoar > 2070 2500 Ila, meaneHHo
TpeT-byTnnnepokcu-2-aTunrekcaHoar > 2070 4000 Mla, meaneHHo
Kymuna rmgponepokeng, 80 % ¢ KyMeHOM < 690" — Hert
2-lnaso-1-HagTon-5-cynegorngpasng > 2070 14 Na, 6bicTPOo
NnbeHsonnnepokeng > 2070 1 [a, obICcTPO
Ou-TpeT-6yTmnnepokecuna > 2070 100 [la, meaneHHo
NunuetTnnnepokcnankapboHar < 690 — HeT
Onkymunnepokeng < 690" — HeT
Oukymunnepokena, ¢ 60 % nHepTHOM TBEPOOU XUMUNYEC- < 690" — HeT
KON NpoayKumm
2,5-llnatokcn-4-mophonmnHbensonanasoHnnTeTpadTop- > 2070 308 Ia, meaneHHo
bopart, 97 %
Ounnaypowna nepokeug 990 — HeT
2,5-AnmeTnn-2,5-an-(Tpet-6y TMNNepoKCn }-reKCnH-3 > 2070 70 la, meaneHHo
MarHms moHonepokcndTanatrekcarmgpar, 85 % ¢ dTa- 900 — HeT
raTtomMm MarHus
4-HnTpo3opeHOon > 2070 498 Ia, meaneHHo
Y BocnnameHeHust He NponcxoawT.

4.1.3.2 WcnbiTaHue Tuna 6) cepun 3: VicnbitaHne Ha gednarpauuto
BBegeHue

[aHHOe ncnbiTaHWe NPOBOAAT AN onpeaeneHUa CNoCObHOCTU XMMUYECKON NPOAYKLNN PACNPOCTPaHATb
gedonarpauuto.
[Mpnbopbl U MaTepUuansbl

McnbiTaHMe NpoBOAAT C UCNONb3oBaHMeM cocyaa dbtoapa (CM. pUCyHOK 8), 000pya0BaHHOIO BepTUKaTb-
HbIMW OKHaMM HabNOAEHUSA, PACNONOXKEHHBIMU C MPOTUBOMONOXKHBIX CTOPOH. CKOPOCTL Agednarpaunm name-
PAOT C MOMOLLBIO XPOHOMEeTpa ¢ ToOMHOCTho Ao 1 C.

O6bem cocyaa Obtoapa coctaBngeT okonio 300 cm?, BHyTpeHHUI guameTp (48 = 1) MM, BHELLHWIA Ana-
meTp 60 MM 1 gnnHa 180—200 mm. Monynepuoa oxnaxaeHusa 265 cm?® Boabl B cocyae [btoapa, 3akpbiTOM
NpoOKOW, AOIMKeH NpeBbIaTh 5 4. OTBepxHenvYacTu cocyga lbtocapa HaHeceHa LWKana ¢ ropM3oHTansHoU rpa-
aynposkon ot 50 go 100 mm. CKOpoOCTb pacnpocTpaHeHuUa aedpnarpaunn COOTBETCTBYET BPEMEHU pac-
NPOCTPaHeHNa pPasfioXXeHUsA XMMUYECKoW npoayKuMM Ha ydacTke mexay aeneHunamum ot 50 go 100 mm.
TemMmnepaTypy XMUMUYECKOWU NPpOoaYyKLNX, NOABEPraeMon UCMNbITAHUIO, USMEPAIOT A0 3aXKUraHUSA C MOMOLLLbHO CTEK-
naHHoro repmomMeTpa c TodHocTbio 0,1 °C. B KavyecTBe anbTepHaTUBHOMO MeToda onpeaeneHns ckopoctun ged-
narpauum 1M temnepartypbl obpasua MOryt ObiTb WUCMNONMb3OBaHblI ABe TepMonapbl, YCTAHOBMEHHbIE Ha
paccToaHum cooTBeTcTBEHHO 50 11 100 MM OT Bepxa cocyaa dbtoapa.

[na saxuraHnsa XuMmmu4eckon npoayKkumMm MmoxeT ObiTb MCNONb30BaHO Nboe rasoBoe nnamMms AnNUHOW He
MeHee 20 MMm.
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A — BblCcOTa HAMONHEHUA — 20 MM HUXE BEPXHEU KPOMKU, B — ycTaHasnueaemasn 30-MunnmMmeTpoBas 30Ha aednarpayum,
C — S0-munnumMmeTpoBas 30Ha U3MepeHust CKOpocTu aednarpaymm

PucyHok 8 — Cocyg dbloapa co CMOTPOBLIMW OKHaAMW

B uensax nuiyHomn 6e3onacHOCTU UCNbITaAHME crieayeT NPoBOANTL BO B3PLIBOOE30MacHOM BbITSI)KHOM LUKa-
by NN B XOpOLLO NPOBETPUBAEMOM NoMeLleHnN. MOLWHOCTL BBITSXKKW A0MKHA ObITb 4OCTAaTOUMHOW ANS TOrO,
YTOObI 0DECNeYnTb TaKyo CTENEHb Pa3baBneHNUa NPOAYKTOB PasnoXeHus, YTobbl MOXHO ObINo ns3bexaTtb onac-
HOCTU 0bpas3oBaHUA B3pbIBOOMACHLIX cMecen ¢ Bo3ayxom. Mexay Habnwogatenem m cocyaom [Ibtoapa
crneayeTt yCTaHOBUThL 3KpaH.

Mpouenypa

[1o ncneitaHms B cocyae [lbtoapa HeobxoaMmMo NPoBECTU C HaanexalmMmm mepammn npeaoCTopOXKHOCTH
NPOOHLIE NCTNIBITAHUS B TPYDOKaX N3 bopocunukaTHoro ctekna. CHavana pekoMmeHayeTcsi NpOBECTU UCTIbITAHUE C
NCMONb30BaHMeEM TPYOKN anameTpom 14 MM, a 3aTeM — UCNbITAHUE C UCNONb30BAHUEM TPYDOKU AnamMeTpom
28 MM. Ecnun ckopocTb gedonarpaunm BoO BPpeEMSA OQHOMC U3 3TUX NpeaBapuUTenbHbIX UCNbITAHWUW NPeBbILLIaET
5 MM/C, TO XMMUYEcKas NpoayKumMst MOXeT ObiTb Cpady OTHECEeHa K XMMUYECKOW NpoayKunn, noaBepXKeHHOW
ObicTpoW aedpnarpaunmn, 1 0OCHOBHOE UCMbITaHUE C UCNONb30oBaHWUEM cocyaa [lbroapa MOXHO He NMPOBOAUTD.

Cocya Abroapa U XMuMmndeckyro NpoayKLUmo AoBOOAT 40 aBapUAHOU TemnepaTypbl. ECnn xumuyeckas npo-
OYKUMA ABNAETCA HACTONIbKO YCTOUYMBOU, UTO HE HYXXOAaeTCA B YCTaHOBNEHUN aBapUMHOU TemMnepaTypbl, TO
ncnelTaHue NpoBoaAaAT Npu Temnepatype 50 °C. B cocyg [boapa nomMmewlaroT 265 CM XMMUYECKON NpoayKLUN.
3ePHUCTYIO XMMUYECKYH NPOAYKLMIO 3acbinatoT B cocyq [bloapa Taknm obpasom, YTobbl ee 0bbeMHas NNoT-
HOCTb OblNa conocTaBMma C NMOTHOCTLIO NpK obpalleHU 1 He 0Opa3oBLIBANOCH KYCKOB.

[TacToobpasHylo XMMUYECKYIO NPoAayKUWUIo NMoMellaroT B cocya [btoapa TakmMm cnocobom, KOTOPbIU
NCKNoYaeT BO3MOXHOCTb 00pa3oBaHUA B UCTIbLITYEMOM 0Opa3sLe BO3AYLWHbIX KapMaHOB. BbicoTa 3arpyXeHHON
XUMUYECKOWU NpOoAYKUMN OA0IKHA ObITh NPUMEPHO Ha 20 MM HMXKe BepXxHero Kpagd cocyaa btoapa. Pernctpupy-
0T TeMnepaTypy 1 Maccy XxmMmmieckoun npoaykumn. Cocya [lbtoapa noMeLlaoT B UCMbITaTENbHYIO KaMmepy Ui
BbITAXXHOW WIKay, 3alUULLEHHBIN 3KpaHOM, a NMOBEepPXHOCTb XMMUYECKOW NpoayKuuy noasepraroT Harpesy C
MOMOLLIbIO Fa30BOW ropenkn. B MOMeHT BocnnaMmeHeHUs UnnM HanpoTUB, Koraa BocniamMmeHeHuss Yepes 5 MMH He
NPOUCXOOUT, ra30BYIO ropenky oTBOAAT U racaT. [lepnog BpemMeHW, 3a KOTOPbIU 30Ha peakuunn nepemMellaeTcs
MeXay AByMA geneHuamu, onpedendioT ¢ NoOMOLLbo XpoHoMeTpa. Ecnun peakuuna npekpaliaeTcd, He A0CTUr-
HYB HWXKHEro AeneHust, ToO XUMMYECKYHo NPoayKLUMo cHmnTaoT HecnocobHou K aedpnarpauunn. icnbiTaHue npoBo-
OAT ABa pa3a U caMbl KOPOTKUN MPOMEXYTOK BpEMEHU UCNONb3YIOT ANS pacyeTa CKOPOCTU pacnpocTpaHeHUs

gedonarpauumn.
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B kKauyecTBe anbTepHaTUBHONO MeToaa onpeaeneHnsa CKOPOCTU MOTYT DbITb UCNOMB30BaHbLI TEPMONAapHI,
ycTaHaBNMBaeMble KHMU3Y OT LleHTpa cocyaa bloapa Ha paccTosaHum cooTBeTCTBEeHHO 50 1 100 MM OT BepXHero
Kpasa cocyaa. BeixoaHble gaHHBIE TepMonap NOCTOAHHO KOHTpoNUpyoT. [poxoxageHue opoHTa peakLuun Bbi3bl-
BaeT pe3Koe NoBbilleHMe nokasatenen. OnpegenaroT BpeMs Mexay 3STUMU CKauykaMi.

Kputepun UcnbiTaHUA U MeTO, OLLeHKU pe3ynbTaToB

Pe3ynbTaThl UCMLITAHUA UHTEPMPETUPYIOTCA C YH4EeTOM TOIo, NepemMecTUTCH N1 30Ha peakun BHU3 CKBO3b
XUMMNYECKYo NpoayKLUU, M eCclni Aa, TO C KaKOW CKOPOCTLIO pacnpocTpaHeHusa. YyacTue Kucrnopoaa, cogepa-
LLlerocd B BO3aAyXe, B peakuMm Ha NOBepPXHOCTU obpasla He yYUTLIBAIOT, eClN 30Ha peakunn pacrnpocTpaHu-
nace Ha 30 mMm. Ecnu pednarpaumm XMMmMYeckon nNpoayKuMM He BO3HUKaeT B YCMNOBUAX MPOoBedeHUs
McnblTaHUA, peakyns npekpawaetca. CKOPOCTb pacnpocTpaHeHna 30Hbl peaKuun (CKopocTb gedonarpaymn)
COOTBETCTBYET CTEMNEHM CNOCODHOCTU XMMUYECKOM NpoayKumn K gednarpauum npyu atmocdepHoM AaBNeHUN.

KpuTepumn ncnbelTaHUsa cneaytoLlme:

«[a, ObICTpON»: CKOpPOCTb Aednarpaunn npesbiiaeT 5,0 MMm/cC;
«[a, MeaneHHo»: CcKOpocTbaednarpaunMmmeHsbLue ununpasHas,0 mm/c ndonblie nnnpasHa 0,35 MM/C;
«HeT»: cKopocTb gednarpaunmmensiue 0,35 MM/c N peakuusi npekpallaeTcs 40 TOro, Kak

OOCTUITHYTa HAKHAA OTMETKA.

[TpunmedyaHwune—VenbiTanme Tuna a) cepmm 1 (UCNbiTaHUe «BPEMS — AaBNEHNE» ) NPOBOAAT B TOM CIy4ae, ec-
nn oTeeT «[la, 6bICTPO» HE NONy4eH.

[TpuMepbl pe3ynbLTaToB
[TpuMephl pe3ynbTaToB UCMbLITAHWUS TUNA O) cepun 3 ANA HEKOTOPLIX BUAOB XMMUYECKOU NPpOoayKLUK NpK-
BeAeHbl B Tabnuue 5.

Tabnwuua 5—Tllpumepsl pe3ynbTaTtoB UcCnbITaHUA TUNa 6) cepun 3

XUMHUHeckas NnpoayKuus Macca Temnepatypa, Cropocts Pesynbrar
POAYKU obpasua, r °C PACNPOCTPaHeHUsA, MM/C Y
A3oaunkapboHamu, 174 50 0,35 la, meaneHHo
2,2 ' -A30an(n300yTMPOHUTPWUI) 101 45 R HeTt
TpeT-bytnnnepokcnbensoar 276 50 0,65 Ha, meaneHHo
TpeT-bytnnnepokcn-2-atunrekcaHoar 237 25 0,74 [la, meaneHHo
TpeT-bytunnepokcun-3,5,5-TpumeTunreKkca- HeT
HoaT, 75 % B pacTBopuTerne 238 50 0,27
Kymuna rmaponepokeng, 80 % ¢ KyMeHOM 273 50 0,12 Hert
NnbeHsonnnepokeng 158 20 1007 Na, ObicTPpO
Ou-TpeTt-6yTmnnepokeung 212 50 0,27 Het
On-(4-TpeT-Oy TMNUNKIOreKkeun) Nnepokcnam- [la, meaneHHo
KapboHart 123 35 4.3
NunueTnnnepokengmnkapbdboHar 159 35 HeT BocnnameHenunsa | Ha, meaneHHo
Hnkymunnnepokena 292 50 HeT BOCnnamMmeHeHus Het
Nununknorekcun-nepokenankapbonar — 206 26 Na, ObicTPpO
Nununknorekcun-nepokenankapbonat, 90 % [la, bbICTPO
C BOOOW — 15 13
Hnnaypowna nepokecug 130 45 HeT BocnnameHeHus HeT
Nunaypouna nepokeuna, 42 %-Has yCTONYK- HeT BocnnameHeHus HeT
Bas ANCMNEPCUs B BOAE 265 45
2,5-AnmeTnn-2,5-an-(Tpet-6yTMnnepoKkcu )- [a, meanexHHo
[eKCUH-3 235 50 1,9
2,5-nmeTnn-2,5-an-(6eH30nNNepoKkcn )- Na, ObicTPpO
rekcaH 231 50 6,9
4-HnTpo3opeHon 130 35 0,9 Ha, meaneHHo
! [lynbcnpoBaHune, a 3atem 3aTyxaHue nrnamMmeHu; OTCYTCTBME YCTONYMBOIO pacrnpocTpaHeHns nnaMmeHu B yCrnoBUsX
NCMNbITAHUSA.
2 [TpoBoAAT NpobHOE ncnbiTaHNE C UCNONb30BAHUEM CTEKNSHHON Tpybkn anametpom 14 mm npm 20 °C BMeECTO
50 °C.
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4.1.4 UcnbiTaHue cepun4: UcnbiTaHue Ha gedpnarpauuio B ynakoBKe
Ha sonpoc «lponcxoant nuodeicTpas gednarpaums B ynakoBke ?» (CM. pUCYHOK 1, KneTka 6) oTBeYaloT Ha

OCHOBE pe3ynbTaToB UCNbITaHUA cepun 4. B 3TnX Lensax ncnonb3yT MeTod UcnbiTaHua Ha gednarpaunto B
yrakoBKe.

[aHHoe ncneiTaHne TpebyeTcs NULlb B OTHOLUEHUM XUMUYECKOW NPOAYKUMA, ONs1 KOTOPOW NoNyyatoT
oTBeT «[a, ObICTPO» B pesynbTaTte NpoBeaeHUd UCNbITaHNA cepun 3.
Y CNoBUA UCTIbITAHUSA: UCNbITaHUE Cepu 4 NPUMEHAROT K ynakoBkam (Maccon He bonee 50 Kr) XuMn4eckou

NPoAYKLNX B TOM COCTOSIHUM U TOM BME, B KAKMX OHU HaXoaaTCcsa B obpalleHni.

UcnbiTaHue Ha gedonarpauuio B ynakoBKe

BBegeHue

DTO UCMbITaHUE NPUMEHSIOT ANs onpeaeneHnsa cnocobHOCTU yNakoBaHHOW XUMUYECKOW NpoayKL v Obic-
TPO pacnpocTpaHATb Agedpnarpayuto.

[MpubGopbl U MaTepUuansbl

TpebyeTca 3anan MOLWHOCTbIO, AOCTATOYHOW TONLKO ANS 3aXXUraHUA XUMMUYECKON NPpoayKLUUnM (Hanpu-

Mep, 3anan, coaepxawun He bonee 2 r MeaneHHo cropatoLllen 3aXxuratenbHoON NMPOTEXHUYECKON CMECH,
3aBEPHYTOWN B TOHKYIO MONUMEPHYIO NNEHKY ), U COOTBETCTBYIOLWLMA MaTepuan gnsd obecnevyeHuns orpaHUYeHHo-
ro NPOCTPaHCTRA.

Mpoueaypa

McnblTaHuMe NpoBOAAT C ynakoBaHHOU XMMUYECKOU NpoayKumMen B TOM COCTOAHUM 1 B TOM BUAE, B KaKUX
OHa HaxoanTca B obpalleHnn. YNakoBKY yCTaHaBNMMBAIOT Ha 3eMNne, a 3anani — B LLleHTpe XUMUYeCKOW NpoayK-
LK. [1py UcnblTaHUU XKUOKOU XUMMNYECKOW NpoayKunK cneayeT npeaycMoTpeTh Onopy-gepxartenb U3 metar-
NMAYECKON NPOBONOKU ANA YCTaHOBKM 3anana B COOTBETCTBYOLEM MecTe. 3anan A4omkeH ObITb U30TUPOBaAH OT
XnakocTtn. icnbiTaHne NnpoBoAAT B orpaHUYeHHOM npocTpaHcTBe. [peanodtuTtenbHbld MeTon obecnevyeHuns
orpaHUYeHHOro NPOCTpaHCTBA COCTOUT B YKINagKe CNod ChiNyyero necka BOKPYIr YNakKoBKU, NogBepraemMou
NCNbITAHWUIO, MUHUManbHOW TonwmuHou 0,5 M No BCceMy nepumeTpy. B aTUX Lensax MoryT Takke NpUMeHATbLCA
ALK, MELLUKN UM OMOOHBI, HANOMNHEHHbIE 3eMen NN NECKOM N YCTaHOBNEHHbIE BOKPYT M MOBEPX YNAKOBKU C
cobnogeHnemM Takom XXe MUMHUManbHOW TonwmHbl. icnbiTaHne NpoBOAAT TPU pasa, eclii TONbKO A0 3TOro He
NponsonaeT B3pbIB. ECNK nocne BocnnaMmeHeHUs aedgpnarpan i He HabnoaaeTcs, K ynakoBKe HEMb3s NpUdnu-
XaTbcd no MeHbluen mepe 30 MUMH. PekoMeHayeTcqa yCTaHOBUTL PAAOM € BOCNNaMeHUTenem TepmMmonapy angd
KOHTPONNSA 3a ero padboTon U AnNs NPOBEPKN TOro, 6besonacHo N NPUBNMXKaTLCH K yNakoBKe.

Kputepumn UcnbiTaHUA U MeTO OLLeHKU pe3yNbTaToB

PesynbTaTbl UCMBITAHUS OLUEHUBAIOT C YYETOM HaNMM4YUs cneayrowmnx NnprusHakoB ObICTPON Agednarpaumm
MCMBITYEMOU XUMUYECKON NPoaYKLNN:

- paspyLlueHna ynakoBKU;
- paspbiBa n pasbpackeiBaHUdA bonbluenyacTu Mmatepmana, obpasytolieroorpaHMYeHHoe NpoCTPaHCTRO.
Kputepun ncnelTaHnga cnegytowme:

«a»: paspylieHne BHYTPEHHEN NN HapYKHOW Tapbl Cc 0bpa3oBaHneM boree TpexX OCKONKOB (MCKIHo-
Yyas HUXKHIOK U BEPXHIOK YacTM Tapbl) CBUAETENbCTBYET O TOM, YTO UCMLITYeMada XmMmnmieckad
npoaykumst bbicTpo gedonarpupoBana B yNakoBKe;

«HeT»: OTCYTCTBME OCKONKOB UM 0Bpa3oBaHmne He bornee TpeX OCKONKOB BHYTPEHHEN UMW HAPYXKHOW
Tapbl, UCKIOYAA HUXKHIOK M BEPXHIOK YacTU Taphbl, yKasblBaeTHa TO, YTO UCTbITYEMasa XMMHUYecC-
Kasi NnpoayKuma He aedpnarpmpoBarna dbICTPO B yNaKoBKe.

[TpuMepbl pe3ynbTaToB

[TpMepbl pe3ynbTaToB UCNBITAHNA CEPUN S ANA HEKOTOPLIX BUAOB XMMUYECKOU NpoaAYKLUMM NpuBeAeHbI B

Tabnuue 6.

Tabnwuua 6 —Illpumepsbl pe3ynbTaToB UCMbITAHUA cepumn 4

XUMU4eckasa npoayKLus YnakoBka Hucno ocKkonkos PeaynbTar
NunberHsonnnepokcna 1A2, 25 kr > 40 Na
NunberHsonnnepokcna 4G, 25 Kr > 40 Na
Nunbensonnnepokens, 94 % ¢ Boaown 1A2, 25 Kr > 40 [1a
Nunbensonnnepokena, 75 % ¢ BOAOU 4G, 25 Kr OCKOINKOB HEeT HeT
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4.1.5 UcnbiTaHua cepun s

Ha Bonpoc «KakoBa peakuyusi Ha HarpeBaHue B orpaHM4eHHOM obbemMe?» (CM. pPUCYHOK 1, KneTtkn 7, 8, 9
n 12) oTBEYalOT Ha OCHOBE PEe3yNbTaTOB UCMbITAHUN CEPUN 5.

B HacTosilwee BpeMa AN 3TUX Llenen UCNoNb3yiT MeToabl UCNbiTaHUK, NpeacTaBIeHHbIE B Tabnuue 7.

Tabnwuua 7 — Vcnonb3yembie METOAbI UCMNbITAHMW AN UCTIbITAHUN CEPUN 5

Koa ucnbiTaHUA
HaasaHue ucneiTaHusA [Toapasnen
(cepusa, Tun)
3 a) McnbiTanne Ha gednarpauuio B yrakoBke (UcnbiTaHWe Mo I{oeHeHy)” 4.1.5.1
3 6) MicnblTaHne ¢ ncnonb3oBaHMEM COCyAda BbICOKOIro AaBneHns, NpuMeHsaemMoe B 4.1.5.2
Hm,u,epnaH,u,axz)

R PekomeHgyemoe ncnoliTaHne ans camopasnararowencs XMMnYeCcKkon npogykumm.
%) PekomeHgyemoe ncnoitTaHne ans opraHn4Yecknx rnepokcnaos.

4.1.5.1 NcnblTanne Tuna a) cepun 5: icnbitaHue no KoeHeHy

BBegeHue

[aHHOe UcnbiTaHWUe NPUMEHSAT ANsg onpeaeneHns YyBCTBUTENbHOCTU XUMNYECKOMN NPpoayKUMn K adpdoek-
TY UHTEHCUBHOIO HarpeBaHusl B YCINOBUSIX CUMbHO OrpaHmniyeHHoro oovema. MoxeT ObITb UCNONb30OBAHO BMEC-
T€ C AOMNONHUTENBHBLIM UCMbLITAHWEM Ha HarpeBaHWe B orpaHM4YeHHOM obbeme.

[Mpnbopbl U MaTepUuansbl

[Tprnbop (CM. PUCYHOK 9) COCTOUT N3 CTaNbHON TPYOKM 0OQHOPA30BOroc UCNOMNb30OBAHUA C 3aNOPHbLIM
3NeMeHTOM MHOTropa3oBOroc UCNonb3oBaHUA, YCTAaHOBIEHHOW B 3alUMTHO-HarpeBaTelbHOM YCTPOUCTBE.
TpybKa U3rotToBneHa MeToaoMm rinyooKkon BbITSXKKA M3 TOHKONMUCTOBOW CTal COOTBETCTBYOLLEro KauecTBa.
Macca Tpybkn coctaBndaeT (25,5 = 1,0) r. OTKpbITLIA KOHEL, TPYOKM UMeeT pnaHel,. 3aKkpbiBatoLLyo NNacTU-
HY C OTBEPCTUEM, Yepe3 KOTOPOe BbIXOAAT rasbl pasnararowenca XuMmye ckou npoayKkumm, MaroToBNA0T U3
XKapOonpoyHOU XpOMUCTOW cTalnun, U OHa MMeeT BapuaHThl CO crieayrwmmMmmn anameTtpami otesepctuit: 1,0;
1,9;2,0;2,5;3,0;5,0;8,0;12,0; 20,0 mm. Pazmepbl pe3b00BOTo KoJbLia U rark (3anopHOro anemMeHTa) npu-
BeAeHbl Ha pUcyHke 9.

HarpeB OCYyLLIECTBNAOT C UCMONb30OBAHMEM NpoNaHa, NogaBaemMoro n3 nNpoMelLlNeHHoro bannoHa, nme-
lOLLLero perynatop AabBleHud, yepes pacxoaomMep U pacnpeaenuternbHbIM KONMEeKTop Ha 4veTbipe ropersku.
MoryT ObITb NCNONMBb30OBaHbLlI Apyrie TONMUBHBbIE rasbl NPU YCNoBUN obecneveHnsa UMM yKa3aHHOW CKOPOCTU
Harpepa. [laBneHne rasa peryampyroT nytemMm KannmbdpoBKM B LENsSX NONMYyYEHUS CKOPOCTU Harpesa, paBHOU
(3,3 + 0,3) K/c. B xoae kannbpoBKM OCYLLECTBNAOT pasorpes TpyOKU (MMeeT NNacTUHKY C OTBEPCTUEM pasMe-
pom 1,5 MM), 3anonHeHHon 27 cm® anbytundtanarta. Bpems, 3a koTopoe TemnepaTypa XuakocTu (nsmepse-
Masi C MOMOLLbIO TepMonapbl gnaMmeTpom 1 MM, yCTAaHOBNEHHOW NO LLEHTPY Ha 43 MM HXKE OKOHEYHOCTU TPYDKIN)
nogHumeTcsi co 135 °C ao 285 °C, peructpupyoT U pacCcYnThIBaAOT CKOPOCTh HArpesa.

Tak Kak npu ucnelTaHun Tpybka MOXET ObITb paspylleHa, Harpes Npou3BoAMTCA B 3alLIUTHOM CBapHOM
ALLMKE, KOHCTPYKUWUA U pasMepbl KOTOPOro nokasaHbl Ha pucyHke 10. Tpybka NeXXnTt Ha ABYX CTPEXHAX, yCTa-
HOBIEHHbLIX B OTBEPCTUSA, NPOCBEPEHHbIE B NPOTUBOMONOXHBIX CTEHKaX sLKMKA. [ openkn 3axXuraroT OaHOBPe-
MEHHO MYCKOBbLIM XXUKNEPOM UMK 3NeKTpUuieckm BocnnameHutenem. Nprudop ans ncnelTaHns noMeLnliarT B
3aLlMTHYHO 30HY. Heobxoanmo npuHATL Mepbl, obecnevnsarone, 4Tobbl HUKaKMe BO3AYyLLUHLIE MOTOKU HE BIUSI-
N Ha nnamsa ropenok. Cneayet obecnevynTb BITSDKKY ra3oB UMK AbiMa, 0bpasyiolnXcs B pesynbTaTe UCMbI-
TaHUA.
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A — raunka (b = 10,0 unu 20,0 mm), paccHntaHHana Ha raedHbin knod 41; B — nnactuna coteepetuem (a = 1,0 —» 20,0 mm B Anametpe);
C — pe3bboBoe Konbuo; D — dacku ansd rae4vHoro knwoda 360; £ — gpnaHeu; F — Tpybka

PUcyHoK 9 — [Npubop ans npoBegeHns ucnolTaHnAa nNo KoeHeHy (ONbITHbIM KOMMNNEKT C TPYOKON)
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PucyHok 10 — 3awnTHO-HarpeBaTellbHOE YCTPOUCTBO

Npouenypa

OBObIMHO XUMNYECKYIO MPOAYKLUNIO UCMBITEIBAKOT B TOM BUAE, B KAKOM €€ MNoNy4YaroT, XOTS1 B HEKOTOPbIX Chy-
Yasdx MOXET oKasaTbCsl He0DXOAUMbBIM UCMBITbIBATbL XMMUYECKYIO NPOAYKUMIO B pa3MenibiyeHHOM Buae. Ons
TBEpPAOU XUMUYECKOU NPOAYKLUX Maccy MaTepuana, UICNosb3yeMOoro 4514 KaXX40oro UCNblTaHUA, onpeaensarT C
NOMOLLIbIO ABYX3TaNHOM NpoLeaypbl XoNoCTOro ucnblTaHna. TapupoBaHHYo TPYOKY 3anonHawT 9 cM3 XumMu-
YyecKkol Npoaykuum 1 TpambytoT!) nyTem npunoxxeHus ko Bcemy nonepeyHomy cedeHuto Tpyoku yeunus 80 H.
Ecnn matepuan cxxmmaeTca, To 400aBNAKOT U TpaMOyYIOT ero AONONTHUTENIbHOEe KONMMYeCTBO, Noka Tpybka He
OyaeT 3anofiHeHa 40 BbICOThLI 55 MM OT BepXxHero kpas. OnpeagensatoT 0Oy Maccy, Heobxoanumyro Anga Hanos-
HEeHNA TPYOKU A0 YPOBHA 55 MM, 1 3acbkinatoT Ase 400aBOYHbIE NapTUK, KaXKAYH U3 KOTOPLIX TPaMOYIOT C MpUMe-

HeHnem ycunus 80 H. [lanee matepuan nMoo gobasnsioT U TpamoyroT, NMMBO U3bIMatoT Tak, YTODLI TpydOKa Oblna
3anofHeHa Ao ypoBHS 15 MM OT BEPXHEro Kpasl.

1
' Mo coobpaxeHnsim 6e3onacHOCTH, HaNpPUMep B Cry4vae, eCnm XMMmnYecKkas npoayKumnst YyBCTBUTENbHA K TPEHWUIO,
TpamboBaTh ee He criegyeT. Ecnu dhunamnyeckoe coctosiHue obpasua MoXeT OblTb MUBMEHEHO B pe3ynbTaTte CXKaTusl UNn ec-

JTIN CXaTHNE 06pasua HE COOTHOCUTCSH C ODbIYHbIMU YCITOBUAMU 06paLLI,8HHFI NPoOAyYKUWH, HAlNpunmMmep B CliyYHae BOJTIOKHUCTbIX
MaTepunaroB, TO MOXXHO NCINOITb30BAaTb bonee TMNNYHbIE MEeTOAbl HANOJIHEHNA.
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[TpOnU3BOAAT BTOPYHO HaBWUBKY, HadMHasd ¢ yTpamboBaHHOW A0OaABOYHOWU MapTUKX, COCTaBMAOLLEN
TPEeTbHO YacCTb MO OTHOLUEHUIO K 0bLLen macce, paccHUTaHHOU NP NepBon HAbKUBKe. TpamMOyIoT C MPUMEHEHN-
eM ycunus 80 H aBe gobaBoYHbIE NAPTUN N YPOBEHb XUMNYECKOW NPpOoAYKLUNN B TpyDOKe yCTaHaBNMMBAKOT Ha
PACCTOAHUN 15 MM OT BEpPXHEro Kpad nytem acbaBneHusa nnum nasdatmns matepunana. Konnvyectso TBepaoro
MaTepuana, yCTaHOBMNEHHOro B Xo4e BTOPOU HADUBKK, UCMOMb3YIOT ANA KaXXaoro npobHoro HanonHeHus,
OCYLLECTBMSIEMOrO C MOMOLLLIO TPEX PaBHOLLEHHBIX 40DaBOYHbLIX NAPTUN, KaXKAasi U3 KOTOPLIX CXXUMAETCH A0
9 M3 (3TOT NpoLecc MoXeT OblTb 0b6nerdyeH nyTemM ncnonb3oBaHuda pasgenuTenbHbix koney,). Kugkoctumn renn
3arpyxatroT B Tpybky A0 BbICOThI 60 MM, Npu4emM renm cneayet 3arpyXatb ¢ 0COO0M OCTOPOXKHOCTbIO, YTOOLI
npeaoTBpaTuTb obpasoBaHMe nNycToT. Pe3bboBoe KONbLUO HaaeBaloT Ha TPyOKY CHU3Y, BCTABMAOT COOT-
BETCTBYIOLLYHO NNACTUHKY C OTBEPCTMEM U NMOCNEe HAHEeCEeHUSI CMa3KknM Ha OCHOBe aucynbdgunaga monmbaeHa
raky saBMHYMBAIOT BPYYHYIO.

Ba)xHO NpoBepUThL, HE Nonana N XMMudeckad npodyKUMa B NPOCTPaHCTBO MeXay piaHuemM U nnacTuHON
MM Ha pesboy.

B cnyyae ncnonb3oBaHUa nnacTtuH c oteepctamm guameTtpamn 1,0—8,0 MM cnegyeT NPpUMEHATL ranku
oTBepcTnemM anametpom 10,0 MM; ecnn ganameTp OTBEpCTUA NnacTuHbl donblie 8,0 MM, TO OTBEPCTUE ralKu
OomKHO UMeTb anameTp 20,0 mm. Kaxayro TpybKy UCMONb3YHOT TOMbKO ANSl OAHOMC UcnbiTaHUA. NnacTnHa ¢
OTBEPCTMEM, PEe3bDOBLIE KOMbLA U rank MOTYT ObITb MCNOMb30BaHbI MOBTOPHO, €CINN OHU HE NMOBPEXAEHHI.

TpybKy NOMeELLAtoT B XXECTKO YCTAHOBMEHHbLIE TUCKW, a ranky 3aBUHYMBAIOT raevHbIM KIHOYOM. 3aTem
TPYOKY YKNaabiBaOT Ha ABa CTEPXKHS B 3aLlLUMTHOM siluke. cnbiTaTenbHy0 30HY 0CBODOX AT, NoAaoT ras U
3aXuraroT ropenkn. Bpemsa 0o HacTynneHunsa peakunm n npoaoHKUTENbLHOCTb peakUn MOryT AaTb AONOMHU-
TeNbHY MHpOopMaL Mo, HeoDXoAUMYIO ONS aHanu3a pe3ynbTaToB. Ecnu paspbiBa TpyOKKW HE NponucxoguT, TO
HarpeBs criegyeT nNpoaokaTh No MeHblLUe Mepe B TedeHUe 5 MUH A0 3aBeplleHUda ncneltaHugd. [Nocne kaxxgoro
NCMbITAHUSA OCKOTKU TPYOKN, eCrnn OHN UMERTCS, cOBUpatoT 1 B3BELLNBAIOT.

PasnuyatoT cnegyrowme Buabl BO3AeUCTBUA Ha TPYOKY:

«O»: TpyOKa He nogBeprinacb UBMEHEHUAM;

«A»: OHO TPYOKU BLIFHYNOCh;

«B»: OHO N CTeHKa TPYOKU BbITHYACH;

«C»; OHO TPYOKM pacKononoch;

«D»: CTEHKa TpyOKM packononacs;

«E»: TpybKa packononack Ha Asa') ockonka;

«F»: Tpybka packononacb HaTpu! yacTuunmbonee, rnaBHbLIM 06 pPa3oM KpyMHbIE, KOTOPbIE B HEKO-
TOPLIX Cry4dasiXx MoryT 6bITb COeAMHEHbI APYT C APYrOM C MOMOLLbIO Y3KOW NEHTHI;

«G»: TpybKa packornonacb Ha MHOXECTBO YacTen, rNaBHbIM 0BpasoM MeNKUX, nNpuyemM 3anopHbIN
3NeMeHT He NOBpeXaeH;

«H» TpybKa packonorach Ha MHOXECTBO O4YEeHb MESTIKUX YacTen, 3anopHbIA 3NEeMEHT BbIFHYIICSA UMK
PACKOIIONCH.

[Mpumepsbl paspywieHun Bnaos «D», «E» n «F» nokasaHbl Ha pucyHke 11.

EcnnuncneitaHme npruBeno K paspyweHnam BuaoB «O»—«E», pesynbTaT pacUueHUBaoT Kak « OTCYTCTBME
B3pbIiBa». ECN UCNbITaHWE NPUBOAUT K paspyLlueHnam BuAaoB «F», «G» nunun «H», pesyneTaT pacueHnBaloT Kak
«B3PbIBY».

Ceputo UCNbITAHUN HAYNHAKOT C OAHOTO UCMBITAHUS, NMPU KOTOPOM NPUMEHSAIOT NTacTUHY C OTBEPCTUEM
anameTtpom 20,0 mm. Ecnn npr 3TOM UCNbITAHUW HADNOAAETCS pe3ynbTaTt «B3PbIB», CEPUC UCMbITAHUN MPO-
OOKalT ¢ UCNoNb3oBaHMEM TpYyDOOK Be3 NnacTuH ¢ OTBEPCTUAMU N Be3 raek, HO C pe3bObOoBLIMU KONbLaMK
(oTBepcTUAa anameTpom 24,0 mm). Ecnu npu anametpe otBepctus 20,0 mm HabnogaeTcsl «OTCYTCTBUE B3PbI-
Ba», CEPUIO UCTILITAHNI NPOACIIKAT NyTEM OAUHOYHBIX UCTMBITAHWA C UICNONBb30OBAHMEM MNMAaCTUH C OTBEPCTUSA-
MW gnameTtpamin 12,0; 8,0; 5,0; 3,0; 2,0; 1,5 1, HakoHeL, 1,0 MM g0 TEX NOP, MOKa NP 0gHOM U3 3TUX ANaAMETPOB
He DyaeT NonyyveH pesynbTaT «B3pbiB». 3aTEM UCMLITAHUA NPOBOAAT Npu bonee KpynHbIX AMaMeTpax B COOT-
BeTCTBUM c nocneaoBatensHocThio: 1,0;1,5;2,0;2,5;3,0;5,0;8,0; 12,0; 20,0 MM oo nonyvYeHUda TONbKO OTpULLa-
TeNbHbIX Pe3yNbTaToB B TpeX UCNbITAHUAX 0AHOro YpoBHA. [pegenbHbIM AnaMeTROM XMMUYeCKoU NpoayKLUK
ABNSIETCA CaMbl OONbLUION ANaMETP OTBEPCTUSA, MPU KOTOPOM MONyYeH pe3ynbTaT «B3pbIB». Ecnnpun anamer-
pe 1,0 MM He NONyYeH pe3ynbTaT «B3PbIB», PErMcCTPUpPYIOT NpeaensHbiv gnameTp meHee 1,0 MM.

1
) BerH IO YaClTb pr6I{M, OCTaLWYyHCH B 3allOPHOM alteMeHTe, 3aCHUTbIBAKOT KaK O4WNH OCKOJIOK.
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PucyHok 11 — lNpumepsbl pa3pylueHum BuaoB «D», «E» n «F»

Kputepuun ucnbiTaHusl U MeTo OLLleHKM pe3ynbTaToB
Kputepumn ncnbitaHnsa cnenyowme:

«bypHasa»; npeaenbHbI gnameTp 6onblue nnn paeeH 2,0 Mm;
«CpenHsas»: npeaerbHbi AnameTp paBeH 1,5 Mm;
«Cnabas»: npegenbHbin gnameTp paBeH unu Mmedblle 1,0 MM, n apdeKkT, NONyHEeHHbIN NMpw

NOOOM UCNbITAHUKN, OTNNYaeTcHa OT TMNa «O»;
«OTcyTcTBYET®. npenenbHbiv anameTp meHbLie 1,0 MM, n apeKT, NoNy4YEHHbIN NPU BCEX UCTIbITAHU-
AX, OTHOCUTCSA K TUNY «O».
[lpuMepbI pe3ynbLTaToB
[TpuMepbI pe3ynbTaToOB UCMbLITAHWUS TUMA a) CEPUN S AN HEKOTOPbIX BUAOB XMMNYECKOU NPOAYKLIMKX NPU-
BeeHbl B Tabnuue 8.

Tadbnuuya 8 — NpuMmepbl pe3ynbTaToB UCMNbLITAHUA TUNA a) cepun 5

['1NOTHOCT,
XUMunyeckaa npoaykLluma /3 [MpyMmevaHue PesynbTaT
HuTpaT aMMOHUA, rpaHynbl + XXuagKkoe TONNMUBO 840—900 | B nepBoHa4anbHOM BUae —
Hutpat aMmmMmoHua, rpaHynsl + XXugkoe TOnmnMMBeo 7150—760 | 2 TemMnepaTypHbIX LUKNA +
Hutpat ammoHua + TpuHuTpoTonyon + ropiounn matepuan | 1030—1070 | B nepBoHa4YyansHOM BUAE +
HuTpaTt aMMOHUSA B rpaHynax + AUHUTPOTOMNYON (Ha NOBEPX- B nepBoHavansHOM BUAae —
HOCTW) 820—830
HuTpaT aMmMOHUSA B rpaHynax + AMHUTPOTONYON (Ha NOBepX- +
HOCTH) 800—830 304 npu 40 °C
HuTtpat amMoHuA + UHUTPOTONYON + rOpYMKU MaTtepuan 970—1030 | B nepBoHa4yansHOM BUAE —
Hutpat ammMmoHuna + AMHUTPOTONYON + roplovnun maTtepuan 7/80—960 | B nepBoHavyanbHOM BuAe +
HuTtpaT aMmMOHUKA + roprodMn Mmatepuman 840—950 | B nepBoHa4anoHOM Buae —
HuTpaTt ammoHuna + roproumMn martepmarn 620—840 | B nepBoHa4yanbHOM Buae +
Hutpar ammoHua + HUTpaT LWEenoYyHoro metanna + HuTpart B nepBoOHa4anoHOM BUOe —
LLIeNOYHO3EMENbHOr0O  MeTanna + anloMUHUKA + BoAaA + roplo-
YUKW MaTepuar 1300—1450
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OkonyaHue mabnuubsi 8

[TNOTHOCTD,

[TpumevaHue Pesvnbrart
Kr/m> P y

Xumuyeckas npoayKuus

HMTpaT AMMOHWA + HUTPAT Weno4vYHOro Mmetanna + HUTpart B nepBoHavarnbHOM BUae +
LW eNMOYHO3eMEellbHOIO MeTanna + antoMmnHnm + BOAda + OpPIHo-

YU MmaTepuari 1130—1220

HpraT AMMOHMA + HUTPAT WelnoYHOro metanna + HU- B nepBoHa4vanbsHOM Buae —
TpaT + TPUHUTPOTONYON + antoMMHUK + Boga + roptoummn mare-
punarn 1500

HuTpat amMOHusl + HUTPAaT LWEeNoOYHOro Metanna + Hu- B nepBoHavansHoOM Buae +
TpaT + TPUHNUTPOTONYON + antoMMHUK + Boga + roptoumm mare-
puar 1130—1220

Hutpat ammonus/metanon (90/10), B rpanynax —

HutpaTt ammoHusi/HnTpomeTtaH, 87/13 +

HutpaTt ammoHus/xxmnakoe tonnueo (94/6), B rpanynax —

HutpaTt ammoHusa/xnakoe tonnueo (94/6), 200 mkm +

TpuyHUTpOTONYON, B rpaHynax +

4.1.5.2 WcnbiTanmne tna 6) cepun 5: icnblTaHMe ¢ UICNONb30BaHNEM COCyda BbICOKOrO AaBEHUS, NPU-
MeHsieMmoe B HinaepnaHaax

BBegeHue

[laHHOe ucnbiTaHne NpUMEHSsT Ans onpeaeneHns YyBCTBUTENTbHOCTU XMMNYECKOU NpoayKunmn K adpdoek-
TY MUHTEHCUBHOMO HarpeBaHs B YCNOBUAX onpeaeneHHoro orpaHnyeHHoro obobema. MoxeT ObITb UCNONb30Ba-
HO BMecCTe € AONOMHUTENbHBIM UCMBITAHUEM Ha HarpeBaHue B orpaHU4YeHHOM obbeme.

[Mpubopbl U MaTepUuansbl

Cocy0 8bICOKO20 OaefieHUs

ObopyaoBaHMe AN UCNbITAHUSA NokasaHo Ha pucyHke 12. Cocya U3roToBNeH U3 HepXKaBetoLlen ctanu
Tna AlSI316. Nicnonb3yeTca 8 AUCKOB ANA OTBEPCTUIN, AnaMeTphl KoTopbiX cocTaBndawT: 1,0; 2,0; 3,5;6,0; 9,0;
12,0; 16,01 24,0 mm. TonwnHa atux auckoB cocTarnsieT (2,0 £ 0,2) Mm. PaspbIiBHBIE MeEMOpaHbIl NpeacTaBNAT
cobon antoMUHUEBLIE ONCKM AMaMeTpoM 38 MM, paccuuTaHHble Ha paspbiB npu (620 £ 60) kla n 22 °C
(CM. pucyHoK 13).

Ycmpolcmaeo 0r1s Hagpesa

Harpes cocyaa BbICOKOro AaBNeHNS OCYLLECTBMSIETCS MOCPEACTBOM CXXUraHUS NPOMbILLNIEHHOTO byTaHa,
nocTynatoulero U3 6annoHa, ocHalleHHOro peaAykTopoM. NpuMeHaoT razoByto ropenky tuna « Teknwo». Jonyc-
KaeTcsl NPUMEHEHNe OApYrx rasoB Nnpm yCnoBUnM UCNONbL30BaHUS COOTBETCTBYIOLLEN ropeniki U obecneyeHuns
ckopocTn Harpea (3,5 £ 0,3) K/c. CneayeT npoBepUTh CKOPOCTb Harpesa nytem Harpesa 10 r andytundgrana-
Ta B cocyde BbICOKOTo AaBNeHUs M U3MepeHUsa ero temnepatypbl. Bpemsd, 3aTpadeHHoe Ha NOBbILLEHUE TeMIe-
paTypbl Macna ¢ 50 °C go 200 °C, pernctpupytoT U paccuMTbIBalOT CKOPOCTbL Harpesa.

Mpoueaypa

[na npoBegeHUa odbIMHOIO UCnbITaHUA B cocyq noMmewiatot 10 r xummudeckon npoaykumnn. AHo cocyaa
NOKPLIBAKOT POBHLIM CIoeM XMMMieckou npoaykumn. CHavana Ucnonb3yT NNacTUHy ¢ 16-MUNNMMeTPOBLIM
OTBEPCTMEM, 3aTEM YCTaHABMNMBAIOT PaspbiBHYHO MeMOpaHy, NNAacTUHY C LLleHTpanbHbLIM OTBEPCTUEM U 3aXKUM-
HYIO BTYNKY. [[@ankn-6apallki 3aBUHUYMBAKOT BPYYUHYIO, a TMyXYHo raky — raeqyHbiM KnodoM. PaspbIBHYHO MeM-
OpaHy MNOKPLIBAOT AOCTATOYMHBLIM KOMMYECTBOM BOAblI AN ee oxnaxaeHus. Cocyd BbICOKOro AaBfIEHUS
yCTaHaBIMBAKOT Ha TpeHore (C KoNbLUOM BHYTPEHHUM AnaMeTpoM 67 MM), NoMeLleHHOW B 3aLlUMTHBLIV LUMUHAP.
KonbLo, pacnonoXeHHoe B cpedHen YacT cocyaa BbICOKOro AaBneHUs, AOMKHO onupaTbesl Ha TpeHOory.
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A — paspbiBHasaA membpaHa; B — nnactuHa c oteepetmem; C — onbITHBIM 0bpa3seu; D — ropenka tuna « Teknw»; E — cocya BeICOKOro

OAaBNeHUA BHYTPEHHUM AnameTpom 50 MM 1 BHYTPEHHEU BICOTON 94,5 mm

PucyHok 12 — Npnbop ansa npoBegeHnsa NCNbITaHUS C UCMONb30BAHNEM COCYa BbICOKOIo JaBneHus,
npumMmeHsiemMoro B Hnaepnangax
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A — pa3pbiBHasa memMmbpaHa; B — nnactuHa ¢ oteepctuem; C — onbITHbIM 0Bpasey

PUCYHOK 13 — KoMNNeKT paspbiBHOW MeMBpaHbI

[Tocne BKNOYEHNA ropeniki nogadvy rasa 1 Bosayxa perynupyroT Takum cbpasom, YTobbl nnamst UMeno
ronyoon uBeT, a BHYTPEHHUN KOHYC NNaMeHn — CBeTNno-ronybon. BelcoTa TpeHOorn aomnkHa obiTh Takon, UToOb
BHYTPEHHWUN KOHYC cnerka kacancsi gHa cocyga. [ openky ycTaHaBNMBalOT No4 COCYyAOoM vYepes3 0TBepCcTme, Npo-
aenaHHoe B 3alMTHOM UununHape. MecTto npoBegeHUs UCNbITaHUA AOTKHO ObITb 000pPYAOBAHO XOPOLLEN BEH-
TUNAUMEN, U AOCTYN K HEMY BO BpeMs NpoBeAeHMst UCNbITaHUA A0MKeH ObITb 3aKpbIT. HapykHoe HabnogeHue
32 COCY0OM OCYLLUECTBNSAT NMDO C NOMOLLLIO 3epkan, NMbo Yepes 3akpbiToe OPOHNUPOBAHHBLIM CTEKIIOM OTBEP-
CTUe B cTeHe. MIamepeHHOoe BpeMs A0 peakunn U NpoaoiPKUTENbHOCTh peakunun MoryT AaTh 4ONONTHUTENBbHYIO
MHpopMaLILO, NOME3HYI0 ANA UHTEepnpeTaLum pe3ynbTaTtoB. B KOHLUE cocya oxXNnaXaarT B BOAE N QYULLIAIOT.

Ecnupa3spbiBa MeMOpaHbl Npy gnameTpe oTBepcTnUsd 16 MM HE NPOUCXOANT, SKCNEepUMEHTLI MPOACITKAK0T
B nocnegoBaTensHocTn 6,0, 2,0 1 1,0 MM (OANH 3KCNEPUMEHT NPU KaXaom gnameTpe), noka He HacTynuT pas-
pbIB MeMOpaHhl. B cnyvae, ecnn He HabnogaeTcs paspbiBa MeMbpaHbl Npu gnameTpe oteepctus 1,0 Mm, cne-
ayooulee mucnelTaHWe npu 3ToM gunameTtpe npoBoadaT ¢ ucnonbsoaHuem 50 r Bmecto 10 I XmMuyeckown
npoayKLUN.

Ecnun paspbiBa MeMbpaHbl No-NpeXXHeMy He MPOUCXoaNT, UCTbITaHKUeE NPOACIKAIOT A0 TpeX NnocneaoBa-
TeNbHO NPOoBeAeHHbIX 3KCNEPUMEHTOB, HE NPUBEALLUX K pa3pbiBy MeMbpaHbl. B criyvae ke paspblBa 3KCnepu-
MEHTbI NpoaoKaoT Ha cneaytolem, bonee BbICOKOM ypoBHe (10 r BMecTo 50 r XmMmnyeckon npoaykuum nnm
crneayroLwmm gqnameTp OTBEPCTUS), NoKa He byaeT HanaeH YPOBEHb, NPW KOTOPOM HE NMPOUCXOoaUT pas3pLIBOB B
Tpex nocneagoBaTeNbHbIX SKCNEPUMEHTAX.
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Kputepuun ucnbiTaHusa U Metom OLeHKU pe3ynbTaToB

OTHoCcUTeNbHasa cTeneHb YyBCTBUTENbHOCT XMMNYECKOW NPOoAYKUNU K HAarpeBy B COCye BbICOKOIro AaB-
NEeHns Bblpa)kaeTcs BENMUYUHOW NpeaensbHOro gnameTpa, T. €. caMoro 60nbLIorc agnameTpa OTBEPCTUS B MUS-
naMmeTpax, nNpM KOTOPOM NO KpanHen Mepe B 0AHOM U3 TpeX UCNbITaHUI paspbiBHas MeMOpaHa paspyllaeTcs,
Oa)ke ecnun B xoae Tpex UCMbITaHUN C UCNOMb30OBaHUEM NMACTUH C nocneayrowmmmn 6onsLWnMMnM guameTpamm
OTBEPCTUMN OHA OCTaeTCcHd HEMNOBPEXAEHHOWN.

Kputepum ncnelTaHnga cneayroLme:

«BbypHasa peakumna»: pas3pbiB MeMOpaHbl Npyn gnameTpe oTeepctus 9,0 mm nnm donee npu macce
obpas3ua10r;
«CpeaHsas peakLusa»: OTCYTCTBME pa3pbiBa MeMbpaHbl Npu anameTpe oTBepcTnsa 9,0 MM, HO pas-

PbIB MeMOpaHbI Npu AnamMeTpe oTBepcTUs 3,5 MM nnm 6,0 MM — Npun macce
obpasua 10r;

«Cnabas peakyusi»: OTCYTCTBUE MPKN AnamMmeTpe oTBepCcTUs 3,5 MM 1 npu macce obpasua 10r, Ho
pa3pbIiB MeMbpaHbl npu anameTtpe oteepcTnst 1,0 Mmmnnm 2,0 MM — npur mac-
ce obpasua 10 r, unu paspblB MembpaHbl npu gnameTpe otBepctust 1,0 Mm
npu macce obpasua 50 r;

«Peakuusa oTCyTCTBYET»:  OTCYTCTBUE pa3pbiBa MeMbpaHbl npy anameTpe oTBepcTrUsa 1,0 MM npu mac-
ce obpasyas0r.

[lpuMepbl pe3ynbTaToB

[TpMepbl pe3ynbTaToB UCMLITAHWUS TUNA B) ceprnn 5 ANa HEKOTOPbLIX BUAOB XMMMNYECKON NPOoAY KLU MU NP K-
BeaeHbl B Tabnuue 9.

Tabnunua 9—Tllpumepsl pe3ynbTaTtoB UcnbITaHUA TUNa 6) cepun 5

[lpenenbHbIN Peakuus
XUMHU4yeckasa npoaykuus QMaMeTp, MM (pesynbTar)

Asogukapbonamma 1,5 Cnabas
2,2-Azoan(2,4-anmeTnnBanepoHUTPUI) 6,0 CpeaHss
2.,2"-A30an{(N300yTUPOHNTPWUIT) 5,5 CpeaHss
2,2-A30an(2-MeTnNoYyTMPOHUTPWUI) 6,0 CpeaHss
TpeT-bytnnnepokcnbeHsoar 9,0 bypHast
TpeT-bytunnepokcun-2-atunrekcaHoar 6,0 CpeaHsis
Kymuna rmgponepokeug, 80 % ¢ KyMeHOM 1,0 Cnabas
NunbeHsonnnepokena, 75 % ¢ BOAOW 6,0 CpeaHss
Ou-TpeT-6yTmnnepokecuna 3,5 CpeaHss
2,5-llnstokeun-4-mophonmHoberHsonanasoHnnumnHk-xnopua, 90 % <1,0" OTcyTCcTBYET
2,5-llnstoken-4-mophonnHobernsongunasonnn-tetpadptopbopart, 97 % <1,0 OTcyTCTBYET
2,5-[Inatoken-4-(hennncynedoHnn)-6en3onanaszoHnn-umnHkxnopua, 67 % <1,0" OTcyTCcTBYET
Nunaypowunna nepokecna 2,0 Cnabas
Hnnaypowna nepokcug, 42 %, ycrondymBas gucrnepcus B Boge <1,0" OTCcyTCTBYET
3-Metun-4-(nnpponungnunn-1)6en3ongmnasonmnn-tetpadtopdopar, 95 % <1,0" OTcyTCcTBYET
4-HuTtposodeHon 1,07 Cnabas
Y Ucnbitanme npoBeaeHo ¢ obpasuom maccom 50 .

4.1.6 UcnbiTaHue cepun 6: UcnbiTaHue no moancdpuyuupoBaHHomMmy metoay I payuns

Ha sonpoc «KakoBa B3pbIBHasA MOLHOCTL?» (CM. pUCYHOK 1, kneTka 11) oTBeYvaroT Ha OCHOBE pesyrbTa-
TOB UCMNbITAHUSA CEPUN O.

B HacTodwee BpemMaA ONA 3TUX Lenen UCNOoNb3yrT UChbiTaHUe No MoaunPUUMPOBaHHOMY MeToay
Tpayunas.

25



[OCT P 54509—2011

XMnyeckas Npoaykums, He paccMmaTpuBaemMas C 3ToN Lenbio, MOXeT ObITb OTHeceHa Kknaccy S (tuny E)
6e3 ganbHenLWmnx NcnbITaHuN.

[aHHOe ncnblTaHMe MOXeT DbITh TakXKe UCNOMb30BaHO B OTHOLLEHUN XMMUYECKOW NMPOoaYKL MK, NPOBEpPSIe-
MO Ha CNOCODHOCTb PACNPOCTPaHATb A€ TOHAaLNIO.
YcnoBna NcnblTaHUNA:

- pe3ynbTaThl, NOMy4YeHHbIE B X04e UCTIbITaHUSA, 3aBUCAT OT YYBCTBUTEITbHOCTN XUMUYECKOW NMPOoayKLMM K
OeTOHUpYoLWEeMY yaapy 1 OoT MOLLHOCTW UCMONb30BaHHOMo AeToHaTopa. Ecnn pesynbTaThl 3HAYNTENBHO HUXKE
pe3ynbTaToOB, NONYYEHHbIX NPU UCMbITAHWUM aHANMOTMYHON XMMUYECKOM NPoAYKLMN, MOXeET OblTb MCNONb30BaHa
bonee MoLLHaaA cuctemMa MHULMNPOBaHNA, COOTBETCTBYOLWMM oOpas3omMm aganTupoBaHHas (HanpumMmep, 3a cHeT
MCMONb30BAHUA MHEPTHLIX 0BPa3LOB) K KPUTEPUAM NCMLITAHUS;

- UCMbITaHUSA NPOBOAAT NPpU TEMNEpaType okpyxatowen cpeabl. OaHaKo, eCnv KOHTPObHasA TeMnepary-
pa HWXKe TeMnepaTypbl oKpyXXatowwen cpeabl, HeobXxoanMo NMPUHATL COOTBETCTBYIOLLIME MepPbl NMPeaoCTOPOX-
HOCTU. Ecnn Xxummndeckaa npoayKumMsa HaxoauTcea B obpalleHum npu perynmpyemMon tTemnepaTtype Kak TBepaas
XUMUYecKas NpoayKLMa, HO ABMAETCA XUAKOWM Npu Temrnepartype oKpyXKatollen cpefbl, TO B TAKOM cly4ae
MCMbITaHWE NPOBOAAT NMPW TeEMMepaType, KoTopas YyTb HXKE ee TOUKN NiaBneHus.

UcnbiTaHue no moandpunyupoBaHHomMmy metogy I payuns

BBegeHue

[laHHOe UcnbiTaHne NPOBOAAT B LieNAX U3MepeHUs B3PbIBHOU MOLLHOCTU XMMUYECKOW NpoayKunn. eTto-
HaTOP UHULMUPYETCH B XUMUYECKOW NpoayKUMK, KOToPada CoaePXKXUTCHA B orpaHMYeHHOM 00 beMe NONOCTU CBUH-
LoBoro onoka. BapbiBHasg MOLHOCTb BbipaXaeTcd B cpegHeM yBennyeHU obbema nonocTu B CBUHLIOBOM
Onoke No cpaBHEHUIO C BENMUYUHOW, NONYYEHHOW B X04e UCMNbITaHUS MHEPTHON XUMUYECKOMN NPoayKLUMn, obna-
aatoen aHanorm4HbIMmn gpmsanyeckumm CBOUCTBaMM.

[Mpubopbl U MaTepUuansbl

CBUHLOBbIN BITOK N3roTOBMAKT U3 LLeNTbHONMUTOro U BblAaBIEHHOMO CBMHLIOBOIO CTEPXKHA ANaMeTpoOM
(50 £ 1) mm 1 anuHon 70 MM, OH UMeeT NOMNOoCTb AnaMeTpoM 25,4 MM 1 ANMUHOU 57,2 MM (CM. pUCYHOK 14).
[ToNoOCTh BLICBEPUBAKOT NEepKon, YTobbl n3bexaTb NoBpexaeHusa dbrnoka. B kavecTBe Kancionga-getoHaTopa
ncnonb3yloT cTaHgapTHbiM geToHaTop Ne 8 (CLUA) (eMm. npunoxeHne A). KoMnnekT A UCNonNb3yoT ANA XKUOKOWN U
MacToobpasHoOM XUMUYECKOWN NMPoayKuumM, KoMnnekt B — ana TBepaon XMMUYECKOW NpoayKumm (CM. puUcy-
HOK 15). [ina obpasua B komnnekrte A UCNoNb3yloT pnakoH ocbbemMoM 12 MN, UMELNKA HAPYXHBIN AnamMeTp
21 mm. Ona obpasua B komnnekte B ncnonbaywT onakoH obtemMom 16 M, UMeroLW i HapyXHbeIM AnamMeTp
24,9 mm. CTaHOapTHbIE NONU3TUNEHOBLIE NPODOKK NOCTaBNAT BMecTe ¢ onakoHamu. Tpyoky, UKCMPYIOLLYIO
NonoXeHue Kancronsa-geToHaTtopa B KoMnnektax A 1 B, N3rotoBnsoT n3 6opocUnnMkaTHOro ctekna. Ee BHeLl-
H gnameTp 10 Mm, gnnHa 75 mm. TpyOdKy NNOTHO BCTaBNAOT B 0TBepcTUE AnameTpom 10 MM, BbICBEPTIEHHOE
B LIeHTpEe NoNMaTMneHoBon npodkun. Ans yaepxaHua pnakoHa B LLeHTpe NONMOCTU CBUHLIOBOTO DNOKa B KOMMMEK-
Te AUCNOoNb3yoT ABa pe3nHOBbLIX O-BUAHLIX KONbLUa (BHYTpeHHU gnameTp — 16,5 MM, AnamMeTp nonepeyHoro
cCevyeHnd —2,5 MM).

PuncyHok 14 — YcTaHoBKa ans npoBeaeHus UCnbITaHUA No MogneuuUnMpoBaHHOMY meTtoay I payuns
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A — cTeknaAHHaA Tpybka; B — cteknaHHbiv dnakoH (12 mn B komnnekrte A, 16 Mmn B komnnekrte B);
C — O-BuagHoe KoNbUO (TONBLKO B KOMNNeKkTe A); D — ¢CBUHUO0BbLIU Bnok; E — npobka

PUCyHOK 15 — Komnnektel An B

Mpoueaypa

LLlecTrpammoBbin obpa3sel, noMmewarT BO dfiakoH, cobpaHHbI AOITKHBIM 06pa3oM, KOTOPLI BCTaBNSA-

10T B CBUHLLOBLIN 6110K. CBUHLLOBLIM BN10K yCTaHaBNMBAaOT Ha TBEPAYHO NOBEPXHOCTL B 3aLUULLIEHHOW 30He,
CONb-AeTOHaToP NOMHOCTLIO BBOAAT BHYTPb 1 MOCIE TOro, Kak BCe MM NOKUHYT 30HY UCNbITAHUA, Kanc

Kdl'l-

OJ1b

npnBoaAT B AencTteure. C NOMOLLbIO BoAbI, UCMOSb3YEMON A0 1 NOCIE UCTIbITAaHUA, U3MEPSIOT C TOYHOCTbIO A0

0,2 MmN obBbEeM NONOCTA B CBUHLOBOM Boke.

Tpn ncnelTaHnga NPOBOAAT Ha XUMUYECKON NpoAyKUUKA U 0QHO — Ha MHEPTHOM 3TaNOHHOWU XUMUYECKOW

npoAyKUMX C UCNOTb30BaHMEM KOMMNJIeKTa TOro Xe Tuna.
Kputepun ucnbiTaHU U MeTOA, OLUEHKU pe3ynbTaToB

B3pbIBHast MOLLHOCTbL ONbITHOMO 0bpasLa BelpaXaeTcs B cpeaHEM yBeNnn4yeHnn obbema nonocTn B CBUH-
LLOBOM BO10KE Mo CpaBHEHWUIO ¢ BENUYMHOW, NONYYEHHOW NMPK UCNBITAHUN UHEPTHOW 3TAaNOHHON XUMUYECKON

npoayKLUun.
Kputepumn ncnbelTaHuUsa cneayroLlme:
«He cnabas»: cpeaHee YncToe paclumpeHune B bnoke paBHo unu npesbiwaeT 12 cm?®;
«Cnabas»: cpefHee YncToe paclumpeHme B 6noke coctaBndeTr meHee 12 cMm?, HO NMpeBbillaeT

3 cMmS:
«OTCyTCTBYET»: CpeaHee YncToe paclumpeHme B 6noke paBHO UK cocTaBnseT MmeHee 3 cMS.
[IlpuMepbl pe3ynbLTaToB

[MTprMepbl pe3ynbTaToB UCMbITAHUA CEPUM B AN HEKOTOPBIX BUAOB XMMUYECKON NPpOAYKLIWA NpUBEeaEeHbI B

Tabnuue 10.

PaclwimnpeHune c MHEPTHOMN 3TAaNOHHON XUMUYECKOMN NpoayKLen B komnnekTe AnpusegeHo s tabnuue 11.
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Tabnwua 10 — lNpumepbl pe3ynbTaToOB UCMbITAHUS CEPUN ©

XUMudeckasa NnpoayKLus Cpenree ‘-IMCL(LESDBCLUHDE!HHE, Peakuusa (pesynbrar)

2,2’ -A30an(N300yTUPOHUTPUI) 18 He cnabas
2,2 " -A30an(2-MeTnnbyTMPOHNTPUN) 14 He cnabas
TpeT-bytnna rmgponepokeuna, 72 % ¢ Bogon I4 Cnabas

TpeT-byTnnnepokcnauerar, 75 % B pactBope 25 He chabas
TpeT-bytnnnepokcnbeHsoar 19 He chabas
TpeT-byTnnnepokcn-2-aTunrekcaHoar 10 Cnabas

Kymuna rmgponepokcua, 85 % ¢ KyMeHOM 5 Cnabas

NunbeHsonnnepokena 16 He cnabas
Ou-tpeT-6yTnnnepokcua 12 He cnabas
Ou-eTop-6yTMnnepokcugnkapboHar 23" He chabas
NunsonponunnepokcngnkapboHaT 45" He chabas
2,5-umeTnn-2,5-an-(Tpet-6yTMnnepoKkcun) rekcnH-3 31 He cnabas
2,5-lnmeTnn-2,5-gn-(6eH3onnnepoken rekcan 9 Cnabas

Nn-H-nponunnepokcnankapboHar 32" He chabas

" MpoBeaeHo Npy TeMnepaType OKpYXaloLLero Bo3ayxa.

abnwuua 11 — PacwumpeHne ¢ MHEPTHOM 3TANOHHON XMMUYECKON NPOAYKLUMEN B KOMMNIEKTE A

Xumuyeckan npoaykKumst

CpeaHee 4YncToe paclumperuve, cvm’

Boaayx 6
HDumetundranar 10
YanTt-cnmput 10,5
[TacTa, 60 % CaCO3 + 40 % aumetTunndranara 3
Boaa 10
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4.1.7 UcnbiTaHne cepun7: UcnbiTaHMA Ha TeNNOBOU B3PbIB B YNaKOBKe

McnblTaHue cepun 7 npegHasHavyeHo Ana oteeTa Ha Bonpoc «MoXeT N B3opBaTbCA B YNakoBaHHOM
BUAE?» (CM. pucyHoK 1, kneTka 10). B HacTodLwee BpeMsa UCNOoNb3yT MeTod UCNbiTaHUA Ha TEMNNIOBOU B3PLIB B
ynakoBKe.
[aHHOoe ncnelTaHne HeobXxoaMMO NPOBOANUTL TONLKO ANt XUMUYECKOW NpoayKunn, OypHO pearnpyroLlei
B X04e UCNbITaHWN, CBA3AHHLIX C HArpeBOM B onpeaeneHHOM orpaHuYeHHOM obbemMe (UCMbITaHUs Cepuin S).
YcnoBue UCMbITaHUW: UCTIbITaHUe cepuin 7 MPUMEHSAIOT K YraKoBKaM XUMUYECKOM NPoayKUUK (Maccoun He
bonee 50 Kr) B TOM COCTOSIHUN 1 B TOM BUAE, B KAKUX OHA HaxoauTcs B obpalueHun.

UcnbiTaHMe Ha TeNNOBOW B3PbIB B YNaKOBKe

BBegeHue

[laHHOe ncneiTaHMe NPOoBOAAT ANA onpeaeneHnd notTeHunana TenioBoro B3pbiBa XMMUYECKOU NpoayK-
LI B YMaKOBKe.
[Mpubopbl U MaTepUuansbl
[ns npoBeaeHna 4aHHOTo UCNbITaHUSI HeOOXoAUMBI crneayoLlmne npubdopbl U MaTepuans:
- Tapa (He KpynHee Tapbl, Heobxoanmon anst 50 Kr XMMUYeCcKon NpoayKLun);

- XnMudeckaa npoaykums;
- COOTBETCTBYIOLWNIN HAarpeBaTeNbHbIN NPMOOP (HanpumMmep, MOLHOCTLIC 2 KBT Ha 25 Kr XMn4eckomn npo-
AyKUMN);
- obopyaoBaHue Ang NSMepPEeHUSI.
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Mpoueaypa

McnblTaHe NpoBOAAT C yNakoBaHHOU XMMUYECKOU NpoayKUMeN B TOM COCTOSIHUM M TOM BUAE, B KAKUX OHA
HaxoauTca B obpalleHun. Metoa MHULUMUMPOBaHMSA TENMOBOMO B3pbIBA COCTOUT B KAK MOXXHO Bonee paBHOMeEP-
HOM Harpese XMMU4YeCKOU NpoayKumMm ¢ MOMOLLLIO 3MTEKTPUYEeCKOM HarpeBaTenbHOW cnupann, Haxogdawenca B
ynakoBke. [loBepXHOCTHasg TeMnepaTypaHarpesaTenbHoON cnupanHe AoMKHa ObITb HACTOMbKO BLICOKOW, YTO-
Obl Bbl3BaTb NpeXaeBpeMeHHOEe BOCMMaMeHeHne XMMMUYeckon npoaykunn. MoxetT BO3HUKHYTb HeobXoau-
MOCTb B UCNOJIb30BAHWUN HECKONBbKUX HarpeBaTenbHbIX cnupanein. YNakoBKYy yCTaHaBNMBaOT Ha CTeHAd B Lenax
ee yaepXaHnd B BepTUKaNbHOM NMONoXeHU. BknovaloT cucTeMy Harpesa M NOCTOAHHO PErMcCTpUpyoT TeMne-
paTypy Xxmmudeckoun npoaykumn. CKopocTb Harpesa gofmkHa coctaBnsaTb okono 60 °C/y. PasHuua temnepartyp
XUMUYECKOW NPOoAYKLINN B BEPXHEN N HWKHE N YaCTAX YNakoBKU AOMKHA ObITb KaK MOXXHO MeHbLLe. PekoMeHAay-
eTca npeaycMoTpeTb BO3MOXHOCTb AUCTAHUWMOHHOIO YHUYTOXEHUA YNakoBKWM B Cliydyae NoBpeXaeHUd
HarpeBaTenbHOro npubopa. VicnbitaHne NpoBOAAT ABaXAbl, €Clf TOMbKO Nocne NepBOro UCMbITAHUA He
NPoOnU3ocNAET B3pLIBA.

Kputepun ucnbiTaHA U MeTOL OLLeHKU pe3ynbTaToB

OcyuwlecTBNAOT HAbNoaeHNe 3a NpUsHakaMmin B3pbiBa UCNLITYEMOW YNAKOBKA, O HANMUYUU KOTOPbLIX CBU-
OeTenbCTBYeT paspylleHne ynakoBku. [lonyyvyeHHble pe3ynbTaThl AeUCTBUTENbHBI TONBKO AN UCNBITYEMOW
YMaKOBKMW.

Kputepumn ncnblTaHUsa cneagytolme:

«a»: paspyLlleHne BHYTPEHHEN NW/NNU HAPYXXHOW Tapbl ¢ obpaszoBaHnem bonee Tpex dparMeHToB

(32 UCKMOUYEeHUEM HMXKHEN UBEepXHenYacTen tapbl) CBUAETENLCTBYET O TOM, YTO UCMbITYEeMad
XUMmuyeckada npoaykuma MOXKeT NMPUBECTU K B3PbIBY 3TOU YNAKOBKU;

«HeT»:  oTcyTCTBME paspylLUeHnsa U paspylleHune c obpasoBaHnem He bonee Tpex dparMeHTOB CBU-
OeTenbCTBYET O TOM, YTO UCMBITYEMaA XMMNYeckas NpoayKLnsa He B3pbIBAaeTCA B YaKOBKe.

[TfpuMepbl pe3ynbTaToB

[TprMepbl pe3ynbTaToB UCMLITAHUA CEpUN 7 ANA HEKOTOPOU XMMUYECKON NpoayKumn npuBeaeHbl B Tab-
nmue 12.

Tabnwua 12 — lNpumepbl pe3ynbTaToOB UCTbITAHUSA cepun 7

XUMuyeckasa NnpoaykLus YnakoBka Hnucno oCKonkos PeaynbTar

2,2 ' -A30an-(N300yTUPOHUTPUI) 4G, 30 Kr 5. 0. HeTt
TpeT-byTunnepokcnbensoar 1B1,25 n > 30 Na
TpeT-bytnnnepokcnbensoar oHGZ2, 30 n B. 0. HeT
TpeT-bytnnnepokcn-2-atunrekcanoar 1B1,25 n > 5 [a
TpeT-bytnnnepokcn-2-atunrekcaHoar oHG2Z, 30 n B.0." HeT
TpeT-bytunnepokcunaonponunkapbonar 1B1,25 n > 80 [a
TpeT-byTunnepokcumnsonponunkapoboHar 6HG2, 30 n > 20 Na
TpeT-bytunnepokcunueanar, 75 % B pacTeope oHG2Z, 30 n B.0." HeT
NnbeHaomnnnepokena, 75 % ¢ Boaon 4G, 25 Kr 5.0O." HeT
2.2-[An-(TpeT-6yTnnnepokcnoyrtan, 50 % B pactBope 3H1, 25 n 5.0.Y HeTt
2,2-On-(TpeT-6yTnnnepokcnoyrtat, 50 % B pactBope 6HG2, 30 n 6.0.Y Hert
Y «B.0.» 03HavaeT «6e3 OCKONKOBY.

4.1.8 UcnbiTaHua cepun 8

B naHHOW cepui UcnbiTaHUN cogepXaTca MeToabl UcnblTaHU and onpeaeneHus TCYP. TCYP onpeae-
naeTcs Kak camMmasli HU3Kkaa temMnepartypa, npu KoTopou XxmmMmudeckada npoaykuusa, Haxoaawasaca B ynakoBKe,
MOXET MNOABEPrHYTbCH CaAMOYCKOPAOLLEMYCH pa3noXeHuo. 3HadeHne TCYP 3aBUCUT OT KOMOUHUPOBAHHOIO
BO3OENCTBUA TaKUX COCTaBMNAKLUMX, KaK TeMrnepaTypa oKpyXaloLlen cpedbl, KNHeTUKa pasnoXeHUd, pasmep
YNaKOBKN, a TakKKe CNOCODHOCTb XMMMYECKOW NPOoAYKLMM U ee Tapbl K Tennonepeaave. [Ansa obneryeHnst TONMKo-
BaHUA pe3ynbTaTOB MOTYT ObITb UCMOMb30BaAHbI MOAENN, NMPU KOTOPbLIX OCHOBHOE COMNPOTUBMEHUE TEMNOBOMY
NOTOKY OKasblBaeTCA:

- Ha NHWX pasgena, T. e. Ha MOBEPXHOCTU ynakoBkn (Mogernb CeMeHoBa);
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- BHYTPU XUMHUYeckou npoaykumnm (moaens PpaHk-KamMeHLKOoro) nnu
- coYeTaHWeM 3TUX ABYX 3N1eMeHTOB (Modenb Tomaca).
McnbiTaHUs cepun 8 BKNoYaoT B cebsl npoueaypy v KpUtepumn, kKacarowmnecs TennoycTon4MBoCTM XUMU-

4YeCcKoW NpoayKL MM Npu TemMnepaTypax, npm KoTOpbIX OHa HaxoAnTcs B obpalleHnn, U Kacatomecs yCTaHOB-
NIEHNSA TOro, COOTBETCTBYET N XUMUYEcKaa NpoayKLnsa onpeaeneHunto camopasnaratoLleincs.

B HacToswee BpeMsa ANA 3TUX Lenen MCNonb3yiT MeTodbl, NnpeacTaBneHHsble B Tabnuue 13.

Tabnwuua 13 — Vcnonbayemble METOALI UCMLITAHUN ANS UCNBITAHUW cCeEpun 5

Koa ncneiTaHUA
HassaHue UCNbITAHUA [Toapasaen
(cepua, Tun)
8 a) VcnbiTaHne B uensx onpeaeneduns TCYP metoaom CLIA" 4.1.8.1
8 0) McnbiTaHve Ha xpaHeHne B agmabatudeckux ycrnosusx (MAY)? 4.1.8.2
8 B) McnblTaHne Ha XpaHeHWE B YCNOBUAX akKKyMyIMpoOBaHUA Tenna” 4.1.8.3

") PekoMmeHayemMoe UcnbiTaHne XMMUYECKOW NPOAYKLMM, HAXOOSILLENCS B YNaKOBKe.

2) PekomeHayemoe ncrnbiTaHne XMMN4YECKON NPOoAYKUMN, HAXOAALWENCH B YNaKoOBKe, KOHTEMHEPAaX CpegHEN rpy3o-
NOABbEMHOCTY AN maccoBbIX rpy3oB (KCI'MI) nnn umncrtepHax.

*) PekoMeHayeMOe UCTIbITAHNE XMMUHECKOI MPOAYKLMM, HaxoasiLelics B ynakoBkax, KCIMI™ nnm Manbix LMcTepHax.

Kaxaoe ucnbltaHue cBA3aHo NMbO ¢ XpaHeHneM npu yCTaHOBNEHHOW BHELLHEN TeMnepaType 1 Habno-
neHmnem 3a nobdbon MHNLIMMPOBAHHOW peaKkuuen, NnMbo ¢ XxpaHeHUEM B YCNOBUSIX, DNU3KNX K agnabaTuiecknum, 1
N3MEpPEHMEM CKOPOCTU TENNOODPa3oBaHUS B 3aBUCUMOCTU OT TeMnepaTypbl. KaXabl U3 yKaszaHHbIX METOA0B
MPUMEHSIOT K TBEPAOK, XKUAKOWN N MacToobpasHOoM XMMUYECKOW NPOAYKLIUM U ANCNEPCUAM.

[ aHHbIN nepeveHb NCNBITAHUW HE ABMAETCS NCHEPNbIBAKOLWLKUM; MOTYT ObITb UCNONB30OBaHbI APYrme UCMbI-
TaHWA, eClN C UX MOMOLLLH MOXHO NoNy4uTb ToUHOe 3HadyeHne TCYP ynakoBaHHON XMMMNYECKOW NPoAYKLUUN,

Ecnn Heobxogumo (TCYP < 50 °C ansa opraHuveckux nepokenaos, TCYP < 55 °C ans camopa3snarato-
LLIeNCA XMMUYECKOMN NPOAYKLIMWN), KOHTPONBbHAA N aBapunHaga TeMnepaTypbl MOTyT ObITb onpeaeneHbl Ha OCHO-
Be TCYP B cooTBeTCTBUM C Tabnuuen 14.

Tabnwua 14 — OnpegeneHne KOHTPONBHON N aBAPUNHOW TEMMEPATYP

Twun cocyna TCYP!) KOHTpOnkHasA Temnepartypa ABapunHaa TemMneparTypa
< 20 °C nnn Hnxe Ha 20 °C Hnxe TCYP Ha 10 °C Hmnxe TCYP
OaunHodvHas tapa n KCI Ml oT > 20 °C oo 35 °C Ha 15 °C Huxe TCYP Ha 10 °C Huxe TCYP
Bbiwe 35 °C Ha 10 °C Hnxe TCYP Ha 5 °C Huxe TCYP
[lepeHOCHbIE UNCTEPHD <50 °C Ha 10 °C Hmxe TCYP Ha 5 °C Hmxe TCYP
VTCYP YNakoBaHHOW Ans1 0bpalleHns XMMUYECKON NPOayKLNN.

Ecnu xummnyeckyro Npoaykumio UCNbITLIBAKOT Ha NpeAMET onpeaeneHunda Toro, AsnsaeTcda N oHa camopas-
nararoLiencsa XMuMmnM4eCckon Npoaykumen, To NpoBoAAT UCTIbITaHUA cepun 8 UNK noaxoasiliee anbTepHaTUBHOE
MCnblTaHWeE C Lenbto onpeaenutb, coctaBndeT nnee TCYP <75 °C, ecnn oHa HaxoanTcs B 50-KMNOrpaMmMoOBON
yraKkoBKe.

PesynbTaThl, NONyvYeHHble ANs Hanbonee KpynHoM ynakoBKU, MPUMEHUMbI K MEHBLLLUM MO pasMepy yna-
KOBKaM aHarnormiHou KOHCTPYKLUUA 1 U3 aHaNorM4Horo maTtepuana, ecnv tennonepegada Ha eguHULLYY macchl
He MeHbLle, YeM Anst bonee KpynHOM yrnakoBKU.

YcnoBud UcnblTaHUIA:

- 0 NpoBeaeHns ncnbltaH B Lenax onpegeneHnsa TCYP onpeaenstoT adpdeKT HarpeBaHnUs B OrpaHun-
YeHHOM 0DbeMe (UcnbiTaHus cepun 5). CneagyeT NPUHATE Mepbl 6€30MacHOCTU, YYUThIBaOLLNE BOSMOXKHOCTL
OMNacHOro paspyLlleHna UcnelTateNbHOroc cocyaa v onacHoCTb, CBA3aHHYIO C BOCNiaMeHeHNeM BTOPUYHBIX TOM-
NMUBOBO3AYLUHLIX CMeceW U C BblaeNeHUeM TOKCUYHBLIX NPOAYKTOB pasnoXeHUsa. XMMUYecKyo NpoayKuuio, Cro-
CODHYIO AETOHNPOBATL, CNeayeT UCNbIThIBATL NMULLL NOCNe NPUHATUSI 0CODLIX Mep NPeaoCTOPOXKHOCTH;

- BbIDpaHHOE UCMbITaHWUE O0IMKHO ObITh penpe3eHTaTUBHBLIM C TOUKM 3peHUA pasMepa n martepuana yna-
KOBKW. B cny4vae Bbibopa metannudeckon tapbl, KCI'MI™ unn unctepH MoxeT BOSHUKHYTb HEODXOAUMOCTL B
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TOM, YTOObI BKITIOUYNTHL B ONbITHLIA 0bpasel, penpeseHTaTUBHOE C TOYKU 3peHnsa MeTanna(oB) 1 nnowaan KoH-
TakTa Konn4yecTBO MeTanna;

- 0CODYI0 OCTOPOXKHOCTb CneayeT NpodaBnsATb Npu paboTte ¢ obpasuammn, KoTopble BbINK NCNbITaHbI, Tak
KaK B HAX MOrM NPOU3CUTN U3MEHEH U, cAeNaBLLINE UX MEHEE YCTOUYNBLIMN U Bonee YyBCTBUTENbHBIMK. [1oC-
ne UcneiTaHns obpasubl cneagyeT Kak MOXKHO CKOpee YHUUTOXUTD;

- 0bpasLubl, KOTOPbIE DOLINX UCMbITaHbLI NPU onNpeaeneHHON TeMnepaType U sIBHO He npopearnpoBan,
MOTYT ObITb UCNOMb30BaHbLI MOBTOPHO NMAULLL ANS NMPOOHBIX Llenen Npu yCnoBUU MPUHATUSA 0CODBIX MEP OCTOPOX-
HocTW. [lnsa onpeaeneHus daktndeckon TCYP cneayeTt UCNonNb3oBaTh CBEXME 0bpasLbl.

Ecnu ncneiTblBalOT HENOMNHYIO YNAKOBKY, AaHHbIe O TennooTtaade, UCnonb3yeMble And onpegeneHus
TCYP, gomxHbl ObITb TUNUYHBLIMK ANa ynakoBkn, KCI'MI™ unu umnctepHbl. 3HavyeHWe TennooTaadun Ha eauHunLLy
Macchl ynakoBku, KCI'MI™ nunu unuctepHbl MOXHO onpeaennTb NyTeM pacydeTta (C y4eTOM KONMUYEeCTBa XMMMNYEC-
KOW NPOoAYKLUKX, pa3MepoB YNakoBKWU, Tennonepegadn B XMMNMYeCcKoU Npoaykumnm n tennonepegadn yepes yna-
KOBKY B OKpyXalollyo cpeay) Ui nytem naMmepeHusa nonynepuoga oxnaxaeHusl ynakoBKWU, 3anofHEHHON
AaHHOU XNMUYEeCKoWN NpoayKunen nnu kakon-nnbo agpyron XMMmM4eCckon npoaykuuen ¢ aHanormyHbIMmn gunsn-
YeCKMMK CBOMCTBaAMU. 3HaYeHUe Tennootaavm Ha eamHnuy maccesl L, Bt/kr - K, MOXHO paccynTaTtb Ha OCHOBE
nonynepuoaa oxnaxaeHua t,,, ¢, 1 yaelbHOU TennoeMKOCTU Cp, [Lx/kr - K, xummnyeckon npoaykumm no
crneaytoLen qoopmyne:

L

_In2C,
t1f2 |

[Tonynepuog oxna)aeHUa MOXKHO onpedennTb NyTeM U3SMepeHUst nepuoaa, 3a KoTopbIn pasHuLa Mexay
TemnepaTypoun obpaslan temnepaTtypomn ocKpyKatoLwen cpeabl yMeHbLNach B ABa pasa. Hanpumep, B cny4vae
XXUAOKOCTEW Tapa MoXeT ObITb 3anonHeHa anbytundptanaTtom Unu gMMeTUngTanaTtom, KOTOpbIN pasorpeBaeT-
cA npubnusntensHo Ao 80 °C. Boay ncnonb3oBaTh He cneayeT, Tak Kak U3-3a McnapeHusi/koHaeHcaumm MoryT
ObITb NONy4YeHbl OLLNDOYHBLIE pe3ynbTaThl. [1lageHne TemnepaTypbl USMEPSAIOT B LLEHTPE YNaKOBKU B TEMNepa-
TYPHOM MHTEpBane, BkNtoYatowem B cebs npegnonaraemyto TCYP. [lna macwtadbnpoBaHnsa MOXET OKa3aTbCS
HeobXO0ANMMBIM NOCTOSAAHHO KOHTPOMNMMPOBATL TEMMNEPATYPY XMMUYECKON NPOAYKLUN N OKpyXatoLllen cpeabl U
3aTeM UCMosb30BaTh JIMHENHYIO perpeccuto aAns nonydyeHus kosppuumMeHToB ypaBHEHUS

In(l' — T;)=c¢,+cCc+1,

roe T — TemMnepartypa XMuMmnudeckomn npoaykuumm, °C;
T, — TemnepaTypa okpyxatoLlero sosayxa, °C;
¢, = In [(HayanbHaa TemnepaTypa XMMN4eckou npoaykLum) — (HavanbHaa TeMnepaTypa oKpyKatoLero

Bo3ayxa)];
L

C=—;
Cp
{ — Bpem4, C.
[TpuMepsl NoKasatenen TennocoTgadn ansa psga TUNnMYHbIX YNnakoBOK npuseaeHsl B Tabnuue 15, paktu-
YyecKoe 3Ha4YeHune 3aBUCUT OT pOPMBbI, TONLMHBI CTEHOK, MOBEPXHOCTHOIO NMOKPLITUSA U T. 4. TAPHI.

Tabnwuua 15— 3HadveHne TennooTaaum Ha eaunHnuy macceol ynakoBok, KCI'MI™ n unctepH

Tun Tapb! HOMHHEJ‘II::HJ?FI EMKOCTb, ConepKIMOe Ten;zzgﬂa:aMHBaﬂelgmgmuy

[na Xuakon XumMn4eckon NpoayKuun.

1A1 50 47,5 kr QMY 63
1H1 50 47,5 kr AM®" 94
1H1 200 200 Kr Boabl 56
3H1 (uepHas) 60 47,5 kr AMo" 105
6HG2 30 35,0 kr AMo" 69
KCI'MI" 31 HA 1 500 500 kr Bogsl 51
LInctepHa 3400 3400 kr BOAb! 18
KoHTeEnHep-unucTepHa (M30Tep- 20000 14150 Kkr n3ogoaekaHa 1,7

MUYECKNI)
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OkonyaHue mabnuubi 15

HoOMWHANbHAA €MKOCTb, Tennootraadva Ha eauHULUY
Twun Tapbl p Conepxumoe vaces! L. MBT/K - kr
[ns TBEpAON XMMUYECKON NMPOAYKUNN;
1G 38 28,0 kr AUro¥ 35
1G 50 37,0 kr QLI ®” 29
1G 110 85,0 kr AL~ 22
4G 50 32,0 kr QLMo 27
D AMod — amMmeTwgranar.
%) PaccumTaHa Ha OCHOBE KoadhduumeHTa Tennonepeaadun, pasHoro 5 Br/m - K.
) Nn Luuknorekenndranart (TBepaas XuMudeckas Npoaykums ).

4.1.8.1 WcneiTaHKe TMna a) cepun 8: icneiTaHne B Uenax onpeaeneHus TCYP metogom CLUA

BBegeHue

[aHHBIM MeToAOM onpeaenarnT MUHUMANBHYIO NOCTOAHHYIO TeMnepaTypy OKpyXawlen cpeabl, npu
KOTOPOW B KOHKPETHOW ynakoBKe MPOUCXOOUT caMOoyCKopsdlleecd pasfoXeHne XUMMYeCKoU npoayKkuuu.
ITUM MEeTOAOM MOTYT UCMbIThbIBATb YNAakoOBKM BMeCTUMOCTLIO Ao 220 n. MoOXHO Takke NonyvnTb UHAUKAUWUIO
B3PbIBOOMACHOCTU, CBA3AHHOW C peaKkumnen pasnoXeHus.

[MTpubopbl U MaTepUuanbl

McnbiTyemasa XuMmuieckasa npoaykuns nynakoBka A0mKHbl ObITb TUMUMYHBIMK ANA XUMUYECKON NpoayKL M
1N YyNaKoBOK, NpegHasHavyeHHbIX Ang UCnofb3oBaHUA. KoHUrypauus ynakoBkKA UMeeT CyLleCTBEHHOe 3Have-
HUe ANA 3TOro NCNbITAHUA.

[TpndOP COCTOUT U3 UCTIbITATENBHOW KAMEPLI, B KOTOPOW TEMNepaTypa Bo3ayxXa, OKpyXatoLero Ucnbitye-
MVYIO YNaKOBKY, MOXeT nogaepXmMeaTtbCcqa Ha NOCTOAHHOM YpOBHe B TedeHne MuHUMym 10 gHen.

NcnbiTaTenbHasa Kamepa AomkHa ObITb U3roToBNEHa TakuM obpasom, YToObI:

- OHa Bblna XopoLWo U30NNPOBaHA;

- TeMnepaTypa UMpKynupyroLLero Bosayxa TepMocTaTUYeckn KOHTponMpoBanachk, obecrnevmBasi paBHO-
MEepHYIo TeMnepaTypy Bo3ayxa B npegenax 2 °C OoT HY)KHOU TeMnepaTypbl;

- MMUHUManbHOE PacCcTosiHMEe MexXay YNakoBKOWU U CcTeHKoU kaMepbl cocTaBnano 100 mm.

MoxxeT ObITb UCMOMb30BAH M0OOW TUM NeYKn, eCnii oHa yAOBNETBOPAET TpebOBaHMSAM B OTHOLLEHUN Pery-
NUPOBaHNUA TeMnepaTypbl U He BLIZOBET BOCMNIaMeHeHNA NMPoaYyKTOB PasfioXeHUs.

[Teub Ana manorabapUTHbLIX YNaKOBOK MOXHO U3rOTOBUTL U3 cTanbHOro bapabaHa 6e3 AHuLLa BMECTU-

MOCTbIO 220 n. B Takyo neyb MOryT ObITb CBODOAHO NOMELLEHBI YNAaKOBKM BMECTUMOCTLIC A0 25 . HepTtex
KOHCTPYKLUK n3obpaxkeH Ha pucyHKe 16. B Takon nevn MoryT ObITb UCNbITaHbI boNnee KpynHble YNaKoBKU, eCnu
MPOMEXYTOK MeXay yrnakoBKOM U CTeHKoW nedun coctarndaeT 100 mm.

OaHopasoBagd neyb Anst KoynHorabapuTHLIX YNaKOBOK MOXKET ObITb M3rOoTOBMNEHA U3 NUToOMaTepmana pas-
Mepom 50 x 100 MM, yNOXKEHHOro B KyOMUECKyHo paMy ¢ paaMmepoM pebpa 1,2 M, KOTOPYHO NOKPLIBAKOT U3HYTPU U
CHapy>X1 BOAOHEeNpoHULLaemMoun gpaHepoun TONMWMUHON 6 MM UTepMeTU3UPYHT o BceX CTOPOoH 100-MunnmmeTpo-
BbIM CITOEM CTEKNOBONMOKHA. COOTBETCTBYIOLLMNA YepTeXK NoKasaH Ha pucyHke 17. Pama gormkHa ObiTb cCHabXe-
Ha C OOHOW CTOPOHLI WWAPHUPOM, YTODObI MOXHO ObINTO NPOU3BOANTL 3arpysky M pasrpysky McnbiTaTenbHbIX
bapabaHoB. Ha nony AomkeH bbITb ycTaHOBNEH Ha pebpo nunomartepuan pasmepom 50 x 100 mm ¢ 200-mMun-
NMUMETPOBLIMU 3a30paMUN MO LEHTPY ANA yaepKaHUda UCnblTaTEeNbHOMO KOHTEeWUHepa Ha NoioM n obecneveHums
CBOOOAHON LIMPKYMALIMK BO3AQYXa BOKPYT ynakoBKK. [IBepb A0MKHa ObITb CHabXeHa COOTBETCTBYOLNMU CKO-
bamun ans nepemMelleHna bapabaHoB € MOMOLLbIO BUNTOYHOTO Norpysynka. Ha npoTUBONONOXKHOW NO OTHOLLE-
HAKO K ABEPU CTOPOHE AO0IMKEH ObITb YCTAaHOBMNEH BEHTUNATOP. Bo3ayx AOMKeH LMPKYNUpOBaTb U3 BEPXHEro
yrna neym K BeHTUNsUMoHHOMY OTBEPCTUIO, PACMONOXEeHHOMY B AMaroHanbHO NMPOTUBOMONIOXKHOM HUXKHEM
yrny. na pasorpesa Bo3gyxa AOCTaTOYHO UMEeTb 3NeKTpuvecknn HarpeBsaTtenb MOLWHOCTLI0 2,5 KBT. B BO3ay-
X03a00pHUKE N BEHTUMALIMOHHBIX BbINYCKHbIX KaHanax, a Takke B BepXHEW, cpeaHen N HMKHEN YacTsaxX nevyun
cheayeT yCcTaHOBUTL TepMonapshl. B cnydyae xummndeckou npoaykumnmn, TCYP KoTopon HUXKe TemMnepaTypbl OKPY-
Xarollero Bosgyxa, UCnblTaHWE crieayeT NpoBOAWThL B KaMepe oxXnaXaeHUs Unn Ans oxXnaxgeHusi neyn cneay-
eT UICNONb30BaTb TBepAbIN AUoKCKUA yrnepoaa.

32



[OCT P 54509—2011

A B 3635

25,4
9,6

"-‘—

.

»
e,

I
N
~J
N
X X X X

’T

g

w
%

X/

W

A\

w
il

A/

W

il
w
'y

7
®

F

’T

.

F
w
Y

’T
3

w»

il
e

@

®

w
F Y

s
T’T

W
b

7
*

X

.

F
w
Y

X

A/

w»

il
e

A\

®

w

s
’T

W

il
w
'y

7
*

w
e,
F

813
K
5 W

rs

F

”‘

e N
..n.’i

%

o0

w
%

il

*‘L‘L‘L‘L

w

| I T . | r

*’a"&"&*&"&"a"a"‘"&'ﬂ E l NS NN NSNS N NN

I/ J

A/

W

’

A — “szonauusa TonwuHom 25 mm; B — bapabaH 6e3 gHuwla, 220 n; C — tpyba, 19 mm; D — cTepxXeHb ¢ netnen, 9,6 mm; £ — naonauusa
Ha CTaNbHOM NOKPbITUN, F — KOHTPONbHLIW Kabenb, 3 MM; G — BeHTUNATOP; H — TepmMonapbl U KOHTPONbHLIE Npubopsbl; { — AapeHax;
J — yrnoeas ctouka, 25 mm; K — Harpeeartens bapabaHa, 2 kBt

PucyHok 16 — KoHCTpyKums nevmn ans manorabaputHOM yNakoBKW

YnakoBKka goSrKHa ObITb 060pyaoBaHa naMepuUTesibHbIM KaHanom Ans BBoga TepMonapbl B yrakoBKy B ee
cpeagHen Touke. MamepuTtenbHbI KaHan MOXXeT ObITb M3roTOBJIEH U3 CTEKNA, HepXKaBetoLWen cTanm nnnu apyroro
noaxodsauerc Mmatepuana, oaHako BBOAUTb ero crieayeTt Taknm obpasom, 4Tobbl He yMeHbLIMIAach NPOYHOCTb
YNaKOBKU NN BEHTUNSILUOHHAS CMOCODHOCTD.

TpebyeTtca npnbop ANS HenpepbIBHOrC U3MEPEHUs U perncTpaunm TemMnepaTypbl; OH OOMKEH ObIThb
3alMLLeH oT naMmeHn 1 oNacHOCTU B3pPbIBA.

McnbiTaHnsa cneayeTt NpoBOANTb B 30HE, obecneymnBaroLlien Haanexallyro 3alnTy oT noxapa, ornacHoCTy
B3pPbIBa M TOKCUYHBLIX AbIMOB. PekomeHayeTcst npeaycMoTpeTb beszonacHoe pacctosiHue 90 M mexay 30HOW
MCMbITaHUSA U AoporamMmmn obLecTBEHHOMO NOMb30BaHUSA, XXUNbIMU 30aHUaAMA. ECrin BO3MOXKHO BblaeNeHne TOK-
CUYHBIX ABIMOB, TO CNeayeT npeaycMoTpeTs bonee WnpoKne 3oHbI 6e30nacHOCTM.

Mpoueaypa

YNakoBKy B3BeLLUMBaAOT. B UCNBbITYyEeMyH0 YNakoOBKY BCTaABMAKT TepMonapy, 4Tobbl MOXKHO ObIT0 KOHTPOIN-
pOBaTb TEMMEPATYpy B LeHTpe obpasua. Ecnu Tpebyemas TemnepaTtypa nevn Hke TeMmrnepaTtypbl OKpy»Kato-

LLlero Bo34yxa, TO NeYb BKHYaoT U ee BHYTPEHHIOK YacTb OX/1aX4atoT A0 HYXKHOW TeMnepaTypbl, NpeXae Yem
MOMEeCTUTb BHYTPb YNakoBKy. Ecnn Tpebyemas TemnepaTypa nevn pasHa UM NpeBbILLIaeT TeMnepaTypy OKpy-
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A — BeHTUNATOp; B — wapHupbl, C — uzonauusa;, D — Harpeeartens; £E — bapabaH; F — 3anop; G — bapabaH (Hanpumep,
0,58 x 0,89 m)

PucyHok 17 — KoHCTpyKUMs nevm Ans KpynHorabapuTtHOM yrnakoBKU

XaloLwWero Bo3ayxa, ynakoBKy BCTaBNAOT B MeYb NpU TeMnepaType okpyKalLwero Bosgyxa U 3atem neYb BKHo-
yaroT. Mexxay ynakoBkoOM 1 CTEHKaMUM NeYvn g0IMKeH COXPaHATLCA MUHUMaNbHbIU NpoMeXXyTok 100 Mm.

Obpa3sel HarpeBaeTCcs, UHEMNPEPLIBHO KOHTPOMUPYIOT TEMNepaTypy obpasLa nnucnbiTaTeNnbHOWU KaMephil.
Pernctpupytot Bpems, Korga temneparypa obpasua gocturaeTt ypoBHS, KOTOpbIA Ha 2 °C HMXe TeMnepaTypbl
McnelTaTenNbHOU KaMmepbl. 3aTeM UCMbITaHXE NPOACIKAKNT B TedeHUe cneaylolmx ceMm gHen unm go Toro Bpe-
MEHW, Korga Temnepartypa obpasua NoBbICUTCHA A0 YPOBHS, KOTOPLIN HAa 6 °C Unn bonee npeBbilLaeT TeMnepa-
TYPY WUCNbITaTeNbHOW KamMepbl, eclii 3TO npousonaeT paHblle. Peructpupyerca BpeMd, 3a KOTOpoe
Temneparypa obpasia nogHsanack C ypoBHS, KoTopbliMHA 2 °C HUXKe TeMnepaTypbl UCNbITATENBHOM KAaMephbl, A0
ee MakCcUManbHOMN OTMETKMN.

[Tocne 3aBepLUEeHUS UCNbITAHUSI OXNagnTb obpaseL, U BbIHYTb €ro U3 UcneiTatesibHOW Kamepbl. OTMETUTb
N3MEHeHWe TemnepaTypbl BO BpeMeHun. Ecrnn ynakoBka octanach HEMoBpPeXXaeHHOW, 3apMKCUPOBaThL MOTEPIO
Macchl B MPOLUEHTHOM OTHOLLIEHUN N YCTAHOBUTb, MPOU3OLLIN N Kake-nmbo nsmMeHeHust B coctase. Cnegyer
Kak MOXXHO cKopee yaannTb obpased.

Ecnun temnepartypa obpasua He npeBkbillaeT TeMmnepaTtypy nevn Ha 6 °C nnm donee, NOBTOPUTL UCTIbITA-
HUAEe C UCNOMb30BaHMEM HOBOIO cbpasLa B Nevun, pasorpeTon Ao TeMmnepaTtypbl, NpeBbliatoLlend NpeXHow Ha
5°C.TCYP onpeaenstoT Kak HAaUMMEHbLLYH TEMNEPATYPY NeYvn, Npm KOTOPoU TeMnepaTtypa obpasua npesbilla-
eT TeMnepartypy neun Ha 6 °C unu donee. Ecnn XMMmMIeckyro NpoayKLUo NCNbITLIBAKOT C LIENbH YCTAHOBUTS,
TpebyeTca N1 perynmpoBaHne TeMnepaTtypsbl, To cneagyeT Npon3BeCcTU 40CTaTOYHOE YNCNO UCTIBITAHWUA C LLEeNbIo
onpegenntb TCYP c TouHOCTBIO A0 5 °C nycTtaHoBUTL, nNpeBbilwaeT nn TCYP 60 °C nnu pasHAeTCA 3TOMY 3Ha-
YyeHUo. Ecnu Xxummndeckyo npoaykUMio UCNbITEIBAIOT B LieNsX onpeaeneHns Toro, oTeedaeT M OHa KPUTEPUo
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TCYP, ycTaHOBNEHHOMY A4 camMopasnararwLenca XMuMmy4eckou npoayKunn, To creagyeTt NpOBECcTU A40CTaTou-
HOE YNCNO UCMbITAHWN, YTODLI onpeaenntb, coctaBndeT nn TCYP B 50-kunorpammoBomn ynakoske 75 °C nnu
COCTaBNAEeT MeHbLUYIO BENMMUYUNHY.

Kputepun UcnbiTaHUA U MEeTOL, OLLleHKU pe3ynbTaToB

TCYP pernctpupyeTtcs Kak HauMmeHbLUasi TeMmnepartypa, Npu KoTopou TeMnepatypa obpasua npesbillaeT
TeMnepartypy nednmHa 6 °C unmbonee. Ecnu temnepartypa obpasla He npeBblillaeT TeMmnepaTtypy neunHao °C
nnu donee HKM Npu ogaHoM UcneiTaHun, TCYP peructpupyeTtcsd Kak Temnepartypa, npesbillaroLlas Mmakciumarbs-
HYIO TeMnepaTypy nevn.

[lpuMepbl pe3ynbTaToB

[TpuMepbl pe3ynbTaToB UCMLITAHUA TUMA a) cepun 8 ANt HEKOTOPbLIX BUAOB XMMMNYECKON NPOAYKLU NN NMPU-
BeJeHbl B Tabnuue 16.

Tabnwuua 16 — lNpumepbl pe3ynbTaTtoB UCMbITAHUK TUNA a) cepun 8

XUMUHecKas NpoayKuus Macca obpasua, Kkr Tapa TCYP, °C
TpeT-AMUNnepokcndeHsoar 18,2 oHG2, 22,8 n 65
TpeT-bytunnepokcunauertar (60 %) 7,2 6HG2, 22,8 n 75
NnbeHsomnnnepokena 0,45 16 70
Ou-(4-TpeT-6yTnnumknorekeun)nepokenankapobonar 43 1G 40

2,5-llnatokcn-4-mophonmnHobeH30nana3oHNN-LNHK-
xnopwua (66 %) 30 1G, 50 n 50

2-(N-aTokcnkapboHUn-N-hbeHnNamMmmnHo )-3-MeTOK-
cn-4-(N-metun-N-umknorekcmnammuo) 6eH30nNanasoHumn-

LMHKXopuA, (62 %) 10 861G, 25 n 50

4.1.8.2 NcneiTaHue Tuna 6) cepnn 8: icnbiTaHMe Ha XpaHeHUe B agnabaTtundeckux ycnosuax (MAY)
BBegeHue

[daHHBIM MeTOaOM onpeaensitoT PYHKLUUOHANBHO 3aBUCALLYIO OT TeMNepaTypbl CKOPOCTL 0bpasoBaHUS
Tenna pearvpyrowen xummieckon npoaykuumn. NonyveHHble 3Ha4YeHUs TennoobpasoBaHMs UCNONMb3YIOT BMEC-
Te ¢ AaHHBIMU O TennooTaade, KacarlWMMNUCA KOHKPeTHOW ynakoBKkKU, Ana onpegeneHna TCYP Xxumuieckoun
npoaykUuMn B ero Tape. 3ToT MeTo NpMMeHUM Ko BceM Tunam Taphbl, Bkntodasa KCI'MIT v unctepHel.

N3amepeHna MOXXHO NPOBOAUTE B TeMnepaTypHoM MHTepBane oT MUHYC 20 °C go nntoc 220 °C. HanmeHb-
LLiee NOBLILLEHWUE TeMNepaTypbl, KOTOPOE MOXET OblTb OOHapPY)KeHO, COOTBETCTBYET CKOPOCTU TENNOODPa30-
BaHUA 15 MBT/Kr. BepxHui npegen onpeaensatoT ¢ y4eTOM CNOCODOHOCTN CUCTEMBI OXNa)XXaeHust 6e3onacHo
oXnaguTb XMMudeckyto npoaykumto (Bnnote Ao 500 BT1/kr, ecnu B Ka4ecTBe oxnaanuTens UCNonb3yoT BOAY).
YCcnoBusi UCNbITAHUA HE ABNSAOTCHA abCcontoTHO agnabaTnieckuMn, Tak Kak TennoBble NOTEPU COCTaABMAIOT
meHee 10 mBT1. MakcumansHaga norpelwHoctb coctaBngaeT = 30 % npu 15 mBT/kr 1 £10 % — npn 100 MBT/Kr
(10 B1/kr).

Ecnu cuctema oxnaxaeHus BKIoYaeTcs Ha aTane, Ha KOTOPOM CKOPOCTb TeNnoodbpasoBaHUS NpeBbiLLa-
eT oxNna)aaroLy cnocobHOCTb, MOXET NPOU3CUTU B3PLIB. [osToMy cnegyeT ocobo TwaTenbHO NOAOUTU K
BbIOOPY MecTa UCMNbITaHUS, YTOObI CBECTU K MUHUMYMY BO3MOXXHYHO ONACHOCTh, CBA3AHHYHO CO B3PLIBOM, a Tak-
e BePOATHOCTbL NocneayroLllero B3pbiBa ra3oBbIX NPOAYKTOB pasnoXXeHus (BTOPUYHBLINA B3PbIB).

[MTpubopbl U MaTepUuan.ol

[Tpndop cocToUT N3 cTeKkNAHHOro cocyaa Abtoapa (1 unn 1,5 n), B KOTOPOM coaepXmnTtca obpasel, repme-
TUYHOM NeYn c cuctemon anddpepeHuanbHOro perynmposaHua Anga nogaepXaHnua remnepaTtypbl B npegenax
0,1 °C no cpaBHeHUIO C TEMNepaTypon obpasLa n MHEePTHOM KpbILKKX ANnga cocyaa Adbtoapa. B ocobbix cnyvasx
MOXEeT BO3HWUKHYTb HeoObXoaMMOCTb B UCMOMNbL30OBAHUM AepxaTenen obpasua, U3roTOBMNEHHLIX U3 OPYrnx
KOHCTPYKUMOHHBIX MaTepuanoB. HarpesatenesHagda cnuparnb U 3MeeBUK OXNa)XaeHUdA NpoxXoadaT yepes KPbILLKY
BHYTPbL cocyaa. Ana npeaoTepalleHust NoBbILLEeHWA gaBneHusa B cocyge broapa npeaycMoTpeHa ABYXMETPO-
Bas kanunnsapHaa NT2® Tpydka, npoxoasiasl CKBO3b repMeTUYHYIO KpbILKY. [N BHYTpPEeHHero pasorpesa
XUMUYECKON NpoayKunn 4o 3apaHee yCTaHOBNEHHOW TeMnepaTypbl N Ang KanMbpoBKA UCNOMb3YIOT Harpe-
BaTelbHbIA 3NEMEHT NOCTOAHHOW MOLLHOCTU. BHYTPEHHWI HarpeB 1 oxXnaxaeHme MoryT ObITb aBTOMaTUYECKHA
npekpalleHbl U BHOBb HadaThl NPpUY 3apaHee yCTaHOBNEHHbIX TeMnepaTypax. [ToMUMO cucTeMbl oxnaxge-
HUA, yCTaHaBNMBAOT BTOPUYHBIM NpeaoXpaHUuTenb, 0OTCoeUHA LM NeYb OT UCTOUYHUKA SHEPrMnnpu sapaHee
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YCTAaHOBMNEHHON TeMnepaTtype. CxeMmaTuieckn UCMblTaHUe Ha XpaHeHne B aanadbatuveckmnx ycnosuax (MAY)
n30bpakeHo Ha pucyHke 18.

TemnepaTypa XMMUYeCckon NpoayKumMmnm N3MepsaeTCcd B ee LiIeHTPpe C NOMOLLLIO TepMonap Unn NnaTUHOBLIX
O0ATYNKOB CONPOTUBIIEHUA, NOMELLEHHBLIX B CTANbHYIO UM CTEKNAHHYIO TPYDOKY. TemMnepaTtypa oKpyKatolero
BO34yXa NU3MEPSIETCH Ha TOW XKe BbICOTE, YTO UTEMMNEpaTypa obpasLa, TakKe C MOMOLLbI TepMonap Unu nnaTtu-
HOBbIX 4aTYMKOB COMPOTUBNEHUA. [Ana ocyllecTBNeHNUA KOHTPONA TeMnepaTtypbl XMMUYEeCKOU NpoayKuum v
BO34yXa B nevn TpedbyeTcs obopyaoBaHMe Anst HENPEPLIBHONO N3MepeHUd 1 perncTpaumnm TemnepaTtypbl. ITO
obopyaoBaHmne A0MKHO ObITh 3alLMLLEHO OT NNaMeHM U B3pbIBa. B cnyvyae xumunieckoun npoaykuum, TCYP KoTo-
POV HUXKe TeMrnepaTypbl OKpyXaloLWlero Bosayxa, UCNbiTaHWe crneayeT NpoBOAMTE B KaMepe oxXnaXxaeHusa Unu
ONA oXnaxaeHust nevun cnegyeTt UCNONb3oBaTh TBeEpAbIN AUOKCKA yrnepoaa.

Mpoueaypa

KannbpoBKy OCyLLECTBASAOT ClieayroLwmm obpasomMm:

- HanonHAT cocyq Obroapa xnopuaom Hatpud, AndyTundtanatomMm UM COOTBETCTBYIIOLLMM MaclioM U
NoMeLLaloT ero B gepkatenb cocyaa B nedun MAY;

- HarpesatoT obpasel ¢ waroBbiM NoBbiWeHWUeM Temnepatypbl 20 °C, MCNOoNb3ysa AN 3TOro0 CUCTEMY
BHYTPEeHHero Harpesa ¢ U3BeCTHOM HOMUHaNbHOW MOLWHOCTLIO, Hanpumep 0,333 unu 1 BT, nonpeaenaoT Ten-
nossble notepnnpn40 °C,60°C,80°Cn100 °C;

- ACNOJ1b3YIOT AaHHbIE AJ14 OrnpeielieHNA TerioeMKOCTA COCYAAa ,D,broapa, NMPUMEHAA MEeTOO, N3J10KEH-

HbIW HLXKe.
-

\\\\\\\\\\\ NN

\\\\\\\\\\\\\\\\\

A — MHOroTo4euHbIn peructpartop n perynatop temnepatypsl (10 mB); B — Hapy»XHaA yCcTaHOBKA Ha Hynb, C — 3anucbiBaroLlee
YCTPOUCTBO BbICOKOU TOYHOCTU, D — ynpaeneHue; E — pene; F — BHYTPEHHUU NEPBUYHBIN HArpeBaTenb

Pucynok 18 — Cxema npmnbopa gns npoeegeHmns MAY
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[1poueaypa ucnblTaHUA:
1) cocyn Obloapa HanonHAT B3BelWeHHbIM 0bpasLoM, BKIOYAA TUNMYHOE KONMMYECTBO MaTepurana
Tapbl (ECN OHa MeTannuyeckas ), M noMeLlaloT ero B gepxatenb cocyga B nevn NAY;

2) NpUCTynarTKHaAbNoaeHNo 3a TeMnepaTypon M 3aTeM NOBLILWAKT TeMnepaTypy obpasua, MICNonb3ys
BHYTPEHHWW HarpeBaTenb, A0 3apaHee YyCTAaHOBNEHHOIO YPOBHS, NPU KOTOPOM MOXET NPpOU3oUTU 0DHapYXUBa-
eMbI camMopasorpeBs. YAeNbHYI0 TeNNOeMKOCTb XMMUYEeCKOW NPOAYKUUN PacCHUTLIBAKOT C NMOMOLWbBIO AaHHBIX O
NOBbILLEHWN AABNEHUSA, BpeMeHM HarpeBa U HarpeBaTelbHOWU MOLLHOCTMW;

3) BHYTPeHHUU HarpeB NpeKkpallaoT U NPpoBepAnT TeMnepaTypy. Ecnu B TedeHUe 24 4 NoBbILLEHUA TEM-
nepaTypbl 3a CHET caMopasorpeBa He HabnaatoT, NoBbIWAKT TemnepaTypy Ha 9 °C. JaHHyro npoueaypy
MOBTOPSAIOT A0 TEX NOP, Noka He byaeT obHapyXeH camMopa3orpes;

4) ecnnobHapyXeH camopasorpes, obpasel HarpesarT B agnabaTnyeckmx yCnoBmsaX 4o 3apaHee ycTa-
HOBMEHHOM TeMNepaTypbl, MPU KOTOPON UHTEHCUBHOCTbL TENNOOOPa3oBaHNS MeHbLLE oxXNaXaaroLwemn crnocob-
HOCTW, MOCIIe Yero BKNYarT CUCTEMY OXNaXXAEHUS;

5) nocne oxna)xaeHus onpeaensoT NoTep Macchl, eCin OHa NPoun3oLWwNna, U ycTaHaBIMBaT U3SMEHe-
HMe B cocTaBe (NpuxenaHun).

KputTepun ucnbiTaHMA U MeTO[ OLEHKU pe3ynbTaToOB

BbluncnsaoT MHTEHCUBHOCTL NaaeHuns temnepatypbl A, °C/J, B cocyae Odbtoapa npu pasnuyHbiX TeMnepa-
Typax, UCNoNbL30BaBLUNXCS B Xo4e npoLeaypbl KanMbpoBkn. Ha 0CHOBe NONyYeHHbIX BENUYUH CTPOSIT rpadouk,
NO3BONSALLMK ONpeaennTb UHTEHCUBHOCTL NageHNda TeMnepaTypbl npyu Nobon TemnepaType.

BriuncnsaoT TennoemMmkocTb H, [Lk/°C, cocyaa Obtoapa no cneaytowen gopmyne:

3600 E
H = L (M,
arp M Co)

rae E;, — MOLWHOCTb BHYTPEeHHero HarpesaTtens, BT;
A — WHTEHCMBHOCTbL NageHna TeMnepaTtyphl Npyu Temnepartype pacueTta, *C/;
B — HaKIOH KpUBOW BHYTPEHHEro Harpesa (KannmbpoBoYvHast XMUYeckasa npoaykuusa) npyu temnepartype
pacyeTa, °C/v;
M, — macca KanMbpoBOYHOU XNMUYECKOM NMPOAYKLIUW, KT;
Cp1 — yAenbHas TennoeMKOCTb KanmbpoBOYHOMN XMMUYECKOW npoayKkunun, Ix/kr - °C.
OnpegensatoT Tennootaavy K, BT, npu kaxxaon Tpedbyemon Temnepartype no dopmyne
A(H+ M, -Cm)
3600 |

Ha ocHoOBe nonyveHHbIX 3Ha4YeHUU CTPOUTCA rpaduk.
BeluncnaoT yaenbHYH TENNOEMKOCTb sz, [Lx/kr - °C, Xummndeckoin npoaykuum no popmyne
_ 3600(E, + K)
Cp2
C-M,

K =

?

rae E, — MOLHOCTb BHYTpeHHero HarpesaTtens, BT;
C — HaKIoH KpMBOW BHYTPEHHero Harpesa (obpasua) npu temnepartype pacderta, °C/u;
M, — macca obpasua, Kr.
Beluucnatot TennoBbiaeneHne Q_, BT/Kr, XMMu4Yeckon npoaykuMm ¢ UHTepBanamu, pasBHbiMi 5 °C,
MCNONb3ya OANA KaXXA0U TeMnepaTtypbl crneayrowyro oopMyny

(Mz'sz—FH)( Y K)

3600

Qr = :
T M,

rae D — HaknoH KpMBOW BO BPEMSI caMopasorpeBa npu remnepartype pacueTta, *C/u.

Ha rpadunk ¢ MIMHENHBIMUN LWKaNaMn HAHOCAT paccHUTaHHblIe 3Ha4YeHUSA MHTEHCUBHOCTU TennoobpasoBa-
HUA Ha e AMHULLY MacChl Kak (PYHKLUIC TeMnepaTypbl M4epel3 HaHeCceHHbIe TOYKU NPoBOAAT KpuBYyo. Onpeaens-
IOT TENMOBbIE NOTEPU Ha eAnHNLY Macchl L, BT/kr - °C, koHKkpeTHOW ynakoBku, KCI'MI™ unun unctepHsl. NpoBoaaT
NPAMYH NMUHKIC MO KacaTeNbHOW K KPUBOW BblAeNneHuUsa Tenna nog yrinom, TaHreHc KoToporo paBseH L. [lepeceyve-
HAEe 3TOMN NPSIMON C abCUMCCOW NoKaXKeT 3HaYeHWe KPpUTUYEeCKOU TeMnepaTtypbl OKpyXatouwen cpeasbl, T. €.
CaMOW BbICOKOW TeMMepaTypbl, MpU KOTOPOW ynakoBaHHas XMMMYeckast npoayKUus He obHapyXmBaeT NpuUsHa-
KOB camoyckopsitollerocst pasnoxeHuna. TCYP npeacraBnsaet cobon KpUTUYECKYHo TEMNepaTypy OKpyXatoLeu
cpenbl, °C, OKpyrneHHyto Ao bonee BbICOKOro dnmxaunwlero 3aHaveHusa, KpatHoro 5 °C. lNpumep nokasaH Ha
PUCYHKe 19.
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10 15

20 X

A — KpuBasa TennoBblAeNneHnsa; B — npaMas ¢ rpagueHToM, paBHbIM CKOPOCTU TennooTaavu, NpoBeaeHHasa no KacaTeNbHOW K

KPUBOW TENNOBbIAeNeHUsA; C — KPUTUYECKAA TemMnepaTtypa OKpyXakoLleu

cpenbl (nepeceveHne NUHUKM TennootTaadm ¢ abuuccon);

D — TCYP — kputnveckas temneparypa okpy>xarLleun cpeabl, OKpyrneHHasa o bonee BbICOKOro a3HaveHus, kpatHoro 5 °C; X — tem-
neparypa; Y — TennoBou NOTOK HA eAUHULY MAaCChl

PucyHok 19 — lNpunmep rpadmuka kpnsowm TennoBbigeneHus ansd onpeaenexHunsa TCYP

[TfpuMepbl pe3ynbTaToB

[TprMmepbl pe3ynbTaToB UCTbITaHWU TUNa 6) cepnin 8 ANA HEKOTOPLIX BUAOB XMMWYECKOW NPoayKLUK Npr-

BeJeHbl B Tabnuue 17.

Tabnwua 17 — lNpumepsbl pe3ynbTaTtoB UcneiTaHnm tuna 6) cepum 8

Tennootaaya Ha
XumMuyeckas npoaykums Macca, kr Tapa SONHULLY MaCChil, TCYP, °C
mBT/kr - K
AsogukapboHamung 30 16 100 > 75
TpeT-bytnnnepokcnbeHsoar 25 oHG?2 70 55
TpeT-bytnnnepokcn-2-atunrekcaHoar 25 oHG?Z 70 40
TpeT-byTnnnepokcnnuBanar 25 oHG?Z 70 25

4.1.8.3 WcnbiTaHne TMNa B) cepumn 8: VcnblTaHWe Ha XpaHeHWe B YCNOBUAX akKyMyNMpoBaHUA Tenna

BBegeHue

[laHHbIM MeToaoM onpeaenstoT MUHUManbHYO MOCTOSAHHYIO TEMMepaTypy OKpyXatolwen cpeabl, npu

KOTOPOW TEPMUYECKMN HEYCTONYMBAA XMMUYecKada npoaykungd
B YCNOBUAX, TUNUYHLIX ANA YNakoBaHHOU XUMMNYECKOU NMpoayK

ToABepraeTca 3K30TePMUYECKOMY PasfnoXeHMo

11K npu cbpalweHnn. Metoa oCHOBaH Ha TeOpUn

CeMeHOBa 0 TeNNOBOM B3PhLIBE, T. €. CHUTAETCH, UTO OCHOBHOE COMPOTUBIIEHNE TEMITOBOMY NOTOKY OKa3bIBAIOT
CTeHKM cocyaa. aHHbIN MeToa MOXET ObITb UCNONb30BaH ANnd onpeaeneHna TCYP xumunyeckon npoaykLmm B

ero tape, Bkntodasa KCMI™ n manble UMCTepHbl (EMKOCTLIO 40 2

M3).

OddheKTMBHOCTbL MeToaa 3aBUCUT OT Bbibopa cocyaa [lbloapa c napamMmeTpamMmu TeNOoTAa4YM Ha e AUHNLLY
MaccChbl, KOTOpPbIE NAEHTUYHbI COOTBETCTBYIOLLIMM NapaMeTpaM yNakoBKMU.

[Tpnbopbl U MaTepuanbl

JkcnepuMeHTanbHoe obopyagoBaHMe COCTOUT U3 NoAXoAALWEN NCMbITaTeNbHOM KaMepbl, COOTBETCTBY!HO-
X cocyaoB [lbtoapa ¢ KpblLLKaMn, AaTYMKOB TeMnepaTypbl 1 U3MepuTensHoro obopygoBaHums.
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McnbiTaHne cneayeT NpoBOAUTb B UCNLITATENBHOW KaMepe, CnocobHOM BblaepKaTb BO3AEUCTBUE NNa-
MEHW N N30LITOUHOE AaBneHne 1, Npeano4vTUuTensLHo, 0bopyaoBaHHON cUCTeMON cOpoca AaBneHus, Hanpumep
pPerynatopom BblOpOCOB. Pernctpupytowas cuctema aomkHa oObiTb YCTaHOBMEHA B OTAENbHOW 30HE HabNo-
OeHns.

[na ncneiTaHMK, NpoBOAMMBIX NPU TeMMNepaType Ao 75 °C, UCNOoMb3yHT MeTanTIM4ecKkyo Kamepy ¢ ABOU-
HbIMU CTEHKaMW (BHYTPEeHHUN AnameTp — 250 MM, BHelWlHU anameTp — 320 MM, BeicoTa — 480 MM, N3rOoTOB-
neHa U3 HepXxaserLwen NMCTOBOU cTann TONWMHOU 1,5—2,0 MM); )KUMAKOCTb U3 LUPKYNMPYIOLLETO pe3epByapa
perynupyemoun TemnepaTtypbl NpoXoauT Mexxay cTeHkaMmu npu sagaHHou Temnepartype. MicnebliTatenbHas Kame-
pa cBOOOAHO 3aKpblTa repMeTUYHON KPbILLKON (M3rOTOBMEHHOW, HANPUMER, U3 NUCTa NONTMBUHUNXNOpWUAA TOMN-
lwrHon 10 mm). TemnepaTtypa Oo/mkHa perynupoBaTbhCcs TakMMm obpasom, 4uTobbl 3agaHHasa Temnepartypa
XXWUAKOro MHEPTHOro obpasLla B cocyae [bioapa nogaepXnBanach ¢ OTKNoHeHUeM He bonee + 1 °C BNNoTh A0
10 aHeWn.

B kavyecTBe anbTepHaTUBHOIC MeTtoda, 0CobeHHO AN UCMNbITaHUW, NMPOBOAUMEBIX MPU TemMrneparypax
BblLe 75 °C, MOXeT ObITb UCNOMb30BaHa CYLLUUNbHAs NeYb C TEPMOCTATOM (MOXET ObITb 000pYyAOBaHa BCNOMO-
raTelibHbIM BEHTUNSATOPOM), pasMepbl KOTOPOU A0MKHBLI 0becnevmnBaTh LMPKYNSL U0 BO3QyXa CO BCEX CTOPOH
cocyaa [btoapa. TemnepaTtypa Bo3ayxa B nNevn AoSKHa perynmpoBaTtbes Takum obpasom, 4yTobbl 3agaHHas
TeMneparypa Xuakoro MHepTHoro obpasua B cocyae [btoapa noggepxuBanacb ¢ OTKINOHEHMEM He Donee
+ 1 °C Bnnotb go 10 gHen. TemnepaTypa BO3gyxXa B Nnevn UMsmMepaeTca U peructpupyetca. PekoMmeHayeTcs
obopyaoBaTb ABepLY NeYn MarHUTHbIM (PUKCaTOPOM NN 3aMeHNTb ee CBOBOAHO 3aKpbIBaOLLENCA repMeT Y-
HOW KpbILWKOW. eyb MOXKeT ObIThb 3alulieHa NoaAxXoasawnm cTanbHbIM NOKPLITUEM, a cocya [broapa MOXET
ObITb MOMELLEH B ceT4yaTbIN KapKac.

[na ncnelTaHKMKA, NPOBOAUMBIX NMPU TeMnepaTypax HUXKe TeMnepaTyp OKpyXarlwero Bo3gyxa, MoXeT
ObITb UCNOMb30BaHa KaMepa ¢ ABOUMHbIMUA CTEeHKaMun (Hanpumep, MOPO3UNbHUK) NoaxoasiLero pasmepa ¢
OTKMOAHOW ABepLen UNK KpbIKoW (HanpuMep, ¢ MarHUTHBIM 3aTBOPOM). TeMmnepaTtypa Bo3gyxa B kamepe A0/-
XHa noaaepXmBaTtbca Ha YpOBHE YCTaHOBMEHHOW TeMnepaTypbl C 0TKNoHeHMeM ao + 1 °C.

XapakTepuCcTUKK TennooTaaun cocyaoB [broapa M nX CUCTEMBI 3aKPbITUSA AOMMKHBI ObITb TUNWYHBI AN
Tapbl MakcumarnbHoro pasamepa. Kpblilika cocyaa [lbtoapa gomkHa bbiTb M3roTOBNEHAa U3 UHEPTHOIO MaTepua-
na. MoryT ObiTb UCMOMNb30BaHLI, 0OCODEHHO ANS TBEPAOU XMMUYECKOW NpoayKunn, NpobKoBbIe NN pe3UHOBLIE
3aTblvkK. CUCTEeMa 3aKkpbITUA, UCNoNb3yeMas Angd XXUakon XMMNMYeCcKou NnpoayKkumm HU3KOW Unu cpegHen neTy-
yecTun, n3obpaxkeHa Ha pucyHke 20. Obpasubl, ABAALWMECH OUYEHb NMETYUYMMU NPU TEMMNEpaType UCMbITaHUS,
cneayeT UCMbITbIBATb B MeTan/IMyeckoM cocyde BbICOKOro AaBneHud, OoCHalleHHOM npegoxpaHUTenbHbIM
knanaHom. Cocya BbICOKOro gaBneHua nomMewlaroT B cocyg Lbroapa v pacyeTHbIM MeToAO0M YUYUThIBAKOT
o eKkT TENNOEMKOCTU MeTaNNMUYECKOro cocyaa.

[lpumMepbl pe3ynbTaToB

[Tpumepbl pe3ynbTaToB UCMBITAHUA TUMA B) cepui 8 ANA HEKOTOPbIX BUOAOB XUMNYECKOU NPoaYKL WK NPK-
BeaeHbl B Tabnuue 18.
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A — kanunnapHaa Tpyoka s NTe3; B — cneunaneHble 3aBuHYMBatoLLmMecs 3arnywku (u3 N1 nnu antoMmuHmnaA) ¢ ynnoTHUTENbHBLIMNK
kKonbuamu; C — meTtannuyveckas nnaHka; D — CcTeknAaHHAaA KPbILWKAa;, E — OCHOBaHUE CTEKNIAHHOIo pesepeyapa; F — NpyXuHa;
(G — cTeknsAHHaA 3awuTHAaa Tpybka; H — cocya [eloapa; J — ctanbHOe nogaepXXuBatoLlee yecTpoucTeo

PucyHok 20 — Cocya btoapa ans npoBegeHns NcnblTaHUsA Ha XpaHeHne B YCIOBUAX aKKYMYTNMPOBaHUA TEMNa XXNAKON w
CMOYEHHON TBEPAON XMMUYECKON NMPOAYKLUNN
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Tabnwuua 18 — lNpumepbl pe3ynbTaToB UCMbITAHUS TUNA B) cepun 8

[OCT P 54509—2011

Tennoeble notTepu

XUMUYeckasa nNnpoaykLus 06;/';0;; o CO:;@Zﬂ:fuaypa TCYP, °C
Maccebl, MBT/Kr - K
A3oaukapboHamu, 0,28 74 > 75
Aszogukapbonamua, 90 % ¢ 10 % aktuBaTtopa 0,21 70 55
2,2 ' -A30an(M300yTUPOHNTPWUI) 0,18 62 50
bens3on-1,3-ancynecorngpasung, 50 % 0,52 81 70
TpeT-bytnna maponepokeng, 80 % ¢ 12 % an-tpet-dytnnnepokecnga 0,30 {2 100"
TpeT-bytunnepokcnHeogekanoart, 40 % 0,42 65 25
TpeT-bytunnepokcun-3,5,5-tpumeTmnrekcaHoar 0,38 79 60
Nnbensonnnepokeng, 50 % 0,25 01 60
Ou-(4-TpeT-OyTnnumnknorekenn) nepokcnamnkapbonHar 0,19 79 45
2,2-[On-(TpeT-6yTnnnepokcn oyrtaH, 50 % 0,31 38 80
Ou-(2-atnnrekcunn) nepokcnankapboHar 0,39 64 0
2,5-[Inatoken-4-mopdonnHobeH30n1anasoHnn-umHkXnopug (66 %) 0,25 58 45
NunaotpuaeumnnnepokcngnkapoboHar 0,38 30 10
[TepykcycHas kncnota, 15 %, ¢ 14 % nepokecnga sogopoga (tvn F) 1,00 33 > 507

B cocyae BbICOKOro gaBneHus, cogepawemcs B 2-nMTpoBoM cocyae btoapa.

‘B cpepudeckom 1-nntpoBom cocyae Hbroapa.
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[MpunoxeHune A
(obsizaTenbHOE)

Cneuudmnkaumm ctaHgapTHbIX 4eTOHAaTOpPOB

XapakTepucTuka CTaHgapTHOrO 3NEKTPUYECKOro Kancons-getoHatopa, cogepxawero 0,6 r TeTpaHnTpPoOneHTaspuT-
puta (TOH), npeactasneHa B Tabnuue A.1.

Tabnmnuyga A.1

KOMMNOHEHT
Homep Ha
o, A1 OnucaHue [lpumevaHune
OBosHaveHune HassaHue
A Kancronb- BocnnameHutens He O0r5- [Tpumep: anekTpoBoOCNamMme-
neToHaTop XeH nogeeprartbcs cxkatunto. Pe- | Hutenb Fa. DNAG, [epmaHus,
| KOMeHayemoe konnyecteo | 110-U, c antoMmHUEBbLIM NOKPbI-
NMMPOTEXHUYECKOIO BELWLECTBA B | TUEM
B BocnnamexuTens BOCMNMNaMeHUTENbHOM COCTaBe
oT 20 oo 50 mr
[Tonass Mnb3a M3 4YUNCTOWU
Meam (5 % UMHKa) UM n3 gpyrux
CMNNaBOB, COCTAB KOTOPbIX KO-
nebnercsa OT BbllWEHA3BAHHOIO
cnnasa oo dYucton mean. Paa-
A [ unb3a MePbl MIb3bl NMOKaA3aHbl HA PU- —
CyHke. Ecnnm  Heobxognmo,
MNb3bl AN CTaHOAPTHLIX OEeTO-
HATOPOB OTOMPAaT NyTEM MNpPO-
BEPKU TOYHbIX Pa3MepPOB
KQXXOO0W MIb3bil
JIOHHBbIN 3apsaa: TOH moxeT cogepxatb A0
(0,40 £ 0,01) r TOH; cxat noa | 0,5 % caxucToro BewecTsa ans
BTOpUHHbI nasnennem 440 bap NpeaoTBpPaLLEHNA 3NEKTPOCTa-
B saps TUYECKUX 3apsa0B BO BPEMS pa-
boTbl € AeToHaTopoM W ANS
yIyYLlWWEHUNA XapakKTepPUCTUK Te-
Ky4eCTu
' - MPOMEXYTOUHbI HDOME}I{yTO‘-IHbII;I- 3apsaa: O6L|_.|,as:| BblCOTA BTOPUYHOIO
35 (0,20 £ 0,01) r TOH; cxaTt noa | 3apsaa: (12,3 + 0,6) mm
nasredHnem 20 6ap
CB0oboaHbIN BbIOOP BeELLEC- [pumep: (0,30 + 0,01) r ae-
TBA U €ro konundvecrtea. OgHako | KCTPUHUPOBAHHOIO a3naa CBUH-
cnegyer wmcnonb3oBatb KoOnu- | ua ¢ ducrtoton 88 %, cxartoro
YeCTBO, MNpeBbiwawwee no | nog aasneHnem 440 6ap
. | MeHbLleN Mepe B ABa pasa M-
BocnnameHUTenbHbIN
3 (MHULMMDYIOLLMA) HUMAarnbHOE KONMMYECTBO, TPeby-
sapsi eM0€ ANA UHMLMMPOBAHMUS,
Obwmun kncnopoadHbin bDa-
NaHC WHULUMUNPYIOLLEro N BTO-
PUYHOro 3apsiaoB AOMKeH ObiTh
He bonee oTpuuaTenbHbIM, YEM
9,5 % Oy
BHyTpeHHUN UmnmnHap ¢ OT-
BEPCTUEM He TpebyeTcs.
= BHyTpeHHUN ynnnHap o VckntovaeTcs NnpeccoBaHnEe
(C OTBEPCTUEM) NMHULUMMPYIOLLEro 3apsiga Ha
CUNbHO CXAaTbl BTOPUYHBLIN 3a-
pPAA
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OkonyaHue mabnuubsi A. 1

KOMMOHEHT

Homep Ha
puc. A.1

OnuncaHune [TpumedaHune
Obo3Ha4veHue HassaHue

[Tpumep: anekTpoBoOCnnameHuUTeNb
A BocnnameHuTenb — Fa. DNAG, 'epmannsa, T10-U, ¢ anio-
MUHUEBBLIM MOKPbITUEM

Ocobbix TpeboBaHMN HE NpeabsiB-
nsietcs. OgHako oHa gormkHa obecne-
ynBaTb abCOMNIOTHYID FEPMETUYHOCTb
o 3akpbiBaoLLAas (BO un3bexaHne obpasoBaHusa a3mnga
npobka Mean n ansg obecnevyeHusi He0HBxoau-
MOW WHULMUPYIOWEN CMOCOBHOCTK).
BhnonHe AocTaTouvHO OOBIMHOW KOM-
MEepYEeCKON KOHCTPYKLUUN

[1To cBOBOAHOMY BbIGOPY NPU yCIo-
BUN y4veTa OnacHOCTEW, CBA3AHHbLIX C
3NEKTPUYECTBOM (KOHTAKTHasA 3Nek-
C [TpoBoOA — Tpu3auus, napasmTHole Tokn). OgHako
HEe pas3peluaeTcs NCNoNb30BaTb BHYT-
Py geToHaTopa U30NUPYIOLLEE MOKPbI-
TMe N3 NnacTtmaccshl

D TpybKa kopoTKoro [TonumepHasn Tpybka —
3aMblKaHUS
E MapkupoBka — —
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| — BneKTpUYEeCcKUn Kancronb-AeToHATOP: A — KanckNb-AeToHaTop; B — BOcnnamMmeHuTenb
Il — kancione-geToHatTop (CTaHOapTHLIM ASTOHATOP). A — runb3a; B — BTOPUYHBLIV 3apsaa; C — NPOMeXyTOYHbIX 3apAaa;
D — BocnnameHuTeNbHbIU (MHULUUPYIOLLWUW) 3apaa; £ — BHYTPEHHUW UMnuHAap (C oTBepCTUEM)
Il — BOCnnameHutenb: A — BocnnameHuTenb; B — 3akpbeiBatowan npobka; C — nposoa; D — Tpybka KOPpOTKOro 3amMbIKaHUA,
E — mapkupoBka
IV — runb3a
V' — BHYTPEHHUU LMNuHAP

PucyHoK A.1 — CTtaHgapTHbIM geToHaTop (EBPONENCKUIN)
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KntoueBble cnoBa: npoueaypa Knaccudpukaunmn, BelecTBo (MaTepuan), XuMmmuyeckas npoaykumnsl, MetToq Uc-
MbITAHUSA, CepUa UCTbITAaHNSA, NPNOOPLI, YCTAHOBKA, KPUTEPUU UCTIbITAHUSA, OLEeHKa pe3ynbTaToB, Klacc onac-
HOCTW, OpPraHUYeCcCKNn NepoKcUa, TemnepaTypa CaMoyCKOPSAOLWEroCs pas3foXeHUs
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