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[1o onpeneneHHOro atana pa3BuTuUsa YenoBevYeckoro obLlecTsa, B YaCTHOCTU
NHOYCTPUM , B MNpUpoLEe CyLECTBOBANIO 3KOMOrMYEeCcKoe paBHOBECUE, T.€.
OesATENbHOCTb YeroBeKa He Hapyllana OCHOBHbIX NPUPOAHLIX MPOLECCOB WUIn
OYEeHb HE3HAYUTENBHO BNMSINA HA HUX . DKONOrMYECKOE paBHOBECUE B NpUpoae ¢
COXpaHeHME eCTECTBEHHbIX 9KONOrMYECKNX CUCTEM CYLLLECTBOBANO MUSSTUOHBI NIET
N nocne nosiBNeHus1 Yenoseka He 3emne . Tak npogosrkanochk A0 KoHua XIX B.
[BagLaTbin BEK BOLLES B UCTOPMUIO Kak BEK HEOLIBANIOro TEXHUYECKOIo Npor
BypHOro pasBnTUSA Hayku, MPOMBbILLFIEHHOCTU, SHEPIrETUKN, CENBCKOT
OQHOBpPEMEHHO KaK CcornpoBoXAawwnn aktop pocno U n
BpedgHoe  BO34EWCTBME  MHOYCTpuarnbHOM  OeATenbH
oKpyxXatowyto cpeny. B pesynbrate npoucxoaut
HernpeackasyemMoe n3mMeHeHmne 3KOCUCTEM 1 BCero 06




OTpacneBast CTPYKTypa NPOMBbILLIIEHHOIO NPOU3BOACTBA 1 BbIOPOCOB B
aTMocdepy 3arps3HSOLLIMX BELLLECTB, OTXOAALMUX OT CTaLMOHaPHbIX
MCTOYHWUKOB, B MPOMbILLIIEHHOCTH, B %

UNEHHOCTD

KONO3HO 6ymamuaa NPOMBIWNEHHOCTD

OCHOBHbIMW UCTOYHUKaAMM 3arpsi
TOMNSMBHOW OTPacu.



Nlond 3arpa3HeHud ThaHcnopTom--

ABTOMOD
OeH3uHe



Haubonee pacnpocTpaHeHHble
BbIOpOCHI 3arpsasHaoWmnx atmocdepy
BeLLeCcTB, OTXOASALWMX OT CTaLMOHAPHbIX

MCTOYHUKOB
— /

CTtaunoHapHbIM NCTOYHUKOM 3arpsi3HEHUs1 aTMOCdEPbI CYNTAETCS
HenepeaBUXKHON TEXHONOMMYeCKNn arperat (yCTaHOBKa, YCTPOMCTBO, annapar u
T.M.),

BblOenALWwmmn B npoLecce akcnnyarauum BpefHble BELLECTBA, a Takke
HeKkoToDble



Knaccudumkauus ra3aoobpasHbix NPOMbILLNEHHbBIX BbIOPOCOB

1)B3BeLleHHble YacTuLbl (a3p030nn) TBEPAbIX BELWECTB — Mblfib, AbIM; XXUOKOCTEN
— TyMaH
2)["a3oobpasHble 1 napoobpasHbie BeLECTBa
B HacTosiLee BpeMms, koraa 6e3oTxogHast TEXHOMOrMA HaxoguTcs B nepuoae
CTaHOBIEHUS N NONHOCTBLIO OE30TXOAHBLIX NPEANPUATUN ELLIE HET, OCHOBHOW 3ada4en
ra3o04UCTKM CIYXXNUT fOoBedeHNe coaepKaHUd TOKCUYHBIX MpUMecein B ra3oBbIX

npuMecax oo npegeribHo OonyctuMblX KOHUeHTpauun (MAK), yctaHoBneHHbIX
CaHUTapHbIMN HOPMaMW.

[Mpn cogep>xaHnmn B BO3AYyXe HECKOMbKUX TOKCUYHBIX
COEANHEHUI X CyMMapHasi KOHLEHTpaLnusa He AOoMKHa
npeBbIWaTh 1, T.e.

¢,/NAK, + ¢ /NOK, +...+ ¢ /NOK =1 n

raec,C,, ..., C_— doakTnyeckas KOHUEHTPaLUUa 3arpsa3HUTENEN B

BO3yXxe, Mr/m>;
Uoan

[Tpy HEBO3MOXXHOCTU AOCTUIHYTb [1OK 04MCTKOW MPUMEHS
criegyrowme Mepbl 4nga paccemBaHusa npumMecen B BEPXH
Crosix atMmocdoepebl:
*MHOroKpaTHO€E pa3baBneHne TOKCUYHbIX BELLIECTB
*BbIOPOC ra3oB Yepes BbICOKME AbIMOBbIE TPYObI

I'IJJ,Kl, I'I,EI,KZ, I'I,D,Kn— npenensHo gonyctumasa KoHUEeHTpauuma
Mr/m3.
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yInbTpa3ByKOBad
KOaryrdaunms

OrneKkTpocTaTnyeck

Mokpas
asi ouUCTKa
OYMCTKA Cyxas
ouymncTka
balHu c
Hacagkou
(Hacapo4Hble WNHepumMoHHoe npumecen
Cc);pr66epb|) ocaxaeHune Ancopouus
olLlaemMble
P [paBuTaLMOHHO TBEPABIMU
'-'-”K”06Hb' e OCaXaEHMe NornoTUTENsim
(LeHTPOGEexH LleHTpobexHble "
bl MeToabl
ckovbbenbi) OUUCTKY KaTanuTuyecka Abcopbuus
XKUOKOCTAMM
MeHHble PUNETPaLNS S 04NCTKa A
annaparbl
Ckpy0bepbl TepmMmunyeckue
BeHTypu METOA



MOKpaﬂ O4YUCTKa ra3oB OT aaposoneﬁ OCHOBaHa Ha rNnpomMbIBKE ra3a >XnakoCTbHO
npn BO3MOXXHO bonee pa3BMTOVI MOBEPXHOCTU KOHTAKTa XUOKOCTUN C HaCTuULlaMN

aspo3ond 1 BO3MO
AP (TR | SR .
SWAOKOCT ’ i bawHu c Hacadkou (HacadoYHbie ckpyb66ephbi)

«+»
MPOCTOTOW KOHCTPYKLIMK 1 SKCrnyaTaLuu,
. S yCTONYMBOCTbIO B pabore,

& &8 vanbiv rnapaBnMYeckum ConpoTvBIEHNeM
88l CPaBHMTENLHO MarbiM PacXooM SHepr
* AP PHEKTUBHOCTL OOHOM CTYMEHN OY
<inbinei ¢ d > 5 MKM He NpeBsbilliae
«=-»

,.\Hacapgka 6bicTpo 3abusaet

“ OpowaemMbie UUKIIOHbI
ckpy66ephi)

«+»

[MpmeHaloTCa Ansa o4nUCT
Hebonbluoe ruapasnuy
BbicokonpounssoguTtersb
CKOpPOCTW rasa

«-»

' [Inst Menkux yactuy
| OUNCTKM COCTaBMSIEM

XHO Bofee NHTEHCUBHOM nepemMmewinBaHmnmn o4naemMoro ra3a c




[leHHbIE annapamabi

.. [pouecc o4MCTKM NPONCXOAUT Ha rpaHuLe pasaena cpea mexay

B BO/10V1 M F230M.

ras oyuLLaeTcd OT NbIfN NyTEM OCaXX4eHUS YacTUL, Ha BHYTPEHHEW

ynosutenem - 0o 95%.
«=»

TOJNTIKHOBEHUIO HaCT
J1aBInMMBaHUIO 4acCT

I L AN
-ManorabapuTHbI annapart

-ob6ecneynBaeT ynaBnuBaHue TymaHa Ha 99-
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-GonbLLUOW pacxod 3HePrn No NPeoaoneH
-CrNOXHOe yrnpaBneHue
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Mudrocme

)A0B MOKPOM OYMCTKM ra3oB OT a3po3onen — 3To

00BLEeMOB XKUAKNX OTXOA0B (Lunama).




Drpaborannmi
abcopbenr
Ha cOpoc

Abcopbenr

BP;

Bp, Ovmuaemsih ras y
B3

Karanusarop

uerA6Eopb6uus xudkocmamu: NPUMeHseTcs Ans
N3BMNeYeHns U3 ra3oB ANOKCUIA Cepbl,
cepoBoaopoaa OKCUIOB a30Ta, NapoB KUCIIOT,
pPa3HOO6Pa3HbIX OPraHNYECKUX COEAUHEHWIA.
CNyXuUT N5 TEXHONOMMYECKoW 1 ca
o4ncTku. OHa ocHOBaHa Ha
; PacTBOPUMOCTU ra3o-
B4,

c

XXNOKOCTMW.
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AGCOPGENT HA YHPKYNAYMIO

Kamanumu4yeckuiu memoaod.

OcHoBaH Ha peaKkumsx B MPUCYTCTBUN T
reTeporeHHoro Kkatanusa. B pesynbrat
rase, npeBpallalTcs B Apyrne coea
NPUMEeCKH He N3BNeKatoTCs U3 rasa,
obpas3oBaBLUMECS BELLECTBA Noas

«+»

-my6okast oumcTKa ra3oB OT TOKCU
TemnepaTypax n HebornbLLOM aa
- NPOCTbI B 3KCMyatayum u Mmano




1. [Ins nONHOLUEHHOW OYUCTKM ra3oBbiX BbIOPOCOB LernecoobpasHbl KOMOMHMPOBaAHHLbIE
MeTOAbl, B KOTOPbIX MPUMEHSETCS ONTUMaribHOE ANdA KaX4oro KOHKPETHOro criyyast
coyeTaHue rpybon, cpegHeEn n TOHKOM OYUCTKU ra3oB 1 NapoB.

2. Hanbornee HageXHbIM U CaMbiM SKOHOMUYHBIM CrOCOBboM oxpaHbl brocepsl OT
BpeaHbIX ra3oBbIX BbIOPOCOB ABNSETCA nepexoq K 6e30TxogHOMY NPOU3BOACTRBY, UK
K 6€30TX04HbIM TEXHOMNOINAM, T.€. Co34aHne ONTUMasibHbIX TEXHOMOIMYECKNX CUCTEM C
3aMKHYTbIMW MaTepuanbHbIMU U 3HEPreTUYECKUMUN NOTOKaMKn. Takoe Npom3BOACTBO He
OOJMKHO MMETb CTOYHbIX BOA, BPEAHbLIX BLIODPOCOB B aTMOCEpPY 1 TBEPAbIX OTXOA0B U He
OOJSKHO NOTPebnAaTb BoAY M3 NPUPOAHBLIX BOAOEMOB.

B HacTosiLee BpeMsi onpeaennnocb HECKOSTbKO OCHOBHbIX HAanpaBfiEHU OXPaHbI
Brocdepbl, KOTOpble B KOHEYHOM CHETe BedlyT K CO34aHMio 6e30TXOAHbIX TEXHOSOMMMN:
*pa3paboTka 1 BHeEAPEHNE NPUHLMNNATIBHO HOBbIX TEXHOMNOIMYECKUX MPOLIECCOB U
cucTem, paboTaroLLmx No 3aMKHYTOMY LIMKITY, MO3BONSHOLLMX UCKITIOYNTL 0OpasoBaHne
OCHOBHOIO KONM4ecTBa OTXOAO0B;
*co3aHne BECCTOYHbIX TEXHOMNOIMYECKMUX CUCTEM N BOAOOBOPOTHBLIX LIMKIOB Ha 6ase
Hanbonee aPPEKTUBHBLIX METOAOB OYMUCTKN CTOYHbIX BOA;
*nepepaboTka OTXOA0B NPOU3BOACTBA N NOTPEBNEHNs B KA4eCTBE BTOPUYHOIO CbIpbS;
*CO3JaHne TeppUTOPUaNnbHO-MPOMBILLSIEHHbLIX KOMMITEKCOB C 3aMKHYTOW CTPYKTYpOu
MaTepuarnbHbIX MOTOKOB CbipbA U OTXOL40B BHYTPU KOMIMSIEKCA.
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