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Mpepgucnosune

Lienn v npuHumnel cTaHgapTr3auum B Poccuiickoin @egepauym yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. N» 184-d3 «O TeXHUYECKOM perynvpoBaHuu», a npasuia NPpUMEHEHNS HauWOHabHbIX
cTaHgapToB Poccuiickoii ®egepauun — FOCT P 1.0—2004 «CTtaHgapTusauma B Poccuiickoli depepauun.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 PABPABOTAH ®epepanbHbiM roCyAapCTBEHHbIM YHUTApPHbIM nNpeanpusatuem «Bcepoccuiickuii
Hay4yHo-1ccnenoBaTenbCkuii LeHTp cTaHgapTusaumm, uHdopmaummn n ceptudmkaymmn cbipbs, Matepuanos u
BewecTB» (Pryn «BHALICMB»)

2 BHECEH TexHunyeckum KomuTeTOM no ctaHgaptusaunn TK 339 «be3onacHocTb Cbipbs, MaTepuasios
1 BewecTB»

3 YTBEPXJEH W BBEJEH B LI,EMCTBVIE Mprka3om PefepasbHOro areHTcTBa rno TeXHMYeCcKomy
perynnpoBaHuto n Metposoruy ot 23 Hosi6ps 2011 r. No576-cT

4 HacTosiwmii ctaHgapT cooTBeTcTBYEeT PekomeHgaunsam OOH ST/SG/AC.10/30/Rev.3 «CornacoBaH-
Has Ha rno6asbHOM YpPOBHE CUCTEMA Kiaccudukalmum onacHOCTM W MapKMPOBKM XMMUYECKOW NpoayKuun
(CIrC)» («Globally Harmonized System of Classification and Labelling of Chemicals (GHS)»), TpeTbe nepe-
CMOTPEHHOEe 13aaHune, B YacTyh KnaccmgmkaLm Xummnyeckon npoaykunm (pasgen 4) (rnassl 1.3.2.1. npunoxe-
HWe 2), a Takke PyKOBOACTBY MO WCNbITAHWUAM W KpuTepusim PekoMmeHgaumii OOH no nepeBo3ke onacHbIX
rpy3oB ST/SG/AC.10/11/Rev.5, naToe nepecmoTpeHHoe n3gaHune (pasgen 4) (rnasbl 20—28, npunoxexuve 6)

5 BBEJEH BIEPBbIE

MHopmauua 06 M3MEHEHUSIX K HACTOsILeMy cTaHAapTy Ny6/uKyeTcs B eXerofHo u3gaBaemom
MH(DOpPMaLMOHHOMYKa3aTe e «HaunoHasbHble cTaHAapThli», aTe KC T U3MEeHEHUIT NMonpaBokK — B eXeMe-
CSYHO U34aBaeMbIX UH(POPMALMOHHBIX YKa3aTeNnsax «HaymoHabHble CTaH4apThl». B cnyyas nepecMmoTpa
(3aMeHbI) MM OTMEHbI HACTOSILLET0 CTaHapTa COOTBETCTBYO L e€e yBeOM/eHNe 6yaeT ony6IMKOBaHO
B ©XXeMeCsiYHO N34aBaeMoM MHGIOpPMaLMOHHOM yka3aTene «HaunoHasbHble cTaHgapTol». COOTBETCTBY-
loLLan MHopmaums, yBejoMIeHne UTEKC Thl pa3MeLLanTcs Takxe B MH(OPMaLMOHHOW cucTeMe o6LLero
noJsib30BaHUsi — Ha ohmumasnbHOM caliTe defepasibHOro areHTCTBa MO TEXHUYECKOMY PEryivMpoBaHuio u
mMeTponorunBceTu MHTepHeT

© CraHpapTuHdpopm. 2012

HacTosuii cTaHAapT He MOXEeT 6bITb NO/IHOCTLIO UM YAaCTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKauecTBe ohuLManbHOro nsganus 6e3 paspelleHns ®efepasbHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHmio 1 MeTPOo/Iorm
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

KNACCUONKALNA XUMWUYECKOW MPOAYKLIAW,
OMACHOCTb KOTOPOW OBYC/OBJ/IEHA ®U3NKO-XUMUYECKUMI CBOMNCTBAMMU

MeToab! UcNbITAHUA XUMUYECKONA npoaykuyunu, B coctas KOTOpOVI BXO4AT OpraHn4yeckmne seuiecrtea
(caMOpasnararou.laﬂc;l XuMmnyeckasa npoaykumna n opraHnyeckume HepOKCM,qu)

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

fNaTtaBBegeHna — 2012—01—01

1 O6nacTtb NpUMeEHeHUS

HacToawuii ctaHaapT onpeaensieT npoueaypbl U MeToAbl UCMbITaHMIA XMMUYECKO NpoayKLum, onac-
HOCTb KOTOPOI 06YC/I0BNEHA HA/TMYMEM OPraHUyYecKuX BELEeCTB (Camopas naratolweincs XuM1M4eckoii npoayk-
LM M OpraHnNYecKnX NepoKcuaos).

2 HopmaTtunBHble CCbINKK

B HacTosWwem cTaHgapTe MCNO/Ib30BaHbl HOPMATUBHbIE CChIIKU Ha CeaytoLine cTaHfapThl:

FTOCT P 53854—2010 KnaccudukaLms onacHOCTM CMECEBOV XMMUYECKOW NPOAYKLUM NO BO3AEWCTBUIO
Ha opraHnsm

FOCT P53856—2010 Knaccudmkaums onacHOCTM XMMuyeckoi npoaykumm. Obwme TpeboBaHuns

FOCT 12.1.004—91 Cuctema ctaHgaptos 6e3onacHocTn Tpyaa. MNoxapHas 6e3onacHocTb. Obuiune
TpeboBaHus

FOCT 12.1.044—89 (NCO 4589—84) Cuctema cTaHgapToB 6e3onacHocTu TpyZa. MoxapoB3pbiBo-
0nacHOCTb BeLLLEeCTB U MaTepuanoB. HomeHknaTypa nokasaTesnein n MeTofbl X onpegeneHuns

FOCT 9980.4—2002 Martepuasibl NakokpacoyHble. MapKnposka

FOCT 17527—2003 YnakoBka. TepMuHbI 1 OnpeaenieHns

FOCT 19433—88 [py3bl onacHble. Knaccudukaums n mapkmposka

FOCT 20231—83 KoHTeliHepbl rpy30Bble. TEPMUHBI M ONpeaeneHns

FOCT 21391—84 CpepacTtsBa nakeTMpoBaHus. TeEpMUHBI M onpeaeneHus

FOCT 31340—2007 MpepynpeavTenbHas MapknpoBka XMMU4eckoin npogykuun. O6me TpeboBaHus

MpumeyaHune — MNpyNONb30BaHUN HACTOSALWMM CTaHAapTOM Lenecoo6pasHo NpoBepUTh JelicTBUE CCbINOY-
HbIX CTAHAApPTOB B WH(POPMALUOHHON cucTeme o6LLEr0 NOMb30BaHUSA — Ha oduumanbHOM caiiTe ®epepanbHOro
areHTCTBa N0 TEXHUYECKOMY PEryIMpoBaHunio N MeTPOIOTNN B CETU MHTEPHET UK NO eXEerojHo n3jaBaeMomMy nHgopma-
LUMOHHOMY yKa3aTento «HaumnoHanbHble CTaHAapThi», KOTOPbI/ 0NY6ANKOBAH MO COCTOSAHUIO HA 1sHBApA TeKyLlero roaa, u
No COOTBETCTBYIOLUM €XEeMeCAYHO MU3[aBaeMblM UH(MDOPMALMOHHBIM ykasaTenam, ony6/MKOBaHHbIM B TeKylleM rogy.
Ecnn ccbiNOYHbI cTaHfapT 3aMeHeH (M3MeHeH), TO Npu NoJIb30BAHWU HACTOSALWMM CTaHAapTOM creAyeT PyKOBOACTBO-
BaTbCA 3aMEHALWNM (M3MEHEHHbIM) CTaHAAaPTOM. ECnM CCbINOYHBI cTaHfapT oTMeHeH 6e3 3amMeHbl, TO NOJIOXEeHNe, B
KOTOPOM flaHa CChl/IKa Ha Hero, NpUMeHAEeTCst B YacTU, He 3aTparusBatwoLleil 3Ty CCbi/ky.

3 TepMuHbl 1 onpepeneHus
B HacToslweM cTtaHgapTe npuMmeHeHbl TepMuHbl no TOCT 12.1.004, TOCT 12.1.044. TOCT 9980.4,

FOCT 17527. TOCT 19433. FOCT 20231. FOCT 21391. FOCT 31340. FOCT P 53854. TOCT P 53856. a Takxe
cnepyouine TepMUHbI C COOTBETCTBYIOLLMMU OnNpeae/ieHnamu:

N3paHne ohuymnanbHoe
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3.1 opraHuyeckue nepokcuAabl: Xummyeckas NpoAykuusi, B COCTaB KOTOPOW BXOASAT opraHuyeckune
BEeLLEeCTBa, cofepxallve ByXBaNeHTHY0 CTPYKTypy -O -0 - n cuutaroLmecs npousBo4HbIMU NPOAYKTa NepokK-
cufa Bogopoaa, B KOTOPOM OAMH U 06a aToma BOA0POAa 3aMelleHbl OpraHMyeckuMmn pagukanamu.

3.2 camopasnarawuiancs xuMuyeckas npoaykuus: TepMuyeckn HeycToiumBas Xuakas uam Teep-
[as XxuMuyeckas npoaykuus, cnocobHas noAsepraTbcsi 6YPHOMY 3K30TEPMUUECKOMY Pa3/IOXeHWo Aaxe 6e3
ydacTtus kucnopoga (Bo3ayxa).

K camopasnaratoLeiics XMMnu4eckoin NpoayKLMM He OTHOCSTCS B3pblBYATAS Y OKUCSAOLLLAA XMMUYeckas
NPOAYKLYMSA, & TakkKe opraHnyeckne nepoKcusbl.

3.3 TemnepaTypa camoyckopstouerocs pasnoxeHus (TCYP): Camasa Hu3kas TemnepaTypa, npu
KOTOPOI XMMuyeckas NPoAYKUWSA, HAXOAsALWasncs B YNakoBKe, MOXET NOABEPrHYTLCSH CaMOyCXOpsIoLLeMyCs
pasnoXeHWH0.

4 MeToabl UCNbITAHWUNA

4.1 Mpouepypa knaccudukauum onacHoCcTM W MeToAbl WCNbITaHW camopasnaratwouelics
XUMUYECKOW NPOAYKLUN N OpraHNyYecKnx NnepokcnaoB

O6ume nonoxeHus

Camopasnaratiouiascsa XuMmmuyeckas npogykuus n opraHuyeckue nepokcuabl noApas’fensor Ha CeMb
K/1acCoB B 3aBMCMMOCTM OT TUNa ONacHOCTU, KOTOPYHO OHW NPefCTaBAAT.

Mpwu knaccudhmkalymm camopasnararmLlencs XMMmyeckon NpoayKuMM N OpraHnyeckux NepokcUaoB cne-
[JyeT pyKoBOACTBOBaTLCA CMEAYIOWUMN NMPUHLMNAMU:

1) nbas xummnyeckas nNpoaykumsa, KoTopas npu nadbopaTopHbIX UCTbITAHUAX HE eTOHNPYET B KaBuTa-
LIMOHHOM COCTOSIHUU, He fiedhnarpupyeT, He NPOABNSAET HUKAKOW peakumn Npu HarpeBaHWn B OrpaHUYeHHOM
06beMe 1 He XxapaKTepu3yeTcs B3pbIBHbIM 3(hDEKTOM, He JO/MKHA KnaccuuupoBaTbCs Kak camopasnarar-
Lascs xummuyeckas NnpoAyKLUus Npu yCI0BUN, YTO AaHHbIA COCTaB TEPMUYECKM YCTOWUUB (TEMMepaTypa caMo-
ycKopsitoLerocsi pasnoxeHusa coctaenset 60 °C—75 *C gnsa ynakoBku mMaccoli 50 kr) n no6oii pazbaButenb
onpefensaeTcs kak camopasnaratoLascsa xummyeckas npoaykumns knacca 7 (tun G). Ecnu coctas He siBnsieTca
TePMUYECKN CTabWNbHbIM NN ANS AeCEHCMOUN3ALLMN NCNO/b3YeTCA COBMECTVMbIV pasbaButenb, MUMeLLnii
Temnepartypy knneHnsa meHee 150 °C. To cocTaB J0/DKEH ONpeAenaTbCA Kak camopasnararLasca Xxummyeckas
npoaykuns knacca 6 (tun F);

2) nwo6oi cocTaB OpraHNYyeckx NePOKCUAOB, KOTOPbIV NPy NabopaTopHbIX UCNbITAHUSAX HE AeTOHNpYeT
B KaBWTALMOHHOM COCTOSHWM, He AedinarpupyeT BoobLe, He pearvpyeTt unm cnabo pearvpyeT npu Harpesa-
HVM B OTPaHMYEHHOM 06bEeME, a TakKe He XapakTepn3yeTcs CU/IbHbIM B3PbIBHbIM 3heKTOM, He Knaccuuum-
pyeTcs Kak opraHu4eckvii nepokcug Npu ycrioBMmn, YTO 3TOT COCTaB TepMUYecKku ycToluuB (Temnepartypa
camoycKopsitolerocs pasnoxeHus 60 °C unu Bbllle ANS yNnakoBkU Maccoii 50 Kr) u Ans geceHcmbunusauum
XWAKNX COCTaBOB NCMOMb3yeTca pasbaBuTenb, ABAAIOWMNIACA opraHMyeckum nepokcmaom knacca 7 (tun G).
Ecnu cocTtaB He siBNSeTCA TepMUYECKUN CTabuibHbIM WK 48 AeceHcubunmnsaymm ncnonb3lyetcs pasbasu-
TeNb. He ABNSALWMIACA OpraHMyeckM NepokcMaom knacca 7 (Tun G). faHHbIV cocTaB AO/KEH onpeAenaTbes
Kak opraHuyecknii nepokcug knacca 6 (tun F).

Cdpepa oxBaTa

Ha npefmMeT OoTHeceHus K camopasfnararLleics XMMmyeckoin NpoAyKuuy B NepBylo oyepenb cnegyet
paccmaTpuBaTb HOBYIO XMMUYECKY0 NPOAYKLUNIO, CNOCOBHYI0 K 3K30TEPMUYECKOMY Pa3/IOXeHUI0, 3a UCK/oYe-
HVewm cryvaes, Korga:

a) OHa ABNseTcs B3pbIBYATON B COOTBETCTBMU C KPUTEPUSMU, NPUBEAEHHBIMU AN B3PbIBYATOW XUMU-
4YeCcKoi NpoAyKLun:

6) OHa ABNsEeTCA OKMCNAOLLEV B COOTBETCTBUN C KPUTEPUAMU, NPVUBELEHHBIMU A1 OKUCNSIOLWER XUMn-
4yeckon npoayKkuuu;

B) TensioTa pas/ioXeHns 4aHHO XMMUYecKoii Npoaykunm coctaBnset meHee 300 [x/r;

r) TemnepaTypa caMOYyCKOPSIOLLErocs pa3foxXeHns 4aHHON XMMNYeCKon NpoayKuun coctasnseTt 6onee
75 °C Anst ynakoBKu maccoii 50 kr.

Mpoueaypa OTHECEHUSA XUMMNYECKON NPOAYKLUN K caMmopasnaralLieliicd XuMn4eckoin npoayKumm
N opraHnyeckum nepokcugam

MeToabl ncnbiTaHUiA, cnonb3yemble ANS OTHECEHUS caMopasnararnLeinca XMMUYeckoli Npoaykuum un
opraHnyecknx NepoKcnoB K OAHOMY 13 CEMU KNacCoB ONacHOCTH, 06beANHEHBI B BOCEMb CEPUiA (Cepum ncnbl-
TaHuii 1—8).

2
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McnbiTaHue cepun 1

Ha Bonpoc «[poucxoAnT nn pacnpocTtpaHeHve getoHauun?» (CM. puUcyHoK 1, kneTka 1) oTBevaroT
nocpefcTBOM NpoBefeHnsa ucnoltalna cepun 1(cm. 4.1.1).

McnbiTaHne cepun 2

WcenbiTaHne cepun 2 (cm. 4.1.2) ncnonb3yloT A48 0TBETa Ha BONPOC «MOXeT N1 fleTOHNpoBaTh B ynako-
BaHHOM Bufe?» (CM. pucyHok 1. knetka 2). PesynbTartbl JAHHOTO UCTbITAHWA UCMO/b3YIOT /11 OTHECEHUSA CaMo-
pasnaraoLenca XMMmMyecKkoin NpoayKLMn 1 opraHnyecknx nepokcnaos K knacey 1 (tuny A).

IO 1IACCU*W*T A CMIOTMTMIMMOWACA XUHWNYKKM MPOAYKLMA
NINOPNWN««C 1L NMEPOKCUL

A* 1 MpoMOBANT NN PXKLIOCTPY —«—[arOHNYN? Het

X MCWrram AcrToHvpoaeTs  Het \ YUscnrio'
B YTXXOBaXOM M ” ?

aa, 6eictpo 9 MponcxaaTTl

pacnpocTpaHeHue
padnarpwam?
4 MpomMwBAunr iv
poorpacTpauBTe ABhIMpaLLn?
[a, magnarto
B MpcHexoprT bl Her.
paanpocTpeHBHue
* MpPMKWAKIAN Het padyvarpwan?
Ja 6bicTpast
,u,acbnapu.lpgT aa, meg/ieHHa
Bynaccexo: " KakoBa paaaifui
BypHasn HHHaMmkuHne
aotpaieawmai o6bema? « Kaaoaa
peenae
BypHas  ya narpesarme
Coena K OrpaHnyeHHo*!
»
A e CBLBbIE? . Kawaa
MuHckoi pBesam
Ha HaTpall bl e
CpeaTH MOPaHNYBH*M  Crubas
CTOan obbeme? HuHKol
10 MameT/in BacpBBTLI»  HeT Hukakoe
ayTa p— toH Buge? Cpw I
Ne
H««knii 11 Kakosa wibieHass ~ CuibHas
I MOLLHOCTL?
Cnabas
12 Kakum peakuus Cnabas
He HarpesaHve
B OrpaHn4yeHHOM o6beme?
H I @1
WCC1 KNACC 2 KACC» KNACCA KNACC? KNACC 9 K/ACC*
tn-A) (nT B) (tun C) (nwO) (tvn F) (n-E)

PucyHok 1 — TMpoueaypa knaccumkaLum onacHoCcT camopasfaratoweincs XumMmnyeckoi NpoAyKLmum
1 OpraHnyYeckMx NepoKCUAoB
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McnbiTaHns cepun 3

Ha Bonpoc «lMpoucxoguT nn pacnpoctpaHeHne gednarpaunn?» (CM. pucyHok 1, kneTtkm 3,4 n5) otseva-
0T Ha OCHOBE pe3y/1bTaToB UcnbiTaHuii cepun 3 (cM. 4.1.3).

McnbiTaHne cepun 4

McnbiTaHue cepun 4 (cM. 4.1.4) npegHa3HavyeHo AN oTBeTa Ha Bonpoc «lponcxoanT nn 6eicTpas ged-
narpauus B ynakoBke?» (CM. pUCyHoK 1. kneTka 6). PesynbTaTbl 4aHHOI0 UCMbITaHWUA UCMONb3YIOT A8 OTHece-
HUSA camopasnaraloLeincs XMMmyeckol NPOAYKLMN N OpraHn4ecknx NepokcuaoB k knaccy 1 (tuny A).

McnbliTaHna cepun S5

Ha Bonpoc «KakoBa peakuus Ha HarpeBaHue B OrpaHMyeHHOM 06beMe?» (CM. PUCYHOK 1, kneTku 7.8.9
1 12) oTBevalT Ha OCHOBe pe3y/bTaTtoB UCMbITaHWil cepun 5 (cm. 4.1.5). Pe3dynbTaTbl NCMbITAHUIA fAHHOM
cepvu UCcnonb3ytoT 4719 OTHECEHNS camopasfaratoLLeliica XMM1MYeckoil NpoayKLUN 1 OpraHnyecknx nepokcu-
nos kknaccam 3.4 n7 (tunam C. D n G COOTBETCTBEHHO).

McnblTaHne cepumn 6

Ha Bonpoc «KakoBa B3pblBHast MOLWHOCTL?» (CM. pUCyHOK 1. KneTka 11) oTBeYaloT Ha OCHOBE pesynbTa-
TOB MCNbITaHUs cepun 6 (cMm. 4.1.6). Pe3ynbTaTbl AHHOIO UCMbITAHWUA UCMOb3YIOT /19 OTHECEHUS camopasna-
raloLieica XMMMYecKon npoAayKUMM W OpraHMyeckux nepokcMaoB K knaccam 5 u 6 (twnam E un F
COOTBETCTBEHHO).

McnbiTaHne cepun 7

McnbiTaHue cepun 7 (cM. 4.1.7) npefHa3HauYeHo ANa oTBeTa Ha BONpoc «MoXeT 11 B30pBaTbCA B ynako-
BaHHOM BuAe?» (CM. pucyHok 1. knetka 10). Pe3ynbTaTbl fAHHOrO UCMbITAHUA UCNOMb3YIOT AN OTHECEHNUS
camopasnaratolLeiics XMM14eckon NpoAyKLUn 1 opraHnyecknx nepokcMaos K knaccy 2 (tuny B).

McnbiTaHua cepun 8

WcnbiTaHus cepum 8 (cm. 4.1.8) cogepxaT MeToAbl UCMbITaHW ANa onpeaeneHns TemnepaTtypbl camoyc-
Kopstowerocs pasnoxeHus (TCYP). Takum o6pasom, pesynbTaTbl UCMbITAHWIA JaHHON cepun UCNONb3YOT AN1A
TOro, YT06bl YCTAHOBUTb, ABNSETCA /1N XMMUYECKast NPOAYKLMA camopasnaratoLleincs.

4.1.1 WcnbiTaHue cepuun 1: NicnbiTaHne OOH Ha geToHauuio

Ha Bonpoc «lpoucxoauT M pacnpocTpaHeHne geToHauuu?» (CM. pucyHoK 1. kneTka 1) oTBevaroT
nocpescTBOM NpoBeAeHUs UcnbiTaHna cepun 1. B HacToswee BpemsA AnsA 3TUX Leneid Ncnonb3yT MeTos
ncnbltaHnsa OOH Ha geToHaumio.

[nsa opraHnyecknx NepokCcUoB MOXET OblTb MCMNONL30BAHO COYETaHUE UCMbITAHWUA Ha onpefeneHune
B3PbIBHOV MOLLHOCTM (UCMbITaHNE cepum 6) C ABYMS UCNbITAHUSAMU Ha onpegeneHne aheKTOB HarpeBaHuns B
orpaHuyeHHOM o6beme (McnbiTaHMs cepun 5) B kayecTBe 0T6OPOYHOI NpoLeaypbl C LeNbio OLEHKM CNoco6-
HOCTW pacnpocTpaHATb AeToHaumnio. Heo6xoa4MmMoCcTb B MPOBEAEHUN UCNbITAHNA cepun 1 BO3HMKAET B criyyae,
ecnu:

- NpU VCMbITAHUN Ha onpejefieHne B3PbIBHOW MOLLHOCTU MOJyyeH (UchbiTaHue cepuun 6) pesynbTart
((HMKaKOM>);

- PV WUCNbITaHMAX Ha onpegenieHne 3P eKkToB HarpeeaHWs B OrpaHWYEeHHOM 06beme (MCMbITaHus
cepun 5) NolyyeH pesynbTaT «HUKaKON» Unmn «cnabas».

Ycnosus ncnbiTaHwui:

- ANSA pe3ynbTaToB UCNbITaHWA cepumn 1 nmeeT 3HaueHne 06 bemMHas NI0THOCTb XMMUYECKOW NPpoayKLnK,
B CBSI31 C YeM ee He06X0ANMO Bcerga pernctpyvposatb. O6beMHYI0 NOTHOCTL TBEPAOW XMMUYECKOI NPoAYK-
Lun onpeaenstoT Ha OCHOBE n3MepeHuii o6bema Tpybkm n maccel o6pasua;

- ecnu B xofe obpatleHns cmecesas XMMmyeckas NpoAyKLMa MOXeT pa3fensaTbCs, UCMblTaHne nposoasaT
C HALMATOPOM, comnpurKacalLwmnmcs ¢ NoTeHLNanbHO Hanbosiee B3PbIBOONACHbIM KOMMOHEHTOM:

- UCNbITaHMA NPOBOAAT NPW TeMNepaType OKpyxXaloLei cpeabl, 3a UCKNI0YEHNEM ClyYaeB, Korga XnuMu-
yeckas NpoAyKums AO/HKHA HaXoAWUTbCA B 06paLleHn B yCI0BUAX, KOTOPblE MOTYT U3MEHUTL ee husnyeckoe
COCTOSAIHNE NN NNOTHOCTL. OpraHnyeckmne nepokcuabl 1 camopasnararoLlasca XxuMmmyeckas npoayKuuns, Tpe-
6yroLme peryimpoBaHusi TemnepaTypbl, UCMbITbIBAIOT NPY KOHTPO/IbHON TeMnepaTtype, eC/im OHa HUXe Temne-
paTypbl OKpyXatoLLei cpeapl;

- B C/lyyae 1Cnosb3oBaHnsA HOBOW NapTum CTabHbIX TPYO NPOBOAAT NPOBEPOYHOE MCMbITAHUE C NUCNOSb-
30BaHMeM BOfbl (B C/lyvae NCNbITAHUIA XUAKOCTEN) N MHEPTHOIN OpraHnyeckoli TBEPLO XMMMUYEeCKol NpoaykK-
uMm (B cnyyvae WCNbITaHWA TBEPAOW XMMUYECKOW NPOAYKUMKM) B Lenax onpefeneHus cpefHein OnuHbl
abCconoTHOro paspyLleHus. Kputepum, COOTBETCTBYOLLME OTBETY «HET»/«4acTUUYHO». fO0/MKHbI B 1.5 pasa npe-
BbILLATb 3HaYeHne cpeHei ANnHbI abCOMOTHOTO paspyLUeHns.

McnbiTaHne OOH Ha geToHauuo

BBepgeHue

[aHHoe ncnbiTaHne NPOBOAAT B LLeNsAX OnpeesieHnst CNoCO6HOCTM XMMUYECKOW NPOAYKLUMMK, NOMELLEH-
HOI B CTa/bHYI0 TPYOKY. pacnpocTpaHsaTb AeToHaL M0 nogAeiicTBmemM 6ycTepHOro 3apsja B YC/IOBUSIX OTpaHu-
YeHHoro o6bema.

4



FOCT P 54509—2011

Mpu6opbl 1 MaTepunansl

Mpubop Ana NpoBefeHNs JaHHOTO UCTbITaHWA NokKasaH Ha pucyHke 2. ONbITHbIN 06paseLl, cogepXxunTcs B
XONOAHOTSAHYTOV 6eclOoBHON CTanbHON Tpybke BHEWHUM AgnameTpoM (60 £1) MM, C TO/LWMHON CTEHKM
(5,011) mm n gnuHoin (50015) mm. Ecnm ucnbiTyemas xuMuyeckas NpoayKuus MOXeT pearmposaTb CO
CTasiblo, BHYTPEHHIOK MOBEPXHOCTb TPYOKM HY)XXHO NOKPbITh (DTOPNOANMEPOM. HUXHWI KOHeL, TPy6KM 3aKpbiBa-
10T ABYMS CMOAMU MONU3aTUNEHA TonwmHoin 0.08 MM. Tyro HaTAHYTbIMK (40 naacTuyeckol gedopmaymmn) Ha
HVXHWI KOHeL, TPYOKU 1 yAepXnBaeMbIMy PE3NHOBLIMU 1 N30SILUMOHHBIMU TeHTamu. B cnyyae, ecnv o6pasel,
cnocobeH pasbefartb NONNITUNEH, MOXHO UCNOMb30BaTh nonuTeTpadTopatuneH (MTP3). BycTepHblli 3apas
coctouT u3 200 I UMKNOTpUMETUNEHTpPUHUTPaMuHa/napadumHa (95/5) unn neHTaspuTpuTTeETpPaHUTpPaT
(T3H)/TpuHnTpoTonyona (50/50), umeeT B gnameTpe (60 11) Mm. naoTHOCTb (1600 1 50) kr/mM3, ANUHY OKOMO
45 mM. 3apsig, COCTOAWMIA U3 LUMKNOTPUMETUIEHTPUHMTpamuHa/napadmHa, MOXHO NomellaTb B OAHO UK
HEeCKO/IbKO YCTPOWCTB NpW YCM0BWU, YTO OO 3apsif, COOTBETCTBYET TEXHUYECKMM XapakTepucTukam, HO
3apsa n3 TOH/TpuHUTpOTONYyONa NpeacTaBnseT CoO6ON LesTbHbIA KycoK. Tpy6Ka MOXET UMEeTb U3MEPUTE/IbHbIE
npubopbl, HaNpYMep JaTynK CKOPOCTU ANA U3MEPEHNA CKOPOCTU pacnpocTpaHeHUs AeToHaLU B XUMUYECKO
npoAaykuuu. lonoNHUTENbHY MHOPMAaLMI0 O B3pbIBOONACHbIX CBOWCTBAX OMNbITHOrO o6pasua MOXHO Nosy-
YNTb MYTEM UCMONb30BaHNSA KOHTPObHON NNACTUHBI (CM. PUCYHOK 2). Ha BEPXHEM KOHLIe CTanbHOW TPyoKu
yCTaHaBNBAIOT KOHTPOJIbHYIO NNACTUHY U3 MSATKOI CTanu B BUAE KBajpaTta Co CTOPOHOM 150 MM 1 TO/LLMHOM
3,2 MM: OHa oTAeneHa oT TPy6KM NpoknagkaMm TOMLWUHOW 1.6 MM.

A — npoknagku: B —KoHTponibHas nnactuHa: C — ctanbHasa Tpy6ka: D — ucnbiTyemas xumuyeckas npoaykuus. £ — 6yctep, cocTo-
AWM N3 LMKNOTPUMETUNEHTPUHNUTPaMuma. napaduva nnn T3U/Tputuna; F — aepxatens geToHatopa: G — geToHarop:
H — nnactmaccosas Mem6paHa. J — JaTumk CKopocTu

PucyHok 2 — Mpubop gna nposefeHunsa ncnoitaHna OOH Ha geToHauuio
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Mpoueaypa
O6paseL, 3arpyxatT no BepxHuii kpali ctanbHoi Tpy6kn. O6pasLbl TBEPAOW XMMUYECKOl npodyKuum
3arpyarT [0 Takol N0THOCTH, KOTOPOW MOXHO A06GUTLCA BCTPAXMBaHWEM TPYOKM A0 TeX NOp. Noka cTaHeT
He3aMeTHOI ganbHeilwasn ycagka. YcraHaBAMBarT Maccy obpasua u, ecnv xuMmuyeckas npoayKuns asnsetcs
TBEPAOW, pacCcUnTbIBAIOT €r0 06BEMHY0 NI0THOCTb. 3HaYeHne NAOTHOCTY A0/MKHO BbiTb Kak MOXHO 6amxe
3HaYeHNI0 NIOTHOCTM BO BPeMs 0Tnpasku. TPyobKy ycTaHaB/IMBaOT B BEPTUKA/IbHOM NOSIOXEHUN 1 6YCTEPHbI
3apsag NnpuMBOAST B HENOCpeACTBEHHOE CONPUKOCHOBEHWE C MeMOpPaHOiA, 3akpbiBaloLLel HUXHee oTBepcTHe
Tpy6kn. [eToHaTop ycTaHaBAMBAlOT HanpoTuB OycTepHOro 3apsfa W uHuumupyloT. Ecnu geTtoHauun
XMMUYEeCKol NpoAyKUMM He HabnaaeTcs, NPOBOAAT ABa UCNbITAHUS.
Kputepuun ncnbiTaHnsa n MeTof OLEeHKN pe3ybTaToB
Pe3ynbTaTbl UCNbITAHWSA OLEHNBAIOT HA OCHOBE:!
- TMNa paspyLueHns Tpy6ku;
- €C/IN 3TO NPOMCXOAMT, N3MEPEHHO CKOPOCTN pacnpocTpaHeHNs AeToHaLUN BXUMUYECKOA NpoAYKLMN.
Lna knaccudmkaumm cnegyeT MCnonb3oBaTh UCNbITaHVe, NpyuBefLlee K Hanbonee CTPOrow oLeHKe.
KpuTepuu ncnbitanus cnegytowme:
«[lax: Tpy6Ka NOIHOCTbIO paspyLuniach:
«YacTnyHo»: Tpybka He paspylimnacb No BCei CBOel ANMHE, HO ee CpefHsAa ANMHA paspylle-
Hus (Mo pesynbTatam [BYX WCMbITaHwil) 6onee Yyem B 1,5 pasa npesbilaeT cpej-
HIOI0 A/INHY pa3pyLleHns, yCTaHOB/IEHHYIO NPX UCMbITAHUN WHEPTHOrO Martepuana B
TOM Xe (h13M4EeCKOM COCTOAHNMY;
«HeT»: Tpybka He paspylimnacb No Bceli CBOEl A/IMHe, HO ee CpefHAs AnunHa paspylle-
HUs (Mo pe3ynbTaTam ABYX UCMbITaHWi) He 6onee yem B 1,5 pasa npesblllaeT cpej-
HIOI0 A/INHY pa3pyLleHns, yCTaHOB/IEHHYIO MPW UCMbITAHUN MHEPTHOrO Martepuana B
TOM Xe PU3NYECKOM COCTOSHUN.
Mprvmepbl pe3ynbTaTos
Mpvmepbl pe3ynbTaToB UCTbITAHWUA Cepun 1419 HEKOTOPbIX BUAOB XMMUYECKOV NPOAYKL UK NPUBEAEHbI B
Tabnuue 1.

Tab6bnuua 1— MNpumepbl pe3ynbTaToB UcnbiTaHnsa cepun 1

XuMnueckas npoayKuus Obvemran AnwHa paspyLieHHoii PesynbTat
MMOMOCIb. kr/m3 4acT, cm

2.2'-A3041(M306yTUPOHUTPUN) 346 50 La
TpeT-ByTunnepokcmbeHsoar 28 YactnuHo
TpeT-ByTunnepokcu-2-atunrekcaHoart 23 Het
[n6eHzonnnepokcng. 75 % c Boaoi 697 22 Het
2.5-An-(TpeT-6yTNNNEPOKCU>-2.5-AUMETUNTEKCUH-3 870 30 YacTuyHo
[Avnaypouna nepokcug, 580 32 YacTtuyHo

4.1.2 WcnbiTaHue cepun 2: VicnbiTaHne Ha AeTOHaLW0 B ynakoBke

VcnbiTaHne cepun 2 NpoBOAAT ANA XMMUYECKON NPoAyKLuMKU, pacnpocTpaHsatolwein geToHauno (oTeeT
«/ia» Mo pe3ysibTaTaM UCMblTaHUs cepun 1). € Lefibio 0TBeTa Ha BONPOC «MOXeT 1 IeTOHMPoBaTh B ynakoBaH-
HOM BUAe?» (CM. PUCYHOK 1, kneTka 2). BaTux Lensx ucnonb3yoT MeToA UCTbITaHUSA Ha e TOHALMIO B YNakoBKe.

McnbiTaHne Ha AeToHaLuuo B ynakoBKe

BesepeHue

[laHHoe ncnbiTaHne Ncnonb3yrT AN onpefeneHnsa CnoCo6HOCTU XMMUYECKO NPoAyKLUMM pacnpocTtpa-
HATb AeToHaL Mo B ynakoBaHHOM Ans obpalleHus suae. B xofe ncnbitaHns ynakoBaHHas XuMuyeckas npoayk-
Lusa noasepraeTcs yaapy Co CTOPOHbI AeTOHUPYoLLEero 6ycTtepHoro 3apsaga.

Ycnosusa ncnbITaHWA: UCNblITaHNE Cepun 2 NPUMEHSIIOT KynakoBkam (Maccoii He 6onee 50 Kr) XrMuyeckoii
NPOAYKLUN B TOM COCTOSAHAW U B TOM BUJE, B KAKUX OHA HAX04MTCA B obpaLleHun.

Mpun6opsbl U MaTepuansbl

[na npoeefeHnsa ncnbiTaHna TpebyloTcsa fgeToHaTop, AeTOHMPYOWNIA WHYpP, NaacTuyHas B3pbiByaTas
XMMU4yeckas NpoayKkLumsa 1 COOTBETCTBYIOLMI MaTepman ans repmetmsaumn. MnactnHa 3 MArkoi ctanu Ton-
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LLIMHOM 0KO/I0 1 MM C MUHMMaJIbHBIMU B K&XXA0M HanpasieHny pasmepamu, npesbllLaoLwMm Ha 0,2 M pasMepsl
OCHOBaHUS yNakoBKW, CNYXWUT B KA4ECTBE KOHTPOJIbHOM NNACTUHbI NOJ, YNaKOBKOIA.

Mpoueaypa

McnbiTaHuio nogsepranT XMMUYECKy0 NPOAYKL M0 B TOM COCTOSIHUM 1 BTOM BUAE, B KAKUX OHA HAXOAUTCS
B o6paLleHnn. YNakoBKy yCTaHaBIMBaKOT Ha KOHTPO/IbHYIO MAACTUHY, KOTOpasi CBOUMY KpasMy onvpaeTcs Ha
KMPMUYM UK Apyrovi COOTBETCTBYIOLWMIA MaTepunarn, Tak, 4Tobbl MO KOHTPONLHOWV NAacTUHOW Obln focTaTou-
HbIA NPOCBET, He NPenATCTBYOLW NI NP060t0. CBEPXY HA XMMUYECKY0 NPOAYKLMI0, HAXOAALLYHOCS B yNakoBKe,
nomMeLlalnT ABa 3apsaga nnacTUYHO B3pbiBYATOM XMMUYECKO NPOAYKLUMK (Kaxablid maccoli 100 T, HO B Liesiom
He 6onee 1 % maccbl XMMUYECKOW NPOAYKLMM, coaepXallelica B ynakoBke). Mpu ncnbiTaHnm XUAKON XuMmmnyec-
KO npoAykuun cnegyeT U3rotoBUTb ONOPY M3 METaIMYECKO NMPOBOJIOKM, C TEM YTOGbI ABa 3apsafa MOXHO
6b1/10 NPaBUIbHO Pa3MeCTUTb B LEHTPE KaXAoW U3 ABYX NOSYOKPYXHOCTEN UAW TPeyrosibHUKOB Ha BepXHel
NMOBEPXHOCTW YyNaKoBKM (CM. pUCYHOK3). Kaxkablli 3apas coeAnHAeTCs C 4eTOHATOPOM C NOMOLLbIO AETOHUPYHO-
Lero WwHypa. lnnHa AByX OTPE3KOB AeTOHMPYIOLLEro WHypa Ao/mMkHa bbiTb 0AnHakoBoi. Hanbonee pacnpoc-
TpaHeHHbI cnocob repmeTn3aLmm 3aki4aeTcs B yknagke cbinyyero necka BOKpPYr UCNbITYeMOl YNakoBKK C
MWHUMasbHOW TonLWMHOW cnost 0,5 M no Bcemy nepumeTpy. MOXHO Takke MCNOoNb30BaTh ALWMKW, MELLKU UAn
6UOHbI, HANO/THEHHbIE 3eMJIe UM NECKOM 1 PaCMONOXEHHbIe BOKPYT 1 NOBEPX YNAKOBKW C TaKol Xe MUHW-
MafibHOM TOMLWMHON. VcnblTaHne NpoOBOASAT fBa pasa, ecnu AeToHauMu He MpoucxXoAauT B Xo4e NepBoro
ucnbiTaHusa. Ecnu gea nepBbiX UCNbITAHUSA HE MO3BONAT CAenaTb Kakoro-imbo 3ak4eHns, MOXHO NPOBECTY
TpeTbe UcnblTaHne 6e3 Cnonb3oBaHUst U3MepUTeIbHON annapaTypbl.

A — 3apsfe B3pbIBYATOV XMMUYECKO/ NPOAYKUNN. B — nuHMs cummeTpun: C — LUnnHApUYeckas ynakoska (Buf CBepxy):
D — npamoyronbHas ynakoska (Buf cBepxy)

PucyHok 3 — Mpu6op ans NnpoBeeHNst UCNbiTaHUS Ha AeTOHAL U0 B ynakoBke

KpnuTepumn ncnbiTaHns U METOS OLEHKMN pe3y/bTaToB

Pe3ynbTaTbl UCMbITAHUS OLLEHMBAIOT HA OCHOBE HANIMUMS CEAYIOLIMX NPU3HAKOB AeToHaUMNU UCTbITye-
MO XMMWYecKoii NpoayKLmMK:

- 06pa3oBaHs BOPOHKM B MECTE NPOBEAEHNS UCTILITAHUS;

- NOBpeXAeHNs KOHTPOJIbHOM NNACTUHbBI, HAXoAsLLelcs NoA NPOAYKTOM;

- paspyLUueHus Ha 0CKOJKM 1 pa3bpacbkiBaHus 60Mbluelt yacTu MaTtepuana, 06pasyoLero orpaHMueHHoe
MPOCTPaHCTBO;

- N3MEHEHUs CKOPOCTH PAcnpoCTpaHeHUs AeToHaLUMN B XMMWUUYECKOK NPOAYKLMM, eCIM OHA NPOUCXOAUT.
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KpuTepwuit ncneitanus cnegyoumne:

«[lax: 06pa3oBaHNe OTBEPCTUSA B KOHTPO/ILHOM NiacTvHe, HaxoAslencss nog NpoayKToM, UM BO-
POHKM B MecTe NMPOBeAEHUSs UCMbITAHUS — B KaXA0M C/iyyae npu pa3pyLueHnn Ha OCKOIKU U
pa3bpacbiBaHuN 6onblueit yacTu MmaTepuana, obpasylollero orpaHMYeHHoe NPOCTPaHCTBO:
W/IM CKOPOCTb PACNPOCTPAHEHNS AeTOHAL N B HUXKHEN NOI0BMHE YNAKOBKU NOCTOSAHHA U Mpe-
BbILLAET CKOPOCTb 3BYKa B XMMUYECKOW NPOAYKLMN.

«HeT»:  OTCYTCTBUME OTBEPCTMSA B KOHTPO/IbHON NAACcTUHE, HaxoasaLencs noa NpoAyKTOM, 1 BOPOHKM B
MecTe NPoBeAEeHUs UCMbITAHUSA U U3MEPEHNEe CKOPOCTU (ecn MPOMU3BOAUTCA) NOKAa3bIBALOT,
4TO CKOPOCTb PACNPOCTPaAHEHNSA HUXKE CKOPOCTU 3ByKa B XMMUYECKOI NPoAyKuun, a Ans Teep-
[0l XMMrYeckoii NpoayKLun — pekynepawuus HenpopearnposasLLeli XMMUYecKoi NpoayKLumMm
nocne ucnbiTaHus.

Mpumepbl pe3ynbTaToB

Mpymepbl pe3ynbTaToB UCTbITAHWUA Cepun 2 AN HEKOTOPBIX BUA0B XMMUYECKOl NPOAYKLUN NPUBEeAEHbI B

Tabnuue 2.

Tab6nuua 2 — MNpumepbl pe3ynbTaToB UCNbITAHUA cepun 2

Xumuueckas npogyKums O6bemnas Ynakoska Pesynbtar
POAYKU NNOTHOCTb, Kr/MM3 Y
[in6eH3onnnepokcng 730 1G.25 kr ha "
Avumnknorekcunnepokcmankapb6oHat 600 1G. 5 kr Het*
Avunknorekcunnepokcmankap6orHat ¢ 10 % Bogbl 600 1G. 5 «r Het*

"MpoBoaAT gBaxabl. O6HapyxeHne fgeToHauun B cnyvyae o6pa3oBaHnsA BOPOHKU.
®'/icnbiTaHNA NPOBOAAT ABaX/Abl. BMeCTo UCNONb30BaHUA KOHTPO/LHON NMACTUHbLI W3MEPAT CKOPOCTb pacnpoc-
TpaHeHus.

4.1.3 WNcnbiTaHua cepumn 3

Ha Bonpoc «[Mpoucxogut N pacnpoctpaHeHune gednarpaummn?» (CM. pucyHok 1. knetku 3.4 n5) otseva-
0T Ha OCHOBE pe3y/bTaToB UCMbITaHWi cepun 3.

B HacTosALee BpeMs 415 3TUX Lefieil UCnosb3yloT MeToabl UCNbITaHuii, NpeAcTaBeHHble B Tabnuue 3.

Tab6nuua 3 — Vcnonb3yemble MeTOAbl UCNbITAHUA AN UCNbITaHW cepun 3

Kog vcnbitanus (cepus, Tvn) HasBaHve ucnbitaHus Moapasaen
3a) McnblTaHne «BpemMsa — faBneHne» 4.1.3.1
36) WcnbiTaHne Ha gednarpaunio 4.1.3.2

Ha Bonpocbl cxembl OTBEYAIOT:

«[la. 6bICTPO»: €C/v TaKo Xe pe3ynbTaT NoslyyeH B KaKOM-11Mb0o ApYroM NcnbiTaHnw;

«[la. MeNIeHHO»: eCc/nu pe3y/ibTaToM UCTbITaHWsA Ha fednarpaumio ABASeTcs oTBeT «ja. MeeHHO» 1
pe3ynbTaToM UCMbITAHNA «BpeMsi — AaBJieHne» He ABNSEeTCA O0TBET «[ja, 6bICTPO»;

«HeT»: ecnu pe3ynbTaToM UCNbiTaHUS Ha gednarpaumio ssnseTcs oteeT «HeT» n pesysnb-
TaTOM UCMbITAHUS «BPEMS — AaB/ieHNe» He ABNAeTca oTBeT «/[ja. 6bICTpo».

4.1.3.1 WcnbiTaHue Tuna a) cepuun 3: VicnbiTaHne «Bpemst — AasneHne»

BesepeHue

[aHHoe ucnbiTaHne NPoBOAAT AN ONpeAesieHns CNoCo6HOCTN XMMMYeCKol npoaykuunl pacnpocTtpa-

HATb Aedynarpaymio B yC/10BUAX OrPaHNYEHHOro o6bema.

"MPW UCNbITAHUN XNUAKOCTEN MOTYT 6bITb MONYYEHbI PA3/IMUHbIE Pe3yNbTaThl, TAK KAK XUAKAA XMMUYECKas NPOAYK-
UMSA MOXET UMeTb ABa 3HAUYEHNS MaKCUMasibHOTO AaBEHUSA.
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Mpu6opbl M MaTepuansi

YcTaHOBKa A/151 NPoBeAEHNS UCNbITAHNUA «BPeMs — AaB/fieHne» (CM. PUCYHOK 4) COCTOUT U3 LUANHAPU-
YeCcKOoro CTaslbHOro cocya BbICOKOro AaBNeHUst 4/IMHON 89 MM 1 BHELIHMM AuameTpomM 60 Mmm. Ha npoTuBono-
JIOXHbIX CTOPOHAX COCyAa C NOMOLL b0 MallnHHOV 06paboTku fienatoT cpesbl, 06pasytoLLyve ABe NI0CKME rpaHn
(yMeHblUaouUne nonepeyHoe cevyeHue cocyga Ao 50 MM), 4TO o6/eryaeT ero 3akpenneHve npu yctaHoBke
3anasibHO 1 BbIXO4HOW Npo6oK. Cocya, MMerLWmii BHYyTPEeHHWI kKaHan AnameTpoM 20 MM. 06TaunMBatoT C BHYT-
PEHHE CTOPOHbI U C KaXAO0ro KoHua Ha rny6uHy 19 mm, rae HapesalT pe3b0Oy AN BBMHUMBAHUS naTpyoka ¢
pes3b6oii 1 gtoiim (6puTtaHckuii ctaHgapT). K 3aKpyreHHoW CTOpOHEe cocya BbICOKOro AaBneHus B 35 MM OT
OHOTO U3 KOHLOB M nof yrnom 90° K NIOCKAM FpaHsiM NPUBMHYMBAIOT YCTPOCTBO BbIBOAA AAB/IEHUS B BUAE
60KOBOro OTBETBNEHMNSA. [1151 3TOW LeNn BbICBEP/IMBAIOT FHE3,0 ry6uHol 12 MM. B KOTOPOM Hapes3arT pe3bby
[ANA BBMHYMBAHMWS KOHL,A GOKOBOro OTBETB/IEHNSA pasMepoM 1/2 aroiima (6puTaHcKuii ctaHaapT).

A — Kopnyc cocyAa BbICOKOI0 AaBneHus; B — cmkcupytowan npo6ka pas3pbiBHO MeMm6paHbl. C— 3anasnbHas npo6ka; O — msArkas
CBMHLIOBas npoknagka: E — pa3pbiBHas memb6paHa; F — 60koBoe oTBeTBneHne; G — pesbbagatunka gasneHns; H — meaHas npo-
knagka; J — 130/1MpoBaHHbIii anekTpos. K — 3a3eMieHHblil anekTpod: L — n3onauusa: M — ctanbHoii KoHyc; N — a3 cMmeleHus

npoknaaku

PucyHok4 — YcTaHOBKa A/11 NPOBEAEHUS UCMbITAHUS «BpeMs — AaBieHne»
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[ns o6ecneyeHns ra3oHeNpoHNLaeMOCTN yCTaHaBIMBaloT Npokiaaky. bokoBoe oTBeTB/IeHNE BbICTyNa-
eT 13 Kopnyca cocyja BbICOKOro fasfieHns Ha 55 MM 1 nmeet kaHan guameTpom 6 mMMm. KoHel, OTBETB/IEHNSA
06TaunBaloT 1 Ha HEM Hape3atoT pe3bby ANA BBUHUMBAHWUA NpeobpasoBaTens AaBieHUss MeMOpaHHOro Tuna.
MoxeT 6bITb UCNO/Ib30BaHO t060e YCTPONCTBO A/19 M3MEPEHNS AaBNEHNS NMPY YC/TI0OBUMW, YTO OHO HEe NoABep-
)KEHO BO34EeNCTBMIO rOpAYMX ra3oB MU NPOAYKTOB pa3fioXeHns 1 CNOCOOHO BblAePXMBaTb CKOPOCTb NOBbILLE-
HUA aasneHns 690—2070 klMa He 6o/1ee yem 3a 5 mc.

[anbHuiA NO OTHOLIEHMIO K OTBETB/IEHMID KOHEL, COCy/a BbICOKOTrO [aB/ieHUS 3aKpblBaT 3anasibHol
Npo6KOi, CHaGXEHHON ABYMS 3MEKTpoAaMu, OAWMH U3 KOTOPbIX U30/IMPOBaH OT Kopryca npobku, a apyroi
3a3eM/ieH Ha Hero. [lpyroii KoHeLcocyfa BbICOKOro aB/ieHns 3aKpblBaloT a/IlOMUHNEBO paspbiBHOW memb6pa-
HOIt ToNwWwwmHo 0,2 MM (faBneHne paspbiBa okosio 2200 klMa), KOTOPYH 3aKPENISAT YUKCHMpPYLOLLEeli NPO6Koii C
20-MWUNIMMETPOBLIM KaHasloM. [1/15 o6ecneyeHuns xopoLleli repmeTnsauumn o6e npobku UMEKT MATKYH CBUH-
LLOBYI0 MPOKNaAKy. TOT KOMMN/IEKT yCTaHABNMBAOT B NPaBU/ibHOE A/15 UCNOJ/Ib30BaHUSA MOJI0OXKEHMNE C MOMOLLbIO
CTOVKM (CM. pucyHok 5). CTolika BKIOYaeT B Ce6S ONOPHYHO MINTY-OCHOBaHME U3 MSTKON CTann pasmepom
235x 184 x 6 MM 1 185-MUAAIMMETPOBYIO HAKNOHHYO KOHCTPYKLUIO NOSI0ro kKBaapatHoro ceyvenuns (MKC) pas-
Mepom 70 x 70 X 4 MM.

Ha oaHom koHue cToliku MKC Bbipe3aloT Ha ABYX MPOTMBOMO/OXHbLIX CTOPOHAX YYaCTOK CTOVKM Taknum
06pa3om, YTobbl NOTyUNIACh KOHCTPYKLMA C ABYMS MIOCKUMKN 6OKOBUHAMU-Nanamu, Bbile KOTOPbIX OCTaeTcs
Kopo6yaTas yacTb ANVMHOV 86 MM. KOHLbI 3TVX N/I0CKMX GOKOBUH 06pe3atoT nog yrnom 60° KropusoHTanu nnpu-
BapuBaloT KOCHOBaHUIO.

Ha ofjHOli CTOpOHE BEpXHEero KoHLa OCHOBAaHWS Bbipe3aroT nas WMPKUHOWR 22 MM 1 ry6uHON 46 MM Takum
o6pasom, 4Tobbl 6HOKOBOE OTBETBJIEHWE NMOMELLAOCh B 3TOT Na3 npu yCTaHOBKE BCEro KOMMjekra cocypa
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BbICOKOrO AaB/ieHWs 3anasbHON Npo6Koi BHM3 B MOAAEPXKMBAIOLLYO KOpO6YaTyto CTOKy. K HUXKHERn BHYTpeH-
Hell cTopoHe Kopo6yaToii YacTu CTOVKM NPUBAPMBAIOT CTa/IbHYIO NAACTUHY LIMPUHON 30 MM M TONLLMHOR 6 MM,
KoTopasi CNyXWT NPoknaakoi. Cocyf, BbICOKOrO AaBfieHNs NMPOYHO (UKCUPYIOT ABYMSI 7-MUMIUMETPOBLIMU
BMHTaMU-6apallkamMu, NPUKPENIEHHbIMU K NPOTUBONOOXHOM rpaHn. CHU3Y COCY/[, BbICOKOTO faB/eHNs Nof-
[LepXuBatoT ABe cTasbHble MOOCh! LWWNPUHOI 12 MM 1 TONLWMHO 6 MM. KOTOpblE NPUBapPUBAIOT K GOKOBUHAM
OCHOBaHMA KopobyaToli yacTu.

CucTemMa 3axuraHua cCoOCTOMT M3 3/1IEKTPUYECKOro 3anana Takoro Tuna, KoTopblii 06bIYHO NCNOML3YIOT C
[eToHaTopaMmn HU3KOro HanpshKeHus, U BKIoYaeT B ce6s Takke KBafpaTHbI KyCOK 3anaibHoOro kem6puka co
CTOpPOHOIi 13 MM. MoryT 6bITb MCMO/Ib30BaHbI 31EKTPUYECKMe 3anasbl, o6nagatlle paBHOLEHHbIMWU CBO-
cTBaMu. 3anasbHblii KEMBPUK COCTOUT U3 XOJILLOBOI TKaHW, NOKPLITON C 06ENX CTOPOH MUPOTEXHUYECKUM
COCTaBOM V3 HATpaTa Kaslusi, KPEMHUS U YePHOTO NOpPoXa, He CoflepXaLlero cepbl.

Mpoueaypy NOAroTOBKM KOMM/IEKTA 3aXUraHusa AN TBEPAOM XMMUYECKO NPoAYKLUM HAYMHALOT C 0TCoe-
[AVNHEHUS1 KOHTaKTOB U3 NaTyHHO hoNbrn 3neKTpryeckoro 3anana ot ero n3onstopa (CM. pucyHok 6). OTKpbIB-
LUNACA KyCOK M30M1ALMM 3aTeM OTpes3aloT. DNeKTPUYECXnil 3anan ycTaHaBAUBAOT Ha Mostocax 3anasbHol
NPo6KN C NOMOLLbI NATYHHbIX KOHTAKTOB Tak. YTOGbl BepXyLllKka 3MEKTPUYEecKoro 3anana BbiCTynana Hag
NMOBEPXHOCTbIO 3ananbHOM NPobku Ha 13MM. B LeHTpe KBagpaTHOro 3ananbHOro kem6puka (CAanHOM CTOPOHbI
13 MM) NpoKanbiBaOT OTBEPCTME U €0 yCTaHAaBIMBAOT Ha/j 3anasioM, a 3aTeM CBEPTbIBAKT U 3aKPennsoT

TOHKOW X/10N4aTo6yMaXHO HUTBIO.

E F Q

J1 — MOCTUH HaKannBaHUsA 3/1CKTPOBOCNNabIEHNTENS; B — KOHTaKTbI U3 NaTyHHOI honbrin, oTxoasaLme ot nsonauymn. C — oTpesaHHas
n3onauua: D — kBagpaTHbIii Kycok 3anasbHoro kem6puka SR252co cTopoHoii 13 Mbl; E — MOCTWK HakanBaHus, NoACcOeANHEHHbIN K
3ananbHoii Nnpo6ke. F — keMGpUK. yCTAHOB/IEHHbIN HA MOCTUK HakanmBaHus: G — CBEPHYThI U CTAHYTbIV HUTbIO KEMGPUK

PucyHok 6 — CucTtema 3axuraHus gns TBepAoi Xummuyeckoilt npoaykumnm

B cnyyae xunaknx o6pasuos nposoja NoABOAAT K KOHTaKTam 3/1eKTpuyeckoro 3anana. 3arem nposoga
npoAeBaloT Ha A/IMHY 8 MM B TPYOKY M3 KPEMHUIAOPraHNYecKoro kayyyka BHeLUHUM AnaMeTpoM 5 MM 1 BHYTpeH-
HUM AvameTpom 1 MM 1 Tpy6Ky NpoTasnkMealT BBEPX Bbille YPOBHSA KOHTAKTOB 3/1€KTPMYECKOro 3anana, Kak
nokKasaHo Ha pucyHke 7. 3aTeM 3anasbHblii KEMOPUK HAKPYUMBAIOT Ha 3/1EKTPUYECKUiA 3anan n BMecTe ¢ Tpy6-
KO 13 KPeMHUINOPraHnyeckoro Kaydyka NokpbIBalOT Lie/IbHbIM KyCKOM TOHKOW S10/IMX/IOPBUHWUIOBON MAIEHKM
UM paBHOLLEHHOTO MaTepuana. MaeHkKy 3akpennsioT B 3TOM NOMOXKEHNM C MOMOLLbIO TOHKOM NMPOBOJIOKU, TYro
HaMOTaHHOI MOBepX M/JEHKN U KayyykoBoli Tpy6ku. [MpoBofa 3akpennsaiT 3aTem Ha noscax 3anasbHol
Npobku Tak. YUTOObI BepXyLUKa 3/1eKTPUYECKOro 3anana BbiCTynasa 3a NOBEpXHOCTb 3anasnibHoli Npo6kn Ha
13mMm.

Mpouenypa

Mpubop B KOMNNEKTE ¢ NpeobpasoBaTenem AaBneHuns, Ho 6e3 antoMUHNEBON pa3pbiBHOW MeMbpaHbl,
yCTaHaBMMBAlOT 3anasbHol Npo6koli BHU3. B npubop BBOAAT 5.0 1 XMmnyeckoli NpoayKuun Takum o6pasom,
4YTO6bLI OHa HaxoAmnach B KOHTaKTe C CUCTEMON 3axuraHns. O6bIYHO NpU 3anoIHeHUW NpMbopa XMMmyeckas
nNpoAyKLuMs He yTpamb0BbIBaeTCS, OHAKO B C/lyHae Heo6X0AMMOCTU XUMUYeckas NpoAyKLus, BBOgUMAs B NPK-
60p. MOXEeT 6bITb Cnerka yrpamboBaHa B Lenax 3arpyskv B cocya Ao 5.0 r. Ecnu gaxe npu nerkoit ypam6oBke
HEBO3MOXHO BBECTU B Npnb0p BCe 5,0 rXMMnyeckoi npoaykLun, To 3anan NnpuBOAAT B AeliCTBME nocne 3anosi-
HeHns npubopa A0 oTkasa. PerncTpupyloT Maccy MCnonb3yemMoro 3apsga.
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A — MOCTUK Haka/IMBaHWusi; B — nneHka u3 nonuenHunxnopuaa; C — nsonsaums; O — Tpy6ka 13 KpCMHUIAOPraHNMeckoro Kayuyka,
E — 3anasibHble BbIBOAbI. F — KOHTaKTbl U3 (honbrn; G — NpoBoJioKa A1 BOAOHENPOHMLLaeMoi repmeTnsauymn; N — 3anasbHblit
KemMbpuK

PucyHok 7 — CucTtema 3axuraHus gna Xuakon Xummueckoin npogykuymnu

3aTeM ycTaHaBNMBalOT CBUHLLOBYIO NPOKIAAKY ¥ pa3pbiBHY0 MeMbpaHy, nocsie Yero Tyro 3aBUHYMBaoT
hUKCHpytoLLyHo NPo6KY. 3apsKeHHbI cocy ycTaHaBIMBaKT pa3pbiBHOM MeM6paHoli KBepXy Ha NoaAepXuBa-
IOLLLYI0 CTOWiKY, KOTOpasi fO/MKHA HAXOANTLCA B HaA1exalemM 6pOHMPOBaHHOM BbITSXKHOM LuKadyy nam suelike. K
noncam 3anasnbHOoin NPO6KN NOACOeAMHAT NOAPLIBHON reHepaTop v NPOM3BOAAT BOCN1aMeHeHne 3anana.
CurHan, cHMMaeMblii ¢ npeobpa3oBartens AaBneHus, PerucTpMpyeTcs ¢ MOMOLLbI COOTBETCTBYIOLLE CUCTe-
Mbl. MO3BONSAOLLEN NPON3BOANTL KaK OLeHKY, Tak Y MOCTOSIHHY perncTpawmio KapTuHbl «BpEMS — AaB/ieHVe»
(Hanpvmep, MOXHO MCNONb30BaTb CAMONMCEL, HEYCTaHOBMBLLMXCS MPOLECCOB C 3aMUChi0 Ha JIEHTY).

VcnbiTaHne NPoBOAAT TPK pasa. Pernctpupyercs Bpems nosbieHnsa gasneHmns ¢ 690 Ao 2070 klMa Bbiwe
aTMoccpepHoro. A uenei knaccudmrkaumm ncnonb3yeTcs Hamboiee KOPOTKUIA MHTepBaJl.

KpuTepuun ncnolTaHUA U MeTo/ OLLeHKWN pe3ynbTaToB

Pe3ynbTatbl UCNbITAHUA OLEHWBAKT C YY4eTOM TOro, AOCTUTHYTO /IM MaHOMeTpUYeckoe pAaBlieHue
2070 klMa, n. ecnu 3To TakK, C y4eTOM BpeMeHU NOBbILLEHNA MaHOMeTpuyeckoro aasneHunsa ¢ 690 o 2070 klMa.

Pe3ynbTarthl UCNbITaHMA cnepytoline:

«[la. 6bICTPO»: BpeMs noBblweHna gasneHns ¢ 690 go 2070 kMa coctasnaet meHee 30 Mc;

«fla. MmeaneHHo»: BpeMs NoBblweHusa aassieHnsa ¢ 690 fo 2070 kMa npesbiwaeT uav paBHo 30 Mc:

«HeT»: nosbiweHne gaBneHns go 2070 kMNa Bbilie aTMOCHEPHOrO He fLOCTUTHYTO.

MpnmeuyaHune — Ecnu Heo6xoaMMo, NPOBOAAT UCNbITaHne Ha gednarpaynio Tuna 6) cepun 2 gns onpegene-
HUA pasnuuns mexay «[la. meaneHHo» n «Het*.

Mpumepbl pe3ynbLTaToB

Mpumepbl pe3ynbTaTtoB UCMbITaHMA TUNa a) cepumn 3 AN HEKOTOPbIX BULOB XMMUYECKOM NPOAYKLMM NpuU-
BefieHbl B Tabnuue 4.
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Tab6nuya 4 — MNpumepsbl pe3ynbTaToB UCMbITAHUS TUna a) cepun 3

BpeMmsi NnoBbILeHUs
pasnenuns ¢ 690 go PesynbTar
2070 «Jla. He

MaxkcumanbHoe

Xumuyeckas npoAyKums
poAyKu pasnexue. kMa

Azopgmkap6oHamung > 2070 63 [la. meaneHHo
Asopvkap6oHamug, 67 % c OKCMAOM LMHKa > 2070 21 [a. 6bicTpO
2.2 -A30Aun (M306yTUPOHUTPUIN) > 2070 68 [la. meanexHo
2.2 -A3oaun(2-metnnbyTUpoHUTpUN) >2070 384 [a. megneHHo
TpeT-byTunrugponepokcug. 70 % c Bogoi 1380 — Het
TpeT-ByTunnepokcnbemsoar > 2070 2500 [la. meaneHHo
TpeT-byTunnepokcun-2-atuarekcaHoar > 2070 4000 [a. megneHHo
Kymuna rugponepokcug. 80 % ¢ KyMeHOM <690" — Het
2-Onaszo-1-HaTOoN-5-cynbdornapasng > 2070 14 [a. 6bicTpo
[in6eHzonnnepokcug, > 2070 1 [a. 6bicTpO
An-TpeT-6yTUnnepokcmg > 2070 100 [la. meaneHHo
AmueTtnnnepokcuankapboHat < 690 —_ Het
AMKyMmMnanepokcupg <690" — Hert
Ankymunnepokcug. ¢ 60 % nHepTHOW TBepAOW XMMuyec- <690" — Het

KO npoAyKLun

2.5-Anatokcu-4-moponnHbeHsongnasoHuniiteTpadTop- >2070 308 [a. megneHHo
6opart. 97 %

Avnayponna nepokcug, 990 — HeTt
2,5-OumeTnn-2.5-an-{TpeT-6yTANepoKcn}-rekcuH-3 >2070 70 fa. meanexHo
Maruua moHonepokcudTanatrekcarngpat, 85 % c pra- 900 - HeTt

naTtom marHus
4-HnTposodeHon >2070 498 [a. megneHHo

"BocnnameHeHUsa He NPOUCXOAUT.

4.1.3.2 WcnbiTaHue Tuna 6) cepum 3: VcnbiTaHne Ha gednarpaumio

BeepneHune

[JlaHHOe ucnbiTaHe NPoBOAAT 415 ONpefeneHnsa CNOCOBHOCTM XMMNYECKOV NPOAYKL MK PacnpocTpaHsaTh
dedpnarpauuio.

Mpn6opbl 1 MmaTepuansl

VcnbiTaHne NpoBOASAT C MCNO/Ib30BaHMEM cocya ibioapa (CM. pucyHok 8). 060pyA0BaHHOr0 BepTuKaib-
HbIMW OKHamMu HaboAeHNs, PacnosioXeHHbIMU C MPOTUBOMNOJIOXKHBIX CTOPOH. CKOpPOCTL Aedinarpauny nsme-
PAOT C NOMOLLbI0 XPOHOMETpa C TOYHOCTLIO 10 1c.

O61bem cocypa [ibtoapa coctaBnseT okono 300 cM3, BHYTPEHHUIA grameTp (48 + 1) MM. BHELLHWIA gna-
MeTp 60 Mm 1 gnHa 180—200 mm. MNMonynepuog oxnaxaeHna 265 cm3Bobl B cocye [btoapa, 3akpbiTOM
npoo6KoWA, AoMKeH npeBbiWwaTh 5 4. OT BepxHei YacTu cocyaa [ibloapa HaHeceHa Likana c ropu3oHTanbHol rpa-
ayuposkoli ot 50 go 100 mm. CKopoCTb pacnpocTpaHeHus aedhnarpayum cooTBeTCTBYET BPEMEHM pac-
NPOCTPaHeHNs PasfoXeHs XMMUYECKOW MpOoAyKUMM Ha ydyacTke mexgy geneHusmu ot 50 go 100 mm.
TemnepaTypy XMMU4ecKoi NpoayKUMmn, NoABEPraeMoi UCNbITAHUI0, U3MEPSIIOT 4,0 3aXKMTaHUS C MOMOLLLbIO CTEK-
NISIHHOTO TepMoMeTpa cTouMocTbi00.1 °C. B KauecTBe anbTepHaTUBHOIO MeToa onpefeneHns ckopoctu ged-
narpaymm n TemnepaTypbl o6pasua MOryT 6biTb MCMO/b30BaHbl [ABE TepMmomnapbl, YCTAHOB/IEHHblE Ha
paccTosHum cooTBeTcTBEHHO 50 1 100 MM OT Bepxa cocyaa [btoapa.

[na 3axuraHns XMMmnyecko NpoayKunu MoxeT BbiTb MCNO/Ib30BaHO /1060€e ra3oBoe nNaams AJUHON He
MeHee 20 MMm.
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A — BbICOTa HANOMIHEHUS — 20 MM HIKE BEPXHEN KPOMKU: B — ycTaHaBnmBaemas 30-MuUAMMeTpoBas 30Ha fednarpauum;
C — 50-Mu/IIMMETPOBast 30Ha M3MEPEHUst CKOPOCTH Aediarpaumm

PucyHok 8 — Cocypa [lbloapa co CMOTPOBbIMY OKHaMM

B LLEI'IHXI'II/I‘-IHOVI 6e30nacHOCTU UCnbITaHNe cnepyet npoBoanTb BO BprIBOﬁe3OHaCHOM BbITAXXHOM LUKa-
by WM B XOpOLLO NPOBETPUBAEMOM MOMELLEHUMN. MOLLHOCTb BbITSXXKU [0/TXHA 6bITb 4OCTATOUYHOW A1 TOro,
4YTO6bI 06ecneYnTb Takyto CTeneHb pa3bas/ieHnst NPOAYKTOB Pa3noXeHus, YUTo6bl MOXHO 6bI/10 n36exartb onac-
HOCTM 06pa3oBaHUs B3pPbIBOOMACHbIX CMeCeli ¢ Bo3gyxoM. Mexay HabnwopaTenem u cocygom [btoapa
cnefyeT yCTaHOBUTb 3KpaH.

Mpoueaypa

[o ncnbiTaHns B cocyge Jbloapa He06X04MMO NPOBECTU C HAaANeXaluMy Mepamu nNpesocTOPOXHOCTH
Npo6HbIe NcnbiTaHusa B TpybOkax n3 6opocunmkaTHoro ctekna. CHavyana pekoMeHayeTcs NpoBeCTU UCNbITaHue C
ucnosib3oBaHneM Tpybku AnameTpom 14 MM. a 3aTeM — UCMbITaHWEe C UCNO/Ib30BaHUEM TPYOKM AnamMeTpom
28 mm. Ecnu ckopocTb gedinarpauny Bo BpEMS OAHOTO M3 3TUX NpegBapuTesibHbIX UCMbITAHWI NpeBbliliaeT
5 MmM/c, TO XuMU4Yeckasi NPoAYKLMA MOXET ObITb Cpa3dy OTHECEHA K XMMUYECKOU NPOoAyKUUW, NOABEPXKEHHOW
6bICTpOI gedhnarpauny. 1 OCHOBHOE UCMbITAHME C UCMOMb30BaHMEM cocyaa [lbloapa MOXHO He NPOBOAMUTh.

Cocyp btoapa 1 XuMuyeckyo npoAyKLUMio 4OBOAAT A0 aBapuiiHO TeMnepatypbl. Ecanxumuyeckas npo-
AYKUMA SIBNSIETCA HACTO/bKO YCTOMUMBOWA, YTO He HYXAaeTcsa B yCTaHOBMEHUW aBapuiiHON TemnepaTtypsl, TO
ucnblTaHne npoBoAaAT npu Temnepatype 50 °C. B cocyg [bloapa nomewaT 265 CM XMMUYECKON NpoAyKUUN.
3epHUCTYI0 XMMUYECKYH MPOAYKLMIO 3acbinatoT B cocya Abtoapa Takum o6pa3oM, 4Tobbl ee 06beMHasi naoT-
HOCTb Gbl/1a conocTaBMMa C NJIOTHOCTLI NpY 06paLLeHMn U He 06Pa30BbIBANIOCH KYCKOB.

[MacToo6pa3Hyld XMMUYECKYID MPOAYKLMIO MOMeLalT B cocys [blapa TakMM cnoco6om, KOTOpblii
MCKoYaeT BO3MOXHOCTb 06pa3oBaHns B UCNbITYEMOM 06pasLe BO34YLUIHbIX KApMaHOB. BbicoTa 3arpyXeHHol
XUMUYEeCcKol NpoayKLMM AOMKHA ObITb NPUMEPHO Ha 20 MM HMXKE BEPXHETO Kpas cocyaa [ibtoapa. Pernctpupy-
10T TEeMMepartypy 1 Maccy xummnyeckoii npoaykuun. Cocyg [ibioapa NnoMeLaT B UCNbITaTeTbHYH Kamepy unm
BbITSDKHOI LKA, 3aliMLEHHbIA 3KPAHOM, a MOBEPXHOCTb XMMMWUYECKOW NMPOAYKLMM NMOABEpPralT Harpesy C
NMOMOLLbIO Fa30BOWi ropesnikn. B MOMEHT BOCN/IaMEHEHNS UMW HAMPOTUB, KOr4a BOCN/IaMeHeHWs yepes 5 MUH He
NpPOMCXOAUT, ra30BYI0 rOpesiky OTBOAAT U racaT. Nepunog BpeMeHM, 3a KOTOPbI/ 30Ha peakuMmn nepemeLtaeTcs
MexXay ABYMSA AefIeHUsAMUN, OnpefensaioT C NOMOLLLLI0 XpOHOMeTpa. Ecnn peakuma npekpaliaeTcs, He JOCTUT-
HYB HWXKHETO AieNIeHNS, TOXMMUYECKY0 NPOAYKLMIOCUYNTAKT HECNOCOGHOW Kaednarpauuu. MicnsitaHme npoBo-
OSAT ABa pasa u camblil KOPOTKUIA MPOMEXYTOK BpEMEHM NCMONb3YIOT A8 pacyeTa CKOpoCTU pacnpocTpaHeHus
Aednarpauuu.
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B kauecTBe aflbTepHaTNBHOIO MeTofa onpejesieHns CKOPOCTN MOTYT ObITb MCMO/b30BaHbI TepMonapsl,
ycTaHaB/MBaeMble KHU3Y OT LLleHTpa cocya [lbloapa Ha pacCcToAHMM COOTBETCTBEHHO 50 1 100 MM OT BEPXHEro
Kpas cocyfa. BbixoAHble faHHble TepMonap NOCTOSAHHO KOHTPOMPYIOT. MpoxoxaeHune hpoHTa peakLmm Bbi3bl-
BaeT pe3koe NoBblleHe nokasateneil. OnpefensoT BpeMsa MexLly 3TUMK CKaykamu.

Kputepum ncnoliTaHus n MeTO[ OLLEHKU pe3ynbTaToB

Pe3synbTarbl UCMbITAHNA MHTEPNPETUPYIOTCA C Y4E€TOM TOr0, NEPEeMEeCTUTCSA SN 30Ha peakL v BHU3 CKBO3b
XMMUWYECKYH NPOAYKLMIO, ¥ eC/N Aa. TO C KaKo CKOPOCTbIO pacnpoCcTpaHeHns. YyacTue Kucnopoga, cogepxa-
Leroca B BO3fdyxe, B peakuuy Ha NOBEPXHOCTM obpasuia He yUnTbIBatOT, eC/IM 30HAa peakLun pacnpocTpaHu-
nacb Ha 30 mm. Ecnm gedpnarpauymm XMMUYeckoin NpoaykuMum He BO3HWKaeT B YCMOBUAX NpOBefeHus
ucnblTaHnA, peakums npekpawaetcsa. CKOpocTb pacnpocTpaHeHUs 30HbI peakuun (CKopocTb gedhnarpauun)
COOTBETCTBYET CTEMNeHN CNOCOBHOCTN XMMUYECKOW NpoAyKuun K AednarpaLmm npy atMocepHOM AaBieHnn.

KpuTepuun ncnbiTaHus cnegyowme:

«[la. GbICTPO»: CKOpOCTb Aedhnarpaumu npessiwaeT 5,0 Mm/c;
«[la, MeaAneHHo»: CKOpOCTb gedhnarpauny MeHbLue unv pasHa 5.0 mm/c v 6onblue nnm pasHa 0.35 mm/c;
«HeT»: cKopocCTb Aedhnarpaumm MmexbLie 0,35 MM/CUIN peakLus npekpaLLaeTcsa 40 Toro, Kak

AOCTUTHYTA HWXKXHAA OTMETKa.

MpumeuvaHune — McnbiTaHne Tuna a)cepun 1 (ucnoiTaHne «Bpema — faB/ieHNe») NPOBOAAT B TOM C/yyae, ec-
nn oTBeT «/[la. 6bICTPO* HE NONYyYeH.

Mpumepsbl pe3ynbTatos

Mpumepbl pe3ynbTaToB UCNbITaHUS TUNA 6) cepun 3 A1 HEKOTOPbIX BULO0B XMMUYECKOW NPOAYKLUN Npu-
BefeHbl B Tabnuue 5.

Ta6nunya 5— MNpumepbl pe3ynbTaToB UCNbiITaHUs Tuna 6) cepumn 3

Xumunueckas npoaykumns Macca Tewneparypa. Cropoctb . Pesynbtat
obpasua, r *C pacnpocTpaHeHus, Mm.'c
AsognkapboHamng, 174 50 0.35 Aa. megneHHo
2,2 '-A3041(M306yTUPOHUTPUN) 101 45 @ Het
TpeT-ByTunnepokcnbeHsoar 276 50 0.65 [la. megneHHo
TpeT-ByTunnepokcu-2-atunrekcaHoar 237 25 0.74 [a. meaneHHo
TpeT-ByTunnepokcu-3,5,5-TpumeTunrekca- Het
HoaT, 75 % B pacTBopuTene 238 50 0,27
Kymuna rugponepokcug. 80 % ¢ KyMeHoMm 273 50 0.12 Het
[n6eHsonnnepokcung 158 20 100* [a. 6bicTpo
An-TpeT-6yTunnepokcug, 212 50 0,27 HeTt
An-(4-TpeT-6yTUNLNKNOrBKCUN)NEPOKCUAN- [la, megneHHo
Kkap6oHat 123 35 4.3
AvueTunnepokcugukapboHar 159 35 HeTt BocnnameHeHus [a. megneHHo
Avkymunnepokcung 292 50 HeT BocnnameHeHus Het
Avuyunknorekcun-nepokcnankapooHar — 26 26 [a. 6bicTpO
Avunknorekcun-nepokcmankap6oHart. 90 % [a. 6bicTpo
C BOAOIWA — 15 13
[Avnaypounna nepokcug 130 45 HeT BocnnameHeHus Het
Avnaypownna nepokcup. 42 %-Haa ycToinuum- HeT BocnnameHeHuns Het
Bas gucnepcua B Boje 265 45
2,5-AumeTnn-2.5-gun-(TpeT-6yTnanepokcu>- Aa. megneHHo
rekcuH-3 235 50 1.9
2,5-AumeTnn-2.5-an-<6eH30MNNEePOKCU>- [la. 6biCcTpO
rekcaH 231 50 6.9
4-Hutpo3sodeHon 130 35 0.9 [la. megneHHo

LMNynbcupoBaHue, a 3aTem 3aTyxaHune naamMeHu; OTCyTCTBME YCTONUYMBOrO pacnpocTpaHeHns naamMeHn B yCA0BUAX
ncnbiTaHus.

!| MpoBOAAT NPpo6HOE UCMbITAHWE C UCMO/Ib30BAHWEM CTEKNSIHHOW Tpy6kn anametpom 14 mm npu 20 ‘C BMecTo
50 “C.
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4.1.4 WNcnbiTaHue cepun 4: VicnbiTaHne Ha gednarpaymio B ynakoBke

HaBonpoc «MpouncxoguT nun 6eicTpas Aednarpaums Bynakoske?» (CM. pUCyHOK 1. kneTka 6) oTeevaloT Ha
OCHOBe pe3ynbTaToB UCNbITaHUA cepunt 4. B 3TUX LenaX UCNOJb3YI0T METOA UCNbITaHUA Ha fednarpaunio B
ynakoBke.

[laHHoe ucnbiTaHne TpebyeTcs NULb B OTHOLIEHWN XUMUYECKOW NPOAyKUuW, ANS KOTOPOW nonyvarT
oTBeT «[la. 6bICTPO» B pe3ynbTare NpoBeAEeHUs NCNbITaHWi cepumn 3.

Ycnosus ncnblTaHWA: UCNbiTaHne cepun 4 NPUMEHSIOT Kynakoskam (Maccoii He 6onee 50 Kr) XMuyeckoii
NPOAYKLUN B TOM COCTOSIHAW Y TOM BUE, B KAKMX OHWN HaXoaaTcs B 06paLleHun.

WcnbiTaHne Ha gedhnarpaunto B ynakoBke

BesepeHue
o710 ﬂCﬂbITaHVIe NPYMEHSAIOT AN onpeesieHNs CMoCOBHOCTN yNakoBaHHOW XMMUYeCKO NpoAyKLun 6bic-
TPO pacnpocTpaHATh gednarpauuio.
Mpu6opbl 1 MmaTepuansi
TpebyeTcsa 3anan MOLHOCTbI, 4OCTATOYHOW TOMBbKO AN 3aXKUTaHUS XMMUYECKon npoaykunm (Hanpu-
Mep, 3anas, cogepxalwuii He 6onee 2 1 MeAJ/IEHHO CroparLLeil 3axunraTenbHol NMPOTEXHUYECKONM cMmecH,
3aBEePHYTOW B TOHKYIO NMOJIMMEPHYIO M/IEHKY), 1 COOTBETCTBYOLLNIA MaTepman Ass o6ecneyeHunst orpaHnyeHHo-
ro npocTpaHcTBa.
Mpouenypa
VcnbiTaHe NpoBOAAT C yNakOBaHHON XMMUYECKOW NPOAYKLMEA B TOM COCTOSIHUM U B TOM BUAE, B KaknMX
OHa HaxoauTcs B 06palleHnn. YNakoBKy ycTaHaB/IMBAKOT Ha 3eM/ie, a 3anan — B LieHTpe XMMUYEeCKON Npoayk-
unm. Mpu ucnbITaHUM XNUAKOW XUMUYECKO NPoAyKUNY crefyeT npefycMoTpeTb ONopy-AepXaTtenb u3 metan-
IMYECKO NPOBOIOKM /1A YCTAHOBKM 3anana B COOTBETCTBYHOLEM MecTe. 3anas AO/XeH OblTb N30MPOBaH OT
XuakocTtu. VcnbiTaHne NpoBoAsAT B OrpaHUYEHHOM MPOCTpaHCcTBe. MpeanouTUTeNbHbIR MeTos obecnevyeHns
OrpaHNYEeHHOro NPOCTPaHCTBa COCTOUT B YKNafKe C/0s CbiMyvyero necka BOKPYr yNakoBKW, MoJBepraemoi
UCMbITAHWIO, MUHUMaJIbHOW ToNwWwwmHOM 0.5 M No BcemMy nepumeTpy. B aTux uensax MoryT Takke NpMMeHSATbCA
AWWKA, MELLKN nnun 6VI,CI|OHbI, HanoJIHeHHble 3eMneli NN NecKoMm n YyCTaHOB/IEHHbIE BOKPYr 1 NOBepPX yNnakoBKU C
co6M0AEHNEM TaKOl Xe MUHMMasbHOM TOMWUHBL. cnbiTaHne NpoBOAST TPU pasa, ec/iv TO/IbKO A0 3TOro He
npou3oigeT B3pbiB. ECcnn nocne BocnnameHeHns gocnarpauny He HabogaeTcs, KynakoBke Henb3sA Npubun-
Xartbcsa no meHbwel mepe 30 MyH. PekoMeHayeTcs yCTaHOBUTL PAAOM C BOCNJamMeHuTenem Tepmonapy ans
KOHTPO/IA 3a ero paboToii 1 ANs NPoBeEPKM TOro, 6e30NacHO M NPUGANXKATLCA K ynakoBKe.
KpuTepuu ucnbiTaHNsA 1 METO/A OL,EHKN Pe3y/ibTaToB
Pe3ynbTaTtbl NCNbITAHUS OLLEHMBAIOT C yUETOM Hannuns creayoLmnx npusHakos 6bicTpoit gocnarpaunm
UCMbITYEMOI XMMUYECKOIN NpoayKLnK:
- paspyLleHns YNnakoBKu;
- pa3pbiBa 1 pasbpacbiBaHusa 60/bLLUE YacTn MaTeprana, 06pasyloLlero orpaHM4YeHHoe NPOCTPaHCTBO.
Kputepun ncnoitaHna cnegyouimne:
«[a»:  paspylleHue BHyTPEeHHel N1 HapyXHol Tapbl cobpa3oBaHnem 601ee TPEXOCKOKOB (MCKII0-
Hasa HMXXHIOK N BEPXHIKOK YacTu Tapbl) CBUAETeNIbCTBYET O TOM. YTO UCNbITyeMasd Xnmuyeckas
npoAyKuusi 6bICTPO AedhnarpyposBasia B yNnakoBKe;
«HeT»: OTCyTCTBME OCKO/IKOB UM 06pa3oBaHune He 60/1ee Tpex 0CKOIKOB BHYTPEHHEN MU HapyXHOWA
Tapbl, UCKIOYAS HYXKHIOK M BEPXHIOK YacTW Tapbl, ykasbiBaeT HATO, YTO UCTIbITYyeMas XMmuyec-
Kas NpoAyKuus He gechnarpmpoBasna 6bICTPO B ynakoBKe.
Mpumepsbl pe3ynbTaTos
Mpumepbl pe3yibTaToB UCTbITAHUSA cepun 5A19 HEKOTOPbIX BUA,0B XMMUYECKON NPOAYKLUN NPUBEAEHDI B
Tabnuue 6.

Ta6nuya 6 — Mpumepbl pe3ynbTaTtoB UCNbITAHUA cepun 4

Xumunyeckasn npoaykumns YnakoBka Yncno ockonkos Pesynbrar
Au6eH3onnnepokcus, 1A2. 25 kr >40 Ja
LAN6EeH30UNNEePOKCUL 4G. 25 kr >40 Na
fn6eHsonnnepokcng, 94 % c Bogoii 1A2. 25 kr >40 fa
Avn6eH3onnnepokcna.75 % c sogoi 4G. 25 kr OcKonkos HeT Het
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4.1.5 WcnbiTaHna cepumn 5

Ha Bonpoc «KakoBa peakuusi Ha HarpeBaHue B OrpaHnyeHHOM o6beme?» (CM. pUCYHOK 1, kneTkn 7.8.9
1 12) oTBEYAlOT Ha OCHOBE pe3yNbTaToB UCMbITaHuii cepum 5.

B HacTosLWwee BpemMs AN aTUX Lieneid nCnonb3yT MeToAbl CNbITaHWUIA, NpeAcTaBeHHbIe B Tabnvue 7.

Ta6nunya 7— Wcnonb3lyemble MeTOAbl UCNbITAHUIA ANA UCNbITaHWI cepun 5

Ko ucnbitanus

Ha3BaHue ncnbiTaHus Moppasgen
(cepus, Tun) ApasHy
3a) WcnbiTaHue Ha gednarpauunio a ynakoeke (McnoitaHne no KoeHeHy)r> 4.15.1
36) McnbiTaHne ¢ NCNob30BaHMeM COCy/ia BbICOKOTO AaBfeHUs, NpUMeHAEeMoe B 4.1.5.2

HupepnaHgax2

" PeKOMeHAyeMoe MCNbiTaHWe 4N cablopasnaratoleincs XMM1MYeckoin MpoAyKLNN.
2LPekoMeHyeMoe UCnbiTaHne 415 OpraHnyecknx NepokCuLos.

4.1.5.1 WcnbiTanne Tvna a) cepun 5: Vicnbitadne no KoeHexy

BeepeHune

[laHHoe ncnblTaHne NPUMEHAIOT AN onpeAeneHunst YyBCTBUTENIbHOCTU XMMWNYECKO NpoayKLum K addek-
TY MIHTEHCUBHOIO HarpeBaHus B yC/I0BUSAX CU/TbHO OrpaHn4yeHHoro o6bema. MoxeT 6bITb UCMNO/Ib30BAHO BMEC-
Te CA0NO/IHUTENbHBIM UCMbITAHMEM HA HarpeBaHue B OrpaHMYeHHOM ob6beme.

Mpu6opbl U maTepuarnsl

Mpu6op (CM. pUCYHOK 9) COCTOMT U3 CTaNbHOW TPYOKM OAHOPA30BOr0 UCNOb30BaHUA C 3aM0OPHbIM
3/1eMEeHTOM MHOropas3oBOro WCMNOJIb30BaHUA, YCTAHOB/IEHHOW B 3alMTHO-HarpeBaTe/ibHOM yCTpOlicTBe.
Tpy6Ka M3roToB/iEHA METOAOM [/Ty6OKOW BbITSHKKN M3 TOHKOIMCTOBOW CTa/ M COOTBETCTBYHLLENO KavyecTBa.
Macca Tpy6ku coctaBnsiet (25.5 + 1.0) r. OTKpbITbIi KOHeL, TPy6kn nmeeT hiaHel,. 3akpbiBatoLLy0 N1acTu-
Hy C OTBEPCTUEM. Yepe3 KOTOPOe BbIXOAAT rasbl pasnaramlyeicss XMM1M4eckon npoayKLMmn, n3roToBAsAIoT 13
XaponpoyHO XPOMUCTON CTasn, U OHa UMEeeT BapuaHTbl CO CeAylLlWwnmm guametpamm oteepcTuii: 1,0;
1.5:2,0;2.5; 3.0;5.0:8.0; 12,0; 20,0 mm. Pa3smepsbl pe3b60BOro KosibLa uraliku (3anopHoro afieMeHTa) npu-
BefleHbl Ha pucyHke 9.

Harpes ocyLLecTBAAIOT C UICMO/Ib30BAHMEM NponaHa, No4aBaeMoro 13 NPpoMbILLIIEHHOro 6annoHa, nme-
IOLLEero perynatop AaBfieHns, Yepe3 pacxofomMep W pacnpefenuTesibHbll KONMEKTOP Ha YeTbipe ropesiku.
MoryT 6bITb MCMONb30BaHbI APYrMe TONMBHbIE rasbl NPU YC0BUM 06ecneyYeHnsi MM ykaszaHHOW CKOpPOCTU
HarpeBa. [laBneHve rasa perynupylot nyTem kannbpoBKM B LensX MoMyYeHWs CKOPOCTW Harpesa, paBHOM
(3.3 0,3) K/c. B xoae kanmbpoBKy OCYLLLECTB/IAKT pa3orpes TPyOku (MMeeT NNacTUHKY C OTBEPCTMEM pasMe-
pom 1.5 mm), 3anosiHeHHoli 27 cm3anbytundtanarta. Bpems, 3a KOTopoe Temnepartypa Xuakoctun (M3mepse-
Masi C MOMOLLbIO TEPMONapb! AnamMeTpoM 1MM. yCTaHOBNEHHOW NO LLeHTPY Ha43 MM HUXe OKOHEYHOCTM TPYOKK)
nogHumertcs co 135 "C go 285 °C, peructpupytoT 1 pacCymTbiBalOT CKOPOCTb Harpesa.

Tak Kak npu ucnbiTaHnm Tpybka MoXeT ObITb pa3pyLieHa, Harpes NPOU3BOAMTCS B 3aLLUTHOM CBapHOM
ALLVKe, KOHCTPYKLMSA 1 pa3Mepbl KOTOPOro nokasaHbl Ha pucyHke 10. Tpy6ka nexuT Ha ABYX CTPEXHSX, ycTa-
HOBJIEHHbIX BOTBEPCTUSA, NPOCBEP/IEHHBIE B MPOTUBOMOJIOXHbIX CTEHKAX ALLMKA. FOpesiku 3axuraioT ogHoBpe-
MEHHO NYCKOBBIM XUK/IEPOM WM 3/1IEKTPUYECKMM BOCMN1IaMeHuTenemM. Mpubop Ana ncnbiTaHns noMmeLiatT B
3almUTHYI0 30HY. Heo6x041MMO NPUHATL Mepbl, 06ecneynBaroLme, YTobbl HUKaKMe BO3AYLIHbIE MOTOKV He B/INSA-
NV Ha nnams ropenok. Cnegyet ob6ecneyunTb BbITAXKY ra3oB uav AbiMa, 06pasyloLwmnxca B pesynbTare Ucnbl-
TaHus.
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A —raiika (6 = 10,0 nnm 20.0 MM), paccuMTaHHas Ha raeyHblii k4 41; B — nnactuHa c oteepctvem (a s 1,0 >20,0 mm B gnameTpe);
C — pe3bb60Boe KonbLo; O — chackn Ans raeyHoro knova 36; E — chnarel. F — Tpy6ka

PncyHok 9 — Mpub6op Ansa nposefeHnsa ncnoliTaHna no KoeHeHy (ONbITHbI KOMNAEKT € TPY6KOWA)

18



FOCT P 54509—2011

PucyHok 10 — 3awmnTHO-HarpesatesibHOe yCTPOMNCTBO

Mpoueaypa

OO6bIYHO XMMUYECKYI0 MPOAYKLMIO UCMbITLIBAIOT BTOM BUJE, B KAKOM €€ NOJy4atoT, XOTA BHEKOTOPbIX CAY-
Yyasax MOXeT okasaTbCA HEOOXOAMMbIM UCMbITbIBATL XMMUYECKYHO NPOAYKLMIO B pasmesib4eHHOM Buge. [Ans
TBEPAOV XMMNYECKON NPoAYKLMN Maccy Matepmana, UCnosib3yemMoro AN KaXgoro NcnbiTaHus, onpeaensioT ¢
NMOMOLLbI0 ABYX3TaNHOW Npoueaypbl X0N0CTOro UCNbITaHUs. TapupoBaHHY TPYOKY 3anonHAT 9 cM3 XUMu-
YecKoli NPoAyKuMn 1 TpamoeyoT'>nyTemM NpuIoXeHns Ko BCeMy NonepeyHomy cedeHuio Tpyokn ycunus 80 H.
Ecnu maTepuan cxumaeTcs, To L06aBNAAIOT M TPamMbyloT ero onoSHUTEIbHOE KO/TMYeCTBO, NokKa Tpyoka He
6ypeT3anosiHeHa [o BbICOTbl 55 MM OT BepxHero kpas. OnpefensoT 06LLyto Maccy, Heob6xoAumyto Ana Hanon-
HeHWsA TPY6KM 10 YPOBHSA 55 MM, 1 3acbinaloT A Be 406aBOUHbIE NAPTUM, KaXAYH U3 KOTOPbIX TPamMOyoTC npume-
HeHnem ycunus 80 H. lanee maTepran nM60 f06aBASOT U TPaMOYHT, TG0 N3bIMAIOT Tak. YTOObI TPy6Ka Gblnia
3arno/siHeHa 0 YpoBHA 15 MM OT BEpPXHero kpas.

' Mo coo6paxeHnssMm 6€30MNaCHOCTM, HANPUMEP B C/lyyae, eciiv Xummudeckas NpoAyKUUs YyBCTBUTENbHA K TPEHWUIO,
Tpam60BaTh ee He crieayeT. Ecnu husnueckoe cocTosHMe 06pasua MoXeT 6bITb MU3MEHEHO B pedy/ibTaTe cxaTus uam ec-
Nn ckaTne o6pasuya He COOTHOCMTCS C 06bIYHLIMM YCNIOBUAMU 06paLLeHUs NPOAYKLUN, HANPUMED B Cy4ae BOSIOKHUCTbIX
MaTepuanos, TO MOXHO UCMOMb30BaTh 60/1€€ TUMUUYHbIE METOAbI HAMOHEHUS.
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Mpou3BogaT BTOPYl HabuBKy, HauvHas c yTpaMboBaHHOW [06aBOYHOM MapTuUM, COCTaBASLLEN
TPEeTbI0 YaCTb N0 OTHOLLEHWIO KOBLLeil Macce, paccumTaHHOl Npy nepBoli HabmBke. TpamOyT C NPUMEHEHU-
em ycunusa 80 H aBe fo6aBoyHble NapTUM 1 YPOBEHb XUMUYECKO NPOAYKLMM B TPY6GKe yCcTaHaBNUBAOT Ha
paccTosHWn 15 MM OT BEPXHEro kpas nyTeM Ao6aBneHUs UIn U3bATUS MaTepuana. KoimuyecTBo TBepLoro
maTepuasna, yCTaHOB/IEHHOIO B XOfe BTOPOI HaGWBKW, WCNOMb3YIOT ANSA KAXAOr0 NPOGHOro HaMoHEHUs,
OCYLLLECTBNAEMOr0 C MOMOLLbI0 TPEX PABHOLLEHHbIX 06aBOUYHbIX NApTUiA, Kaxaas U3 KOTOPbIX CXMMaeTcs A0
9 M3(3TOT NpoLecc MOXeT 6biTb 06/1E€MYEH NYTEM UCNONb30BAHUA Pa3feMTeNbHbIX Konew). XKUAKOCTH U renu
3arpyxatT B TPy6Ky f,0 BbICOTbI 60 MM. NpUYeMm renu cnegyeT 3arpyxatb ¢ 0C060/ 0CTOPOXHOCTbIO, YTO6bI
npefoTBpatuTh o6pasoBaHne NycToT. Pe3b60Boe KOMbLO HajeBaloT Ha TPY6Ky CHU3Y, BCTABAAIOT COOT-
BETCTBYIOLLYIO MNACTUHKY C OTBEPCTUEM U NOC/E HAHECEHNS CMas3Kku Ha OCHOBe Aucynbduaa monmbaeHa
raiiky 3aBMHUMBAIOT BPYUHYHO.

BaXxHO NpoBOpUTb, HE Nonana v xumuyeckas NPoAyKLMs B NPOCTPAHCTBO MeXAY dhiaHLeM 1 NAacTUHOM’
unv Ha pesboy.

B cnyyae ncnonb3oBaHWA NAacTyH C 0TBepCTsMU anameTpamu 1.0—8.0 MM cnegyeT NPUMEHS T ralikv ¢
oTBepcTuem guameTpom 10,0 MM; ecnu gnameTp OTBEPCTUS NAACTUHbI 6onblue 8,0 MM. TO OTBEPCTUE raiiku
LO/MKHO UMeTb anameTp 20.0 Mm. Kaxayto TpyoKy NCNONb3YT TONbKO ANA OAHOIO UCMbITaHWA. MNnacTuHa ¢
0TBEPCTUNEM, Pe3b60BbIE KOMbLA U raiikn MOryT 6bITb UCNOML30BaHbl MOBTOPHO, EC/IM OHU HE MOBPEXAEHbI.

Tpy6bKy NOMeLLalT B KEeCTKO YCTaHOBMEHHbIe TUCKW, a raiiky 3aBUHYMBAIOT raeyHbIM K1lo4oM. 3aTem
TPY6KY YKNaAbiBalT Ha Ba CTEPXKHSA B 3aLLMTHOM ALLUKe. VcnbiTaTeNbHY0 30HY 0CBOGOXAAKT, NOAAIT ras u
3a)KMraloT ropesnku. Bpems Ao HacTynneHuss peakuuu n NpoLoKUTENIbHOCTb peakLum MoryT faTb ONOHU-
TesIbHY0 MHhopMaLMio, HEO6XOAMMYIO NS aHann3a pesynbTaTtoB. Ecnv paspbiBa TPY6KM He NPOUCX0AnT, TO
Harpes cnefyeT Npofo/HKaTh N0 MeHbLUEe Mepe B TeyeHne 5 M1H [0 3aBepLUeHUs UcnbiTaHus. [ocne kaxaoro
UCNbITaHNS OCKOMKN TPYBKM, EC/TN OHU UMEIDTCS, COGMPAtOT 1 B3BELLMBAIOT.

PasnuyaloT cnegyiolyme BuAbl BO3AeNCTBUSA Ha TPYOKY:

«O»: Tpybka He nofBeprnacb MU3MEHEHUsAM;

«A»: [HO TPYO6KM BbITHYOCb;

«B»: [HO 1 CTEeHKa TPY6KM BbITHYUC;

«C»: [HO TPY6KM packononocs;

«D*: CTeHKa Tpy6Ky packononach;

«E»: TpybKa packononach Ha fBa" OCKOKa;

«F»: Tpy6Ka packosionace HatpulyacTtn unm 6onee, rnaBHbIM 06pa3oM KpyrnHbIe, KOTOPbIE B HEKO-
TOPbIX CAy4asnx MOryT 6bITb COEAVHEHBI APYT C APYTOM C MOMOLLbIO Y3KOI NEHTbI;

«G»: Tpyb6Kka packononacb Ha MHOXECTBO YacTeil, rnaBHbIM 06pa3oM Mesnkux, Npuyem 3anopHbIii
3/1EMEHT He NOBPEeXAEH:

«H» Tpy6Ka packosonack Ha MHOXEeCTBO OYEHb METKMX YaCTel, 3aNOPHbIA 31EMEHT BbITHY/CS U
packononcs.

Mpumepbl paspyLueHunin BuaoB «Dx», «E» 1 «F» nokasaHbl Ha pucyHke 11.

Ecnv ncnbitTaHne npuBeno K paspyeHuam Buaos «O»—«E», pe3ynbtaT pacLeHnBaloT Kak «0TCyTCTBUe
B3pbiBa». ECv UcnbiTaHMe NpUBOAUT K paspyLLeHnamM BUA0B «F», «G» nnu «H», pesynstar pacLeHuBaloT Kak
«B3pPbIB».

Ceputo UcnbITaHWi HauMHaKT C OAHOTO UCMbITAHUS, NPU KOTOPOM MPUMEHSIIOT NNACTUHY C OTBEPCTUEM
AvameTtpom 20,0 MM. Ecnv npu 3TOM MUCnblTaHUW HabnogaeTcs pesysibTaT «B3pbIB», CEPUI0 UCTbITaHWA Npo-
[O/MKAKT € UCNosb30BaHNeM TPY6OK 6e3 ni1acTuH C OTBEPCTUSAMU U 6e3 raek, HO C pe3bO60oBbIMU KOMbLAMYU
(oTBepcTus gnameTtpom 24,0 mm). Ecnu npu gnametpe oteepctusa 20,0 Mm HabnogaeTca «OTCYTCTBME B3Pbl-
Ba», CEPUWI0 UCMbITAHNA NPOAOMKAIOT MyTEM OAUHOYHbIX UCMbITAHWI C MCNOb30BaHWEM MIACTWH C OTBEPCTUS-
Mu anametpamn 12.0; 8.0; 5.0:3,0; 2.0; 1,5 u. HakoHel,. 1.0 MM 0 TeX Nop. Noka npv 04HOM U3 3TUX AnamMmeTPoB
He 6yAeT nony4veH pesynbTaTt «B3pbiB». 3aTeM UCMbITaHUA NPOBOAAT Npy 60nee KPYMHbIX fuaMeTpax B COOT-
BETCTBUM C nocneposartensHocTbio: 1,0;1,5; 2.0;2.5; 3.0; 5.0;8.0:12.0; 20.0 MM 4,0 NONYyYEHUS TONLKO OTpULLa-
TefbHbIX pe3ybTaToB B TPEX UCMbITAHUSAX OQHOI0 YPOBHSA. MNpeAenbHbIM AnameTpoM XMMUYECKo NPOAYKLUN
ABNSETCA CaMblil 60/1bLLION AMaMeTp OTBEPCTUS, MPU KOTOPOM MOJTyHYeH pe3ynbTaT «B3pbIB». Ecnvn npn gnameT-
pe 1.0 MM He NoNyYyeH pe3ynbTaT «B3pPbIB», PETUCTPUPYIOT NpesesibHbli guameTp MmeHee 1,0 Mm.

'1BepxHI00 YacTb TPYOKM, OCTAIOLWYOCS B 3aNOPHOM 3/1eMeHTe, 3aCHMUTbIBAKT Kak O4NH OCKOJIOK.
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PucyHok 11 — Mpumepsbl paspyweHunit Buaos «O», «E» n «E»

Kputepuu ucnbiTaHUa U MeTof OLEeHKN pe3y/ibTaToB

KpuTepuu ucnbiTaHusa cnegytolme:

«BypHasa»: npegenbHbIvi gnameTp 60bLue Unn paseH 2.0 Mm;
«CpefgHas»: npegenbHbli gnameTp paBeH 1.5 mm;
«Cnabas»: npeAenbHbll AnamMeTp paseH uanm MeHbwe 1,0 MM. 1 3ddPekT, NOMYYEHHbIR npu

N06OM MCMbITaHUW, OTIMYAETCs 0T TUNa «Ox»;
«OTCYTCTBYET»: NpefesibHbli fuameTp MeHblue 1,0 MM, 1 3hekT, NONYUEHHbIV NpY BCEX UCTIbITAHN-

SIX. OTHOCUTCA KTUMY «O».
MpumMepbl pesynbLTaToB

MpuMepbl pe3ynbTaToB UCMbITAHWS TUMA &) CEPUMN 5 N1 HEKOTOPLIX BUAOB XMMUYECKOI NpoAyKuMy npu-

BefeHbl B Tabnuue 8.

Ta6nuua 8— Mpumepbl pe3ynbLTaToB UCNbITAHUS TuNa a) cepun 5

Xumunueckas npogykums

HuTpaT aMMOHWSA, TpaHy bl 4 XWAKOe TOMIMBO
HuTpat aMMoHUs, rpaHy/ibl 4 XWAKOe TOMINBO
HuTpat aMMOHWs & TPUHUTPOTOJYO/ + Froployunii matepuan

HuTpaT amMmMoHMA BrpaHynax * AUHUTPOTONYON (Ha NOBEPX-
HOCTH)

HuTpaTt aMmMOHWS BrpaHynax ¢ AUHUTPOTONYoN (Ha NnoBepx-
HOCTW)

HnTpaT aMMOHUSA ¢ AUHUTPOTONYON 4 roploynii matepnan
HnTpaT aMMOHWSA ¢ AUHWTPOTONYON 4 roploynii matepuan
HnTpaT aMMOHMSA & roploynii Mmatepuan
HuTpaT aMMOHMA & roployunii Mmatepuan

HuTpat aMMOHWS ¢ HUTPAT WENI0YHOTro MeTanfna 4 Hutpar
LW eno4yHo3eMenbHOro  MeTanna + afloMUHUIA * Boga + ropto-
ynii matepuan

MVIOTHOCTb.
nim3
840—900
750—760
1030— 1070
820—830
800—830
970— 1030
780—960
840—950
620—840
1300— 1450

MpumevaHne

B nepBoHa4yanbHOM Buje
2 TemnepaTypHbIX Lukna
B nepBoHauyanbHOM BuAe

B nepBoHa4danbHOM Buje

30 4y npu 40 “C
B nepBoHayanbHOM Buje
B nepBoHavanbHOM BuUge
B nepsBoHayanbHOM Buge
B nepsBoHayanbHOM Buge

B nepBoHavyanbHOM Buae

Pesynbtar
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OkoH4YaHue Tabnunuybl 8

MnoTHoCTb.

Xumuyeckasn npoaykumua KrIM5 Mpumevaxne PesynbTar
HVITpaT aMMOHuAa + HUTpaT Weno4yHoro metanna + HUTpart B nepsoHavyanbHOM Buae *
LW,eN0YHO3EMENBHOIO mMeTanna ¢ anloMuHWii ¢ BoAa ¢ ropio-
ynii matepuan 1130— 1220
HuTpaT amMMoHMA + HUTPaAT LWEeNoYHOro MmeTanna ¢ Hu- 8 nepBoHavYanLHOM BUAe —
TpaT ¢ TPUHUTPOTONYON + aflOMUHUIA & BOAa + roplounii mate-
punan 1500
HuTpaT aMMOHUA & HUTpAT LEe/I04YHOro MeTasnna ¢ Hu- 8 nepBoHa4yanbHOM Buge *
TpaT ¢ TPUHUTPOTONYON ¢ aNIOMUHUIA ¢ BoAA + roplounii maTte-
puan 1130—1220
Hutpat ammoHusa/metaHon (90/10), B rpaHynax —
HuTpat ammoHusi/HuTpomeTaH, 87/13 *
Hutpat ammoHusixnakoe Tonnueo (94/6). B rpaHynax —
HuTtpat ammoHunsa/xugkoe Tonnuneo (94/6), 200 Mkm
TPUHUTPOTONYON, a rpaHynax *

4.1.5.2 WcnbiTaHue Tuna 6) cepun 5: VicnbiTaHne ¢ NCNONb30BaHNEM COCYa BbICOKOIO AaBNEHNS, NpU-
MeHsiemoe B HugepnaHpax

BesepeHue

[JaHHoe vcnblTaHne NPUMEHAI0T 419 onpefeneHns YyBCTBUTEIbHOCTN XMMUYECKol NpoAyKuun Kaddpek-
TY UHTEHCUBHOIO HarpeBaHus B yC/10BUSX ONpeesIeHHOro orpaHnyeHHoro o6bema. MoxeT 6bITb UCNOJIb30Ba-
HO BMeCTe C JOMO/THUTENIbHbIM UCMNbITAHWEM HA HarpeBaHne B OrpaHu4YeHHOM obbeme.

Mpu6opbl M MaTepuansl

Cocy[, BbICOKOT0 faB/ieHuns

O6opyfoBaHne 4718 UCMbITaHWA NoKa3aHo Ha pucyHke 12. Cocyf U3roTOBMEH U3 HepxaselLwe ctanm
TMna AlS1316. Vicnonb3yeTcs 8 AWCKOB A1 OTBEPCTUIA, AaMeTpbl KOTopbiX cocTasnsatoT: 1.0; 2,0:3.5; 6.0.9,0;
12.0; 16,0 1 24,0 mm. TonwmHa aTux aAnckos coctaBnseT (2.01 0,2)Mmm. PaspbiBHbIe MeMbBpaHbl NpeAcTaBnsatioT
cob6oii antoMUHUEBBLIE AMCKU AnamMeTpoM 38 MM. paccuuTaHHble Ha paspbiB npu (620 +60) kMa n 22 °C
(cm. pucyHok 13).

YcTpolicTBO g Harpesa

Harpos cocyfa BbICOKOro laB/IEHNSA OCYLLLECTBAAETCA NOCPEACTBOM CXUraHMA NPOMbILLNIEHHOrO 6yTaHa,
nocTynawoLero u3 6asnioHa, oCHaleHHOro pefykTopom. NpUMeHAIOT ra3oByto ropesky Tuna «Tekno». fJonyc-
KaeTcs NMpUMeHeHne Apyrnx rasos npv yC/I0BMU NCNOb30BaHNA COOTBETCTBYIOLLEN ropesiku n obecneveHms
ckopocTu Harpesa (3.5 £ 0.3) K/c. CnepyeTt npoBepuTb CKOPOCTb Harpeea nytem HarpeBa 10 r gnbytundrana-
Ta B COCY/ie BbICOKOrO iaB/ieHNss U M3MepeHns ero Temneparypsl. Bpems, saTpayeHHoe Ha NoBbIlLeHne Temne-
patypbl Macna c 50 °C 4o 200 °C. peructTpmpytoT 1 paccunTbiBalOT CKOPOCTb Harpesa.

Mpouenypa

[na npoBegeHnss 06bIYHONO UCMbITAHUSA B cocyd nomewatoT 10 r xmuMmnyeckoin npoaykumu. HO cocyaa
MOKPbIBAKT POBHLIM C/I0EM XMMUYECKOW NpoayKumn. CHayana ncnonb3ylT naacTuHy ¢ 16-MunanMeTpoBbIM
0TBEpPCTUEM, 3aTeM YCTaHaBNNBAIOT Pa3pbiBHYI0 MeM6paHy, NNacTUHY C LeHTpasibHbIM OTBEPCTUEM U 3aXKUM-
Hyt0 BTY/Ky. [alikn-6apaluky 3aBMHUYNBAIOT BPYUHYIO, @ [NYXYH0 raiiky — raeyHbiM K/Il04OoM. PaspbiBHY0 MeM-
6paHy NOKpbIBAKT AOCTATOYHbIM KOMMYECTBOM BOAbl AN1S ee oxnaxpgeHus. Cocyf BbICOKOTO AaBrieHus
yCcTaHaBNMBAIOT Ha TPEHOTEe (C KOMbLOM BHYTPEHHUM AnaMeTpom 67 MM), NOMELLEHHOW B 3aLUTHbIA LUANHAP.
KonbLo, pacnonoxeHHoe B cpefHeli YacTu cocyAa BbICOKOrO flaBNeHUs, O/HKHO ONMPATLCA Ha TPEHOry.
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A — paspbiBHas MeM6paHa; B — nnacTtvHa c otBepcTuem; C — onbITHbIV 06pasel. O — ropenu Tuna «Tekmnios; £ — cocyz BbICOKOTo
[aBNeHUsi BHYTPEHHUM AUaMeTpoM 50 MM 1 BHYTPeHHeii BbICoToii 94.5 MM

PucyHok 12 — TMpn60op 4N NPOBEAEHUS UCTbITAHUS C UCMONb30BAHWEM COCY/a BbICOKOTO AaBNeHNs.
npuMeHsiemoro B HuaepnaHgax
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A — pa3spbiBHas mem6pana; fl ~ nnactuHa ¢ otBepcTmem; C — onbITHbIN 06pasel,

PucyHok 13 — KomnnekT pa3pbiBHOW meM6paHbl

Mocne BKIOYEHMA rOpesniku nodayvy rasa v Bosgyxa perynnpytoT Takum obpasom, 4tobbl nnams nmeno
rony6ov uBeT, a BHyTPEHHWIA KOHYC NiaMeHn — CBET10-r0Ny60ii. BbicoTa TpeHOrv A0/HKHA BbITh TAKOW, UTOObI
BHYTPEHHUIA KOHYC Cnerka kacasncsa fiHa cocyaa. fopenky yctaHaBvMBatoT Nog cocyi0M Yepes 0TBepCTHe, Npo-
JenaHHoe B 3alWNTHOM umunnHape. MecTo NpoBeAeHUs UCTbITaHNs [0/MKHO 6biTb 060pyA0BaHO XOPOLLER BEH-
TUNALUMER. N AOCTyN K HEMY BO BpeMs NPOBeAeHNs NCTbITaHWsA A0/KeH ObiTb 3aKpbIT. HapyxHoe HabnogeHne
32 COCY/IJOM OCYLLeCTBAAT NM6O0 C NOMOLLbIO 3epKas,IM60 Yepes 3aKpbiToe 6POHMPOBAHHbLIM CTEK/IOM OTBEP-
CTUe B CTeHe. VI3mepeHHOe BpeMs 40 peakuun u NpoAo/HKNTENbHOCTb peakuum MoryT gaTb AONONHUTENbHYIO
nHdopmaLmio, NONE3HYIO 419 UHTepnpeTaLmmn pe3ynbTaToB. B KOHLE cocyf oxnaxaatoT B BOAE Y OUMLLAIOT.

Ecnu paspbiBa MEM6paHbl NpuanaMeTpe 0TBEPCTUS 16 MM He MPOMCXOANT, SKCNEPUMEHTLI NPOAOIKAOT
B nocnegosatesibHoCcTN 6.0,2.0 1 1,0 MM (OANH 3KCMEPUMEHT NPY KaXXA0M AuameTpe), noka He HacTynuT pas-
pbiB MembpaHbl. B cnyyae, ecnu He HabnogaeTcs paspbiBa MembpaHbl Npn gnameTtpe oTeepctusa 1.0 MMm. cne-
aywuiee ucnbiTaHWe nNpu 3TOM guameTpe MNpoBOAAT C ucnonib3oBaHnem 50 r BmecTto 10 I XMMu4veckom
npoayKL K.

Ecnu paspbiBa MembpaHbl No-npexHemMy He NPOUCXOAUT, UCTbITaHME MPOAoKAINT A0 Tpex nocneosa-
Te/IbHO NPOBefeHHbIX 3KCNEPUMEHTOB, He MPUBEALLNX K Pa3pbiBy MembpaHbl. B cnyyae xe pa3pbiBa akcnepu-
MeHTbI MPOAO/IKAIOT Ha cregylowem, 6onee BbICOKOM ypoBHe (10 r BMecTo 50 r xumuyeckoi npoayKuum nam
cnefywoLwnii anameTp OTBEPCTUS), Noka He byAeT HaliieH YpOBeHb, NPV KOTOPOM HE NPONCXOAMUT pa3pbiBOB B
Tpex nocnefoBaTebHbIX 3KCNepuMeHTax.
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Kputepumn ncnblTaHMa n MeTo[ OLeHKN pe3ybTaToB

OTHOCUTENbHAA CTENEHb YYBCTBUTENIbHOCTU XMMUYECKO NPOAYKLMU K HArPEBY B COCYAE BbICOKOTO aB-
NleHNs BbipaXaeTca BeNMUVHON NpefenbHOro guameTpa, T. €. caMoro 60/1bLOoro gnamMmeTpa 0TBepCcTUs B MUs-
numeTpax. Npy KOTOPOM MO KpaviHen Mepe B 04HOM M3 TPex UCNbiTaHWi paspbiBHas MembpaHa paspyluaeTcs,
[laxe ecnn B Xofe TPex UCMbITaHWli ¢ NCNONb30BaHWEM NAACTWH € Nocneayownumy 60nbluMmMmn guameTpamm
0TBEPCTMIN OHA OCTaeTCs HEMOBPEXAEHHON.

KpuTepun ncneitaHnsa cnegyoLime:

«BypHas peakums»:

«CpefHAas peakyus»:

«Cnabas peakymns»:

«Peakuus oTcyTCTByeT»:

Mpumepbl pesynbLTaToB

pas3pbiB Mem6paHbl Npu AnameTpe otBepcTia 9,0 MM nav 6onee npu macce
o6pasua tOr;

OTCYTCTBUE pa3pbiBa MeMbpaHbl Npu guameTpe otBepcTns 9.0 MM. HO pas-
pbiB MeMbpaHbl Npy AnameTpe oTBepcTmsa 3.5 MM nnm 6.0 MM — npu macce
o6pasua HOr;

OTCyTCTBUE Npu AnameTtpe oTBepcTus 3.5 MM 1 npu macce obpasya 10T, HO
pa3pbiB MeMbpaHbl Npy gnameTpe otBepcTnsa 1.0 MM nam 2.0 MM — npumac-
ce obpasuya 10 r. unv paspbis MembpaHbl Npu AnameTpe oTeepcTusa 1,0 Mm
npu macce o6pasua 50r;

OTCyTCTBUE paspbiBa MembpaHbl Npu gnameTpe otBepcTs 1.0 Mm npu mMac-
ce obpasua 50T.

MpyMepbl pe3ynbTaToB UCMbITaHWs TUNa 6) cepumn 5415 HEKOTOPbIX BUAOB XMMUYECKOI NPOAYKLAN npu-

BefleHbl B Tabnuue 9.

Tabnunuya 9— MNpumepbl pe3ynbTaToB UcNbiTaHua Tuna 6) cepum 5

XAMMdeckas MpoayKLA MpeaenbHbIi Peakuusa
avameTp, Mm (pesynborT)
AsonunkapboHamunpg, 15 Cnabas
2,2'-A30aun(2.4-gumeTnnaanepoHuTpun) 6.0 CpepHasn
2,2'-A3041(M306YTUPOHUTPUN) 5.5 CpepHsas
2,2-A304M(2-MeTMNBYTUPOHUTPUN) 6.0 CpepgHsas
TpeT-ByTnunnepokcnbeHsoar 9.0 BypHas
TpeT-byTunnepokcun-2-aTuarekcaHoar 6.0 CpepgHas
Kymuna rugponepokcug. 80 % c KyMeHoOM 1.0 Cnab6as
[n6eHsonnnepokcua. 75 % c Bogoii 6.0 CpepgHsas
Am-TpeT-6yTunnepokcng, 3.5 CpegHsasa
2.5-AnaTokcun-4-mophoNnMHOGEeH30NA4NAa30HNALMHK-Xx10puKg. 90 % < 1.0 OTcyTtcTBYET
2,5-Aunatokcun-4-mopconuHobeHsongnasoHunii-tetpaptop6opart. 97 % < 1.0 OtcyTtcTByeT
2.5-AnaToKkcn-4-(hpeHnncynbdoHnn)-6eH3oN4na3oHni-umHkxnopug. 67 % <1.0n OTcyTcTBYeET
Aunnaypouna nepokcup 2.0 Cnabas
Amnaypouna nepokcug. 42 %. yctoilunsasa gucnepcus B Boge < 1.0 OTcyTcTByeT
3-MeTun-4-(nmpponuauHun-1)6eHsongnasoHunii-tetpactopbopart. 9S % <1.0" OrtcyTtcTByeT
4-Hutposodemon 1.0" Cna6as

"cnblTaHWe npoBefeHO ¢ o6pasLom maccoi 50 r.

4.1.6 WcnbiTaHue cepun 6: MicnbiTaHne no MoauduuMpoBaHHOMY MeToay Tpayuns
Ha Bonpoc «KakoBa B3pblBHas MOLHOCTL?» (CM. pPUCYHOK 1. kneTka 11) oTBeyaloT Ha OCHOBE pe3ynbTa-

TOB UCMbITAHUA cepun 6.

B HacToswee Bpema Ana aTux ueneﬁ NCNOoNb3yKT UCNbiITaHMe no MO,qVI(*JVILI,VIpOBaHHOMy meToay

Tpayuns.
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Xumnueckas npoayKuus, He paccMaTprBaemas C 3To Liesibio, MOXeT 6bITb 0THeceHa kknaccy 5 (tuny E)
6e3 fanbHENLLNX UCTIbITAHWIA.

[laHHOe ucnbITaHe MOXET OblTb TakKe NCNOMb30BaHO B OTHOLLEHWW XMMUYECKOI NpoAyKuun, NpoBepsie-
MO Ha CNOCOBHOCTb PacnpoCTPaHATL AeTOHALMIO.

YcnoBus ucnbiTaHmii:

- pe3ynbTaThl, NOJlyYEHHbIE B XOAE UCTbITaHWs], 3aBUCAT OT YyBCTBUTEIbHOCTU XUMUYECKOW NPOAYKLMM K
[eTOHMpYOLWEeMY yaapy v 0T MOLLHOCTM UCMO/Ib30BaHHOTO AeToHaTopa. Ecnu pesynibTaTbl 3HaUUTENIbHO HIKe
pe3ynbTaToB, NO/IYYEHHbIX MPU UCMbITAHUN @HANTOTUYHOWN XMMUYECKO/ MPOAYKLMU, MOXET ObITh UCNOMIb30BaHA
60/1ee MoLWHas cucTema MHULMMPOBaHUS, COOTBETCTBYIOLWUM 06pa3om aganTupoBaHHas (Hanpumep, 3a cyet
MCNoib30BaHUSA MHEPTHbIX 06Pa3L,0B) K KOUTEPUAM UCMbITAHUS;

- UCNbITAHUSI NPOBOAAT NPU TEMMEPATYPE OKpyXatoLei cpeabl. OfHaK0, eC/iM KOHTPO/IbHAs TeMnepaTy-
pa Huxe TemnepaTtypbl OKpyXatolieit cpeabl, HE06X0AMMO NPUHATL COOTBETCTBYIOLLNE Mepbl NPeOoCTOPOX-
HOCTW. Ecnn xuMuyeckas NpoayKLums HaxoauTcst B o6palleHnmn npy perynnpyemoli Temnepartype kak Teepaas
XUmMmyeckasi MpoAayKUnsi, HO SIBNSETCA XUAKOM Npu TemnepaType OKpyXaloLlein cpefbl, TO B TakOM c/y4vae
ncnbiTaHMe NPoOBOAAT NpU TeMMnepaTtype, KoTopasi YyTb HUXE ee TOUKW NaaBfeHns.

WcnblTaHne No MmoguduLupoBaHHoMy MeToay Tpayuis

BBegeHue

[laHHoe ucnbiTaHne NPOBOAAT B LLeNIAX U3MEPEHUS B3PbIBHON MOLLHOCTN XMMUYECKO npoayKuun. leto-
HaTOop MHULMUPYETCHA B XMMUYECKO NPOAYKLUMU, KOTOPas COAEPXNTCA BOrPaHNYeHHOM 06beMe NoI0CTY CBUH-
LuoBoro 6510ka. B3pblBHAA MOLWHOCTb BblpaXaeTcs B CpefHEM yBennyeHun o6bema NonocT B CBUHLLOBOM
6./10Kke N0 CpaBHEHWIO C BENMYMHON, NONYYEHHOW B XOA4€ UCMbITAHNA MHEPTHOW XMMUYeCKo npoayKummn, obna-
Jarwoueli aHanornyHbIM1 hU3NYECKNMIU CBOCTBaMU.

Mpun6opbl M MaTepuansl

CBWHL0BbIi 6/10K M3rOTOBAAIT U3 LLe/IbHONUTOr0 UKW Bbl4aBNEHHOTO CBMHLLOBOrO CTEPXHS ANaMeTpoMm
(50 ¢1) MM 1 gAnHOW 70 MM, OH UMEET MOJIOCTb AnaMeTpoM 25,4 MM U A/IMHON 57,2 MM (CM. pucyHoK 14).
MonocTb BbICBEPVBAIOT NEPKOW, UTOOBLI M3bexaTb noBpexaeHns 61oka. B kavecTse kanciona-getoHaropa
NCNO/b3yT CTaHgapTHbIV geToHaTop No8 (CLUA) (cM. npunoxeHune A). KomnnekT A UCNOb3YHT AN XULKOW
nacToo6pa3Hoil XMMMYECKOn NpoayKuMn, KOMNNEKT B — ana TBepaol XMMuyeckol npoaykumm (CMm. pucy-
Hok 15). [lns o6pa3ua B KOMNiekTe A Mcnosb3ylT h1akoH 06beMoM 12 M, UMELWI HapyXHbllii guameTp
21 mm. [na obpasua B Komnaekte B ncnonb3yoT haakoH 06beMom 16 M. MMeLWnili HapyXHblil gnameTp
24,9 mm. CTaHgapTHbIE NOAN3TUIEHOBLIE NPOOKM NOCTaBAAT BMecTe ¢ dhiakoHaMu. Tpyoky, oMKCrpytoLLyto
NONIOXEeHNe Kancna-getoHaropa B KoMmnnaektax A n B. nsrotosnsawT 13 6opocunmnkaTHoro ctekna. Ee BHelwl-
HWin guameTtp 10MM, gnuHa 75 MM, Tpy6Ky N0THO BCTABAAIOT B OTBEPCTUE ANAaMeTpoM 10MM, BbiICBEPIEHHOE
B LIeHTpe N0M3TUNIEHOBOV NPO6KK. [1N5 yaepxaHns thaakoHa B LLeHTPe N0/I0CTU CBMHLLOBOTO 6/10ka B KOMMNIEK-
Te A NCNONb3YIOT fjBa PEe3MHOBbLIX O-BUAHbIX KOMbLa (BHYTPEHHWI fuameTp — 16.5 MM. uameTp nonepeyHoro
ceyeHuss —2,5 mm).

PucyHok 14 — YcTaHoBKa AN NPOBEAEHUS UCNbITAHUSA MO MOAUMNLMPOBAHHOMY MeToAy Tpayuns
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J1— cTeknsiHHas Tpybka; B — cTeknsiHHbIN dhnakoH (12 mn B komnnekTa A. 16 mn akomnnekte B);
C — Onugmoe Konblo (ToNbKo B kKomnnekTe A); O — CBUHLOBBI 6710K; E — npo6ka

PucyHok 15 — Komnnektsl A n B

Mpoueaypa

LLlecTurpamMmmoBbIii 06paseL, nomeLLalT Bo (h/1akoH, CO6paHHbIli f0/MKHBIM 06pa3oM, KOTOpPbIV BCTaBsA-
10T B CBMHL,0BbI 6/10K. CBUHL0BbLIV 6/10K yCTaHaBMBAOT HA TBEPAYH0 NOBEPXHOCTb B 3aLLMLLEHHON 30He, Kar-
CloNb-AEeTOHATOP NOJTHOCTLIO BBOAAT BHYTPb M MOC/E TOro, Kak BCe N0A4N NOKMHYT 30HY UCMbITaHWSA, Kancob
npuBOAAT B AelicTene. C NOMOLLbI0 BOAbI, NCMOMb3YeMON [0 1 NOC/e UCMbITAHUS, M3MEPSAIOT C TOYHOCTLIO [0
0.2 M1 06BbEM MOAOCTU B CBUHLLOBOM 6/10KE.

Tpw MCNbITAHUSI NPOBOAAT HA XMMUYECKOl NPOAYKLMU U OAHO — Ha WHEPTHOWN 3TaNOHHOW XMMUYECKO
npoAyKLUM C MICNONb30BaHWEM KOMMNIEeKTa TOro xe Tuna.

KpuTepuun ucnbiTaHuii 1 MeToA OLeHKN pe3ynbLTaToB

B3pbiBHasA MOLLHOCTb OMNbITHOrO 06pasLa BelpaXaeTcs BCpeAHeM yBenmyeHnm obbema nosocTu B CBUH-
LLOBOM 6/10ke MO CPaBHEHUIO C BE/IMYMHOW, NONYUYEHHOW NPU UCMbITAHUN UHEPTHON 3TaIOHHOW XMMUYECKOW

npoAayKuum.
KpuTepuu ucnbiTaHusa cnegytowye:
«He cna6as»: cpefHee YACTOE pacluupeHie B 6/10Ke paBHO UW NpeBbiwaeT 12 cm3;
«Cna6as»: CpefiHee YMCTOe pacluvpeHue B G/0Ke cocTaB/isieT MeHee 12 cM3. HO MpeBbilaeT

3cm3
«OTCYTCTBYET»: CpefHee YncToe paclumpeHmne B 6710ke paBHO UK cocTasnseT meHee 3¢cm3
Mprvmepbl pe3ynbTaTtoB
Mpymepbl pe3ynbTaToB UCMbITAHUS Cepym 6 415 HEKOTOPbIX BUAOB XMMUYECKOW NPOAYKL N NpUBEAEHbI B
Tabnuue 10.
PaclunpeHmne c MHepTHO 3TanoHHOM XMMUYeCKol NpoayKumeli B koMmnaekte A npvsegeHo B Tabnvue 11.

27



FOCT P 54509—2011

Ta6nuuya 10— Mpumepbl pe3ynbLTaToB UCNBITAHUA cepun 6

CpcaMeo YMCTOe paclumpeHie.

XumMunyeckas npoaykums Peakuus (pesynbTar)

oMl
2,2 '-A3041(M306yTUPOHUTPUN) 18 He cnabas
2,2 '-A3041(2-b1eTUNBYTUPOHUTPUN) 14 He cnab6as
TpeT-ByTuna rugponepokcug. 72 % c Bogoi 7 Cnabas
TpeT-byTunnepokcuauerat. 75 % B pactsope 25 He cnabas
TpeT-bByTunnepokcnbeHsoart 19 He cnabas
TpBT-ByTnnne pokcun-2-atunrekcaHoart 10 Cnabas
Kymuna rugponepokcug. 85 % ¢ KymMeHoM 5 Cnabas
[in6eH3onnnepokcng 16 He cnabas
An-TpeT-6yTnnnepokcung 12 He cnabas
An-BTop-6yTnnnepokcmankapboHat 23" He cnabas
[Avmnsonponnnnepokcuankap6oHar 45" He cna6as
2.5-AnmeTunn-2.5-an-(TpeT-6yTMNNEPOKCH) FEKCUH-3 31 He cnabas
2.5-lumeTun-2.5-an-(6eH3onnnepokcun)rekcax 9 Cna6as
Av-H-nponunnepokcnankapboHaTt 32" He cnabas

"TpoBegeHO Npu TemMnepaType OKpyXalow,ero Bo3gyxa.

Tab6nuua 11 — PacwupeHne c UHEpPTHON 3TaSIOHHON XMMUYECKOW npoaykuueli B komnnekte A

Xumuyeckas npogyKums CpefiHee uncTOE paclUpeHune. cus
Bo3pgyx 6
AumeTundptanat 10
Yait-cnuput 10.5
MacTta, 60 % CaCO3 40 % gumeTtundTtanara 8
Boga 10

4.1.7 WcnbiTaHue cepumn 7: VicnbiTaHMA Ha TENN0BOI B3pbIB B yNakoBKe

VcnbiTaHne cepun 7 npefHasHayeHo A1 oTBeTa Ha BONpoc «MoXeT fin B3opBaTbCsA B yNakoBaHHOM
Buae?» (CM. pucyHok 1. knetka 10). B HacTosLee BpeMs UCNOob3yoT MeTOZ UCTbITaHWUSA Ha TEN1I0BOI B3pbIB B
ynaKoBKoO.

[JaHHoe ucnbiTaHne Heo6xo4MMO NPOBOANTL TOMLKO A9 XMMUYECKOW NPoAYyKLMK, BYPHO pearvpyioLlei
B XOZe UCNbITaHWUIA, CBA3AHHbIX C HArPEBOM B ONpeAeneHHOM orpaHnyeHHOM 06boMe (McnbiTaHus cepun 5).

Ycnosue ucnbITaHWii: UCbITaHWe cepumn 7 NPUMEHSIOT K yNakoBKam XMMUYECKON NpoayKumn (Maccoi He
60nee 50 kr) B TOM COCTOSSHUM U B TOM BUAE, B KAKUX OHA HAXoAuUTCs B 06paLleHmn.

WcnbiTaHne Ha TennoBoi B3pPbIB B yNnakoBke

BeepeHune

[JaHHoe ucnbiTaHne NPOBOAAT ANS onpefeneHns noTeHumana Tena0Boro B3pbiBa XMMUYECKO NpoaykK-
LMK B yNakoBKe.

Mpun6opbl U maTepuansl

[na npoBegeHNs faHHOTO UCMbITAHUS HEOBX0AUMBI crefyloLme Npubopbl U MaTepuansb:

- Tapa (He KpynHee Tapbl, He06X04MMOW NS 50 Kr XMMUYECKON NpoAyKUnK);

- XMuryeckas npoayKLuus:

- COOTBETCTBYIOLWNIA HarpeBaTebHbI Npn6op (Hanpumep, MOLHOCTbIO 2 KBT Ha 25 Kr XuMn4yeckoii npo-
aykuum);

- obopyaoBaHue Ana n3mepeHus.
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Mpoueaypa
McnblTaHne NpoBOASAT C yNakoBaHHOW XMMUYECKOW NpoAyKLUMei B TOM COCTOSIHUM U TOM BUAE, B KaKMXOHA
HaxoauTcsa B obpalleHun. MeTof MHULUUMNMPOBaHMSA TEM/I0BOro B3pbiBa COCTOUT B K&K MOXHO 60/1ee paBHOMep-
HOM HarpeBe XMMU4YeCcKol NPOoAYKLNM C MOMOLLbIO 3N1EKTPUYECKON HarpeBaTeNbHOM cnupann, Haxo4sLencs B
ynakoBke. [loBepXHOCTHasA TeMnepaTtypa HarpeBaTe/lbHO cnvpanu He f0/XHa 6bITb HACTO/ILKO BICOKOIA, UTO-
6bl BbI3BaTb MpEeXAEBPEMEHHOE BOCM/IAMEHEHNE XMMMWUYECKON mpoayKumn. MoXeT BO3HWKHYTb Heobxoau-
MOCTb B MCMO/Ib30BAHUN HECKObKNX HAarpeBaTe bHbIX Cnupaseil. YnakoBky ycTaHaBNMBaOT Ha CTEH/, B Lensax
ee yfepxaHusa B BepPTUKa/IbHOM NONOXEHUW. BKloyaloT CUCTEMY Harpesa U NoCTOAHHO PerucTpupyoT Temne-
paTypy Xummyeckoin npogykumm. CKopocTb HarpeBa Ao/HKHA cocTaBNATL 0koo 60 °C/y. PasHuua TemnepaTyp
XUMUYECKON MPOAYKLMN B BEPXHEW UHMKHENR YaCTSX YNakoBKM A0/KHA ObIThb KAk MOXHO MeHbLLER. PekomeHay-
eTcsa npeaycmMoTpeTb BO3MOXHOCTb AUCTAHLMOHHOIO YHWYTOXEHUA YNakoBKM B Criydyae MNOBpexXAeHUs
HarpeBaTesibHOro npubopa. lMcnbiTaHue NPOBOAAT ABaX[bl, €CNN TOMbKO MOCNe NEpPBOro WUCMbITAHUS He
npov3oiaeT B3pbIBa.
Kputepuu ncnelTaHus n MeTo OLEeHKN pe3ynbTaToB
OcyluecTBNAT HabnoAeHWe 3a NpM3Hakamy B3pbiBa UCMbITYEMOW YNakoBKW, O HA/IMYMU KOTOPbIX CBU-
[eTenbCTBYET paspylleHne ynakoBku. [ofyyeHHble pesynbTaTbl 4eACTBUTENbHbI TOTBKO ANS UCMbITYEMON
ynaKoBKM.
KpuTepuun ncnbiTaHus cnegytoLime:
«Ja»: paspyLueHvie BHYTPeHHel u/nnv HapyxHoi Tapbl C 06pa3oBaHneM 6osee Tpex )parMeHToB
(3aucknoyeHneMm HUXHel 1 BepxHeli yacTeli Tapbl) CBUAETEIbCTBYET O TOM. UTO UCMbITyeMas
XMMUyeckas NnpoayKLms MOXET NPUBECTU K B3PbIBY 3TOW YNaKoBKY;
«HeT»: OTCYTCTBME paspyLleHuns uav paspyLieHme c o6pasoBaHmeM He 6oee Tpex pparMeHToB CBU-
[eTenbCTBYET 0 TOM, YTO UCMbITYyEMas XMMmnyeckas NpoayKLms He B3pbIBAETCA B yNakoBKe.
Mpumepbl pe3ynbTaTtos
Mpumepbl pe3ynbTaToB UCNbITAHUS cepun 7 ANS HEKOTOPOW XMMMUYECKO NMPOAYKUNA NMpUBELEHbI B Tab-
nvue 12.

Tab6nunuya 12 — MNMpumepbl pe3ynbTaToB UCNbITaHUA cepumn 7

XumMuyeckas npoaykumsa Ynakoska Yuncno ockonkos PesynbTar
2,2 --A3041-(M306YTUPOHMTPUA) 4G. 30 kr B. 0. Hert
TpeT-ByTunnepokcnbemaoat 181,25 n > 30 Ja
TpeT-ByTunnepokcubeHsoart 6HG2. 30 n 5.0.™* Het
TpeT-byTunnepokcu-2-atunrekcaHoar 181.25 n >5 la
TpeT-byTmnnepokcu-2-atuarekcaHoat 6HG2, 30 n 5.0." Het
TpeT-byTmMnnepokcmnzonponunkap6oHar 1B1,25 n > 80 fa
TpeT-byTunnepokcunsonponunkapboHar 6HG2. 30 n > 20 ha
TpeT-ByTunnepokcunmusanat. 75 % B pacTBope 6HG2. 30 n 5.0."™ Het
Av6eH3onnnepokcng, 75 % c Bogoii 4G. 25 kr 5.0.1 Het
2,2-An-(TpeT-6yTnnnepokcmn)bytaH, 50 % B pacTtBope 3H1.25n 5.0 ." Het
2,2-An-(TpeT-6yTnnepokcmn)bytaH. 50 % B pacTtBope 6HG2, 30 n 5.0 ." Het

"«B.0.» 03HavyaeT «6e3 0CKONKOB».

4.1.8 WcnbiTaHua cepun 8

B faHHOI cepun ncnbiTaHUii cogepXaTtcs MeTobl UCNbITaHui ansa onpeaeneHus TCYP. TCYP onpege-
NSeTcs Kak caMasi Hu3Kas Temnepartypa, npy KOTOPOW XMMuyeckas nNpoAyKLus, HaxoAsLascs B yrnakoBKe,
MOXET MoABEPrHYTLCSA CAMOYCKOPSIOLEMYCA pasfioxeHno. 3HayeHne TCYP 3aBUCUT OT KOMOUHUPOBAHHOIO
BO3JeNCTBUA TakMx COCTaBMALNX, Kak TeMnepaTypa OkpyxaloLein cpepbl, KUHETUKA PasnoXeHns, pasmep
yNaKoBKW, a TakKe CNoCOBHOCTb XMMUYECKO NpoAyKLUY 1 ee Tapbl K Tennonepeaaye. 4na obneryeHns Tonko-
BaHWA pe3ynbTaToB MOryT 6bITb NCNO/b30BaHbI MOAENN, MPU KOTOPbIX OCHOBHOE CONPOTUB/EHNE TEM/TIOBOMY
MOTOKY OKa3blBaeTCA:

- Ha NIMHKUK pa3gena, T. €. Ha NOBEePXHOCTM ynakoBku (Moaens CeMeHoBa);
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- BHYTPUW XUMUUeckoli npogykummn {mogenb ®paHk-KaMmeHLKoro) nm

- coyeTaHMeM 3TUX iBYX a/1leMeHTOB (Mogenb Tomaca).

WcnbiTaHusa cepun 8 BkYatoT B cebs npouesypy U KpUTEpUU, KacarLnecs Tenn0yCcToRuMBOCTU XUMU-
YecKol NpoAyKuun Npu TemnepaTypax, Npy KOTOPbIX OHAa HAXoAUTCSA BOGpaLLeHUn, Uimn KacalLmecs yCTaHOB-
NEHUsi TOrO, COOTBETCTBYET /1N XMMUYECKAs NPOAYKLMS ONpesesieHnto camopasnaratlyeiics.

B HacTosLee BpeMsi 415 3TUX LieN1eil ucnonb3ylT MeToapl, NpeAcTaBneHHble B Tabnuue 13.

Ta6nuya 13— Mcnonb3yemble MeTOAbl UCNbITAHWI ANA UCNbITaHUI cepun 5

Kog ucnbitaHuns

Ha3BaHue ucnbiTaHnsa Moapasgen
(cepwus, Tun) Apa3H
8 a) WcnbiTaHne B uensax onpegeneHus TCYP metogom CLIAL 4.1.8.1
8 6) WcnbiTaHne Ha XxpaHeHne B agunabatnyeckux ycnosuax (MAY)* 4.1.8.2
8 B) McnblTaHne Ha XpaHeHWe B YCNI0BUAX aKKymynupoBaHua Teona- 4.1.8.3

'PekomMeHayemoe ncnbiTaHMe XMMUYecKo NpoAyKLUKN, Haxogaleiics B ynakoBke.
2>PekomeHAyeMoe UCnbiTaHMe XMMUYeCcKoi nNpoaykunu, Haxoasweica B ynakoBke, KOHTeliHepax cpeaHeii rpyso-
noAbeMHOCTM ANA MaccoBbix rpy3oB (KCITMI) unm uuctepHax.
AN'PekoMeHAyeMoe UcnbiTaHne XMMUYeckon npoaykummn, Haxogauielica B ynakoskax. KCITMI i manbix uMcTepHax.

Kaxaoe ucnbiTaHne CBSA3aHO IGO0 C XpaHEHMEM NpW YCTAaHOBEHHO BHELLHEN TeMnepaType 1 Habto-
AeHneM 3a No60oi MHMLMMPOBAHHON peakuuell, NM60 CXpaHeHWeM B YCI0BUAX, 6N3KNX K agnabaTnyeckum, n
n3MepeHnem CKOpoCTy Ten1006pa3oBaHuns B 3aBUCUMOCTI OT TemnepaTypbl. Kaxablii U3 ykasaHHbIX MeTO40B
NPUMEHSIOT K TBEPAON, XXUAKOW 1 NacToobpa3HO XMMUYeckoil NPOAYKLMU U MCNEePCUaM.

[JaHHbI nepeyeHb NCNbITaHUI He ABNAETCA NCHEPNbIBAOLWMM; MOTYT 6bITb UCNO/Ib30BaHbI APYre UCMbI-
TaHWS. eC/In C UX MOMOLLbI0 MOXHO NOJTy4nTb TOUHOE 3HadYeHne TCYP ynakoBaHHOW XMMUYECKOW NpoAyKLumK.

Ecnu Heobxogumo (TCYP < 50 °C gns opraHmyeckux nepokcmzos. TCYP <55 X pans camopasnarato-
L|eics XMMUYeCKon NpoayKLuMn), KOHTPOIbHAA 1 aBapuitHas TeMnepaTtypbl MOTYT 6bITb ONpeAeneHbl Ha OCHO-
Be TCYP B cooTBeTCTBUM C Tabnuuein 14.

Ta6nuuya 14 — OnpepeneHne KOHTPONbHOI 1 aBapuiiHoii Temnepatyp

Twn cocyga TCYP' > KoHTponbHaa Temneparypa ABapuiiHas Temnepartypa

<20 'C nnmn Huxe Ha 20 *C Huxe TCYP Ha 10 X Huxe TCYP

OpavHouyHas Tapa u KCrmr oT>20 X po 35°‘C Ha 15 X Huxe TCYP Ha 10 X Huxe TCYP
Bbiwe 35 *C Ha 10 X Huxe TCYP Ha 5 X Huxe TCYP

[MepeHOCHblEe LUCTEPHbI <50 X Ha 10 X Huxe TCYP Ha 5 X Huxe TCYP

"TCYP ynakoBaHHOI A5 o6paleHns XMM1U4eckoid npoayKkLuuu.

Ecnv xummnyeckyto npoAyKLmnio UCMbITLIBAIOT Ha NpeaMeT onpeaeneHns Toro, ABIAeTCs i OHa camopas-
naratoLeliica XMMU4eckoin npoaykumeid, To NPOBOAST UCNbITaHNA cepun 8 unn noagxogsllee anbTepHaTUBHOE
UcnbITaHWe C Lesibio onpeaenuTb, cocTaBnseTt im ee TCYP -j75 X . ecnun oHa HaxoauTcs B 50-kunorpaMMoBoli
ynakoBkKe.

PesynbTathbl, NoNy4yeHHble 4na Hanbonee KPYnHoOW ynakoBkW, NPUMEHMMbI K MEHbLUUM N0 pa3mepy yna-
KOBKaM aHa/IOTMYHOl KOHCTPYKLMMN 1 U3 aHaNorMyHoro Mmatepuana, ecnv Tensonepejaya Ha eAvHuLy Macchbl
He MeHbLUe, YeM A5 60nee KPynHO YyNnakoBKu.

Ycnosus ncnbiTaHwuii;

- [0 NpoBefieHNa ucnbiTaHnii B Lienax onpegenendus TCYP onpefensaioT adhekT HarpeBaHns B OrpaHu-
YeHHOM 06beme (McnbiTaHua cepun 5). CnegyeT NPUHATL Mepbl 6€30MacHOCTH, yunTbiBaoLWMe BO3MOXHOCTb
OMnacHoOro paspyLUeHns cnbiTaTeIbHOro Cocya v onacHoCTb, CBA3aHHYI0 C BOCM1aMeHEHNEM BTOPUYHbLIX TOM-
NIMBOBO3YLLUHbIX CMECEI 1 C BblAENEHNEM TOKCUYHbIX MPOAYKTOB Pa3oXeHns. XUMUYecKy NpoayKLmio, Ccno-
CO6HYI0 IeTOHMPOBAaTb, C/leflyeT UCTbITbIBATb JILLIL NOC/IE NPUHATUA 0COBbLIX Mep NPesoCTOPOXHOCTH,;

- BbIOpPaHHOE ncnbiTaHne JO/MKHO ObiTb penpe3eHTaTVBHbLIM C TOUYKM 3peHnsa pasmepa n matepvana yna-
koBKkW. B cnyyae Bbi6opa MeTannuuyeckoit Tapbl, KCITMI uan LncTepH MOXeT BO3HUKHYTb HEO6X0AMMOCTb B
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TOM. YTOObI BK/IIOUNTbL B OMbITHLIN 06pasel, penpe3eHTaTVBHOE C TOUKW 3peHns meTanna(os) 1 naowann KoH-
TakTa Ko/IM4yecTBo MeTanna,

- 0CO6YI0 OCTOPOXHOCTb CnefyeT NposBAATbL Npu paboTte ¢ o6pasuammn, KOTopble BbINN NCTbITaHbl, Tak
KaKB HUX MOT/IY NPOU30TN U3MEHEHNSA, CAeNaBLLIVe NX MeHee yCToNUMBbIMY 1 60ee YyBCTBUTEbHbIMU. oC-
ne ncnbiTaHna 06pasLbl CrefyeT Kak MOXHO CKOpee YHUUTOXUTD;

- 06pasLbl, KOTopble 6blIM UCMbITaHbl NPU ONpefeNieHHon TemMnepaType U SBHO He npopearnposany,
MOTYT 6bITb MCMO/Ib30BaHbl MOBTOPHO NULLL A1 NPOGHBIX Lenei Nnpyu ycnoBUm NPUHATUS 0COBbLIX MEP OCTOPOX-
HocTu. Ans onpegenenus aktnyeckoin TCYP cnefyeT ncnonb3oBaTth CBeXVe 06pasLbl.

Ecnu vcnbiTbiBalOT HEMOJIHYIO YNaKOBKY, AaHHble O TensooThadve, UCNob3yeMble A/ onpefenieHus
TCYP. LOMXHbI 6bITb TUNMUYHBLIMU AN yNnakoBkn. KCITMI™ unu umctepHbl. 3HaYeHUe TensooTAaun Ha eAuHuLYy
maccbl ynakosku. KCI'MI™ unm LucTepHbl MOXHO onpeaennTb nyTem pacyeTa (Cy4eToM Ko/imyecTsa XmMMumyec-
KO NpoAyKuMmn, pa3mepoB yNnakoBku, Tenaonepesayn B XMMUYeckoi npoaykuum 1 tennonepejayn yepesyna-
KOBKY B OKpYXaloLLyl cpegy) wam nytem M3mMepeHus nonynepuoga OxNaxAeHUs ynakoBKW, 3anoSIHEHHOM
[aHHON XMMUYEeCKoV NpoayKLUMein nnm Kako-nnbo Apyroi XMMmyeckol npoaykumeli ¢ aHanormMyHbIMK husn-
Yeckumu cBolicTBamu. 3HaueHve TeN100TAauN Ha eguHULy macckl L. BT/kr K. MOXHO paccunTatb Ha OCHOBE
nonynepuoga oxnaxgenus f,2, c. n ygenbHoin Tennoemkoctn Cs, [X/Kr-K, XMMnyeckoin npoAykuum no
cnepytoweii hopmyne;

Monynepuog oxnaxaeHns MOXHO onpegennTb NyTeM U3MepPeHUs Nepuoaa, 3a KOTopbli pasHuLa Mexay
Temnepartypoii obpasua 1 TemnepaTypoii okpyxatoLleii cpefbl yMeHbLUMNACLB ABa pa3a. Hanpumep, B ciyyae
XNAKOCTel Tapa MOXeT ObITb 3anoiHeHa AnbyTundTanaTtom uamn gumeTundranarom, KOTOpbIi pasorpeBaeT-
ca npnbansutensHo fo 80 °C. Body ncnofnb3oBaTb He crefyeT, Tak Kak 13-3a ncnapeHus/koHgeHcaumm MoryT
6bITb MNOyYeHbl OWNOOYHbIE pe3ynbTaThl. MNageHne TemMnepaTypbl MU3MEPSIOT B LLEeHTPe ynakoBku B Temnepa-
TYPHOM UHTepBase, BkoYarwLem B cebs npegnonaraemyo TCYP. [1na macwtabrupoBaHUst MOXET OKa3aTbCs
Heo6X0AMMbIM NOCTOSIHHO KOHTPO/IMPOBAThL TeMnepaTypy XMMUYecKkoil NpoAyKLMM 1 oKpyxatoLleli cpegpbl 1
3aTem MCNoNb30BaTh SINHERHYIO perpeccuto Ans noayyeHns KoaMULMEHTOB ypaBHeHNSA

1n(r- T =cOec +t.

roe T— TemnepaTypa XMMU4Yeckoi npogykumu, “C;
Ta— TemnepaTypa okpyxatoLiero sosgyxa. °C;
c0= In [(HayanbHas TemnepaTypa X1MMU4eckoli NpoayKunm) — (HayanbHaa TemnepaTtypa OKpyxatoLiero
Bo3ayxa)l;

t— Bpewms, C.
MpumMepbl Nokasarteneii TenooTAauM A8 PAAA TUMWYHBIX YNIaKOBOK NpuBeeHbl B Tabnuue 15. haktu-
yeckoe 3HaueHue 3aBUCUT OT (DOPMbI, TOSLLUHbLI CTEHOK, MOBEPXHOCTHOTO NOKPLITUS U T. 4. Tapbl.

Tab6nuua 15— 3HayeHune TensooTaaun Ha efuHMLY Macchl ynakoBok. KCTMI v ynctepH

HomuHanbHas eMKoCTb, Tennootaaya Ha eAnHULY

Tun Tapbl n Copepxumoe maccs! L, MBT/K mr

[NS KNAKON XMMWYECKOR NpoayKunu:

1A1 50 475 xr M1 63
1H1 50 47.5 kr AM D’ 1 94
1H1 200 200 Kr BoAbl 56
3H1 (uepHas) 60 475 kr AM D" 105
6HG2 30 35.0 kr M " 69
KCrmMmr 31 HA 1 500 500 kr BoAbl 51
LinctepHa 3400 3400 kr BoAbI 18*
KoHTeliHep-uynctepHa (M3oTep- 20000 14150 kr usogogekaHa 1.7
MUYecknii)
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OkoHuyaHue Tabnuuybl 15

HomMuHaIbHas eMKoCTb, Tennootaava Ha eguHULYy

Tun Tap! n Conepxumoe mMaccbl L. MBUK kr
Ans TBEPAON XUMUYECKON NPOAYKLNK:
1G 38 28,0 kr AUT®5 35
1G 50 37.0krgUres 29
1G 110 85.0 kr ALIFTOM 22
4G 50 32.0 kr ALUT ®s 27

"AM® — gumeTwdTanar.
""PaccyutaHa Ha OcHOBe koadphuumeHTa Tenaonepegayu, pasHoro 5 Bt/m K.
nAnynknorekcundrtanart (TBepAas xummyeckas npoayKuns).

4.1.8.1 WcnbiTaHune Tuna a) cepum 8: NcnbitaHne B Lensax onpegeneHns TCYP metogom CLUA

BeepgeHune

[aHHbIM MeToAOM onpefenslT MUHUMaNbHYIO NMOCTOSHHYI TemnepaTypy OKpyxawLiein cpefbl, npu
KOTOPOI B KOHKPETHOI ynakoBKe NPOMCXOAUT CaMOYCKOPSilOLeecs pasfioXeHue XMMWUYeckKol NpoayKuuu.
OTUM METOA0M MOTYT UCNbITbIBATL YNAKOBK/ BMECTUMOCTbLIO f,0 220 1. MOXHO TaKke nonyynTb UHAMKaLMIO
B3PbIBOOMACHOCTU, CBA3AHHO C peakunei pasnoxeHus.

Mpun6opbl M MaTepuansl

WcnbiTyemas xuMuyeckas npoayKuusa 1 ynakoBka f0/MKHbI 6bITb TUMMYHBLIMUW 4719 XMMWUYECKOW NpoayKuum
1 YNakoBOK, NpeAHasHavyeHHbIX 415 ncnonb3osannsa. KoHdurypaumns ynakoBkm MMeeT CylleCTBEHHOe 3Haue-
HVe ANSA 3TOro UCTbITaHNS.

Mpr6op COCTOUT U3 NCNbITATENBbHON KaMepbl, B KOTOPOI TeMnepaTypa BO3Ayxa, OKPYXarLwero ncnbitye-
MY YNakoBKy. MOXeT MNOoAAePXNBaTbCA HA MOCTOAHHOM YPOBHE B TeYeHne MUHUMYM 10 gHew.

WcnbiTaTenbHasa kamepa fo/mkHa 6bITb M3roToB/IEHA TakKMM 06pa3oM, YToObI:

- OHa 6blna XOpOoLLOo N30NNPOBaHa;

- Temneparypa LUpKyIMpyloLLero Bo3ayxa TepMmocTaTuyeckm KOHTpoavpoBsanach, obecneunsas paBHo-
MepHyIo TeMnepaTypy Bo3ayxa B npegenax 2 X OT HYy)XHOV Temneparypbl;

- MYHMMasIbHOE paccTosiHMe MexX [y YNakoBKOW U CTEHKOW kamepbl cocTasisano 100 Mm.

MoxeT 6bITb UCNONb30BaH NGO TUN NeYn, ecnm oHa yaoBneTBOPsSeT Tpe6oBaHNAM B OTHOLLEHUN pery-
NMpoBaHna TeMnepaTypbl U HE BbI3OBET BOCMN/IAMEHEHUS NMPOAYKTOB Pas/ioXeHus.

Meyb Ana ManorabapuTHbIX yNakoBOK MOXHO M3rOTOBUTbL U3 cTanbHOro 6apabaHa 6e3 AHuuia BMeCTU-
MoCTblo 220 . B Takyto neyb MOryT 6biTb CBOOOAHO MOMELLEHbI YNaKOBKM BMECTUMOCTbIO A0 25 n. YepTex
KOHCTPYKLMMN N306paeH Ha pucyHke 16. B Takoli neunm MoryT 6bITb UCTbITaHbl 60M1ee KpynHble yNakoBKW, ecun
NMPOMEXYTOK MeXAy YNaKoBKOW 1 CTeHKOI neun coctasnset 100 mm.

OpfHopasoBas neyb A48 KpynHorabapmnTHbIX yNakoBOK MOXET 6bITb M3roTOBEHA M3 MMoMaTepuana pas-
MepoM 50 X 100 MM. yNIOXXEHHOTO B KyGUYeCKyto pamy ¢ pasmepom pebpa 1.2 M. KOTOPYI0 NOKPbIBAT U3HYTPU 1
CHapy>Xu BOAOHENPOoHMLaeMoli haHepoii TONLLMHOK 6 MM U TepMeTU3nPYIOT CO BCeX CTOPOH 100-munanmeTpo-
BbIM C/IOEM CTEK/10BO/IOKHA. COOTBETCTBYIOLL M YepTex nokasaH Ha pucyHke 17. Pama foxHa 6bITb CHabXe-
Ha C OfHOIi CTOPOHbI WAPHUPOM, YTOObI MOXHO 6b1/I0 NPOM3BOAWUTL 3arpy3Ky W pPasrpysky UCMbITaTeNbHbIX
6apabaHoB. Ha nony gonxeH 6biTb ycTaHOB/EH HA pebpo nunomaTtepuan pasmepom 50 x 100 mm ¢ 200-mun-
NIMMEeTPOBbLIMY 3a30pamu NO LeHTPY 419 YAepXaHua ncnbiTaTebHOro KOHTelHepa Haj noiom 1 obecneyeHns
CBOGOAHO LMPKYNALMN BO3AyXa BOKPYT yNnakoBKu. [lBepb A0/kHA OblTb CHabXeHa COOTBETCTBYIOLMMUN CKO-
6amu gnsa nepemelleHns 6apabaHoB C MOMOLLbI BMIOYHOTO NOrpy3ymnka. Ha npoTMBONOIOXKHOI NO OTHOLWE-
HUIO K IBEPY CTOPOHE J0JIKEH OblTb YCTAHOB/IEH BEHTUAATOP. BO3ayX fOMNKEH LMPKYNMpoBaTbh U3 BEPXHETrO
yrna neun K BeHTUIALMOHHOMY OTBEPCTUIO, PACMO/IOXEHHOMY B AMAroHasibHO MPOTUBOMOJIOKHOM HUXHEM
yrny. [lns pasorpesa Bo3gyxa [JOCTaTO4YHO UMEeTb 3N1EKTPUUECKUI Harpeearte/lb MOLHOCTbIO 2.5 KBT. B BO3Ay-
X03ab0pHVKE 1 BEHTUNSALMOHHbLIX BbIMYCKHbIX KAHANAX, a Takke B BEPXHEW, CpeAHen 1 HUKHEeR YacTax neun
cnepyet ycTaHOBUTbL Tepmonapbl. B cnyyae xumudyeckoin npoaykuun. TCYP KOTOPOW Hxe TemnepaTtypbl OKpy-
Xalowiero Bosayxa, ucrnbitaHue cnefyeT NnpoBOAUTL B KaMepe OXTaxX4eHUs Uan AN OXNaxKAeHUa neun cnegy-
eT ucnosb3oBaTb TBEPAbIA ANOKCKA yriepoaa.
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A — 13019uMA TONWMHON 25 MM: B — 6GapabaH 6e3 gHuwa. 220 n: C — Tpy6a. 19 Mm. O — cTepxeHb ¢ neTnei. 9.6 Mm: £ — usonauus
Ha CTaflbHOM MOKPbITUW./7 — KOHTPONbHbI kabenb. 3MM: G — BEHTUNATOP:// — Tepmonapbl U KOHTPO/bHbIE NPUGOPLL: /| — ApPeHax:
J — yrnoBasi cToiika. 25 MM. K — HarpeBaTenb 6apabaHa. 2 kBT

PucyHok 16 — KOHCTpPyKUMA neun AnsA ManorabapuTHON ynakoBKu

YnakoBka lo/mkHa 6bITb 060pyA0BaHa U3MepPUTENbHLIM KaHaIoM A/15t BBOAA TEPMOnaphbl B yNakoBKy Bee
cpepHeli Touke. 1aMepuTenbHbIii KaHan MOXET GbiTb M3rOTOB/IEH U3 CTEKNA, HEPXaBEIOLLLEl CTann Unm apyroro
noAxoAsuiero Matepuana, 04Hako BBOAUTL €0 C/ieyeT TakuM 06pa3oM, UTO6bl HE YMEHbLUUIACH MPOYHOCTb
YNaKOBKV UMM BEHTUASLMOHHAS CMOCOGHOCTb.

TpebyeTcst NpuGop ANS HENPEPBLIBHOTO W3MEPEHUsI U perncTpauuyM TeMNepaTtypbl; OH AO/KEH GblTb
3allMLLeH OT NIaMeHU 1 ONacHOCTMW B3PbIBa.

WcnblTaHus cnedyeT NPOBOANTL B 30He, 06ecneyvBatoLLeil Hagaexallyio 3aluTy oT noxapa, onacHocTy
B3pbIBa U TOKCMYHbIX AbIMOB. PeKkoMeHAyeTca npesycMoTpeTb 6e3onacHoe paccTosiHue 90 M Mexzay 30HOM
UCMbITaHWS U JOpOraMm 06LLeCTBEHHOTO NOJIb30BaHUSA, XU/bIMU 34aHUSAMU. EC/IM BO3MOXHO BblAeeHne Tok-
CUYHBIX AbIMOB, TO CNleAyeT NpeAyCcMOTPEeThL 6o/ee WHPOKUEe 30HbI 6e30MaCHOCTY.

Mpoueaypa

YnakoBKy B3BeLIMBAIOT. B CNbITyeMyto ynakoBKy BCTABASOT TEpMONapy, YT06bl MOXHO Gblf10 KOHTPOIU-
poBath TemnepaTypy B LeHTpe o6pa3ua. Ecnu Tpebyemasi TemMnepartypa neuu Huxe TemMnepatypbl OKpyxaro-

LLiero BO34yxa, T Neyb BK/IOYAIOT U €€ BHYTPEHHIOK YaCTb OX/TAXAAT A0 HYXHOI TEMNepaTypbl, Npexae Yyem
NoMecTUTbL BHYTPb yNakoBKy. Ecniv TpeGyemas TemnepaTypa neuu paBHa uau npesbiliaeT TemnepaTypy okpy-
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A — BeHTUNATOP; B — wapHupsl; C — nsonauyums; O — Harpesatenb; E — 6apabaH. F — 3anop. G — 6apabaH (Hanpumep.
0.68 +0.89 m)

PucyHok 17 — KOHCTpyKUMS neyun Ans KpynHora6apuTHON ynakoBKu

Xatouwero Bo3ayxa, ynakoBky BCTaB/IA0T B NeYb Npy TeMnepatype oOKpyXatoLero Bo3ayxa u 3atem nedb BK/H0-
yaloT. Mexay ynakoBKOW 1 CTEHKaMM Neyn AoMKEH COXPAHATLCA MUHUManbHbIA NpoMexyTok 100 MM,

O6pa3seL, HarpeBaeTCs, U HENPePbIBHO KOHTPO/IMPYIOT TeMnepaTtypy o6pasLa v UcnbiTaTeIbHOW KaMepbl.
PernctpupytoT Bpems, korga TemnepaTypa obpasua focTuraeT ypoBHS, KOTOpbI Ha 2 °C HuxXe TemnepaTtypbl
ncnbiTaTenbHol kamepbl. 3aTeM UCMbITaHUe NPOA0MKAT B TeUeHMe CneayoLnX CeMU JHEeN UK [,0 Toro Bpe-
MeHW. Korga TemnepaTtypa o6pasLa noBbICUTCA 40 YPOBHSA, KOTOpPbIli Ha 6 *C unn 6onee npesbilaeT Temnepa-
TYpy WucCMbITaTeNbHOW Kamepbl, €Cnu 3TO MNpou3oifeT paHblie. Pernctpupyetcsa Bpems, 3a KoTopoe
Temnepatypa obpasua nogHsANack C YPOBHS, KOTOPbIV Ha 2 °C HUXe TemMnepaTypbl UCMbITaTe/IbHO Kamepbl, 4,0
ee MakCUMasnbHol OTMETKM.

Mocne 3aBepLUeHNs UCMbITaHWA 0XNaanTb 06paseL, v BbIHYTb €10 U3 UCnbiTaTteslbHol kaMmepbl. OTMeTUTb
M3MeHeHne Temneparypbl BO BpeMeHun. Ecnu ynakoBka ocTanacb HEMOBPEXAEHHOW, 3athkCcupoBaTk NOTEPIo
Maccbl B NPOLEHTHOM OTHOLUEHUUN 1 YCTAHOBUTb, MPOU3O0LLN TN Kakne-nmbo n3MeHeHns B coctase. Cneayet
Kak MOXHO ckopee yAanuTb obpasel,.

Ecnu TemnepaTypa o6pasua He npesbiaeT Temnepartypy neun Ha 6 °C nnu 6onee, NoBTOPUTL UCMbITA-
HVe C UCnoNb30BaHMEM HOBOro 06pasLia B neyn, pasorpeToil 4o TemnepaTypbl, NPEBbILLIALLENR NPEXHIO Ha
5°C. TCYP onpefensaioT Kak HavMeHbLUY0 TemnepaTtypy neyu, npu KOTOpoi Temnepartypa o6pasLa npesbiwa-
eT Temnepatypy neun Ha 6 °C unu 6onee. ECim Xumu4yeckyo NpoAyKLMIO UCMbITbIBAKOT C LLE/bl YyCTaHOBUTD,
TpebyeTca nn perynnpoBaHvie TemnepaTypsbl, TO ceAyeT NPOM3BeCcTM 4OCTaTOYHOE YAC0 UCTbITaHWi C Lenbio
onpegenutb TCYP ¢ ToYHOCTbIO 40 5 °C 1ycTaHOBUTL, NpeBbiwaeT nm TCYP 60 BC nnv paBHAeTCA 3TOMY 3Ha-
YeHuno. Ecnm xmumunyeckyto NpoayKLMI0 UCMbITIBAOT B LLENSX ONpefeneHns Toro, oTeeyvaeT /I OHa KpUTEpUio
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TCYP, ycTaHOBNEHHOMY [i/17 caMmopa3sfiaraioLeica XMM1M4eckon npoayKLmun, To cnefyeT NPpoBecTn A0CTaTou-
HOe YMC/0 UCMbITaHWA, 4TO6bLI onpeaenuTb, coctaBnseT nm TCYP B 50-kunorpammoBoli ynakoske 75 °C nnu
COCTaBNAET MEHbLUYIO BE/INUNHY.

Kputepum ncnoiTaHusa u METO[ OLLEHKU pe3ynbTaToB

TCYP pernctpupyeTcsi kak HauMeHbLLasa TemnepaTypa, Npu KoTopoli TemnepaTypa o6pasyua npeBbllLaeT
Temnepartypy neuu Ha 6 °C nnu 6onee. Ecnv temnepaTypa o6pasia He npeBbllaeT TemnepaTypy neun Ha 6 °C
unn 6onee HW Npu o4HOM ucnbiTaHun. TCYP pernctpupyeTcs kak TemnepaTypa, npesblluarias Makcumasb-
HYl0 TeMnepaTypy neuu.

Mpumepsbl pe3ynbTaTos

MpyMepbl pe3ynbTaToB UCNbITAHUIA TUNA @) cepumn 8 4719 HEKOTOPbIX BUAOB XMMUYECKO NPOAYKUMN NpK-
BefeHbl B Tabnuue 16.

Tab6bnuya 16 — MNpumepbl pe3ynbTaToB UCNbITAHWA TuNa a) cepun 8

Xummnyeckasa npoayKums Macca o6pasua, kr Tapa TCYP."C
TpeT-AMunnepokcubeHsoar 18,2 6HG2.22.8 n 65
TpeT-byTunnepokcnauetat(60 %) 7.2 6HG2.22.8 n 75
Ln6eH301Nnepokcus 0.45 1G 70
An-(4-TpBT-6YTUNLMKNOTBKCUA)NEepokcuankapboHart 43 1G 40

2,5-lnaTtokcn-4-mophoNMHOGBH30NANAZOHNIA-LUHK-

xnopupa (66 %) 30 1G. 50 n 50
2-(N-3Tokcukapb6oHUN-M-dhenmnnamMmmHo)-3-MeTok-

cu-4-(bl-meTnn-M-yuknorekcunamMmnmMo) 6eH301ANA30HNA-

ummMkxnopug (62 %) 10 61G. 25 n 50

4.1.8.2 WcnbiTaHve Tuna 6) cepum 8: VicnbiTaHne Ha xpaHeHue B agmnabatmnyeckux ycnosusax (MAY)

BeepeHune

[aHHbIM MeTo40M onpefensoT PYHKLNOHANBHO 3aBUCSLLYI0 OT TeMNepaTypbl CKOPOCTb 06pa3oBaHNns
Tenna pearvpyoLleii XuM1M4eckon npoaykuun. MonyyeHHble 3Ha4eHns Tennoobpa3oBaHNs NCMOJb3YIOT BMEC-
Te C AaHHbIMU O TENI00TAAYE, KacarwLUMMUCS KOHKPETHON ynakoBku, Ans onpegeneHus TCYP xummnyeckoi
NpoAyKuu1Kn B ero Tape. 3T0T MeToA NPUMEHUM KO BCEM Tunam Tapsbl, Bkitodas KCITMI™ v uuctepHbl.

i3mepeHnss MOXHO NPOBOANTL B TeMMepaTypHOM UHTepBase oT muHyc 20 °C go natoc 220 °C. HaumeHb-
Liee NoBbILLEHNEe TeMNepaTypbl, KOTOPOE MOXeT BblTb 06HAPYXEHO, COOTBETCTBYET CKOPOCTU Ten1006paso-
BaHns 15 mBT/kr. BepxHuii npefen onpefensiT ¢ y4eTOM CMOCOOHOCTM CUCTEMbI OXaXAeHns 6e3onacHo
0XNagnTb XMMUYECKYH0 Npoaykumio (BnaoTb fo 500 BT/kr, ecnv B kayecTBe oX/1afuTenst UCNOAb3yT BOAY).
YcnoBusa ucnbiTaHUA He ABNAIOTCA abCoNTHO agmabaTuyecknmu, Tak Kak TernsioBble noTepu cocTaBsT
meHee 10 mBT. MakcumanbHas norpelwHocTb coctasnseT + 30 % npu 15 mBT1/kr u HO % — npu 100 mBT/kr
(10 BT/«r).

Ecnu cnctema oxnaxgeHust BKIlO4YaeTCcs Ha aTane, Ha KOTOPOM CKOPOCTh Tenoo6pa3oBaHuUs NpeBsbllla-
eT ox/laxaloLLyto CNOCO6HOCTb, MOXeT MPOuU30NTK B3PbIB. MO3TOMY crefyeT 0cob0 TwartesibHO NOJONTH K
BbI6OPY MecTa UcnbiTaHus, YTO6bl CBECTU K MUHUMYMY BO3MOXHYI0 ONAaCHOCTb, CBA3aHHY0 CO B3PbIBOM, a Tak-
)Xe BEpOATHOCTb NMOC/eAYI0LLEr0 B3pbiBa ra30BbIX MPOAYKTOB Pa3/ioXXeHUs (BTOPUYHbINA B3pbIB).

Mpn6opbl n MaTepuansl

Mpnbop cocTomnT U3 CTeKNAHHOro cocyaa Abloapa (1 unam 1,5 1), B KOTOPOM COAEePXUTCHA 0b6paseL, repme-
TWYHOI Neun c cuctemoii gudpepeHuansHOro peryiMpoBaHus ana nogaepXkaHusa tTemnepartypbl B npegenax
0.1 °C no cpaBHeHMIO Cc TemMnepaTtypoli obpasua n MHEPTHOM KpbILKK Ansa cocyaa [bloapa. B ocobbix cnyyasax
MOXET BO3HWKHYTb HE06XO0AMMOCTb B MCNOMb30BaHUU fepxaTeneii obpasua, M3roTOBIEHHbIX U3 APYrux
KOHCTPYKLMOHHbIX MaTepuanos. HarpesaTenbHas cnvpasb U 3MEEBUK OX/TAXKAEHNA NPOXOAAT Yepes KPbILLKY
BHYTPb cocyaa. [lns npefoTepalleHns NosbIeHNA faBneHuns B cocye [ibioapa npegycMoTpeHa ByXMeTpo-
Bas kanunnspHasa MNT3® Tpybka, NpoxoAsLas CKBO3b repMeTUUHY0 KpbILKy. [ BHYTpEHHero pasorpesa
XMMWYECKOWN NPoAYKLUMM [0 3apaHee yCTaHOBIEHHON TeMnepaTtypbl Uan 415 KannbpoBKN UCMONb3YIOT Harpe-
BaTe/IbHbIA 3/1EMEHT NOCTOSAHHOM MOLLHOCTU. BHYTPEHHWI HarpeB 1 oxnaxaeHne MoryT 6biTb aBTOMATUYECKN
npekpaLleHbl UM BHOBb Hayartbl NMpu 3apaHee yCTaHOB/IEHHbIX Temnepartypax. [ToMumo cucTemsl oxniaxae-
HUSA, yCTaHaBMBAOT BTOPUYHBINA NpefoxXpaHnTe b, OTCOEUHAOLLNIA NeYb OT ICTOYHUKA SHEPTUN NPK 3apaHee
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yCTaHOB/IeHHOV TemnepaType. CxeMaTuyecku NCMbITaHNE Ha XpaHeHue B agnabdaTnyeckux ycnosusax (MAY)
n3obpaxeHo Ha pucyHke 18.

TemnepaTypa XMMUYECKO NPOAYKL UM U3MEPSETCA B €€ LIeHTPe C NOMOLLbI0 TepMOonap W NAaTUHOBbIX
£aT4MKOB CONPOTMBEHUSA, MOMELLEHHbIX B CTA/IbHYI WK CTEKNAHHYI0 TPYGKY. TemnepaTypa oKpyXatoLiero
BO3Jyxa M3MepsieTcs Ha TOI e BbICOTe, YTO MTeMNepaTypa obpasua, Takke C MTOMOLLbI TepMonap Unm naatu-
HOBbIX AATYMKOB CONPOTUBAEHUS. [INA OCYLLECTBNEHNA KOHTPO/A TemnepaTypbl XMMUYECKOW NpoayKLMn n
BO34yXa B neun TpeGyeTcs 060pyA0BaHNe A1 HENPEPbLIBHOMO M3MEPEHUS 1 perucTpaunm TemnepaTypbl. 1o
ob6opyfoBaHmne JOMKHO GbITh 3aLLMLLEHO OT N1aMeHn 1 B3pbiBa. B cnyyae xuMmuyeckoii npogykuum. TCY PkoTo-
poii HUXe TeMMepaTypbl OKpYXatoWwero Bo3ayxa, UCrbiTaHMe cnefyeT NPOBOAUTL B KAMepe OXNaXaeHUst unm
LN OXNXAEHUS MeYmn crefyeT UCNob30oBaTh TBEPAbIA AMOKCUA yrnepoaa.

Mpoueaypa

Kann6poBky oCyLLEeCTBNAT CneyowmuM 06pasom:

- HanosIHAT cocya [bloapa x1opuaom Hatpus, AnbyTundTanaTtoMm Ui COOTBETCTBYIOWMM Mac/ioM 1
noMeLLaloT ero Baepxartesb cocyga B neuu NAY;

- HarpeBaloT o6pasel, C LWaroBbiM NoBblleHneM TemnepaTypbl 20 BC, UCMONb3Yys ANS 3TOr0 cuctemy
BHYTPEHHEr0 Harpesa C M3BECTHOM HOMUHA/bHOI MOLLHOCTLI, Hanpumep 0.333 unu 1 BT. nonpegenstoT Ten-
nosble notepu npn 40 °C. 60 “C, 80 BC 1 100 CC;

- UCNONb3YIOT AaHHble 415 onpefeneHns TeNnI0eMKocTu cocyga [bioapa, NpUMEHASs MeToA, N3/T0XEeH-
HbIN HUXe.

A — MHOTOTOYEUHbI PErNCTPaTOop 1 perynaTop Temnepatypbl (10 MB); B — HapyxHas yCcTaHoBKa Ha Hy/b; C — 3anucbiBatolee
YCTPOIACTBO BbICOKOM TOYHOCTU; D — ynpasnexve. £ — pene; F — BHYTPEHHWIi NepBuUYHbIi HarpesaTtesb

PucyHok 18 — Cxema npubopa ansa nposegeHus NAY
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Mpoueaypa ncnbiTaHns:

1) cocyp [bloapa HanonHAT B3BELUEHHbIM 06pasLoMm, BKIYas TUNUYHOE KOMMYECTBO MaTepuana
Tapbl (C/IM OHa MeTannyeckas), 1 NoMeLLatoT ero B flepxartesb cocyfa B neun NAY;

2) npucTynaloT KHabnoaeHVIo 3a TemnepaTypoii 1 3aTeM NoBbIWaoT TemnepaTypy o6pasua, Mcnonb3ys
BHYTPEHHWIA HarpeBaTe b, [0 3apaHee yCTaHOBIEHHOI0 YPOBHS, NPU KOTOPOM MOXeT NPOU30iTM 06HapyXnBa-
eMblil caMopasorpes. Y Ae lbHYI0 TEN0eMKOCTb XUMUYECKOV NMPOAYKLMM PACCHUTLIBAIOT C MOMOLLbIO AAHHbIX O
NOBbILIEHUN [aB/IEHNA, BDEMEHUN HArpeBa 1 HarpeBaTe /IbHOW MOLLHOCTK:

3) BHYTPEHHWI1 HarpeB NpekpaLLaloT 1 NpoBepsAlT Temnepatypy. Ecnv B TeueHve 24 4 NoBbILLEHNA TEM-
nepaTtypbl 3a cyeT camopasorpesa He HabnwogaloT, nosbllaloT Temnepatypy Ha 5 BC. [laHHyt0 npoueaypy
NOBTOPSAIOT 4,0 TEX MOP. NoKa He 6yeT 06HapyXeH camopasorpes;

4) ecnu obHapyxeH camopasorpes, obpasel, HarpesatoT B agnabaTnyecknx ycnosuax o 3apaHee ycra-
HOB/IEHHOI TeMnepaTtypbl, NPU KOTOPOW MHTEHCMBHOCTbL TEN006pa3oBaHNs MeHbLUe oxnaxaatoLeli cnocob-
HOCTW. NOC/Ie Yero BKYaT CUCTEMY OXNaXAEeHNS;

5) nocne oxnaxgeHnsa onpefensoT NoTepo Macchl, eCan OHa NpousoLa, U yctaHasimealT N3MeHe-
HVe B cocTase (Mpu XenaHum).

KpuTepuu ncnblTaHnsa u MeTof OLEHKU pe3ynbTaToB

BbluncnsawT UHTEHCMBHOCTL NageHusa TeMmnepatypsl A. °C/y, Bcocyfe [iboapa npy pasnnyHelx Temnepa-
Typax. UCMo/b30BaBLUMXCA B XO4e NpoLiefypbl KaIMOPOBK/. Ha OCHOBE NOMYUYEHHbIX BE/IMUYUH CTPOAT rpadouk,
no3BOISIOWMIA ONpeAenuTb MUHTEHCMBHOCTL NafeHnsa Temnepartypbl Npu 060l Temneparype.

BoeluucnsoT Tennoemkoctb H. x/°C. cocyga Jbtoapa no cneaytouleli oopmyne:

N 3600F, (M .C P
A+6
roe E, — MOLWHOCTL BHYTpeHHero Harpesartens. BT,
A — VHTEHCMBHOCTb NafeHus TeMnepartypbl Npy Temnepartype pacyeta, °Cly;
B — HakNOH KpMBOI BHYTPEHHEro Harpesa (kanmbpoBoyHas XxMMuyeckas NpoaykLusl) npu Temneparype
pacueTa. BC/y;

M. — macca kannbpoBOUYHOW XMMUYECKOW MPOAYKLINN, KT;
Cpl — yaenbHas TeN0EMKOCTb KaIMbpoBOYHOM XUMUYECKoi npoaykumm, Ox/kr «“C.

OnpegenstoT TennooTtgady K. BT. npu kaxgoli Tpebyemoli Temnepartype no oopmyne

K=AjH-MvVCEl)
3600

Ha ocHOBe NoyYeHHbIX 3Ha4YEeHUA CTpoUTCS rpadouk.

BbluncnsioT yaenbHyo TennoeMkoctb Cp2, Jx/kr «CC. XMMUYeCcKoi npoayKumm no hopmyne
r _ 3600(£;.+K)
Cp2 ~ CM..

roe E2— mowHOCTb BHYTPEHHero Harpeeartens. BT;
C — HaKoH Kp1BOW BHYTPEHHEro Harpesa (o6pasua) npy TemnepaTtype pacueTta. °Cly;
M2— macca obpasua, Kr.
BeluncnswT TennosbigeneHne OT, BT/Kr. XMMUYECKON NpoayKuun C UHTepBanamu, paBHbiMu 5 °C.
MCNO/b3ys AN15 KaXA0i TemnepaTypbl cneayoLlyo dopmyny

or - sz.«)ngsTGEOO'-KJ
n,

rae D — HaknoH KpUBOI BO BpEMS camopasorpesa npv temnepaType pacueTa, BC/u.

Ha rpadhvk ¢ TMHeRHbIMU LWKaiaMy HAHOCST paccyMTaHHble 3Ha4YeHUs MHTEHCMBHOCTM Tenaoo6pasosa-
HUA Ha e [MHULY MacChl KaK (DYHKLMIO TeMMnepaTypbl M Yepes HaHeCEHHbIe TOUKU NPOBOAAT KpuBYyto. Onpeaens-
0T TeMn/IoBble NOTepPU Ha eauHULY Macchl L. BT/kr «BC. KOHKpeTHol ynakoBku. KCT'MI™ unn ymuctepHsbl. MpoBogAaTt
NPAMYIO JIMHUIO NO KacaTeIbHOMN K KPUBOI BblAeNIeHNs Tena nog yriom, TaHreHC KoToporo paseH L. Mepeceye-
HVe 3Toli NpsAMoli ¢ abcunccoli MokaxeT 3HaYeHWe KpUTUYEeCKol TemnepaTypbl OKpyxatLleli cpefbl, T. €.
camoii BbICOKOIi TeMnepaTypsbl, NP1 KOTOPOW ynakoBaHHas XMMuyeckas npoaykLust He o6HapyXuBaeT NpusHa-
KOB camoyckopsioLerocs pasnoxenns. TCYP npegctaBnsieT coboii KpUTUYeCKyto TemnepaTypy oOKpyxatoLuel
cpefasbl, °C, OKpyr/ieHHy Ao 60nee BbICOKOro 6amxalilero s3HayeHns, kpatHoro 5 °C. MNpumep nokasaH Ha
pucyHke 19.
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A — KpuBas TennoBblgeNeHns. B —npamas ¢ rpajueHToM, paBHbIM CKOPOCTW TennooTAauu, NpoBefeHHas Mo KacaTeslbHOW K
KpvBOIi TennosbigeneHns; C — kputuyeckas Temneparypa okpyxatowein cpefpl (nepeceyeHne MHUM TennooTaayum ¢ abuuccoii);
D — TCYP — kpuTuyeckas TemnepaTypa okpyxatleii cpefbl, OKpyrieHHas o 60/1ee BbICOKOT0 3HaYeHUs, KpaTHow 5'C . X — Tem-

neparypa; ¥ — TensioBoii NoToK Ha e AMHNLLY Macchl

Puncyxok 19 — Mpumep rpacuka KpuBoii TennosbligeneHuns gna onpegeneHna TCYP
Mpumepbl pe3ynbLTaTos
MpuMepbl pe3ybTaTtoB UCTbITaHWI TUNa 6) cepumn 8 A1 HEKOTOPbIX BULOB XMMUYECKOM NPOAYKLMM NpK-

BeAeHbl B Tabnnue 17.

Tab6bnuya 17 — MNpumepbl pe3ynbTaToB UCNbITaHUii Tuna 6) cepun 8

Tennootgaya Ha

Xnmuyeckas npogykumns Macca, Kkr Tapa eAnHnLy macchl, TCYP. *C
K BT/T K
Asopukap6oHamug 30 1G 100 > 75
TpeT-ByTunnepokcnbeHsoat 25 6HG2 70 55
TpeT-byTunnepokcu-2-atuarekcaHoar 25 6HG2 70 40
TpBT-ByTMnnepokcunusanat 25 6HG2 70 25

4.1.8.3 VcnbiTaHne Tuna B) cepun 8: VicnbiTaHne Ha XpaHeHue B yC/I0BUAX akkyMy/IMpoBaHusa Tenia

BesepeHue

[aHHbIM MeToAOM onpefenslnT MUHUMasIbHYI0 MOCTOSHHYK TemnepaTypy OKpyxawllein cpefbl, npu
KOTOPOIi TEPMUYECKN HeYCTOoWUMBasA XuMuyeckas NpoayKLmMs NoaBepraeTca 3k30TePMUUYECKOMY Pa3/IoXeHUI0
B YC/IOBUSIX, TUNNYHbIX /151 yNaKOBaHHO XMMMYECKOl NpoayKLuumn Npu obpatyeHnn. MeTo 0CHOBaH Ha Teopumn
CemeHOoBa 0 TeN/10BOM B3pbIBE, T. €. CYATAETCH, YTO OCHOBHOE COMNPOTUB/IEHNE TEN/IOBOMY NOTOKY OKa3blBatOT
CTeHku cocyga. [laHHblli MeTo4 MOXET 6bITb NCMO/Ib30BaH A5 onpegeneHns TCYP xumuyeckoi npoaykuumn B
ero Tape, Bktoyas KCMI 1 manbie LucTepHbl (EMKOCTbIO 40 2 M3).

A hekTMBHOCTL METOAA 3aBUCUT OT BbibOpa cocya [lbloapa ¢ napamMmeTpaMu TeN00TAa4M Ha e guHULY
Macchl, KOTOpble MAEHTUYHBI COOTBETCTBYIOLLMM NapaMeTpam ynakoBKu.

Mpn6opbl 1 maTepuansbi

OKcneprMeHTalbHOE 060pYyA0BaHNE COCTOUT U3 NOAXOAALEN NCMbITATENLHOW KAMEpPbI, COOTBETCTBYHO-
LWmx cocynos [ibloapa ¢ KpbllKkamu, AaT4MKOB TeMnepaTypbl U U3MepUTeIbHOro 06opyAoBaHus.
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WcnblTaHne cnefyeT NpoBOANTL B UCMbITATENILHON Kamepe, CNOCOOHOI BblgepxaTb BO3AelcTBMe nna-
MEHM 1 N36bITOYHOE AaB/IEHNE Y, MTPeANnoYTUTENbHO, 060PyA0BaHHON CUCTEMOI COpOca faB/eHNs, Hanpumep
perynaTopomM BbI6pOcoB. Peructpupylowias cuctema gomkHa 6biTb yCTaHOBNEHA B OTAENbHON 30He Habnto-
JeHus.

[nsa ucneiTaHnil, NpoBOANMBIX Npu TemnepaType Ao 75 °C. NCNoNb3yT MeTa/l/InYeckyto Kamepy € 4BOW-
HbIMU CTEHKAMU {BHYTPEHHW anameTp — 250 MM. BHelwHWIi gnameTp — 320 MM, BbicoTa — 480 MM. M3rOTOB-
NleHa 13 HepxaBetoLLell NMCTOBON CTanun ToNWMHOW 1,5—2,0 MM); XMAKOCTb U3 LUPKYNpyloLLero pesepsyapa
perynupyemoii TemnepaTypbl NPOXOANT MeXAY CTEHKaMM Npy 3afaHHOo Temnepatype. McnbiTatensHasa kame-
pa cBO6OAHO 3aKpbiTa repMeTUYHOW KPbILLKOM (M3rOTOB/EHHO, HanNpuMep, U3 incTa NoMBUHUAXI0PUAA TON-
WwmrHoii 10 mm). TemnepaTypa [0/KHA perynMpoBaTtbCs TakuM 06pa3oM, YTOObl 3afjaHHas TemnepaTypa
XWUIKOro nHepTHOro obpasua B cocyse [ibloapa nogaepxusanach ¢ OTKNOHEHUEM He 6onee * 1°C BNAOTb 0
10 gHei.

B kauyecTBe anbTepHaTMBHOrO MeTofa, 0COGEHHO ANS MCNbITaHWi, MPOBOAMMbBIX MPU TeMmnepartypax
Bblle 75 °C. MOXeT 6bITb UCNO/MIb30BaHa CyLIUbHasA Neyb C TepmMmocTaToM (MOXeT 6bITb 060py0BaHa BCNoMo-
rateNibHbIM BEHTUIATOPOM), pa3Mepbl KOTOPOI AO/MKHbI 06ecneynBaTh LUPKyNALmMI0 BO34yxa CO BCeX CTOPOH
cocyga [lbtoapa. Temnepatypa BO3Ayxa B neuv fo/kHa perynnpoBaTbcs Takum 06pa3om, 4To6bl 3aAaHHas
Temneparypa XuaKoro MHepTHoro obpasua B cocye [bioapa nogfepxusanacb C OTKIOHEHNEM He 6onee
a 1 X Bnnotb go 10 gHeil. TemnepaTypa Bo34yxa B neyn uamepsieTcs U peructpupyetcsa. PekomeHayetcs
o6opyfoBaTh ABepLy neyn MarHMTHbIM QMKCaTOPOM UM 3aMeHNTbL ee CBOHOHO 3akpbiBaloLLelica repMmeTny-
HOM KPbILIKOWA. Meyb MOXeT 6bITh 3aliuLieHa NoAXOAALWMM CTaslbHbIM MOKPbITUEM, a cocyy [ibloapa mMoxeT
ObITb NOMELLEH B CeTHaThbIli kapkac.

Ona vcnbiTaHuii, NPOBOAMMbIX NMPY Temnepartypax Huxe TeMnepaTyp OKpyXalLero Bo3gyxa, MoxeT
6bITb MCNOMb30BaHa Kamepa C ABONHbIMU CTEHKaMW (Hanpumep, MOPO3W/IbHWK) NOAXOAALLEro pasmepa c
OTKWAHOW ABepLei nnn KpbILWKoi (Hanpumep, ¢ MarHUTHbIM 3aTBOPOM). TemMnepaTtypa Bo3fyxa B kamepe f0/1-
XXHa NoAAepX1MBaTbCs Ha YPOBHE YCTaHOB/IEHHOM TeMnepaTypbl C OTKOHEeHWEM o + 1 °C.

XapakTepucTuku Tenn00TAa4mn cocyaoBs [iboapa v UX CUCTEMbI 3aKPbITUA AO/DKHbI ObITb TUMUYHBI 415
Tapbl MakcumanbHoro pasmepa. Kpbiwka cocyga [ibloapa Ao/mkHa 6bITb M3roTOBIEHA U3 MHEPTHOIO MaTepua-
na. MoryT 6bITb UCNOJ/Ib30BaHbl, 0CO6EHHO A5 TBEPAON XUMUYECKOW NPOAYKLMKN, NPOBGKOBbIE NN PE3NHOBbLIE
3aTbl4kn. CucTeMa 3aKpbITUS, UICNONb3yeMas A5 XULKOV XMMUYECKOn NpoAyKL MM HU3KO Unn cpesHeit nety-
yecTu. n3obpaxeHa Ha pucyHke 20. O6pasubl, ABASAIOWMECA O4EHb NETYHYNMMN NPU TeMnepaType UcnblTaHus,
creflyeT UCNbITbIBaTbL B METa/I/INYECKOM COCY[le BbICOKOTrO AaBJfieHUSA, OCHALLEeHHOM MpeAoXpPaHnTesbHbIM
KnanaHoMm. Cocyfi, BbICOKOro gasfieHWsi noMewalT B cocyf [bioapa u pacyeTHbIM METOAOM Y4yuTbiBaAKOT
3(hPeKT TenI0eMKOCTU METaI/IMYECKOro cocyaa.

Mpumepsbl pe3ynbTaTos

MprMepbl pe3ynbTaToB UCNbITAHWA TUNA B) Cepumn 8 4719 HEKOTOPbIX BUAOB XMMUYECKO NPOAYKLMN NpK-
BefeHbl B Tabnuue 18.
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1 — kanunnapHasa (py6ka ns/1IT®3; B — cneyunanbHble 3aBuHYMBaloLnecs 3arnywkm (u3 MTOD unm antoMMHNA) C YNIOTHATE TbHBIMN
Konblamu; C — metanmyeckas nnavka; O — CTEKNsAHHasA Kpbilka; E — ocHOBaHMe CTeKNAHHOro pesepsyapa; F — npyxuHa;
G — cTeknsAHHas 3aWmTHasA Tpy6ka; I — cocya [lbloapa; J — cTanbHOe NojAepxuBalolee yCTpoicTeo

PucyHok 20 — Cocyp [ibloapa 415 NPOBEAEHNSA UCNbITAHNA HA XPaHEHNE B YCI0BUAX akKKyMy/IMpoBaHNa Tenna XuaKkoi n
CMOYEHHON TBEpAOU XUMMUYECKON NPoaYyKLUN
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Ta6nuya 18 — MNpuMepsbl pe3ynbTaToB UCAbITAHWUA TUMA B) CEpUM 8

Xumuueckast npogyKuus

A3ofmKap6oHamug

Asopamkap6oHamug. 90 % ¢ 10 % akTuBatopa

2.2 ' -A30amn(n306yTupoHUTpUN)

BeH3on-1,3-gucynborngpasng. 50 %

TpeT-byTuna rugponepokcug. 80 % c 12 % gu-TpeT-6yTnanepokcnaa
TpeT-byTunnepokcuHeogekaHoat. 40 %
TpeT-byTunnepokcu-3,5,5-tpumeTunrekcaHoar
fNn6eHsonnnepokcug. 50 %

Am-(4-TpeT-6yTuAumknorekcun) nepokcngnukapborHat
2,2-An-(TpeT-6yTnnepokcn)byTtaH. 50 %

An-(2-aTunrekcun) nepokcmankapboHaTt
2.5-lnaTokcn-4-MmophOoNNHOGEH30NANA3OHUR-LUUHKXIOPUL (66 %)
AvnsoTpugeuunnepokcugnkap6oHat

MepykcycHas kucnota. 15 %. ¢ 14 % nepokcuga sogopoga (tun F)

Macca
obpasua, Kr

0.28

0.21

0.52
0.30
0.42

0.38

"6 cocyfe BbICOKOrO faBNeHus, CoaepxaliemMcs B 2-AMTPoBOM cocyae fbtoapa.

11B cchepuyeckom 1-nutpoBobl cocyae Abtoapa.
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TennoBble notepu
cocyga [btoapa
Ha eguHULy
mMaccsl, bIBnkr K

74
70
62
81
72
65
79
91
79
88
64
58
80

33

TCYP.'C

> 75

55

50

70

100" »

25

60

60

45

80

45

10

>50»
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MpunoxeHne A
(o6a3atenbHoOe)

Cneuundukaunm ctaHgapTHbIX LeTOHATOPOB

XapaKkTepucTuka CTaHAapTHOTO 3/IEKTPUYECKOTO Kanclis-getoHaTopa, cogepxauero 0.6 rTeTpaHUTponeHTaspuT-

puta (TOH). npeactaBneHa B tabnuue A.1.

Ta6nuuya Al

KomnoHeHT
Homep Ha
puc. Al
O60o3HaueHne HassaHve
A Kanctonb-
AeToHaTtop
1
B BocnnameHutens
A Mune3a
B BTOpunUHBbIii
3apag
I c MpoMeXyTOouUHbI
3apag
BocnnameHuTenbHblit
o (MHULMMpPYIO LWL KIA)
3apag
E BHYTpeHHWI unnuuap

(c oTBEpCTUEM)

42

Onwucaxune

BocnnameHuTens He pAon-
XeH nojsepraTrbcs cxaTuio. Pe-
KomMaHayemoe KO/IN4ecTBO
NMPOTEXHNYECKOTO BeljecTBa B
BOCM/aMEHUTENIBHOM  cOCTaBe
oT 20 go 50 mr

Monasa runbsa wn3 4KUCTONA
Meam (5 % yuHKa) uam us apyrux
cnnaBoOB, COCTaB KOTOPbIX KO-
ne6neTca OT BbllleHa3BAHHOIO
cnnaBa Ao uuctoil megu. Pas-
Mepbl TMNb3bl MOKasaHbl Ha pu-
CYHKe. Ecnu Heo6xo0A4MMO,
rMNb3bl ANA CTaHfapTHbIX JeTo-
HaTopoB oT6upalT nyTem npo-

BEPKU TOYHBIX pasmepos
KaXaoh rmnb3bl
[ OHHbI 3apag:

(0.40 £ 0.01) r TOH; cxaT nop,
nasneHuem 440 6ap

MpoMeXyTouHbI 3apaa:
(0.20 £0.01) r TOH; cxaT nog
AasneHuem 20 68p

CBob6oAaHbIN BbIGOP Belec-
TBa M ero konuyectsa. OfHako
cnefyeT WCNonb3oBaTb KO-
4yecTBO. nNpeBblllatouiee no
MeHblielh Mmepe B ABa pasa Mu-
HUManbHOe Ko/nyecTBo, Tpeby-
emMoe A5 UHULUUPOBAHUS.

O6uwmnit  kucnopopaHbli  6a-
NaHC WHULMUpYyOLWero u BTO-
pUYHOro 3apsAfoB JOMKEH 6bITb
He 60n1€eB OTpULATENbHbIM, YEM
9.5 % Or

MpumevaHne

Mpumep: anekTposocniame-
HuTenb Fa. DNAG. lepmaHus.
T10-U. c aNtoMUHUEBBLIM MOKPbI-
TMem

TOH mMoxeT cogepxaTb [0
0.5 % caxucTtoro seujectsa ang
npejoTBpalLeHns 3nekTpocTa-
TUYeCKUX 3apsif0B BO BpeMs pa-
60Tbl C fAeToHaTopoM W Ans
yNnyylleHnsa XxapakTepucTuk Te-
KyyecTu

O6uan BbiCOTa BTOPUYHOrO
3apsaga: (12,31 0.6) mm

Mpumep: (0.30 £ 0.01) r ge-
KCTPUHUPOBAHHOIO asmja CBUH-
ua ¢ yucTtoToii 88 %. cxXKAToro
nos pasnenuem 440 6ap

BHYTpPEHHUI LUANHAP C OT-

BepcTuem He TpebyeTcs.
WcknovaeTtcsa npeccosaHue
VHUUMMpYyOLWero 3apsja  Ha

CUNBHO CXaTblii BTOPUYHBIN 3a-
psa



OkoH4yaHue Tabnunuybl Al

KomnoHeHT
Howmep Ha
puc. A 1
O603HaueHve Ha3zoaHuc
A BocnnameHutensb
3akpbliBawLasn
® npo6ka
I
C Mposopg
D Tpy6ka KOpoTKOro
3aMblKaHuns
E MapknpoBka

Onwvcaxve

MonumepHan Tpybka

FOCT P 54509—2011

Mpumevaxve

Mpumep: aneKkTpoBOCNIaMEHUTENb
Fa. DNAG. lepmaHusa. T10-U. c anto-
MWUHUEBBLIM MOKPLITUEM

Oco6biXx TpeboBaHNl He NpeabAB-
nsietcsi. OfHaKo oHa Ao/kHa obecne-
ynBaTb abCONMIOTHYIO repMeTUYHOCTb
(B0 usbexaHue ob6GpazoBaHua asmja
Meaun u Ana obecneveHuss Heobxoau-
MOW UMHMUMMPYIOLWEeR cnocobHoCTK).
BnonHe p[o0CTATOYHO OGBLIYHOW KOM-
MepyecKoil KOHCTPYKUUK

Mo ceo6ogHOMY BbIGOPY Npu ycno-
BMM yyeTa OnacHoCTei, CBA3aHHbIX C
3/1eKTPUYeCcTBOM (KOHTaKTHaa anek-
Tpusauusa. napasuTHble Tokn). OfHako
He paspellaeTcs MCMONb30BaTb BHYT-
pv feToHaTopa u3onupyloliee nokpbl-
The 13 nnacTmacchl
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| — anekTpuyeckuii kanclonb geToHatop J1 — Kancio/b-feToHaTop; B — BOCMIamMeHUTe b
Il — Kanctonb-geToHaTop (CTaHAAPTHLIA feToHaTop): A — ruib3a. B — BTOpWUHbLIN 3apaj; C —mnNpoMexyTOouUHbIl 3apag;
O — BocnameHUTe NbHbIN (MHULMUPYIOLWKIA) 3apsAg. £ — BHYTPEHHUIA LMAMHAP (C oTBEPCTUEM)
Il — Bocnnamenutens: A — BocnnameHnTens; B — 3akpbiBatowas npobka; C — nposog; O — Tpy6ka KOPOTKOro 3aMblKaHUs.
£ — mapkupoBska
IV — rune3a
V — BHYTPEHHUI LUANHAP

PucyHok A.1 — CTaHAapTHbI feToHaTop (eBpONencknii)
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YK 658.382.3:006.354 OKC 13.100 T58

KntoueBble cnosa: npoueaypa knaccudurkaummn, BewecTBo (MaTepuan), XuMmmnyeckas npoaykuusi, Metog uc-
NblTaHUSA, CEPUSA UCMNbITaHUSA, NPUOOPBI, YCTAaHOBKA, KPUTEPUM UCTbITAHNS, OLeHKa pe3ynbTaTos, ki1acc onac-
HOCTW. OpraHnyeckuii nepokcng, Temneparypa camoyCKOpSAILLEerocs pasfioxeHus
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