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?5* ®rE0Y BO CUBUPCKAS MMOXAPHO-CMACATESNBbHAS NG

JNNEKUUA

TEMA 1.1. NTOXXAPHASl BE3OMNACHOCTb
TEXHONIOMMYECKUX NPOLIECCOB
(BBEOEHUE B KYPC)




Yueonwvie eonpocoi:

1. Lenp m 3amaun kypca «lloxxapHas

0€301macOoHOCTD TEXHOJIOTHYECCKHX
IIPOIIECCOBY.

2. OCHOBHBIE TEPMUHBI 51
OIIPEICIICHUS.

3. HopmaruBHbie JOKYMEHTHI,
PETIIAMCHTHUPYIOIIHNE OKaAPHYIO
0€30IaCHOCTD TEXHOJIOTHYECCKHX

IPOILECCOB.




Jlumepamypa

OcHosnasi:

IToxxapHas 0e3omacHOCTh: yueOHUK/B.A. I1yukos, I11.I11.
Jlarupos, A.B. AradonoB u ap, 2014 r., 877 c. (3neKTpoHHas
OmbanoTeka AkajaeMuu riasa ).

Jlonoanumenvuas:

®enepanbHbii  3ak0H PO ot 21.12.1994 Ne69-O3 «O
MOXKapHOM 0€30MaCHOCTHY (ACHCTBYIOIIAS PEOAKIINS).

Oenepanbabii 3akoH PO or  22.07.2008.Nel123-D3
«TexHuyeckuii  perfiaMeHT O  TpEOOBaHHUAX  MHOXKAPHOMU
0€30ImacHOCTHY» (JIEHCTBYIOMIAS PEAAKIINS).




AKmyasnibHOCMb




Acmopuyeckas crnpaeka

1632 T — mepBbIN

JTOMEHHBIN 3aBOJ

1720 r — nepBBIN
XUMHUUYECKUH 3aBO




Acmopuyeckas crnpaeka

3VHNH Hukonam Hukonaesuny

3uHUH H.H.(1812-
1880) XNMUK-OpPraHuK,
OCHOBAaTE/1b PYCCKOM
Hay4HOW LUKO/IbI,
akaae MuK
[le TepOyprckon
AH(1858),nmepBbin
npe3naeHT PyccKoro
PUNBNKO-XUMUNYE CKOTO
obLlecTBa(1868-
1877).




Acmopuyeckas crnpaeka

AnekceesB

Muxaun Bacunbesuy

CpaxeHusa u nobeapbi

OpguH u3 Hambonee TanaHTIMBbLIX PYCCKMX reHepanos
[MepBoit MMpoBOM BOMHBLI. [epoi [anuumiickon butesl 1914
r., cnacutens Cesepo-3anagHoro GpoHTa OT OKPY>KEHUS B
1915 r., HayanbHUK WTaba npu uMneparope Hukonae |.

[eHepan oT uHpaHTepuun (1914), reHepan-agbiotaHT (1916).
AKTUBHbIM y4acTHUK benoro asmxeHus B [ paxxaaHcKon
BoMHbl. OanH 13 opradusatopos [1obpoBonbYyeckoin apMmm.




Yueonwvie eonpocoi:

1. Lenp m 3amaun kypca «lloxxapHas

0€301macOoHOCTD TEXHOJIOTHYECCKHX
IIPOIIECCOBY.

2. OCHOBHBIE TEPMUHBI 51
OIIPEICIICHUS.

3. HopmaruBHbie JOKYMEHTHI,
PETIIAMCHTHUPYIOIIHNE OKaAPHYIO
0€30IaCHOCTD TEXHOJIOTHYECCKHX

IPOILECCOB.




Bonpoc 1. llenws u 3a0auu xkypca IIBTIL.
OcnogHble mepmMuHbL U ORPEOeIeHUA.

CprKTypHO-ﬂOFVI‘-IeCKaFI CXeéMa nsyvieHmda anCcumnJiimHbl
I'Io>|<apHa;| 0e30nacHOCTb TEXHOJTOrMYEeCKUX npoLueccosB
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TepMUHBI U oripedesieHUs:

Hoocap - HEKOHTPOJIHMPYEMOE TOpPEHHUE,
OPUYUHSIONIEE MaTepualbHbIA yIIEpO, Bpen
KU3HU MW 3J0pPOBBIO TIpakigaH, HHTEpecaM
ob1iecTBa U rocyaapctBa (@3 69 «O noocaproi
oezonacHocmuy cm.l.)

Cucmema nodxcapuou 0e3onacHocmu —
KOMIIJIEKC OPraHU3allMOHHBIX MEPOIPUATHN H
TEXHUYCCKUX CPEICTB, HAIpPaBJICHHBIX Ha
IpeAOTBpAlllCHUE MT0XKapa U yIepoa OT HEro.




TepMUHbI U oripeodesieHUsI:

Yposenv nostwcapnoii onacnocmu — KOIAYECTBECHHAS
OILICHKAa BO3MOXKXHOIro ymepoa or mnoxapa. ['OCT

12.1.004-91.
Omka3 cucmembl (31emenmoe) NOMCAPHOU

bezonacnHocmu — OTKa3, KOTOPBLIM MOXKET MOPUBE3TU K
BO3HHUKHOBCHHIO  MPEACIBHOAOIYCTUMOIO  3HAYCHUS
omacHoro (axkropa IIoKapa B 3allMIIAeMOM OObEME
00OBEKTA.

Hoscapoonacuwiit.  omkaz  KOMHIEKmMyOuw|e2o
uzoenus — 0TKa3 KOMIUIEKTYIOIIETO U3ACINs, KOTOPBIM
MOKET OPHUBE3TH K BOSHUKHOBEHHIO ONACHBIX (DAKTOPOB

noxapa.




TepMUHbI U ornipeodesieHUsI:

Oovexkm (00vekm 3auiumol) — OOBEKT, TPEOYIOITHM

IIPUMECHCHUS CPEICTB 7 CIIOCOOOB st
IPEIOTBPAICHUS  BO3HUKHOBEHHS, PA3BUTUS U
JTUKBUIAIMH MOXKapa.

Yemoniuueocms od0vekma npu  nodxcape —
CBOMCTBO OOBEKTA MOPEAOTBPATUTL BO3JICHCTBUE HAa
IIOJEM W MmarepualibHble HeHHocTh ODPIl m wmx

BTOPHUYHBIX HpO}IBHGHI/Iﬁ .




TepMUHbI U ornipeodesieHUsI:

Hcemounuk 3axcucanus — CpeaCTBO SHEPTETUUECKOTO
(TEII0BOTO) BO3JICHCTBHA, MHULAUPYIOIIECE
BO3HHKHOBEHHE TOPEHUS, C ITapaMeTpaMH JTOCTAaTOYHBIMU
IJISL BOCILUIAMEHEHMS TOPXOYEH CPENbL.

Toprouaa cpeda — cpena, cHnocoOHas IIOCHE
OJUKUTAHUSL CaMOCTOSTEIILHO TOPETh HOCAE YOaaeHUsl
UCHIOYHUKA 3AHCUSAHUAL.

Hooscapnaa onacnocmv 00vekma — BO3MOXHOCTD
npuunHeHus yuepoa O®dII, B ToM ynciie nx BTOPUYHBIMU
IIPOSIBJICHUSIMU.
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TepMUHbI U onpeoesieHusi:

Ilpeoenvno oonycmumoe 3nauenue ODII —
3HaueHue O®DII, BO3ACUCTBHE KOTOPOro Ha
YeJI0BEKA B TCUCHUE KPUTHUYECKOU
IMPOJOJKUTEIILHOCTH IMOXKapa HE IPUBOJUT K
TpaBMe€, 3a00JCBaHHUI0 MJIH OTKIOHCHHUIO B
COCTOSIHUM 3JIOPOBbSI B TEUYCHHE HOPMATHBHO
YCTAHOBJIEHHOI'O BPEMEHH, a BO3JACHUCTBUE Ha
MaTE€pHUAIbHBIC EHHOCTH HE HPUBOJUT K ITOTEPE
YCTOMYHMBOCTH OOBEKTA IIPH II0XKapeE.




TepMUHbI U onpeoesieHusi:

Kpumuueckasa npooonxcumenvnocms noxcapa
- BpeMs, B TEYECHHE KOTOPOr0 JIOCTHUIACTCS
npenebHo  gonyctumMoe 3HadeHue ODII B
YCTAHOBJICHHOM PEKUME €TI0 U3MCHCHHS.

Toprouecms (80320paemocms) — CrIOCOOHOCTH
BEIIECTBA (Marepuanga) K PpacOpOCTPaHCHHUIO
IJIAMCHU MJIM TIICHUIO.




HopmamueHasi numepamypa:

- ®3 ot 21.12.1994 roga N 69-93 «O noxxapHoun
bGe3onacHoOCTU»

- @3 or 22.07.2008 Neo 123-03 «TexHn4eckun
perrnameHT o TpeboBaHMAX NoXxapHon 6e3onacHOCTU»
- Cll 12.13130.2009«OnpepeneHne kaTteropum
NOMELLUEeHNN, 30aHMU W HaPYXHbIX YCTAHOBOK MO
B3PbIBOMOXAPHON U NOXXapPHOW OMacHOCTUY;

-T'OCT 12.1.004-91 «IloxapHast 0€3011aCHOCTb

- TOCT P 12.3.047-98 «lloxapHas 0€300aCHOCTb
TCXHOJIOTHYCCKHUX ITPOIOCCCOB»




2 sonpoc Oouiue ceeoeHus 0 ROHCAPHOU
Oezonacnocmu nPoOU3B00CMBEEHHO20
00veKkma.

OLICHKA YPOBHA II0XKapPHOMU OIIaCHOCTH




OLICHKA YPOBHS II0XKapPHOU OIIACHOCTH

YCIIOBUSI 00PA30BaHUSI TOPHOYEH
CpEbl

YCJIOBUSA BO3MOKHOIO
CaMOIIPOU3BOJIEHOIO BOSHUKHOBECHHU A
TOpeHU (CaMOBO3TOpaHus,

CaMOBOCIUIAMCHEHUS )

HAJIMYNUC ITOTCHLNUAJIbHBIX
NCTOYHUKOB 3AKUT'dHUA




OueHka ypO8HSsI rnoxxapHou onacHocmu

YCJIOBHA BBIHYKICHHOI'O
3AKUT'AHUA

YCJIOBUS JJ1s1 paciipOCTPaHEHUS
rnokapa

aHaJIN3 (PU3UKO-XUMUYECKUX
CBOMCTB IOPIOYEU CPEIIbI U
OKMCJIMTE]IS




LlQykanEad QUACHQCTE QOEEKTOR

Il BeposiTHoCTb
W BO3HWKHOBEHUA
Ml noxxapos

OnacHble
c¢akTopbI
noxapa

Komnnekc
npodgunakTmnye
CKUX Mep

*CpaBHUTENbHAsA OMacHOCTb Mo
4yacToTe cry4YyaeB BO3HUKHOBEHUS
noXapa 3a eguHuLy BpeMeHu (rog,
MecsL,)

*Mepa TSXKECTU MoparibHbIX,
coumarbHbIX MOCNeACcTBUMN NoXxapa
Ha oObekTe

*CTENeHb ONacHOCTWU NOCNEACTBUN
noXapa mnu conyTCTBYIOLMNX eMY
SABMIEHNN, Mepa ONacHOCTHU
KOTOpPbIX BbllLE, YeM Mepa
onacHbIX aKTOpPOB noXapa

*Mepa MmaTepuanbHoro yuiepba




Cucrema Cucrema

npegoTBpaLleHNs NPOTUBOMNOXKaPHOM
noxapa (CI1IM) awmTol (MM13)

[MoxxapHas
0e30MnacHoOCTb
o0beKkTa

OpraHnsauuoHHO-
TEXHUYECKne
MEepPOonpUATUS
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Obbekmbl, rnoxapbl Ha KOMOPbIX Moaym
rpusecmu K Macco8oMy riopaxeHuro Jriooeu,
Haxooswuxcs Ha 3moM  obbekme U
OKpyXXarowjeu meppumopul ,803HUKHOBEHUIO
oracHbIX U 8PEOHbIX [1poU3800CMBEHHbIX
cakmopos (no OCT 12.0.003), a makxe
O®f1 u ux emopuUYHbIX MPOsI8NEeHUU, OO/TKHbI
umemb cucmembl [1b, obecrnieyusaroujue
MUHUMAalIbHO  803MOXHYIO  8€pPOSIMHOCMb
803HUKHOBEHUS roxapa.

Tpebyembin ypoBeHb 0becneyeHus lNb
0,999999







Conymcmeyroujue nposiernieHusi OPI1
P3 123 cm.9 n.2

OCKOJKMN, YacTu
paspyLUMBLLUNXCA
30aHUN,
COOPYXKEHUH,
CTPOEHUN,
TPAHCMOPTHbIX
CPECTB,
TEXHOTOMMYECKUX
YCTaHOBOK,
obopygoBaHus,
arperartos,
n3genm n NHOro
nMyLLecTBa

paanoOaKTUBHbIE
N TOKCUYHbIE
BellecTBa u
MaTepuansl,
nornasLive B
OKpY>KatoLLyto
cpeny n3
pas3pyLUEeHHbIX
TEXHONMOMNMYeCcKmnx
YCTaHOBOK,
obopyanoBaHus,
arperartos,
n3genmm n NHOro

BbIHOC BbICOKOIO
HanNps»XeHUs Ha
ToKONpoBoOAsLLNE
yacTu
TEXHONOrMYeCcKnx
YCTaHOBOK,
obopynoBaHus,
arperaros,
n3genum n MHoro
nMmyLlecTBa




Conymcmeyroujue nposiernieHusi OPI1
®3 123 cm.9 n.2

ornacHble BO3OENCTBUE
(PaKTopBbI OrHeTyLlaLmnX
B3PbIBA, BELLEeCTB

npoucLueaLler
O BCrneacTBue
noxapa




Umoowl 2oprouee eeuiecmeo 60CNIAMEHUIOCD,
Heo0xX00uMbl ONPeoeeHHOe KOMUYeCmeo
OKUCIUmMensa U Haaudue menioeo2o UCmodYHUuUKd
3A2ICUCAHUA.

Toawvko oduoepejnenuoe couemdaHue ecex mpex
d)akmopoe — 2oprouee eeuiecmeo, oKucjiumeib u
UCMOUYHUK 3A)ICUCAHRHUA, MOJICeM 6bl364dNMb COPEHUE.

Couemanue zoprouezo eeuecmea ¢ OKUCIumenem
NpUHAMO Ha3zvleéamsv 2oproyeu cpeoou. Ioprouasn
cpeoa u UCHOUHUK 3AHCUSAHUA UMECHL UM
npucyuiue ceoiicmea, Komopwie Heo0X00UMO

yuumuléams npu_anaiuse 110




AHann3 NoXxapoB3pbIBOONACHOCTU TEX.

0XXapoB3pPbLIBOONACHO

CTb Cpedbl BHYTpMU

UMCTOYHUKOB 3aXUIraHuA Pa3BUTUA NMOXKaApa

PU3INKO-XMMMNYECKMe CBOMCTBA BeLLEeCTB
N MaTepuarnosB




DdusnkKko-xmmmyeckme cCBoUNCTBa BeLllecTB U UxX
KOJNIN4YecTBO

FlopoumK
I1bIJ1VI

HKIP, XuM. cocTas,
BKI1P, P rpynna

TOKCUYHOC roproyecTum,
Tb, OB,

T cB,
CKINTOHHOCTb K
CamMoOBO3ropaH

U0, TenrnoTa
ropeHus,
TOKCU4YHOCTb
nr, OB.

T cB,
Tenrnora
ropeHus



npeAOTBpaI.IJ,eHVIe 06pasoBa|-m;| ropI-O‘-Ieﬁ
cpeabl

NPMMeHeHUue Heropr4vnx u TPYaHOroprUUux
BeLlecTB U MmaTepuanoB

H30JIAUS TOPIOYEH Cpeabl

nopaepxaHme 6e3onacHoOCTU
KOHLIEHTpauuun cpeabl

yCTaHOBKa NoXapoonacHoro obopyaoBaHus

noaaepXxaHue TemnepaTypbl U AaBneHuUs
cpeabl, NPU KOTOPbIX pacnpocTpaHeHue
nnamMeHu UCKYyaeTcs

MadaKCUMalJibHaAdA MeéxXxaHUn3auunsa
dBTOMaTn3auund Tex. npoueccosB




NpepoTrBpalleHne obpa3oBaHUA
NCTOYHUKOB 3a)XXUraHus

npUMeHeHue 3an.ooopygoBaHus B
coorBeTcTBMMU C [1YI

INPUMCHCHHC ncxpoﬁemnacnoro HHCTPYMCHTA
YCTPOUCTBO MOJTHME3aLUTDI

NPUMEHEHNEM B KOHCTPYKLUU
ObICTPOAEUCTBYHOLLUX CPEeACTB OTKMIOYEeHUNA
BO3MOXHbIX N3

NMUKBMAaLueun ycrioBum ans TennoBoro,
XUMMNYECKOro MMUKPOOMONIorm4yecKkoro
CaMOBO3ropaHus BellecTB

yCTpaHeHUeM KOHTAKTOB C BO3[lyXOM
NUPOMOPHbLIX BELLECTB




OrpaHunyeHue maccbl n oorema I'B nu matepuanoB

yCTpOVICTBOM aBapvleoro CJInBa
NnoXxapoormnacHbIX XXUOKOCTEen

YCTPOMCTBO aBapUUHOIo CTpaBJIMBaHUSA

yaaneHneM noxapoomnacHbIX OTXO40B
NnPoOu3BOACTBA




[lpoTBONOXapHas 3awiuTa

OrHe3adllunTHbLI
e
COCTaBbl

[MlpoTuBO
AbIMHad
3awmTa

OnoBeleHun

CoBpeMeHH e A dek
ble Y TUBHbIE
cTpou 3BaKyaLms cpeacrtBa
MaTtepuanbil n/T




[lpoTuBONOXapHbIE
N N cekymu




O6BLeMHO-1aHUpPOBOYHbLIE PEeWeHUs:

- KOHCTPYKTHUBHO UCIIOJTHECHHBIE
3BaKyallMOHHBIC IyTH U BBIXOAbI (KOJIUYECTBO,
pasmep);

- BO3MOKHOCTh OCCIPEHSATCTBEHHO YIPABIIATh
IBUKEHUEM IIEPCOHATIA 110 YBAKYaIIMOHHBIM
Iy TSM;

- CPEACTBA KOJJIEKTUBHOW U MHIAUBUIYAIbHOU
3aIUTHI;

- CHCTE€MA MPOTUBOIBIMHOM 3aI[UTEl OOBEKTOB;
- OIOBCIICHUE U (MJIM) CUTHAIU3AIUS O
IIOKape;

- OTHECTOUKOCTD KOHCTEXKHI/Iﬁ




mexHu4YecKue pelweHusi:

- jgonyctumble OB, B TOM 4ucne ¢ IIO3UIUHN
TpeOOBAaHUM DKOJIOTHM U COBMECTHUMOCTH C
TOPSIIMMHA BEIICCTBAMU U MaTepralaMu;

- MCTOYHHKHA M cpeacrBa nomaun OB g

OKApPOTYIICHMS;

-  HOpMAaTuBHBIM  (pacuerHbli) 3amac OB
(TOPOILIKOBBIX, ra30BEIX, IICHHBIX,
KOMOMHHUPOBAHHBIX );

- TpeOOBaHUS K YCTOMYUBOCTH OT BO3JICHCTBUS
O®II 1 uX BTOPUYHBIX OPOSIBICHUN;




Op2aHu3ayUoOHHO-MexHU4YecKue
Mepornpusimusi:

OpPTaHU3AIHIO MOKAPHOM OXPaHbl B COOTBETCTBUH C
CYIIECTBYOIIUMM 3aKOHOIATCIIbHEIMU aKTaAMU;

- HACIOPTHU3ALMS TEXHOJOTHYECKUX NPOLICCCOB U
COOpYyXeHUM B yacTu ooecneueHus 11b;

- IPUBJIICYCHHE OOIECTBEHHOCTH K BOIIPOCaM
ooecneuenust 11b;

- OpraHu3alye 00y4YeHMs padOTaKIIUX 1
HacelieHusA npasuiiam l1b;

- pa3pabOTKy U peaan3alii0 HOpM, IIpaBUJl,
UHCTPYKIUH 110 11b;




Op2aHu3ayUoOHHO-MexHU4YecKue
Mepornpusimusi:

M3rOTOBJICHUIO U IPUMEHECHUIO HAIVISAHOU
aruTanuu no ooecreueHuro 11b;

- TIOPSIJIOK XPaHEHUS BEIIECTB U MAaTE€PHAJIOB B
3aBUCHUMOCTH OT UX (PU3UKO-XUMHUUYECCKUX U
I1OKAPOOIIACHBIX CBOMCTB;

- HOpPMHAPOBAHUE YHMCICHHOCTH JIOICH Ha OOBEKTE
10 YCIOBHSM O€30IIaCHOCTH MX IJIs I10Kapa;

- pa3pabdOTKy MEPONPUITHI IO ACUCTBUIM B
CJIy4ae BOZHHMKHOBEHHUS I10Kapa U O OpraHru3anuu
3BaKyalluH JIFOAEU




CIIACHUBO 3A BHUMAHHUE



