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NPEAJNUCJUOBHE

B mporiecce 3BoMOIMK YETI0BEK MOTYYHJI BO3ZMOXKHOCTD BIMSTH HA XOJ Pa3BH-
THUSI cCaMOi TIPUPOJIBI, UCIIONIB3YS BCE HOBBIC M HOBBIC IIPHUPOJHBIE PECYPCHI, H300pe-
Tast Bc€ OoJiee MHHOBAIIMOHHBIE CIIOCOOBI TOOBIYM CPEJCTB CYIIECTBOBAaHUS, OJaro-
Jlaps YeMy oKazajcs B CUTYalluH, KOIa IPUpoJia yxKe He B CHIIaX CIPABIATHCA C €ro
BCE PACTYIIMMH HOTPEOHOCTAMHU M HaUMHAET YyTPAuMBaTh €CTECTBEHHBIH MEXaHH3M
camoBoccTaHoBJIeHUs. HaceneHue mmaHeTsl, 0COOCHHO KPYIIHBIX T'OPOJOB U IIPO-
MBIIIJICHHBIX 30H, HAUWHACT OIYIIAaTh HEXBATKY HE3arpA3HCHHOTO BO3AYyXa U UCIIbI-
THIBaTh ACPUIUT mpecHO# Boabl. [IpobiieMa yCTOHYHMBOrO pa3BUTHS UBUIIA3ALINY,
obecrieunBaroNIel yIOBICTBOPEHUE TOTPEOHOCTEl cooOmecTBa, HO HE CTaBSIIEH
MO YTPO3y CYIIECTBOBAHHE YEIOBEUECTBA CETOMHS, TAK U €TO MOCIEAYIOMUX MOKO-
JICHUH JOJDKHA U MOKET OBITH pElIeHa TaK, YTOOBI BO3JCHCTBHE HA OKPYXKAIOLIYIO
Cpeny HaXOJWIOCh B JOIYCTUMBIX IIpe/iesiaX, ONPeeICHHEM KOTOPBIX U 3aHUMAcTCs
WH)KCHEPHAst 9KOJIOTUSL.

Habop sxomormueckux npoodaeM IO0CTaTOYHO IMHUPOK, a OONbIIas 9acTh U3 HUX
nepervieTeHa U BechbMa B3aMMOCBszaHa. HawmOosee BakHbIe M3 HHX, TpeOyIoOIIue
MEPBOCTENIEHHOTO PEIICHUs, - 3TO 3arpsA3HEHHe aTMOC(hEpHOro BO31yXa, MOBEPX-
HOCTHBIX U MOA3EMHBIX BOM, ITOYB, HAKOIIJICHHUE IMTPOU3BOJACTBEHHBIX OTXOJ0B.

OJIHI/IM 13 BECbMa CYIIECTBECHHBLIX U CTa6I/IHI)HI)IX HNCTOYHHKOB 3arpsa3HCHUA
BO3AYIIHOTO OacceifHa TOpPOJOB SBISIOTCS MPOMBINUIEHHBIe Tpeanpustusa, TOC,
TOL. Kpome Toro, cuibHOE BIMSHUE HA COCTOSIHUE aTMOC(Ephl OKa3bIBaIOT MHOT'O-
YHCJIEHHbIE HECaHKIIMOHUPOBAHHbIE CBAJIKH, CKUTaHWE Mycopa, paboTa MHOXECTBa
MaJbIX MPEANPUATHH W TIOJIMTOHOB TI0 TepepaboTKe W XPaHEHHIO MPOMBIIIICHHBIX
OTXO/JIOB.

OCHOBHBIM HMCTOYHHKOM 3arpsi3HEHHS HMOBEPXHOCTHBIX M ITOJ3EMHBIX BOJ
CIpaBeINBO CUUTAINCH TPOMBIIUICHHBIE 1 KOMMYHAJIbHBIE CTOKH, HO, KaK TOKa3bl-
Ba€T MpPAKTUKA, B HACTOAMIEEC BPEMS TJIABCHCTBYIOIIHUM HCTOYHHUKOM 3arpsA3HCHUA
BBICTYIIAIOT MAJIBIC NPCANIPUATUA U CMBIBBI 3arpA3HAIOIINX BEHICCTB C MOBEPXHO-
CTe, MPIIIETAIONTNX K HUM TePPUTOPHH (B OCOOCHHOCTH JJISI MAJIBIX PEK).

Ho naunbosiee CIOXHON M aKTyalnbHOW MPOOJIEMO COBPEMEHHOCTH SIBIISIETCS
HaKOIIJICHNE MPOM3BOJCTBEHHBIX OTXOAOB. V, HECOMHEHHO, OIpenensroniee 3Haqe-
HHUE B PEIICHUH IePEUUCICHHBIX ITPO0JIeM, IPEXIE BCEr0 TEXHUIECKOTO W TEXHOIIO-
THYECKOTO IUIaHa, UMEIOT METOBI ¥ MOJXOAbI HHKEHEPHOM IKOJIOTUH.

Hcxoas U3 BBIIEU3NIOKEHHOTO, CIEAYET OTMETUTD, YTO BBITYCKHUK-T€03KOJIOT
JIOJDKEH MMETh Npe/CTaBiIeHHuEe 00 OCOOEHHOCTSX OCHOBHBIX COBPEMEHHBIX HHIXKE-
HEPHBIX METOJOB U TEXHHUUECKUX CPEACTB, UCIOJB3YEMBIX Ui OXpaHbl OKPYXKaro-
el cpenbl; yMeTh OLIGHUBATh CTENEHb MOJE3HOCTH TOr0 METOJA MU TEXHUYECKO-
ro CpeicTBa Uil pPelICHUs] KOHKPETHOM IPUKIAJHON 3ajaud B cdepe MpUpOoJo-
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OXPaHHOH [IESITENbHOCTH Ha IPOU3BOJICTBE; JOJDKEH UMETh MPEACTaBiIeHNHE 00 0co-
OEHHOCTAX TPOBEICHMSA NPHUPOJOOXPAHHONH AEATEIBHOCTH Ha IPOMBIIUICHHBIX
HPEANPUATHSAX.

OBIIUE YKA3AHUA

JlaHHBIE METOIMYECKHE yKa3aHHs COCTABJICHBI HA OCHOBE U B IIOJHOM COOT-
BETCTBHHM C TPOrpaMMON Kypca «DKoJoruueckas Oe30HacHOCTh IPOHM3BOJICTBAY.
OcHoBHO# (hopMOIt 00yUeHHS IO KypCy SIBJISICTCS CAMOCTOSITENIbHAsI padoTa CTy/ACH-
TOB-320YHUKOB C PEKOMEHJOBAHHBIMH OCHOBHBIMM y4eOHMKaMH M TOCOOUSIMH, a
TaK)ke BCIIOMOTATeNIbHOM juTeparypoid. CienyeT MOMHHUTB, YTO, paboTas ¢ JIuTepa-
TYpO#, CTOUT BHUMAaTEIbHO OTHOCUTHCS K YNOTPEOJICHUIO TEPMUHOJOTUH M KOH-
CIIEKTHPOBaTh MaTepHal TOJBKO IOCIE €ro TIATeIbHOW MPOPaOOTKH M H3yYCHHS.
Heo0xoquMo MOMHHTB, YTO B KOHCIICKTE JOJDKEH OBITh M3JIOKEH B IOJHOH Mepe
OTBET Ha MOCTABJICHHBII BOIIPOC.

Kpome Toro, y4eOHBIM IUIAHOM IPEoyCMaTpUBAETCS CaMOCTOSTEIBHOE BHI-
noJHeHne paboThl B opme pedepara. KoHTpossHas paboTa, akKypaTHO 0(pOpMIICH-
Hasl M CoJleprKalias Mmojis JAJIs1 3aMEYaHUH PeleH3CeHTa, BBICBUIACTCS B YHUBEPCHUTET.

Bo Bpems nabopaTopHO-3K3aMEHAIMOHHON CECCHM TPErNoiaBaTes MU yHHU-
BEPCUTETA YUTAIOTCS YCTAHOBOYHBIE M 0030PHBIE JIEKIUH 110 KYPCY.

K BBINIOJIHEHNIO KOHTPOJILHON PaboOThl CTYACHT JOJDKEH MPHUCTYIHUTh TOJIBKO
nocJsie npopabOTKU Matepualia, UCXOJIsl U3 COOTBETCTBYoLIeH TeMbl. OTBETHI Ha BO-
MPOChI KOHTPOJIBHOW pabOThl JOJDKHBI COJEPKATh Pa3BEPHYTHIC MPEIJIOKEHUS C
SCHBIMH ¥ TOYHBIMH (opMynupoBkamu. OIHAKO CTYICHT aJCKBaTHO MepenaTh
CMBICJI TOr0, KaK OH IOHsUI mpopaboTaHHBI Marepuan. s odopmieHHs KOH-
TPOJBHOH pPaboTEl HEOOXOAMMO HCIIONB30BAaTh OTACIBHYIO TETpaib, pa3bOp4YHBO
HaIlicaB B Hel TEKCT pabOThI, OCTABIISAS OIS Uil 3aMedanuid. OTBETHI Ha BOPOCHI
clenyeT M3jiaraTb B TOM IOpSJIKE, B KOTOPOM OHHU YKa3aHBI B 3aJaHuu. Ha Tu-
TYJIBHOM JIHCTE KOHTPOJIBHON pabOThI BEIMMCHIBACTCS HOMEP 3a4eTHON KHUKKH.
PabGoTa nmomkHa ObITh JaTHUPOBaHa, MOJAINKCAHA CTYJIEHTOM M IpEJCTaBJICHA B
YHuBepcUTET HE T03Ke, ueM 3a 40-50 gHell 10 Havama ceccum.

Ecin pabota He 3auTeHa, ee Hy>KHO BBIIIOJHUTH BTOPOH pa3 B COOTBETCTBHHU
C 3aMeuyaHUsIMHU pelieH3eHTa. VcnpaBieHHble OTBETH MPUBOISITCS B KOHIIE TET-
paau. KoHtposbHas paboTa, BEINOJIHEHHAs! CTYIGHTOM HE MO CBOEMY BapHaHTy,
HE PEleH3UpYyeTcs W He 3acuuThiBaeTcsl. Ha sk3aMeHanMOHHYI0 CECCUIO HYXKHO
SBJIATHCS, UMes IIPHU ce0e PelieH3UI0 Ha BHIIIOJHEHHYIO KOHTPOJIbHYIO paboTy.
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Bo3zaeiictBue npou3BoacTBa HA NpUpoAHYIo cpeay. Ilpupoano-
MPOMBILIIEHHbIE CHCTEMbI

WmxeHepHas 3KONOTUs — HaydHast JUCLIUIUINHA, U3ydaronas B3anMOCHCTBHE
o0IecTBa ¢ MPUPOTHON Cpelol B mpoIiecce OOIIECTBEHHOTO MPOU3BOACTBA. B 11e-
JIOM TPOIIeCC OOIIECTBEHHOTO MPOU3BOJCTBA SIBIICTCS OOINMM OOBEKTOM HCCIENO-
BaHUsI MHOTHX HAay4YHBIX HAIlPaBJICHUH, IOATOMY B TEOPETUUECKOM IUIAHE AT BBLIE-
JICHUsI HAYYHOT'O HANpaBJIeHUS — HHXXEHEPHOI 9KOJIOTHH — HEOOXO0ANMO OIPECTUTh
O00BEKT M TpeIMeT M YCTAaHOBHUTH OTIMYHS OOJIACTH MCCIICJIOBAHUHA OT TAaKOBOMl B
JPYTUX HAYYHBIX HANpPaBJICHUIX.

OpHa W3 TJIaBHBIX KaTeropuil B MHXEHEPHOH D53KOJIOTMHM — MPUPOTHO-
MPOMBILUICHHAsT CUCTEMa, 00pa30BaBLIAsICS B pe3yJIbTaTe B3aHMMOJCHCTBHS IPOU3-
BOJICTBA C TIPHPOAHOW Cpenoi, KoTopas o0JazaeT ONpENeNeHHONW CTPYKTypoH H
0COOCHHOCTAMH (PYHKIMOHHUPOBAHHA. SIBISIACH 0OBEKTHBHOHN peanbHOCTHIO, [TI1C
BBIJICTSIETCSI C LIENBIO MCIIOIb30BAHMS IIETOCTHOTO (XOMHCTHYECKOTO OT TPEYECKOr0o
holos - menplid) KOMIUIEKCHOTO CHCTEMHOTO IOIXOJa NPU H3YYCHHUH B3aUMOJCH-
CTBHS IPOU3BOJICTBA C PUPOJHON cpenoil. Ha Heo6X0guMOoCTh KOMIUIEKCHOTO ITOJ-
Xola TMpH H3YYEHMM NpUPOJHOM cpensl  ykaseiBaim  B.M.Bepnanckui,
B.B.loxyuaes, K.JIu6une, I'.®.Mopo3os, A.Tencnu u apyrue yuensie XIX-XXs.B.
PeanbHOI OCHOBOM /IJI TAKOTO MOJXO0JA CTAaJo yueHHe o ouochepe chopMupoBas-
nreecst B Hayane XX B. MOJ BIMSHUEM paloT IEJIOro psAAa yYEHbIX, CPeIu KOTOPHIX
BeyLIas posb npuHannexur B.M.Bepraackomy.

HTak, B OCHOBE B3aUMOJCHCTBUS CHCTEMBI «OOIIECTBO-MPHPOIA» JICKHUT 00-
LIECTBEHHOE MPOU3BOJICTBO, BCE INIABHBIE MOMEHTHI KOTOPOI'O BXOAST B COCTaB HOO-
omoreoneHo3a. OCHOBHBIM IIPOIIECCOM, ONPEACIIIIOMNM (YHKITHOHUPOBAHHE HOO-
OmoreoneHo03a Kak 3JIEeMEHTapHOU STYCUKH CUCTEMBI «OOIIECTBO-TIPUPOIay, SIBISCTCS
MpoLecc Tpyaa.

[Ipn mosiBIEHHM B CTPYKTYpE SKOJOTMYECKOH CHCTEMbl OOBEKTOB IPOMBIIII-
JICHHOTO IPOM3BOJICTBA, OKA3hIBAIOIINX BIIMSHNE Ha e (PyHKIMOHMPOBAHHUE, BO3HH-
KaeT HOBas (MCKYCCTBEHHAs) 3KOJIOTHUYECKAs CHUCTEMa, KOTOPYIO U Ipeiaraercs
Ha3bIBAaTh MPUPOTHO-TIPOMBIIIJICHHON CUCTEMOM.

IIpoctpanctenHas nepapxus [IIIC mMoxer OBITH BRIpa)ke€Ha CIIEAYIOMIEH ITO-
CJIEI0BATENBHOCTBIO!

- HOOOHOT€EOLIEHO3;
- MpUPOJHO-TIpoMbIuTIeHHBIH KoMIuteke (TT1K);

- TeppUTOpPUATIBHO-TIpON3BOACTBeHHBIN KomInieke (TTIK).



[IprposHO-IPOMBIIIIEHHBIH KOMIUIEKC — 3TO OTHOCHUTEIBHO CaMOCTOSATEIbHASL
MPUPOJHO-TIPOMBIIIUICHHAS! CHCTEMA, B CTPYKTYPY KOTOPOH BXOZIST IPOMBIILICH-
HBIE, NIPUPOIHBIC, KOMMYHAIbHO-OBITOBBIE W arpapHble OOBEKTHI, ()yHKIMOHHUPYIO-
mue Kak enuHoe nernoe. PammonansHo ¢yaxkumornpyronmwmii [1ITK xapakrepuzyercs
MHUHUMAaJIbHBIMH MaTepUAIbHBIMHU, SHEPTETHICCKUMH, TPYIOBBIMH M IPYTHMH 3a-
TpaTaMu, MPH YCIOBUH IOIYYEHHS IUIAHUPYEMOro o0beMa IPOMBIIIIEHHOH mpo-
JYKIUH, 00ecredeHusi HeoOX0AMMOro KayecTBa OKPYXKAIOUIeH MPHUPOJHON Cpelpl,
JOCTHKEHHUS ~ONTHMAIBHOMH IPOAYKTUBHOCTH CEIBCKO -, JIeco -, pbI0o-
XO3SIMCTBEHHBIX M JPYTHX yroJuil, BXOIAIIUX B €ro cocTaB. [ paHHIIaMU NIPUPOTHO-
MPOMBIIITIEHHOTo KoMmIulekca (BbiaeneHHo IIIIC) OyayT rpaHUIlB! 30HBI BIMSHUA
MIPOMBIIIJICHHBIX NPEANPUATHI, BXOASIMX B COCTaB KOMILIEKCA.

OCHOBHAs1 OTJIMUUTEJIbHAS OCOOEHHOCTh DKOJIOTUYECKON CHCTEMBI, B KOTOPOH
¢ynkmonupyet III1K, cocTout B TOM, YTO MPaKTHIECKH BCE IEMEHTHI 3TOH CH-
CTEMBI HaXOJATCA IO/ HOCTOSIHHBIM BO3/CHCTBHEM NPOMBIIIICHHBIX IPEANPHATHH.
B OonpmmMHCTBE CiTydaeB CENbCKOXO3SHCTBEHHBIE, JIECHBIE M JPYTHE YTObs, Paclo-
JIO)KEHHBIE B TAKOM PETHOHE, CHIDKAIOT CBOIO NMPOIYKTUBHOCTD, 3 HHOT/IA M ITOJIHO-
CTBIO JeTpasupyioT. [Ipr 5TOM OCHOBHAS MPOIYKIUS SKOJIOTHIECKOH CHCTEMBI Me-
€T He MCHbIIIEe 3HAUCHNE M IIEHHOCTh, YeM BCS NMPOAYKIHS MPOMBIIIICHHOTO 3BEHa,
a B pAZie CIIy4aeB ee 3HaueHUe Jaxke OoIbIIe.

ITpu ananmse ctpyktyps! [IIIK B 11e10M U OTZIENBHBIX €0 9acTed MOKHO BBI-
JETIUTh TPH OCHOBHBIE COCTaBIIAIONINE: AOUOTHYECKYI0, OMOTHYECKYIO U MPOU3BOA-
CTBEHHYIO.

O6wmeH BemecTBoM Mexay obwsektamu IITIK mpoucxoaut myreM BOBIEUEHHS
OTIpEeZIeTIeHHBIX TEXHOJOTHIECKNX U MPHPOAHBIX PECYPCOB B MaT€pPHAILHOE MPOM3-
BOJICTBO, B TpoIiecce KOTOPOro co3maercst MpoxykT tpyaa (mpoxaykius I1TIK). He
BOLIEIINE B MPOAYKT TPyJa PEecypchl BO3BPAILIAIOTCS B MPHPOIHYIO CPEely, CyM-
MapHO€ KOJIMYECTBO BELIECTB, BOBJIEKAEMBIX B IPOU3BOJICTBO M BEIXOASAIINX U3 HETO
B rpanunax orgensHoro IIIK, octaeTcs npuMepHO NOCTOSIHHBIM.

Oo6wmeH sHepruedd mexay komnoneHtamu [ITK npoucxoaut mytem npesparie-
HUS IPUPOJTHBIX UCTOYHUKOB SHEPTUU B DHEPTETHUECKHE PECYPCHI MMPOU3BOJICTBA, a
TaKk)Ke IMyTeM BBIJICJICHUSI B OKPYKAIOIIYIO CpeJy HEHCIOIb30BAaHHONW B MPOU3BO/I-
CTBE JJOJIHM YHEPTHUH.

O6MeH nHbOpMaIHel O3BOJISIET CYIUTh O COCTOSIHUHM OTJENBHBIX KOMIIOHEH-
TOB, KOPPEKTHPOBAaTh MpOILECCHl OOMEHa BellecTBOM W 3Heprueil. Mudopmanus
€CTECTBEHHOT'O XapaKTepa BhIPaXKAeTCs 4Yepe3 CBOWCTBA MPUPOIHBIX KOMIIOHEHTOB,
MCKYCCTBEHHAs! MH(OPMALHsL, OITy4aeTcsl, TOCPEACTBOM HCIIOIb30BAaHHS aBTOMATH-
3UPOBAHHBIX CHUCTEM KOHTPOJIS, IIPOTHO3a», YIPABICHHS MPOLECCAMU IPOM3BOJ-
CTBa M COCTOSIHMEM (IIPOAYKTHBHOCTBIO) TIPUPOAHBIX 00BEKTOB.




Takum 00pa3oM, IPUPOTHO-NIPOMBIIUICHHBI KOMIIEKC — 3TO OTHOCHUTEIBHO
yCTOIYMBas U CaMOCTOSITENbHAs CTPYKTYpHAs €IMHULA HOOC(EpPhl, BKIOYAIOIIas B
ce0sl TPHPOINHBIC, NPOMBILUICHHbIC, CEIbCKOXO3SMMCTBEHHBIE, KOMMYHAJIBHO-
OBITOBBIE OOBEKTHI, KOTOPBIE (PYHKIIMOHUPYIOT KaK EIIHOE IIeI0e Ha OCHOBE OIIpe-
JISIIEHHOTO THIIa 0OMEHa BEI[ECTBOM, SYHEpTHel  HHpopManuei.

CTpyKTypBI IPUPOIHO-TIPOMBINIIICHHBIX CHCTEM. B ofmem ciydae mox cTpyk-
typoit IIIIC moHMMaeTcss COCTaB W B3aUMHOE PACIOJIOKEHHE €€ KOMIIOHEHTOB U
JJIEMEHTOB, OINPEACISIIONINX XapakTep W HampaBlieHHe (YHKIMOHHPOBAHMS CHUCTE-
MBI. B 3aBHCHMOCTH OT Ha3Ha4YeHUs M LieJei NCIOIBb30BaHUS MOKHO BBIJICIIUTH Clie-
nytomue tunbl cTpykTyphl [IIIC: xOMnoHeHTHas, uepapxudeckas, (pyHKIHOHAIb-
Has, MOp(hoJIorn4ecKast.

Oynkunonuposanue [II[IC ocHoBaHO Ha mpHHIMIAX OOMEHA BEIECTBOM,
SHepruer mim uHpopManue MeXay ee CTpYKTYPHBIMH €IHHUIIAMHE, ITPOUCXOIIe-
ro B pe3yibTaTe Hpolecca MPOWU3BOJCTBA, CHENU(UKH €ro TeXHOJOTuH. Biammo-
CBSI3b 9THX BHIOB OOMEHA C MPHPOAHBIMH MPOLECCAMHU MOXET UMETh (OpMy B3au-
MOJIEIICTBUS, BIUSHUSA U BO3JEHCTBHUS.

Bzaumoneiicteue. C npupogHOW cpenoi B3auMMOIEHCTBHE OCYIIECTBIISETCS
MPSMO FIJTH OMOCPEIOBAHO TPH JIFOOOM BHIE MPOU3BOACTBA. IHTEHCHBHOCTH B3am-
MOJICUCTBUSL ONPEJENIETC KOJIMYECTBOM PECYpPCOB, KOTOPBIMH OOMEHHBAIOTCS
MpeNnpusITHe W TMPUPOJIHAs cpela B mporecce GyHKImoHupoBaHus. [Ipu B3aumo-
JIEHCTBUU TMPOM3BOJICTBA W TMPUPOJHOW Cpeabl HWMEET MECTO MPUPOIHO-
TEXHOJIOTHUECKUH Tporiecc. DPHEKTUBHOCTD IPUPOTHO-TEXHOIOTUIESCKOTO POIIeC-
ca [ITIC oneHuBaroT Mo 06beMy CyMMAapHOU MPOAYKIIUU C yUYETOM 3aJaHHOTO Kaue-
CTBa KOMIIOHEHTa PHUPOJTHON CPEIIBL.

Hcnonp30BaHie TPUPOJHBIX PECYPCOB B TEXHOJIOTHUECKHUX MPOIIECCAX MPOU3-
BOJICTBA M B IIPUPOJIHO-TEXHOJIOTUIECKOM MPOIIECCE XapaKTePU3YeTCs CIEYIOIUME
mokazaresiMi: UHTeHCHBHOCTBRIO (M), crenenpro (H), sddexruBHOCTRIO () HC-
MOJIb30BAHUSI.

IToka3aTen MHTEHCHBHOCTH OTPaXKAIOT KOJIMYECTBO HPUPOIHBIX PECYPCOB,
HOCTYNMBLINX B TEXHOJIOTHYECKHUI IpOIlecC B eIUHUIY BpeMeHH (M/c, u/c, T/rox)
WM BBILICANIMX M3 TEXHOJOIMYEeCKOro Iporecca. [lokazaTean CTeneHH HCIOJb30-
BaHUS XapaKTEPU3YIOT BEIMUYHHY pecypca B MPOIYKIMH OT OOIIEro MOCTYILICHHS
pecypca B mporiecc (yci. en). [Tokazatenu a3 pexTuBHOCTH (YCI. €1) OTPEACIISIOTCS
MyTEM CPABHHUTEIBHOMN OICHKH BEJIUYMHBI MOKA3aTeIe WHTCHCUBHOCTH M CTCIICHU
HCIIOJIb30BAHUSI C HOPMATUBHBIMU 3HAYCHHUSIMH, JTYYIIHMHU, TOCTUTHYTBIMA B OTpacC-
T, CTpaHe, MUpE.

HeKOTOpLIC MaTepUaJIbHbIC PECYPChl MOTYT OBITH TOBTOPHO WX HECOAHOKPATHO
SaﬂeﬁCTBOBaHH B TCXHOJIOT'MYECKUX IIpOoLeccax. Torz[a IPOU3BOACTBO CTAHOBUTCH
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3aMKHYTOH CHCTEMOH 0e3 BBIXO/a 3THX PECypCcOB B IPUPOAHYIO cpeny. Ilo Takomy
NPUHIUITY CO3AI0TCSA 0€30TXONHBIC TPOU3BOACTRA.

Bausnuue. [Ipupo/iHas cpeia HCIBITHIBACT Ha ceOe BIMsSHHUE TPOU3BOJICTBA, MO
KOTOPBIM MOHMMAETCsI Ipoliecc 0OMEeHa BEIIECTBOM, SHEprue min nHdopmanueii ¢
MPUPOTHBIMUA KOMIIOHEHTaMH. B pe3ynbTare MpoHCXOIAT Ka4eCTBEHHbBIC UITH KOJH-
YECTBEHHbIC U3MEHEHHSI B MX COCTAaBE WJIM CBOWCTBax (yHKIHOHHpOBaHUs. OleHKa
JTHX M3MCHEHWI MPOU3BOIMTCSA IMyTEM CPABHECHUS KOJIMYCCTBEHHBIX U KaYCCTBCH-
HBIX MTOKA3aTeJCeH COCTOSIHUS PUPOTHBIX KOMIIOHEHTOB C (POHOBBIMH (KJTAPKOBBIMH)
3HAYCHUSMH, OMPEICICHHBIMH U TAHHOTO KOMIIOHEHTa C YYETOM MPHUPOIHBIX
(hakTOpoB.

Boszneiicteue. [Iporecc oOMeHa BemiecTBOM, SHEprueil i HH(pOpMaImei ¢
MpUPOAHBIMHU KOMIIOHCHTAMU, BI)ISI)IBaIOHII/Iﬁ X HU3MCHCHUA (HapyllleHI/I)I WJIn 3a-
TPA3HEHUs) MOHMMAeTCs KaK BO3ICHCTBHE TNPOW3BOJACTBA Ha MPHUPOIHYIO Cpeny.
IIpu 3TOM KOJIMYECTBEHHBIE M KAUECTBCHHBIC XapaKTEPUCTUKH TaHHBIX (OpPM mpe-
BBIIIAIOT MPEICTHHO MOIYCTHMBIC 3HAUCHHs I AHHOTO KOMIOHEHTa. Bozmeit-
CTBHE TIPOM3BOJICTBA HA MPHUPOJHYIO Cpely Leecoo0pa3HoO XapaKTepH30BaTh MOKa-
3aTesIMH, KOTOPHIE MO3BOJISIOT CPAaBHUBATH TEXHOJOTHUYCCKUE TMAapaMeTPhl pa3ind-
HBIX TIPEATIPUATHH, IPOBOAUTH IKOJOTHICCKYIO SKCIIEPTH3Y TEXHUICSCKUAX PEIICHUH,
OIpEeZIeNIATh HEOOXOAMMYIO CTeNeHb 3KOJIOTHYECKOH 3()(EeKTHBHOCTH MPHUPOIO-
OXpaHHBIX MeponpusaTHid. TakuMHU TMOKa3aTeas MU SBISIOTCA: MHTeHCHBHOCTH (1),
creredb (N), orracHOCTH (j) BO3IEHCTBHSI.

HurencusHocth (1). XapakTepusyeTcsi KOJUYECTBOM BEUIECCTB, MOCTYIAIOIIINX
B IpupoHyto cpeay (13) B eauHuily BpemeHH (I/c, KI/4, T/T0J), a TaKKe IUIOMabIo
HapYLICHHUS WA KOJMYSCTBOM HAPYIICHHBIX B €OUMHHUIY BPEMCHH HPHPOIHBIX KOM-
nonenToB (1) (M%/c, Ta/rox, ex/roxn).

Crenenp BozzerictBus (N) mo BeTMYMHE COOTBETCTBYET OTHOIICHHIO KOJIHYE-
CTBCHHBIX ITOKa3aTeleH, XapaKTepH3YIOIINX 3arps3HeHNe WM HapyIIeHne, K 001e-
My KOJHMYECTBY BBIJICTUBIIMXCS M3 TEXHOJOTHYECKOIro Mpollecca BEHIeCTB WIH K
oOrmiell Iomaan HapynraeMoro KoMmnoHeHTa. CTeneHb BO3ICHCTBHS H3MEPSICTCS B
MPOIIEHTaX W MCTIONB3YeTCs MPHU pa3paboTKe ONTUMAIbHBIX ToKa3aTenel d3hdexTus-
HOCTH Pa0OTHI OYHCTHBIX ¥ IBUIETa30yIaBINBAIONINX COOPYKEHIH M SKCILTyaTalluy
0TpabOTaHHBIX 3eMeNb U T.J.

Iokazarenu omacHocTH Bo3ae#cTBus (]) (j3, j#) HA MPUPOHYIO CPEy XapakKTe-
PHU3YIOT OTKJIOHEHHsS] KOHLIEHTPALMH 3arps3HsAtomux BemiecTB Ci B IPUPOIHBIX KOM-
IIOHEHTaxX OT HOpMalbHbIX 3HaueHui /1K, a TakKe OTKIOHEHUE IO WIH KO-
JIMYECTBA HAPYIIEHUH (SH) OT HOPMATUBHBIX TOKa3aTenei (Swn):

jsi= CILAK<>1, jui=Sn/Sun <>I, 1)




Ecnu j3i, jui <1, TO OMacHOCTH BO3JEUCTBHS HET, €CIIH j3i, jHi 21, TO OMACHOCTH
CYIIECTBYET.

IlokazaTenu ONACHOCTH 3arpsA3HCHMS WJIM HAapYIIEHUS NPHPOSHOWH CpPEabl
OTIPEIEIAIOTCS B Ka)KIBIX KOHKPETHBIX YCJIOBHSAX MO CIICIMAIBHBIM METOANKAM.
[TomydeHHbIE pe3ynbTaThl CIyKaT OCHOBOHM JUIA pacdeTa H3KOHOMHUYECKOTO ymiepoa,
HAaHOCHUMOTO HPHUPOJHOM cpene AEATENbHOCTBIO MPEATPUATHH W MPEAEIbHO AOIIY-
ctuMbIx crenenn (/7{CB) n uatencuBHocTH (/IJMB) Bo3neiictBus. [IpenensHo mo-
MyCTHMasi HHTCHCHBHOCTh BO3JCHCTBHS — IUIAHOBBIN HOKa3aTeNb OXPaHBI MPUPOI-
HOM cpeJibl, KOTOPBIN JOJDKEH COOJIONAThCS MPEANIPUSITHEM B YCIOBHAX 0€30MacHO-
CTH BO3JCHCTBHSA MpPHU CYLIECTBYIOIINX HOPMAaTHBAX COCTOSHUS IMPUPOJHOM CpeIbl.
Kak npasuino, noctiwkenue /I/[MB npouCcXOQUT MO3TAMHO, IMyTeM NPOBEJICHUS WH-
JKEHEPHBIX, HKOJIOTHUECKUX UM OPraHU3allMOHHBIX MEPONPHUATHH, KaXKa10e U3 KOTO-
PBIX UMEET COOTBETCTBYIOLIYIO 3((EKTUBHOCTh CHIKEHUSI MHTEHCUBHOCTH BO3ZICH-
ctBust (OCHB). Dxonormdeckas 3QpPEeKTUBHOCT MPHPOTOOXPAHHBIX MEPOTPUSTHIA
ompezensercs B aOCOMIOTHBIX IIOKa3aTeNsiX Kak pasHuma Mmexny [[JUB n | B
HavyaJIbHBI MOMEHT IUIAHUPOBAHMS.

BoszeiicTBue mpoW3BOACTBA HAa INPUPOIHYIO cpeay. VICTOWHHMKaMu BO3ICH-
CTBHS Ha IIPUPOJIHYIO CPEdy SBISFOTCS TEXHOJIOTHUYECKHE MTPOIECCHI II000ro odIme-
CTBEHHOTO ITPOM3BOJCTBA, TaK KAaK TOJHKO B IPOIECCE OCYIIECTBIAETCS OOMEH Be-
LIECTBOM U 3HEPIUEH C IPUPOJHOU CPENO.

Bce nctounukn BO3AEHCTBHA 11€1ec000pa3HO pa3feisiTh Ha MCTOYHHKH Hapy-
IIEHUS W MCTOYHHUKHU 3arps3HeHus. VICTOYHHKaMU TeOMEeXaHHYeCKHUX HapylUIeHHH
SIBIISTIOTCSI TEXHOJIOTMUECKHUE MPOIIECCHI, CBSI3aHHbIE C pa3BeIKoil, J0ObIUeH, TpaHC-
MOPTHPOBKON U TEePepabOTKOM IMOJIE3HBIX HCKOIMACMbIX, CTPOUTEILCTBOM 3IaHUH,
COOPY)KEHHH, KOMMYHHKAIUI U JIp., BCIEACTBHE KOTOPHIX MPOUCXOAUT HAPYIICHHUE
MIOYB, 3€Me€JIb, MACCHUBA TOPHBIX MOPOJ.

VcTouHnKaMu THAPOJMHAMHYECKUX HAPYIICHUH SBISIOTCS TEXHOJIOTHYECKHE
MPOLIECCHI, CBSI3aHHBIE C MPEIBAPUTEIBHON MOATOTOBKOW MECTOPOKACHUN U pa3BU-
THEM JI0OBIYH, CTPOUTEIHCTBOM BOJIOXPAHWINIL, KaHAJIOB M JIPYTUX THAPOTEXHUYE-
CKHUX COOPY>KEHUH, NPOKJIaIKOW TPAHCIIOPTHBIX MarucTpaieu u T.1I.

K ucrounukam a’poiMHaAMHYECKHX HApPYIIEHUH CIEAYyeT OTHECTU BCE TEXHO-
JIOTUYECKHUE MPOLIECCHI, CO3MAI0IINE TOCTOSHHBIE WIM BPEMEHHBIE MPENSTCTBUS Ha
MyTH IBUKECHUS BO3IYIIHBIX ITOTOKOB (3aHMUs, COOPYKEHHUS, HACBIITH, BEIEMKH).

WcrournkamMu GMOMOPGOTIOTHYECKIX HApYIICHUH SBISIOTCS B IMEPBYIO OdYe-
penpb MpOoIeccHl, CBSI3aHHBIE C MOATOTOBKOM IJIOMIANeH IIs CTPOUTENbCTBA M OTpa-
00TKHM, BEIpYOKOH Jieca I MOJTYYEHHS KpPEMeKHOTO MaTepHaja M IPYTHUX MpOm3-
BOJICTBEHHBIX HYXK]l, CHITHEM U CKJIAAUPOBAHHEM IUIOJOPOIHOTO CJIOS TOYBHIL.
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Takum 06pa3oM, HCTOYHUKH HApYIICHUH — 3TO TEXHOJIOTHYECKUE IIPOLIECCHI, B
pe3ynbTaTe BO3ACHCTBHSA KOTOPHIX U3MEHSETCs CTPYKTYpa U JMHAMHUKa (QyHKIIMOHH-
posanus [111C.

WcTouHnKH 3arps3HEHHS — 3TO TEXHOJOTHYECKHE MPOIECCH], B PE3yNIbTaTe Be-
JICHUS KOTOPBIX B MPHUPOIHYIO CPEIy BBIACILIIOTCS BEIISCTBA M SHEPTHS, OKa3hIBAO-
M€ BO3JENCTBHE Ha OTIENbHBIE KOMIIOHEHTHI [//1C.

OCHOBHEIMH Ka4€CTBECHHBEIMH XapaKTCPpUCTUKAaMHM TaKUX IMPOLECCOB SABJIAIOTCA
COCTaB BCIIECTB MPUHUMAIOINX B HUX YYAaCTUEC, U XaPAKTECPp XUMUYCCKUX WU JAPY-
rux HpeBpameHI/nZ, KOTOPBIC C OTUMHU BEIICCTBAMU IPOUCXOJAT.

VcToyHMKM BBIJENICHUS] — 3TO anmapaThl, MEXaHU3Mbl WM arperaTbl, B KOTO-
PBIX B pe3yJIbTaTe TEXHOJIOIHYECKOTo Mpoliecca MPOUCXOAUT IPEBPALEHUE BELIECTB
(TONKHU KOTJIOB, APOOMIIKHM, CYIIWIKU, TBUTATeIIU, OypUIbHBIC CTaHKK | Tp.). OOpa-
30BaBIIHECS BEIECTBA BHIOPACKIBAIOTCS B MPHUPOAHYIO CPEAY Yepe3 KaHalbl, TPYObI,
OKHa, a3panroHHbIe (POHAPH, KOTOPHIC U SABIIIIOTCS HCTOYHUKAMH BEIOpoca (cOpoca).
IIpu 3TOM BBIOPOCHI 3arpsA3HSIONIMX BEIIECTB HA3BIBAIOT OpraHU30BaHHBIMU. Heop-
TaHW30BaHHbIC (TUIOIIANHEIC, THHEIHEIC, TOUeUHBIE) BEIOPOCH (COPOCHI) BEIIECTB B
atMoc(epy, ruapochepy u Metocdhepy HMPOUCXOIST, KOT/Ia OTCYTCTBYET UCTOYHUK
BbIOpOCa. B 3aBUCHMOCTH OT BBICOTHI YCThsl HCTOYHUKA BHIOPOCA HAJ YPOBHEM 3eM-
T pa3nuyaroT BeIcOKHE (> 50 M), cpenneit BeIcOoTH (0T 10 mo 50Mm), Huzkme (ot 2 1o
10 M), HazemHble (< 2 M) uctouHukd. Ha xapaktep pacnpoCTpaHEHHUs 3arps3HSIO-
IIMX BelecTB B arMocdepe, ruapocdhepe OKa3bIBAIOT BIUSIHUE U TaKHE TAPaMETPhI
UCTOYHMKA Kak (opMma IUIONIa[b CEYEHHs, KOHCTPYKIMS YCThsi: MHOTOCTBOJIbHAs
TpyOa mim paccesiHHbIN cOpoc.

B coOTBeTCTBHU ¢ XapaKTEPUCTHKAMH TEXHOJIOTHYECKHUX IPOIECCOB BO3.CH-
CTBHE NPOM3BOJICTBA HA NPUPOJHYIO Cpely LEeNecooO0pa3HO pas3[eluTh Ha BUABL:
MEXaHUYECKOe, (PU3NIECKOe, XUMUUECKOE 1 OHOJOrHYeCKOe (BO3ZMOXKHBI X COYETa-
HUA).

MexaHn4eckoe BO3/EHiCTBHE MMEET MECTO B Cilydae NPUMEHEHHs MeXaHWde-
CKUX CPEICTB Tpyna (3KCKaBaTOpPbl, KOMOAHHBI, MEXaHU3UPOBAHHBIE KOMILIEKCHI).
Kpome Toro, oHo MOXeT OBITH BBI3BAaHO pE3aHHMEM, CKaJIbIBAHHEM, CHHMJIMBAaHHEM,
OypeHueM, cxkaTueM, yAapoM, BUOpanueil B cllydae MCHOIb30BaHUS pa3pyLIAlomInX
MPUCTIOCOOIICHHH.

®duzndeckoe BO3ACHCTBHE O0OYCIIOBICHO MPUMEHEHHEM (DH3MYECKHUX MpPOIec-
COB B TEXHOJIOTHUH BEACHUS paOdOT — TEIUIOBBIX, CBETOBBIX, JICKTPOMArHUTHBIX, BITU-
SIONMX B (OpMe pa3NuIHOTO POAa M3TydeHHWH (IIOTOKOB SHEPTHH) HA MPHUPOIHEIC
KOMITOHEHTBI M Pa3pyIIAOIINX B HUX CTPYKTYPHBIE U (DYHKIIMOHAIBHBIE CBA3H.
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XUMHUYECKOE BO3ICHCTBHE BO3ZHHMKAET B CIyYac HCIIOIb30BAHHSA B IPOHM3BOJ-
CTBEHHBIX IIPOIIECCAX PA3IMYHBIX IPEBPAIICHUI BEIIECTB, MPOUCXOIAINX MPH HX
B3aUMOJICHCTBUH APYT C JPYTOM.

Buonornyeckoe Bo3aeiicTBHE NpeaNoIaracT HaTMYKe )KUBBIX OPTaHU3MOB, MO-
CTYNUBLIMX B HPUPOIHYIO Cpeny JHOO0 B pe3yibTaTe UCIOIB30BAHUSA B TEXHOJIOTUH
TIPOM3BOJICTBA (HAIIpUMep, OMOJOTHYECKOE BHIIIETAYNBAHIE METAIOB), OO TpH
TpaHcroptupoBke. Iloa mocneacTBreM BO3JACHUCTBHS TOHUMAETCSl COCTOSIHUE, B KO-
Topoe nepexoiT Bece komroneHTs! [1T1C B pe3ynpraTe HapyIIeHHs HITH 3arpsi3HEHUS
OJTHOTO W3 IPUPOAHBIX KOMIIOHEHTOB.

Jlumepamypa

1. Anopeesa E.C., Anopees C.C. IlpombinuieHHasi skojiorus. CaHKT —
IetepOypr, 2005. —C.5-26.

2. Masyp U.HU., Monoasanos O.H. Kypc nmxeHepHo# skonmorun. —M.: Jloroc,
2001. - C. 18-68.

Bonpocut ona camonposepxu

1. B dem 3akioyaeTcss CMBICT MOHATUS KIIPUPOIHO-TPOMBIIJIEHHBIE CH-
creMan?

2. KakoBbl OCHOBHBIE OCOOCHHOCTH OOMEHOB BEIIECTBOM, JHEpPruei u
nHpoOpMaIMeil B paMKax MNPUPOJHO-MPOMBINUIEHHOTO KomIiekca. OTBer
HEe0OX0IMMO MPOWILTIOCTPUPOBATh Ha KOHKPETHBIX MpUMeEpax.

3. B uem pa3HHIa MeXAYy MOHITUAMH «BIUSHHE» U «BO3aercTBHEY. OT-
BET CJEIyeT MOSICHUTh Ha MPUMeEPEe KOHKPETHOTO MPOMBIIUICHHOTO 00BEKTA.

be3oTxoaHble TEXHOJOIHH H MAJIOOTXOTHbIE IMPOU3BOJACTBA

TepMuH «0e30TX0HAsT TEXHOJOTHs» ObLT Tpeanoxen akagemukamu H.H. Ce-
MsakoBeIM 1 M.B. TleTpssHoBBIM-COKOJIOBEIM U TIPHOOpEN MIMPOKOE pacmlpocTpaHe-
Hue B Poccun m 3a pybexom. OmHako cama ujes 0€30TXOMHON TEXHOJIOTHH Oblia
n3noxkeHa eme B 1885 r. /.M. MenneneeBsiM B cTaThe «Iluchma o 3aBoax» oImyo-
JIMKOBaHHOH B sxypHaie «HoBb». OH muca: «MHOKECTBO TEXHOJIOTMYESCKHUX MPOM3-
BOJICTB MMEIOT TaK Ha3bIBaCMbIC OTOPOCHI, TO €CTh COBEPIICHHO NMpeHeOperacMblc B
SKOHOMHMYECKOM OTHOLUEHUM PE3YyNbTAaThl XUMUYECKUX IPEBPAILECHUN, KOTOPBHIE,
OJTHAKO, CaMH TI0 ce0e MHOTa CTAHOBSTCS CO BPEMEHEM HCXOJIHOK0 TOYKOK HOBOTO
MPOM3BOJICTBA BECbMa OONBIIOW Ba)XHOCTH. ECITM HENPEpHIBHOCTH €CTh IEPBBIN
MPUHITUIT 3aBOJICKOTO Jiea, TO BTOPBIM JIOJDKHO CUMTATHCS, 0 MOEMY MHEHHIO, OT-
CYTCTBHE BBIOPOCOB...». Teopus OE30TXOMHBIX TEXHOJIOTHYCCKUX MPOLECCOB 0a3u-
pyeTCst Ha IBYX HPEANOCHUIKAX:
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a) TPHUPOAHBIE PECYPCH IOJDKHBI TOOBIBATHCS OAWH pa3 U KOMIUIEKCHOTO
MPOM3BOJICTBA BCEX BO3MOXKHBIX MPOIYKTOB, & HE KaXKABIA pa3 Ul MOTydeHHS Kax-
JIOTO W3 HHX;

0) co3maBaeMble IPOAYKTHI TOJDKHEI UMETh TaKylo (hopMy, KOTOpast II03BOJIMIA
OBI IIOCJIE UCIIOIB30BAaHMS 110 IPIMOMY Ha3HAYCHHIO PeHTa0EIbHO IPeBpallaTh X B
HCXOJHBIE 3JIEMEHTHI HOBOTO IIPOU3BOACTBA.

OpHako KaXkKAbIil HOBBIM TUI TEXHOJOTMM IO NMPHHLUIY CBIPbEe — FOTOBHI MPO-
JIYKT — ChIpbE CBS3aH C M3HOCOM MaTE€pPHAIOB U TpeOyeT HOBBIX 3aTpaT SHEPTUH H,
CJIeZIOBAaTENIbHO, JONOJIHUTENBHBIX MPUPOIHBIX PECYpPCOB BHE 3aMKHYTON CHCTEMBI.
Takum o0Opa3om, NMpH3HaBas IPOrPECCUBHOCTh KOHLEIINU 0E30TXOAHOW TEXHOJIO-
T'MH, CIEIyeT YUYHUTHIBATh €€ YCIOBHBIM XapaKkTep, CHOCOOHOCTh COKPAaTHTh 3arpss-
HEHMS OKpY’KaloIleH cpesl, HO He UCKIIOUUTH ero moiaHocTho. [lox 6e30TxonHON
TEXHOJIOTHEH ITOHMMAeTCsl WAealbHas MOJENb IPOU3BOACTBA, M TEOPETHUECKUI
Ipezies, KOTOPBIH MOXKET OBITh PeaIN30BaH JHIIb YACTHIHO.

OTxozmpl 00pa3yloTCsl B OCHOBHOM 3a CUET NPHCYTCTBHS B CBHIPbE NpPHMECEH,
KOTOpBIC HE HCIONB3YIOTCSI B JAHHOM IIPOLIECCE IS ITOMYIEHHUSI TOTOBOTO MPOAYKTa:
MOOOYHBIX XUMHYECKUX PEaKIni, IPUBOAAIINX K OOpPa30BAaHHIO HEHCIIONb3YEMBIX
BEILECTB; HEIOJIHOTHI MPOTEKaHMS IPOIecca M Pacxoja IOJIE3HOr0 KOMITOHEHTA B
CBIPbE. YMEHBIIUTh KOJHMYECTBO 00Pa3yIOLINXCA OTX0A0B MOKHO 3a CUET HCHOIb30-
BaHUS YHUCTOTO, KOHIIEHTPUPOBAHHOTO CHIPhs. IIpH 3TOM yBenHMUMBaeTCS CKOPOCTH
NPOTEKaHUs MPOLIECCa M TMOBBIILIACTCSI TPOU3BOIUTENBHOCTh TpyAa. Takoil ke 3¢-
(hexT maeT CHWKEHHE CKOPOCTH NMPOTEKaHHs MOOOYHBIX PEaKIIiid, HaIpuMep, 3a CYET
YBEJIMYEHUS CEJIEKTUBHOCTH MPOIIECCa, YBEINIECHHUS TTOTHOTHI POTEKAHMS Ipolecca
MyTeM MoA0opa ONTHUMAIBHBIX KAaTaJlM3aToOpoB U T.O. IIpyM 3TOM HE TOJNBKO yMEHb-
IIaeTcsl KOJMYECTBO OTXOJOB, HO M MOBBIMIAETCA 3(PPEKTUBHOCTH ITPOM3BOACTBA.
Co3nanne 6e30TXOAHBIX TEXHOJOTMYECKUX MPOIECCOB MpearnoaraeT Kak pa3pador-
Ky palMOHAIBHBIX CIIOCOOOB M NPHEMOB BBIJEICHUS NMPUMECEH M3 Ta3oB, TaK U
MPUHIUNHAAIBHOE U3MEHEHNE TEXHOJIOTHYECKOro Mpoliecca UM OTAEIbHBIX €ro 4a-
cTeil. M3MeHeHne TEeXHONOrMM AOJDKHO UWATU IO IMYTH YMEHBIIEHHs] KOIMYECTBA
BBIOPOCOB M COKpAIIEHHsI 3aTpaT HAa OYHUCTKY Ta30B, MUPKYIHUPYIOIINX B CHCTEME.
[IprMepoM Takoro M3MEHEHHS TEXHOJOTMH MOXET CIYKHTh MEePexoja OT OYHCTKH
KOHBEPTHPOBAHHBIX Ta30B aMMHMAYHOTO IPOM3BOJACTBA MEIHO-aMMHAYHBIMH pac-
TBOpaMH K IPOMBIBKE ra3a XHIKAM a30ToM (uroOwl Beiaenuth CO). [Ipumenenue
3TOro crocobda OYMCTKHU MO3BOJIMIIO OTKA3aThCsl OT JIOPOTOTO U CJIOKHOTO y3Ja, T0-
BBICHTH OOIIYI0 NMPOM3BOAWUTENIFHOCTh TPyJa B aMMHAuYHOM Ipom3BojcTBe. OmHO-
BPEMEHHO OTIaJla HEOOXOIMMOCTh B OYMCTKE OT aMMHaKa I'a30B M cOpoca LUPKYJIIH-
PYIOLIMX B CUCTEME HHEPTHBIX Ta30B, a 3HAUUT M UX OUUCTKH.

Kak nosnoxuTenbHblil (akT, ClieayeT OTMETHTb, YTO YacTh OTXOASAIIMX Ta3oB,
COJIEpIKaIX CEPHUCTBIN aHIUAPHJL, KOTOPBIE paHbIlIe BHIOPACKIBAINCH B aTMOC(Epy
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6€3 OYNCTKH, B HACTOSAIIEE BPEMS MCIOJIB3YETCS B IBETHOW METAJUTypTUH AJISI IPO-
M3BOJCTBA CEPHOM KuCa0Thl. KommuecTBo MmosiydaeMoil Ipu 3TOM CEPHOM KUCIOTHI
coctaBieT okoio 30% oT obmiel BbIpaboTKM cepHOH KHCIOTH B Poccun. Crom-
MOCTB 3TOH KHCIOTHI Ha 30% aemeBie moaydaeMoil B XUMUYECKOH TPOMBIIIIIEHHO-
CTH.

Pa3paboraH MeTOI OYMCTKH BEHTHIALMOHHBIX BBIOPOCOB BHCKO3HOTO IIPOH3-
BOJICTBA OT CEPOBOAOpOJA C TOJIydeHHEeM cepbl. [IpeuiaraeMblii METO/I OYHCTKH
npeaycMaTpuBaeT oO0pabOTKy ra3oB B HAcaJOYHBIX MM TOJIBIX abcopOepax cia-
OOILEIOYHBIM PAacTBOPOM KaTall3aTropa OKucIeHHs. [Ipm 3TOM OJHOBpEMEHHO ¢
MOTJIOIIEHHEM CEPOBOJIOPOJIa MPOUCXOAUT €0 OKHCIIEHHE U 00pa3oBaHHE DIIEMEH-
TapHOM cepbl, OTAEIIEMOM OT pacTBOpa B CIELHaJbHOM ajparope-diorarope.
OcBeTJIeHHBII pacTBOp BO3BpaIlaeTcsi B abcopOLuio, a cepa IUIaBUTCS B aBTOKJIABE
WITH MCTIONB3YeTCS JUIS TOTYyYEeHUSI KOJUIOUTHOH CepBI.

CyILecTBeHHOE CHIKCHHE BBIOPOCOB MOXKET OBITh 0GSCIEUEHO CO3AaHUEM HO-
BBIX IPOLIECCOB, MIPH KOTOPBIX YMEHBIIASTCs 0Opa3oBaHue BEIOPOCOB B aTMOC(hEpy.
Hanpumep, B 4epHO# MeTaUTypruu co3aH Oe3KOKCOBBIM METO[ IOJIYydYCHHS MpO-
IOYKOUM HEMOCPEACTBCHHO BOCCTAHOBJICHHEM JKEJIE30PYIHBIX KOHIIEHTPATOB BOJO-
pomom. Ilpu TakoM criocobe W3 paHee M3BECTHON TEXHOIOTMYCCKOM IIEMOYKU HC-
KITFOUEH JIOMEHHBIH Mepe/ien, a TakKe MPOU3BOJICTBO KOKca. B kauecTBe HCXOMHOTO
CBIPBSI IPUMEHSIETCS PyJia WM KOHIICHTPAT, NepepadoTaHHbIE B OKATHIIIN, KOTOPHIE
Jianee BOCCTaHABJIMBAIOTCSI BOJOPOJOM WIIM I'a30BOM CMECBHIO BOJOPOJA M OKHCHIO
yriepoza npu Temneparype 1000-1300 °C. ITosyueHHOE TyGUaTOE KENE30 C COAEp-
JKaHHEM OCHOBHOI'O KOMIIOHEHTa 10 95% mocie OXJakAeHHUs MNeperUIaBiseTcs] B
9NIEKTPOYTOBBIX TI€Yax A0 IONyYCeHHs] KOHAUIHOHHOrO Metana. OmBIT IPOU3BOJ-
CTBa CTallH, 10 JAHHOW TEXHOJOTHH, 00ECIIeYNBAET PE3KOE CHIUXKCHHE BBHIOPOCOB C
OJIHOBPEMCHHBIM BO3BPATOM B LHKJ HCHOJB3YEMbIX T'a30B M IUIaMa ra3004MCTHBIX
YCTaHOBOK.

Bospiine mpoMblnuieHHBIE BHIOPOCH B aTMOC(HEPHBIN BO3AYX — 3TO TOYHBIN
UH/IMKAaTOp HECOBEPILIEHCTBA TEXHOJOTMU. B HacTosmiee BpeMs MIMPOKO INPUMEHS-
€TCSl 4aCTUYHAs PELUPKYJALUs, TO €CThb IIOBTOPHOE MHCIIOJIIB30BAHUE OTXOIALIUX
ra3oB. Tak, Ha TOLl u B ABHTaTeIsIX BHYTPEHHETO CTOPAHMS IPH CKUTAHUH TOTLUTH-
Ba, TAKUM 00pa3oM, MOJABIsIETCsT 0Opa3oBaHHe a30Ta. K TEXHOIOTHUECKHM Mepo-
MPUATHSAM OTHOCSTCS TaK)Ke 3aMeHa BPEAHBIX BEIIECTB B MPOU3BOACTBE OE3BPEIHEI-
MU WM MEHEe BPEIHBIMH, OYMCTKA CBHIPBSI OT BPEAHBIX MpuMecei (ymaJeHne cepsl
13 TOIUIMBA), 3aMEHa CYXHX CHOCO0O0B MepepabOoTKH MBUIALINX MaTepHaTIOB HOBBIMU
(MOKpBIH TTOMOJI), 3aM€Ha IUIAMEHHOTO HarpeBa 3JIEKTPUYECKHM, IPEPHIBHCTHIX
MpOLIECCOB HempepbIBHBIMU. Ha coBpeMeHHOM 3Tame pa3BUTHS HPOMBIIIIEHHOTO
MPOM3BOJICTBA BO3HMKJIA HEOOXOAMMOCTb YCTAHOBJICHHS XKECTKHMX HOPM I'eépMeTHd-
HOCTH /I KQX/J0I'0 BU1a XUMHYECKOTO 000py10BaHHS.
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Heobxoanmo, 4TOOBI CaHUTapHO-TUTHECHUYECKIE TPeOOBAaHNUS, IPEAbABISICMbIC
K 000pYyJOBaHMIO, yCTAHOBICHHOMY OTKDBITO, OBUTH TaKHMH kK€, KaK M MpPHU ycTa-
HOBKE 3TOro 00OpYyZOBaHUS BHYTPH NPOM3BOACTBEHHBIX NOMEIIECHHUH. Ammnaparypa
TaKXKe JOJDKHA OBITH HEIPEPHIBHO ICHCTBYIOUMIEH M TepMeTHYHOW. [ 'epMeTHIHBIMH
ABJISIFOTCSI MAIIMHBI M apMaTypa 0e3 canbHHKOB. Ecim mMmeroTcst mMecta BBIOPOCOB
(mpoTtedek), TO UX cieayeT 000pPYHOBaTh MECTHBIMH OTCOCaMH, a BHIOPACHIBaEMBbI
BO3JIyX JIOJDKEH POXOJUTH OYHCTKY.

JlocTaBka ChIpbs IOJDKHA OCYIECTBISTHCS JIIOOBIM BHIOM TPAHCIIOPTA, YI00-
HBIM ]I IOTPY3KU U Pasrpy3KH, UCKIFOYAIOUIMM BO3MOXKHOCTb 3arps3HEHHUS ITOUBBI
U BO3/yXa HE TOJBKO TEPPUTOPUH IPOU3BOJCTBA, HO M TPACCHl TPAHCHOPTUPOBKH.
I[J'IH MEPEBO3KU KUAKUX U CKMIKCHHBIX TOKCUYCCKUX BCUICCTB MU I'a30B B 6OJ'II)IHI/IX
KOJINYECTBAX CJIEAYeT UCIIONb30BaTh CHEIHaNIbHbIC (TepMETHUHBIE) KEJIE3HOJOPOXK-
HBIC U aBTOMOOWJIBHBIE CHCTEMbl. BO31yX, BBITECHEMBII U3 IUCTEPH NPHU CIUBE U
MEepEeNMBAHNY TOKCHYECKHX, JICTYUYHX BEIIECTB (XJOp, OEH301) HEOOXOAMMO OYH-
IaTh OT MApOB 3THX BELIECTB B PEKYNEPAIIMOHHBIX YCTAHOBKaX WJIM METOJOM XH-
MHYECKOro rnoryonieHust. [IopomkoBpie MaTepHalibl CIIEAYET XPAHUTh B 3aKPBITHIX,
3alIMIIEHHBIX OT BeTpa CKIAICKHUX 3[aHUSIX W CIEHHANBHBIX COOPYXEHHUIX (OyHKe-
pax, cuinocax). JKuakie TOKCHIeCKHE U eIKHE BEIeCTBA B PAa30BBIX KOJIMYECTBAX >
400 xr HeoOXOIMMO TOJIABATh CO CKJIAJIOB B LIEXH IO TPYOOIPOBOAAM, H3rOTOBJICH-
HBIM U3 METAJIJIOB CTOMKUX K JAEHCTBUIO 3TUX BEILIECTB.

CornacHo ompenenenuio EBpomnetickoit skoHoMu4yeckoit komuccuun OOH 6e3-
OTXOAHAasd TEXHOJIOTUA — OTO MNPAKTHYCCKOC MPUMEHCHUEC 3HaHHi/’I, METOOOB H
CPEICTB [Tt 00ECIeUeHHs B paMKax YeIOBEUECKUX MOTPeOHOCTEH Hanbosee pamnuo-
HAIILHOT'O MCIOJIH30BAHUS MPUPOIHBIX PECYPCOB M DHEPTUH, a TAKIKE 3aIIUTHI OKPY-
JKarouleil cpeapl.

MaJ'IOOTXOI[HaiI TCXHOJIOTUA ABJIICTCA MPOMEKYTOYHBIM 3TAlIOM CO3JaHUA 0e3-
0TXO£[HOI7[, COCTaBHBIMHU 3JIEMCHTaMU KOTOpOI>'I SIBJIAKOTCA:

-KOMIUIEKCHAS TIepepadOTKa CHIPhS C UCIOIh30BAHUEM BCEX €r0 KOMIIOHEHTOB;

-yMEHBUIEHUE WM TOJHOE HWCKIIOYEHHE 3arps3HEHUs] OKpYXKarolled cpeibl
MPOMEXYTOUYHBIMHU TPOIYKTAMH, OTXOJaMH MPOU3BOJCTBA M TOTPEOICHUS MyTeM
nepepaboTKA U TIOMYyYEHHUS U3 HUX TOBAPHOU MPOTYKITUH;

-CO3/IaHNe 3aMKHYTBIX CHCTEM (ITUKJIOB) IPOM3BOJCTBEHHOT'O BOJAOCHAOKEHUSI.

Co3/1aHuI0 3aMKHYTBIX CUCTEM BOJHOTO XO3SIMCTBA Ha MPEANPHUATHH (WA UX
TPYyIIE) COCOOCTBYIOT CIEMYIONINE TEXHUUECKHE W OpPTaHU3alMOHHBIE MEPOIPHSI-
THSA:

-IPpUMCHCHUC 663B0,Z[HI>IX WJIn MaJOBOJHBIX TEXIIPOLECCOB, aNllapaToB BO3-
AYITHOTO OXJIAXKACHUS,
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-1I0CTIEOBATEIbHOCTh BOJOOOCCIICUCHNSI PA3NYHBIX TNPOU3BOJCTB B BHIE
MHOTOKPAaTHOTO HCIIOIb30BaHMUS BOJBI;

-COBEPIICHCTBOBAHNE TEXHOJIOTHYECKHUX IPOIECCOB, YMEHBIIAIOMNX BOJOMO-
TpebieHue, 3arpsa3HeHIE IPOMCTOKOB M YTHIIM3ALNIO TBEPAOi (ha3sl;

- panMoHanbHas CHUCTEMa BOJOOTBEACHHUS, OOECIEUMBAIOINAS HAWITYUIINE
YCIJIOBUSI COBMECTHOM WJIM Pa3A€IbHON OUMCTKU PA3HBIX KATETOPUM CTOUHBIX BOJ;

-IPUMEHEHNE COBPEMEHHBIX BBICOKOI()(EKTHBHBIX TEXHOJIOTHHA OYHMCTKH M
00e33apakuBaHUs CTOUYHBIX BOJI, YTHIIN3AIIMS IIAMOB.

BBI60Op ONTHMaIBHBIX TEXHOJOTMYECKUX CXEM OYHMCTKH BOJ M 3aMKHYTBIX CH-
cTeM olecredyeHus: 00O0CHOBBIBAETCSl TEXHHKO-DKOHOMHYECKUMH pacueTamu. llpu
3TOM JaKe MPH SKOHOMHUUYECKOH HEIeJIecO000pa3HOCTH B MEPBYIO OYepelb CIEAyeT
MpUHUMAaTh IPOCKTBI W TCXHOJIOTUH, o6ecneqHBa}omHe YJIydlI€HHUE CaHUTApPHO-
TUTHEHUYECKHX U SKOJIOTHIECKUX YCIIOBHH Ha MPEANPHUATHH.

besomxoonas_mexnonoeuss — 310 Takoil croco0d MPOW3BOJACTBA MPOTYKIHH
(mponecc, npennpusrtue, TIIK), mpu koTopoM Haubonee paoHaIbHO M KOMIUICKC-
HO HCIOJIB3YIOTCS CBIPbE M DHEPTUsl B LIUKIIE CBIPbEBBIE PECYPCHI — MIPOU3BOACTBO —
NOTpeOIeHNe — BTOPUYHBIE PECYpCHl, TAKUM 00pa3oM, YTO JF0ObIe BO3IECHCTBHS Ha
OKPYKAIOIIYIO CPEAy HE HAPYIIAIOT €€ HOPMaJIbHOTO (DYHKIIHOHUPOBAHUSI.

311ech BBIACISETCS TPH OCHOBHBIX MOJIOKEHUS.

1.IlonyepkuBaeTcs HEOOXOAUMOCTh HCIOIB30BAHUS CHIPHEBBIX PECYPCOB B
IMKJIe, BKJIIOYAIONIEM TaKkXkKe U cdepy MOTpedaIeHHs, a 3TO 3HAUMT, YTO TAKOH 3a-
MKHYTBHIA IIUKJI MOXXET OBITh TOJbKO Ha ypoBHe TIIK.= T.e. 0e30TX0HOE MpPOM3-
BOJICTBO JIOJDKHO OBITh IPAKTHUECKH 3aMKHYTOH CHCTEMOW, OpraHW30BaHHOM IO
AQHAJIOTHH C IPUPOTHBIMHU KOCHUCTEMaMH.

2. O0s3aTeIbHOE BKIIFOUEHHE B IIPOU3BOACTBO U NOTPeOIIeHHE BCEX KOMIIOHEH-
TOB CBIPbA. [IpH 3TOM 1OIKHO OBITH 00ECTIEYeHO MAaKCUMaIbHO BO3MOXKHOE HCIIOIb-
30BaHME U NOTEHIIMAIA YHEPTETUUYECKHUX PECYPCOB, ECTECTBEHHO OIPaHHUYEHHOE BTO-
PBIM 3aKOHOM TEPMOJIUHAMUKHU. 31€Ch TAKXKE MPOBOJUTCA MpsMasi aHAJIOTUS ¢ MpU-
POIHBIMH SKOCHCTEMaMH, KOTOPbIE, OyIy4H MPAaKTHYECKH 3aMKHYTHIMH, HE SIBJISIOT-
sl U30JIMPOBAHHBIMU, T.K. UEPE3 HUX MPOXOJUT MOTOK SHEPTHH.

3. CoxpaneHue (c y4eTOM BO3MOXKHOTO TEIUIOBOT'O 3arpsi3HEHUS) CIIOKHMBILIETO-
sl 3KOHOMHYECKOTO paBHOBecHs. [IpyruMu ciioBamu, ymepO OKpysKaromew cpene,
HaHOCHMBI ITPOU3BOJICTBOM, HE JIOJDKECH OBITH BBIIIE JOMTYCTUMOTO YPOBHS.

B mmpokoM cMbIciie TOHATHA «0€30TXO0IHAs TEXHOJIOTH» KacaeTcsi He TOIBKO
TEXHOJIOTHYECKUX MPOIIECCOB, HO M COBOKYITHOCTH OPTaHM3ALMOHHBIX W yIIPaBIICH-
YECKHX MEPOIPHUATHH, MPOSKTHBIX M HAYYHO-UCCIIEN0BATEIbCKUX PabOT.

Co3nanne 0e30TXOIHBIX TEXHOJIOTHH — JUTUTENBHBII MTpoIiecc, IO3TOMY B Kade-
CTBE MPOMEXYTOYHOTO 3Tamna sl MPaKTUYECKUX LeNed JOMYCTUMO HCIIOIb30BaHUE
MaJIOOTXO/IHOTO ITPOU3BOCTBA. MalloOTXOAHOE MPOM3BOACTBO - 3TO TAKOW crocod
MPOU3BOJCTBA MPOAYKIMH, IPU KOTOPOM BpPEAHOE BO3AECHCTBHE HAa OKPY>KAIOLIYIO
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Cpeay He MPEBHIMIAET YPOBHS, AOIyCTUMOTO CAaHUTAPHO-TUTHEHUYECKIMHU HOPMAMH,
IPH 3TOM O TEXHHYECKHUM, OPTaHU3AIIMOHHBIM, SJKOHOMHUYECKUM WM JIPYTUM TpH-
YMHAM YacTh CHIPhSl M MaTEPHAIOB IIEPEXOANT B OTXOIBI M HANPABIACTCS HA JUIH-
TENPHOE XPaHEHHE WM 3aXOPOHCHHE.

Heo6xoaumo moguepkHyTh, YTO TIIaBHOE B OE30TXOIHOM IIPOM3BOACTBE HE TIe-
pepaboTka OTXOMOB, a OPTaHM3AIN MPOM3BOJICTBA TAKHIM 00pa3oM, YTOOBI B CaMOM
nporuecce nepepaboTKa ChIPhsl UCIOIb30BAINCH BCE €r0 KOMIIOHEHTHI. be3oTxoaHbie
TEXHOJIOTUYECKHE TPOLIECCHI CYHIECTBYIOT, HO 3TO OOJbIIast PEAKOCTh, 0€30TXOTHBIE
MPOM3BOJICTBA BCTpeUaroTcs yare, a 6e3orxoausiii TITK Mosker ObITH OpraHu3oBaH
MpaKTHYECKU BCErna, HO He Ha JIto0oii TeppuTopun. KoaruecTBeHHBIME OlIEHKaMU
0€30TXOTHOCTH NPOM3BOACTBA SIBJSIETCSl CTENEHb MCIOJIB30BaHUS B TEXHOJIOTHYE-
CKHUX IpolLieccax ChIpbs U MarepuaioB (00lero Kputepus HeT). B yronbHoi mpo-
MBIIUICHHOCTH BBeAIeH K03 durimerT 6e30TxonHOCTH pon3BoacTBa (%):

K5=0,33 (Knt Ky tK), (3)
rae K, — ko3¢ ¢unnent ucnoiap3oBanus nopoasl (%), odpasyromuiics B pe-
3yJIbTaTe TOPHBIX PadoOT;

K — ko3 urmeHT ucnonp30BaHms MOMyTHO 3abupaeMoit Boasl (%), oOpasy-
oIuiics Ipyu J00bIue YIS,

K. — k03¢ dunneHT HCnoNb30BaHus MBLIEra30BbIX 0TX00B (%).

B crmyuae ucnonp3oBaHMSA HapsAy ¢ BHOBH 00pa3yIOMIEHCs MOPOIOH TaKkKe OT-
BaJIOB MPOILIBIX JIET KOAIPPHUITUEHT 6€30TXOAHOCTH MOXKET ObITh >100%. B xumuue-
CKO¥ MPOMBIIIIJICHHOCTH TaKXXe BBEACH KOA(PGUIMEHT Oe30TXOAHOCTH, pa3paboTana
W BBeJIeHa B JICHCTBHE CIIEIMalbHasi METOANKA €ro ONpe/esIeHNs] 1 OTHECEHHUS COOT-
BETCTBYIOIINX TEXHOJOTHYECKUX IIPOIECCOB M KAaTEropuu O€30TXOIHBIX, MaloOT-
XOAHBIX M pAnoBbIX. KospunnueHnT 6e30TX0JHOCTH XapaKTepu3yeT IOIHOTY HC-
MOJIb30BAaHNUS B IPON3BOJICTBE MaTepUAIbHBIX M 3JHEPTeTHUECKUX PECYPCOB, a TAKXKe
WHTEHCUBHOCTB BO3JICHCTBHS 3TOTO IIPOU3BOCTBA Ha OKPY>KAIOLIYIO Cpemy:

Ks=f K\ KK, 4)

rae Ks — koaddummeHT 6e30TxoqH0oCTH, Oe3pa3mMepHas BenuanHa 0<K<l;

f-KkoahduIHeHT MPOTOPIHOHATEHOCTH, OTIPEICISIEMBIH IMITUPHYCCKH;

K, — k03 pUIMEHT ONMHOTHI KCHOIB30BaHUS MAaTEPHANIbHBIX PECYPCOB;

K, — k03 GULMEHT TOTHOTHI UCIIOJIB30BAHUSI YHEPIETHUECKHX PECYPCOB;

K, — k03 PHIIHEHT COOTBETCTBHS SKOJIOTHIECKAM TPEOOBAHUAM.

B cooTtBeTcTBUM € 3TOH METOOUKOM K MalOOTXOAHBIM OTHOCSITCSI IPOU3BOJI-
CTBa, XapakTepu3ymomuecs: Benuaunoit K, paBHoit He menee 0,8-0,9 (B 3aBucuMO-
CTH OT MOIIIHOCTH IpeInpusThs), a K 6e30TxoaHbM He MeHee 0,9-0,98 (B 3aBrcuMO-
CTH OT UX MOIIIHOCTH).

Jns mpakTHuecKuxX Liesied 3HaueHne Kod(QuIeHTa 0e30TXOAHOCTH, paBHOE
75-90%, MOXHO NPUHATH B KAYECTBE KOJIMYECTBEHHOTO KPUTEPHUSI MAIOOTXOHOTO,
a 90-98% - 6e30TX0AHOT0 IPOU3BO/ICTBA.
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C nenpio 0000IIEHNS B CHCTEMAaTH3aIuH 0COOEHHOCTEH 0€30TX0HOTO MPOM3-
BOJICTBA MO>KHO BBIICTIUTH PAJT B3AUMOCBS3aHHBIX MPHHIIUIIOB, JIE)KAIINX B €T0 OC-
HOBE:

-IIPUHIATT CHCTEMHOCTH (YYUTHIBACT B3aUMOCBS3b IPOU3BOICTBEHHBIX, COIIH-
ANBHBIX U MIPUPOIHBIX IPOIIECCOB);

-IIPUHIXIBI KOMIDIEKCHOTO HCTIOJIB30BaHUS CHIPEBBIX W SHEPTCTUYECKUX pe-
CypCOB (MMEIOT 3KOJIOTUYECKOE M IKOHOMUIECCKOC 3HAUCHHE);

-IIPUHIIMI [IUKIMYHOCTA MaTEePHaIbHBIX MOTOKOB (BaKHCHIINE W3 HUX — 3a-
MKHYTBIC BOJIOOOOPOTHBIC ITUKJIBI).

-IPUHIUI YKOJIOTHUECKON 6€30MacHOCTH (Ba)KHEMHIIee ero cleJCTBUE — COXpa-
HEHHE 37I0POBbS HACEJICHU);

-IIPUHIMI PallMOHATIBHON OpraHu3anuy (IpU 3TOM IMOJIPa3yMeBaeTCs, 4TO yBe-
nmgeHne 00beMa MPOM3BOJACTBA U PacIIMpeHHe HOMEHKIATYPHI BBIITyCKaeMOU Ipo-
IYKIUW HE MPHUBOAAT K HE BOCIOJIHEHHBIM MOTEPSIM MPUPOIHBIX PECYPCOB B peTH-
OHe).

Co3naHne 0€30TXOMHBIX TEXHOJOTHH Ha JIFOOOM ypOBHE TpeOyeT OHOBPEMEH-
HOTO COOITIOJICHUS BCEX MEPEUNCIICHHBIX MPUHIUIIOB, IPH 3TOM Ba)KHEHIITHM YCIIO-
BHEM CYIIECTBOBAHMS €TI0 OCTACTCS CHUCTeMa 00C3BPEKUBAHUA, XPaHCHHS H 3aX0PO-
HCHUA O0TXOJ0B, B HepBon oqepeub TOKCUYHBIX. HpI/I OpFaHI/I3aI_II/II/I MaJIOOTXOAHBIX
u 6e30TXOI[HI)IX HpOI/I3BOI[CTB 6OHI)HIOQ 3HAYCHUC HUMCCT HUX KOM6I/IHI/IpOBaHI/Ie u
MEKOTpaciieBOe KOOIIEpUpOBaHKe Ha 0a3e KOMILIEKCHOW NepepabOTKH ChIPbst U yTH-
JIM3alluu OTXOOO0B. HpI/IMepaMI/I TAKOIo KOM6I/IHI/IpOBaHI/I${ MOXKET CJ'Iy)KI/ITI: CO3JaHUC
MPOHU3BOJCTBA KapOaMuia, 0Opa3yroIIerocss Ha OCHOBE JAMOKCHIA YIJIepoAa Ipu
MIPOM3BOJICTBE AMMHAKA.

Co3z0anue ManoomxoOHbIX U 0E30MX0OHbIX NPOU3BOOCNE ABIAEMCA BeCbMA
CII0JICHOUL 3a0ayell, 8blosuearowyell 0codvle mpebosanus.

K TeXHOI0rMYECKUM IIpOIIEcCcaM:

1. Pa3paboTka NPUHIMIHAIEHO HOBBIX IIPOLIECCOB, IPH BHEIPEHHN KOTOPBIX
YIIEECTBEHHO CHM)KAETCS MJIM MPAKTHYECKN HCKIII0UaeTcsl 00pa3oBaHuE OTXO0B U
OTpHIIATENIFHOE BO3/ICHCTBHE Ha OKPY)KAIOIIYIO CPemy.

2. KomImiekcHOE HMCIIOIb30BaHHE BCEX KOMIIOHEHTOB CBIPpbsI U MAaKCHUMaJIbHO
BO3MOKHO€ HCIIOJIB30BAHUE IMOTCHIIUAJIBHBIX DHEPTOPECYPCOB.

3. BO3MOXHOCTP MaKCHMaJIbHOW 3aMEHBI IIEPBUYHBIX CBHIPHEBBIX M 3HEPIeTH-
YECKUX PECYpPCOB BTOPUUHBIMHU.

4. BHenpeHne HepephIBHBIX IPOIIECCOB.
5. NnTencudukanys, aBToMaTu3amus nporeccos.

6. Co3nanue OHCProTCXHOJIOI'MYCCKUX MPOUCCCOB U T.A.
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K crIppi0, MaTepuaiaMm, d3HEpropecypcam:

1. OG0CHOBaHHOCTDH X Ka4eCTBa.

2. IlpenBapuTenbHas OICHKAa W JENCHHUE CHIPbS M TOIUIMBA HA HETPAIHIIHOH-
HBIE, MECTHBIE, ITOJIE3HO TOOLIBAEMEIE.

K rotoBoii npoJJyKIuu:

1.0becmieueHre BO3MOKHOCTH M YCJIOBHI BO3BPAIICHUS NMPOAYKIHWU B IPOU3-
BOJICTBEHHBIH IIMKJI ITOCIIE PU3MIECKOT0 K MOPAJIBHOTO H3HOCA.

K 06e3BDe)KI/IBaHI/IIO W JJUKBHUAANWMH HCYTUIN3UPYCEMBIX OTXOJ0B:

1.060cHOBaHHE KOHKPETHBIX CIIOCOOOB OOC3BPEKHMBAHUSA M JIMKBUIAIUH,
BKJTI0Yasi KOHCTPYKIIMU YCTAHOBOK U COOPYKCHUH.

2. OreHKa BO3MOXHOTO BO3ZCHCTBUS Ha OKPYIKAIOIIYIO Cpelly B 3aBUCHUMOCTHU
0T criocoba 00e3BpeIKUBAHUS U JINKBUIAIINH.

K OpraHn3anuy Npon3BOJACTBA:
1. HI/IKJ’II/I‘IHOCTB IIOTOKOB BC€IICCTBa (3aMKHyTBI€ ].[I/IKJ'[LI).

2. Bo3MoxHOCTH KOM6I/IHI/IpOBaHI/I$[ IIPOU3BOACTB HA OCHOBC KOMIIJICKCHOI'O
HCIOJIb30BaHUA ChIPpbA U DHEPIropeCypCoOB.

3. BO3MOXXHOCTB OTpacieBOi KOOMEpaly NPON3BOJICTB Ha OCHOBE IiepepadoT-
KU M yTHJIM3allil BTOPUYIHBIX PECYPCOB.

4. OOOCHOBaHHOCTh paifoHa W IJIOIIA/IKA CTPOUTENBCTBA C Y4eTOM (OHOBOTO
3arps3HEHUs] OKPYXKAIOUIEH Cpelibl, TIEPCIIEKTHB Pa3BUTHS JAHHOTO MPOMU3BOJICTBA U
JIp. IPOM3BOJICTB B paiioHe.

5. Pa3paboTka HOPMaTHBOB, OTPAHUYMBAIOIINX BO3AECHCTBHE HA OKPYKAIONIYIO
cpeny.

6. Yuer HEOPraHU30BaHHbIX, 3aJIIIOBLIX U JP. KPATKOBPEMCEHHBIX BLI6pOCOB.

7. OpraHuszanusi HENPEPHIBHOTO KOHTPOJSI COCTOSHUS OKpPY>KaloLIled cpenbl B
paiioHe MPEATPHUATHS.

8. CoBepIICHCTBOBAHUE IKOJOTHYCCKON CITYKOBI MPOMBIIUICHHBIX MPEIIPHUs-
THH.

K 5KOHOMHYECKOH NeITEILHOCTH:

1.Vyer CTOMMOCTH [OMOJHUTEIBHO MPOM3BOANMON MPOAYKIMH, COKOHOMIICH-

HBIX TPUPOJHBIX PECYPCOB U MPEAOTBPAIIAEMOr0 HAPOIHO-XO3SIMCTBEHHOTO U JKO-
HOMHYECKOTO yIiepoa.
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2. 3arps3HEeHHe OKPYXKAIOIIEeH cpelpl MPUBOAUT K BO3HHKHOBEHHUIO 2-X THIIOB
3aTpar B HapOJHOM XO3SHCTBE: - 3aTpaThl HA NIPEAYNPEKICHHE Bo3aeicTBHS (yIep-
0a) 3arpsA3HEHHON cpensl Ha OTHACNbHBIC BHIBI OOBEKTOB (OOBIYHO HA3BIBAEMBIX pe-
[UIIMEHTAaMH) U 3aTpaT, BBI3BIBAEMBIX CaMHM Bo3zeiicTBHeM (ymiepOoM, IpHYHHsIe-
MBIM OKpYJKaroIllel cpelie COOTBETCTBYIOMIMMHU BEIOPOCAMN).

Jlumepamypa

1. Anopeesa E.C., Anopees C.C. IlpombinuenHas skonorus. Cankr — Ilerep-
oypr, 2005. —C.27-42.

2. Mazyp U.HU., Moroasanos O.H. Kypc naxenepHoii skonorun. —M.: Jloroc,
2001. — C. 96-102; 208-225.

Bonpocet 0ns camonposepru

1. B yeM 3aKI04YaeTcs CMBICH IOHATUS «0€30TX0HA TEXHOIOTUAN?

2. [lepeuncnure, Mmoxanyicra, TPU COCTABHBIX 3JIEMEHTa O€30TXOIHOM
TEXHOJIOTUH.

3. Kakoif xo3ppunueHT cuntaeTcss KOIUYESCTBEHHOW OIICHKOW 0€30TX01-
HOCTHU Mpou3BojacTBa? Pa3nuuaroTcst Iu METOMABI ONpeeieHus] Kodd-
¢dunreHTa 0€30TXOMHOCTH ISl PAa3JUYHBIX OTpacjei MPOMBIILICHHO-
ctu?

OxpaHna aTMmocepHoro Bo3ayxa Ha npeanpuaTusax. OxpaHa BoAHbIX 00b-
ekToB. OTX0/1bI MPOM3BO/ICTBA

Hcrounnku 3arpA3HCHUA aTMOC{l}C[!BI. OCHOBHBIC HCTOYHUKHU 3arpsA3HEHUA aT-

MOC(EpPHOTO BO3AYX ITOAPA3JEINSAIOTCS HAa €CTECTBEHHbIE (IPHPOIHBIE) M HCKYC-
CTBEHHbIE (aHTponoreHHsle). K ecTeCTBEHHBIM OTHOCSTCS: M3BEPKEHUE BYJIKAHOB,
NBbUIbHBIE OypH, JECHBIE M CTENHBIC IT0XKaphbl, TYMaHbl, YaCTHIBI MOPCKOM BOJBI,
TOHKMH NECOK MYyCTBIHb U MbUIb OT APO3UM MOUBBI, Pa3IH4YHbIE NMPOAYKTHl PACTU-
TENBHOTO, XMBOTHOTO M MHKPOOHOJIOTHYECKOTO IPOMCXOXKIEHHS. EcTecTBEeHHBIE
WCTOYHUKHN 3arpsi3HEHUH HOCAT JHOO0 pacHpeAeTUTeIbHbIH, 00 KpaTKOBPEMEH-
HBIH, CTUXHHHBIA XapaKTep ¥ MaJio BIUAIOT Ha OOINH ypOBEHb 3arpsa3HeHus. I mas-
HBIMH M HanOoJjee OMacHBIMH MCTOYHHKAMHU 3arps3HEHUs aTMoc(heps! SBIsSETCS aH-
TpomoreHHsle. BemecTna, 3arpsa3Hsiomue atMochepy, MOTyT ObITh TBEPABIMH, KU~
KHMH W Ta3000pa3HBIMU M OKa3bIBaTh BPEIHOE BO3/CHCTBHE HETIOCPEACTBEHHO, IT0-
cJle XMMHUYECKHX NpeBpalleHni B atMocdepe, 1100 COBMECTHO C IPYrHMMH Bellle-
CTBaMH.

[IpomblnuieHHass NbUIL 00pa3yeTcsi B pe3ysbTaTe MEXaHM4YecKoi o0paboTKu
pa3IMYHBIX MaTepuayioB (IpoOJsieHne, B3phIBAHHE, 3AIIOJIHEHUE, U T. I1.), TEIUIOBBIX
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IPOLECCOB (CXKUT'aHKE, NMPOKAJIMBaHUE, CYIIKA, IUIaBJICHHUE), TPAHCIIOPTHPOBKH CHI-
MyYNX MaTepHAIOB (IIOTpy3Ka, IPOCEHBAHIE, KITaCCUPUKAIINS).

Kunkue 3arps3HAOMINE BEECTBA 00pa3ylOTCs IPH KOHACHCALNH 11apOB, pac-
MBUICHUHN W PA3JIMBE JKUIKOCTEH B PE3yIbTaTe XUMUIECKUX PEaKIHi.

I'a3000pa3Hble 3arpsA3HATENN (POPMHUPYIOTCS B PE3YNIbTaTe XUMHUECKUX PEak-
IIWH, HaIIpUMep, OKUCIIEHNUs], 00XKNTa pyA W HEPYIHOTO MUHEPATIBHOTO CHIPBS (IIBET-
Hasi METaJUTYpTHsl, IPOU3BOJCTBO LIEMEHTA).

W3 Bcell Macchl 3arpsi3HSIOIIMX BEIIECTB, MOCTYHAIIUX B atMochepy OT aH-
TPOTIOT€HHBIX UCTOYHUKOB, 0K0JI0 90% cocTapisitoT razoobpasueie, 10% - TBepable
Y JKUJIKHE BEIICCTRA.

I'1aBHBIMU HCTOYHUKAMHM 3arpAa3HCHUA aTMOCd)eDI)I SABJIAIOTCA

1. TeroBbIie PMEKTPOCTAHIIUN U TEIUIONEHTPANIU, CKUTAIOIINE OPTaHUYECKOEe
TOTLIHBO.

2. TpaHcnopr.

3. YepHas 1 LBETHAs METAJLTyprusl.

4. MamuHOoCTpOEeHHe.

5. XuMH4eckoe Mpou3BOJCTBO.

6. Jlo6b14a 1 nepepaboTKa MUHEPATIBHOTO CHIPBSI.

7.OTKpBITBIE UCTOUYHHUKH (100bI4a, CEBCKOXO3IHCTBEHHBIE MAIIHH, CTPOUTEINb-
CTBO).

TeroBble ANEKTPOCTAHIMM W TEIUIOUEHTPAIN, CXKUTAIOIINE OpPraHUYecKoe
TOILUIMBO, OTHOCSATCSI K HanboJiee paclpoCTPaHEHHbIM U MOIIHBIM UCTOYHHKaM BbI-
OpocoB BpenHBIX BeUIeCTB B arMocdepy. Bce Buabl TOIUIMBA, HCIOJNB3YeMOIrO B
HacTosIIIee BpeMsl B IIPOMBIIIIEHHOCTH U KOMMYHaJIbHOM XO03SHCTBE, MOXKHO pasjie-
JMTH Ha TBepaoe (Yroib, Top(, roproyre ciaHIpl), KUaKkoe (HeTh, Ma3yT) U ras3o-
obpazHoe (ra3). OCHOBHBIMH 3arps3HSIOIIMMH BEIECTBAMH, MOCTYIAIOMIUMH B aT-
Mocdepy IIpu CXKUTaHUH TOIUIMBA, SIBJITIOTCS TBEPbIC YaCTHUIBI (301, Caxa), OKCH-
161 cepsl (SO2, SOz, okcupt azora (NO u NOy). [Ipu HenoaHOM cropaHuy TOIUIMBA
B Ta3000pa3HBIX BBIOpOCaX MOTYT HaKaluIMBaThCsl okcuapl yriepona (CO), yrieso-
nopoasl Tuna CHa, CoHa, monuiukiInyeckue apoMaTHYeCcKie yrieBoJ0opOIbl, B T.4.
6enzanupen (CzoHiz), a Taxke marnokuck Banaaus (V20s). [Tocneanne nBa coeau-
HEHUS OTHOCSTCS K KJIaccy 4pe3BbluaitHo onacHbIX. JJuokcua cepbl SOz M TpHOKCH]
cepbl SO3 ABIAIOTCS IJIaBHBIMU KOMIIOHEHTAMH 3arpS3HEHUs IPUPOIHON Cpenbl IIPH
COKUT'aHUH TOIUINBA.
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HcTounuku 3arpsisHeHMs BOAHBIX 00BekTOB. Ilo TIPOUCXOXKACHUIO CTOYHBIC
BOJBI MOAPA3ACIIAIOTCA HA HECKOJIBKO T'PYIIITL:

1. X0351iCTBEHHO-OBITOBEIC.

2. [IpoMblILIIEHHBIE.

3. [ToBepXHOCTHBII CTOK NPEANPUITHIA U HACEIEHHBIX IIYHKTOB.
4. CenbCKOXO3IMCTBECHHBIC.

5. PynHu4HbIE U IIAXTHBIE BOJBI.

X034HCTBEHHO-OBITOBBIC BOIBI COMCPIKAT OOJIBIIOE KOJIMIECTBO OPTaHIMUSCKUX
Y MHUHEPAJIbHBIX BEIIECTB B PACTBOPEHHOM M B3BEIIEHHOM cOCTOsHUU. OHU 00pa-
3YIOTCS B JKUJIBIX U OOIIECTBEHHBIX 3AaHUSIX, HA TEPPUTOPUSX, TPU MPUTOTOBICHUH
MUIIH, [OCTIC CAHUTAPHBIX YOOPOK, CTHPKU U T.N. COrJIacCHO pacyeTaM OT OJHOTO
JKUTEJISI B CYTKH B CHCTEMY BOJIOOTBEIICHHS TIOCTYIACT: B3BEIICHHBIX BEIIECTB — 65
r.; opranudeckux (mo HI1Kn) B HEOCBETICHHOW XUAKOCTH — 70 T; B OCBETIICHHOH —
4- 1.; a30Ta aMMOHHIHOTO —8; (pocdaroB (110 aHTHAPULY); 3,3 T; B T.4. OT MOIOIIUX
BeLIECTB — 1,6; XJIOpUA0B — 9T; MOBEPXHOCTHO-aKTUBHBIX BELIECTB — 2,5 T.

IIpoMbINUICHHBIE CTOYHBIE BOJBI OTJIMYAIOTCA OONBIIMM pazHOOOpa3ueM co-
CTaBa M KOHLEHTpAIMEH 3arps3HAIONINX BEUIECTB, ONPEIENIIEMbIX XapaKTepOM IIpo-
M3BOJICTBA, a TAKXKE CHCTEMOW BOJIOCHA0KEHHS M BOAOOTBeieHHs. Ha npoMsIieH-
HBIX Tpeanpuatusx 10 90% BoOIBl pacxomyeTcs Ha OXJIaXKACHHE MPOTYKTOB WM
amnmapaTtoB B TEXHOJOTHYECKUX IIPOIleccax, U CTOYHAsl BOJAa MMEET JIMIIb TEIUIOBOE
sarps3HeHue (| xkareropus). |l kateropus, - xorma BoJbI CIy’aT B Ka4ecTBE MOTJIO-
IIAIOINX ¥ TPAHCHIOPTUPYIOIINX HEPACTBOPUMBIE TUCTIEPCHBIE TPUMECH U YaCTHYHO
PacTBOPUMBIE COJIM, KOTOPBIMH U 3arpsa3HsatoTcs. Boasr |1l kateropun anamorudHbl
M0 TIPOUCXOXICHNIO ||, HO TOTIONHUTENBEHO HAarpeBaroTCsl IMPH KOHTAKTE ¢ TPOAYK-
tamu. Bozpl |V kareropuu SBISIOTCS HENOCPEICTBEHHO PEaKIIMOHHBIM KOMIIOHEH-
TOM U 3arps3HEHbl BCEMU KOMIIOHEHTAMHU TE€XHOJIOTHYecKoro mnpouecca. CTodHble
BOJIbI IPEANPUATHI IO COCTaBY MOAPA3AEIAIOTCA HA TPU BUAA:

-IPOU3BOJACTBCHHBIC — HUCIIOJIB30BAHHBIC WM COIIYTCTBYIOLIUE TCXHOJIOIrHM4YC-
CKOMY HpoLeCcCy, KOTOPbIE B CBOIO OYCPEAb MOXKHO PA3JCIUTh HAa 3arpsA3HCHHBIC U
HOPMAaTHUBHO YHCTHIC,

-OBITOBBIE — OT CaHUTApPHBIX Y3JIOB U HI/IH_IC6J'IOKOB, AYIIEBBIX YCTAHOBOK;

-aTMOC(l)epHBIG — HOXIEBBIC, TAJIBIC, K HUM MO>XXHO OTHECTH U TOBCPXHOCTHBIC
OCJIE TI0JIMBA TEPPUTOPUIA.

Bce MHOTOOOpa3me MpOoU3BOACTBEHHBIX CTOYHBIX BOJ MO XapaKTePy OCHOBHBIX
3arps3HEHUI MOKHO OTHECTH K TPEM IpyIIaMm:
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-coziep KaIiie MUHEPAJIbHBIE IPUMECH (METaJUTyprusi, MallHHOCTPOCHHUE, TPO-
M3BOJICTBO CTPOUTEIBHBIX MaTEPHAIIOB, MHHEPAIIBHBIX KHCIIOT, YIOOPEHUH U T.1I.);

-coJiep Kalllie OpraHuvecKue npuMecH (MsICHasl, pbIOHAs, KOHCEPBHAs, MHUIIe-
Bas U T.1I.);

-coieprKalue OpraHOMHHEpabHbIE TpuMecH (HedTenoOrBaonIie HedTere-
pepabaTsiBatonIiie, TEKCTHIBHBIE U 1Ip.)

[To xoHUeHTpanuu (MI/)1) 3arps3HEHHbIE TIPOMCTOKH MOAPa3/ENSIOTCS Ha 4e-
TBIPE TPYIIIIBL:

-c1abo kourenTpuposanusie (0-500);

-cpenHe KoHueHTpuposanusie (500-5000);

- koHIeHTpupoBanHsie (5000-30000);

- BEICOKOKOHIIEHTpUpoBaHHEIe (6osiee 30000);
0 arpecCUBHOCTH:

- HearpeccuBHBIC pH 6,5-8;

- cnaboarpeccuBnbie pH ot 6-6,5 1o 8-9;

- cuiipHOarpeccuBHble pH u > 9.

HOBG[}XHOCTHHI‘/’I CTOK NPOMBIIJICHHBIX H[)CQHQI/IFITI/Iﬁ 1 HACCJICHHBIX IMYHKTOB
q)OpMpreTC?[ 3a CHCT OOXACBBIX, TAJIBIX U IIOJIMBOMOCYHBIX BO/. K ocHOBHEIM (I)aK-

TOpaMm, OTIIpEAC/IAIOIINM 00BbeM TIOBEPXHOCTHOI'O CTOKA OTHOCATCA:

1)MHTEHCUBHOCTD BBIMAJCHUS ATMOC(EPHBIX OCAJKOB M HX MPOJOJIKUTENb-
HOCTb;

2) o01as mIomaas TOPOACKON TEPPUTOPUH, XapaKTep €€ 3aCTPONKH;
3) penbed mMecTHOCTH.

KonueHTparys 3arpsi3HsIOMIMX BEIIECTB B IOBEPXHOCTHOM CTOKE KoJieOyeTcs B
HIMPOKUX MpeJeNax M 3aBUCUT OT OTPACIEBON NMPHUHAMJIEKHOCTU Npeanpusatuil. B
nenoMm mnpeoOmanator B3emeHHele (130-11300 wmr/m), opraHnmyeckue BelecTBa,
HeTenpoayKThl, OMOTEHHbIE 3JIEMEHTHI, TSKEJIble METauIbl. BrICOKHE KOHIIEHTpa-
I[N B3BEIICHHBIX BEILECTB, HEPEAKO OOOTalIeHHBIX TSDKEIBIMH METaJUIaMH, YTO
XapaKTepHO JUI METaJUTyprHUeCKUX 3aBOJIOB, TOPHO-000TaTUTENLHBIX KOMOHUHATOB,
HNPEANPUATUH CTPOMMHIYCTpUU. MaKkCUMallbHblE KOHLUEHTPALUU OpraHu4ecKuXx 3a-
TpsI3HEHUI HAOMIONAIOTCA B CTOKAX MPEANPUATHN MHUIEBON M JISTKOH MPOMBIILICH-
HOCTH. B psijie cirydaeB BO3MOXHO 3arpsi3HEHHE MaTOTEHHON MUKPO(QIOPOH.
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CellbCKOX03HCTBEHHBIE CTOKH TTOIPA3JEISIFOTCS. HA CTOKU )KHBOTHOBOIYECKHUX
KOMIUIEKCOB, MOBEPXHOCTHBIM CTOK C MOJEH, KOJJIEKTOPHO-ApPEHaXHbIE BOIbL. B
CTOKaxX JKMBOTHOBOJYECKHX KOMIUIEKCOB OCHOBHBIMHU 3arps3HIOIUMH KOMIIOHEH-
TaMHM SBJIIFOTCSI OPTaHUYECKOE BEIIECTBO, a30T, (octop, pacTBOPEHHBIE BEIECTBA
coctaBisoT 20-35%, B3BemenHbIe 65-80% 0T 00miero oobemMa. 3HAYUTENBHYIO POTIb
B 3arpsI3HCHNH MOBEPXHOCTHBIX BOJHBIX OOBEKTOB MOXET UTPATh CTOK C OTKPBITHIX
OTKOPMOYHBIX MIonafok. CoCTaB MOBEPXHOCTHOT'O CTOKA, TUBHEBBIX U TaJbIX BOJ C
CEJIbCKOXO3SIIICTBEHHBIX YTOAUN COAEPKUT BEIECTBA, MPUMEHsSEMblE B KayecTBE
yIOOpeHUuH M CPENCTB 3allUTHl PAcTCHUil: a30T, (ocdop, kammii mectunuasl. B
YCIOBUAX MJIUTECIIBHOIO NPUMCHEHUS BBICOKUX 103 y;[06peH1/1171 B MOBEPXHOCTHBIC U
IPYHTOBBIE BOJIbI TocTymnaet a0 20% BHeceHHoro azota u 1,5-2% docdopa.

OporeHne 3eMenb NPUBOAUT K BBHIMBIBAHMIO M3 HUX JIETKOPACTBOPUMBIX CO-
Jel, B TEpBYIO odepenb Cyiab(aToB M XJIOpHAOB. MHHEpanu3anus KOJIEKTOPHO-
JIpeHaXHBIX BOJ M3MEHsAETCs B mpenenax 1-1,5 1/1, UX cOCTaB MpEenMYIIECTBEHHO
XJIOPUIHO-CYIb()aTHO-HATPHEBBIH, MAXTHBIE U PYAHUYHBIE BOJBI YaCTO UMEIOT BBI-
COKYI0 MHHEPAJIN3AINI0, KUCIYI0 PEaKIHI0 CPEAbl M COJEepKaT OONBIIOE KOJMYe-
CTBO PYJHBIX 21€MEHTOB. [loCTymIeHHe XUMUYECKUX JJIEMEHTOB B IIAXTHBIE U PY[-
HUYHBIE BOZBI CBA3aHO C YCHJIEHUEM IPOLIECCOB BBIBETPUBAHUS U PA3JIOKEHUS PyI-
HBIX MUHEPAJIOB, Pa3phIXJICHUEM U IIepeMeleHHeM OOJIBIINX MacC FTOPHBIX TOPOJ.

OcHOBHBIE CTIOCOOBI MPEAOTBPALIEHNUS] H YJIaBJIMBAHNUS BHIOPOCOB.
1. CrtocoObI OUNCTKH ra30IbIIEBBIX BEIOPOCOB

B cootBercTBUM C Tpe6OBaHI/I$[MI/I CaHUTApHBIX HOPM TEXHOJOIMYECKHUC BbI-
6pOCLI, a TaKXeE BI)I6pOCI:-I IMOCJIC MECTHBIX OTCOCOB, COJACPKAIINUEC IbLIb, BPCAHLIC
Tra3bl, JOJUKHBI IIOABEPraTbCsa OUUCTKE NEPECa BbIXOAOM B aTMOC(I)epy. HpHMCHHCMBIe
METOABI OYHUCTKH BLI6pOCOB B BOSI[yHIHbIﬁ OacceliH BecbMa paSHOO6pa3HH n OTJIN-
Yar0TCA KaK MO KOHCTPYKIHWH allllapaTOB, TaK U IO TEXHOJIOTHU O6€3BpC)KI/IBaHI/I$[.

a) OYMCTKA BO3yXa OT IbLUIW U KallCJIbHbIX H[!I/IMCCCﬁ.

J1st 04MCTKH BO3/1yXa OT MBUIM U TYMaHOB IPUMEHSIOTCS pa3lINuHbIe MbLIE - U
TYMaHOYJIaBJIMBAIOIIUE AMINAPaThl ¥ CHCTEMbI, KOTOPBIE 10 MPUHINIHAIEHBIM OCO-
OEHHOCTSM TIPOIIeCCa OYUCTKH MOKHO Pa3eNuTh Ha 4 TPYIIIHL:

-CyXue MEXaHHYE€CKUE NbLICYJOBUTEIN, B KOTOPBIX ITBIJIb U KAIlUIA ) KUJIKOCTHU
OTACIAIOTCA 110 HeﬁCTBHeM CUJI TAXKCCTU, THEPILITUU U HeHTpO6e)KHOI\/’I CHIJIBI,

-MOKpPbI€ UJIH THAPABJIUYECCKHE YCTpoﬁCTBa, B KOTOPBIX B3BCIICHHBIC Ya-
CTHULBI YJIABJIMBAIOTCA XXUAKOCTBIO,

-puabTpyIOIIHe YCTPOICTBA, B KOTOPBIX YaCTHIBI 33/ICPIKUBAIOTCS IOPH-
CTBIM (QMIBTPYIOIUM MaTEpPUAIIOM;
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-3JIEKTPUYECKHE MNbLJICYJOBUTEIN, B KOTOPBIX B3BCHICHHBIC YaCTHUIBI 3apsi-
KAKTCA U IPUTATUBAIOTCA K 3JICKTPOAaM IIPOTUBOIIOJIOKHOIO 3HAKA.

s Be1OOpa MBIICYIIOBUTENCH M pacdyeTa BCEH CHCTEMBI OYHCTKH HEOOXOIUMO
3HaThb UX OCHOBHBIC XapaKTEPHCTHKH, B TOM 4dHcie 3(GPEKTUBHOCTD, THApPABINYIC-
CKO€ COTIPOTHBIICHUE U YASIbHYIO BIJIEEMKOCTb.

B cyXux MBIICYIOBUTENAX B3BEIICHHBIE YACTHIIBI OTIEISTIOTCS OT BO3AYIIHOTO
MOTOKA 33 CYET CHJI TSHKSCTH, MHEPIUHU IIH IEHTPOOSKHBIX cuil. [1o KOHCTpyKImu
9TO MBUICOCAIUTENbHBIE KaMepPhl, IIUKJIOHBI, POTAIIMOHHBIC, BUXPEBHIE, paAlalibHbIC
U JKATIO3UIHBIC MBUICYNIOBUTENH. Hanbosee MpOCTHIMH yCTPOHCTBAMHU IIEPBOTO
BUJIA SBJISIOTCS MBLICOCAIUTENBHBIE KaMePhl, B KOTOPBIX 3a CUET YBEJIMYEHUS ceue-
HUSl BO3JIyXOBOJIa CKOPOCThH IMBUICBOTO MOTOKA PE3KO MaaaeT, BCIAEACTBHUE Yero ya-
CTUIIBI TIBUTH BBIMAJAIOT MO AeHCTBUEM CHII TsDKeCTH. [IplieocanuTenbHble KaMephl
HCTIONB3YIOMINECs ISl OYUCTKU OT KPYHMHOH IBUTH, IPUMEHSIOTCS B OCHOBHOM IS
MpeIBApUTCIHFHON OYNCTKA BO3AyXa. bomee 3()(QeKTHBHBIMH THIICYIOBUTCISIMA
MIEPBOTO BUAA SBISFOTCS Pa3INYHbIC HHEPIIMOHHBIE aIMapaThl, B KOTOPHIX IBLICBOH
MOTOK PE3KO0 MEHSIET HAIllpaBIICHWE CBOETO IBIKCHUS, YTO CIOCOOCTBYET BHIMaje-
HUIO yacTuIl neuti. Hambornee pacnpocTpaHneHHbIE HHEPIIMOHHEBIE MBUICYIIOBUTEIH —
[UKJIOHBI, MOpa3/elIeMbIe 110 KOHCTPYKIIMY Ha IMHJIMHIPUICCKHE, KOHUYECKUE U
npsimorounble. ununaapudeckue mukiaonsl HUMOI'A3a, monydyuBIIne HIMPOKOE
pacnpocTpaHeHue, peIHa3HaYeHbI JIJIS1 YIaBIMBaHUS CYXOW MBIJIM aCUPaIIMOHHBIX
CUCTEM, 3076l U3 JILIMOBBIX Ta30B KOTEJIbHBIX, pA0OTAIONINX HA TBEPJIOM TOIUIMBE,
NBUIM U3 CYIIMIOK M Ipodero. Ilpu HadanbHOM 3ambuieHHoctd 0,3 — 4000 r/md,
UMEIOT NIpousBoauTensHocTs 100 — 68 000 M%/r, rumpapiauyeckoe CONPOTHBIIEHHE
ot 0,83 1o 0,975 mist mewIH ¢ pa3MepoM gacThil 6onee 20 MKM.

Konnueckue nuknonst HUMOI'A3a umeroT BBICOTY LWJIMHAPUYECKON 4YacTu
MEHbIIIE BHYTPEHHETO TUaMeTpa Hapy>KHOTO HIIHHIPA, IIPETHA3HAYCHBI U OUUCT-
KH Ta30B OT Cakd ¥ 00JIa1al0T TOBHIMICHHOH 3()()eKTUBHOCTBIO OYHCTKA U OOIBIIIAM
TUAPABIMYECKUM CONPOTUBJICHUEM IO CPABHEHUIO C LWIMHAPUYECKUMU. JJocTOMH-
CTBOM IIMKJIOHOB SIBJISIETCS X BBICOKas 3()()EeKTUBHOCTH, Majble rabapyuThl U HU3Kas
METAJNIOEMKOCTb.

B Texnuke NBIICYJIABJIMBAHUSA IMUPOKOE MPUMEHCHUE HAIJIU TPYIIIIOBBIC 1 Oa-
Tapeﬁm)le ITUKIJIOHBI. B IpyHnIoBbIX KOMIIOHOBKaX HMX YCTaHABJIMBAIOT IOIIAPHO BO-
KPYT' BEPTUKAIBHOTO MOJABOJAIIEIO Ta30X0/a C OOIMM YHCIIOM ITHKJIOHOB § 1 00-
Jiee. BaTapeﬁHLIe IUKIJIOHBI WA MYJIBTHIHUKIOHBI COCTOAT U3 HECKOJIBKHUX NECATKOB
U JJa)Ke COTEH IapaJlIeNIbHO BKIIOYEHHBIX IIMKIOHOB.

K HWHEPUUOHHBIM IBUICYJIOBUTCIIAM OTHOCATCA W POTALlMOHHBIC anIiapatbl, B
KOTOPLIX Cellapalus NbUIA MPOUCXOAUT BCICACTBUC BpALICHUA POTOPA. Chv' armnapa-
ThI ACIATCA HA 2 Tura.
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PoranuonHble THUICYTOBUTENN B CPaBHEHHM C IMKIOHHBIMU ammapaTaMu
UMEIOT 3HAYUTEIFHO MEHBINNE TabapuUTHBIE Pa3MEphl U MEHBIIYIO SHEPTOEMKOCTb.
OpmHako OHM HE MOJNYYHIH IIMPOKOTO PAaCIpPOCTPAHEHUS W3—3a OTHOCHTEILHOM
CJIOKHOCTH KOHCTPYKIIMH M TIPOLEcCa SKCIUTYaTaIHH.

BuxpeBble MbUICYTIOBUTENN OTINYAIOTCS OT IUKIOHOB HATMYIHEM BCTPEYHBIX, B
OCEBOM HalpaBJICHUH, 3aKPYIECHHBIX OTOKOB — HIDKHETO (IEPBHYHOTO) U BEPXHETO
(BTOpHuHOTO0). XapakTepu3yloTcs: BHICOKOH 3(p()EKTHBHOCTHIO OYMCTKH ra3a OT IIbl-
JIM pa3sMepoM 0 3 — 5 MKM.

K OCHOBHBIM IpeuMyIIecTBaM BUXPEBBIX IBUICYIOBUTENEH CIEIyeT OTHECTU
0oJiee MHTEHCUBHYIO, YeM Y LIMKJIOHOB, CEMapalnuio YacTHIl 110 BCeil BbICOTE, Ooiiee
s dekTUBHOE yIaBIMBaHHE TOHKOAUCHEPCHBIX (pakuuil (MeHee 5 MKM), IIHUPOKHUIA
JIMara3oH 1o ra3y u JUCIepPCHOM dasze.

MoKpble MBUICYIOBUTEIN 00JIAIAI0T PAAOM IPEUMYIIECTB Hepe] APYTUMHU TH-
naMu mbuieynoBuTenei. [IpH MOKPOM TbUICY/IABIMBAHUN TOCTHTACTCSI KOHTAKT 3a-
MBUIEHHOTO MOTOKA C YXHKOCTHIO B BUJIC KAlleJb WK TUICHKH, OJarogaps 4eMy MoK-
pble amnmaparhl SIBISIOTCS BBICOKOI(D(EKTUBHBIME MBUICYJIOBUTEISIMH, CIIOCOOHBIMHU
yIaBIUBATh YaCTUIBI pazMepoM 10 0,1 MKM U KOHKYPUPOBATh C (PUIBTPAIIMOHHBIMH
MBUICYJIOBUTENSAMH ¥ 3JeKTpouiabTpamu. OHM YCIEIIHO MPUMEHSIOTCS TS obec-
MBUIMBAHUS BBICOKOTEMIIEPATYPHBIX Ta30B, B3PHIBO U MOXKAPOOMACHBIX CPEl, KOraa
HUCIIOJIb30BaHUC 3¢)¢)CKTI/IBHLIX HLIHCyJ’IOBHTeHeﬁ Apyroro Tuiia HEBO3MOXHO WJIN
HenenecooOpaszHo. C TOMONIBIO amnmapaToB MOKPOTO JEUCTBUS MOXKHO OJHOBpE-
MCHHO peliaTh 3aJla4yu MbUICYJIaBJIMBAHUA U OYHUCTKU ra3oB OT I‘a3006pa3HLIX KOM-
TOHEHTOB, OXJIAXKJACHHUA U YBJIAXKHCHUS I'a30B.

Bwmecte ¢ TeM, MOKpBIM ammaparaM HpUCYI psii HEJOCTATKOB, OIPaHNYNBAlO-
mux 001acTh UX NMpUMeHeHus. Vcnonp30Bane X TpeOyeT HAINYUS CHCTEMBI IIIa-
MOyJaJIieHus] 1 000pOTHOTO BOJOCHAOXKEHUS, YTO YAOPOKAaeT IPOLece MbUICYyIaBIIH-
BaHMs. PaboTa 3THX anmapaToB COMpsDKEHa ¢ HEM30EKHBIMU NOTEPSIMU eDUINTHON
Bojbl. CaMy ammapaTsl M OTBOJSIIME T'a30X0/bl B OOJBIICH CTENEHH I10ABEPKECHBI
KOPPO3HMH, OCOOEHHO IIPHU OYHCTKE arpecCHBHBIX I'a30B, TPEOYIOT AOTOJIHUTEIBHBIX
MEPOTIPUATHH 110 AHTUKOPPO3NOHHON 3aIINTE.

ITo cmocoOy nMeHCcTBUS MOKpBIC MBUICYJIOBUTEH OOBIYHO TOPA3ACISIOTCS Ha
ckpy00epbl Bentypu, GopcyHOUHBIE U IEHTPOOESKHBIE CKpyOOEephl, OapOoTaKHO —
TICHHBIC allrapaTbl U IIPOYHUC.

OwibTpel. Bo3zaeiicTBre MaHHBIX amnmapaToB OCHOBAHO Ha (MIBTPOBAHHMH 3a-
MBUICHHBIX a30B UY€pe3 MOPUCTHIE MEPETOPOJKUA — TKAHU, BOJIOKHUCTBIE MaTepUalIbl,
HAaCBIIIHbIE 3€PHUCTBIE CIIOU.
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W3 anmapatoB QUIBTPYIOMIETO THIIA ST OYHUCTKH HMPOMBIIIICHHBIX T'a30B OT
TBUIM HAaHOOJbIIee PAcIpOCTPaHEHUE MOMYIHIN TKaHEeBble (GMIBTPHI. Bhicokas cre-
MICHh OYWCTKH TKAaHEBBIX (PUIBTPOB, CpEAHHE KANHMTAIBHBIE W JKCILTyaTallHOHHEIC
3aTpaThl NENAl0T MX KOHKYPEHTHOCIOCOOHBIMU C JIEKTPOQHIBTpAMH H MOKpPOH
OYHCTKOM.

B Hacrosmee BpeMs HCKYyCCTBEHHBIE (DPMIBTPYIONIME MaTepHAabl BBITECHSIIOT
Marepuanabl UX XJOINKa, mepcTd. Hanbonee pacnpocTpaHEeHHBIMH CHHTETHYECKUMHU
TKaHAMH U MaTepHaJaMHU SBISIOTCA:

-JIABCAaHOBBIE TKaHW C MPOYHOCTBIO B 3 — 5 pa3 OoJblLiel, 4eM y IIEPCTSIHBIX
TKaHel, HCTIOJIB3YIOT JUIs O4HCTKH Ta3oB ¢ t 1o 130 — 150° C; onu 061aaroT BeICO-
KOI CTOMKOCTBIO 0 OTHOLICHUIO K KHCIIOTaM, PACTBOPUTEIISAM, a TaKXKe K HUCTHUpa-
HHUIO;

-HUTPOH 00afaeT Xopoueld CTOHKOCThIO K YKa3aHHBIM XMMHYECKHM BeIIe-
CTBaM, K HCTUPAHUIO, TepMocToiikoctu 10 130°C.

KpOMe TNEPCUYNCIICHHBIX TKaHEH u MAaTCpHaJIOB MPHUMCHIIOT TAKKC KAIIPOHO-
BbIC, ITOJIMIIPONNJICHOBBIC, 4 TAKKC HOBBIC MaTCpUaJIbl: OKCAJIOH, (I)GHI/IJ'IOH, IIOJINOK-
CHUANAa30Jibl U APYTHUC.

OOmuMHN HeJOCTaTKaMM PYKaBHBIX (MIIBTPOB SIBIISIETCS OTPAHHMYCHHOE HX
MPUMEHEHHE B 3aBHCHMOCTH OT TEMIIEPaTyphl, BIAXKHOCTH, XMMHYECKOTO COCTaBa
ra3a M OmacHOCTH mokapa. K HemocTaTkam BceX BUAOB (IIIBTPOB MOXHO OTHECTH
MOBBIIIEHHE MX THAPABINYECKOTO CONPOTHBIIEHHUS B mpouecce paboTsl. Perenepa-
11 (PUIBTPYIOLIETO CII0S MHOTA MIPEACTABIAECT OONBIIYIO CI0KHOCTB.

OnexTpodunsTpsl. Haubonee coBepIIeHHBIMH U YHHUBEPCAJIBHBIMU alapaTa-
MU JJIs1 OYMCTKH BO3yXa OT B3BEIICHHBIX YACTHIL SIBJISIIOTCS JIEKTPUYECKUE (HITh-
Tphl. B 0CHOBE MX pabOTHI JIEKUT OCa’KACHHE B3BELICHHBIX YAaCTHII MO/ JICHCTBHEM
JNEKTPUUECKUX CHII. DJIEKTPO(WIBTP NpelCcTaBiIseT coOol ammapaTr, B KOTOPOM
pa3MelleHbl KOPOHUPYIOLINE U OCaAUTENBHBIE 31eKTPobl. OcaiuTenbHbIE MIEKTPO-
JIbl 3a3€MJICHBI, @ K KOPOHUPYIOUIMM HOABOJIUTCS BBIIPSMIICHHBIN 3JEKTPUYECKHUI
TOK BBICOKOT'O HaIpsKEHUS OT peoOpa3oBaTeNbHON MOICTAHIHH.

ITo cmoco0y ynmameHus OCakIE€HHON Ha 3JEKTPONAX INBUTH AIIEKTPOQPIIBTPHI
JIENIATCSL HAa CyXHe M MOKpbIe. B cyxux snexTpoguibTpax MBUTb yIalseTcs IMyTeM
BcTpsxuBaHusA. HopmanpHas paboTa cyxux ammapaTtoB oOecreunBaeTCs IpU TeMIle-
paTtyp€ O4YMIAEMBIX TI'a30B BBIIIE TEMIICPATYPbl TOYKHU POCHI, YTO HGO6XO}II/IMO JUIA
MMPEAOTBPAIICHNUA KOHJACHCAIIUN BJIATH U YBJIAXKHCHUA OC&)K}IGHHOﬁ meutH. [losiBie-
HHUE BJIAard B CYXHUX armaparax MOXKET BbI3BATH OCJIOXHCHUC MPHU YAAJICHUUN IIBIJIN C
3NIEKTPOJOB M UX KOPPO3HIO.
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B MOKpBIX 31€KTposax yoaJeHHE NBUIN MPOU3BOAMTCS MYTEM CMbIBA €€ C I10-
BEPXHOCTH 3JEKTPOIOB OPOLIAONICH KHUAKOCTHIO. TeMIeparypa O4MINAeMOro rasa
IPU 3TOM JIOJDKHA OBITH BBINIE WM OJIM3KOW K TEMIIepaType TOUYKH pockl. MOKpbIe
3MeKTPO(UIBTPEI MOTYT TaKK€ MPUMEHATHCS AT YIABIUBAHUS M3 Ta30BBIX MOTO-
KOB XHMJKHX YacTHIl B BUE TyMaHa WJIN Kalellb.

OneKTpoPUIBTPHI MUPOKO MPUMEHSIOTCS B TEIDIOHEPTETHKE, HA TOPHOOOIbI-
BAIOIMX, NepepaldaThIBAIOMINX, METAUTYPrHUeCKUX U APYTHX HPEeNNpUSATUSX VIS
OYKCTKH Ta30B OT IbUIM JI000W KPYHMHOCTH NPH HayalbHOH 3ambuieHHOCTH 10 50
r/mM3. KpoMme TOro, OHH MCHOJIB3YIOTCS JUIsl TOHKOH OYHMCTKH I'a30B OT MACJIEHBIX TY-
MAaHOB ¥ CMOJIBI B PA3JIMYHBIX OTPACIAX MPOMBIIIIIICHHOCTH.

D¢ dexTUBHOCT TBUICYIaBIMBaHUs B AnekTpoduibTpax cocraBmsier 0,96 —
0,99, a B HekoTOphIX ciaydasx gocruraetr 0,999. PaGoratk 3ieKTpOGHIBTPHI MOTYT
TIOJ1 IaBJIEHMEM U B Pa3pekeHuH npu Temnepatype 10 500°C, a Takxke B yCIOBHAX
arpeccuBHBIX cpen. CKOpOCTh Ta30BOTO ITOTOKA B aKTWBHOW YacTH CYyXHX 3JIEKTpPO-
(DUIBTPOB B 3aBHCUMOCTH OT MX KOHCTpYKIuH konebxercs ot 0,8 — 1,0 oo 1,5 - 1,7
M/C. A3pOJMHAMHYECKOE CONPOTHBIICHHE aIapaToB OOBIYHO HE mpesbimaet 100 —
150 Ila n sBNsIeTCSl 3HAUYUTENBHO O0JIee HU3KMM I10 CPAaBHEHUIO C JPYTHMMH THIIAMH
NbUICYIOBUTENEH. 3aTpathl 3JiekTpodHepruu coctapistor 0,1 — 0,5 kBt yvac va 1000
M° ounmaemoro rasa. Pa6ora 21eKTpouILTPOB MOKET OBITH TIOJTHOCTHIO ABTOMATH-
3upoBaHa. [laHHbIe ammaparbl OTJIMYAIOTCS TOBBIIIEHHOW METaJUIOEMKOCTBIO, Tpe-
OYIOT CIIOXKHBIX CIICHHANbHBIX arperaToB IJIsl DJIEKTPOIMTAHUS W 3aHUMAIOT 0O0JIb-
mme rromany. K HemocTatkam a5eKTpoGMIBTPOB OTHOCSATCS BHICOKAs UX YyBCTBH-
TENIBHOCTh K OTKIIOHEHHSIM OT 33JaHHBIX TEXHOJOIMYECKUX PEKUMOB U K HE3HAUH-
TENBHBIM JIepeKTaM BHYTPEHHETO 000PYAOBaHUs, HEBO3MOKHOCTD MIPUMEHEHHMS IS
yJIaBIUBaHUS TBUTH C OOJNBIINM 3JIEKTPUUECKHM COIIPOTUBIIEHHEM M B YCIOBHAX
00pa3oBaHMs B3PHIBOOIIACHBIX CPEI.

OuucTka BLIOPOCOB OT ra3000pa3HbIX NPpUMecei.

TexHONMOTHYECKHE Tra3bl MPOMBIIDICHHBIX arperaToB KPOMe 30JblI U IBUTH CO-
JiepKaT BpeIHbIC Ta3000pa3HbIe BRIOPOCH! B BHJIE JAUOKCHIA CEpPhl U a30Ta, OKCHAA
yriepoaa, CepoBOIOpO/Ia U Ipyrue. YIaBInBaHUE ra3000pa3HBIX BEIOPOCOB Tpecie-
JIyeT JIBE LIEIM. CAHUTAPHYIO OYHMCTKY T'a30B M HCIOJIH30BAHUE MPOIYKTOB JJIS IO-
JydeHUsT YAOOpEHHA, KHUCIOThI, CEPhl M MPOYMX IEHHBIX XHMHYCCKUX HPOITYKTOB.
JI1st O4MCTKU BBIOPOCOB OT Ta3000pa3HbIX MpHUMecel MPUMEHSIOT METOIBI abcopo-
IIUHU, XEMOCOPOIINH, aJICOPOITHH, KATATUTHYECKOTO HIIN TEPMHUIECKOTO JTIOKHUTAHNS.

Meton abcopOIi OCHOBAH Ha MOTJIOMICHUH OJHOTO WIM HECKOJIBKUX BPEIHBIX
BEILIECTB XKUAKHUM TorioTuteneM (abcopoentom). IIpu BEIOOpE TOCIETHET0 Y4HTHI-
BAeTCsl PaCTBOPHMOCTbH M3BIIEKAEMOI'0 KOMIIOHEHTa U €€ 3aBUCHMOCTb OT TeMIlepa-
Typbl U JaBieHus. B kauectBe aOCOpOSHTOB NPUMEHSIOTCS BOJA, KUCIBIE, IIEI0Y-
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HBIC W APYTHE PacTBOPHI. MeTon XxeMOocopOIMy OCHOBAaH Ha MOTJIOLNICHUH I'a30B H
MIapOB TBEPABIMHU HMJIH KUIKUMHU TTOTIIOTUTEISIMU C 00pa30BaHUEM MANIOIETYIHX HIIH
MaJOpacTBOPUMBIX XUMHUYECKUX COEAWHEHUH. BOJBIIMHCTBO peakiuii, MpoTeKaro-
KX B IPOLECCE XEMOCOPOIMH, SBIAIOTCSA SK30TEPMUUECKIMHU U oOpaTuMbIMHE. [1o-
TJIOTUTENBHAsT CIOCOOHOCTh PAcTBOPOB B 3HAUNTEIHHOM CTENEHHU 3aBHCUT OT KOH-
CTaHTHl PaBHOBECHSI XMUMHYECKOM PEaKLIUH WM MOYTU HE 3aBHCHUT OT faBieHus. [lo-
3TOMY XeMocopO1us 0oJiee BHIOIHA IIPH HEOOJIBIIOW KOHIIEHTPALUK BPEJAHOCTEN B
OTXOSIIUX Ta3ax.

Metoa ancopOUUN OCHOBaH Ha CEJICKTUBHOM IMOTJIOIICHUH BPEIHBIX Ta30B U
MapoB TBEPIBIMU COPOCHTAMH, UMCIOIIUMH PAa3BUTYI0 MHUKPOIIOPUCTYIO CTPYKTYPY.
B kauectBe ajcopOeHTa Yale BCEro UCMOb3yeTCsl aKTHBHPOBAHHBIN yroib. Kpome
TOTO NPUMCHAIOT KaK aJICOp6eHTLI TaKKE CUJIMKArejb, aKTUBUPOBAHHBIC TJIMHO3EM U
OKCHJ aTIOMUHHSA, IHONHUTHI U Tpodce.HekoToprie amcopOeHTHI MPOMUTHIBAIOTCS
COOTBETCTBYIOIINMH PEAKTHBAMH, TIOBHIMIAIOIIAMH dPPEKTHBHOCTD aCOPOIHH, TaK
KaK Ha IIOBEPXHOCTH a/ICOPOCHTA B 3TOM CITydae MPOUCXOTUT XEMOCOPOIIHSL.

Karanutuuecknii METOJ OCHOBAaH Ha INPEBPAIICHUU BPEAHBIX KOMIIOHEHTOB
MPOMBIIICHHBIX BBIOPOCOB B BelecTBa O€3BpEIHBIC WM MEHEE BpPEIHBIC 3a CUET
XUMHYECKHX pPEaKIUil B3aMMOAEHCTBHA yNAIAEMBIX BEIIECTB C OJHHM U3 KOMIIO-
HEHTOB, MPUCYTCTBYIOIINX B OYHII[AEMOM T'a3e, WIH CO CIEIHAIBHO J0OaBIsIEeMBIM B
CMech BEIIeCTBOM Ha TBEPBIX KaTaau3aTopax. B kadecTBe Karanu3aTopoB OOBIYHO
HCIOJIB3YIOTCS IUIATHHA U METAJUIbl IUNIATUHOBOIO PAa, OKCUJBI MENU U MapraHia,
MapraHueBas pyJa U IIpO4Me, BBIIOJHEHHbIE B BUJAE LIAPOB, IPaHyll, KOJIEL WIH
IIPOBOJIOKH, CBUTOM B CIIUPAJIb.

TepMudeckuit METOT OCHOBAaH Ha BBICOKOTEMIIEPATYPHOM CKHTaHHUU BpPEIHBIX
MIPUMECE, COIePIKAIIUXCS B TEXHOJOTHUSCKUX BEHTHIAIMOHHBIX U JPYTUX BBIOPO-
cax. I ocymiecTBICHUS TOKUTaHUS (peaKkIy OKUCICHUS) HeOOXOIUMO TOAEep-
JKaHWE BBICOKHX TEMIIEpATyp OYHINAEMOTO Ta3a W HAIWYHE JTOCTATOYHOTO KOJIHMYe-
CTBa KUCIIOpoJa. BBIOOp CXEeMBI JOKUTAaHUS 3aBHCHUT OT TEMIEpaTyphl H KOJIUYe-
CTBa BEIOPOCOB, OT COJICPKAHUS B HUX BPEIHBIX IPUMECEH, KACIOPO/a U IPOYETro.

MeToabl U CpeacCTBa perucTrpauvu 3arpsasHeHusd aTMOC(l)ele.

I'azoananmsarop I'KII-1

Kynononomsiporpadpuaecknii razoananuzatop I'KIT — 1 mpencrasusier coboii
CTAIlMOHAPHBIHN, PErHCTPUPYIOIMNKA TPHUOOpP HEMPEPBHIBHOTO ACHCTBHA, NpenHa3Ha-
YEHHBIH [T ONpeAeNICHNs COIepKaHusI B aTMOC(EepHOM BO3AyXe CEPHUCTOTO T'a3a B
nuanaszone ot 0,15 1o 10,0 Mr/m3 UyBCcTBUTENEHBIM 3JIEMEHTOB TIPHOOpPa ABJIAETCS
3NEeKTPOXUMUYEcKas suehKa.

l'azoananuzatop I'MK-3
29



Ontuko — akKycTudecwii razoananm3arop I MK — 3 mpencrasnser co6oit mpu-
00p HENPEepHIBHOTO IEHCTBHUS U NPEeJHA3HAYCHHBIHN Ul ONpeNeIeHHs CONCPIKaHUs B
arMoc(epHOM BO3JyXe OKMCH yriepoja B auanazoHe oT 0 g0 400 mr/m®. Tpuaiun
JeHCTBHS ra30aHAIN3aTOpa OCHOBAH Ha W3MEPEHHHU CTEIICHU IIOTJIONICHHS OKHCHIO
yriiepona HHpPaKpacHOW paguaryiy.

K razoanammsaropaM HOBOTO NOKOJICHHS MOKHO OTHECTH CIEAYIOIIME: Ta30-
ananmu3atop «Kackan-512.2T», rasoanamusatop OIITOI'A3-500, rasoanamuzaTop
«[Tanmutpay, razoananuzarop CAI'A (kroBetnbiii CAI'A-K; Tpaccosbliit CAT'A-T).

PanmonajbHoe HCNOJIL30BaHUE BOAbI HA npeaAnpusaATUsX.

Cuctembl BoJooOecCieueHNsI U BOJOOTBE/ICHHUS B KPYIHBIX arjioMepanusix 3a-
YaCTYIO SIBJISIOTCSI COBMECTHBIMHU JJISl JKHMJIOM 1 IPOMBIIIIEHHBIX 30H. [Tpu aToM mox
CHCTEMOW BOJIOCHA0KEHHS TOHUMAIOT KOMIUIEKC COOPYKEHUIH M TEXHOJIOTHYECKHX
mporieccoB A OecriepeOoOHHOTO oOecriedeHus] moTpeduTene Bogoi TpedyeMoro
KadecTBa U o0beMa. B cBOIO ouepenp, cHCTeMa BOTOOTBEICHUS — 3TO KOMIUIEKC HH-
JKCHEPHBIX, CAHUTApHBIX ¥ TEXHOJOTHYECKHX MEPONpPHUATHH, 00eCIednBaomnx
cOop, OTBeNICHUE, TPAHCIIOPTHPOBKY CTOYHBIX BOJ, UX OYHCTKY W 00E3BpEKHUBAHUE,
a Taroke 00paboTKy TBepaoil (assl. B OTACNBHEIX CiTydasix, Yalie BCEro Ha KPYIMHBIX
NPEINPHATHSAX, HMESTCsl COOCTBEHHAsI CHCTeMa BOAHOTO XO3SMCTBa C IOJHBIM TeX-
HOJIOTMYECKHM LIUKJIOM OT 3a00pa BOJbI JI0 €€ OYMCTKH, 00€3BPEIKUBAHUS U YTHIIH-
3anuu TBepaoit Bhasbl.

CucteMbl BO0OOECIICUEHHUSI MPOMIIPEANPUATHH, B 3aBUCUMOCTH OT BOJHBIX
TEXHOJIOTHYECKUX MPOIIECCOB, MOTYT OBITh MPSIMOTOYHOIO, MMOBTOPHOTO (TOCIIEHO0-
BaTEIbHOT0) M1 0OOPOTHOTO BOJJOCHAOKEHHUS.

B 3aBucuMoOCTH OT YCIIOBHMH IOCTYIUIEHHMS M TOCieAylomeil o0paboTku pas-
JUYHBIX KaTerOpHi CTOYHBIX BOJ| CHCTEMbI BOJOOTBEICHUS MOJIPa3ACIAIOTCS Ha
HETIONIHYIO M TIOJHYIO pa3JielibHble, OOIEeCIUIaBHYIO, MTOIyPa3ebHyI0 U KOMOWHU-
POBaHHYIO.

YciaoBus BbIYCKA CTOYHBIX BOJ B BOJOEMBI.

O‘H/IHICHHBIC CTOYHBIC BOABI HACCJICHHOT'O ITYHKTa C6paCBIBa}0TC5I B IMIPUEMHUK
— HerOTO‘fIHLII\/'I BOJOEM HJIM BOAOTOK. I[J'Ii[ 9TOr0 CMECh OBITOBHIX U IMpOU3BOJI-
CTBCHHBIX CTOYHBLIX BOJ IPOINYCKACTCA 4YCPEC3 €AUHBIC OYUCTHBLIC COOPYIKCHUA. B
CBA3U C TCM, YTO B MPOMBIINUJICHHBIX CTOKaX COACPIKATHCA CHCHI/I(I)I/ILICCKI/IC 3arpsas-
HCHUA U KOMIIOHCHTBI, UX C6p0C PEriaMCeHTUPOBAH ((HpaBI/IJ'IaMI/I npueMa npousBoa-
CTBCHHBIX CTOYHBIX BOJ B CUCTEMbI KaHAJIM3allUU HACCIICHHBIX ITYHKTOB).

OCHOBHBEIMHM OTPAaHMYCHHUSIMHU Ha C6DOC IIPOMCTOKOB B BOJOOTBOJAIIYIO CETH
ABJISIOTCA .
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-TIPEBBINICHUE PACXOJOB M KOHIEHTPANWi 3arpsi3HEHUH, YCTAaHOBJICHHBIX IS
JAHHOTO MPOMIIPETIPHSATHSL;

-HapymIeHne paboThl ceTell, HACOCHBIX CTAHIINH, COOPYKEHUI;

-IPUCYTCTBHE BEIECTB, OTIATAIOIINXCS HAa CTEHKaX TPyOOIIPOBOZOB U 3acOops-
IOIINX WITH Pa3pyIIalouX HX;

-HaJIM41e TOPIOYNX W PACTBOPCHHBIX I'a3000pa3HBIX BEIIECTB, KOTOPHIE MOTYT
BBI3BATh B3PHIB;

-coJiepKaHie TOKCHYHBIX JUII MUKPO(IIOPBI OYUCTHBIX COOPYKECHHIT BEIIECTB;

-teMnepaTypa 6onee 40°C;

-pH BHe mpezenoB 6,5 — 9;

-Cofiep)KaHUe OpraHmveckux BemiectB no X//K, mpesbrmatonue /77K, Oomnee
yeMm B 1,5 pasa.

Ecnm crounble BOAB! MPEANPHUATHI HE COOTBETCTBYIOT NPHUBEACHHBIM OTPaHH-
YEeHUsIM, TO Tepe] cOpocoM B CeTh MX HE00XOIUMO 00paboTaTh Ha JIOKAIbHBIX
OYHCTHBIX COOPYKCHHUAX. Y CIIOBHS BBIITyCKa KaK TOPOACKUX, TaK ¥ IPOMBIIIJICHHBIX
CTOYHBIX BOJA B BOJOEMBI periaMeHTupyrorcsi «lIpaBuiaaMu OXpaHBI TTOBEPXHOCT-
HBIX BOJ] OT 3arpsiI3HEHUsSI CTOYHBIMHU Bojammu» U «llpaBunmamu caHHTapHON OXpaHBI
NpUOPEXKHBIX BOJ MOpEil», YTBEp)KICHHBIX CaHUTapHBIMU OpraHamu. J[ns mosepx-
HOCTHBIX BOJJOEMOB XO3IHCTBEHHO - ITMTBEBOIO H KYJbTYPHO — 6I)ITOBOFO HCIIOJIb-
30BaHUA (HOCHC BBIIYCKa CTOYHBIX BO)I) Ka4€CTBO BOABI B PACUYCTHBIX CTBOpax
JIOJDKHO COOTBETCTBOBATH YCTaHOBJICHHBIM TpeOoBaHusaM. Ecnu 3Tu TpeboBaHus He
BBITIOJTHSIOTCS, TO HEOOXOAMMa JOTIOJHUTENIbHAS OYUCTKA BOJ TIepe]] UX cOPOCOM B
KOHerTHLIfI BOJOCM, CTCIICHb KOTOpOfI OIPCACIIACTCA 1O CICUAJIBHBIM METOJUKaAM
Y PYKOBOJICTBAM.

CyurecTByIOLIMe U MEPCHEKTUBHbIE METOABI OYMCTKH CTOYHBIX BOJ.

Tak kak CTOYHBIC BOJBI NPEICTABIAIOT COOOH MOJIMIAMCHEPCHBIE retepodas-
HBIC arperaTuBHO — yCTOHYMBBIC CHCTEMBI, TO JJISI OUYMCTKH UX HEOOXOJMMO paspy-
IINTh arperaTUBHYI0 YCTOWYHMBOCTb M BBIAEIHUTH M3 BOJ TBEpAYIO (a3y (B3BELICH-
HBIE U TLIABAIONINE BENIECTBA IIIOTHOCTHIO Gostee 1 kr/am®). KosuouiHble ¥ MCTUHHO
pacTBOpeHHbIE KOMITOHEHTHI TMOABEPTHYTh AECTPYKTHUBHON OOpabOTKe 10 Moiryde-
HUSA TPOCTBIX HAMMCHEE TOKCHYHBIX IIPOAYKTOB. HpI/I O9TOM TaKXC Tpe6yeTc;I
YMEHBIINTh 00beM TBEpJOH (a3sl. ITOMY MPOIECCY CHOCOOCTBYIOT MEXaHHIECKHE
XUMHYCCKUC, d)I/ISI/IKO — XUMHYCCKHEC, OMOXHUMHYECKHE METOABI OYHMCTKH CTOYHBIX
BOJI, COUETAHHUEM KOTOPBIX CO3/A€TCA TEXHOJIOTUYECKAsi CXeMa OUHCTHBIX COOpPYKe-
HHUU.

Hawubomnbmiee pacipocTpaneHue st OUUCTKH TOPOJCKHX U MPOU3BOJICTBEHHBIX
CTOYHBIX BOJ MOJIyYHJIM MeXaHHYeCKHe MeTOIbI. IPOIEeKHMBAaHKHE, OTCTAWBAHMUE,
¢dunpTpoBanue.

[pouexnBanue HEOOXOAMMO JUIS BBIICICHUS KPYNHBIX BKJIIOYEHHH (Oymara,
Tpsilbe, JE€PEeBO M Ipodee) U3 CTOUYHBIX BOJ. BhljeneHue BeaeTcss Ha Pa3IUYHOIO
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BUJIa PEIIeTKaX ¢ MHUPHUHON MPO30poB He Oojee 16 MM. MexaHW3WpOBaHHEBIE pelieT-
ku Trma MI'PMX 3anepXuBaroT 0TOPOCH W NEPUOIUYECKH HAIIPABISAIOT UX B JIPO-
OWIIKHM, TI€ OHM W3MENBYAIOTCS C YBIAKHEHHEM W OTOPachIBAIOTCS B KaHAJ Iepes
pEmeTKON s MOCTETYIONMETO BRIICICHNS B OTCTOMHMKAX. Permerkn — apoOuiKu
tuna PJ] He TONBKO 3ajepKUBarOT OTOPOCH, HO M M3MENBYAIOT WX 32 CUET CIICIH-
anpHOTO TprcnocoOneHns. BrineneHne MUHEpaIbHBIX IMpPUMECEed M3 CTOYHBIX BOJ
OCYIIECTBIISIETCS] B IECKOJIOBKAX, YTO HEOOXOAUMO sl MPEeJOTBpalleHus: abpa3us-
HOTO M3HOCa 000pYIOBaHHUS M TPYOOIPOBOJOB, TPAHCIIOPTUPYIOLIMX M 00padaThI-
BaIOIIMX TBEPIYIO (azy.

B 3aBHCHMOCTH OT TEXHOJIOTHUYECKOH CXEMBbI OYHMCTKH W 00pabOTKM ocamka
CTOYHBIX BOJ|, THPABINYECKON KPYIMHOCTH B3BELICHHBIX BEIECTB MPUMEHSIIOT pas-
JIMYHBIC TUIBl MECKOJIOBOK: TOPU30HTANBHBIE, TAHTCHIIUAIBHBIC, a3pHpPYyEMBIE, pexe
BEepTUKaIbHBIC. B IMeCKoMoBKaxX BBINEIAIOTCA O0 95% MUHEpampHBIX YacCTHIl U3
CTOYHBIX BOA. 7Sl BBIENEHUS M3 CTOYHBIX BOJ B3BCIICHHBIX W IUIABAIOIINX Be-
IIECTB, pa3lciCHHs WIOBOW CMECH Iociie OMOOKUCIUTENCH, IPUMEHSIOTCS pa3iind-
HOTO THTIA OTCTOWHWKH. Ha CTaHIMAX OYUCTKH TOPOJICKUX CTOYHBIX BOJ| MOCIEIHIC
nmopa3aesitorcs ((PyHKIHOHAIBHO) Ha TEPBUYHBIC (BBIOCISIOTCS B3BECH W ILIaBa-
IOIIHE BEIIECTBA) U BTOPUYHBIC (Pa3eIAIOTCS MIIOBas CMECh U OTpadOTaHHAsK OHO-
IUIEHKA C OYHUIIEHHON >XUAKOCTHIO). KOHCTPYKTHBHO OTCTOMHUKHU pa3ieisioT Ha
TOPU30HTANIbHBIC, BEPTUKANBHBIE, palalbHbIe C LEHTPAIBLHBIM U MEepUPEpUNHBIM
BBIITYCKOM CTOKOB, C BPAIAIOLIMMCSI COOPHO-PACIPENEUTEIbHBIM YCTPOHCTBOM, C
HHUCXO/IAIIE-BOCXOSIIM [TOTOKOM, C TOHKOCJIOWHBIMU Oiokamu. IlmaBatomiue Be-
IIeCTBa YAANSIOTCSA C MOBEPXHOCTH CIEIUATBHBIMU COOpHBIMHU OyHKepamu (paju-
ANBEHBIC OTCTOWHUKH), JOTKAMU (TOPH30HTAIBHBIC M BEPTUKAIBHBIC OTCTOWHUKHU) M
HAIpaBIIIOTCS Ha 00paboOTKy BMecTe ¢ ocaikamu. B mocienHee BpeMs MONYYHITH
pacmpocTpaHeHHe OTCTOWHUKH CO BCTPOCHHBIMU B HUX TOHKOCIOHHBIME OJOKaMH,
YTO IMO3BOJISET MPH OJMHAKOBOW MPOIODKUTEIHPHOCTH OTCTaUBAHUS YBEIIMIHUTh CTe-
NeHb OYUCTKU BoX B 1,2 — 1,3 pasa, a npu 0AMHAKOBOM CTENEHU OYUCTKH MOBBICUTH
MPOMYCKHYIO cIocoOHOCTh B 1,3 — 1,6 pa3a. [y MpOMBINIICHHBIX CTOKOB, COIEP-
KAaIX CBBIME 1,5 /71 MUHEpaTBHBIX 3arpsA3HEHHH, 3()()EKTUBHBIM SBIISIETCS OTCTA-
MBaHHE B IICHTPOOEIKHOM II0JIe: THAPOIMKIOHBL, IICHTPU(YTH, cenapaTophl.

Meton GUIBETPOBaHUS  SBIISETCS 3a9aCTyI0 OKOHYATEIbHBIM ATAllOM 00paboT-
KH TOPOJACKHX MPOMCTOKOB. B 3TOM cirydae GpuaBTPHI BXOJAT B y3€J JOOUYHCTKU IS
6oJiee OTHOTO BBIAETICHHS YAaCTHUI] aKTHBHOTO WA WM OWOIUIeHKH. OUIBTPHI, UC-
MOJIE3yEeMBIE TSI OYMCTKH MPOMCTOKOB, MOTYT OBITh O€3HAITOPHBIMU W HAIIOPHBIMH.
B kadyecTBe QUIBTPOBAHHBIX MEPETOPOJIOK HCHOIB3YIOTCS TKAHU, METAJUIMICCKHUE H
IJIaCTMACCOBBIE CETKH, 36PHUCTBIE MUHEPAIbHBIE U OpraHuyecKue 3arpy3ku. Ousb-
TPBl IPUMEHSIOTCS AJI1 OYMCTKH BOJ OT HEPACTBOPEHHBIX M KOJUIOMJIHBIX YacCTHIL,
HAXOJAIIUXCS B CYCIICHAMPOBAHHOM W (WJIH) SMYJIBTHPOBAHHOM COCTOSIHHH; B3Be-
IICHHBIX YACTHII, MACJIO- U HE(TECNPOIYKTOB, KUPOB, TUAPOOKCUIOB U CYJIb(HIOB
TSDKEJIBIX METaJUIOB M Ipouero. PereHepanust puibTpoB OCYIIECTBISIETCS 0OpaTHBIM
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WM TPSMBIM TIOTOKOM OCBETJICHHOW XHIKOCTH, MEXaHWYECKUMHU (BHOpaIus) BO3-
JEUCTBHUAMH, OT)KUMOM, TEIUIOBBIMH MOTOKaMu. Boza mocie GuiabTpoBaHNS MOXKET
ObITh HaIlpaBJIeHa Ha MOBTOPHOE HCIONB30BAHUE IO COTIIACOBAHHUIO C TEXHOJOTUEH
MPOM3BOJCTBA. PereHepanioHHBIE CpEObl OTIPABIAIOTCS HA JIOMOJIHUTEIBHYIO
OYHCTKY WJIH Ha yTHJIN3AIHIO.

XUMHUYECKHE METOJBI MPHUMEHSIOTCS B OCHOBHOM JJISI OYHCTKH MPOH3BOJI-
CTBEHHBIX CTOYHBIX BOJ. OCHOBHBIMHM METOAAMHU SIBIISIOTCS HEHTpaM3alus U OKHC-
JICHUE-BOCCTaHOBJIEHHE. BO3MOXXHO NMpUMEHEHHE MOCIEAHUX KaK CaMOCTOSTENBHO,
TaK M B JIONIOJHEHHE K IPYTUM METOJIaM.

CyTbh MeTO/Ia HEWTPAIN3AIMU COCTOUT B TOM, YTOOBI COaJIaHCHPOBATh KOJIHUYe-
ctBo uonoB H* u OH , comepxaiuxcs B mpoMcTokax. IIpu 3Tom Haubosee pamuo-
HaJIbHBIM SIBJISIETCS B3aUMHOE OOBEAMHEHHE KHCIIBIX M ILIEJIOYHBIX CTOKOB. Jlis
HEWTpaIM3allMy KHUCJIBIX BOJ NPHMEHSAIOTCS INEJIOYHbIE peareHThl: m3BecTh Cal,
ramenas m3Bects Ca (OH),, kamprmaupoBanHas coga NapCOs, kayctudeckas coma
NaOH, ammuagnas Boga NHsOH, a Taxoke ¢puisTpoBaHue depe3 HEHTpaIN3YIOIINE
Marepuainsl (U3BECTHSIK, TOJIOMHUT, MarHe3uT, Men). [ HeWTpanu3auy MIeJT0YHBIX
BOJI HauOoJiee YacTo MpUMEHsFoTCS KUCnoThl: cepHas HoSO4, conmstras HCI, azoTHas
HNOs3, pexe ykcycras CH;COOH. Bo3M0XKHO HCIIOTB30BaHUE TaKXkKe IS 3TOH Iie-
JIM IBIMOBBIX Ta30B, cogepxanux COz, SOz, NOy. PacueTHOE KOJHYECTBO TOTO HIIH
MHOTO peareHTa OINpe/esIoT HA OCHOBAHMM COCTABJICHHUSI COOTBETCTBYIOLIMX CTe-
XUOMETPUUYECKUX YPaBHEHUM.

CrouHbIE BOIBI, COJIEPIKAIME OKUCIICHHbIE IEPEMEHHO — BAJICHTHBIE AJIEMEHTHI
(Cré*, CI"™, CI¥, N*, N¥ u npouwue), kak npaBuIio, 00e3BPEKUBAKOTCS B JIBE CTYIIEHH.
Ha nepBoii cryneHu 371€MEHTHI, HAXOSIIUECS B BBICIICH CTENEHN OKHCIIEHHUS BOC-
CTAaHABJIMBAIOTCS IO HMU3IIEH BaJCHTHOCTH, NPH KOTOPOM JIaHHBIN 3JIEMEHT Ha BTO-
POH CTYIIEHH OYMCTKH MOXXET OBITH BBIIEJICH U3 XHUIKOW (Da3bl B BU/E OcajKa, ra3a
WU TIepEeBeJICH B MAJOTOKCHYHYIO (hOopMY.

OKHCIUTENbHBIA METOJI MPUMEHSIOT JUIl OYUCTKH HPOMCTOKOB OT TOKCHYHBIX
[IMaHUJIOB, CYIb(UI0B, MEPKANTAHOB, ()EHOJOB, KPE30JIOB U Mpoyero. PeareHTamu
JUISL 3TOTO METOJIa SIBISIFOTCSI XJIOP U €r0 HNPOU3BOJHBIE (TMIOXJIOPUTHI, JTHOKCH/IbI,
XJIOPATHI), KACIOPO/, 030H, TIEPMaHTraHaThl, XPOMaTbl U OMXPOMATHI, TIEPOKCH]] BO-
Jopoza.

BoccraHoBHTEIIbHBIH METOJ IPUMEHSETCS AJIsl OYHUCTKH CTOYHBIX BOJ[ OT HUT-
PHUTOB M HUTPATOB, XPOMATOB ¥ OMXPOMATOB, XJIOPATOB M MEPXJIOPATOB, CYIb(ATOB,
OpoMaToB U MOAATOB. BOCCTAHOBHUTENSIMH B 3TOM Cllydae OyAyT OKHCIICHHBIE Iiepe-
MEHHO-BAJICHTHBIE 3JIEMEHTBI, CoJepikamecs B cCyiabdurax, cyiapduaax, comsix
JIBYXBaJIEHTHOTO JKeJe3a, CEpPHIUCTOM T'a3e, a TAK)KE HEKOTOPBIE OpPraHUYEeCKHe Bellle-
CTBa, HallpUMep, I'MPasHH U CIELHaIn3upOBaHHbIe MUKPOOHBIe coobmecTsa. [Ipo-
[ecC B IPOMBIIUICHHBIX YCJIOBHSX peaju3yeTcsi B EMKOCTHBIX KOPPO3HOHHO-
3aIIMTHBIX almnaparax (METaJUIMYECKHX, XKeJe300€TOHHBIX, IUIACTMAacCOBBIX) C Me-
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XaHWYECKUM, THAPABINICCKUM TN 0apOOTaKHBIM IIepeMElINBaHNEeM. BhineneHune
TBEpIOH (ha3bl U3 CTOYHBIX BOJ] OCYIIECTBIICTCS MEXaHNIECKIMHU METOIaMU.

DIBUKO-XUMUYECKHE METONBl TMPUMEHSIOTCS U OYHCTKH MIPOMCTOKOB U TO-
POICKUX CTOYHBIX BOJ.

Koarymsmms - 310 mponecc YKpyNHEHHS KOJUIOMTHBIX YaCTHIl JKHUAKOCTH 3a
CYeT 3JEKTPOCTATHICCKUX CHJI MEXMOIIEKYISIpHOTO B3amMoneiicTus. [Ipu mepso-
HauanpHOM pasmepe vactul 0,001 — 0,1 MKkM mocne Koaryislnuyd UX BeJIMYUHA J10-
cruraet 10 MxkMm u Gonee. Koaryssiius He TOJIBKO IIPUBOAUT K CIUIAHHUIO YaCTHI], HO
U HapyllaeT arperaTUBHYI0 YCTOHUMBOCTb MOJUIUCIIEPCHON CUCTEMBI, B pe3ynbTaTe
4ero MPOUCXOIUT pa3/elicHHe TBEPIOH U KUIK0# (a3. Hanbonpiee pacnpocTpaHe-
HHUE TOJIyYMIIM aTIOMO- M JKeJle30Cofeprkallue KoaryasHThl. Pa3HOBUAHOCTBIO Koa-
TYJSIMA SBIISIETCS TpolLiece (QJIOKYISIHMU - YKPYITHEHHUE MEJIKOUCIIEPCHBIX YacTHUI]
3a CYET IMEKTPOCTATHUECKOTO B3aUMOJCHCTBHUS IO BIISIHHEM CIICIIHAIFHO BBOJIHU-
MBIX TIOJIIAJICKTPOIIUTOB — (PIIOKYISTHTOB B KA4eCTBE KOTOPBIX, HAUOOJIBIIIEE Pacpo-
CTpaHCHHUE TIOTYYMIH aKTHBIPOBAHHAS KpeMHEKHUCIOTa i onrakpunamun (ITAA).

@iroTarus - 3TO MPOILECC BBHIACICHUS M3 BOABI B ICHHBIA CIIOW B3BEHICHHBIX H
SMYJIBTHPOBAHHBIX 3aTPA3HCHHUN 32 CUET My3bIPHKOB ra3a, MpeaBapUTEeIHHO PacTBO-
PEHHBIX B OYHIaeMOH kuaKocTH. CymecTBYIOT pa3TUYHbIC BHIBI (PIIOTAINH, OTIIH-
YaloIyecs Croco00M TONydeHUs] (UIOTHUPYIOLIEro Tasza, KOTOPBI U OmpejenseT
Ha3BaHHE: MHEBMAaTHYECKas, UMIIEJUIEpHAs, HallOpHAasl, BaKyyMHasi, OHOJIOrHYecKasi,
NIeKTPOGIOTALNS, SIEKTPOTHIPABIINYECKAS.

CopOumst — 3¢ ¢eKkTuBHbI MeToJ| TIIyOOKOH OYHMCTKH IPOU3BOJICTBEHHBIX
CTOYHBIX BOJ| OT PACTBOPEHHBIX OPTaHHYECKUX M HEKOTOPHIX HEOPTaHHUECKUX 3a-
rps3HeHui. [103BONSET HE TOJBKO BBHINEIUTH M CKOHIICHTPHPOBATH 3arPsA3HCHHS U3
CTOYHBIX BOJI, HO M YTHJIU3UPOBATh UX B TEXHOJIOTHIECKOM TIPOIIECCE, a OUHIICHHEIC
BOJIBI UCTIOJIB30BaTh B 00OPOTHOM BOJIOCHAOKeHHH. B KadecTBe COpOESHTOB mpuMe-
HSIOT pa3IMYHbIC €CTECTBECHHBIC W HMCKYCCTBEHHBIC MAaTEPHANBI: 301y, KOKCOBYIO
MeJI0Yb, TOp(, ICONUTHI, AKTUBHBIC TIUHEI U Mpodne. B HanbopIIel cTermeHu s
azcopOIMy MPUMEHSIOTCS] aKTHBHPOBAaHHBIE YTIIH, yIeNbHAs MOBEPXHOCTh aIcop0-
un KoTophix gocturaet 400 — 900 mr/r.

Jlnst 6onee KOHIIEHTPUPOBAHHBIX (O0Jiee 2 /1) CTOUHBIX BOJ, COMEPIKAIUX Op-
TaHWYECKHE 3arpsa3HeHns], 3(pPEeKTHBHBEIM METOJOM sBIseTCS dKcTpakims. [locmen-
HSS OCHOBaHAa Ha CMEUICHWH JBYX B3aMMOHEPAaCTBOPHMBIX JXHIKOCTEH (OIHA WX
KOTOPBIX CTOYHAS BOJIA) M paclpe/leIeHHH B HUX, COTIIACHO PaCTBOPHUMOCTH, 3arpsi3-
HEHHOTO BemecTBa. KonnyecTBEHHO SKCTpaKIus XapakTepu3yercs: Ko3hUmenTom
pacrpesienieHus], TO €CTb OTHOIIEHHEM KOHIEHTPALUU 3arps3HAIONIErO BEIECTBA B
JCKTPareHTe K €ro CoAep:KaHuio B CTO4HOH Boje. IIpu ycraHOBHBIIEMCS paBHOBeE-
CUM DKCTPAreHTOB HCIOJB3YIOT pa3lIMYHbIE OpraHUYECKHE BELIECTBA: alleTOH, XJIO-
podopm, OyTniarerar, TOIyosa M mpouue. Pa3neneHue sKkcTpareHTa M SKCTparupo-
BaHHOT'O BEILIECTBA IIPOU3BOJUTCS MEPETOHKON CMECH. DTO ONpeAeiseT OJHO U3 OC-
HOBHBIX TpeOOBaHMI BBIOOpa DKCTpareHTa: pasHas TEMIIEpaTypa KHIICHHs SKCTpa-
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TeHTa W BBIIEIIeMOoro BemiecTBa. [locie pasneneHus cMecH IKCTpareHT BHOBb HC-
MOJIB3YETCS B IUKJIE OYUCTKH BOJ, @ BEIIECTBO YTHIM3HPYETCS.

lereporenHslii HOHHBIA 0OMEH - HOHOOOMEHHas copOuus — mporecc oOMeHa
MEXIy WOHAMH, HaXOISIIMMICS B pacTBope (B CTOYHOW BOJC) M MOHAMH, IIPUCYT-
CTBYIOIIVMH Ha MIOBEPXHOCTHU TBEPAOH (Pa3sl — HOHNTA. MeTo MO3BOISIET HE TOIBKO
OYNCTHTH CTOYHBIC BOJBI OT 3arps3HCHMIA, HO W MCIIONB30BaTh BBHIICICHHBIC BEIIe-
cTBa B mpou3BojcTBe. MOHHBIM 00MEeHOM 3(D()EeKTHBHO HM3BJICKAIOTCS M3 CTOYHBIX
BOJI TSDKEJIbIE METAIIbI, MBIIIbsK, Gocdop, cynbdarsl, xnopuas! u npoyee. VIoHUTHI
MOAPA3/ENAIOTCS, B 3aBUCUMOCTH OT 3apsija, Ha KaTHUOHUTHI U aHUOHUTHI; OBIBAIOT
NPUPOJHBIE — aJTFOMOCHINKATH (MOHTMOPWUIOHUT, TJIAYyKOHUT, KIMHONTUIIONNUT) U
UCKYCCTBEHHBIE — HOHOOOMEHHBIE CMOJTBI.

DJIeKTPOXMMHUYECKasi OYMCTKA CTOYHBIX BOJI - OJIUH U3 Hauboliee pacripocTpa-
HCHHBIX METOJOB OYHCTKA. Ha OCHOBE HCIIONB30BAHUS MPOAYKTOB AIIEKTPOIIH3A
BOJIHBIX PaCTBOPOB B OJHOM OOBECITUHEH PSJI MPOIECCOB: IEKTPOKOATYIISIIHS, IICK-
TpodIoTanus, 3ICKTPOPIOTOKOATYIANNS, SICKTPOOKUCICHHE, JIEKTPOBOCCTAHOB-
neHne, o0e33apakuBaHue, AIEKTPOKOPPEKTHPOBKA PEakuy cpedbl. JJaHHBI MeTOx
MPUMEHUM JUTSI OYMCTKH CTOYHBIX BOJ OT B3BEUICHHBIX, IUIABAIOIINX, dMYIBTHPO-
BaHHBIX, KOJUIOMIHBIX W PACTBOPCHHBIX 3arpsA3HCHHUN (JKUPHI, B3BecH, Macia, [IAB,
TSDKEJIbIE MeTaJllbl, Cyib(Guabl, HeQTEeNnpOAYKTH U mpouue BeliectBa). JlocTouH-
CTBOM METO/Ia SIBJISIETCS] €r0 KOMIAKTHOCTbh, BHICOKAsl CTEIIeHh aBTOMAaTH3allUuH, BO3-
MOYXHOCTh H3TOTOBJICHHSI YCTaHOBKU B YCJIOBHSX JIOOOTO MPEINPHUSATHS, BBICOKHUI
a¢dexT ouncTku Box. Cpean HeIOCTaTKOB: 3HAYUTEIBHBIN pacxo/l AJIEKTPOIHEPTHH,
METAJIOB ISl 3JICKTPO/IOB, YTHIM3ALHUS IJIAMOB.

B nocenree Bpemst MHUPOKOE pacIpOCTPAHEHHE MOTyYMII METO]T FAIbBAaHO KO-
ATYIIUN JUTS OYUCTKU CTOYHBIX BOJ OT TSDKEIBIX METAIUIOB (10 OCTaTOYHBIX KOH-
nerTpanuii 0,1 u MeHee Mr/i), Ccyab(aTroB, CyIb(PHUIOB, OPraHUIECKUX BEHICCTB
(3 ekt ounctkn 1o 50%). CymHOCTh METO/1a COCTOUT B 00pa30BaHUM TalbBaHUYE-
ckux nap Fe — C, Fe — Cu, Fe — Al. Xene3o B 3Tux mapax sBISETCS aHOJOM U
BCJICJICTBHE aHOJHOTO PACTBOPCHHUS OKHCISACTCS U MEPEXOIUT B CTOUHYIO KUAKOCTD,
NPOBOJISL IIPU 3TOM OKHUCIJIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. IIpomecc ocy-
IIECTBISIETCS] BO BpAIAIONIMXCSE 0apabaHHBIX WM CTAIIMOHAPHBIX C MEXaHHMYECKUM
MepeMeIIMBAHNEM TaJbBaHOKOATYJIATOPAX, 3arpsS3HEHHBIX JKEJE3HOH CTPYKKOM,
’KEJIE3HBIM CKPAIoM, KOKCOBOW MEJIOUbIO.

buoxuMuyeckuii MeTon Haubosiee YKOJOTUISCKH YUCTHINA. [IpuMenseTcs: s
OYKMCTKU XO3SHCTBEHHO-OBITOBBIX M TPOW3BOJICTBEHHBIX CTOYHBIX BOJ OT PacTBO-
PEHHBIX U KOJUIOU/IHBIX OPTaHMYECKUX 3arpsi3HEHUH, a TaK)Ke HEKOTOPHIX HEOpraHu-
yeckux (a3ora, ¢pocdopa, cyappuro, cynbdunos). OCHOBaH Ha CIIOCOOHOCTH H TIO-
TPeOHOCTH MUKPOOHBIX COOOIIECTB MCIIOJIB30BATh B KAaueCTBE MUTAHUS IJIS KHU3HE-
JIeITeNIbHOCTH yKa3aHHbIE BemecTBa. OpraHnyeckast 4acTh 3arpsA3HEHHIH B 3TOM CIIy-
yae sBJISICTCS JOMMHAHTHBIM cyOcTpaToM, a a3oT, (ocdop, cepa BBINOIHSIIOT POJb
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HCTOYHHKOB OMOTEHHOTO IMHTAaHMS IJISI SHEPTeTHUECKUX M CHHTETHYECKHX KIIETO4-
HBIX IPOIIECCOB.

3arps3HEHHOCTh CTOYHBIX BOJ OPTaHUYECKHMH BELIECTBAMHU XapaKTEPH3YETCs
3 — ma nokazaremsivu: BIIK, XIIK, OOV.

broxuMuuecKylo OUYMCTKY BOA OT OPTaHMYECKHUX BEIIECTB BEIYT MHUKPOOHBIE
coobmiecTBa B a3pOOHBIX W aHA’POOHBIX YCIOBUAX. A’pOOHBIII METOI OCHOBAaH Ha
UCIIOJIb30BAaHUU adpOOHBIX M (PaKyJIbTaTHBHO — adpOOHBIX MHUKPOOPIaHH3MOB, IJIS
JKU3HEACATEIHPHOCTH KOTOPBIX HEOOXOJMMO HaJIM4YHME PACTBOPEHHOI'O KHCIOpOJa U
temnepatypa 10 — 40°C. A3poGHyI0 OUMCTKY BOJ BeIyT MHUKPOOHBIE COOOIIECTBA,
KyJIBTUBHPYEMBIE BO B3BEUICHHOM M NMPUKPEIUIEHHOM COCTOSHUH (aKTUBHBIN WII UM
Ouosoruveckas mieHKa).

AHa’pOoOHYIO OYUCTKY NPUMEHSIOT, B OCHOBHOM, JIJIsI IPOMCTOKOB C TIpeo0Jia-
JAaHWEM OPTaHWYECKHX 3arps3HEHHUH, a Taroke VI MHUHEPAIN3alMd TBEPHOH (asbl
(ocanmkoB, WIIOB, OMOIUIEHKH) Ha OYMCTHBIX COOPYKCHHsX. [Ipu TakoM Meroze
OYMCTKH TPOMCXOANUT OMOJIOTHUECKOE OKHCIICHHE OPIaHHYECKHX BELIECTB B OTCYT-
CTBHH MOJIEKYJIIPHOTO KHCJIOpPOJa (3a CUET XUMHUYECKU CBS3aHHOTO B COCIMHECHUAX
802'4, 802'3, Coz's).

AKTHUBHBI{ WJI TIPECTABIAET COOOH COOOIIECTBO KHUBBIX MUKPOOPTaHU3MOB U
TBEpAOTo cyOcTpaTa B BUJAE KOJUIOWAHOW aM(OTEPHOH CHCTEMbI OTPHLATEIHLHOTO
3apsaa. buomneHo3 akTUBHOTO Mila penacTaBieH 12 BugaMu: OakTepuu, mpocTeiniue
9YepBH, IPUOBI, POXKKH, aKTHHOMHIIETH! U Tpoure. CKOTUICHUS GakTepHil OKpY>KEeHBI
CIIM3MUCTBIM CIIOEM M Ha3bIBAE€TCS 300TENISIMH, CIIOCOOCTBYIOIIUMHE COPOIIMH 3arps3-
HEHMH, CTPYKTYPHUPOBAHMIO M OCAKICHHIO. DJIEMEHTHBIH COCTaB aKTHBHOTO WA
BKJIFOYAET yTJIEpOJl, BOAOPOI, a30T, KHCIopo, cepy. Cyxoe BemecTBo conepxut 70
— 90% opranunyeckoro u 10 — 30% HeopraHUYECKOro BEIECTBA, B 3aBUCUMOCTH OT
COCTaBa OYMINAEMBIX CTOYHBIX BOJ. TBepablid cyOCTpar mpencTaBiseT OTMEpIIYIO
6uomaccy, B3BeCH U Ipoyee, Ha KOTOPBIX 3aKPeIIeHBl MUKPOOPTaHU3MBI aKTHBHOTO
nna. XJonbsl aKTUBHOTO MJjla UMEIOT NoBepXHOCTh 10 1200 M3 Ha 1 M3 (wmm o 100
m? Ha 1 r cyxoro Bemectsa), B 1 M° una conepsxurcs oxono 2 x 10 6axrepuii.

IIporiecc MUKPOOHOH OYMCTKH BOJ OT OPTaHWYECKHX 3arpsi3HEHUI BKIIOYAET
HECKOJIBKO 3TAloB: CMEIICHUE CTOYHBIX BOJ ¢ OMOMAcCoii; COpOIHs 3arpsi3HEHUH 13
BOJI Ha TOBEPXHOCTH KJIETOK; ()EPMEHTHBIM THAPOIM3 W PACLICIICHHE OpraHude-
CKHX BEIIECTB A0 Ooyiee MPOCTHIX (hopM; TpaHCHOPT (epMEHTCYOCTpaTHOTO KOM-
IUIeKCa B KJIIETKY M BHYTPUKJIIETOYHOE €TI0 OKHCIICHHE; BBIBOJI META0OINTOB U3 KIIET-
KH.

Ionst opouieHus MpeaCTaBISIOT cOOOH CIEeUaIbHO MOrOTOBICHHBIE YYaCTKH,
KyJla MOCJIe TPeBAPUTEIILHON MEXaHNYEeCKOW OYMCTKH HANpaBJIsIoT (110 6opo3iam,
TpyOam, JIOTKaM U Ipoyvee) CTOUHBIE BOJBI.

Buonornyeckue npyapl NPUMEHSIOT JUI OYUCTKH U ITyOOKOH OYHMCTKH ropoa-
CKUX, IPOU3BOJICTBEHHBIX U MOBEPXHOCTHBIX CTOUHBIX BOJ, COAEPKAIIUX OpraHuye-
CKHE BellIecTBa. JTO Kackaj npyaoB (3 — 5 cryneHeii), yepe3 KOTOpble ¢ HEOOIbLIOH
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CKOPOCTBIO MPOTEKAET BOJA, OCBOOOKAAsICh OT OPraHUYECKHUX 3arpA3HEHHN BCIICH-
CTBHE KOMIUIEKCHOTO BO3IEHCTBUS 300- M (PUTOIUIAHKTOHA, KHCIOPOJA, BO3OyXa,
(hOTOXMMHUUYECKHUX PEaKIIi, MUKPO(IOPHI JOHHBIX OTIOKECHHUH.

Haubomnsiee pacnpocTpaHeHHE MOTYYMIIA a3POTEHKN M OHOGUibTpel. OOmu-
MH TpeOOBaHHMAMH AL HUX SIBISIETCS MIPEABAPHUTEIBHOE OCBETIEHHE CTOYHBIX BOJ
JI0 OCTAaTOYHBIX KOHIICHTpaUuii mo B3BemeHHBIM BemectBaM 100 — 150 mr/m. buo-
duneTpel NpeacTaBNAIOT COO00M HErepMEeTHYHbIE EMKOCTHBIE COOPY)KEHHMs, 3arloJi-
HEHHbIE Pa3IMYHON 3arpy3kol (meGeHb, IpaBHi, KepaM3HT, IlacTMacca, acoecro-
LIEMEHT, CTEKJIONOp U Mpoyee), Ha TIOBEPXHOCTH KOTOPOW pa3BHBACTCS OYHIIAIOLIAS
CTOYHYIO BOAy OHOIIeHKa. BHOGMIBTPEl pEeKOMEHYIOTCS TPUMEHSTh U OYUCTKH
He6OIBINX 00BEMOB CTOUHBIX Boj (10 10000 m%/cyT), ecnu penbed MecTHOCTH
MMeeT Iepenaji OTMETOK He MeHee 6 M. B aTom ciyyae OMOQUIBTPbI SKOHOMUYECKH
MPEeANOYTUTEIbHEE a3POTECHKOB.

OTx0abI NPOM3BO/ACTBA.

Knaccudukanus npomemuieHHbix orxos0B (ITI0) ocHoBaHa Ha cucTemaTu3a-
IIUM UX TI0 OTPacisiM MPOMBIIUICHHOCTH, BO3MOKHOCTSIM II€PEepadOTKH, arperaTHo-
MY COCTOSTHHIO, TOKCHYHOCTH. B Ka)kJJoM KOHKPETHOM CIIydae XapaKTep HCIIOJIb3ye-
MOH KJIacCH()MKAIMi COOTBETCTBYET PAaCCMATPHUBAEMBIM acIEKTaM: CKJIAaIHpOBa-
HHIO, OYUCTKE, NepepaboTke, 3aXOPOHEHUIO U IMPEAOTBPALICHUIO WX TOKCHYHOTO
Bo3neiicTBus. Kaxkaas oTpacib NPOMBINIIEHHOCTH UMEET COOCTBEHHYIO Kiaccu(u-
kanuto otxo0B. Corimacao 'OCT 12.1.007 —76 «Bpeansie BemecTBa. Kinaccuduka-
s 1 obmmue TpedoBanus 6e3omacHocT» I10 nenarcs Ha 4 kacca OaCHOCTH:

| xJlacC — Ype3BBIYAMHO OMACHBIC: P HAJUYUU B OTXOJAX PTYTH, CYJIEMBI,
XPOMOBOKHCIIOTO KaJIHsl, TPEXXJIOPUCTOM CypbMBbl, O€H3anmpeHa, OKCH/Ia MBIIIbsIKa 1
MPOYMX BEIIECTB;

2 KJ1acC — BEICOKO OTIACHBIE: IPU HAIMYHHU B OTXOJaX XJIOPUCTOH MeH, XJIOpH-
CTOTO HHKEJISI, TPEXOKUCHOM CYPBMBI, a30THOKHCIIOTO CBHHIIA U MIPOYHX;

3 xjlacc — yMEpEHHO ONAacHbIE: NMPU HAJIMYHM B OTXOJAX CEPHOKHCION MeIH,
IIaBEJICBOKUCIION MEJH, XJIOPUCTOTO HUKEJNS, OKCH/IA CBHHIIA, YETHIPEXXJIOPHCTOTO
yIJepo/ia U IPYTUX BELIECTB;

4 xyacc — MaJoolacHble: MPH HAIMYUU B OTXOJAaX CEPHOKHCIOr0 MapraHia,
dhocdatos (P20s), CEpHOKUCIIOTO ITUHKA, XJIOPUCTOTO IIMHKA U IPYTUX BEIIECTB.

OTX0BI MOTYT OBITH MCIIOJIB30BaHBI JI0 WK Tocie o0paboTku. Ha ncmonb3ye-
MOCTB BJIHMACT HEC TOJIBKO MX KAa4E€CTBO, HO U KOJIHYCCTBO B JJAHHOM MCCTC, a TAKXKC
MeCTHbIE yCiIoBHA. [0 COCTOSIHUIO Pa3iiMyuaroTCsi OTXO/AbI TBEP/IbIe, KUJIKHUE U ra30-
obpaszHble. [Io MecTy BO3HMKHOBEHHS OTXOZbI IO/PA3/EIAIOTCS Ha OBITOBBIC, TPO-
MBIIIIEHHBIC ¥ CeJIbCKOX03sicTBeHHbIe. [0 cocTaBy OCHOBHBIM IOKa3aTeleM MOXK-
HO CUMTaTh NMPOHMCXOXKICHUE OTXOJOB:_OPraHMYECKOE W HEOPraHWYECcKOe, a TaKKe
CKUTaeMble 0TX0/1bl Wi HeT. Oco0yIo rpyIiny MpeAcTaBisIoT OO0 OTXOAbI B BUE
9HEPruH, Ha3bIBaEMble DJHEPIETHYECKUMH (TEIIO, IIYM, PaJMOaKTHBHOE U3JIyYCHHE).

Ilo yrunuzaiuu [1O paznuyarorcs Kak:
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-HEHUCIOJIb3yeMbIe (HeYyTHIH3HPYEMBIE);

-HCIIONIB3yeMBbIe (YTIIIN3UPYEMBIE):

OTX0zbI BO3HUKAIOT KaK B Pe3yJIbTaTe PON3BOJCTBEHHON AEATEIBHOCTH, TAK U
npH ToTpedsicHnn. B COOTBETCTBUY € 3TUM OHM MOAPA3AENISIOTCS HA OTXOJIbI IPOU3-
BOJICTBA M OTXOJIbI IIOTPEOICHHS.

OTX0#aMH NPOM3BOACTBA CIEAYET CUNUTATh OCTATKHU CHIPhs, MaTEPUAIIOB WU
noiyadpukaroB, 0o0pa3oBaBLIMECS NMPHU W3TOTOBJICHUU TPOJYKIHHU U TOJHOCTBHIO
WM YaCTUYHO YTPAaTUBIIUE CBOM NMOTPEOHMTENHCKHE CBOMCTBA. A TakXe MPOIYKTHI
(PU3UKO-XMMUYECKON MIIN MEXaHWYECKOW MepepaboTKU ChIPbs, MOIyUYeHHE KOTOPBIX
HE SIBJIUVIOCH LIENbI0 IIPOM3BOICTBEHHOTO IMpoliecca, M KOTOPhIC B JalbHEHIIeM Mo-
I'yT OBITh UCIIOJB30BaHbl B HAPOJHOM XO3SHCTBE KaKk rOTOBasi NPOJYKLHS IIOCIE CO-
OTBETCTBYIOIIEH 0OpadOTKM MU B Ka4ecTBE ChIphs AJIA HepepaboTku. B mponecce
MPOU3BOJICTBA 00Pa3ylOTCs CTOYHbBIC BOIBI U UX OCAaJIKH, ABIMOBBIC I'a3bl, TEIUIOBEIC
BBIOPOCHI M TIpOYEE.

OTx0oxamMu MOTPEOJICHHUS CUNUTAIOTCS Pa3IMIHOTO POJa M3IENUsl, KOMIUIEKTY-
IOIIME JIETANd M MaTepHaIbl, KOTOPBIE 10 TEM WJIM MHBIM NPHYMHAM HE NPHUTOIHBI
JUISL aTbHEHIIEro NCIoIB30BaHUsL. DT OTXOMBI MOJKHO Pa3JeNUTh Ha OTXOAbI IPO-
MBIIIIEHHOTO 1 ObITOBOrO morpebaeHus. K mepBbIM OTHOCATCS, HalpUMeEp, Me-
TaJUIOJIOM, BBILIE/IINE U3 CTPOSI 000PYIOBaHKE, U3MIENIUS TEXHUUECKOTO HA3HAYCHUS
U3 PE3UHBI, MJIACTMACC, CTEKJIa U JPyroe. BBITOBBIMU OTXOJaMH SBIISIFOTCS MUILEBbIE
OTXOJIbI, H3HOIIEHHBIE N3IeNUs OBITOBOTO Ha3HAYECHHUS, PA3JIMUYHOIO POJia HCIIOIB30-
BaHHBIC U3JIEJUs, OBITOBBIE CTOUHBIE BOJIBI M IIPOUEE.

Bce BubI 0TXOZ0OB IPOU3BOJICTBA M MTOTPEOICHHS 110 BO3MOXHOCTH UCIIOIB30-
BaHMS MOXKHO Pa3JeNTh, C OJTHOI CTOPOHBI, Ha BTOPUYHBIE MAaTEPHAILHBIE PECYPChI
(BMP), xotopsle yxe nepepabaTsiBaloTcs Win nepepaboTka KOTOPBIX IUIaHUpYeTcs,
U, C Ipyroi CTOPOHBI, HA OTXO/BI, KOTOPbIE Ha JaHHOM 3Talle Pa3BUTHUsI 3KOHOMHKH
nepepadaTbIBaTh HENeJIeco00pa3sHo W KOTOphIe HeM30eKHO 00pa3yroT 0Oe3BO3BpaT-
HBIC TTOTEPH.

B Anonun I10 pazpensrorest Ha 14 ocHOBHBIX rpymil (HEQTEMPOAYKTHI, OCaIKH
W [UIaMbl OYHCTHBIX COOPY)KEHHWH, 30J1a, IUIAKH U APYTroe), B KAKAOW U3 KOTOPHIX
MPEAyCMOTPEHa JOMOJHHUTENbHAS KIAaCCH(UKAIUS MO CIIOCO0Yy MX BO3MOXKHOW 00-
paboTku M JanpHeWmero ucnoip3oBanHus B kadectBe BMP. B Kanane Bce I1O pac-
npezeneHsl Ha 10 kaTteropuii: opraHMyeckre XMMHKAThl U PAaCTBOPHTENH, Maclia,
JKUPBI, KUCJIOTHI U ILEJIOYH, OTXO/bI METAJJIOB, IJIACTMACC, TKaHEH, KOXKH U PE3UHBI,
JpeBecuHbI 1 OyMaxkable oTxoapl. B @PI” mmeeTcs TocyaapCTBEHHBIA KaTaJlor OTXO-
JIOB, KyZla TIOCTOSIHHO 3aHOCSATCSI MX HOBBIC BHIBI JUISl ONPEACIEHHS AaTbHEHIINX
Mmep ux obesBpexuBanus. B CIIIA pa3zpaboTaH psia rpafauuii Juis pa3iIndHbIX perH-
OHOB CTpaHbl, B OCHOBHOM IIO THUILy HCIIOJIb30BaHUS OTXOJOB C BblaeneHueM 115
HaVMEHOBAaHUH ONACHBIX BeHIeCTB. B npanpHelmeM mpenmosnaraeTcs paclIpUTh
HOMEHKJIaTypy Takux oTxofoB 10 400 nHanmenoBanuit. [lo pexomeHmaumsm
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AreHTCTBa IO OXpaHe OKpyxaromieit cpeasl 50% 0TXom0B cinexyeT nepepadaTeiBaTh;
26% - 3axopaHuBaTh; 24% - TEPMUYECKH 0OE3BPEKUBATE.

Knaccudukanus 0Txo/10B IO TPyNaM U BHIAM:

-0CaJK{ OYUCTHBIX COOPY>KEHHH, IIJIAMBI;

-OTXOJbI TEKCTUJIS, TPUKOTAXKA;

-TIJIaCTMACCHI;

-OTXO/IbI ITUILEBOI TPOMBIIUICHHOCTH;

-KHCJIOTBI;

-30J1a, IJTAKH, Topesiast 3eMJIS;

-JpEBECHBIE OTXO/IbI;

-pe3rHa U PE3NHOTEXHUYECKUE U3/ICNNS;

-JIaKOKPaCOYHbIC MaTepHaIbl;

-TIPOM3BOJICTBEHHBIE M CTPOUTEIBHBIC OTXOMBI;

-IEJI0YH;

-JIETKOBOCTIJIAMCHSEMbIE KHKOCTH;

-KOKCOBBIE OTXO/Ib;

-He()Th M HE(PTETIPOAYKTHL,

-METaJUIBI;

-OyMaKHBIC OTXO/IBI;

-0TXO/bI KOKEBEHHOM MMPOMBINIICHHOCTH.

HopMmupogsanue coopa I10.

st Bcex BUAOB NMPOLYKIUH, NOJIydeHHe KOoTopoi nu3 BMP uimu orxon0B 3xo-
HOMUYECKH IIeJIeco00pa3Ho, He0OXOAMMO NPAaBMIBHO PacCUMUTaTh HOPMBI cOopa
BTOPUYHBIX OTX0A0B. [IpH olleHKEe HOPM clleAyeT ONpeaeauTh HICTOYHNKH 00pa3oBa-
HUsE BMP, npoananm3upoBaTh BIMSHUE TEXHOJIOTHYECKHX, OPTaHU3AMOHHBIX, KO-
HOMHYECKHX (PaKTOPOB Ha 00BEM OTXOZOB, CTENIEHb MX UCIIOJIb30BaHNUSI.

CoOop u Tpancniopruposanue I10.

Ha cerogusmnmnii eHb B MUPOBON MPaKTHUKE HAMETHIIACH TEHAEHIMS epexoaa
K LEHTpann30BaHHON oOpabotrke 1O Ha mojguroHax M NMpeanpHATHIX C 3aBOACKOH
TEXHOJIOTHEH 00e3BpEeXKMBAHUS M YTHIM3AIMKA OOPa3yIOMIMXCS TOJNE3HBIX BTOPHY-
HBIX MIPOAYKTOB. bobIoi ombIT B obmactu cbopa, TPaHCIOPTUPOBKU B 00pabOTKU
OTXOJIOB TIO 3aBOACKOH TEXHOJOTMH HAKOIJIeH B cTpaHax 3amamgHoil EBpomsr n
CIIA. OnHo# 13 HEepBBIX CTPaH, BHEAPUBIINX KOMIUIEKCHYIO IIEHTPaIH30BaHHYIO
cucTemMy cOopa, TpaHCTIOPTHPOBaHMS, NepepaboTku u yTrm3anuu 110 u 3arpsi3He-
HUHM B MacmTabax Bceil crpansl, crana Jlanus. B Hacrosimee Bpems B Jlanuu neii-
CTBYeT 23 IEHTPAIM30BaHHbIX ITyHKTa cOOpa OTXOI0B.

B mupoBoil npakTuke 3a mociieiHee BpeMsi UCHOIb3YIOTCS 4 OCHOBHbBIE NPUH-
munuaibaeie cxembl noctaBku THO u T10. [Mo nepBoii cxemMe cOOp OTXOMOB MPOU3-
BOJIUTCSI ABTOMOOWJIBHBIM TPAHCIIOPTOM, IOCTABJISIONIUM WX HEIMOCPEACTBEHHO Ha
MecTa 00paOdOTKU HITM HA MEepPerpy30uHbIC CTAHIMH, TJC¢ OHH YIUIOTHSIOTCS U Iepe-
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TPYXaoTcsl Ha OONbIIETpy3HbIE aBTOMOOWIH. [Ipy 3TOM NpeanodTeHHe OTHACTCS
MEPEBO3KE I'Py30B B KOHTeHHepax. IIo BTOpo cxeme Norpyska OCYLIECTBIISIETCS B
JKEJIE3HOIOPOIKHBIE IIUCTEPHBI, BaTOHBI, TIOJIyBarOHbI MJIH Ha IIaTGopMel. I1pu sToM
TaKXkKe yhenseTcs OONBIIOe MECTO KOHTEHHEPHOMY cIocoOy IepeBo3oK. Tperbeit
CXEMOH MpeayCMOTPEH BBIBO3 OTXOJ0B M3 TOPOAa BOAHBIM TPAHCIIOPTOM. B TeueHnn
MHOTHUX JIeT OOJBLIOE KOJNYECTBO OTXOAOB M 3arpsi3sHEHUH, codupaembix B JIoH-
JIOHE, TPY3ST Ha 0apu u BBIBO3AT 1o p.Temze. Takum cnocobom yaamsieTcst OKoJIo
700 TBIC.T OTXOJIOB €XKETOJHO.

IToMHMO ’KETE3HOTOPOIKHOTO M aBTOMOOMJIBHOTO TPAHCIIOPTA, OTXOJBI MOTYT
JIOCTABIISATHCSL HA MECTO MepepabOTKU KOHTEHHEPHBIM MHEBMOTPAHCIIOPTOM IO TPY-
6aM, MPOJIOKEHHBIM Ha 3eMJIe, oA 3eMiel WK moj Bomoi. IIHeBMoTpaHCcTIOpT HC-
MOJIL3YIOT MpeuMyInecTBeHHo s ynaienus ThO, ans tpancnoptupoBanus 110 on
MIPUMEHSIETCS HE B MOJIHOU Mepe.

Opranmszanus coopa u BeiBo3a [10 mpemycMaTpuBaeT CleayroIie TEXHOIOTH-
YEeCKHE OTIEPaLHH:

-HaKOIIJICHUE OTXO0JIOB B KOHTEHHEpax (IMCTEPHAX);
-BBIBO3 KOHTEHHEPOB 10 MECT 00E3BPEKUBAHUS;
-pasrpysKy OTXOJOB;
-3aME€Hy KOHTEIHEPOB Ha YUCTBIE;
-II0CTaBKY IMOPOKHUX, YUCTHIX KOHTEHHEPOB B MecTa cOopa;
-3arpy3Ky MOJIHBIX KOHTEHHEPOB.

KonreitHeps!, mpeaHa3HaYeHHbIE I MEPEBO3KH TBEPIBIX M MAacTOOOPa3HBIX
I10, momxHBI HMPEACTaBIATh COO0I METATUYECKYIO CBapHYI0 KOHCTPYKIHUIO IPH
HE0OX0MMOCTH YCHJICHHOH peOpamu KeCTKOCTH. B BepxHel yacTi pacroaratorcs
3arpy304HbIe JIIOKH, BHYTPEHHSS TOJIOCTh 00paboTaHa KPEeMHHH — OpraHMYeCKUM
WA KPEMHUEBBIM ITOKPBITHEM, BBICOKAsl CTENEHb FEPMETH3AIHH.

CkanagupoBanue u 3axoponenue I1O na cpankax, nosuronax ThO, no-
BEPXHOCTHBIX U NMOJ3eMHbIX XPAHWIHINAX.

Ho cepenunbl 1970r. BBUAY OTCYTCTBHSI 3((QEKTUBHBIX CPEICTB 00pabOTKH U
yruam3anuy 6oipmoro gucia 110 ObUTH MIMPOKO pacHpOCTPaHEHBI METOIBI HX
CKIIaTUPOBAHNS Ha TOPOJICKUX cBaIKax BMecTe ¢ THO nnm Ha crieruaabHBIX CBal-
kax [1O, B GONBIIMHCTBE CIydaeB MMEBIINX IMPUMHTHBHOE YCTPOHCTBO. B HacTos-
miee BpeMs TaKOH METOJ CKJIaTUPOBAHMSA M 00€3BPEKMBAHUS OTXOJIOB 3alPEIICH.
[IprMUTHBHBIE MYCOPHBIE CBAJIKHM 3aMEHSIOTCS HA OpraHH30BaHHbIe noauroHsl THO.
OTX0zbI CKJIAANPYIOT HA TPYHT C COOJIOJCHUEM YCIOBHH, 00ECIICUNBAONINX 3aIH-
Ty OT 3arpsi3HEHUs] aTMOC(ephl, MOYBbI, TOBEPXHOCTHBIX U TPYHTOBBIX BOJI, TPETISIT-
CTBYIOILIMX PaclpOCTPaHEHUIO OO0JIE3HETBOPHBIX MUKpOOpraHu3mMoB. Ha mosmronax
npousBoauTcsa ymioTHeHue THO, mo3Bossiolee yBEINYUTh HArpy3Ky OTXOAOB Ha
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€IMHHMILY TUIONAH, 0OecIeurnBasi 3JKOHOMHOE HCIIOJIb30BAHUE 3€MENIbHBIX YJacTKOB.
I'naBHBIMEU KpHuTepUsMH npreMa TOkCHYHbIX [10 Ha momuronsl THO aBasioTcs: co-
cra duibtpata npu pH =5 — 10 u Temneparype 10 — 40°C; cnoco6HOCTH K camo-
BO3TOPAHUIO, BBIIEJICHHUIO SJOBUTHIX BEIIECTB, HHTEHCHBHOMY mblIeHHU0. 110, mo-
IyCKaeMble AJIsI COBMECTHOTO ckyaauposanust ¢ ThO, mOMKHBI OTBEUaTh TEXHOIO-
THYECKAM YCIOBUSIM: BIIQXKHOCTH He Oornee 80%, He OBITH B3PHIBOONACHBIMH, CaMO-
BOCIIJIAMEHSIOMIMMUCS, caMoBo3ropatomumucs. He nomyckarorces Ui COBMECTHOTO
cknaauposanus 110, TeMnepaTypa camoBocIUIaMeHeHus KoTophix menee 120°C, a
TaK)ke BCE OTXOJIbI, CIIOCOOHBIE K CAMOBO3TOPAHUIO 32 CUET XUMUYECKUX peakuuil B
Tomme ckiagupyemor maccel. 11O, nomyckaeMble Ha HMOJHIOH, HE JOJDKHBI BbIJE-
JIATHh Hapbl U ra3dbl, JarOOIUE B3PBIBOOMACHBIC WJIM AOOBUTBIC CMECHU C BO3AYXOM H
razaMu moiauroHoB. Croil 3axopanuBaeMbix Ha cBamkax TBO u IIO gocturaer
00brYHO OGonbIION TommuHLL. [locne mcuepmaHms BO3MOKHOCTH CKJIQANPOBAHUS
CBAJIKM 3aCBHINAIOT 3eMJICH, HO B TOJIIE OTXOJOB B TEUCHUH AECSITKOB JIET MIPOHUCXO-
JIT TIPOIIECCHI aHAPPOOHOTO COpa’KMBAHMUS OPTAaHWYECKON YaCTH OTXOMOB C BBIAEIE-
HHeM Oumoraza. Ha mecrax OBIBIIMX KpYITHBIX CBAJOK B PSAJE CIIydacB CUHUTACTCA
9KOHOMUYECKH BHITOAHBIM HAIAUTh IPOMBIIUICHHYIO OOBIYY Onorasa.

IInaMOHAKONWUTEIN - OCHOBHOH THIT IPOMBINUICHHBIX XPAHMIIHII, KOTOpPBIE
CTPOST 110 OJJHO- U MHOTOKacKaJHOMY IPUHLHUITY C CO3[JaHUEM IUIOTUHBI, OeperoB u
Yaly nuiaMoxXpaHuiuma. s Toro, 4ToObl ciMBaeMble IIPOMCTOKH HE (GUILTPOBA-
JICh Yepe3 CTEHKHU M JHO MPYIOB — OTCTOWHHUKOB, MPUMEHSIOTCS KpaHbl U3 pas-
JUYHBIX MaTepHaloB (M3 CYIJIHHKOB, TIOJUAITUICHOBOW IUICHKH, OWTYyMHO-
JIATEKCHBIX TTOKPBITHH).

IoazemMHOE 3aXOpOHEHNE MTPOMCTOKOB ITyTEM HMX 3aKauKd B INTyOOKHE CKBAXH-
HBl MOJIYYWJIO paclpoCcTpaHeHHe B psAne 3apyOexHbIx crpaH. K mpenmmymiectBam
JTAHHOTO METO/1a OTHOCHUTCSI YMEHBILICHNE 3arpsI3HEHUsI IOBEPXHOCTHBIX BOJ, & TakK-
K€ MCKIIFOYCHNE TIPH TAKOM 3aXOPOHEHHH HEOOXOJMMOCTH MX IOJHOTO 00E€3BPEkKH-
Banms. Kak mokaszana mpakTuka, HanOoJiee NMPUTOAHBIMHU Uil cOpoca MPOMCTOKOB
SBJISIFOTCSI OCA/I0YHBIE TIOPOJIBI: MECYaHNUKH, U3BECTHSIKH, JIOJOMMTHI, 00Jaaromue
JIOCTAaTOYHO BBICOKOM MPOHHUIIAEMOCTHIO.

Kak ogue n3 crocobor o6e3BpexuBanus 10 npuMeHseTcss METOI UX CHKHTa-
HUs coBMecTHO ¢ THO Ha cnenuanbHBIX MyCOPOCKHUTATEIbHBIX 3aBoAax. I10aUroHsI
JUT 00€3BPEKMBAHNS M 3aXOPOHEHUS TOKCHYHBIX [10 SBISIOTCS OPUPOIOOXPaHHbI-
MH _COOPYKEHHSMH, MpEeIHA3HAYCHHBIMH [UIS PETYISPHOTO IEHTPATHM30BAHHOTO
cbopa, ynaneHus, 00e3BpeKUBAaHUS M 3aXOPOHEHUS HEYTHIM3HUPYEMbIX TOKCHYHBIX
OTXOJIOB, 3arpsA3HEHUN U HEKOHJULMOHHBIX MPOAYKTOB MPOMBIIUIEHHBIX PEAIpUs-
Tuil. KonuuecTBo U MOLIHOCTb MOJMIOHOB A KaXKJIOTO MPOMBIIUIEHHOTO paiioHa
00OCHOBBIBACTCSl TEXHHKO-DKOHOMHUYECKHMH pacueTamMu. B cocraBe IOJMTOHOB
NpeyCMaTpUBaCTCs CTPOUTENILCTBO TPEX OCHOBHBIX OOBEKTOB, KOTOPHIE MOI'YT
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OBITH PacrioJIOKEHBI Ha OTHOM WX HECKOJBKHX OTICIHLHO PacCIoJIOKEHHBIX INIO-
mmagKax:

-exu i 00e3BpexuBaHNsA TOKCHYHBIX [1O 1 HEKOHIUINOHHBIX MPOIYKTOB, MPE-
Ha3HA4YEHHbIC IS CXKUTAHUS U (PU3NKO-XMUMHUUIECKOH IepepabOTKU 3THX OTXOI0B,;
-y4aCTKH 3aXOpOHEHHUS OTXOJI0B U 3arPSA3HEHHH, IPEICTaBIIAIOIEr0 cO00H TeppHUTO-
pHIO, Ha KOTOPOH pacHonararoTcs CHENUaIbHO 00OPYAOBAHHBIE KOTIOBAHBI, KyJa
CKJIaUPYIOTCA Pa3IUYHbIE TPYIIIBI TOKCUYHBIX TBEPABIX OTXO/0B;

-rapaxwu Ui TpaHCTIOPTUPOBaHUS TOKCUYHBIX I10.

O6pabotka I10 Ha mosMroHax siBisieTCs OOJIEE MPOTPECCUBHBIM CIIOCOOOM, YeM
copoc Ha cBanku ThO, Tak Kak Hapsay ¢ 3aXOPOHEHHEM M NIPUMHUTHUBHBIM CXKHI'aHU-
€M, 3[IeCh IIpelyCMaTpUBaIOTCs YCTAHOBKH ISl IPOMBIIIJICHHON 00pabOTKH HEKOTO-
PBIX BUIIOB IPOMBIIUIEHHBIX 0TX010B (110).

IIpueMy Ha MOJUTOHBI HE ITOIJICHKAT:

-palioaKTHBHBIC OTXOMBI;

-He(TENPOLYKTHI, ITOUIeKAIINE PETreHEPAlINY;
-JIPEBECHBIE OTXO/IBI;

-TIPOU3BOJICTBCHHBIE M CTPOUTEIBHBIC OTXOMBI.

[Nonurons! crnexyer pacmosiaraTb B CBOOOAHBIX OT 3aCTPOMKH, OTKPBITHIX, XO-
POIIO MPOBETPUBAEMBIX, HE3aTOIUIIEMbIX MecTax. Ha Bce OTX0/bI, BEIBOZMMBIE Ha
MOJIUTOHBI, TOJDKEH COCTAaBIIATHCS HACIOPT C TEXHUUECKOH XapaKTepHCTHUKON cocTa-
Ba OTXO/IOB M KPaTKHM ONHMCaHHEM Mep 0e30IacHOCTH 0OpanieHus ¢ HUMH.

Jlumepamypa

1. Anopeesa E.C., Anopees C.C. IlpombinuieHHas 3konorus. CaHKT —
IerepOypr, 2005. —C.60-143.
2. Masyp U.HU., Mondasanos O.HM. Kypc uHKeHepHOH sKomorun. —M.:
Jloroc, 2001. — C. 149-173; 253-260.

Bonpocut ona camonposepxu

1. [Mepeuyucnure, moxanyiicta, OCHOBHbIE UCTOYHHKH 3arpsi3HEHUS
atMocdepsl.

2. Kakwue rpynmsl CTOYHBIX BOJ IO IPOUCXOXKAeHUIO Brl 3HaeTe?

3. Kakue anmapatbl U CHCTEMbI JUIsl OYMCTKH BO3JYyXa OT IBLUINH B
MPOU3BOJICTBEHHBIX TIOMEIEHHUIX Bbl 3HaeTe?

4. KakxoBbl OCHOBHBIE METO/bI OYHCTKH BBIOPOCOB OT ra3000pa3HbIX
npuMeceit Bel 3HaeTe?

5. HazoBute, noxamyiicta, cOBpeMEHHbIE METOIbl OYHCTKH CTOY-
HBIX BOJ?
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6. B deM cMBICT MOHATHS «OTXOIBI IPOU3BOACTBAN?
7. KakoBbI cXeMBI TPAaHCIOPTHPOBKH IIPOMBIIIICHHBIX OTXOAOB, a
TaK)Xe 0COOCHHOCTH MX CKJIaJUPOBAHUS HA CIEIUATHN3NPOBAHHBIX MOJIUTOHAX.

IIpou3BoaCTBEHHBIIi IKOTOTHYECKHIT KOHTPOJIb. JKOJOTHYEeCKas IKCIep-
TH3a
B nHCTIEKTOPCKOM KOHTPOJIE MOKHO BBIJCIUTH TPU OCHOBHBIX HAIPaBJICHUS:

-paboTa ¢ TOKyMEHTaNueH U AeIaMu IpeAnPHUsITH;

-TIOJTHAS TIPOBEPKA BO3IyXOOXPAHHOU JEATEIEHOCTH MPEIITPUSATHUS;

-ON€paTUBHBIC UJIN LICJICBLIC ITPOBEPKHU.

O3HakoMJIeHHE ¢ JOKyMEHTaIuel MpeanpusaTHa MPOUCXOIUT HEMOCPEICTBEH-
HO Ha paboueM MecTe, U Ha 3TO mpeaycMaTpuBaetcs He MeHee 30% BpeMeHH, OTBe-
JICHHOTO JUTsi KOHTpOsist. Ha 3ToM 3Ttare npoBoauTcst:

-IIOJArOTOBKA K NPOBEPKE MPEANPUSATUS — aHAJIU3 JOKYMEHTOB, MEPENUCKU C
MPEeANPUATHEM, TUIAHOB MEPONPUATUH, IPEANUCAHUHN NPEABIAYIINX TPOBEPOK, HOP-
MmatuBoB [1/IB (BCB), pa3pemnieHuii Ha BEIOpOC 1 Tipodee;

-o(hopMIIeHHE PE3yIBTATOB 10 3aBEPIICHUHU IIPOBEPKU — PETUCTPAIINU aKTa; pe-
ructpanus, ohopMIICHHE W OTIIPaBKa MPOTOKOJIOB Ha ITpad, MOATOTOBKA CIIPABOK
Ha JIENPUMHUPOBAHKE, CIIPABOK U MHCEM B BBIIIECTOSININE TOJIOBHBIC OPTaHU3AIMH I10
MOJYNHEHHOCTH NPEATPHUITHS;

-TeKymas paboTa, a UMEHHO: MepenrcKa ¢ MOJKOHTPOIbHBIMH MIPEAIPUATHIMHU
U MX BBIIIECTOSIIIUMH OPTaHM3ALUSIMHE; COTIACOBAHME IUIAHOB U MEPONPHUITUH, pe-
THCTpAIUs TEXMACIOPTOB MBIIETa300YHCTHBIX YCTAaHOBOK; BBIJa4ya CIPABOK HA Ipe-
MHUPOBaHUE, PACCMOTPEHUE TEXIOKYMEHTALIUU; COTJIACOBAHUE ITYHKTOB Pa3MeEIIeHUs
MIPOM3BOJICTBCHHBIX OOBEKTOB; IPHEM IIOCETUTENCH, PACCMOTPEHHUE TIHCEM, KaJlo0 1
3SIBJICHUN Tpak[laH; BBIMOJHEHUE ONEpPaTHBHBIX W BHEIUIAHOBBIX 3aJaHUM; IEXKYp-
CTBO 10 KOMUTETY, 03HAKOMJIEHUE C TEXHUUECKOM JIMTepaTypoil; HOArOTOBKA CTaTen
B )KYpHAJIbl, Fa3eThl U IPOUEE;

[onHas mpoBepka KOHTPOJIMPYEMOTO OOBEKTa MPOBOAUTCS C LIENBIO BEISBIIC-
HUSL COCTOSIHHS Pa0OT 1O BCEM HANpaBJICHUSAM BO3TYyXOOXPAHHOW JIESTEIBHOCTH.
Marepuansl MOJTHOW MPOBEPKH SBIISIIOTCS OCHOBOM /JI MOATOTOBKH CIIPABOK, IH-
ceMm, otdeToB. [1o ee pesymbraTaM 0OpMIIIETCS akT CO BCEMH MPHUIOKEHUAMH. [le-
PHOAMYHOCTH MOJHBIX MHCHEKTOPCKHUX MPOBEPOK BO3IYyXOOXPAHHOW AEATEIBHOCTH
OTIpeNieNsAeTCs KaTeroprueil MpeANpUATHS B 3aBUCUT OT BEJIMYUHBI BAJIOBOTO BEIOpOCa
3arps3HAIONINX BEIIECTB B aTMoc(hepy, CTETIEHH BIMSIHUS €r0 Ha COCTOSTHHE 3arps3-
HEHUs aTMOC(EpHOTrOo BO3/lyXa, COCTOSIHHS BO3[yXOOXpaHHO! paboTHI.

OOciefoBaHNE NPEANIPUATHS — MPOBEPKA COCTOSHUS BO3JYXOOXPAaHHOH Jes-
TEJILHOCTH HEIOCPEICTBEHHO Ha IPOW3BOJCTBEHHBIX IUIOLIAISMX — BKIIOYAET B ce0s
CJIEYIOLIHE JTAllb:
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-03HAKOMIICHHE C TEXHOJOTMYECKUMU PEriaMeHTaMH, OCOOCHHOCTSIMU HPOU3-
BOJICTBA;

-TeXHHYECKHH OCMOTp CTallMOHAPHBIX HCTOYHHKOB 3arpsi3HEHHUS aTMOC(epbl
(opraHM30BaHHBIX M HEOPTAaHU30BAaHHBIX C YCTAHOBKAMH OYHCTKH Ia3a);

-ipoBepKa padoThl 1abopaTopuy MO KOHTPOIIIO 32 BEIOpOCAMU B aTMOChepy U
Pe3yIbTaToOB KOHTPOJIBHBIX 3aMEPOB;

-03HaKOMJICHHE C PAaCIIOJIOKEHHEM M 00OpyIOBaHHEM MecT 0TOOpa Hpod BEI-
6pocos;

-IIPOBEpPKa COCTOSHHUSI CTPOMTENBCTBA (PEKOHCTPYKLUH, TEXIEPEBOOPYKEHHS)
MPOU3BOJICTBEHHBIX OOBEKTOB M YCTAHOBOK OYHCTKH rasa;

-IIpOBEpKa aBTOTPAHCIIOPTHOTO MOIPa3IeTCHUsS IPEAIPUITHS;

-M0JIBE/ICHHE UTOTOB IPOBEpKU (0opMIleHHE aKTa MPOBEPKH, NPOTOKOJIOB Ha
mrpad u mpouee).

Ipu oOcnenoBaHNy OPraHU30BaHHBIX MCTOYHHKOB BBIOPOCOB, OCHAICHHBIX
YCTaHOBKaMH{ OYHMCTKH ra3a CICIYET NMPOBEPUTH BCIO HMEIOLIYIOCSH OKYMCHTALHIO
N0 SKCIUTyaTalud ¥ OOCIY)KHBaHHIO Ta3olbUICYNaBIHBaOIMX ycTaHoBOK (I'OVY):
HACIOPT, aKT TEXHHYECKOTO0 OCMOTpa, rpaHK PEeMOHTA, XKYpHAIbl ydeTa BPEeMEHH
padoter OV no popme [IO/] — 3, nHCTpyKIMHU 1 obOcTy)xuBanmo ['OY.

IIpu npoBepKe opra"Hu3anuy paboThl NPEANPUSNTHS B HEOIArONPUSATHBIX Me-
teoycaoBusax (HMY) ycraHaBiInBaroT:

-HaJIMYUe YTBEP KICHHOTO MJIaHa MEPOTIPHUATHI 110 COKPAIICHUIO BEIOPOCOB;

-HaJIM4ue JOKYMEHTOB, OOOCHOBBIBAIOMMX 3((EKTUBHOCTH pa3pabOTaHHBIX
MEpPOIPUATHH;

-HaJIM4ue IpHKa3a pyKOBOJUTEIS MPENNPUATHS 0 iepexoje B nepuog HMYVY;

-MHCTPYMEHTAJIBHBIH KOHTPOJIb 3(P()EKTHBHOCTH MEPONIPHUATHIA B MEPHUOABI HX
MPOBEACHHUS.

K[}OMG BBIINICICPCYNUCIICHHOI'O, B OCHOBHBLIC 3a/1d4U 'OCUHCICKIINY BXOANT!:

-BBISIBJICHHE HEHUCIIOIb3YEMbIX YCTAHOBOK IIBUIETa3009MCTKH;

-BBISIBJICHHE NCTOYHHKOB, ITOUISXAIINX ocHameHno ['OY;

-BBIABJICHUC UCTOYHUKOB, HCYUTCHHBIX HHBCHTapPISaHPIeﬁ.

-o(opmIIeHHE PE3YIILTATOB IPOBEPKH.

IIpoBepka npeanpusATHS CUUTACTCS 3aBEPIICHHOW MOCJE MPEIbsSBICHUS WH-
CHEKTOpPOM O(OPMIICHHOTO aKTa, MOAMHMCAHHOTO PYKOBOJIUTENEM MPEANPHUATHI H
3aBEpEHHOT0 repOoBoii nedaTrio. B Teuenne He 6osee 2 — X HeAeb MMOCie POBEPKU
NPEANPHUSATHEM JOJDKHBI OBITH pa3pabOTaHbl MEPONPHUATHS 10 YCTPAHCHHIO BEISB-
JICHHBIX HapyIIeHWH U W3/1aH NpHUKa3, KOMUs KOTOPOTo J0JDKHA OBITh HAIpaBJICHA B
MHCIEKIIHIO.
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HNHCcneKTOpCKNii KOHTPOJIb 32 BOOOXPAHHOM e TeJIbHOCTHIO Npeanpus-
THA.

KoHTpos BOA0OX03IHCTBCHHON ACATCALHOCTH IPSANPHUATHI BKIIFOYACT . aHAIN3
JIOKYMEHTOB II0 BOJOTIOTPEOJICHHIO M BOIOOTBEICHHUIO, IPOBEPKY (PAKTHUESCKHUX Me-
POIIPHUATHI 10 MCIOIB30BAHMIO U OXpaHE BOJHBIX PECypCOB, HAMMMCAHWE aKTa IIPo-
Bepku. K OCHOBHBIM JIOKYyMEHTAaM, OHPEIEISIONHIM BOIOXO3SIHCTBEHHYIO JIESTEIIhb-
HOCTB MPEANPHUATHI 1 HOIIEKAIIMM KOHTPOJIIO IPU NPOBEPKE, OTHOCITCS:

-3KOJIOTMYECKUH MacIOpT NPeNIpUsTus;

-paspelIeHne Ha CIelMalbHOE BOAOIOIb30BaHHE;

-yctaHoByieHHbIe HOpMBI [1JIC B BOJHBIN OOBEKT;

-IIJIaH BOJIOOXPAHHBIX MEPONIPUATHH;

-npoekT tuiana oxpanel OC mwm mumut [TV «Bopokanan» Ha o0beM 3abupae-
MO BOJBI;

-0T4eTHOCTH 110 hopme 2TTI — BoaX03 3a UCTEKIIHUiI TO;

-cTaTUCTHYecKast oT4eTHOCTH 1o dopme 18 KC (cTponTenscTBO BOJOOXPaHHBIX
00BEKTOR);

-KypHAaJIBI IepBUYHOTO yueta Bogsl [IO — 11, [TOJ — 12;

-xypHau I1O/] — 13 (ecnu cOpoOC OCYIIECTBIACTCS B BOAHBIA O0BEKT).

IIpoBepka BOIOXO3SMCTBEHON AEATENHHOCTH MPEANPHUATHS IPOU3BOAMTCS IO
CIEyIOUIEeH cxeme:

-03HAKOMIJICHHE C TEXHOJIOTHEW IPOM3BOJACTBA, BBIIBICHHUE CYIIECTBOBAHUS
«MOKPBIX» IIPOIIECCOB a, CJIEJ0BATENbHO U HICTOYHUKOB 3arpsi3HEHUS;

-0co00e BHHMaHHUE YJCISIETCS: TalbBaHUYECKOMY IPOU3BOJICTBY (COJH TSXKe-
JBIX METAJUIOB), OKPACOYHOMY IIPOM3BOACTBY (Kpacka), MEXaHOCOOPOYHOMY ILEXy
(HedTenpon3BoaHbIC), CKIAABI TOPIOUE-CMa30YHBIX MaTepUaJIOB U JIETKOBOCILIAMe-
HSIOMIUXCS KUAKOCTEH (HEPTEeNpoayKThl), aBTonpentpusitus u rapaxu (CIIAB),
nepepalaTbIBaioIasl IPOMBIIIJICHHOCTh (aMMHAK, OPraHMYeCcKHe BELIeCTBA), XHMMH-
YecKue MpeAnpuaTHs (ILIMPOKUIl CIEKTp 3arpsI3HAIOINX BEIIECTB);

-rociie 00CIeJOBaHNsI MCTOYHUKOB 3arps3HEHMS] B aKTE YKa3bIBAIOTCS 00beM
COpPOILIEHHBIX CTOYHBIX BOJI, MECTO cOOpa CTOYHBIX BOJI, UX Ka4eCTBEHHBII COCTaB,
COOTBETCTBHE ero yTBepxkJaeHHbIM HopMmaMm i I1JIC; oTpakaercsi BBINOTHEHUE
BOJIOOXPAHHBIX MEPONIPUATHI U NPEANUCAHUN aKTOB MPEAbIIYIINX TPOBEPOK;

-poBepKka 3P (PEKTUBHOCTH PAOOTHI OYHCTHBIX COOPY)KEHHH (BO3MOXXHOCTH
OYKCTKH, KOHCTPYKIIUSI OYHUCTHBIX COOPYKEHHH, MOLIHOCTh, PEXKUM paboOThI);

-10CJIe O3HAKOMJICHHS C TEXHMYECKOW JIOKYMEHTALMel M BU3yalbHOTO OCMOT-
pa MpOM3BOJICTBA YCTAHABIMBAIOTCS TOYKH 0TOOpA Mpoo.

[epeuens omperesnsieMbIXx KOMIIOHEHTOB M YacToTa 0TOOpa NpoO CTOYHOW BO-
Jbl OIIPEIEIIIOTCS CIIETYIOIIM 00pa3oM:
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-Ha CTaJM{ HEWTpanu3aluM NepedyeHb ONpeAessieMbIX 3arpssHurencii — pH u
METaJUIBL;, YaCTOTa 0TOOpa MPoO HECKOJIBKO pa3 B JACHE;

-Ha JIOKAJIBHBIX OYHCTHBIX COOPYKCHUSIX — B3BEIICHHBIC BELIECTBA, HE(TENPO-
JIYKTBI, XHPBI; KOHTPONb 1 — 4 pa3a B Mecs;

-Ha BHEIUIOIAJHBIX OYHCTHBIX COOPYXCHHUSIX — BCE KOMIIOHEHTHI, MOCTYIA0-
IIKe MIPU COOTBETCTBYIOMIEH TEXHOJOTHH, a Takke pH, B3BEIICHHBIEC BELIECTBA, CO-
neconepxamue, XI1K, BIIK, pactBopennsiii O,, rpynna azora, cyabpHIbI, XJIOPH-
JIbl, OCTaTOUHBIN XJIOp — 3 pa3a B MecsL;

-B TIECKOJIOBKaX — B3BEIICHHBIC BEIECTBa; | pa3 B HEleNI0; B OTCTOMHMUKAX —
B3BCIIICHHBIC BEIIECTBA, CYIb(GUIBI, a30T; 4 pa3a B MECSIII,

-B a’poTeHKax, OmopuinbTpax — pacrBopenHslii Oz, BIIK, cymboums, XIIK,
rpynmna a3orta, Gpocdarsl; 4 pasa B MecsL.

ITo pe3ynbpraTaM KOHTPOINS PAlMOHAIBHOTO HCIIOJIB30BAHMUS BOJHBIX PECYPCOB
COCTaBJIAETCS aKT MPOBEPKH, B KOTOPOM CIIETyeT OTPaXKaTh:

1. CocrostHue BOJONOTPEOICHNUSI M BOJOOTBEICHHS 110 YCTAHOBJICHHON (hop-
Mme otyetHocTH (2TII — BoaX03) ¢ pa3bICHEHUSIMU IPUIHH U3MEHEHUS,;

2. MeponpusaTys, NPOBOAMMBIE BOAOINOJIB30BATEISIMUA MO PALHOHATIBHOMY
HCIIONIb30BAaHHIO BOJI, BHEAPEHNUIO 00OPOTHBIX CHCTEM BOJOCHAOXKEHUS;

3. Hannuwme y Bomomosb3oBaTesiell YTBEP)KICHHBIX IUIAHOB 10 OXpaHe W pa-
[IHOHAJIEHOMY HCIIOJIb30BAHUIO BOJHBIX PECYPCOB;

4. Hamnume paspemeHHi Ha CHENBOAOIOIB30BaHHE U COOIOAECHUE Mpen-
MPUATHSIMH U 00OBbEKTaMH YCIIOBUH, YCTAaHOBIICHHBIX B HUX;

5. DddexkTuBHOCTH pabOTHl U TEXHUYECKOE COCTOSIHUE ACHCTBYIOLIUX BOJO-
OXPaHHBIX COOPYXCHHIT;

6. KauecTBeHHOE COCTOSHHE BOJHBIX OOBEKTOB, BJIMSHHE HAa HUX CTOYHBIX
BOJI pacCMaTpPHUBAEMBIX MTPEINPHUATHH;

7.  MeponpusaTHs 10 BOJOOXPaHHOMY CTPOUTEIHCTBY, COTJIACOBAHUE C Opra-
HaMu MUHITPUPOJIBI;

8. OObeM BBIJENCHHBIX KalBJIOXEHHH Ha CTPOMTEILCTBO BOJOOXPAHHBIX
O0OBEKTOB;

9. CocTosiHHE CTPOUTENIHCTBA BOJI0OXPAHHBIX COOPYKEHHH;

10. KoHKpeTHbIE MPEJIOKEHUS [0 YCTPAHEHUIO UMEIOLINXCSl HEJI0CTAaTKOB B
JieJie OXpaHbl BOJHBIX OOBEKTOB.

B cnydae aBapuifHOTO WM 3aJIIOBOTO cOpoca CTOYHBIX BOJ IPOBEpKa Ipen-
MPUATHS U COCTABJIEHHE aKTa MPOBEPKH NMPOU3BOANTCS CIEIYIOIINM 00pa3oM: yKa-
3pIBaeTcs  (hakT cOpoca C onMcaHMEM INPHYMH aBapHH, KyJa IPOHM3BEIECH cOpoc,
BpeMst cOpoca M npoyee.

Jns npenbsiBIeHNs TUIATEeXXeH 3a aBapUHBIC CUTYallMd HE0OXOJUMO 0(pOpM-
JIEHHE CIeAYIOIEed TOKYMEHTalUN:
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1.AXT IpoBepKwH;

2.AxT 0TO0Opa IPOO CTOYHBIX BOT;

3.AKT TMKBH/AIIMY aBAPHY;

4.Pe3ynbTaThl aHAII30B OTOOPAHHBIX MIPOO;

5.Pacder Macchl COPOIICHHBIX 3arpsI3HIIOIINX BEIICCTB.
JKoJornyeckas IKCnepTu3a

I'ocynapcTBeHHass 9KOJOIMYecKas HKCIEPTH3a - 3TO OCYIIECTBIECHUE Ipery-
MPEIUTEIHHOTO0 KOHTPOJIS 332 COCTOSHUEM U HCIIOJIb30BaHUEM MPUPOAHBIX PECYPCOB;
PSA OpraHU3aIMOHHO-TIPABOBBIX, HOPMAaTHBHBIX, METOAMYECKHUX IMPHUEMOB U JAeH-
CTBHI, TO3BOJIAIONINX BCECTOPOHHE M3Y4YHTh, OOBEKTUBHO PAaCCMOTpPETh Mpejiara-
eMBle K pealM3allid IPOEKTHBIE pelIeHUs. MITOromM SKOJIOTHYECKON IKCHEepTH3BI
SBIIIOTCS 3aK/TIOYCHHS, B KOTOPBIX CIeNaHbl COOTBETCTBYIOIIME BBIBOJBI M JAHBI
MPEIOKEHHS O LENecO00Pa3sHOCTH OCYIIECTBICHHS TOTO MM HHOTO MTPOEKTA C TOY-
K{ 3pEHUS PALMOHATIBHOCTH HCIIOIb30BaHMS MPUPOIHBIX PECYpPCOB, BKIIOYAs KO-
HOMUYECKHI U COIMANIbHBIN (akTOpHl. [ TaBHOW MEPCICKTHBHOM LeIbI0 YKOJIOTHYe-
CKOH DKCIIEPTH3HI SBJISICTCS COXPaHEHHE HOPMAIBHOTO (YHKIIMOHHUPOBAHUS 3KOCH-
CTEMBI, IIPEIOTBPAIIECHHIE YXYIICHNS yCIOBUI KU3HN YEJIOBEKa, ITOBHIIICHNE Kade-
CTBa IIPUPOIHON CPEJIBI.

OO0BeKTaMH TOCyIapCTBEHHON 3KOJOTMYECKOW HSKCHEPTH3BI, MOJUICKAITIMHU
PacCMOTPEHHUIO, ABISIOTCS: CXeMa Pa3BUTHS M pa3MEIIeHUs IPOU3BOIUTEIILHBIX CHII
Ha OTpPE/EICHHBIX TEPPUTOPHUIX, TEPPUTOPHUAIBHBIE KOMIUIEKCHBIE CXEMBI OXpPaHBI
NPUPOJIBI, TIPOrpaMMbl (POPMHUPOBAHHS TEPPUTOPUATBLHO-TIPOU3BOJCTBEHHBIX KOM-
TUIEKCOB; KOMIUIEKCHBIE CXEMBI OXPaHbl U PAI[HOHAIFHOTO HCIIOIB30BAHUS BOTHBIX,
3eMeJIbHBIX, MUHEPAJIbHBIX U APYTUX MPUPOIHBIX PECYPCOB.

TocynmapcTBeHHas SKOJIOTHYECKAs JKCIEPTH3a TPEANPOSKTHOH M IPOCKTHOM
JIOKYMCHTAIUH, B 3aBUCHMOCTH OT XapaKTepa MAaTepHUAIOB, 3HAYMMOCTH, MacIITaba
1 BO3MOXHBIX BIUAHUNA HA OC XO034HCTBEHHOU N€ATEIbHOCTH, MPOBOJUTCS MO OJ-
HOMY U3 TpeX BUAOB MIPOLEAYD:

-KOMIDIEKCHAS 3KOJIOT0-COIHAIbHO-3KOHOMUYECKasl IKCIIePTH3a;
-coryiacoBaHue (IIPOCToe, CPEeIHEN CIIOKHOCTH, CIOXKHOE);
-Ha3HA4CHHUE I'PAHUYHBIX YCIIOBUM.
TocynapcTBeHHOM DKOJOTHYECKON DKCIIEPTU3E MPHUCYIIM CHEINPUUSCKUE 0CO-
OEHHOCTH:

-00513aTEeTIHFHOCTD SKOJIOTHYECKON SKCHEPTU3BI KaK 3Tala PacCMOTPEHHS Tpea-
MPOEKTHBIX W TMPENIUIaHOBBIX MaTepHanoB Mo oO0bekTam DenepanabHOTO M pecmyo-
JIMKAHCKOTO 3HAYCHUS, HAMEYACMBIX K pa3MEIICHUIO Ha Tepputopun PO;
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-HE3aBUCHMOCTh U OOBEKTHBHOCTH HKOJIOTHUECKON 3KCIEPTU3bI 00YCIOBIMBA-
eTcsl PalioHAIbHONW OpTraHW3aluel aAMUHHUCTPATUBHOTO ITOJYMHEHUS 3KCIICPTH3HI,
pacCMOTPEHHEM MaTEepHaIOB SKCHepTHeIMH KomuccusiMu U Cosetom ['ocymap-
CTBEHHOI 9KOJIOTHIECKON SKCIIEPTH3bI, (POPMHUPYEMBIMHU M3 YHCIA BEAYIINX YICHBIX
¥ BBICOKOKBATN(HUIMPOBAHHBIX CIECIHAINCTOB PA3IMIHBIX OTPACIEH HApOJHOTO
XO3SMCTBA,

-KOMILIEKCHBIH 3K0JI0r0-COIHaIbHO-3KOHOMUYECKUH MOAX0] MIPU MPOBEICHUU
9KCIEPTU3, 00ECIeYHBAIOIINI HAYYHO-TEXHHYECKYI0 M IKOHOMHYECKYI0 OOOCHO-
BaHHOCTb IIPEJIaraeMbIX PELICHHH YKOJIOTHUECKHUX MTPpolIIem;

-BapUAHTHOCTh (QJIbTEPHATUBHOCTBH) B MOJIXOJE K OLIEHKE U BHIOOPY BO3MOXK-
HBIX IyTEH pEeLICHHUs UCCIIeTyEeMbIX TIPOOIIEM.

IIpaBOBOI OCHOBOM 3KOJIOTUYECKON 3KCIIEPTU3bI SIBIIAIOTCS 3aKOHBI, I0CTAHOB-
JeHns1, yKa3el, B yacTHocTH Denepanbubrii 3akoH PO «O0 skomorndeckoil sxcmep-
Ti3e» (c mMeHeHusMu Ha 8§ mast 2009 rona). HopMaTHBHOM OCHOBOM SBIISIOTCS pas-
JMYHBIE CTAHIAPTHI, HOPMBI, TIPaBHJIa, HHCTPYKIMH U IIpoYee.

Jlumepamypa

1. Anopeesa E.C., Anopees C.C. IlpombinuieHHast skojiorus. CaHKT —
IetepOypr, 2005. —C.144-150.
2. Mazyp U.HU., Moroasanos O.H1. Kypc nmxenepHoii skonorun. —M.: Jloroc,
2001. — C. 175-188; 244-251; 277-285; 286-306.

Bonpocut ona camonposepxu

1. B deM cMmbICl MOHATHA «MHCHEKTOPCKUH JKOJIOTMYECKHH KOH-
TPOJIB»?

2. Kakue npeiicTBus mpejnonaraeT HMHCIEKTOPCKHA KOHTPOJb CO-
0JIr0IeHH S BO3/TYXOOXPAaHHOT'O 3aKOHO/1aTeNbCTBA?

3. B dem 3akmouaercs cnenmuduka MPOBEACHHS HHCIEKTOPCKOTO
KOHTPOJIS BOAOOXPAHHON NEATEIBHOCTH MPEANPUITUA?

4. Packpoiite, noxanyiicta, CMbICI HOHATHUS «IKOJOrMYECKask 3KC-

HEePTH3a» U HEPEUYHCINTE ee 0COOCHHOCTH. IIpaBOBas OCHOBA IKOJOTHYSCKOM
OKCIEPTH3HI.

KOHTPOJIBHBIE PABOTBI

OO0mue ykazanus
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K BBINOIHEHNIO KOHTPOJIBHBIX paboT ClelyeT NPUCTYIHUTH IIOCIE TIIATEIEHOTO
U3y4EeHHs PEKOMEHIOBAHHBIX HICTOYHUKOB JIUTEPATYPHIL.

B pesynbraTe caMOCTOSATENHHOTO N3YyUSHNUS AUCIUIUIMHEI HEOOXOJMMO BBITION-
HUTH KOHTPOJBHYIO paboTy, KoTopas cocTouT u3 10 Bompocos, Bcero mpuseneHo 50
BONpocoB. CTYIEHT BHINOIHIET KOHTPOJBHYIO pabOTy ¢ TaKUM COYECTaHHEM Bapu-
aHTOB, HOMEP KOTOPOTO COOTBETCTBYET MOCIECIHUM ABYM Iu(paM HOMEpa €ro 3a-
4eTHOH KHWKKU. Hanpumep, ecim nocnenHue ABe udpbl HOMEpa 3a4€THON KHHKKH
35, CTYIEHT BBINOJHSAET KOHTPOJIBHYIO paboTy moj HomepoM coueranus 35. Ecmu
nocyieiHue JiBe UQpbl HOMepa 3a4eTHON KHIDKKM TpeBblmaroT yucio 50 (51, 52,
53,...), cieayer B KauecTBE HOMEpa BOINPOCA paccMaTpuBaTh MOCIEAHION HU(pPY
HOMEpa 3a4eTHOM KHIKKHU. Tak, 11 HOMepa 3a4eTHON KHUXKKHU, 3aKaHYMBAIOLIETO
Ha 51, HOMepoM BOIpoca KOHTPOJIBHOH pabOTHl HY>KHO CUMTATh 1; 1 HoMmepa 52 —
2 COOTBETCTBEHHO M TaK Jajiee.

OTBeTHl Ha BOIIPOCHI KOHTPOJIBHOW PabOTHl JOIKHBEI OBITH C(HOPMYIHPOBAHBI
JOCTaTOYHO NOAPOOHO U cONepKaTh (PU3NIECKUH CMBICIT N3/1araeMoro MaTepHana.

BOITPOCHI KOHTPOJIbHOM PABOTHI

1. [Tpeamet uccnenoBaHNS MHKXEHEPHOM IKOIOTHH.

2. MeTo0I0rHUeCKHE OCHOBBI BBIACICHUS IPHPOAHO-TIPOMBIIUICHHBIX
CHCTEM.

3. CTpyKTypa NpUpOHO-TIPOMBIIIUIEHHBIX CUCTEM.

4, AcniexTbl QyHKIIMOHUPOBAHUSI IPUPOTHO-TIPOMBIIIICHHBIX CUCTEM.

5. Oco0OeHHOCTH BO3/ICHCTBHS MPOU3BOICTBA HA IPUPOTHYIO CpEy.

6. ITonsiTre 0 0€30TXOMHBIX M MAJIOOTXOAHBIX TEXHOJOTHAX: XapakKTep-
HBIE YePTHI U 0COOEHHOCTH.

7. CymHOCTh KOHIENIINN 0€30TXOIHBIX TEXHOJIOTHH.

8. OCHOBHBIE 3JIEMEHTHI 0€30TX0/IHON TEXHOJIOTHH.

9. 3aMKHYTBIE CHCTEMBI BOJO00ECHEYECHUS:3KOHOMHYECKAs] U JKOJIOTH-
YyecKast poJib.

10. IMopsimox pacuera kodddummenta 6€30TXOAHOCTH B Pa3sIUIHBIX OT-
pacisx npou3BOJICTBA.

11. [TpuHIUIB 6€30TXOAHOCTH. DKOHOMHYECKAst U IKOJIOTHIecKas QyHK-
LHH.

12. TexHosornyeckue, aiMUHUCTPATUBHBIC, YKOHOMHUYECKHE, IKOJIOTHYe-
CKHUe TpeOOBaHUs AJIsl CO3/IAHUSI MATOOXOIHBIX M OE30TXOAHBIX TEXHOJIOTHI.

13. Kpurepun xauectBa arMoc(epHOTO BO3yXa.

14. AHTpONIOreHHOE U3MEHEHNE XMMHUYECKOT'0 COCTaBa aTMOC(EPHI.

15. Vcrounukn 3arps3HeHHst aTMOC(EPHI.

16. VHBeHTapu3anust HICTOYHUKOB BEIOPOCOB.

17. DKOJIOTHYECKUH MacTiopT NPEATIPUSATHS.

18. MeTo/bl M CPENICTBA PErUCTPALIK 3arPsI3HEHHsT aTMOChepsbl.
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19. OCHOBHBIE CTTOCOOBI IPETOTBPAIICHHS U YIIaBIHMBAHUS BEIOPOCOB.

20. MeponpusTrs o MPeIOTBPALICHUIO WM CHIDKCHHIO BEIOPOCOB B at-
Mocepy.

21. OCoOEHHOCTH XUMHIYECKOTO COCTaBa MPUPOJHBIX BOI.

22. AHTpOTIOTEHHBIE W3MEHEHHS XHMHUYECKOTO COCTaBa BOIHBIX OOBEK-
TOB.

23. VcrouHuky 3arps3HEHHs] BOJHBIX 0OBEKTOB.

24, OueHKa Ka4ecTBa BOJ: CYyLIHOCTh U OCHOBHBIC IPUHIIUIIBI.

25. ParronansHOe MCIIOIB30BaHUE BOJIBI HA IPEAIPHATHSIX.

26. VY CII0BHS BBIITYCKa CTOYHBIX BOJ.

27. MeTo/ bl OUUCTKH CTOYHBIX BOJ.

28. OO0paboTKa ¥ yTHIN3AIMS OCAIKOB CTOUYHBIX BOJI.

29. Knaccugukarus npoMBIIUIEHHBIX OTXOI0B.

30. Hopmuposanune cOopa yTHIN3UPYEMBIX OTXOJIOB.

31. C60p 1 TpaHCTIOPTUPOBKA MPOMBIIIICHHBIX OTXOJIOB.

32. CkiragupoBaHue U 3aXOPOHEHUE NPOMBIIITIEHHBIX OTXO/IOB.

33. O0paboTKa M YTHIU3AIHS TPOMBIIIICHHBIX OTXO/IOB.

34. YTunmzanys paanoakTHBHEIX OTXOZOB.

35. MHCnekTopeckuil KOHTPOJIb BO3JYXOOXPAaHHOH JAEATEIbHOCTU IIPEl-
NpUSATHS.

36. MHcnekTopckuii KOHTPOJIb BOJOXPAHHOM NEATENbHOCTYU IPEAIPUSATHUS.

37. DKoJoruYecKas SKCTIepTH3a: CylHOCTh, CBOMCTBA.

38. AcTeKThl B3aMMOJICHCTBHS TIPONU3BOJICTBA U TIPUPOJIHON CPEJIBL.

39. [TpoMbIUICHHBIE HCTOYHUKH BO3/ICHCTBHSI HA IPUPOTHYIO CPELy.

40. [MpuHOMTBI paloHaIbHOW OPTaHU3ALMK IPOMBIILIEHHOTO TIPOU3BO/I-
cTBa: 0€30TXO/IHOE M MaJIOOTXOIHOE ITPOU3BO/ICTBA.

41. CoBpeMeHHBIE METOJbI NPEAOTBPAICHUSI HETaTUBHOTO BO3AEHCTBUS
MPOMBIIIJICHHOH JIEITEILHOCTH Ha aTMochepy.

42. CoBpeMeHHBIE METOJbI NPEAOTBPAICHUSI HETaTUBHOTO BO3AEHCTBUS
MPOMBILICHHOM JIESITENIbHOCTH Ha TUApOochepy.

43. CoBpeMeHHbIE METOJIbl MPEAOTBPAICHUSI HEraTUBHOTO BO3ACHCTBUS
MPOMBILICHHOH JIESITENbHOCTH Ha TieJochepy.

44, CoBpeMeHHbIE METOJBI MPEIOTBPAIECHUSI HETaTUBHOTO BO3ICHCTBUS
MIPOMBIIIIJICHHOH JeATeILHOCTH Ha Ouocdepy.

45, O030p CYIIECTBYIONIUX COBPEMEHHBIX CIIOCOOOB MPEIOTBPAIICHHS

HETaTHUBHOTO BO3JCHCTBHS MPOMBINIICHHONW ACSITEIBHOCTH HA OKPYXKAMIIYI0 CpPeIy
B Mupe U B PoccHu: TOCTOMHCTBA M HEINOCTATKH, IMEPCIICKTUBBI UCIIOJIE30BAHUS B
XXI Beke.

46. OcobeHHOCTH O0OMEHa BEIIECTBOM, SHepruei u uHdopmanueid B pam-
Kax MPUPOJHO-TIPOMBIIIUIEHHBIX CUCTEM.
47. ACHEKTBl «BIUSHHUA» U «BO3JEICTBUSA» MPOMBILIUIEHHOTO MPOU3BOA-
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CTBa Ha OKPY’KafOLIYIO CPELy.

48. OcHoBHBIE TpeOOBaHUS, MPEIBSIBIIEMbIC K MPOM3BOJACTBY IIPH BHEN-
peHUn 6e30TXOIHBIX WM MaJIOOTXOIHBIX TEXHOJIOTHH.

49. OKOHOMHUYECKAs M HKOJIOTHYECKas poiib monuroHos [10.

50. [IpaBoBast 1 HOpMATHBHASL OCHOBBI 3KOJIOTHYECKON IKCIICPTH3HL.

TeMbl KypcoOBBIX padoT

1. BsaumopeilcTBue MEXAY NPHUPOAOH M OOIIECTBOM M POJIb WHXKCHEPHOM
9KOJIOTUHM B PEIICHHU MPOOJEeMBI 3aIllUThl OKpY’Kalolleld cpelnbl OT BIHMSHUS IPO-
MBIIIIJIEHHOT'O IIPOU3BO/CTBA.

2. VHxeHepHbIe CpPENCTBA 3aIUTHl BOJHBIX OOBEKTOB OT BO3JEHCTBHS IPO-
MBIIIEHHOTO IPOU3BOCTBA.

3. ACHEKTHI BO3AECHCTBHS MPOMBIIUICHHOTO MPOHU3BOJCTBA HA OKPYKAIOIIYIO
cpeny.

4. TlpoMbIITIEeHHOE MPOMU3BOJACTBO U COCTOSHHE BO3AYIIHOTO OaccelfHa Kpym-
HBIX TOPOJIOB.

5. Ponb ImpOMBIIUICHHOTO MPOMU3BOACTBA B (PM3HKO-XHMUYECKOM IpeoOpa3o-
BAaHUU OKPYKAIOILEH CPEJIbl.

6. Orpaciii NPOMBIIUIEHHOTO MPOM3BOJCTBA UX BKJIAJ B COCTOSIHHE OKpYXKa-
FOILEH Cpeibl.

7. be3oTxoaHOE MPOU3BOJACTBO. [IpHHINIIBI, XapaKTEepUCTHKA B BO3MOXKHOCTHU
NPUMEHEHHUS] B COBPEMEHHOM OOILECTBE.

8. TlepcneKkTHBBI pa3BHUTHsI MPOMBIIUIEHHOTO NPOM3BOACTBA B ACTIEKTE OXpa-
HBI OKpY’KaIOIEH Cpenbl.

9. IlpomslinuteHHBIE OTXO0/bI. Kitaccudukaiys 1 BO3MOXKHOCTH yTHIIU3AINH.

10. OcHOBHBIE CpeACTBa MHKCHEPHOW 3aIIUTHI BO3yXa aTMOC(EpHI OT BO3/EH-
CTBHS IPOMBIIILICHHBIX OOBEKTOB.
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PA3JIMYHBIE COUYETAHUSA BAPUAHTOB BOITPOCOB
IO KOHTPOJIBHBIM PABOTAM

BapuaHT KOHTpOJIBHBIX BOIPOCOB OIpEAeNsercs Mo HocienHed Iudpe
HOMepa cTryneHueckoro Owiera. Hampumep, HoMmep cryneHYeckoro Ouiera
38224: nocnennss uudpa 4, et coorsercTByeT BapuaHT No 4.

Ne BapuanTa Howmepa Bonpocos

1 1 11 21 31 41

2 2 12 22 32 42

3 3 14 23 33 43

4 6 13 24 34 44

5 7 15 25 35 45

6 4 16 26 36 46

7 5 17 27 37 47

8 8 18 28 38 48

9 9 19 29 39 49

0 10 20 30 40 50
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OTXOIBI TIPOMBBOMICTBA. ... vevveneettnseneenenseneenensensenansensenenseneneneenenseneenenes 20
TTpou3BOACTBEHHBIN SKOIOTMUECKH KOHTPOJIb. DKOJOTHYECKas KCTIepTH3a. ...... 43
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