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NPEAJNUCJIOBHUHE

B mporecce BOIIONMH YEIOBEK MOTYUII BOZMOKHOCTh BIHATH HA XOJ Pa3BH-
THUSI CaMOW NPUPOJIBI, UCTIONB3Ys BCE HOBBIE M HOBBIE IIPHUPOJIHBIE PECYPCHI, H300pe-
Tast Bc€ OoJiee MHHOBAIIMOHHBIE CIIOCOOBI TOOBIYM CPEJCTB CYIIECTBOBAaHUS, OJaro-
Jlapsi 4eMy OKa3aJiCsl B CUTyalluH, KOT/ia IIPUPOAA yXKE HE B CHJIaX CIIPABIIATHCS C €To
BCC pacTymiuMu HOTpe6HOCTHMI/I U HAYUHACT yTpauuBaTb €CTECTBEHHBIA MeXaHU3M
CaMOBOCCTaHOBJIeHHsI. HaceneHne TiaHeThl, 0COOEHHO KPYMHBIX TOPOAOB H IIPO-
MBIIIJICHHBIX 30H, HAUWHACT OLIYIIAaTh HEXBATKY HE3arpA3HECHHOI'O BO3AYyXa U UCIIbI-
THIBaTh AepUIUT mpecHO# Bombl. [IpoOiieMa yCTOHYHMBOTO pa3BUTHS HUBHIIA3ALINH,
o0ecrieunBaroIIei yIOBIETBOPEHNE MOTPEOHOCTEH cooOIIecTBa, HO HE CTaBAMICH
TIOJT YTPO3y CYIIECTBOBAaHUE YEIOBEYECTBA CETOMHS, TaK M €TO IMOCIESIYIOMINX TOKO-
JICHUH JOJDKHA M MOXKET OBITh pellleHa TakK, YTOOBI BO3ICHCTBHE Ha OKPYKAFOIIYIO
Cpeny HaXOIWIOCh B JOIMYCTUMBIX MpeeiaX, OnpeaesicHHeM KOTOPBIX ¥ 3aHUMaeTCs
WH)KEHEpHAas SKOJIOTHUSI.

Habop skonorudeckux mpoOi1eM T0CTAaTOYHO HIMPOK, & OOJIbINAs YacTh M3 HUX
nepervieTeHa U BeCchbMa B3aMMOCBs3aHa. HaumOosee BakHble M3 HHX, TpeOyrolnue
MEePBOCTENIEHHOTO PEIICHHs, - 3TO 3arps3HeHHEe aTMOC(HEpPHOro BO3AyXa, MOBEPX-
HOCTHBIX U MOA3EMHBIX BOM, ITOYB, HAKOIIJICHHUE IMTPOU3BOJACTBEHHBIX OTXOJ0B.

OJIHI/IM 13 BECbMa CYIIECTBECHHBLIX U CTa6I/IJ'II)HI)IX HNCTOYHHKOB 3arpsa3HCHUA
BO3AYIIHOTO OacceliHa TOPOIOB SBISIOTCS TPOMEBINUICHHBIE Tpeanpustus, TIOC,
T3L. Kpome TOro0, CIIIBHOE BIMSHUE Ha COCTOSHUE aTMOC(EpBI OKA3bIBAIOT MHOTO-
YHUCIICHHBIC HECAHKIIMOHUPOBAHHBIC CBaJKH, C)KUTaHHUE Mycopa, paboTa MHOXKECTBa
MAaJBIX TPEANPHUATANR W MOJUTOHOB MO MepepadoTKe W XPAHCHUIO MPOMBIIUICHHBIX
OTXOJIOB.

OCHOBHBIM HCTOYHHUKOM 3arpsi3HEHUS TOBEPXHOCTHBIX W TMOJ3EMHBIX BOJ
CIIPABCAJIMBO CUUTAIUCH ITPOMBIIIIJICHHBIE I KOMMYHAJIbHBIC CTOKHU, HO, KaK IMOKa3bI-
Ba€T MpPaAKTUKA, B HACTOAMIEEC BPEM TJIABCHCTBYIOIIHUM HCTOYHHUKOM 3arpsA3HCHUA
BBICTYIIAIOT MAJIBIC NPCANIPUATHUA U CMBIBBI 3arpA3HAIOMINX BCHICCTB C ITOBEPXHO-
CTe, MPIIIETAIONTNX K HUM TePPUTOPHH (B OCOOCHHOCTH IS MAJIBIX PEK).

Ho naunbosiee CI0XHON M aKTyalnbHOW TPOOJIEMO COBPEMEHHOCTH SIBIISIETCS
HaKOIUICHWE TPOU3BOJICTBEHHBIX OTXOJ0B. M, HECOMHEHHO, OIpeelstollee 3Haue-
HHE B PELICHNH NIEPEUUCICHHBIX MTPOOIIeM, Mpexk/ie BCEro TEXHNYECKOTO M TEXHOJI0-
THYECKOT0 IUIaHa, UMEIOT METO/IbI M TIOIXOAbI HHKEHEPHOW HKOJIOTHH.

Hcxons u3 BBIICU3IIOKEHHOTO, CIIEyeT OTMETHTh, YTO BBIITYCKHUK-TE€OIKOJIOT
JIOJDKEH MMETh Npe/ICTaBiIeHnEe 00 OCOOEHHOCTSAX OCHOBHBIX COBPEMEHHBIX HHIXKE-
HEPHBIX METOZO0B M TEXHUYECKUX CPEICTB, UCHOJIB3YEMBIX Ui OXpPaHbl OKPYKaro-
IIei cpenibl; YMETh OLIEHMBATh CTENEHb MOJE3HOCTH TOTO METOJA WM TEXHHYECKO-
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TO CpeicTBa Ui PEUICHUs] KOHKPETHOM INPUKIATHON 3a7add B cdepe MpUpoJo-
OXPaHHOHW [IESITENbHOCTH Ha IPOU3BOJICTBE; JOJDKEH UMETh NPEACTaBlIeHHE 00 0Co-
OEHHOCTAX TPOBEICHMSA NPHUPOJOOXPAHHONH AEATEIPHOCTH Ha IPOMBIIUICHHBIX
HPEANPUATHSX.

OBIIUE YKA3AHUA

JlaHHOEe MeTOANYeCcKOe NOCOOHE COCTABICHO Ha OCHOBE U B ITIOJTHOM COOTBET-
CTBHHU C mporpamMmoi kypca «O0ecrieyeHre MpOU3BOACTBEHHON U 9KOJOTHYECKOMH
6e3omacHocTr». OCHOBHOM (hOpMO¥ 00yUeHHS IO KYPCY SIBJISCTCS CaMOCTOSITCIbHAS
paboTa CTyIeHTOB-320YHUKOB C PEKOMEHJOBAaHHBIMH OCHOBHBIMH y4YeOHHKaMHU M
MOCOOUSIMH, a TAKXKE BCIIOMOTATelIbHON nuTeparypoit. CiielyeT MOMHHTh, 4TO, pa-
00Tast ¢ TUTEPATYPOii, CTOUT BHUMATEIHHO OTHOCHTHCS K YHOTPEOICHHIO TEPMUHO-
JIOTUU ¥ KOHCIIEKTUPOBATh MaTEPHAll TOJBKO MOCIE €ro TIATENbHON MPOPadOTKH U
n3ydenusi. HeoOX0IMMO MOMHHTh, YTO B KOHCIIEKTE JAOJDKEH OBITh HU3JIOKEH B MOJI-
HOHM Mepe OTBET Ha IMOCTaBJICHHBIN BOMPOC.

Kpome Toro, y4eOHBIM IMJIaHOM MPEIyCMAaTPUBACTCS CAMOCTOSTEIBHOE BbI-
moJHeHne paboTHl B opMme pedepara. KonTponmsHas paboTa, akKypaTHO 0(pOpPMIICH-
Has ¥ coJieprKallas MmoJjist JJis 3aMe4aHui pelieH3eHTa, BBICHUIACTCSl B YHUBEPCHUTET.

Bo Bpems mabopaTopHO-3K3aMEHAIMOHHON CECCHM TPEINo aBaTes MU yHHU-
BEPCUTETA YUTAIOTCSI YCTAHOBOYHBIE M 0030PHBIE JIEKIMH 110 KYpCY.

K BBIMOMTHEHNIO KOHTPOIBHON pabOTHl CTYACHT MOJIKEH MPUCTYIHUTH TONBKO
nocJsie npopabOTKU MaTepualia, UCXOJIsl U3 COOTBETCTBYoLIeH TeMbl. OTBETHI Ha BO-
MPOChI KOHTPOJBHOW pabOThl JOJKHBI COAEPKATH PA3BEPHYTHIC MPEIUIOKCHUS C
SCHBIMH M TOYHBIMH (hopMynupoBkamu. OJHAKO CTYJICHT aJeKBATHO IEPeaaTh
CMBICII TOrO, KaK OH TOHsUI mpopabotaHHblii Matepuai. s odopmiieHHs KOH-
TPOJIbHOM paboThl HEOOXOIUMO HCIOJIB30BATh OTACIbHYIO TETPajb, Pa3OOpPUYUBO
HAIKCAaB B HEM TEKCT pabOThI, OCTABIISIS OIS TSt 3aMedannii. OTBETHI HA BOTPOCHI
CJeAyeT M3JlaraTh B TOM MOPsJIKE, B KOTOPOM OHH YKa3aHbl B 3ajaHuu. Ha Tu-
TYJIBHOM JIUCTE KOHTpOJ’IBHOﬁ pa60TBI BBIITUCBIBACTCA HOMED 3a4ETHON KHWKKHU.
PaboTa nmomkHa ObITh JaTHPOBaHa, MOJAINKCAHA CTYJIEHTOM M IpEJCTaBICHA B
YHuUBepcUTET HE TI03Ke, ueM 3a 40-50 gHell 10 Havama ceccuu.

Ecin pabota He 3auTeHa, ee HY)KHO BBIIIOJIHUTH BTOPOH pa3 B COOTBETCTBHHU
C 3aMCYaHUSAMU PCUCH3CHTA. HCHpaBHeHHBIe OTBETHI IPUBO AATCA B KOHIEC TCT-
panu. KoHtposbHas paboTa, BEIIOJHEHHAs CTYJCHTOM HE IO CBOEMY BapHaHTY,
HE PELeH3UPYeTCs W He 3acuuThiBaeTcs. Ha sKk3aMeHalMOHHYI0 CECCHIO HYXKHO
SBJIATHCS, UMes IIPU ce0e PEIeH3UI0 Ha BBIIIOJHEHHYIO KOHTPOJIbHYIO paboTy.
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Bo3zaeiictBue npou3BoacTBa HA NpUpoAHYIo cpeay. Ilpupoano-
MPOMBIIIIEHHbIE CHCTEMBI

WmxeHepHas 3KONOTUs — HaydHas JUCLUIUIMHA, U3ydaromasi B3anMOICHCTBHE
o0IecTBa ¢ MPUPOTHON Cpelol B mpoIiecce OOIIECTBEHHOTO MPOU3BOACTBA. B 11e-
JIOM TPOIIeCC OOIIECTBEHHOTO MPOU3BOJCTBA SIBIICTCS OOINMM OOBEKTOM HCCIENO-
BaHUs MHOTHX HAayYHBIX HAIlpaBJICHUH, IOITOMY B TEOPETHUECKOM IIIaHE IS BhlJe-
JICHUsI HAYYHOT'O HANpaBJIeHUsS — HHXXEHEPHOI 9KOJIOTHH — HEOOXO0ANMO OIPEEIUTh
O00BEKT M TpeIMeT M YCTAaHOBHUTH OTIMYHS OOJIACTH MCCIICJIOBAHUHA OT TAaKOBOMl B
JPYTHX HAy4YHBIX HalpaBJICHUSIX.

OpHa W3 TJIaBHBIX KaTeropuil B MHXEHEPHOH D53KOJIOTMHM — MPUPOTHO-
MPOMBILIICHHAsT CHCTEMa, 00pa30BaBIIasiCsi B pe3ysbTaTe B3aWMOICHCTBHUS MPOH3-
BOJICTBA C TIPHPOAHOW Cpenoi, KoTopas o0JazaeT ONpENeNeHHONW CTPYKTypoH H
0COOCHHOCTAMH (PYHKIMOHHUPOBAHHA. SIBISIACH 0OBEKTHBHOHN peanbHOCTHIO, [TI1C
BBIJICTSIETCSI C LENBIO MCIIOIb30BAHMS IIEIOCTHOTO (XOJUCTHYECKOTO OT TPEYECKOTO
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.Jlokyuaes, K.JIu6uue, I".d.Mopo3zos, A.Tenciau u npyrue yuensie XIX-XXB.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.

Wtak, B OCHOBE B3aMMOJICUCTBHSI CUCTEMbI «OOLIECTBO-TIPUPOIA» JIEKHUT 00-
MIECTBEHHOE TIPOU3BOJICTBO, BCE TIIABHBIE MOMEHTHI KOTOPOTO BXOJSIT B COCTaB HOO-
omoreoneHo3a. OCHOBHBIM IIPOIIECCOM, ONPEACIIIIOMNM (YHKITHOHUPOBAHHE HOO-
OmoreorneHo03a KaK 3JIEMEHTapHOU STYCUKH CUCTEMBI «OOIIECTBO-TIPUPOIay, IBISCTCS
mpoIiecc Tpya.

[Ipn mosiBieHUM B CTPYKTYpE SKOJOTMYECKOH CHCTEMbI OOBEKTOB HPOMBIIII-
JICHHOTO IPOM3BOJICTBA, OKA3hIBAIOIINX BIIMSHNE Ha e (PyHKIMOHMPOBAHHUE, BO3HH-
KaeT HOBas (MCKYCCTBEHHAs) 3KOJIOTHUYECKAs CHUCTEMa, KOTOPYIO U Ipeiaraercs
Ha3bIBAaTh MPUPOTHO-TIPOMBIIIJICHHON CHCTEMOM.

IIpoctpanctenHas nepapxus [IIIC moxer OBITH BBIpaXkeHa CIIEAYIOIIEH ITO-
CJIEI0BATENBHOCTBIO!

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

- TeppUTOpPUATIBHO-TIpON3BOACTBeHHBIN KomInieke (TTIK).



[IprposHO-IPOMBIIIIEHHBIH KOMIUIEKC — 3TO OTHOCHUTEIBHO CaMOCTOSTEIIbHAS
MPUPOJHO-TIPOMBIIIUICHHAS CHCTEMa, B CTPYKTYpPY KOTOPOH BXOZST NPOMBIILICH-
HBIE, NIPUPOIHBIC, KOMMYHAIbHO-OBITOBBIE W arpapHble OOBEKTHI, ()yHKIMOHHUPYIO-
mue Kak enuHoe nernoe. PammonansHo ¢yaxkumornpyronmwmii [1ITK xapakrepuzyercs
MHUHUMAaJIbHBIMH MaTepUaIbHBIMHU, SHEPTETHUCCKUMH, TPYJOBBIMH M OPYTHMH 3a-
TpaTaMu, MPH YCIOBUM IOTYYEHHS IUIAHUPYEMOro o0beMa IPOMBIIIIEHHOH mpo-
JYKIUH, 00ecredeHusi HeoOX0AMMOro KayecTBa OKPYXKAIOUIeH MPHUPOJHON Cpelpl,
JOCTHKEHHUS ~ONTHMAIBHOMH IPOAYKTUBHOCTH CEIBCKO -, JIeco -, pbI0o-
XO3SIMCTBEHHBIX U IPYTHX yroauil, BXOAAIIMX B €ro cocTaB. [ paHHIIaMU MIPUPOIHO-
MPOMBIIITIEHHOTo KoMmIulekca (BbiaeneHHo IIIIC) OyayT rpaHUIlB! 30HBI BIMSHUA
MIPOMBIIIJICHHBIX NPEANPUATHI, BXOASIMX B COCTaB KOMILIEKCA.

OCHOBHAs1 OTJIMUUTEJIbHAS OCOOEHHOCTh DKOJIOTUYECKON CHCTEMBI, B KOTOPOH
¢ynkmonupyet IIITK, cocTout B TOM, 94TO MPaKTHYECKH BCE HJIEMEHTHI 3TOW 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 IIPOJYKTUBHOCTD, a HHOTAA M IOJIHO-
CTBIO JeTpasupyioT. [Ipr 3ToM OCHOBHASI MPOIYKIHS SKOJOTHIECKOH CHCTEMbI HMe-
€T He MCHbIIIEe 3HAUCHNE M IIEHHOCTh, YeM BCS NMPOAYKIHS MPOMBIIIICHHOTO 3BEHa,
a B pAZie CIIy4aeB ee 3HaueHUe Jaxke OoIbIIe.

ITpu ananmse ctpyktyps! IIIIK B 11e10M 1 OTHENBHBIX €0 9acTeil MOXKHO BBI-
JEIIUTh TPU OCHOBHBIE COCTABIIIONINE: A0HOTUYECKYI0, OMOTHUECKYIO U IPOU3BOJI-
CTBEHHYIO.

O6wmeH BemecTBoM Mexay obwsektamu IITIK mpoucxoaut myreM BOBIEUEHHS
OTIpEeZIeTIeHHBIX TEXHOJOTHIECKNX U MPHPOAHBIX PECYPCOB B MaT€pPHAILHOE MPOM3-
BOJICTBO, B Hpoliecce KOTOPOro co3zmaercs mpoaykt tpyaa (mpoxykuus IITTK). 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 sHepruedt Mexay komnoneHntamu [TI1K npoucxoaut myteM mpeBparie-
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 TO3BOJIIET CYyIUTh O COCTOSHUU OT/IENBbHBIX KOMIIOHEH-
TOB, KOPPEKTHPOBaTh MHpOLECChl OOMEHa BEIIECTBOM M dHeprueil. Mudopmarus
€CTECTBEHHOT'O XapaKTepa BhIPaXKAeTCs 4Yepe3 CBOWCTBA MPUPOIHBIX KOMIIOHEHTOB,
MCKYCCTBEHHAs! MH(OPMALHsL, OITy4aeTcsl, TOCPEACTBOM HCIIOIb30BAaHHS aBTOMATH-
3UPOBAHHBIX CHUCTEM KOHTPOJIS, «IIPOTHO3a», YIPaBJIECHHs NPOLECCAMU IPOU3BOJI-
CTBa M COCTOSIHMEM (IIPOAYKTHBHOCTBIO) TIPUPOAHBIX 00BEKTOB.




Takum 00pa3oM, IPUPOTHO-NIPOMBIIUICHHBI KOMIIEKC — 3TO OTHOCHUTEIBHO
yCTOIYMBas U CaMOCTOSITENbHAs CTPYKTYpHAs €IMHULA HOOC(EpPhl, BKIOYAIOIIas B
ce0sl TPHPOIHBIC, NPOMBINUICHHBIC, CEIbCKOXO3SHCTBEHHBIE, 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 moHMMaeTcs cOCTaB W B3aUMHOE PACHOJIOKEHHE €€ KOMIIOHEHTOB
JJIEMEHTOB, OINPEACISIIONINX XapakTep W HampaBlieHHe (YHKIMOHHPOBAHMS CHUCTE-
MBI. B 3aBHCHMOCTH OT Ha3Ha4YeHUs M LieJei NCIOIBb30BaHUS MOKHO BBIJICIIUTH Clie-
nytomme tunbl cTpykTypsl [IIIC: xoMmnoHeHTHas, uepapxudeckas, GpyHKIHOHAIb-
Has, MOp(hoJIorn4ecKast.

OynkiuonupoBanue [IIIC ocHOBaHO Ha NpHHIMIAX 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 MPHUPOIHBIMHU IIPOIECCAMH MOXET UMETh (OPMY B3au-
MOJICHCTBHS, BIUSHUS U BO3ACHCTBUS.

Bzaumoneiicteue. C npupogHOW cpenoi B3auMMOIEHCTBHE OCYIIECTBIISETCS
MPSMO FIJTH OMOCPEIOBAHO TPH JIFOOOM BHIE MPOU3BOACTBA. IHTEHCHBHOCTH B3am-
MOJICUCTBUSL OMPEENAeTCS KOJMUYECTBOM PECYpCOB, KOTOPBIMH OOMEHHBAIOTCS
OpEANpUsITHE U NMPHUPOJHAs cpela B mporecce (GyHKIpoHUpoBaHus. [Ipu B3aumo-
JIEHCTBUU TMPOM3BOJICTBA W TMPUPOJHOW Cpeabl HWMEET MECTO MPUPOIHO-
TEXHOJIOTHUECKUH Tporiecc. DPHEKTUBHOCTD IPUPOTHO-TEXHOIOTUIESCKOTO POIIeC-
ca [ITIC onenuBaroT Mo 06beMy CyMMapHOU MPOAYKIIMH C YY€TOM 33JJaHHOTO Kade-
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 BEIMUYUHY pecypca B MPOAYKIMHA 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, JTYYIIAMH, JOCTUTHYTHIMH B OTpac-
T, CTpaHe, MUpeE.

HeKOTOpLIC MaTepUaJIbHbIC PECYPChl MOTYT OBITH TOBTOPHO WX HECOAHOKPATHO
SaﬂeﬁCTBOBaHH B TCXHOJIOT'MYECKUX IIpOoLeccax. Torz[a IPOU3BOACTBO CTAHOBUTCH
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3aMKHYTOH CHCTEMO# 0e3 BBIXOAa 3THX PECypCOB B MPUPOAHYIO cpexy. Ilo Takomy
NPUHIUITY CO3AI0TCS 0€30TXONHBIC TPOM3BOACTBRA.

Bausnuue. [Ipupo/iHas cpeia HCIBITHIBACT Ha ceOe BIMsSHHUE TPOU3BOJICTBA, MO
KOTOPBIM MOHMMAETCsI Ipoliecc 0OMEeHa BEIIECTBOM, SHEprue min nHdopmanueii ¢
MPUPOTHBIMU KOMIIOHEHTaMH. B pe3ynbrare MpoHCXOAiT Ka4eCTBEHHbBIC WIIH KOJIH-
YECTBEHHBIE U3MEHEHHS B MX COCTAaBE MJIM CBOWCTBAaX (yHKIHOHUpOBaHMUs. OLeHKa
JTHX M3MCHEHWI MPOU3BOIMTCSA IMyTEM CPABHECHUS KOJIMYCCTBEHHBIX U KaYCCTBCH-
HBIX MTOKA3aTeJCeH COCTOSIHUS PUPOTHBIX KOMIIOHEHTOB C (POHOBBIMH (KJTAPKOBBIMH)
3HAYCHUSMH, OMPEICICHHBIMH Ui TAHHOTO KOMIIOHCHTa C YYETOM MPHUPOJIHBIX
(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 KOJMYECTBEHHBIC W KaUeCTBEHHBIC XapaKTEPUCTUKH TAHHBIX (OpPM mpe-
BBIIIAIOT MPEICTHHO MOIYCTHMBIC 3HAUCHHs I AHHOTO KOMIOHEHTa. Bozmeit-
CTBHE TIPOM3BOJICTBA HA MPHUPOJHYIO Cpely Leecoo0pa3HoO XapaKTepH30BaTh MOKa-
3aTesIMH, KOTOpPHIE MO3BOJISAIOT CPAaBHUBATH TEXHOJOTHUYECKIE MapaMeTphl pasiImd-
HBIX TIPEATIPUATHH, IPOBOAUTH IKOJIOTUICCKYIO IKCIEPTH3Y TEXHUUECKUX PEIICHHMH,
OIpEeZIeNIATh HEOOXOAMMYIO CTeNeHb 3KOJIOTHYECKOH 3()(EeKTHBHOCTH MPHUPOIO-
OXpaHHBIX MeponpusaTHid. TakuMHU TMOKa3aTeas MU SBISIOTCA: MHTeHCHBHOCTH (1),
creredb (N), oracHOCTH (j) BO3MEHCTBHSL.

HurencusHocth (1). XapakTepusyeTcsi KOJIHYECTBOM BEUIECTB, MOCTYITAIOIIIX
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 KOJHYE-
CTBCHHBIX ITOKa3aTeleH, XapaKTepH3YIOIINX 3arps3HeHNe WM HapyIIeHne, K 001e-
My KOJHMYECTBY BBIJICTUBIIMXCS M3 TEXHOJOTHYECKOIro Mpollecca BEHIeCTB WIH K
o01el riomany HapymaeMoro KomroneHTa. CTeneHb BO3JEHCTBUS U3MEpPSIETCS B
MPOIIEHTaX W MCIIOJIb3YETCs MPHU pa3paboTKe ONTUMaIbHBIX ToKa3aTenel s exTus-
HOCTH Pa0OTHI OYHCTHBIX ¥ IBUIETa30yIaBINBAIONINX COOPYKEHIH M SKCILTyaTalluy
0TpabOTaHHBIX 3eMeNb U T.J.

Iokazarenu omacHocTr Bo3ae#cTBus (]) (j3, j#) HA MPUPOJHYIO CPEy XapaKTe-
PHU3YIOT OTKJIOHEHHS] KOHLIEHTPALUK 3arps3Hstonux BemecTs Cij 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
OTIPEICIAIOTCS B Ka)KIBIX KOHKPETHBIX YCJIOBHAX MO CIEIHAIBHBIM 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 HHTCHCUBHOCTh BO3JCHCTBHS — IUIAHOBBIN MOKAa3aTeNb OXPaHBI MPUPOJI-
HOM cpejibl, KOTOPBIH JOJDKEH COOJIONATHCS MPEANPUSITHEM B YCIOBHAX 0€30MacHO-
CTH BO3JCHCTBHSA MpPHU CYLIECTBYIOIINX HOPMAaTHBAX COCTOSHUS IMPUPOJHOM CpeIbl.
Kak npasuino, noctiwkenue /I/[MB npouCcXOQUT MO3TAMHO, IMyTeM NPOBEJICHUS WH-
JKCHEPHBIX, HKOJIOTHUECKUX WM OPTaHU3aIllMOHHBIX MEPOIPUATHH, KaX10€e 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 CpPEeNO.

Bce nctounuky BO3AEHCTBHA 1iel1ecoo0pa3HO pas3ieiaTh Ha MCTOYHHKH Hapy-
IIEHUS W MCTOYHHUKHU 3arps3HeHus. VICTOYHHKaMU TeOMEeXaHHYeCKHUX HapylUIeHHH
SIBIISTIOTCSI TEXHOJIOTMUECKHUE MPOIIECCHI, CBSI3aHHbIE C pa3BeIKoil, J0ObIUeH, TpaHC-
MOPTHPOBKON U TEePepabOTKOM IMOJIE3HBIX HCKOMAEMbIX, CTPOUTEILCTBOM 3JIaHUi,
COOPY)KEHHH, KOMMYHHKAIUI U JIp., BCIEACTBHE KOTOPHIX MPOUCXOAUT HAPYIICHHUE
MIOYB, 3€Me€JIb, MACCHUBA TOPHBIX MOPOJ.

VcTouHnKaMu THAPOJMHAMHYECKUX HAPYIICHUH SBISIOTCS TEXHOJIOTHYECKHE
MPOLIECCHI, CBSI3aHHbIE C MPEIBAPUTENBHOM MOATOTOBKON MECTOPOXKICHUNA 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-
JIOTUYECKHE MPOLECCHI, CO34a0NIME TOCTOSHHBIE WM BPEMEHHBIE NPENATCTBUS 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, BEIpYOKO Jieca I MOJTyYEHHUS KPEHe:KHOTO MaTepHana M APYTUX IPOU3-
BOJICTBEHHBIX HYXK]l, CHITHEM U CKJIAAUPOBAHHEM IUIOJOPOIHOTO CJIOS TOYBHIL.
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Takum 06pa3oM, HCTOYHUKH HApYIICHUH — 3TO TEXHOJIOTHYECKUE IIPOLIECCHI, B
pe3yabTaTe BO3ACHCTBHSA KOTOPBIX U3MEHSETCS CTPYKTYpa U ANHAMHKA (YHKIHOHU-
posanus [111C.

WcTouHnKH 3aTps3HEHHS — 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 XapaKTCPpUCTUKAMHU TaKUX MPOLECCOB ABJISIOTCIA
COCTaB BCIIECTB MPUHUMAIOINX B HUX YHAaCTUEC, U XaPAKTECPp XUMUYCCKUX WU ApPY-
rux HpeBpameHI/nZ, KOTOPBIC C OTUMHU BEIICCTBAMU IPOUCXOJAT.

VcToyHMKM BBIJENICHUS] — 3TO anmapaThl, MEXaHU3Mbl WM arperaTbl, B KOTO-
PBIX B pe3yJIbTaTe TEXHOJIOIHYECKOTO MPOoLIecca MPOUCXOIUT IIPEBPAIICHUE BELIECTB
(TONKHU KOTJIOB, APOOMIIKHM, CYIIWIKU, TBUTATeIIU, OypUIbHBIC CTaHKK | Tp.). OOpa-
30BaBIIHECS BEIECTBA BHIOPACKIBAIOTCS B MPHUPOAHYIO CPEAY Yepe3 KaHalbl, TPYObI,
OKHa, a3parroHHbIe (hOHAPH, KOTOPHIC U ABIIOTCS MICTOYHUKAMU BEIOpoca (cOpoca).
IIpu 3TOM BBIOPOCHI 3arpsA3HSIONIMX BEUIECTB HA3bIBAIOT OpraHM30BaHHBIMHU. Heop-
TaHW30BaHHbIC (TUIOIIANHEIC, THHEIHEIC, TOUeUHBIE) BEIOPOCH (COPOCHI) BEIIECTB B
atMoc(epy, ruapochepy u Metocdhepy HMPOUCXOIST, KOT/Ia OTCYTCTBYET UCTOYHUK
BbIOpOCa. B 3aBUCHMOCTH OT BBICOTHI YCThsI HCTOYHHKA BBIOpOCA HaJl yPOBHEM 3EM-
T pa3nuyaroT BeIcOKHE (> 50 M), cpenneit BeIcOTH (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
MCTOYHMKA Kak (opMma IUIONa[b CEYEHHs, KOHCTPYKIHUS YCThsl: MHOTOCTBOJIbHAS
TpyOa mim paccesiHHbIN cOpoc.

B coOTBeTCTBHU ¢ XapaKTEPUCTHKAMH TEXHOJIOTHYECKHUX IPOIECCOB BO3.CH-
CTBHE NPOM3BOJICTBA HA NPUPOJHYIO Cpely LEeNecooO0pa3HO pas3[eluTh Ha BUABL:
MEXaHUUECKoe, (PU3NIECKoe, XUMUIECKOE M OUOJIOrHYECKOe (BO3MOXKHBI UX 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, CIIMIIMBAHUEM,
OypeHueM, ckaTueM, yAapoM, BUOpaueil B cilydae MCHOJIb30BaHUS pa3pyLIAloInX
MPUCTIOCOOIICHHH.

®duzndeckoe BO3ACHCTBHE O0OYCIIOBICHO MPUMEHEHHEM (DH3MYECKHUX MpPOIec-
COB B TEXHOJIOTHUH BEACHUS paOdOT — TEIUIOBBIX, CBETOBBIX, JICKTPOMArHUTHBIX, BITU-
SIONMX B (OpME pa3iIMyHOTO POJa M3IydeHHH (ITOTOKOB 3HEPTHH) 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 Bo3xeiicTBHE NPEAINOIaracT HallMIKe )KUBBIX OPTaHU3MOB, MO-
CTYNUBLIMX B HPUPOIHYIO Cpeny JHOO0 B pe3yibTaTe UCIOIB30BAHUSA B TEXHOJIOTUH
TIPOM3BOJICTBA (HAIIpUMep, OMOJOTHYECKOE BHIIIETAYNBAHIE METAIOB), OO TpH
TpaHcroptupoBke. Iloa mocneacTBieM BO3AEUCTBHS MOHMMAETCSl 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 nmxeHepHoit skomorun. —M.: Jloroc,
2001. - C. 18-68.

Bonpocut ona camonposepxu

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

2. KakoBbl OCHOBHBIE OCOOCHHOCTH OOMEHOB BEHIECTBOM, 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 MPOMBINIJIEHHOTO 00hEKTA.

be3oTxoaHble TEXHOJOTHH H MAJIOOTXOAHbIE Mmpou3BOACTBA

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€30TXOJHONH TEXHOJOTHHU Oblia
n3noxkeHa eme B 1885 r. /.M. MenneneeBsiM B cTaThe «IluchMa 0 3aB0Iax» OImyo-
JIMKOBaHHOH B sxypHaie «HoBb». OH muca: «MHOKECTBO TEXHOJIOTMYESCKHUX MPOM3-
BOJICTB MMEIOT TaK Ha3bIBaCMbIC OTOPOCHI, TO €CTh COBEPIICHHO NMpeHeOperacMblc B
9KOHOMHMYECKOM OTHOILIEHUHU PEe3YyJIbTaThl XUMUYECKUX IPEBPALLEHUI, KOTOpPBIE,
OJTHAKO, CaMH TI0 ce0e MHOTa CTAHOBSTCS CO BPEMEHEM HCXOJIHOK0 TOYKOK HOBOTO
MPOM3BOJICTBA BECbMa OONBIIOW Ba)XHOCTH. ECITM HENPEpHIBHOCTH €CTh IEPBBIN
MPUHITAIT 3aBOJICKOTO JIea, TO BTOPBIM JTOJDKHO CUMTATHCS, 0 MOEMY MHCHHIO, OT-
CYTCTBHE BBIOPOCOB...». Teopus 0€30TXOMHBIX TEXHOJIOTHYECCKUX MPOIECCOB 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) co3maBaeMbIe IPOAYKTHI TOJDKHEI IMETh TaKyl0 (OopMy, KOTOpas ITO3BOJIMIIA
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 CBSI3aH C M3HOCOM MaTE€pPHAJIOB M TPeOYyeT HOBBIX 3aTpaT SHEPrHH U,
CJIeZIOBAaTENIbHO, JONOJIHUTENBHBIX MPUPOIHBIX PECYpPCOB BHE 3aMKHYTON CHCTEMBI.
Takum o0Opa3om, NMpH3HaBas IPOrPECCUBHOCTh KOHLEIINU 0E30TXOAHOW TEXHOJIO-
T'MH, CIEIyeT YUYHUTHIBATh €€ YCIOBHBIH XapaKkTep, CIOCOOHOCTh COKPAaTUTh 3arps3-
HEHMS OKpY’KaloIleH cpelsl, HO He HCKIIOUUTH ero MoiaHocTho. [lonx 6e30TxomHON
TEXHOJIOTHEH ITOHMMAeTCsl WAealbHas MOJENb IPOU3BOACTBA, M TEOPETHUECKUI
Ipezies, KOTOPBIH MOXKET OBITh PeaIN30BaH JHIIb YACTHIHO.

OTtxozmpl 00pa3yloTCsl B OCHOBHOM 3a CUET IPUCYTCTBHS B CHIpbE IPHMECEH,
KOTOpBIC HE MCIONB3YIOTCSI B JAHHOM IIPOLIECCE IS TTOYIEHHUSI TOTOBOTO TMPOAYKTa:
MOOOYHBIX XUMHYECKUX PEaKIni, IPUBOAAIINX K OOpPa30BAaHHIO HEHCIIONb3YEMBIX
BEILECTB; HEIOJIHOTHI MPOTEKaHMS IPOIecca M Pacxoja IOJIE3HOr0 KOMITOHEHTA B
CBIPbE. YMEHBIIUTH KOJMYECTBO 00Pa3yIOLINXCA OTXOI0B MOXKHO 32 CUET UCIOb30-
BaHUS YHUCTOTO, KOHIIEHTPUPOBAHHOTO CHIPhs. IIpH 3TOM yBenHMUMBaeTCS CKOPOCTH
NPOTEKaHUs MPOLIECCa M TMOBBIILIACTCSI TPOU3BOIUTENBHOCTh TpyAa. Takoil ke 3¢-
(hexT maeT CHMKEHHUE CKOPOCTH MIPOTEKaHMS MOOOYHBIX PEaKINi, HApUMep, 3a CUET
YBEJIMYEHUS CEJIEKTUBHOCTH MPOIIECCa, YBEINIECHHUS TOITHOTHI IPOTEKAHMS Ipolecca
MyTeM MoA0opa ONTHUMAIBHBIX KAaTaJlM3aToOpoB U T.O. IIpyM 3TOM HE TOJNBKO yMEHb-
IIaeTcsl KOJMYECTBO OTXOJOB, HO M MOBBIMIAETCA 3(PPEKTUBHOCTH ITPOM3BOACTBA.
Co3nanne 6e30TXOAHBIX TEXHOJOTHYECKUX MIPOIECCOB MpeanoiaraeT Kak pa3padoT-
Ky palMOHAIBHBIX CIIOCOOOB M NPHEMOB BBIJEICHUS NMPUMECEH M3 Ta3oB, TaK U
MPUHIUNHAAIBHOE U3MEHEHNE TEXHOJIOTHYECKOro Mpoliecca UM OTAEIbHBIX €ro 4a-
cTeil. M3MeHeHne TEXHONOTHU AOJDKHO UATU MO IMYTH YMEHBIIEHHS KOJIHMYECTBA
BBIOPOCOB ¥ COKpAIIeHHs 3aTpaT HAa OYHCTKY Ta30B, IUPKYJIHUPYIOIIUX B CHCTEME.
[IprMepoM Takoro M3MEHEHHS TEXHOJOTMH MOXET CIYKHTh MEePexoja OT OYHCTKH
KOHBEPTHPOBAHHBIX Ta30B aMMHMAYHOTO IPOM3BOJACTBA MEIHO-aMMHAYHBIMH pac-
TBOpaMH K IPOMBIBKE Ta3a >KHAKUM a30ToM (4rtoOsl Beienuth CO). I[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 U 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 OYMCTKH, B HACTOAIIEE BPEMS HCIOJB3YETCS] B IBETHOM METAJUTypTUHU VIS TIPO-
M3BOJCTBA CEPHOM Kucao0Thl. KomuuecTBo mosiyyaeMoil IpyU 3TOM CEPHOM KUCIIOTHI
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. [IpearaeMblii METO/I OYHCTKH
npeaycMaTpuBaeT oO0pabOTKy ra3oB B HAcaJOYHBIX MM TOJIBIX abcopOepax cia-
OOILEIOYHBIM PAacTBOPOM KaTall3aTropa OKucIeHHs. [Ipm 3TOM OJHOBpEMEHHO ¢
MOTJIOIIEHHEM CEPOBOJIOPO/Ia MMPOUCXOAUT €0 OKHCIEHHE U 00pa3oBaHME dJIeMEH-
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.

CyIecTBeHHOE CHIDKCHHE BHIOPOCOB MOXKET OBITh 0OSCIIEUCHO CO3AaHUEM HO-
BBIX IPOLIECCOB, MIPH KOTOPBIX YMEHBIIASTCs 0Opa3oBaHue BEIOPOCOB B aTMOC(hEpy.
Hanpumep, B 4epHO# MeTaUTypruu co3aH Oe3KOKCOBBIM METO[ IOJIYydYCHHS MpO-
IOYKOUH HEMOCPEACTBCHHO BOCCTAHOBJICHHUEM JKEJIE30PYIHBIX KOHIIEHTPATOB BOZIO-
pomom. Ilpu TakoM crocobe u3 paHee M3BECTHOM TEXHOJIOTHYECKOM LETOYKH HC-
KITFOUEH JIOMEHHBIH Mepe/ien, a TakKe MPOU3BOJICTBO KOKca. B kauecTBe HCXOMHOTO
CBIPBSI IPUMEHSIETCS PyJia WM KOHIICHTPAT, NepepadoTaHHbIE B OKATHIIIN, KOTOPHIE
Jianee BOCCTaHABJIMBAIOTCSI BOJOPOJOM MIIH Ta30BOH CMECBHIO BOJOPOJAA 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 JAHHOM TEXHOJOTHH, 00ECIICUNBAET PE3KOE CHIDKEHHE BBIOPOCOB C
OJIHOBPEMCHHBIM BO3BPATOM B LHKJ HCHOJB3YEMbIX T'a30B M IUIaMa ra3004MCTHBIX
YCTaHOBOK.

Bospiine mpoMblnuieHHBIE BHIOPOCH B aTMOC(HEPHBIN BO3AYX — 3TO TOYHBIN
UH/IMKAaTOp HECOBEPLIEHCTBA TEXHOJOTMU. B HacTodiee BpeMs MIMPOKO MPUMEHS-
€TCSl 4aCTUYHAas PEUUPKYJALUs, TO €CThb IIOBTOPHOE MHCIIOJIB30BAHUE OTXOISALIUX
ra3oB. Tak, Ha TOLl u B ABHTaTeIsIX BHYTPEHHETO CTOPAHMS IPH CKUTAHUH TOTLUTH-
Ba, TAKUM 00pa3oM, MOJABIsIETCsT 0Opa3oBaHHe a30Ta. K TEXHOIOTHUECKHM Mepo-
MPUATHSM OTHOCSATCS TaKkKe 3aMEHa BPEAHBIX BEIIECTB B MPOM3BOICTBE OE3BPEAHBI-
MU WM MEHEe BPEIHBIMH, OYMCTKA CBHIPBSI OT BPEAHBIX MpuMecei (ymaJeHne cepsl
13 TOIUIMBA), 3aMEHa CYXHX CHOCO0O0B MepepabOoTKH MBUIALINX MaTepHaTIOB HOBBIMU
(MOKpBI TTOMOJI), 3aM€Ha IUIAMEHHOT'O HarpeBa 3JIEKTPHYECKHUM, HPEPBIBUCTBIX
IpPOLIECCOB HempepbIBHBIMU. Ha coBpeMeHHOM 3Tamne pa3BUTHS HPOMBIIIIEHHOTO
MPOM3BOJICTBA BO3HMKJIA HEOOXOAMMOCTb YCTAHOBJICHHS XKECTKHMX HOPM I'eépMeTHd-
HOCTH /I KQX/J0I'0 BU1a XUMHYECKOTO 000py10BaHHS.
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Heobxonnmo, 4TOOBI CaHUTapHO-TUTHECHUYECKIE TPEOOBAHMS, IPEIbIBISICMEIC
K 000pYyJOBaHMIO, YCTAHOBICHHOMY OTKPBITO, OBUIM TaKUMH XK€, KaK W MpPHU ycTa-
HOBKE 3TOro 00OpYyZOBaHUS BHYTPH NPOM3BOACTBEHHBIX NOMEIIECHHUH. Ammnaparypa
TaKXKe JOJDKHA OBITH HEIPEPHIBHO ICHCTBYIOUMIEH M TepMeTHYHOW. [ 'epMeTHIHBIMH
ABJISIFOTCSI MAIIMHBI M apMaTypa Oe3 canbHUKOB. Ecmm mmeroTcst mecta BEIOPOCOB
(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, UCKIFOYAIOUINM BO3MOXHOCTb 3arpsi3HEHUS ITOUBBI
U BO3/yXa HE TOJBKO TEPPUTOPUH IPOU3BOJCTBA, HO U 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 CHCTEMBI. BO3/1yX, BBITECHAEMBIH U3 IIUCTEPH P CIIHMBE H
MEepEeNMBAHNY TOKCHYECKHX, JICTYUYHX BEIIECTB (XJOp, OEH301) HEOOXOAMMO OYH-
IaTh OT MApOB 3THX BELIECTB B PEKYNEPAIIMOHHBIX YCTAHOBKaX WJIM METOJOM XH-
MHYECKOTro rnoryonieHust. [IopomkoBeie MaTepHalibl CIEAYET XPaHUTh B 3aKPBITHIX,
3alIMIIEHHBIX OT BeTpa CKIAACKUX 3AaHUSAX M CIICIHAIBHBIX 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 CTOMKHUX K JIEHCTBUIO 3TUX BEILIECTB.

CornacHo ompenenenuio EBpomnelickoit skoHoMu4yeckoit komuccuun OOH 6e3-
OTXOAHAasd TEXHOJIOTUA — OTO MNPAKTHYCCKOC MPUMEHCHUEC 3HaHHi/’I, METOOOB H
CPEICTB [Tt 00ECIeUeHHs B paMKax YeIOBEUECKUX MOTPeOHOCTEH Hanbosee pamnuo-
HAIILHOT'O MCIOJI30BAHUS MPUPOJHEIX PECYPCOB U YHEPTHH, a TAK)KE 3alIUTHI 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;

-YyMEHBUIEHUE WM TOJHOE HCKIIOYEHHE 3arps3HEHUs] OKpYKarolled cpenbl
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 CHUCTEM BOJHOTO XO3SMCTBA Ha MPEANPUATHH (MIU WX
TPYyIIE) COCOOCTBYIOT CIEMYIONINE TEXHUUECKHE W OpPTaHU3alMOHHBIE MEPOIPHSI-
THSA:

-IPpUMCHCHUC 663B0,Z[HI>IX WJIn MaJOBOJHBIX TEXIIPOLECCOB, aNllapaToB BO3-
AYITHOTO OXJIAXKACHUS,
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-TI0CTIEOBATEIbHOCTh BOJOOOECHICUCHNS PA3IMYHBIX TNPOU3BOJCTB B BHIE
MHOTOKPAaTHOTO HCIIOIb30BAHUS BOJIBI;

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

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

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

BBI60Op ONTHMaIBHBIX TEXHOJOTMYECKUX CXEM OYHMCTKH BOJ M 3aMKHYTBIX CH-
cTeM olecredyeHusi 00O0CHOBBIBAETCS TEXHUKO-DKOHOMHYECKUMH pacueramu. [Ipu
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_mexnonocuss — 310 Takoil croco0® MPOW3BOJCTBA HPOLYKIUH
(mponecc, npennpusrtue, TIIK), mpu koTopoM Haubonee paoHaIbHO M KOMIUICKC-
HO HCIOJIB3YIOTCS CBIPbE M DHEPTUsl B LIUKIIE CBIPbEBBIE PECYPCHI — MIPOU3BOACTBO —
MOTpeOIeHNe — BTOPUYHBIE PECYpPCHl, TAKUM 00pa3oM, YTO JIFOOBIC BO3JCHCTBUS Ha
OKPYKAIOIIYIO CPEAy He HapyIIaloT €€ HOPMaJIbHOTO ()yHKIIMOHHPOBAHUS.

311ech BBIACISETCS TPH OCHOBHBIX MOJIOKEHUS.

1.IlonyepkuBaeTcs HEOOXOAUMOCTh HCIOIB30BAHUS CHIPHEBBIX PECYPCOB B
IMKJIe, BKJIIOYAIONIEM TaKkxke M cdepy HOTpeOaeHHs, a 3TO 3HAYHUT, 4TO TaKOH 3a-
MKHYTBHIA IIHKJI MOXXET ObITh TOJbKO Ha ypoBHe TIIK.= T.e. 0e30TX01HOE MpPOM3-
BOJICTBO JIOJDKHO OBITh IPAKTHUECKH 3aMKHYTOH CHCTEMOW, OpraHW30BaHHOM IO
AQHAJIOTHH C IPUPOTHBIMHU KOCHUCTEMaMH.

2. O0s3aTeIbHOE BKIIFOUEHHE B IIPOU3BOACTBO U NOTPeOIIeHHE BCEX KOMIIOHEH-
TOB CBIPbS. IIpH 3TOM 1OIKHO OBITH 00ECIIEYeHO MAaKCHMAIBHO BO3MOKHOE HCIIONb-
30BaHME U NOTEHIIMAIA YHEPTETUUYECKHUX PECYPCOB, ECTECTBEHHO OIPaHHUYEHHOE BTO-
PBIM 3aKOHOM TEPMOJIUHAMUKHU. 31€Ch TAKXKE MPOBOJUTCA MpsMasi aHAJIOTUS ¢ MpU-
POAHBIMH SKOCHCTEMaMH, KOTOPbIE, OyIy4H MTPaKTHYECKH 3aMKHYTBIMH, HE SIBIISIOT-
sl U30JIMPOBAHHBIMHY, T.K. YEPE3 HUX MPOXOJUT NOTOK SHEPTHH.

3. CoxpaneHue (c y4eTOM BO3MOXKHOTO TEIUIOBOT'O 3arpsi3HEHUS) CIIOKHMBILIETO-
sl 3KOHOMHYECKOTO paBHOBecHs. [IpyruMu ciioBamu, ymepO OKpysKaromew cpene,
HaHOCHMBI TPOU3BOJICTBOM, HE JIOJDKECH OBITH BBIIIE TOIYCTUMOTO YPOBHS.

B mmpokoM cMbIciie IOHATHSA «0€30TX0IHAsI TEXHOIOTHI» KAacaeTcsl He TOJIBKO
TEXHOJIOTHYECKUX MPOIIECCOB, HO M COBOKYITHOCTH OPTaHM3ALMOHHBIX W yIIPaBIICH-
YECKHX MEPOIPHUATHH, MPOSKTHBIX M HAYYHO-UCCIIEN0BATEIbCKUX PabOT.

Co3nanne 0€30TX0IHBIX TEXHOIOTHH — JUTUTENIBHBIH MPOIIECC, IOITOMY B Kaue-
CTBE MPOMEXYTOYHOTO 3Tamna sl MPaKTUYECKUX LeNed JOMYCTUMO HCIIOIb30BaHUE
MaJIOOTXO/IHOTO ITPOU3BOCTBA. MalloOTXOAHOE MPOM3BOACTBO - 3TO TAKOW crocod
MPOU3BOJCTBA NPOLYKIMH, IPU KOTOPOM BpPEAHOE BO3ACHUCTBHE Ha OKPYKAIOLIYIO

16



Cpeay He MPEBHIIIAET YPOBHS, AOIyCTUMOTO CAaHUTAPHO-TUTHEHUYECKIMHI 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 moguepKkHyTh, YTO TIIaBHOE B OE30TXOAHOM IIPOM3BOACTBE HE IIe-
pepaboTka OTXOMOB, a OPTaHM3AIN MPOM3BOJICTBA TAKHIM 00pa3oM, YTOOBI B CaMOM
nporuecce nepepaboTKa ChIPhsl UCIOIb30BAINCH BCE €r0 KOMIIOHEHTHI. be3oTxoaHbie
TEXHOJIOTUUECKHE TPOLIECCHI CYHIECTBYIOT, HO 3TO OOJbIIast PEKOCTh, 0E30TXOAHBIE
MPOM3BOJICTBA BCTpeUaroTcs 4vaie, a 6e3orxoausiii TITK Moker ObITH OpraHu3oBaH
MpaKTHYECKU BCErna, HO He Ha JIto0oii TeppuTopun. KoaruecTBeHHBIME OlIEHKaMU
0€30TXOTHOCTH NPOM3BOACTBA SIBJSIETCSl CTENEHb MCIOJIB30BaHUS B TEXHOJIOTHYE-
CKHUX MpOILIECCax ChIpbsl U MarepuaioB (00Iero Kputrepus Her). B yronbHOU mpo-
MBIIUICHHOCTH BBeAIeH K03 durimerT 6e30TxonHOCTH pon3BoacTBa (%):

K5=0,33 (Knt Ky tK), (3)
rae K, — ko3¢ ¢unnenT ucnoiap3oBanus mopoas! (%), obpasyromuiics 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 ucnonp30BaHMA HapsAAy ¢ BHOBH 00pasyromiencss IOpoJoi TakXke OT-
BaJIOB MPOIUIBIX JIET KOA(PPHUIHEHT O€30TXOIHOCTH MOKET 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 TEXHOJOTHYECKHX IPOLECCOB M KATETOPUU O€30TXOMHBIX, MajooT-
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 OIMHOTHI UCIOIb30BAHUS MAaTEPHAIbHBIX PECYPCOB;

K, — k03 GULMEHT TOTHOTHI UCIIOJIB30BAHUSI YHEPIETHUECKHX PECYPCOB;

K, — k03 PHIIHEHT COOTBETCTBHS SKOJIOTHIECKAM TPEOOBAHUAM.

B cooTtBeTcTBUM € 3TOH METOOUKOM K MalOOTXOAHBIM OTHOCSITCSI IPOU3BOJI-
CTBa, XapakTepu3ymoiuecs: BenuuanHoit 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 KOJIMYECTBEHHOI'O KPUTEPHS MaJOOTXOJHOTO,
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 CUCTEMHOCTH (YYUTHIBACT B3aUMOCBS3b IPOU3BOJICTBCHHBIX, COLH-
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 IIUKJIBI).

-IPUHIUIT SKOJIOTHUECKON 0€30MacHOCTH (BaKHEHIIIee ero CIeCTBUE — COXpa-
HEHHE 37I0POBbS HACEJICHU);

-IIPUHIMI PallMOHATIBHON OpraHu3anuy (IpU 3TOM IMOJIPa3yMeBaeTCs, 4TO yBe-
nmgeHne 00beMa MPOM3BOJACTBA U PacIIMpeHHe HOMEHKIATYPHI BBIITyCKaeMOU Ipo-
IYKIWW HE MPHUBOIAT K HE BOCIIONHEHHBIM ITOTEPSIM MPHUPOTHBIX 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 CUCTeMa 00e3BPEKUBAHUSA, XPaHCHHS U 3aX0PO-
HCHUA O0TXO0/J0B, B HepBon oqepe):u) TOKCUYHBIX. HpI/I OpFaHI/I3aI_[I/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 KOMGI/IHI/IpOBaHI/Iﬂ MOXKET CJ'Iy)KI/ITI) CO31aHHUC
MPOHU3BOJCTBA KapOaMuia, 0Opa3yroIIerocss Ha OCHOBE JAMOKCHIA YIJIepoAa Ipu
MIPOM3BOJICTBE AMMHAKA.

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

K TexHOI0rMYECKHM IIpolleccaM:

1. Pa3paboTka NpUHIMIHAIGHO HOBBIX IPONECCOB, MPH BHEIPEHUH KOTOPBIX
YIIEECTBEHHO CHM)KAETCS MJIM MPAKTHYECKN HCKIII0UaeTcsl 00pa3oBaHuE OTXO0B U
OTpHIIATENIFHOE BO3/ICHCTBHE Ha OKPY)KAIOIIYIO CPemy.

2. KomImiekcHOE HMCIIOIb30BaHHE BCEX KOMIIOHEHTOB ChIpbsI U MaKCUMAJIBHO
BO3MOKHO€ HCIIOJIB30BAHUE IMMOTCHIIUAIIBHBIX OHEPTOPECYPCOB.

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

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

6. Co3nanue OHCProTCXHOJIOI'MYCCKUX MPOLECCCOB U T. 1.
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K crIppl0, MaTepuaiaMm, dHEPropecypcam:

1. OG0CHOBaHHOCTDH X Ka4eCTBa.

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

K rotoBoii npoJJyKIuu:

1.0becnieueHe BO3MOKHOCTH M YCIIOBHH BO3BPAICHUS MPOLYKIMH B MPOU3-
BOJICTBEHHBIH IIMKJI ITOCIIE (PU3UIECKOTO K MOPAIBHOTO H3HOCA.

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

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

2. OrneHKa BO3MOXHOTO BO3ZCHCTBUS Ha OKPYXKAIOUIYIO CPey B 3aBHCHMOCTH
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 ChIPbA U DHEPTOPECYpPCOB.

3. BO3MOXHOCTB OTpacyieBOH KOOTepauy IpOn3BOJICTB Ha OCHOBE IepepadoT-
KU M yTHJIM3allil BTOPUYIHBIX PECYPCOB.

4. OOOCHOBaHHOCTh paifoHa W IJIOIIA/IKA CTPOUTENBCTBA C Y4eTOM (OHOBOTO
3arpsi3HEHUS] OKPYXKAIOIIEH Cpelibl, TIEPCIeKTHB Pa3BUTHS JAHHOTO MTPOM3BOJICTBA U
JIp. IPOM3BOJICTB B pailoHe.

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
pailioHe MPEATPHATHS.

8. CoBepIICHCTBOBAHUE IKOJOTHYECKON CITY)KOBI MPOMBIIUICHHBIX MPEIIpHs-
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. 3arps3HEHHE OKPYXaroIlel cpenbl MPUBOANT K BOSHUKHOBEHHIO 2-X THIIOB
3aTpar B HapOJHOM XO3SHCTBE: - 3aTpaThl HA NIPEAYNPEKICHHE Bo3aeicTBHS (yIep-
0a) 3arpsA3HEHHON cpensl Ha OTHACNbHBIC BHIBI OOBEKTOB (OOBIYHO HA3BIBAEMBIX pe-
[MIIMECHTaMH1) U 3aTparT, BBI3BIBAEMBIX CAMHUM BO3zaeicTBHeM (yIepOoMm, NpHyHHse-
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. Kakoit ko3 punueHT cuntaeTcs KOIMICCTBCHHON OIEHKOH 0e30TX0.-
HOCTH 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

Ucrounuku 3arpsisaeHus arMochepbl. OCHOBHBIC HCTOUHHMKH 3arps3HEHHS atT-
MOC(EpPHOTO BO3AYX ITOAPA3JEINSAIOTCS HAa €CTECTBEHHbIE (IPHPOIHBIE) M HCKYC-
CTBEHHbIE (aHTponoreHHsle). K ecTeCTBEHHBIM OTHOCSTCS: M3BEPKEHUE BYJIKAHOB,
NBUIBHBIE OypH, JECHBIE M CTENHBIC I0XKapbl, TyMaHbl, YaCTHIBI MOPCKOWH BOJbI,
TOHKMH NECOK IMYCTbIHb U IbUIb OT APO3UM MOYBBI, Pa3IHUYHbIE MPOAYKTHl PAcTHU-
TENBHOTO, XMBOTHOTO M MHKPOOHOJIOTHYECKOTO IPOMCXOXKIEHHS. EcTecTBEeHHBIE
WCTOYHUKHN 3arpsi3HEHUH HOCAT JHOO0 pacHpeAeTUTeIbHbIH, 00 KpaTKOBPEMEH-
HBIH, CTUXHHHBIA XapaKTep ¥ MaJlo BIUAIOT HAa OOMMH ypoBEeHb 3arps3HeHus. [ mas-
HBIMH M HanOoJjee OMacHBIMH MCTOYHHKAMH 3arpsS3HEHUs aTMoc(hepsl SBIsSETCS aH-
TpomoreHHsle. BemecTna, 3arpsa3Hsiomue atMochepy, MOTyT ObITh TBEPABIMH, KU~
KHMH W Ta3000pa3HBIMU M OKa3bIBaTh BPEIHOE BO3/CHCTBHE HETIOCPEACTBEHHO, IT0-

CJIC XUMHWYCCKUX npeBpameHnﬁ B aTMocq)epe, 1100 COBMECTHO C ApyrumMu BelIc-
CTBaMH.

[IpomblnuieHHass NbUIL 00pa3yeTcsi B pe3ysbTaTe MEXaHM4YecKoi o0paboTKu
pa3IMYHBIX MaTepuayioB (IpoOJsieHne, B3phIBAHHE, 3AIIOJIHEHUE, U T. I1.), TEIUIOBBIX
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IPOLECCOB (CKUT'aHKE, NMPOKAJIMBaHUE, CYIIKa, IUIaBJICHUE), TPAHCIIOPTUPOBKHU CHI-
My4YNX MaTepHAIOB (IIOTPy3Ka, IPOCEHBAHHE, KITACCU(PUKAIINS).

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

I'azo06pa3Hble 3arpsA3HUTENN (POPMHUPYIOTCS B PE3YNbTATE XMMHUUYECKUX PEaK-
IIUH, HaIIpUMep, OKUCICHUsI, 00XKNTa Py U HEPYAHOTO MHHEPAIBHOTO CHIPHS (LIBET-
Hasi METaJUTYpTHsl, IPOU3BOJCTBO LIEMEHTA).

W3 Bcell Macchl 3arpsi3HSIOIIMX BEIIECTB, MOCTYHAIIUX B atMochepy OT aH-
TPOIOTCHHBIX UCTOYHUKOB, 0K0JI0 90% cocrarisitoT razoodpasusie, 10% - TBepbie
Y )KHJIKHUE BEIeCTBa.

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 nepepaboTKka MUHEPATBHOTO CHIPHSL.

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

TeroBble ANEKTPOCTAHIMM W TEIUIOUEHTPAIN, CXKUTAIOIINE OpPraHUYecKoe
TOILUIMBO, OTHOCSATCSI K HanboJiee paclpoCTPaHEHHbIM U MOIIHBIM UCTOYHHKaM BbI-
OpocoB BpeiHBIX BeUleCTB B arMocdepy. Bce Buabl TOmMBa, HCIONB3yeMOro 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, MOCTYIAIOIMIUMH B aT-
Mocdepy Ipu CKUTaHUH TOTUIMBA, SIBJISTIOTCS TBEPAbIE YaCTHUIBI (30J1a, CaxXa), 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, monunukinyeckue apoMaTHYeCKUe yriieBOOPO/bL, B T.U.
6enzanupen (CzoHiz), a Taxke marnokuck Banaaus (V20s). [Tocneanne nBa coeau-
HEHUS OTHOCSTCS K KJIaccy 4pe3BbluaitHo onacHbIX. JJuokcua cepbl SOz M TpHOKCH]
cepbl SOz ABIAIOTCS IJIaBHBIMU KOMIIOHEHTAMH 3arpA3HEHUS IPUPOJHON Cpelpl IpH
COKUT'aHUH TOILINBA.
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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
MUK, [OCIC CAHUTAPHBIX YOOPOK, CTHPKU U T.n. COTJacHO pacdyeraM 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 aMmMoHHIHOTO —8; pocdaror (o aHTHAPHAY); 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 BOJIOCHA0XKEHHS M BOAOOTBeIeHMs. Ha mpombIiieH-
HBIX Tpeanpuatusx 10 90% BoOIBl pacxomyeTcs Ha OXJIaXKACHHE MPOTYKTOB WM
amnmapaTtoB B TEXHOJOTHYECKUX IIPOIleccax, U CTOYHAsl BOJAa MMEET JIMIIb TEIUIOBOE
sarps3HeHue (| xareropus). Il kareropus, - Korma BoJsl CIIy’kKaT B Ka4eCTBE IOTJIO-
IIAIOINX ¥ TPAHCHIOPTHUPYIOIINX HEPACTBOPUMEBIE 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 SBISIFOTCS HEHMOCPEICTBEHHO 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 HpoLecCy, KOTOPbIE B CBOIO OYCPEAb MOXKHO PA3JACIIUTL HA 3arps3HCHHBIC 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 MHOTO0Opa3ne IpOU3BOACTBEHHBIX CTOYHBIX BOJI IT0 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 Kalliie OpraHuvYecKue mpuMecH (MsiCHasi, pplOHAs, KOHCEpBHAs, MHIIe-
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);
TI0 arpecCUBHOCTH:

- HearpeccuBHBIC pH 6,5-8;

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

- cuiipHOarpeccuBHble pH u > 9.

[1oBepXHOCTHBIN CTOK IPOMBIIIICHHBIX TPSANPUITHN U HACEIICHHBIX MYHKTOB
(1)0pMI/Ipy€TC$[ 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) o0mas mIomaas TOPOACKON TEPPUTOPUH, XapaKTep €€ 3aCTPONKY;
3) penbed mMecTHOCTH.

KonueHTparys 3arpsi3HsIOMIMX BEIIECTB B IOBEPXHOCTHOM CTOKE KoJieOyeTcs B
HIMPOKUX MpeJeNax M 3aBUCUT OT OTPACIEBON NMPHUHAMJIEKHOCTU Npeanpusatuil. B
nenoMm mnpeoOmanator B3emeHHble (130-11300 wmr/m), opraHnveckue BeIECTBa,
HeTenpoayKThl, OMOTEHHBIE JIEMEHTHI, TSOKEJIble METauIbl. BrICOKHME KOHIIEHTpa-
I[N B3BEIICHHBIX BEILECTB, HEPEAKO OOOTalIeHHBIX TSDKEIBIMH METaJUIaMH, YTO
XapaKTepHO JUI METaJUTyprHUeCKUX 3aBOJIOB, TOPHO-000TaTUTENLHBIX KOMOHUHATOB,
HIPEANPUATUH CTPOMMHIYyCTpUU. MaKkcuMalbHble KOHLUEHTPALUU OPraHUYeCKUX 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, KOJIEKTOPHO-ApPEHaXHbIE BOIbL. B
CTOKax >KHBOTHOBOAYECKNX KOMIUICKCOB OCHOBHBIMH 3arpsi3HSIONIMMHU KOMIIOHEH-
TaMHM SBJIIFOTCSI OPTaHUYECKOE BEIIECTBO, a30T, (octop, pacTBOPEHHBIE BEIECTBA
coctaBisoT 20-35%, B3BemeHHbIe 65-80% 0T 00miero oobemMa. 3HAUNTENBHYIO POJIb
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
yIOOpeHUH M CPEICTB 3alllUThl PAaCTeHUU: a30T, Qocdop, Kamuil mectunuasl. B
YCIOBUAX MJIUTECIIBHOIO NPUMCHEHUS BBICOKUX 103 y[[O6pCHPII>1 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 XJIOpHIOB. MuHepamu3amus KOJJIEKTOPHO-
JIpeHaXHBIX BOJ M3MEHsAETCs B mpenenax 1-1,5 1/1, UX cOCTaB MpEenMYIIECTBEHHO
XJIOPUIHO-CYIb()aTHO-HATPHEBBIH, MAXTHBIE U PYAHUYHBIE BOJBI YaCTO UMEIOT BBI-
COKYI0O MHHEpAIN3aINI0, KUCIYI0 PEaKIUI0 CPEAbl W conepkaT OoJbIIoe Kolnde-
CTBO PYJHBIX 21€MEHTOB. [loCcTymIeHHe XUMUYECKUX JIEMEHTOB 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 MPEAOTBPALEHUS M YJIABJINBAHUS BHIOPOCOB.
1. CrtocoObI OYNCTKH ra30IbIIEBBIX BEIOPOCOB

B cootBercTBUM C Tpe6OBaHI/I$[MI/I CaHUTApHBIX HOPM TEXHOJOIMYECKHUC BbI-
6pOCLI, a TaKXeE BI)I6pOCI:-I IMOCJIC MECTHBIX OTCOCOB, COJACPKAIINUEC IbLIb, BPCAHLIC
Tra3bl, JOJUKHBI IIOABEPraTbCsa OUUCTKE NEPECa BbIXOAOM B aTMOC(I)epy. HpHMeHHCMBIe
METOABI OYHUCTKHU BLI6pOCOB B BOSI[yLHHLIﬁ OacceiiH BecbMa pa3H006p33HLI Hu OTJIH-
Yar0TCA KaK MO KOHCTPYKIHWH allllapaTOB, TaK U IO TEXHOJIOTHU O6€3BpC)KI/IBaHI/I$[.

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

J1st 04MCTKY BO3/1yXa OT MBUIM M TYMaHOB IPUMEHSIOTCS Pa3JIMYHbIC TIBUIE - U
TYMaHOYJIaBJIMBAIOIME ANINapaThl ¥ 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 CHUJI TAXKCCTHU, THEPIIUN NI HCHTpO6e)KHOI71 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 BJICKTPOAAM IIPOTUBOIIOJIOKHOI'O 3HAKA.

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

B cyXux MbIICYIOBUTENAX B3BEIICHHBIE YACTHIIBI OTIEISIOTCS OT BO3AYIIHOTO
MOTOKA 33 CYET CHJI TSHKSCTH, MHEPIUHU IIH IEHTPOOSKHBIX cuil. [1o KOHCTpyKImu
9TO MBUICOCAIUTENbHBIE KaMepPhl, IIUKJIOHBI, POTAIIMOHHBIC, BUXPEBHIE, paAlalibHbIC
U JKaTIO3UIHBIC MbUICYNIOBUTENH. Haubosiee MPOCTHIMH YCTPOHCTBAMH IEPBOTO
BUJA 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 OYUCTKH OT KPYIMHOH IBLUTH, IPUMEHSIOTCS B OCHOBHOM ISt
MpeIBApUTCIHFHON OYNCTKA BO3AyXa. bomee 3()(QeKTHBHBIMH THIICYIOBUTCISIMA
MIEPBOTO BUAA SBISFOTCS Pa3INYHbIC HHEPIIMOHHBIE aIMapaThl, B KOTOPHIX IBLICBOH
MOTOK PE3KO0 MEHIET HAIlpaBIICHWE CBOETO IBIDKCHUS, YTO CIIOCOOCTBYET BBHITIAJIC-
HUIO YacTuIl neutd. Hambomnee pacnpocTpaHeHHbIE HHEPIIMOHHEBIC THUICYIOBUTEIH —
[UKJIOHBI, MOpa3/elIeMbIe 110 KOHCTPYKIIMY Ha IMHJIMHIPUICCKHE, KOHUYECKUE U
npsimorounble. ununaapudeckue mukiaonsl HUMOI'A3a, monydyuBIIne HIMPOKOE
pacnpocTpaHeHue, peIHa3HAYeHbI JIs1 YIaBIUBAHUS CYXOW MBIIN aCUPAIIMOHHBIX
CUCTEM, 3076l U3 JILIMOBBIX Ta30B KOTEJIbHBIX, pA0OTAIONINX HA TBEPJIOM TOIUIMBE,
NBUIM U3 CYIIMIOK M Ipodero. Ilpu HadanbHOM 3ambuieHHoctd 0,3 — 4000 r/md,
HMEIOT Ipou3BoauTensHocTs 100 — 68 000 M%/r, ruapapiIMyYecKoe CONpPOTHBIIEHHE
ot 0,83 1o 0,975 mist meLTH ¢ pazMepom gacturl 6ouee 20 MKM.

Konnueckue nuknonst HUMOI'A3a umeroT BBICOTY LWJIMHAPUYECKON 4YacTu
MEHbIIIE BHYTPEHHETO TUaMeTpa Hapy>KHOTO HIIHHIPA, IIPETHA3HAYCHBI U OUUCT-
KF Ta30B OT CakKd ¥ 00JIaJal0T NOBEIMICHHOH 3()()eKTHBHOCTHIO OYMCTKH U OOJIBIITIM
TUAPABIMYECKUM CONPOTHUBIIEHUEM IO CPaBHEHUIO C LMJIMHAPUUYECKUMU. JJocTouH-
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 TPYHOIIOBBIX KOMIIOHOBKAaX 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 HWHCEPUUOHHBIM IBUICYJIOBUTCIISIM OTHOCATCA W POTALIMOHHBIC amliapaTbl, 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
MMEIOT 3HAYUTEIIFHO MEHBIINE TabapuUTHBIE Pa3sMEPbl U MEHBLIYIO 3HEPrOEMKOCTb.
OpHako OHM HE MOJYYWIHM IIMPOKOTO PACIpPOCTPAHEHUS H3—3a OTHOCHTEIHLHOM
CJIOKHOCTH KOHCTPYKIIMH M TIPOLEcCa SKCIUTYaTaIHH.

BuxpeBble MbUICYTIOBUTENN OTINYAIOTCS OT IUKIOHOB HATMYIHEM BCTPEYHBIX, B
0CEBOM HalpaBJICHUH, 3aKPYIECHHBIX OTOKOB — HIDKHETO ([IEPBHYHOTO) U BEPXHETO
(BTOpHYHOTO). XapaKTepu3yIOTCsi BHICOKOW 3()(hEeKTUBHOCTHIO OYMCTKH Ia3a OT IIbI-
JIM pa3sMepoM 0 3 — 5 MKM.

K OCHOBHBIM IpeuMyIIecTBaM BUXPEBBIX IBUICYIOBUTENEH CIEIyeT OTHECTU
0oJiee MHTEHCHBHYIO, YeM Yy LIMKJIOHOB, CeMapalyio YacTHIl 10 Bceil BeicoTe, Ooee
s dekTHBHOE yIaBIMBaHHE TOHKOANUCIIEPCHBIX (pakiuii (MeHee 5 MKM), HIMPOKHIA
JIMara3oH 1o ra3y u JUCIepPCHOM dasze.

MoKpble MBUICYIOBUTEIN 00JIAIAI0T PAAOM IPEUMYIIECTB Hepe] APYTUMHU TH-
naMu mbuieynoBuTenei. [IpH MOKPOM TbUICY/IABIMBAHUN TOCTHTACTCSI KOHTAKT 3a-
MBUICHHOTO MOTOKA C YXHKOCTHIO B BUJIC KAlleJb UK IJICHKH, Oaroaapsi 4eMy MOK-
pble amnmaparhl SIBISIOTCS BBICOKOI(D(EKTUBHBIME MBUICYJIOBUTEISIMH, CIIOCOOHBIMHU
yIaBIUBATh YaCTUIBI pazMepoM 10 0,1 MKM U KOHKYPUPOBATh C (PUIBTPAIIMOHHBIMH
MBUICYJIOBUTEISAME U 37eKTpopuiabTpamu. OHHM YCIEIIHO MPUMEHSIOTCS Al obec-
MBUIMBAHUS BBICOKOTEMIIEPATYPHBIX Ta30B, B3PHIBO U M0KAPOOMACHBIX CPell, 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 Fa3006pa3HLIX 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-
MOyJaJIeHus] 1 000pOTHOTO BOJOCHAOXKEHHS, YTO yJOPOXKAET MPOLECC MbIICyIIaBIIu-
BaHMs. PaboTa 3THX anmapaToB CONpsDKEHa ¢ HeM30EKHBIMU NOTEPSIMU 1eDUIIUTHON
Bojbl. CaMy ammapaTsl M OTBOJSIIME T'a30X0/bl B OOJBIICH CTENEHH I10ABEPKECHBI
KOPPO3HMH, OCOOEHHO IIPHU OYHCTKE arpecCHBHBIX I'a30B, TPEOYIOT AOTOJIHUTEIBHBIX
MEPOTIPUATHI 10 AHTUKOPPO3NOHHON 3aIlINTE.

ITo cmocoOy neHCcTBUS MOKPBIC MBUICYJIOBUTEH OOBIYHO TOJPA3ACISIOTCS Ha
ckpy00epbl Bentypu, GopcyHOUHBIE U IEHTPOOESKHBIE CKpyOOEephl, OapOoTaKHO —
TICHHBIC allrapaTbl U IIPOYHUC.

OwibTpel. Bo3aeiicTBue MaHHBIX amnmapaToB OCHOBAHO Ha (MIBTPOBAHHUH 3a-
MBUICHHBIX a30B Y€pe3 MOPUCTHIE NMEPEropOAKH — TKAHU, BOJIOKHUCTHIE 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 (PHIBTPOB, CpPEAHME KANHUTAIBHBIE W JKCIDTyaTallMOHHBIC
3aTpaThl NENAl0T MX KOHKYPEHTHOCIOCOOHBIMU C JIEKTPOQHIBTpAMH H MOKpPOH
OYHCTKOM.

B Hacrosmee BpeMs HCKYyCCTBEHHBIE (DPMIBTPYIONIME MaTepHAabl BBITECHSIIOT
Marepuangbl UX XJOINKa, mepcti. Hanbonee pacrpocTpaHeHHBIME CHHTE THYECKHMHU
TKaHAMH U MaTepHaJaMHU SBISAIOTCA:

-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 MO OTHOLIEHHIO K KHCIOTaM, PACTBOPUTEIISM, a TakKe K UCTHpa-
HHUIO;

-HUTPOH 00IafaeT XOpoueH CTOMKOCTBI0 K yKa3aHHBIM XMMHUYECKHM Bellle-
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-
CHUANa30Jibl U APYTHUC.

OOmuMHN HEeJOCTaTKaMM PYKaBHBIX (MIBTPOB SIBISIETCS OTPAHHMUYEHHOE HX
MPUMEHEHHE B 3aBHCHMOCTH OT TEMIIEPaTyphl, BIAXKHOCTH, XMMHYECKOTO COCTaBa
ra3a M OmacHOCTH mokapa. K HemocTaTkam BceX BUAOB (IIIBTPOB MOXHO OTHECTH
MOBBILICHHE MX THAPABIMYECKOTO COIPOTHUBIICHUS B Tpolecce paboTbl. 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 JIEKHUT OCAKICHUE B3BEIICHHBIX YacTHII 110J] JEHCTBHEM
JNEKTPUUECKUX CWI. DJIEKTPO(WIBTP NpelCTaBiIsseT co0ol ammapar, B KOTOPOM
pa3MelleHbl KOPOHUPYIOILINE U OCaAUTENbHBIE 31EeKTPoabl. OcaiuTenbHbIE IEKTPO-
JIbl 3a3€MJICHBI, @ K KOPOHUPYIOUIMM HOABOJIUTCS BBIIPSMIICHHBIN 3JEKTPUYECKHUI
TOK BBICOKOT'O HaIpsKEHUS OT peoOpa3oBaTeNbHON MOICTAHIHH.

ITo cmocoOy ynmameHus OCakIE€HHON Ha 3JEKTPOJax IBIIH 3JICKTPOPHUIBTPHI
JIENIATCS. Ha CyXHe M MOKpBIe. B cyXux 31exTpouiabTpax MbUTh YHAISAETCS IIyTEM
BcTpsxuBaHusA. HopmanpHas paboTa cyxux ammapaTtoB oOecreunBaeTCs IpU TeMIle-
paTtyp€ O4YMIAEMBIX TI'a30B BBIIIE TEMIICPATYPbl TOYKHU POCHI, YTO HGO6XO}II/IMO JUIA
MMPpEAOTBPAIICHUA KOHACHCAIIUN BJIATU U YBJIAXKHCHUA OC&)K}]CHHOﬁ meuH. TlosiBre-
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 OpPOIMIAONIEH KUAKOCTBIO. TeMmeparypa OYMIacMOro rasa
IPY 3TOM JIOJDKHA OBITH BBINIE MM OJIM3KOM K TEMIIEpaType TOUYKH pockl. MOKpbIe
3MeKTPO(UIBTPEI MOTYT TaKK€ MPUMEHATHCS AT YIABIUBAHUS M3 Ta30BBIX MOTO-
KOB XHMJKHX YacTHIl B BUE TyMaHa WJIN Kalellb.

OneKTpoPHUIBTPHI MUPOKO MPUMEHSIOTCS B TEIUIOIHEPTETHKE, HA TOPHOOOIBI-
BAIOIMX, NepepadaThIBAIOMINX, METAUTYPrHUeCKUX U APYTHX HPENNpUATUSX 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 MPOMBIIIJIICHHOCTH.

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 ra30BOTO IOTOKAa B aKTHBHOW YacTH CYXHX 3JIEKTPO-
(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 sBnsteTcst 3HAUYUTENBHO 00JIee HU3KHUM 0 CPAaBHEHMIO C APYTUMH THIIAMH
NbUICYIOBUTENEH. 3aTpathl 3JiekTpodHepruu coctapistor 0,1 — 0,5 kBt yvac va 1000
M° ounmaemoro rasa. Pa6ora 21eKTpouILTPOB MOKET OBITH TIOJTHOCTHIO ABTOMATH-
3upoBaHa. [laHHbIE anmaparbl OTJIMYAIOTCS TMOBBIIICHHOW METaIJIOEMKOCTBIO, Tpe-
OYIOT CIIOXKHBIX CIIELHANBHBIX arperaToB Uil AJIEKTPONUTAHHUS U 3aHUMAIOT 0O0JIb-
mme rromany. K HemocTatkam a5eKTpoGMIBTPOB OTHOCSATCS BHICOKAs UX YyBCTBH-
TENIBHOCTh K OTKIIOHEHHSIM OT 33JaHHBIX TEXHOJOIMYECKUX PEKUMOB U K HE3HAUH-
TENBHBIM JIepeKTaM BHYTPEHHETO 000pYA0BaHUs, HEBO3ZMOXXHOCTh IPUMEHEHUS JIIISI
yJIaBIUBAHUS TBUTH C OOJNBIINM 3JIEKTPUYECKHM COIPOTUBIIEHHMEM M B YCIOBHAX
00pa3oBaHMs B3PHIBOOIIACHBIX CPEI.

OuucTka BLIOPOCOB OT ra3000pa3HbIX NPpUMecei.

TexHONMOTHYECKHE Tra3bl MPOMBIIDICHHBIX arperaToB KPOMe 30JblI U IBUTH CO-
JiepKaT BpeIHbIC Ta3000pa3HbIe BEIOPOCHI B BHIC JTUOKCHIA CEPhl H a30Ta, OKCHIA
yriepoja, CepoBOOpOIia U Apyrue. Y IaBlIMBaHUE Tra3000pa3HbIX BEIOPOCOB Tpecie-
JIyeT JIBE LIEIM. CAHUTAPHYIO OYHMCTKY T'a30B M HCIOJIH30BAHUE MPOIYKTOB JJIS IO-
JIydeHUsl YIOOPEHHIA, KHCIOThI, CEPhl M MPOYUX IIEHHBIX XMMHYCCKHX MPOIYKTOB.
Jlst O4MCTKU BBIOPOCOB OT Ta3000pa3HbIX MPUMECE MPUMEHSIOT METOIbI abcopO-
IIUHU, XEMOCOPOIINH, aJICOPOITHH, KATATUTHYECKOTO HIIN TEPMHUIECKOTO JTIOKHUTAHNS.

Meton abcopOIi OCHOBAH Ha MOTJIOMICHUH OJHOTO WIM HECKOJIBKUX BPEIHBIX
BEILIECTB )KUAKUM TorsoTHTeneM (abcopoentom). [Ipu BeIOOpe MOCIETHEr0 y4YHTHI-
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
MapOB TBEPABIMHU HMJIH KUIKHUMHU TOTIIOTUTENSIMH ¢ 00pa30BaHUEM MAJIOJIETYyUHX HIIH
MaJOpacTBOPUMBIX XUMHUYECKUX COEAWHEHUH. BOJBIIMHCTBO peakiuii, MpoTeKaro-
KX B IPOLECCE XEMOCOPOIMH, SBIAIOTCSA SK30TEPMUUECKIMHU U oOpaTuMbIMHE. [1o-
TJIOTUTENBHAs. CIOCOOHOCTh PAcTBOPOB B 3HAUNTEIBHOW CTETIEHH 3aBHCUT OT KOH-
CTaHTHl PaBHOBECHS XMMHYECKOH PEaKLIUH W MOYTH HE 3aBHCHUT OT JaBieHus. [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 Pa3BUTYI0 MHUKPOIIOPUCTYIO CTPYKTYDPY.
B kauectBe ajcopOeHTa Yale BCEro UCMOb3yeTCsl aKTHBHPOBAHHBIN yroib. Kpome
TOTO NPUMCHAIOT KaK aJICOp6eHTLI TaKKE CUJIMKArejb, aKTUBUPOBAHHBIC TJIMHO3EM U
OKCHJ aFOMUHHA, ITHONHUTHI U Tpodce.HekoTopbie amcopOCHTHI MPOMHUTHIBAOTCS
COOTBETCTBYIOIINMH PEAKTHBAMH, TIOBHIMIAIOIIAMHU dPPEKTHBHOCTD aCOPOINH, TaK
KaK Ha IIOBEPXHOCTH a/ICOPOCHTA B 3TOM CITydae MPOUCXOTUT XEMOCOPOIIHSL.

Karanutuuecknii METOJ OCHOBAaH Ha INPEBPAIICHUU BPEAHBIX KOMIIOHEHTOB
MPOMBIIICHHBIX BBIOPOCOB B BEHIECTBAa OC3BPEAHBIC MIIM MEHEE BPEIHBIC 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 kaTtanu3atopoB OOBIYHO
HCIOJIB3YIOTCS IUIATHHA U METAJUIbl IUIATUHOBOIO psifa, OKCUABI MEAU U MapraHua,
MapraHueBas pyJa U IIpO4Me, BBIIOJHEHHbIE B BUJAE LIAPOB, IPaHyll, KOJIEL WIH
IIPOBOJIOKH, CBUTOM B CIIUPAJIb.

TepMudeckuit METOT OCHOBAaH Ha BBICOKOTEMIIEPATYPHOM CKHTaHHUU BpPEIHBIX
MPUMECEH, COEPKAIUXCS B TEXHOJIOTHUSCKIX BEHTHISIIIMOHHBIX U IPYTHX BHIOPO-
cax. I ocymiecTBICHUS TOKUTaHUS (peaKkIy OKUCICHUS) HeOOXOIUMO TOAEep-
JKaHWE BBICOKHX TEMIIEpATyp OYHINAEMOTO Ta3a W HAIWYHE JTOCTATOYHOTO KOJIHMYe-
CTBa KUCIIOpoJa. BBIOOp CXEeMBI JOKUTAHUS 3aBHCUT OT TEMIEPATypbl W KOJIHYE-
CTBa BEIOPOCOB, OT COJICPKAHUS B HAX BPEIHBIX NMPUMECEH, KHCIOPOaa U MPOYEro.

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

I'azoananmsarop I'KII-1

Kynononomsiporpadpuaecknii razoananuzatop I'KIT — 1 mpencrasusier coboii
CTAIlMOHAPHBIN, PErHCTPUPYIOMHKN NMPHOOP HENPEPHIBHOTO IeicTBUS, MpeqHa3Ha-
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
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Ontuko — akKycTudecHii razoananmsarop I MK — 3 mpencrasnser coboit 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 HAa W3MEPEHHHU CTENCHHU IIOTJIOLICHHS OKUCHIO
yrilepona HHppaKpacHOH paIuaryy.

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 HCIOJIL30BaHUE BOAbI HA NpeaAnpusaTuAX.

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 sl OecriepeOoriHOTO oOecriedeHusl moTpeduTeneit Bomoi TpedyeMoro
KadecTBa U o0beMa. B cBOIO ouepenp, cHCTeMa BOTOOTBEICHUS — 3TO KOMIUIEKC HH-
JKCHEPHBIX, CAHUTApHBIX ¥ TEXHOJOTHYECKHX MEPONpPHUATHH, 00eCIednBaomnx
cOop, OTBeICHNE, TPAHCIIOPTHPOBKY CTOYHBIX BOJ, X OYHCTKY U 00E3BpEKUBAHHUE,
a Taroke 00paboTKy TBepaoil (assl. B OTACNBHEIX CiTydasx, dalie BCEro Ha KPYMHBIX
NPEINPHATHSAX, HMESTCsl COOCTBEHHAsI CHCTeMa BOAHOTO XO3SMCTBa C IOJHBIM TeX-
HOJIOTMYECKHM LIUKJIOM OT 3a00pa BOJbI JI0 €€ OYMCTKH, 00€3BPEIKUBAHUS U YTHIIH-
3a1uu TBepaoit (hasbl.

CucrteMbl BOOOOECIICUEHHUS] MPOMIIPEANPHUATHI, B 3aBUCUMOCTH OT BOIHBIX
TEXHOJIOTHYECKUX MPOIIECCOB, MOTYT OBITh MPSIMOTOYHOIO, MMOBTOPHOTO (TOCIIEHO0-
BaTEIbHOT0) M1 0OOPOTHOTO BOJJOCHAOKEHHUS.

B 3aBucuMoOCTH OT YCIIOBHMH IOCTYIUIEHHMS M TOCieAylomeil o0paboTku pas-
JWYHBIX KAaTerOPHH CTOYHBIX BOJ CHCTEMbI BOJOOTBEACHUS IOJPa3AEIAIOTCS 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 BOJOTOK. I[JISI 9TOr0 CMECh OBITOBBIX U IMpOU3BOI-
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 1nponu3Bo/a-
CTBCHHBIX CTOYHBIX BOJ B CUCTEMbI KaHAJIN3allU HACCJICHHBIX ITYHKTOBY.

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

-HapyIIeHne paboThl ceTei, HACOCHBIX CTaHIUI, 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 COOPYKEHHH BEILECTB;

-treMnepaTypa 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 Iepe] cOpocoM B CEeTh MX HEOOXOIUMO 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
NpUOPEXHBIX BOJ MOpEil», YTBEp)KICHHBIX CaHUTapHBIMH OopraHami. J{is mosepx-
HOCTHBIX BOJJOEMOB XO3IHCTBEHHO - ITMTBEBOIO H KYJbTYPHO — 6I)ITOBOFO HCIIOJIb-
30BaHUA (HOCHC BBIIYCKa CTOYHBIX BO)I) Ka4€CTBO BOABI B PACUYCTHBIX CTBOpax
JIOJDKHO COOTBETCTBOBATH YCTaHOBJIEHHBIM TpeOoBaHusaM. Ecnu 3tu TpeboBaHus HE
BBIMOJTHSIOTCSI, TO HEOOXOMMa JOTIOIHUTEIIbHASI OYUCTKA BOJ MEPel UX COPOCOM B
KOHerTHLIfI BOJOCM, CTCIICHb KOTOpOfI OIPCACIIACTCA 1O CICUAJIBHBIM METOJUKaAM
Y PYKOBOJICTBAM.

CyurecTByIOLIMe U MEPCHEKTUBHbIE METOABI OYMCTKH CTOYHBIX BOJ.

Tak kak CTOYHBIC BOJBI TPEICTABISAIOT CO00I monmancnepcHsle rerepodas-
HBIC arperaTuBHO — yCTOHYMBBIC CHCTEMBI, TO JJISI OUYMCTKH UX HEOOXOJMMO paspy-
IINTh arperaTUBHYI0 YCTOWYHMBOCTb M BBIAEIHUTH M3 BOJ TBEpAYIO (a3y (B3BELICH-
HBIE U TLIABAIONINE BEIIECTBA IIIOTHOCTBIO Gosee 1 kr/im®). KosulouiHble 1 MCTHHHO
pacTBOpeHHbIE KOMITOHEHTHI TOJBEPTHYTH NECTPYKTUBHOH 00paboTKe H0 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, OMOXHUMHMYECKHE METOZAbI OYHUCTKH CTOYHBIX
BOJI, COUETAHHUEM KOTOPBIX CO3/IaeTCA TEXHOJIOTUYECKAsl CXeMa OUHCTHBIX COOpPYKe-
HHUU.

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

[pouexnBanue HEOOXOAMMO JUIS BBIACICHHS KPYNHBIX BKIIOYEHHH (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 HAIIPABIAIOT UX B JIPO-
OWJIKHM, TIIE OHHU W3MENBYAIOTCS C YBIAKHEHHEM W OTOPachIBAIOTCS B KaHAJN Hepen
pEmeTKON s MOCTETYIONMETO BRIICICHNS B OTCTOMHMKAX. Permerkn — apoOuiKu
tuna PJ] He TONBKO 3ajepKUBarOT OTOPOCH, HO M M3MENBYAIOT WX 32 CUET CIICIH-
aNpHOTO TpHcnocoOeHns. Brinenenne MUHEpaIbHBIX IMPUMECeH 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 TEXHOJIOTMYECKON CXEMBI OYKMCTKH M 00pabOTKM ocamka
CTOYHBIX BOJ|, 'HPABINUYECKON KPYITHOCTH B3BELICHHBIX BEIECTB MIPUMEHSIIOT pas-
JIMYHBIC TUIBl MECKOJIOBOK: TOPU30HTANBHBIE, TAHTCHIIUAIBHBIC, a3pHpPYyEMBIE, pexe
BEepTUKaIbHBIC. B IMeCKoMoBKaxX BBINEIAIOTCA O0 95% MUHEpampHBIX YacCTHIl U3
CTOYHBIX BOA. 7Sl BBINCIICHUS W3 CTOYHBIX BOJ B3BCIICHHBIX W IUIABAIOUINX Be-
IIECTB, pa3lciCHHs WIOBOW CMECH Iociie OMOOKUCIUTENCH, IPUMEHSIOTCS pa3iind-
HOTO THTIA OTCTOWHWKH. Ha CTaHIMAX OYUCTKH TOPOJICKUX CTOYHBIX BOJ| MOCIEIHIC
noapasnestorces: (GyHKINOHATIPHO) HA TEepPBUYHBIC (BBIICILIIOTCS B3BECH W ILIaBa-
IOIIHE BEIIECTBA) M BTOPUYHBIC (Pa3IeiAIOTCs MIIOBas CMECh U OTpabOTaHHas OWo-
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-BOCXOSIIMM [TOTOKOM, C TOHKOCJIOWHBIMU Oiokamu. IlmaBatomiue Be-
IIeCTBa YAANSIOTCSA C MOBEPXHOCTH CIEIUATBHBIMU COOpHBIMHU OyHKepamu (paju-
ANBEHBIC OTCTOWHUKH), JOTKAMU (TOPH30HTAIBHBIC M BEPTUKAIBHBIC OTCTOWHUKHU) M
HAIPaBILIIOTCS Ha 00pabOTKy BMecTe ¢ OcaJkaMH. B mocnenHee BpeMs MONYYHIH
pacmpocTpaHeHHe OTCTOWHUKH CO BCTPOCHHBIMU B HUX TOHKOCIOHHBIME OJOKaMH,
YTO IMO3BOJISET MPH OJMHAKOBOW MPOIODKUTEIHPHOCTH OTCTaUBAHUS YBEIIMIHUTh CTe-
NeHb OYUCTKH BoX B 1,2 — 1,3 paza, a npu 0AMHAKOBOM CTENEHU OUUCTKU MOBBICUTH
MPOMYCKHYIO cIOcOOHOCTE 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  SBISETCS 3a4acTyI0 OKOHYATEIBHBIM 3TarioM o0paboT-
KH TOPOJACKHX MPOMCTOKOB. B 3TOM cirydae GpuaBTPHI BXOJAT B y3€J JOOUYHCTKU IS
6oJiee OTHOTO BBIAETICHHS YAaCTHUI] aKTHBHOTO WA WM OWOIUIeHKH. OUIBTPHI, UC-
MOJIB3yEMBIE IS OYHCTKH MPOMCTOKOB, MOTYT OBITh OE3HAITOPHBIMU M HAIIOPHBIMH.
B kadecTBe QUIBTPOBAHHBIX MEPETOPOAOK HCIOIB3YIOTCS TKAHH, METAIUTHYCCKIE U
IJIaCTMACCOBBIE CETKH, 36PHUCTBIE MUHEPAIbHBIE U OpraHuyecKue 3arpy3ku. Ousb-
TPBl IPUMEHSIOTCS AJI1 OYMCTKH BOJ OT HEPACTBOPEHHBIX M KOJUIOMJIHBIX YacCTHIL,
HAXOJISAIINXCS B CYCIICHAMPOBAHHOM W (HJIM) SMYJIBTHPOBAHHOM COCTOSIHHH; B3BeE-
IICHHBIX YACTHII, MACJIO- U HE(QTECNPOIYKTOB, 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-
JIEWCTBHUAMH, OT)KUMOM, TEIUIOBBIMH IOTOKaMu. Boxa mocne (GuibTpoBaHUA MOXKET
ObITh HaIlpaBJIeHa Ha MOBTOPHOE HCIONB30BAHUE IO COTIIACOBAHHUIO C TEXHOJOTUEH
MPOM3BOJCTBA. PereHepanioHHBIE CpEObl OTIPABIAIOTCS HA JIOMOJIHUTEIBHYIO
OYHCTKY WJIH Ha yTHJIN3AIHIO.

XUMHUYECKHE METOJbl MPHUMEHSIOTCS B OCHOBHOM AJISI OYMCTKH MPOM3BOJA-
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 COAIaHCUPOBATh KOJIHYE-
ctBo uonoB H* u OH , comepxainuxcs 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 MpUMEHsFoTCcs KucnoThl: cepHas HoSO4, conmstras HCI, azoTHas
HNOs3, pexe ykcycras CH;COOH. Bo3M0oKHO HCIIOTIB30BaHUE 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.

Cro4HbIE BOIBI, COJIEPIKAIIME 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 1O HHU3IIEH BaJICHTHOCTH, NIPH KOTOPOH JTaHHBIN 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
[IMaHHUJIOB, CYIb(UI0B, MEPKANTAaHOB, (JEHOJIOB, KPE30J0B U mpoydero. PeareHramu
JUISL 3TOTO METOJIa SIBISIFOTCSI XJIOP U €r0 HNPOU3BOJHbBIE (TMIOXJIOPUTHI, THOKCH/IbI,
XJIOPATHI), KACIOPO/, 030H, TIEPMaHTraHaThl, XPOMaTbl U OMXPOMATHI, TIEPOKCH]] BO-
Jopoza.

BoccraHoBHTEIIbHBIH METOJ IPUMEHSETCS AJIsl OYHUCTKH CTOYHBIX BOJ[ OT HUT-
PHUTOB M HUTPATOB, XPOMATOB M OMXPOMATOB, XJIOPATOB U HEPXJIOPATOB, CyIb(aToB,
OpoMaToB U MOAATOB. BOCCTAHOBHUTENSIMH B 3TOM Cllydae OyAyT OKHCIICHHBIE Iiepe-
MEHHO-BAJICHTHBIE 3JIEMEHTBI, CoJepikamecs B cCyiabdurax, cyiapduaax, comsix
JIBYXBaJIGHTHOTO JKeJe3a, CEpPHIUCTOM T'a3e, a TAK)Ke HEKOTOPhIe OpraHMYEeCKUe Bellle-
CTBa, HallpUMep, I'MPa3sUH 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, THAPABINYCCKAM N 0apOOTaKHBIM IepeMelInBaHueM. BrineneHne
TBEpIOH (ha3bl U3 CTOYHBIX BOJ] OCYIIECTBIICTCS MEXaHNIECKIMHU METOIaMU.

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

Koarymsamms - 370 mpomecc YKpYIMHEHHS KOJUTOMTHBIX YaCTHI[ KHUIKOCTH 3a
CYeT 3JEKTPOCTATHICCKUX CHII MEXMOJIEKYIIPHOTO B3amMoneicTBus. [Ipu mepBo-
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 yCTOHUMBOCTh MOIUIUCTIEPCHOM CUCTEMBI, B Pe3yNbTaTe
4ero MPOUCXOIUT pa3/elicHHe TBEPIOH U KUIK0# (a3. Hanbonpiee pacnpocTpaHe-
HHUE TOJIyYMIIM aTIOMO- M JKeJle30Cofeprkallue KoaryasHThl. Pa3HOBUAHOCTBIO Koa-
TYISIHA SBISIETCS porece (QUIOKYISINK - YKPYITHEHHE MEJKOIUCIIEPCHBIX YacTHI]
3a CYET IMEKTPOCTATHYECKOTO B3aUMOJCHCTBHUS 1O BIMSHHUEM CIICIIHAIFHO BBOIU-
MBIX TIOJIIAJICKTPOIIUTOB — (PIIOKYISTHTOB B KA4eCTBE KOTOPBIX, HAUOOJIBIIIEE Pacpo-
CTpaHCHHUE TIOTYYMIH aKTHBIPOBAHHAS KpeMHEKHUCIOTa i onrakpunamun (ITAA).

@ioTaIus - 3TO MPOLECC BBIICICHUS U3 BOJABI B IICHHBIA CIIOW B3BEIICHHBIX U
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: MHEBMATHYECKas, UMIIeJUIepHas, HallOpHAas, BaKyyMHas, OHooruueckas,
NIeKTPOGIOTALNS, SIEKTPOTHIPABIINYECKAS.

CopOumst — 3¢ ¢eKkTuBHbI MeToJ| TIIyOOKOH OYHMCTKH IPOU3BOJICTBEHHBIX
CTOYHBIX BOJ| OT PACTBOPEHHBIX OPTaHHYECKUX M HEKOTOPHIX HEOPTaHHUECKUX 3a-
rps3HeHui. [103BONSAET HE TONBKO BBHIIEIUTH M CKOHIICHTPHPOBAThH 3aTPSA3HCHUS W3
CTOYHBIX BOJI, HO M YTHJIU3UPOBATh UX B TEXHOJIOTHIECKOM TIPOIIECCE, a OUHIICHHEIC
BOJIBI UCTIOJIB30BaTh B 00OPOTHOM BOJIOCHAOKeHHH. B KadecTBe COpOESHTOB mpuMe-
HSIOT pa3IMYHbIC €CTECTBEHHBIC W HMCKYCCTBCHHBIC MAaTEPHANBI: 301y, KOKCOBYIO
MeJI0Yb, TOp(, IICONUTH], aKTHBHEIC TUHBI U MIpoYre. B HanOoNbIIeH cTeTeHu is
azcopOIMy MPUMEHSIOTCS] aKTHBHPOBAaHHBIE YTIIH, yIeNbHAs MOBEPXHOCTh aIcop0-
un KoTophix gocturaet 400 — 900 mr/r.

st 6oee KOHIIEHTPUPOBAHHBIX (O0Jiee 2 T/J1) CTOYHBIX BOJ, COAEPIKAIINX Op-
TaHWYECKHE 3arpsa3HeHus], 3QPEeKTUBHBIM METOJOM SBIseTCsS dKcTpakims. [locmen-
HSS OCHOBaHAa Ha CMEUICHWH JBYX B3aMMOHEPAaCTBOPHMBIX JXHIKOCTEH (OIHA WX
KOTOPBIX CTOYHAS BOJIA) M paclpe/leIeHHH B HUX, COTIIACHO PaCTBOPHUMOCTH, 3arpsi3-
HEHHOTO BelecTBa. KonnmyecTBEHHO SKCTPaKIUs XapaKTepu3yeTcst KodhhuneHTom
pacrpesienieHus], TO €CTb OTHOIIEHHEM KOHIEHTPALUU 3arps3HAIONIErO BEIECTBA B
JCKTPareHTe K €ro CoAep:KaHuio B CTO4HOH Boje. IIpu ycraHOBHBIIEMCS paBHOBeE-
CHUM DKCTPAreHTOB HCIOJb3YIOT Pa3IMYHbIE OPraHUMYECKHE BEILECTBA: alleTOH, XJIO-
podopm, Oyrnianerar, TOIyosa M mpouue. PaszneneHue sKcTpareHta 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 BBIIEIsIeMoro BemiecTBa. [locie pa3meneHHss cMECH 3KCTPAareHT BHOBB HC-
MOJIB3YETCS B IUKJIE OYUCTKH BOJ, @ BEUIECTBO YTHIH3HPYESTCS.

lereporenHslii HOHHBIA 0OMEH - HOHOOOMEHHas copOuus — mporecc oOMeHa
MEXIy WOHAMH, HaXOISIIMMICS B pacTBope (B CTOYHOW BOJC) M MOHAMH, IIPUCYT-
CTBYIOIIVMH Ha TMTOBEPXHOCTH TBEPAOH (ha3bl — MOHUTA. MeTo TI03BOIISIET 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 METAJLIbI, MBIIIbSK, Gocdop, cynbdarsl, xmopuas! U npodyee. MoHUTHI
MOAPA3/eNAI0TCS, B 3aBUCUMOCTH OT 3apsijia, Ha KaTHOHUTHI U aHHOHUTHI; OBIBAIOT
NPUPOJHBIE — aJTFOMOCHINKATH (MOHTMOPWUIOHUT, TJIAYyKOHUT, KIMHONTUIIONNUT) U
UCKYCCTBEHHBIE — HOHOOOMEHHBIE CMOJTBI.

DJIeKTPOXMMHUYECKasi OYMCTKA CTOYHBIX BOJI - OJIUH U3 Hauboliee pacripocTpa-
HCHHBIX METOJOB OYHCTKA. Ha OCHOBE HCIONB30BAHHS MPOAYKTOB AIIEKTPOIIH3A
BOJIHBIX PaCTBOPOB B OJHOM OOBECITUHEH PSJI MPOIECCOB: IEKTPOKOATYIISIIHS, IICK-
TpodIoTanus, 3ICKTPOPIOTOKOATYIANNS, SICKTPOOKUCICHHE, JIEKTPOBOCCTAHOB-
JeHne, o0e33apakuBaHue, HNEKTPOKOPPEKTUPOBKA peakuuu cpenbl. JJaHHBIH MEeTox
MPUMEHUM JUTSI OYMCTKHA 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 KOMIIAKTHOCTb, BHICOKAsl CTENEHb aBTOMATH3alluH, 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 nocnenaee BpeMst IUPOKOE pacpoOCTpaHEHHE MOTYyYMI 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 dext ounctku 1o 50%). CymHOCTh METO/Ia COCTOUT B 00pa30BaHMH r'ajibBaHUYE-
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 BpAIAIONIMXCS 0apa0aHHBIX MM CTALMOHAPHBIX C MEXaHHYECKUM
MepeMeIIMBAHNEM TaJbBaHOKOATYJIATOPAX, 3arpsS3HEHHBIX JKEJE3HOH CTPYKKOM,
’KEJIE3HBIM CKPAIoM, KOKCOBOW MEJIOUbIO.

buoxuMuyeckuii MeTon Haubosiee YKOJOTUISCKH YUCTHINA. [IpuMenseTcs: s
OYKMCTKH XO3SHCTBEHHO-OBITOBBIX M TPOW3BOJCTBEHHBIX CTOYHBIX BOJA OT PACTBO-
PEHHBIX U KOJUIOW/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-
JIeITeIIbHOCTH yKa3aHHbIe BemecTBa. OpraHnyeckasi 4acTh 3arpsi3HEHUH B 3TOM CITy-
yae sBJISICTCS JOMMHAHTHBIM cyOcTpaToM, a a3oT, (ocdop, cepa BBINOIHSIIOT POJb
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HCTOYHHKOB OMOTEHHOTO IMHTAaHMS IJISI SHEPTeTHUECKUX M CHHTETHYECKHX KIIETO4-
HBIX IPOIIECCOB.

3arpsA3HEHHOCTh CTOYHBIX BOJ OPIaHHYECKHMH BEIIECTBAMH 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
UCIIONIb30BAaHUU adpOOHBIX M (PaKyJIbTaTHBHO — adpOOHBIX MHUKPOOPIaHH3MOB, IJIS
JKU3HEACSATEIPHOCTH KOTOPBIX HEOOXOJMMO HaJIM4YHMe PACTBOPEHHOT'O KHCIOpOJa U
temnepatypa 10 — 40°C. A3poGHyI0 OUMCTKY BOJ BeIyT MHUKPOOHBIE COOOIIECTBA,
KyJIBTUBHPYEMBIE BO B3BEUICHHOM M NMPUKPEIUIEHHOM COCTOSHUH (aKTUBHBIN WII UM
Ouosoruveckast mieHKa).

AHa’pOOHYIO OYUCTKY NPUMEHSIOT, B OCHOBHOM, JJIsl IPOMCTOKOB C Ipeo0a-
JAaHWEM OPTaHWYECKHX 3arps3HEHHUH, a Taroke VI MHUHEPAIN3alMd TBEPHOH (asbl
(ocanmkoB, WIIOB, OMOIUIEHKH) Ha OYMCTHBIX COOPYKCHHsX. [Ipu TakoM Meroze
OYHCTKH TPOMCXOANT OMOJIOTHYECKOE OKHCICHHE OPraHMYECKHX BEIIECTB B OTCYT-
CTBHH MOJIEKYJIIPHOTO KHCJIOpOJa (3a CUET XUMHUYECKN CBS3aHHOTO B COCIMHCHUAX
802'4, 802'3, Coz's).

AKTHUBHBI{ WJI TIPECTABIAET COOOH COOOIIECTBO KHUBBIX MUKPOOPTaHU3MOB U
TBEpAOTo cyOcTpaTa B BUAE KOJUIOMAHOW amM(OTEpHOW CHCTEMBI OTPHIATENHLHOTO
3apsga. buoneHo3 akTHBHOTO Mia mpenacTaBieH 12 BugaMu: GakTepuu, MpocTeHine
9YepBH, IPUOBI, POXKKH, aKTHHOMHIIETH! U Tpoure. CKOTUICHUS GakTepHil OKpY>KEeHBI
CIIM3MUCTBIM CIIOEM M Ha3bIBAE€TCS 300TENISIMH, CIIOCOOCTBYIOIIUMHE COPOIIMH 3arps3-
HEHHMH, CTPYKTYPHUPOBAHUIO M OCAXKICHUIO. DJIEMEHTHBIM COCTaB aKTHBHOTO HJa
BKJIFOYAET yTJIEpOJl, BOAOPOI, a30T, KHCIopo, cepy. Cyxoe BemecTBo conepxut 70
— 90% opranunyeckoro u 10 — 30% HeopraHUYECKOro BEIECTBA, B 3aBUCUMOCTH OT
COCTaBa OYMINAEMBIX CTOYHBIX BOJ. TBepablii cyOCTpar NMpencTaBiseT OTMEPIIYIO
6uomaccy, B3BeCH U Ipoyvee, Ha KOTOPBIX 3aKPETIeHbl MUKPOOPTaHNU3MbI 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 MUKPOOHO# OYMCTKH BOJ OT OPTaHWYECKHX 3arps3HEHHH BKIIOYACT
HECKOJIBKO 3TAloB: CMEIICHUE CTOYHBIX BOJ ¢ OMOMAcCoii; COpOIHs 3arpsi3HEHUH 13
BOJI Ha TOBEPXHOCTH KJIETOK; ()EPMEHTHBIM THAPOIM3 W PACLICIICHHE OpraHude-
CKHX BEIIECTB A0 Ooyiee MPOCTHIX (GopM; TpaHCHOPT (HEePMEHTCYOCTPaTHOIO KOM-
IUIeKCa B KJIETKY ¥ BHYTPUKJIIETOYHOE €TO OKHCIIEHHUE; BBIBOJ METabOIUTOB U3 KIIET-
KH.

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

Buonornyeckue npyapl NPUMEHSIOT JUIL OYUCTKH M TTyOOKOI OYHCTKH 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, OCBOOOXKAAsICh OT OPraHMYECKHUX 3arpsA3HEHUI BCIel-
CTBHE KOMIUIEKCHOTO BO3IEHCTBUS 300- M (PUTOIUIAHKTOHA, KHCIOPOJA, BO3OyXa,
(hOTOXMMHUUYECKHUX PEaKIIi, MUKPO(IOPHI JOHHBIX OTIOKECHHUH.

Haubomnsiee pacnpocTpaHeHHE MOTYYMIIA a3POTEHKN M OHOGUibTpel. OOmu-
MH TpeOOBaHHMAMH IS HUX SIBISIETCSl IPEIBAPUTEIBHOE OCBETIICHHE 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 KOTOPOH pa3BUBAETCS OUMINAIOIIAS
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 crydyae 6nouiibTpel SKOHOMUYECKH
MPEeANOYTHUTEIbHEE a3POTCHKOB.

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 CIIy4ae XapakTep HCIIOJIb3ye-
MOH KJacCH(HKaIMi COOTBETCTBYET PACCMaTPHUBAEMBIM acCIEKTaM: CKJIAIHpOBa-
HHIO, OYUCTKE, NepepaboTke, 3aXOPOHEHUIO U IMPEAOTBPALICHUIO WX TOKCHYHOTO
Bo3neiicTBus. Kaxkaas oTpacib NPOMBINIIEHHOCTH UMEET COOCTBEHHYIO Kiaccu(u-
karuio otxon0B. CormacHo 'OCT 12.1.007 —76 «Bpennsie Beniecta. Kiaccuduka-
s 1 obmmue TpedoBanus 6e3omacHocT» I10 nenarcs Ha 4 kacca OaCHOCTH:

| xJlacC — Ype3BBIYAMHO OMACHBIC: P HAJUYUU B OTXOJAX PTYTH, CYJIEMBI,
XPOMOBOKHCIIOTO KaJIHsl, TPEXXJIOPUCTON CypbMbl, OeH3anpeHa, OKCH/Ia MBIIIbIKA U
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 HUKEJISl, OKCHJIa CBHHIIA, YETHIPEXXIOPHCTOTO
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 IO MM TOcie 00paboTku. Ha ncnomn3ye-
MOCTB BJIHMACT HEC TOJIBKO MX KAa4C€CTBO, HO U KOJHYCCTBO B JAHHOM MECCTC, 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 ¥ CeJIbCcKOX03sicTBeHHbIe. [0 cocTaBy OCHOBHBIM MOKAa3aTelIeM MOX-
HO CUMTaTh NMPOHMCXOXKICHUE OTXOJOB:_OPraHMYECKOE W HEOPraHWYECcKOe, a TaKKe
CKUTaeMble 0TX0/1bl Wi HeT. Oco0yIo rpyIiny MpeAcTaBisIoT OO0 OTXOAbI B BUE
9HEPruH, Ha3bIBaeMble JHEPIETHYECKUMH (TEIIO, IIYM, PaJHOaKTHBHOE H3JIY4YEHHE).

Ilo yrunuzanuu 1O paznnyarorcs Kak:
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-HEHUCIOJIb3yeMbIe (HeYyTHIH3HPYEMBIE);

-HCIIONIB3yeMBbIe (YTIIIN3UPYEMBIE):

OTX0zbI BO3HUKAIOT KaK B Pe3yJIbTaTe PON3BOJCTBEHHON AEATEIBHOCTH, TAK U
npy oTpedsicHnn. B cOOTBETCTBUY € 3TUM OHM MOAPA3AEIIAIOTCS HA OTXOJIbI IPOU3-
BOJICTBA M OTXOJIbI ITIOTPEOICHHUS.

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-XUMHUYECKON MIIN MEXaHWYECKOW MepepaboTKH CHIPbsl, MOJIyYEeHHE KOTOPBIX
HE SIBJIUVIOCH LIENbI0 IIPOM3BOICTBEHHOTO IMpoliecca, M KOTOPhIC B JalbHEHIIeM Mo-
I'yT OBITh UCIIOJB30BaHbl B HAPOJHOM XO3SHCTBE KaKk rOTOBasi NPOJYKLHS IIOCIE CO-
OTBETCTBYIOIIEH 00pabOTKM MU B Ka4eCTBE ChIphs AN mepepaborku. B mpouecce
MPOU3BOJICTBA 00Pa3yIOTCsS CTOYHbBIC BOJBI U MX OCA/IKU, IBIMOBBIC I'a3bl, TEIUIOBHIC
BBIOPOCHI M TIpOYEE.

OTx0oxamMu MOTPEOJICHHUS CUNUTAIOTCS Pa3IMIHOTO POJa M3IENUsl, KOMIUIEKTY-
IOIIME JIETANd M MaTepHaIbl, KOTOPBIE 10 TEM WJIM MHBIM NPHYMHAM HE NPHUTOIHBI
JUTSL aTbHEHIIEro NCI0Ib30BaHusl. DT OTXOABI MOXKHO pa3/ieNInTh HAa 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 OTXOAaMH SIBJISIIOTCS MHIIECBbIC
OTXOJIbI, H3HOIIEHHBIE N3/IeNUsI 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), xoropsle yxe nepepabarsiBaloTcs 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 U JanpHeHmero ncnoiap3oBanus B kadectse 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, Ky/ia TIOCTOSIHHO 3aHOCSTCSI MX HOBBIC BHJBI JUIS OINPEAETICHHS NadbHEHITNX
Mmep ux obesBpexuBanus. B CIIIA pa3zpaboTaH psia rpafauuii Juis pa3iIndHbIX perH-
OHOB CTpaHbl, B OCHOBHOM IIO THUILy HCIIOJIb30BaHUS OTXOJOB C BblaeneHueM 115
HaVMEHOBAaHUHA ONACHBIX BEHIECTB. B nayipHelIIeM mpennosiaraeTcsi paciiupUTh
HOMEHKJIaTypy Takux oTxo70B 10 400 nHanmenoBanuil. [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;

-TIPOU3BOJICTBCHHBIE M CTPOUTEIBHBIC OTXObI;

-IEJI0YH;

-JIETKOBOCTIJIAMECHSIEMBIC KHUIKOCTH;

-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-
HOMHYECKH L€JIeCO00pa3HO, HEOOXOAMMO IIPABMIBHO pPacCUUTaTb HOPMBI cOopa
BTOPUYHBIX OTX0A0B. [IpH olleHKEe HOPM clleAyeT ONpeaeauTh HICTOYHNKH 00pa3oBa-
HUsE BMP, npoananm3upoBaTh BIMSHUE TEXHOJIOTHYECKHX, OPTaHU3AMOHHBIX, KO-
HOMHYECKHX (PaKTOPOB Ha 00BEM OTXOZOB, CTENEHb MX UCIIOJIB30BaHUSI.

Coop u Tpancniopruposanue I10O.

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 IIPOAYKTOB. BOJBIION ombIT B 0o6sacT cOopa, TPAaHCIIOPTHPOBKH U 00pabOTKH
OTXOJIOB TIO 3aBOACKOH TEXHOJOTMH HAKOIJIeH B cTpaHax 3amamgHoil EBpomsr n
CIIA. OnHo# 13 HEepBBIX CTPaH, BHEAPUBIINX KOMIUIEKCHYIO IIEHTPaIH30BaHHYIO
cuctemMy cOopa, TpaHCTIOPTHPOBAHUS, mepepadoTku u yrwimzanuu [10 u 3arps3He-
HUHM B MacmTabax Bceil crpassl, 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 T1O. [o nepBoii cxeme cOOp OTXOIOB MPOU3-
BOJIUTCSI ABTOMOOWJIBHBIM TPaHCIIOPTOM, JOCTABJISIOIIUM 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 KOHTeWHepax. IIo BTOpo cxeme norpyska OCYLIECTBIIIETCS B
JKEJIE3HOIOPOIKHBIE IIUCTEPHBI, BaTOHBI, TIOJIyBarOHbI MJIH Ha IIaTGopMel. I1pu sToM
TaKXkKe yhenseTcs OONBIIOe MECTO KOHTEHHEPHOMY cIocoOy IepeBo3oK. Tperbeit
CXEMOH MpeaycMOTPEH BBIBO3 OTXO0B M3 TOPO/a BOAHBIM TPAHCIIOPTOM. B TeueHnn
MHOTHUX JIeT OOJBIIOE KOJNYECTBO OTXOJOB M 3arpsi3HEHUi, cobupaembix 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 MTHEBMOTPAHCIIOPTOM T10 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 BbiBo3a [10 mpegycMaTpuBaeT CIEAYIONINE TEXHOJIOTH-
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!, mpeaHa3HadeHHbIE I MEPEBO3KH TBEPIBIX M MAacTOOOPa3HBIX
I10, momxHBI HMPEACTaBIATh COO0I METATUYECKYIO CBapHYI0 KOHCTPYKIHUIO IPH
HE0OX0MMOCTH YCHJICHHOH peOpamu KeCTKOCTH. B BepxHel yacTi pacroaratorcs
3arpy304HbIe JIIOKH, BHYTPEHHSS IOJIOCTh 00paboTaHa KpEeMHHII — 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 3QQEKTUBHBIX CPEACTB 00pabOTKH U
yrumm3anuy 6oxpmoro gucna 10 ObTM IMPOKO PacTpOCTpaHEHBI METOABI HX
CKIIaTUPOBAHNS Ha TOPOJICKUX cBaIKax BMecTe ¢ THO nnm Ha crieruaabHBIX CBal-
kax [1O, B GONBIIMHCTBE CIydaeB MMEBIINX IMPUMHTHBHOE YCTPOHCTBO. B HacTos-
mee BpeMs TaKOH METOJ CKJIAJUpPOBAaHHSA M 00E3BPEKMBAHUS OTXOJOB 3alpeIleH.
[IprMUTHBHBIE MYCOPHBIE CBAJIKHM 3aMEHSIOTCS HA OpraHH30BaHHbIe noauroHsl THO.
OTX0zbI CKJIAANPYIOT HA TPYHT C COOJIOJCHUEM YCIOBHH, 00ECIICUNBAONINX 3aIH-
Ty OT 3arpsAI3HEHUs] aTMOC(EPHI, MOUBHI, TOBEPXHOCTHBIX U I'PYHTOBBIX BOJ, IPETIAT-
CTBYIOILIMX PaclpOCTPaHEHUIO OOJIE3HETBOPHBIX MHKpOOprann3MoB. Ha monuronax
npousBoauTcsa ymioTHeHue THO, mo3Bossiolee yBEINYUTh HArpy3Ky OTXOAOB Ha
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€IMHHMILY TUIONAH, 0OecIeurnBasi 3JKOHOMHOE HCIIOJIb30BAHUE 3€MENIbHBIX YJacTKOB.
I'naBHBIMHU KpHuTepUsMH npreMa TokCHYHbIX [10 Ha mommronsl THO sBnsoTCA: 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-
THYECKUM YCIOBUSIM: BIIAXKHOCTH He Oornee 80%, He OBITH B3pHIBOONIACHBIMH, 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 XMMUYECKUX PEaKIHi B
Tomme ckiagupyemoi maccel. 110, momyckaemble Ha MOJHIOH, HE JOJKHBI BbIJe-
JIATHh Hapbl U ra3dbl, JarOOIUE B3PBIBOOMACHBIC WJIM AOOBUTBIC CMECHU C BO3AYXOM H
razaMu moiauroHoB. Croil 3axopanuBaeMbix Ha cBamkax TBO u IIO gocturaer
00br9HO OonpIION TommuHEL. [locne mcuepmaHuss BO3MOXHOCTH CKJIAJUPOBAHHS
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
9KOHOMHYECKH BBITOHBIM HAJIQJANTh MPOMBIIIICHHYIO TOOBIYY OHorasa.

IInaMOHAKONWUTEIN - OCHOBHOH THIT IPOMBINUICHHBIX XPAHMIIHII, KOTOpPBIE
CTPOST 110 OJJHO- U MHOTOKacKaJHOMY IPUHLHUITY C CO3[JaHUEM IUIOTUHBI, OeperoB u
Yaly nuiaMoxXpaHuiumia. s Toro, 4ToObl ciMBaeMble MPOMCTOKH HE (HIbTPOBa-
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 MOJYYWJIO paclpocTpaHeHHe B psane 3apyOexHblx crpaH. K mpemmymiectBam
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
SIBJISIFOTCSI OCA/I0YHBIE TIOPOJIBI: MECUaHNWKH, W3BECTHSKH, JOJOMHTHI, 0Onajaromne
JIOCTAaTOYHO BBICOKOM MPOHHUIIAEMOCTHIO.

Kak ogue n3 crocobor o6e3BpexuBanus 10 npuMeHseTcss METOI UX CHKHTa-
HUs coBMecTHO ¢ THO Ha cnenuanbHBIX MyCOPOCKHUTATEIbHBIX 3aBoAax. I10aUroHsI
JUT 00E3BPEKMBAHMS M 3aXOPOHEHUS! TOKCHYHBIX 110 SBISIOTCS OPUPOIOOXPaHHbI-
MH _COOPYKEHHSMH, MpEeIHA3HAYCHHBIMH [UIS PETYISPHOTO IEHTPATHM30BAHHOTO
cbopa, ynaneHus, 00e3BpeKUBAaHUS M 3aXOPOHEHUS HEYTHIM3HUPYEMbIX TOKCHYHBIX
OTXOJIOB, 3arpsA3HEHUI 1 HEKOHJULMOHHBIX MPOAYKTOB MPOMBIIUIEHHBIX NPEANIpUs-
Tuil. KonuuecTBo U MOLIHOCTh MOJIUIOHOB AJS KaXIOrO IMPOMBIIUIEHHOTO paioHa
00OCHOBBIBACTCSl TEXHHKO-DKOHOMHUYECKHMH pacueTamMu. B cocraBe IOJMTOHOB
NpeyCMaTpUBaCTCs CTPOUTENILCTBO TPEX OCHOBHBIX OOBEKTOB, KOTOPHIE MOI'YT
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OBITH PacrioJIOKEHBI Ha OTHOM WX HECKOJIBKHX 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 pacrosiararoTcs CIENHaTbHO 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 TBO, Tak Kak Hapsy ¢ 3aXOPOHEHHEM M MPUMHUTHBHBIM C)KUTaHU-
€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;

-TIPOU3BOJICTBCHHBIC M CTPOUTEIBHBIC OTXObI.

[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 XapaKTepHUCTHKON cocTa-
Ba OTXO/IOB M KPaTKHM ONHCaHUEM Mep 0e30IacHOCTH 0OpalieHust ¢ 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 camonposepru

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
MPOU3BOJCTBEHHBIX MOMeIeHus X Bol 3Haere?

4. KakxoBbl OCHOBHBIE METO/bI OYMCTKH BBEIOPOCOB 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)XKe 0COOCHHOCTH UX CKIAJUPOBAHUS Ha CIICNHAIN3UPOBAHHBIX MOJUTOHAX.

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

-paboTa ¢ TOKyMEHTaNueH U AeIaMu IpeAnPHUsITH;

-TIOJTHAS TIPOBEPKA BO3IyXOOXPAHHOW JCATEIEHOCTH MPEIPHUATHS;

-ON€paTUBHBIC UJIN LICTICBLIC ITPOBEPKU.

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, opopMIICHHE W OTIIPaBKa MPOTOKOJIOB Ha IITpad, MOATOTOBKA CIIPAaBOK
Ha JIENPUMHUPOBAHKE, CIIPABOK U MHCEM B BBIIIECTOSININE TOJIOBHBIC OPTaHU3AIMH I10
MOJYNHEHHOCTH NPEATPHUITHS;

-TeKymas paboTa, a UMEHHO: MepenrcKa ¢ MOJKOHTPOIbHBIMH MIPEAIPUATHIMHU
U MX BBIIIECTOSIINMH OPTaHU3AIMSIMU; COTJIACOBAHUE IUIAHOB U MEPONPHUSTUH, pe-
THCTpAIUs TEXMACIOPTOB MBIIETa300YHCTHBIX YCTAaHOBOK; BBIJa4ya CIPABOK HA Ipe-
MHUPOBaHUE, PACCMOTPEHUE TEXIOKYMEHTALIUU; COTJIACOBAHUE ITYHKTOB Pa3MeEIIeHUs
MIPOM3BOJICTBEHHBIX OOBEKTOB; PHEM IIOCETUTEICH, PACCMOTPEHHUE TIHCEM, KaJ00 U
3SIBJICHUN TpakJaH; BBHIMOJIHEHUE ONEPATHBHBIX U BHEIUIAHOBBIX 3aJaHUM; IEXKyp-
CTBO 10 KOMUTETY, 03HAKOMJIEHUE C TEXHUUECKOM JIMTepaTypoil; HOArOTOBKA CTaTen
B )KYpHAJIbl, Fa3eThl U IPOUEE;

[NonHas mpoBepka KOHTPOJIMPYEMOTO OOBEKTA MPOBOAUTCS C LENBIO BBISBIE-
HUSL COCTOSIHHS PabOT 10 BCEM HANpaBJICHHAM BO3IyXOOXPAaHHOW AEATEIHHOCTH.
Marepuansl MOJTHOW MPOBEPKH SBIISIIOTCS OCHOBOM /JI MOATOTOBKH CIIPABOK, IH-
ceMm, otdeToB. [1o ee pesymbraTaM 0OpMIIIETCS akT CO BCEMH MPHUIOKEHUAMH. [le-
PHOAMYHOCTH MOJHBIX MHCHEKTOPCKHUX MPOBEPOK BO3AYXOOXPAHHON NESATEIHHOCTH
OTIpeNieNAeTCs] 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.

OOcietoBaHuE NPEANIPUATHS — MPOBEPKA COCTOSHUS BO3IYXOOXpAaHHOH nes-
TEJILHOCTH HEIOCPEICTBEHHO Ha IPOW3BOJCTBEHHBIX IUIOLIAISMX — BKIIOYAET B ce0s
CJIEYIOLIHE JTAllb:
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-03HAKOMIICHHE C TEXHOJOTMYECKUMU PEriaMeHTaMH, OCOOCHHOCTSIMU HPOU3-
BOJICTBA;

-TeXHHYECKUH OCMOTp CTalMOHAPHBIX MCTOYHHWKOB 3arpsi3HEHHS aTMOC(Epb
(opraHN30BaHHBIX M HEOPTAaHU30BaHHBIX C YCTAHOBKAMH OYHCTKH I'a3a);

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

-03HAaKOMJICHHE C PACIIOJIOKEHUEM U 00OpyLOBaHHEM MecT 0TOopa mpol BbI-
6pocos;

-IIPOBEpPKa COCTOSHHUSI CTPOHUTENLCTBA (PEKOHCTPYKLHUH, TEXIEPEBOOPYIKECHHS)
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 BEIOPOCOB, OCHAICHHBIX
YCTaHOBKaMH{ OYHMCTKH ra3a CICIYET NMPOBEPUTH BCIO HMEIOLIYIOCSH OKYMCHTALHIO
N0 SKCIUTyaTalud ¥ OOCIY)KHBaHHIO Ta3olbUICYNaBIHBaOIMX ycTaHoBOK (I'OVY):
NACIOPT, aKT TEXHHYECKOTO OCMOTpa, rpaduK peMOHTa, )KypHAIBl ydeTa BPEMCHH
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 MEPONIPHUATHI TI0 COKPAIIICHUIO BEIOPOCOB;

-HaJIMYue JOKYMEHTOB, 00OCHOBBIBalOHINX 3((eKTHBHOCTH pa3zpabOTaHHBIX
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 OCHOBHBIC 3a/1a41 TOCUHCIICKIIMY BXOANT:

-BBISIBJICHHE HEHUCIIOIb3YEMbIX YCTAHOBOK IIBUIETa3009MCTKH;

-BBISIBJICHHE NCTOYHHKOB, ITOUISXAIINX ocHameHno ['OY;

-BBIABJICHUC UCTOYHUKOB, HCYUTCHHBIX HHBCHTapPISaHPIeﬁ.

-o(opmIIeHHE PE3YIILTATOB IPOBEPKH.

IIpoBepka npeanpusATHS CUUTACTCS 3aBEPILICHHOW MOCJE MPEIbsIBICHUS HH-
CHEKTOpOM O(OPMIICHHOTO aKTa, MOAMHCAHHOTO PYKOBOJIUTENEM MPEANPHUATHI H
3aBEpEHHOT0 repOoBoii nedaTrio. B Teuenne He 6osee 2 — X HeAeb MMOCie POBEPKU
NPEANPHUSATHEM JOJDKHBI OBITH pa3pabOTaHbl MEPONPHUATHS 10 YCTPAHCHHIO BEISB-
JICHHBIX HapyLIeHUI U U3/1aH NpHUKa3, KOMUsl KOTOPOTO JIOJDKHA OBITH HAIpaBiIeHA B
MHCIEKIIHIO.
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HNHCcneKTOpCKNii KOHTPOJIb 32 BOOOXPAHHOM e TeJIbHOCTHIO Npeanpus-
THA.

KoHTpos BOA0OX03IHCTBCHHON ACATCALHOCTH IPSANPHUATHI BKIIFOYACT . aHAIN3
JIOKYMEHTOB TI0 BOJIOTIOTPEOJICHHUIO M BOJOOTBEACHUIO, IPOBEPKY (paKTHIECKHX Me-
POTIPHUATHI M0 HCIOJIB30BAHMIO U OXpaHe BOJHBIX PECYpCOB, HAIMCAHUE aKTa MpO-
Bepku. K OCHOBHBIM JIOKYyMEHTAaM, OHPEIEISIONHIM BOIOXO3SIHCTBEHHYIO JIESTEIIhb-
HOCTB MPEANPHUATHI 1 HOIIEKAIIMM KOHTPOJIIO IPU NPOBEPKE, OTHOCITCS:

-3KOJIOTMYECKUH NacTopT NpeNIpUsiTHs;

-paspelIeHne Ha CIelHalbHOE BOJOIOIb30BaHUE;

-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 opme 18 KC (cTpouTenscTBO BOIOOXPAaHHBIX
00BEKTOR);

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

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

IIpoBepka BOIOXO3SMCTBEHON AEATENHHOCTH MPEANPHUATHS IPOU3BOAMTCS IO
CIEyIOUIeH cxeme:

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

-0co00e BHHMaHHUE YJCISIETCS: TalbBaHUYECKOMY IPOU3BOJICTBY (COJH TSXKe-
JBIX METAJUIOB), OKPACOYHOMY IIPOM3BOACTBY (Kpacka), MeXaHOCOOPOYHOMY LiEXy
(HedTenpon3BoAHBIE), CKIAABl TOPIOUE-CMa30YHBIX MaTE€pUalIOB M JIETKOBOCIIAMe-
HSIOMIUXCS KUAKOCTEH (HEPTEeNpoayKThl), aBTonpentpusitus u rapaxu (CIIAB),
nepepalaTbIBaioIasl IPOMBIIIJICHHOCTh (aMMHAK, OPraHMYeCcKHe BELIeCTBA), XHMMH-
YeCKHe MPEANPUITUS (ILUPOKHI CIIEKTP 3arpsI3HSIOIINX BEIECTB);

-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 MEPOIIPUATHI 1 NPEANUCAHUN aKTOB MPEIBIIYLIHX 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 IPOoo.

[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 JICHB;

-Ha JIOKAJIBHBIX OYHCTHBIX COOPYKCHMAX — B3BEIICHHBIC BEIIECTBA, HE(TEIPO-
JIYKTBI, XHPBI; KOHTPONb 1 — 4 pa3a B Mecs;

-Ha BHEIUIOIAJHBIX OYHCTHBIX COOPYXCHHUSIX — BCE KOMIIOHEHTHI, MOCTYIA0-
IIKE MPU COOTBETCTBYIOMIEH TEXHOJOTHH, a Takke pH, B3BeIICHHBIE BELIECTBA, CO-
neconepxamue, XI1K, BIIK, pactBopennsiii O,, rpynna azora, cyabpuIbI, 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, OmopunbTpax — pacrBopenHbiii 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 BoJONOTPEOIEHUS M BOJOOTBEICHHS 110 YCTAHOBICHHOH (op-

me otyetHocTH (2TII — Boax03) ¢ pa3bsICHEHUSIMU IPUIMH H3MEHEHUS;
2. MeponpusaTys, NPOBOAMMBIE BOAOINOJIB30BATEISIMUA MO PALHOHATIBHOMY
HCIIONIb30BAaHHIO BOJI, BHEAPEHNUIO 00OPOTHBIX CHCTEM BOJOCHAOXKEHUS;

3. Hannuwme y Bomomosb3oBaTesiell YTBEP)KICHHBIX IUIAHOB 10 OXpaHe W pa-
IIHOHAJIEHOMY HCIOJIb30BaHUIO 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, BIMSHHE Ha 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 CTPOUTENIHLCTBA BOJAOOXPAHHBIX COOPYKEHH;

10. KoHKpeTHbIE MPEJIOKEHHUS [0 YCTPAHEHUIO MMEIOUIMXCS HEJIOCTATKOB 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 onMcaHWEM NPHYHMH aBapuH, KyJa NpOU3BeleH 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 aHAJIH30B 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 OpraHU3aI[OHHO-TIPABOBHIX, HOPMATHBHBIX, METOIMYECKUX IPUEMOB U JeH-
CTBHI, TO3BOJIAIONINX BCECTOPOHHE M3Y4YHTh, OOBEKTUBHO PAaCCMOTpPETh Mpejiara-
eMBle K pealM3allid IPOEKTHBIE pelIeHUs. MITOromM SKOJIOTHYECKON IKCHEepTH3BI
SBIIIOTCS 3aK/TIOYCHUS, B KOTOPBIX CIENaHbl COOTBETCTBYIOIIME BBIBOIBI U JAHBI
MPEIOKEHHS O LENecO00Pa3sHOCTH OCYIIECTBICHHUS TOTO MM HHOTO MPOEKTa C TOY-
K{ 3pEHUS PALMOHATIBHOCTH HCIIOIb30BaHMS MPUPOIHBIX PECYpPCOB, BKIIOYAs KO-
HOMUYECKHI U COIMANIbHBIN (akTOpHl. [ TaBHOW MEPCICKTHBHOM LeIbI0 YKOJIOTHYe-
CKOH KCTIEPTH3HI SIBJISICTCS COXPaHEHHE HOPMAJIBHOTO (PYHKIMOHHUPOBAHHS 3KOCH-
CTEMBI, IIPEIOTBPAIIECHHIE YXYIICHNS yCIOBUI KU3HN YEJIOBEKa, ITOBHIIICHNE Kade-
CTBa IIPUPOIHON CPEJIBI.

OO0BeKTaMH TOCyIapCTBEHHON 3KOJOTMYECKOW HSKCHEPTH3BI, MOJUICKAITIMHU
PacCMOTPEHHUIO, ABISIIOTCS: CXeMa PAa3BUTHS M pa3MeIleHHUs IPOU3BOJUTEIBHBIX CHII
Ha OTPENIEICHHBIX TEPPUTOPHUAX, TEPPUTOPHATIBHBIE KOMIUICKCHBIC CXEMbI OXPaHBI
NPUPOJIBI, TIPOrpaMMbl (POPMHUPOBAHHS TEPPUTOPUATBLHO-TIPOU3BOJCTBEHHBIX KOM-
TUIEKCOB; KOMIUIEKCHBIE CXEMBI OXPaHbl U PAI[HOHAIFHOTO HCIIOIB30BAHUS BOTHBIX,
3eMeJIbHBIX, MUHEPAJIbHBIX U APYTUX MPUPOIHBIX PECYPCOB.

TlocynmapcTBeHHas SKONOTHYECKas JKCIEPTH3a MPEANPOSKTHOW W MPOCKTHOM
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-COIHMAIbHO-3KOHOMUYECKasl IKCIIePTH3a;
-coryiacoBaHue (IIPOCToe, CPEeIHEN CIIOKHOCTH, CIOXKHOE);
-Ha3HA4CHHUE I'PAHUYHBIX YCIIOBUM.
TocynapcTBeHHOM DKOJOTHYECKON DKCIIEPTU3E MPHUCYIIM CHEINPUUSCKUE 0CO-
OEHHOCTH:

-00513aTEeTIHFHOCTD SKOJIOTHYECKON SKCIEPTU3BI KaK dTara pacCMOTPEHHUS Tpe-
MPOEKTHBIX W MPENIUIaHOBBIX MaTepHaNoB Mo o0bekTam DenepaiabHOTO M pecmyO-
JIMKAHCKOTO 3HAYCHUS, HAMEYACMBIX K pa3MEIICHUIO Ha Tepputopun PO;
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-HE3aBUCHMOCTh U OOBEKTHBHOCTH HKOJIOTHUECKON 3KCIEPTU3bI 00YCIOBIMBA-
eTcsl PaloOHATIBHOW OpraHW3alel aAMHHACTPATUBHOTO MOJYWHEHUS 3KCIIEPTHU3HI,
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 (QJIbTEPHATUBHOCTB) B MOJXOJE K OLIEHKE U BHIOOPY BO3MOXK-
HBIX ITyTeH perIeHus UCCIEAYEMBIX IIPOoOIeM.

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-
JWYHBIE CTAaHIAPTHI, HOPMBI, IPaBHIIa, NHCTPYKIHH 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 3akmrouaeTrcs 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 ykazaHust
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K BBINOIHEHNIO KOHTPOJIBHBEIX paboT CleIyeT MPUCTYIHUTh IOCIE TIATEIEHOTO
U3y4EeHHs PEKOMEHIOBAHHBIX HICTOYHUKOB JIUTEPATYPHIL.

B pesynbraTe caMOCTOSATENHHOTO N3YyUSHNUS AUCIUIUIMHEI HEOOXOJMMO BBITION-
HUTHh KOHTPOJBHYIO paboTy, KoTopas cocTouT u3 10 Bompocos, Bcero npuseaeHo 50
BONpocoB. CTYIEHT BHINOIHIECT KOHTPOJIBHYIO 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 BBINOJHSET KOHTPOJIBHYIO paboTy moja HomepoMm 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 KHWKKHU. Tak, uis1 HoMepa 3a4eTHOM KHUXKKU, 3aKaHYHMBAIOILETO
Ha 51, HOMepoM BOIpoca KOHTPOJIbHOM pabOThl HY)KHO CUMTATh 1; 1715 Homepa 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 uccnen0BaHMS HHKXEHEPHOM YKOIOTHH.

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 MAJOOTXOAHBIX 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 kodddumnmenta 6€30TXOAHOCTH B Pa3sIUIHBIX OT-
pacisx npou3BOJICTBA.

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

12. TexHosornyeckue, aiMUHUCTPATUBHBIC, YKOHOMHUYECKHE, IKOJIOTHYe-
CKHe TpeOOBaHUs AJIsl CO3/IaHUsI MATIOOXOTHBIX M O€30TXOAHBIX TEXHOJIOTH.

13. Kpurepun xauectBa arMoc(epHOTO BO3/1yXa.

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

15. Vcrounukn 3arps3HeHHst aTMOC(EPHI.

16. VHBeHTapu3anust HICTOYHUKOB BEIOPOCOB.

17. DKOJIOTHYECKUH MacTiopT NPEATIPUSATHS.

18. MeTo/p! M CPENICTBA PErUCTPALIUH 3aTr PSIBHEHHSI aTMOC(EPHI.
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19. OCHOBHBIE CTTOCOOBI IPETOTBPAIICHIS U YIaBIUBaHHUA 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. VcTouHuky 3arps3HEHHs] BOAHBIX 00BEKTOB.

24, OueHKa Ka4ecTBa BOJ: CyLITHOCTh U OCHOBHBIC IPUHIIUIIBL.

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. Krnaccuukarus mpoMBIIUIEHHBIX OTXOIOB.

30. Hopmuposanne cOopa yTHIN3UPYEMBIX OTXOHOB.

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. MHCnEeKTOpecKuil KOHTPOJb BO3JYXOOXPAaHHOM JEATENbHOCTU IIPE.-
NpUSATHS.

36. MHcnekTopckuii KOHTPOJIb BOJOXPAHHOM A€ATENbHOCTH IPEAIPUATHUS.

37. DKoJoruYecKas SKCTIepTH3a: CylHOCTh, CBOMCTBA.

38. AcTeKThl B3aMMOJICHCTBHS TIPONU3BOJICTBA U TIPUPOJIHON CPEJIBL.

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

40. [MpyuHOMTIBI paloOHaIbHONH OPTaHU3ALUH TPOMBIIIIEHHOTO POU3BO/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
MPOMBILUICHHOH JIESITeIbHOCTH Ha THApOochepy.

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

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

45, O030p CYIIECTBYIONIUX COBPEMEHHBIX CIOCOOOB TPEIOTBPAICHHS

HETaTUBHOTO BO3JCHCTBHS MPOMBINIICHHONW ACSITEIBHOCTH HA OKPYXKAMOIIYI0 CpPeIy
B Mupe U B PoccHu: TOCTOMHCTBA M HEINOCTATKH, IMEPCIICKTUBBI UCIIOJIE30BAHUS B
XXI Beke.

46. OcobeHHOCTH O0OMEHa BEIIECTBOM, SHepruei u uHdopmanueid B pam-
KaX HPUPOJHO-IIPOMBIIICHHBIX CHCTEM.
47. ACHEKTBI «BIMSHHUS» U «BO3JCHCTBUS» MPOMBIIUICHHOTO MPOU3BOJI-
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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. [IpaBoBasi 1 HOpMaTHBHASL OCHOBBI 3KOJIOTHYECKON SKCIIEPTH3HI.

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. VmxeHepHbIe CpPEICTBA 3alUTHl BOJHBIX OOBEKTOB OT BO3JEHCTBHS IIPO-
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 MPOMBIIUIEHHOTO MPOM3BOJICTBA UX BKJIAJ B COCTOSHHE OKpYKa-
FOILEH Cpeibl.

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

8. TlepcneKTHBBI pa3BUTHsI MPOMBIIUIEHHOTO NTPOM3BOACTBA B aclleKTe 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 OIpeeNseTcss Mo IMocieaHeil mudpe
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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