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1. LUlenn nekumMoHHOro Kypca

JIeKIIMOHHBIN KypC 3HAKOMUT CTYAEHTOB C MHKCHEPHOM KOJIOTHEH U €€ MECTOM B 3HAHUSAX O
YEJIOBEKE U IIPUPOJIE

2. MeTogmnyeckoe obecneyeHne NEKLUMOHHOIo Kypca

MUHXXeHepHas 3KOSOrua n eé MecTto B CUCTeMe 3HaHUMN O YenoBekKe U npupoae

[Tpo6nembl 3aIMTHI OKPYKAIOIIEH Cpe/Ibl 3aTparuBaioT Beex Jrofeid. OT HUX He CKPBITHCS HU
Ha JPyroM KOHTHHEHTE, HU B cCaMOM IITyOOokoM OomOoyoexuie. IsiTasich pazodparscst B mpobiie-
Max BO3/ICHCTBUS YEJIOBEKAa Ha OKPYKAIOIIYIO CPE/y, ClIOC00ax 3aIIUThl OT HETaTUBHBIX MPOSIBIIC-
HUW 3TOrO BO3ACUCTBUS, YEJIOBEUECTBO CO3/1aJI0 MHOKECTBO HAayK U HAYyYHBIX HAIPABICHUM, KaX-
J10€ U3 KOTOPBIX OIEPUPYET CBOEN TEPMUHOJIOTHUEM, UCIIOJIB3YET CBOU METO/bI UCCIIEIOBAHU.

[ToHATHIHBINA amnmapar MHXCHEPHOW HSKOJIOTHUU BKIIOYAET B ce0s MHOXECTBO TEPMHHOB,

c(hOpMUPOBAHHBIX HA CTHIKE PA3JIMYHBIX 00JacTel 3HaHMH. PaccMOTpUM HEKOTOPBIE U3 HUX.
r

Buocghepa — obonouka 3eMIu B KOTOPOW pPa3BUBACTCS KU3HI .
pa3zHoO00pa3HBIX OPraHU3MOB, OXBATHIBAIOIIAS HIDKHIOK YacTh aTMO-
ctepst (mo 15 kM), Bcto ruapocdepy (1o 12 KM) U BEpXHIOIO YacTE
muTocdepsl (10 5 kM). B 6Hochepe KuBble OPraHU3MBI H CPEA MM
oOuTaHusl OpPraHUYECKH CBSI3aHBI APYr ¢ Apyrom. YenoBeueckoe o0
IIECTBO SBJSICTCS OJHUM M3 ITAlOB PA3BUTHS JKU3HU Ha 3emiie, T.€
OJHHMM H3 3TaroB OuoreHe3a. Henb3s 3a0bIBaTh 0 TOM, 4TO 3eMIIS
HAaIII OOIIUIi IOM, a, 3HAYUT, MpoOJIeMbl 3aIIUTHl OKPYKAOIIEH
cpenpl, T.e. MOIJCPKAHMS B TOME YACTOTHI i O€30MACHBIX IS KU3HH
YCIIOBUH, 3aTParuBaioT BCEX JIFOICH.

BepHajackmii)

Kak npumep MOxHO mpuBecTH TOT (Pakt, uto 99% Bcero BemecTBa B BEPXHHUX CIIOSAX JHUTO-
cdepbl TpaHC(HOPMHUPOBAHO KHUBBIMH OpranuzmMamu. CymMMapHas macca >KUBBIX OpPraHU3MOB
3eMiIu OlleHUBAETCs NpuMepHo B 2,4+ 1012 .

HcTopus xu3HN Ha 3eMile 0XBaThIBaE€T OKOJIO 3,5 MIIpA. JIET ¥ TOJIBKO 1,5 MIIH. J€T mpouuio
C Hauaja MocJIeAHero nepuona «Kaiino3ouckou 9pbly — MOMEHTA BO3SHUKHOBEHUS «AHmponoze-
Hay.

buocdepa pazBuBaercs. Uenoeueckoe 0OLIECTBO SBISETCS OJAHUM U3 IMAN08 PA3GUMUA
Jcu3Hu Ha 3emiie, T.e. OJIHUM M3 3TanoB OnoreHe3a. OTIMYUTENILHON YepToil OMoreHesa Ha co-
BPEMEHHOM JTare YBOJIOIUHU SBISICTCS BIUSHUE padymMa (pa3yMHOMN JEATEIHHOCTH YEJIOBEKA).
CnenoBarensHO, OMOTEHE3 TOTYYHIT XapaKTEPHBIN NMPU3HAK HoozeHe3a. COOTBETCTBEHHO TPOUC-
XOJIUT TIOCTETICHHOE TpeBpaiieHue ouocdepsl B HOOChepy.

VIMeHHO MH)KEHEpHasi SKOJIOTHs SBISAETCS BEAYIIUM 3JIEMEHTOM IMpeoOpa3oBanHus O6uochepsl
B HOoCepy. OHUM U3 HEHTPAIBHBIX B MHKEHEPHOH HKOJIOTUH SIBISIETCS MOHATHE «IKOJIOTHYe-
cKasi cucTeMay (9KOCHCTEMa), KOTOpasi OTHOCUTCS K KJIACCy CIOXHBIX CHCTEM (HEBO3MOXKHOCTb
CTPOTOro MaTeMaTW4eCcKOrO OMHMCAHUS, MHOTO3BEHHOCTh CTPYKTYPHOTO COCTaBa MU MHOTOCBSI3-
HOCTb COCTAaBJISIIOIIUX CTPYKTYPHBIX €IMHHIT).
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Hoocghepa — chepa pazyma, BbICIIas CTaaus pa3BUTUsI Onochepsl, CBSI3aHHAs C BOSHUKHOBE-
HUEM U Pa3BUTHEM B HEl 4eIIOBEUECTBA, KOTAA pa3yMHas 4eoBeuecKas JesTeIbHOCTh CTAHOBUTCS
[JIABHBIM OTPEACISIONUM (HaKTOPOM TII00ATBHOTO Pa3BUTHSL.

Haynem ¢ ocHoBoOmosnararomux MOHATHH U ONpenesneHud. B mocnenHee BpeMs NOSBUIIOCH
OTPOMHO€ KOJIMYECTBO CJIOBOCOYETAHUH, UCIIOJIB3YIOMIUX KJIACCUUECKUN TEPMUH «IKOIOTHSD.

TepMuH npeanokeH HEMELKUM y4eHbIM ODpHCTOM lekkeneM B 1886 r. M3HauanbHO 5KOJI0-
TUsl paccMaTpuBajach Kak HayKa, MCCIEAYIOIIasi 3aKOHOMEPHOCTH KU3HENEATEIbHOCTU Opra-
HU3MOB B MX €CTECTBEHHOU cpelie oOMTaHUs, T.e. Kak OMo3Koyorus. B Hacrtosiimee Bpemsi STOT
TEPMHUH YHNOTPEONSIOT Ui 0003HAYEHUS CUCTEMBI SKOJOTUYECKUX 3HAHHM, COCTOSIIEH U3 pas-
JUYHBIX HAIPaBICHUH, KAXKJI0€ M3 KOTOPBIX MOXET BBICTYNATh B KAau€CTBE CaMOCTOSITEIBHOM
HayKH.

Dxonozusn — HayKa, u3ydaromas yCjJIoBUA CYHICCTBOBAHUSA KHUBBIX OPraHM3MOB, UX B3aUMO-
CBSI3b MEXKy CO00I U Cpefoif, B KOTOPOil OHU OOUTAFOT.

O,Z[HI/IM U3 NCHTPAJIbHBIX MMOHATHH SABJISICTCS «IKOJIOTHUECKAST CHCTEMAY).

IKonozuueckas cucmema (IKocucmema) — 3T0 COBOKYITHOCTb COBMECTHO OOMTAIOUIMX pa3-
HBIX BUJIOB OPTaHU3MOB M YCIIOBUH MX CYIIECTBOBAHHUS, HAXOSIIMXCS B 3aKOHOMEPHOM B3aMMO-
CBSI3U JpYr C Apyrom (IpuMep: 03€po, KOMHara, i€ YeJOBEK MPOBOAUT 3HAYUTEIbHYIO 4YacThb
JKU3HU).

DKOJOTHYECKUE CUCTEMBI MOTYT OBITh:

¢ MHUKPOIKOCHCTEMaMU (TOPILIOK C IBETKOM);
+ Me30dKocucTeMami (Jiec, mpyn);
+ Makpo’KocHCcTeMaMH (OKeaH, KOHTUHEHT)

Crnenyromiee NOHATHE, HE MEHEE BAKHOE JJI1 MHKEHEPHOM AKOJIOTHH, 3TO — 9KOI02UHECKUll
gaxmop.

IKonozuueckuii hakmop — EMEHT Cpelibl, OKA3bIBAIOLIUN CYIIIECTBEHHOE BIMSIHUE Ha JKU-
BOW OpraHU3M.

Dxonoruyeckue GaKkTophl MPUHATO JSTUTH Ha:
+ (pakTopel HEKUBOH cpenbl (HampuMep, KITUMATUYECKUe — TeMIleparypa, Blaxk-
HOCTb U T.IL.);
+ Omotuyeckue — (aKTOphl JKUBOW CpENbl, CBA3aHHBIC C BIUSHUEM JKUBBIX CY-
LIECTB;
*+ AHTPOIIOTEHHBIE — (PAKTOPBI, BIHSIONINE B IPOIIECCEe ACSITEILHOCTH YEIOBEKA.

AHTponoreHHasi aKonorus

OKoJIoTHsl 4YeJloOBeKa — HayKa, 3aHUMAIOLIAsCsl UCCIEJOBAHMEM DKOCHCTEMBI «UYEJIOBEK —
OKpYKaloIas cpesia», NpudeM paccMaTpuBaeMasi 3KOCHCTEMa MOXKET HOCHTh TNIOOANbHBIHN, peru-
OHAJIbHBIN U JIOKAJIbHBINA XapaKTep.
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OcHOBHOI peMeT & ]
HU3YUYCHHUA
AHTPOIIOTEHHOMN
3KOJOTHUU —

BO3JCHCTBHUE YeI0BEKa

Ha OKPYKAIOLIYIO0 €T0
cpeny (Ha mpupoay), a
TaKke u oOparHoe
BIIUSIHUE OKPYKaIOLIEH
Cpezbl Ha
JKU3HEACSITEIIbHOCTh

YCJI0BCKa.

Axanemuk lBapir C.C. — «Bo3nukias 6onee 100 et Ha3a 3KOJIOTHS Ha HAIKX T1a3ax
CTaHOBHTCSI TEOPETUUYECKOM OCHOBOM MOBEACHHUS YEI0BEKAa MHYCTPUAIBHOTO 00IECTBA B MIPUPO-
ze»

B nacrosiiiee BpeMsi €CTh BC€ OCHOBAHHSI TOBOPUTH O TOM, YTO BCEBO3PACTAIOIIEE pa3pyIIU-
TEIHHOE BO3JICHCTBUE AHTPOTIOTEHHBIX (PAaKTOPOB HA OKPYKAIOIIYIO Cpely MpPUBENO €€ Ha TPaHb
KpHU3Hca.

B3aumoneiicTBrE YeIOBEKa C OKPYXKAIOIIEH €ro Cpeoil MOKET IPOUCXOIUTD:

*B MPOIIECCE TPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKa
*B TIpoliecce OBITOBOM EATETHHOCTH
*B [IPOLIECCE BOCHHBIX JECHCTBUN

Kaxxpast U3 3THX COCTABISAIOIMIUX IEATEIHHOCTH YelIOBEKa 001a/1aeT CBOMMH OCOOEHHO-

CTSIMH C TOYKHU 3pEHUS PYHKITMOHUPOBAHUS IKOCUCTEMBI «UEIIOBEK — OKPYXKAIOIIAS CPENIar
Hac Gyner uHTEepecoBarh GyHKIIMOHUPOBAHUE JTOKATHLHONW IKOCHUCTEMBI «UETIOBEK — MIPOU3-
BOJICTBEHHBIN OOBEKT — OKPYKAIOIIAS CPEIay.

AHmponozeHHasa IKono2uA SBISETCS MEXIUCIUIUIMHAPHON HayKo#, Oa3umpyromeics Ha
KOMILJIEKCE «IKOJIOTU3UPOBAHHBIX» (DYHIaMEHTATBHBIX HAyK W MPUKIATHBIX TUCIHUIUIAH, pelia-
IOIUX TPOOJIEMBI PAITMOHATBHOTO B3aMMOACUCTBUS o0IecTBa U mpupoasl. Ocoboe MecTo cpenu
MPUKJIATHBIX TUCHUIUINH, BXOSIINX B aHTPOIIOTEHHYIO 3KOJIOTHIO, 3aHUMAET WHXKEHEPHAs IKOJIO-
rusl.

Huxcenepnasa skonozus — TPUKIATHAS TUCIUIUIMHA, TMPEACTABISAIONIAs COO0OW CUCTeMy
HAyYHO 00O0CHOBaHHBIX MH)KEHEPHO-TEXHHUUECKHX MEPOTPHUSATHI, HAPABICHHBIX HA COXPAaHEHUE
Ka4eCcTBa OKPYKaIOIIEl Cpelibl B YCIOBUSIX PACTYIErO MPOMBIIIEHHOTO Tpou3BoAcTBa. NH-
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AHKEHCPHAA 3KOJIOrHs BO3HHKIIA HA CTBIKE TCXHHYCCKHX, €CTeCTBCHHBIX H COLMAJIBHBIX HAYK.

|

B oreuecTenHON nuTEpaType HAPALY C TEPMHUHOM
«HHKEHEPHas SKOJIOTH YaCTO UCTIONB3YIOT TEPMHHEI,
Omu3KHe MO CMBICTTY, HO HE SABISIONIHECS CHHOHHMAMH,
HATPUMeEp: ITPUKIALHAS IKOJOTH», «ITIPOMBILICHHAS
IKOJIOTHS, «0E30MACHOCTD KUZHEASATEIEHOCTI, «3al[1Ta
OKPY2KaIOHIeH CpeasDy, «OXPaHa OKPYKAIOMIEH CPeabDy,
«oxpana Tpyaa» u T.11. Ocobo cienyer OTMETHTH /1Ba

NoCJICIHUX TEPMUHA.

OxpaHa OKpy’KalomnieH cpepl 0 ONpeeNeHHIO MPeICTaBIseT
co0oil cucremMy NpaBoOBbIX, TEXHUYECKUX U CAHUTAPHbBIX Mep,
obecrieunBalOMINX palHOHAIBHOE UCITONBb30BAHNE, COXPaHECHHE

1 BOCTIPOM3BO/ICTBO TIPHPOIHBIX PECYPCOB.

OxpaHy OKpYXKafoLIel Cpelsl ClleAyeT OTHeCTH K
HAIMPaBJIEHHUAM, UTMPOKO UCTIONB3YOLIHM 3KOJIOTHYECKHE
3HAHUS, UIMEIOLIHE CKOPEE CMBICT 3aMpPETOB HIIM OrPAaHHYEHUH
(TeXHHYECKUX, FOPUAMYECKUX, OPraHU3alMOHHBIX U T.11.)

HEXEIU ONTHMHU3ALHN HPUPOAONOAB30BAHMS.

C apyro#i CTOPOHB!, OXPaHa OKPYKAIoLel Cpeanl SBJIAeTC CHCTEMOMN, ITPAKTHYECKH
peanu3yronieil Te IeneHanpaBlIeHHbIC TEHCTBUS, KOTOPhIE GOPMUPYIOTCS (C HAyYHBIM 000CHOBA-
HUEM U OTIBITHO-IKCIIEPUMEHTAIBHBIMU NIOATBEPKACHUSIMH) B paMKaX CaMOCTOATEIbHON HaydHOU

JUCHUITIIMHBI «I/IH)KGHepHaSI SKOJIOT'HI».

UYro kacaercs TEpPMUHA «OXpaHa TPyAa», TO, Ka3aloCh Obl, OH OTCTOMT €lIe AaIbIIe OT MOHS-
THUSL «3KOJIOTUS», HO TO TOJIBKO Ha MEPBbIM B3MIsA. Eciy NpUHATH TE3UC O TOM, YTO BHYTPHIIPO-
M3BOJICTBEHHAS OKPYKAIOLIAs Cpefia U oM, paboTaroliye B Hel, B3aUMOICHCTBYs, 00pa3yloT Jo-
KaJIbHbIE SKOJOIMYECKUE CUCTEMBI, C YeM TPYAHO HE COTJIACHTHCS, TO BCE PACCYKJIEHHS 00 oXpaHe
OKPY)KAIOLIEH CpeAbl OKaKyTCsl CIPABEAJMBBIMM M JUIsl NMPUKIAJAHOM HAy4dHON JUCLMILIMHBI
«OxpaHa Tpyaa», TOJIbKO Ha IPyroM ypOBHE B3aMMOJACHCTBUS YEJIOBEKA U OKPYKAIOIIEH €ro cpe-
ael. OxpaHa Tpyaa — cuctemMa odecreueHust 6e30MacHOCTH JKU3HU U 3[I0POBbsS paOOTHUKOB B TIPO-

necce prl[OBOfI ACATCIIBHOCTH, BKJIFOHAIOIIasA MpPaBOBLIC, COUAJIbBHO-3KOHOMUYCCKUC, OpraHnu3a-
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[IUOHHO-TEXHUYECKHE, CAaHUTAPHO-TUTHEHUYECKHe, JIeueOHO-TTpo(UIaKTHIecKue, peadbuinTanu-

OHHBIC U UHBIC MCPOIIPUATHUA.

B sTOM CcMEBICHE JIOKalIbHAS SKOCHUCTEMA «YCIOBEK — OKpyx)aromasa €ro npous3BoJACTBCHHAA
cpcaa» ABIIICTCA MPEAMCTOM HUCCIICAOBAaHUA B OTpAC/Ii HAYKU U TCXHHUKU «be3omacHOCTb TpYy-

Ja».

Wrak, BeICTpanBaeTcs cucTeMa:

OG’LQKT HCCIICOOBAHUA — DKOCUCTEMA
IKOJIOTHA
«BUJ — OKpYXKaIOIIas cpeaa»
y
" OOBEKT UCCIIEAOBAHUS — BKOCUCTEMA
AHT] OITOT ¢HHAA
YEOJIOTHA «YCJIOBCK — 0pr>1<a}omaﬁ cpe;[a»
y
" OOBEKT UCCIIEAOBAHUS — BKOCUCTEMA
HizxeHepHan
YEOJIOTHA «YCJIOBCK — 0pr>1<a}omaﬁ HpOI/IBBOI[CTBeHHaH
| cpena»
Oxpana OxpaHa
oc TpyAA

I/Iuofcenepna}l IKos102uA — CUCTEMaA HAYYHO 000CHOBAaHHBIX HHKCHCPHO-TCXHUYCCKUX

MEpONPUATHH, NpHU3BaHHAs pa3padaTbIiBaTh WHKEHEPHBIE METOJbl MCCIECAOBAHHS HKOCHUCTEMBI
«JETIOBEK — OKPYXKAIoIasi CPeaa», MHKCHEPHO-TEXHUIECKHE METObI M CPEJICTBA 3alUThHI YeI0Be-
Ka U OKpYXarolllel ero cpeibl OT 0COO0OMACHBIX, OMACHBIX U BPEIHBIX aHTPOIOTEHHBIX (haKTO-
pOB.

B kauecTBe 3KOIOTHYECKON CUCTEMBI «UEIOBEK — MPOU3BOICTBEHHBIH 00BEKT — OKpYKaIOIIast
cpena» MOXET pPacCMaTpHUBAThHCs JTI000€ MPOMBIIIIICHHOE MPEANPUITHE, BKIIOYaoliee B ce0s Ma-
TepUaIbHbIe, SHEPTeTUUECKUE U JIOCKHE PECYPCHI, 3aHATHIE B IPOU3BOJICTBEHHOM IIpOLIECCe.

Takue cucTeMsl XapaKTepU3YyIOTCs TEM, YTO B 3aBUCHUMOCTH OT YCJIIOBUHM BHEIIHEH CPEbl MO-
I'yT IPUHUMATh HECKOJIBKO COCTOSIHUHM MPH OJJHUX U TEX K€ HayalbHBIX yciaoBusx. [loatomy ams
MCCIICIOBAaHUS TaKUX CUCTEM JIOJDKEH OBITh MPUMEHEH CUCTEMHBIH MOIX0/.

[Ipobnema sKkonMOrMYECKOM O€30MacCHOCTH B paMKaX MPOU3BOJICTBEHHOTO MPEAIPUSTHS
J0JDKHA aHAJIM3UPOBAThCA B IIMPOKOM aclieKTe KaK KOMIUIEKCHAs 3ajada 00ecrieueHHs] BHYTPH-
MIPOM3BOJICTBEHHOM 0€30MaCHOCTH U OE3BPEAHOCTH, a TAKXKE 3AIUTH OKPYKAIOLICH CpeIbl.

Pemenne mpoGnemMbl 3KOJIOrHYECKOM O€30MacHOCTH MPOU3BOACTBEHHBIX MPEANPHUSITHN Tpe-
OyeT MpuBIEUEHHs CUCTEMbl 3HAHUH, 00bEAMHSAIONICH Ha OCHOBE OOIIEH METOMOJIOTHH, J10CTHKE-
HUS B 001acTH 6€30MacHOCTH TPYAa, OXpaHbl OKPYKAIOIIEH Cpelbl M MPOMBIIIJICHHOW 0e301macHo-
CTH.
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Oxpana mpyoa — cuctemMa 3aKOHOJaTeNIbHBIX aKTOB M COOTBETCTBYIOIIUX UM COLMAIEHOAKO-
HOMUYECKHX, TEXHHUYECKHX TMTHEHUYECKUX M OPraHM3alMOHHBIX MEpOIPHITHH, 00ecreynBaro-
muX 6€30MaCHOCTh, COXPAHEHHE 30POBbs U PaOOTOCHOCOOHOCTH YEJIOBEKA B IPOLIECCE TPYIa.

Texnuka 6Oe3onacnocmu — CUCTEMa OPraHU3AIMOHHBIX M TEXHUYECKUX MEpONPUSATHHA U
CpPEeICTB, NPEAOTBPAIIAIONINX BO3ACHCTBHE HAa Pa0OOTAIOIIMX OMACHBIX M BPEAHBIX MPOHU3BOJ-
CTBEHHBIX (paKTOPOB.

Oxpana okpysycaioujeii cpedpl — CUCTEMA IIPABOBBIX, TEXHUYECKUX U CAHUTAPHBIX MED,
00ecreynBaoNX PAlMOHATIBHOE MCIIOJIB30BAaHUE, COXPAHEHUE M BOCIPOU3BOJICTBO MPUPOIHBIX
pecypcos.

AHTponoreHHble hakTopbl

Anmponozenusle paxkmopot — HakTophl, BOSHUKAIOIINE B MPOIECCe ACITETbHOCTH (TIJIaHU-
pyeMoi U ciydyailHOM, MOCTOSSHHOW U MPOIJION) YeloBeKa, IpUUeM JIeATEIbHOCTh YEJIOBEKa MO-
XKeT OBITH OBITOBOM, TPOM3BOJICTBEHHOW U TAKXKE CBI3aHHOUW C BOCHHBIMU JICHCTBUSIMH.

Cucremarmzanus uHpopManuu o0 SKOCHCTEME «JEIIOBEK — IMPOU3BOJCTBEHHBIH OOBEKT —
OKpYKalolasi cpeqiay, a Takke pa3paboTka TEXHUYECKHX METOJIOB M CPEJICTB 3alIUThI KaK YeJIOBe-
Ka, TaK U OKPYXKAIOUIEH ero cpesl MPOBOIUTCS HA OCHOBE O0OOIICHHOTO MOHATHUS AHMPONO2EeH-
Hble npou3eoocmeennvie paxkmoput (AIID).

Eme pa3 momdyepkHeMm, 4TO peub HIET O TeX (akropax, KOTOpbe OOYCIOBJICHBI TPYIOBOH,
IIPOU3BOJICTBEHHOM AESTEIBbHOCTHIO.

B pamkax paccmarpuBaemoii sxocucteMbl AIID MOXHO onpenenuTh Kak (pakTopsl, Crocoo-
HBIE BbI3BaTb HETaTUBHBIC U3MEHEHUs 3]0POBbs YEJIOBEKA, HEIIOCPEACTBEHHO 3aHATOIO B IIPOU3-
BOJICTBEHHOM IIPOLIECCE, U AHTPOIIOTCHHBIC M3MEHEHUs OKPYKAIOLIECH Cpenbl, MOABEPKEHHON
BO3JICHCTBUIO JAHHOTO NMPOU3BOACTBEHHOIO MPOLIECCa.

FROCHCTeMA
»»1EJIOR €K-TIP OM.

npeqp.-OC"
Y

ATIlD

Onacusie 0 $axToph O cobo-
epemueie [I1E zarp. QC omacusie I[P

Puc. 1.1. AHTpONOreHHbIe NPOU3BOACTBEHHbIE (DAKTOPBI

ATI® MOXHO KIacCH(PUIIPOBATh IO PAa3HBIM IIPH3HAKAM.
ITo cBoeii mpupoe AIID MOTYT OBITH:

* (Qusnueckumuy,

* XHMHUYECKUMH,
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* OHOJOTHYECKHUMHU,
* MCUXO(PHU3UOIOTUYECKUMH.
ITo cBoemy nevictBuio AIID MoryT pa3aensarbcs Ha:

* gpeonvle — AI1D, BO3CHCTBYS KOTOPBIX HA PAOOTAIOIINUX B OMPEEICHHBIX YCIOBUSIX
MPUBOJAT K 3200JI€BaHUIO MIIM CHIDKEHHIO pab0oTOCTIOCOOHOCTH (HarpuMep, IIyM, BUOpanus,
SNIEKTPOMArHUTHBIE TIOJIS),

* onacusle — AI1®, BO31eHCTBUS KOTOPHIX HA PA0OTAIOIIMX B OMPEACICHHBIX YCIOBUAX
IIPUBOJAT K TPABME WJIM JIPYTOMY PE3KOMY YXYAIIEHHIO 340POBbs (IEKTPUUECKHUI TOK, Tra-
3000pa3HbIil XJIOp B ONPEeNCHHBIX KOHIIEHTPALHSIX, ITyM, BUOpauus u ap.),

B 3aBucuMocCTH OT ypOBHS U NPOJOJDKUTEIBLHOCTH BO3EUCTBYS BpeAaHblid 1D Moxer crarh
OIIACHBIM.

* 0cobo onacnvie — All®, xoTOpBIE IIPU ONPEAEIEHHBIX YCIOBHUSIX INPUBOAIT K POt
MBIIJIEHHOW aBapHy, T.€. Pa3pyIIMTEIbHOMY BBICBOOOKIEHHIO COOCTBEHHOIO SHEPrO3aIacs
TIPOMBIIIIEHHOTO MPEANPUATHS, IPH KOTOPOM CHIPhE, MPOMEXKY ‘
LUl NPENNpPUATHSI, OTXOJbl IIPOU3BOJCTBA, YCTAaHOBJIEHHOE Ha
TEXHOJIOTUYECKOe 00OpyIOBaHUE, BOBIEKASCh B aBAPUUHBIN I
mue (GaKTopbl AJISl HACEJIEHUs, TIepCOHANa, OKPYXKAIOIIeH cpe/b
NPEANPUATHS, TPUBOAAIINE K KaTaCTPO(PHUUECKUM I10CIEICTBHUS
HUSI, TT0Kap, B3PBIB, BHIOPOC OOJBIIOT0 KOJIMYECTBA I'a3000pa3HC

Crnenyer OTMETUTb, YTO BPEJHBIE aHTPOTIOT€HHBIE IIPOU3BOJICTBE
NIPaBUJIO, IETEPMUHUPOBAHHBIN XapakTep, a OmacHble U 0co00 omachy
paxrep.

A DVHKIITNCH TTDOMN3BO/] BCHHOM % sA00%0%
U B 3aBUCUMOCTHU OT YPOBHs BO3ACUCTBUS U €TO MPOAOJIKUTEIBHOCTA MOXKET IIEPEXOAUTH U3 OJ1-
HOM KJ1accU()UMKAIIMOHHON TPYNIIBI B APYTYIO.

B xommuecTBeHHyI0 ouleHKYy croxacTuueckux AIID BxoauT BepOSTHOCTH BO3HHUKHOBEHUS
JaHHOTO (hakTopa.

Tax, Hanpumep, cormacHo I'OCT 12.010-76 — BeposSITHOCTE BOZHUKHOBEHUS B3pbIBA Ha JIIO-
OOM B3DPBIBOOIIACHOM YYaCTKe B TEYEHHMH T0/1a He JT0JDKHA TIpeBbimarh 107,

3I[GCB CJICAYCT OCTAHOBUTBLCSA Ha IMOHATHUHU «Pucka». Puck — BCPOATHOCTDL YCJIIOBCYCCKHUX U
MaTCpHUAJIbHBIX MOTCPb UIIN HOBpe)K[[eHI/II\/'I.

[TonHast 6e30MacHOCTh HE MOXET OBITh TapaHTHPOBAaHHA HUKOMY, HE3aBHCHMO OT 0o0pasa
JKU3HU.

Kasxplit 13 HaC BBDKMBAET OT OJHOTO JIHS JIO0 JPYroro u3oeras pucka MM MpeoioJieBast orac-
HocTu. Ilpyu yMeHbLIEHMH pUcKa Huke ypoBHsA 10 B ron 0OIIECTBEHHOCTh HE BBIPAXKAET UPE3-
MEpPHOI 03a00UE€HHOCTH.

OCHOBBIBASsCh Ha 3TOii TIPEANOCHUIKE, MHOTUE CIEMUATUCThI IIPUHUMAIOT BenuuuHy 10 kak
TOT ypOBEHB, K KOTOPOMY CJEIyeT CTPEMHUTHCS, YCTAaHABIUBAs CTENEHb PUCKA, OOYCIOBICHHYIO
JEATENBHOCTHIO IPOMBIIIICHHBIX IIPEAIPUATUN.

Takum 00pazoM, MPEIMETOM HCCIEIOBAHUS HHKCHEPHOU DKOJOTHH SIBISETCS B3aUMOJICH-
CTBHUE TEXHOJIOTMYECKUX U MPUPOIHBIX MPOLECCOB B MPOMBIIIIEHHO-IIPUPOJHBIX CUCTEMAX — KO-
JIOTMYECKUX CHCTEMAaX «UEeJOBEK — MPOU3BOJICTBEHHBIH OOBEKT — OKpY)KaIoIIasi Cpeaa» pas3ind-
HBIX YPOBHEM.
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Hcxons w3 aHanmm3a COBOKYMHOCTH BoznedcTBuil AIID, oOmiyio 1enb B OTHOIICHHH pac-
CMaTpPUBAEMON SKOCHCTEMBI «UEIOBEK — IMPOU3BOJICTBEHHBIH OOBEKT — OKpYKaloLlas Cpenar»
bopmynupyeTcs Tak:

Obecneuenue ne2amugHbvlX UIMEHEHUTI COCHOAHUA 300P06bA YeN08EKA U AHMPONO2EHHBIX
U3MEHEeHUIl OKpyycalouiell cpeovl, nooeeprcennvlx eozoeiicmeuto AIID nuxnce donycmumozo

YPOGHA.

BrsiBiieHMe 1 aHaIM3 aHTPOIIOTEHHBIX POU3BOJICTBEHHBIX (PAKTOPOB, pa3paboTKa KOMILIEKCA
CIOcoOOB U CPEICTB, MO3BOJIIONUIMX JOCTUTHYTH T'AapMOHM3AIMM B3aHMMOJCHCTBHS 4YeJOBEKa C
OKpYXKAIOLIEH Cpenoil, sIBIAIOTCS MO CYIIECTBY MHKEHEPHO-IKOJIOIMYECKUM 00eCIiedeHneM Mpo-
M3BOJICTBEHHOTO IIpoliecca.

McToYHMKNM 3arpA3HEeHNnA OKpyKaloLlen cpeabl

3arpsasHeHreM artMocgepbl (aHAIOTUYHO TuApocdepsl U IUTOC(HEpPhl) HA3bIBAETCS BHECEHHE HO-

BbIX, HEXapaKTEPHBIX JUUIsI HEE B paccMarpuBaeMoe BpeMs (PU3NYECKHX, XUMUYECKUX U OMOJIOTH-

YECKHX areHTOB WJIM MPEBBILIICHUE €CTECTBEHHOTO CPETHEMHOTOJIETHETO YPOBHS ATUX areHTOB.

Bce ucrounmnku npumeceii, moctynaromux B armochepy, runpochepy u rurochepy MoOKHO
pa3ienuTh Ha JIBE TPYIIIBI: €CTECTBEHHBIE U AHTPOTIOTCHHBIE.

EcrecTBeHHBIE HCTOYHUKHI
3arpsi3HEHUN BBIJICNSIOT B aTMOChepy:
IbLJIb, BBI3BAHHYIO 3PO3UEH ITOYBHI,
YaCTHULIBI MOPCKOM COJIA, TYMaH, IbIM U
rasbl OT JIECHBIX U CTENHBIX MOKAPOB;
rasbl BYJKaHUYECKOTO

MPOUCXOKACHUSA, PA3JINIHBIC

MPOAYKTHl PACTUTEIBHOIO, )XHBOTHOTO
¥ MUKPOOHOJIOTHYECKOTO

MMPOUCXOKIACHUA .

XOTsI HEKOTOpbIE XMMHUYECKHE COCAMHEHHsI 00pa3yloTCsl OT MPHUPOJHBIX UCTOYHUKOB B OOJIBIINX
KOJIMYECTBAX, HO UX reorpadus W pacceuBaHHE 3arps3HEHU B aTMocdepe MPHUBOAAT B UTOTE K
HU3KUM CpPEIHUM KOHILIEHTPALUSAM. YPOBEHb 3arpsi3HEHHI aTMOC(ephl eCTECTBEHHBIMU HCTOYHU-

KaMH1 IIPUHATO CUUTATb q)OHOM, OH MaJio USMCHACTCS BO BPCMCHU.

PaccMmoTpuM BHIBI BO3MOKHBIX IIPOU3BOJACTBEHHBIX 3arpsA3HEHUN OKPY/KAIOIIEH CPEBI.
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Puc. 1.2. 3arpsi3HeHne okpyKaieil cpeabl

PocT MHpOBOro MPOMBIIIJIEHHOTO MPOM3BOJCTBA COMPOBOXKIACTCS YBEJIWYCHHEM aOCOIIOTHOTO
KOJIMYECTBA MPOMBINUIEHHBIX BBIOpOoCcOB. CuuTaercs, 4To MpUOIM3UTENbHO Kaxkasie 10-12 ser
00bEeM MUPOBOTO MPOMBIIIEHHOTO POU3BO/ICTBA YBEIMUUBACTCS, YTO COMPOBOXKIACTCS MPUOIHU-
3UTEJIBHO TaKUM K€ POCTOM 00beMa BPeTHBIX BEIOPOCOB B arMocdepy.

Cpenu aHTPOIMIOTEHHBIX UCTOYHUKOB 3arpsi3HEHUS aTMOC(Ephl OCHOBHBIMH B MHYCTPUAIBHO Pa3-
BUTBIX CTPAHAX SIBJISIETCSI IPOMBIILITIEHHBIE IPEANPUATUS U TPAHCIIOPTHBIE CPEACTBA.

Ecnu roBopuTh 0 3arps3HEHUsAX aTMOC(HEpHOTO BO3AyXa, TO CeqyeT HallOMHHUTh, YTO arMocdep-
HBIN BO3YX MPEJCTAaBIsAET COO0ON MEXaHMUECKYI0O CMECh PAa3NIMYHBIX T'a30B: a30Ta, HA JIOJI0 KOTO-
poro mpuxoautcs 78,08% (mo oO6bemy), kucnopona 20,95%, aprona 0,93%, yriekucnoro rasza
0,03%, remus, KpUIITOHA, BOAOPOAA, 030HA W JAp. Hambonbiiee 3HaueHUE Asi OMOIOTUYECKUX
IIPOLIECCOB UMEIOT KUCIIOPOA U YITIEKUCIIBIHN Ta3.

EsxeronHo B armocdepHsbIil Bo3ayx moctynaer 6osee 200 MiH. T okcuaa yriepoaa, 150 MiTH. T Ok-
cuna cepsl, cBbime 50 MIIH. T OKCHJIOB a30Ta, Oosee 50 MIIH. T pa3iIMBHBIX YIIIEBOAOPOAOB, OoJee
250 MIH. T MEJNKOJIUCHIEPCHBIX a’po3osiel u T.1. [loctymiuenrue B aTMocepHBIii BO3AyX rauore-
HOCOJIepIKaIlIuX BemiecTs (PpTop, o, Xiop, U Jp.) B TOM yucie U (GPEOHOB, MPUBOAUT K YMEHb-
IICHUIO 030HHOTO CJIOS aTMOC(hEpBI.

PacueTsl MoKa3bIBaIOT, YTO €CJIM BHIOPOCH! B atMocdepy HpeoHOB OynyT MPOIOIKATHCS CTOIb Ke
MHTEHCHUBHO KaK U ceildac, TO K cepeiuHe nepBo nonoBuHbl XXI Beka TOJIIMHA 030HHOTO CJI0s
yMeHbIIUTCS Ha 6—7%, KpoMe (PEOHOB paspyLICHUIO 030HHOTO CJIOS 3€MJIM CIIOCOOCTBYIOT BBI-
OpocChl MeTaHa, OKUCEH a30Ta U JIp. BEIIECTB.
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CymecTByeT ps oTpacieil MPOMBIIUIEHHOCTH, KOTOPbIE HA MPOTSKEHUH JACCATHIIETHI OCTaIOTCs
JIuepaMu aHTponoreHHoro 3arpssHenus OC:
Jlonst BEIOpOCOB B aTMocdepy:

3JIEKTPOIHEPreTHKA 27%
LBETHAasi METAJULYPIHs 20%
YyepHasi METaJULypris 15%
|
|
HedTenoobua 7%
|
|
HedTenepepadoTKa 5%
MalIMHOCTPOEHHE 4%
I
|
ra3obas 4%
I
|
MIPOMCTpONMaTEpHaIbl 4%
yronpHas 3,5%

JIepEeBOOOpadaThIBAIOIIAS 3,0%
XAMHAYCSCKas 3,0%
MHIIEeBast 2,5%
o0opoHHAs 1,5%
JIETKast 0,5%

Jlomst cOpOCOB 3arpsi3HEHHBIX CTOYHBIX BOJI:

JIepeBOOOpadaThIBAIOIIAS 22%
I
I

XUMUYECKast 17%

3JIEKTPOIHEPreTHKA 13%
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MAaIIMHOCTPOCHHE 8%
YyepHasi METAJULypris 8%
yronpHas 7%
I
I
LIBETHAsI METAJLTYPIHs 5,5%
He(TenmepepadoTka 4,5%
00opoHHAas 3,5%

JIETKast 3,5%
MHIIEBast 3,5%
|
|
MIPOMCTpOMMaTepraIbl 2,5%
He(Tenoobua 1,5%
rasoBas 0,5%

Cucrtema «4enoBeK — OKpYKalollas cpeaa» — 3aMKHYTas, J1I00oe HapylieHue OaiaHca B HEH Mo-
’KET MPHUBECTU K KaracTpo(uueckuM mocieAcTBusM. Hanmpumep, B mporecce 3BONIONUN B IPUPO-
Jie CIIOKMJIICSI TEIUIOBOM OanaHC, ONpeAesieMblii aKKyMYJIHPOBaHHUEM SHEPIMU B OPTaHUYECKHX
COCIMHECHUAX U PACCESTHUEM €€ B BUJE TEIUIA.

B ommmume ot aBTOTPO(HBIX pacTeHUil, B KOTOPHIX HAYMHAETCS TpaHc(opMaIs COTHEYHOMH
SHEPIUU B OPraHUYECKUE COCAUHEHUS, YEJIOBEK UCIIOIb3YeT OPraHUYECKUE BEIIECTBA, CKUTAs UX
U TIEPEBOJIS 3allaCEHHYIO SHEPrui0 B Terwio. [Ipu noOblye SHEPreTHYEeCKUX PEecypcoB YeEJOBEK
paspymiaer OMOIOTUYECKUN COCTAB MOYB U CIIOCOOCTBYET €€ Aerpalalluu. XO3sWCTBEHHAs Jes-
TEJIBHOCTH YeJIOBEeKa MPH UCTIOIb30BaHUH MTPUPOIHBIX peCcypcoB KpaiiHe HeadhekTHBHA.

BniusiHne aHepreTUKU Ha OKpy»KaloLlyto cpegy

BosneiicTBue 3HEpreTHKH Ha OKPYKAIOIIYIO Cpey BeCbMa pa3HOOOpPa3HO M OMpEeseTcs B

OCHOBHOM THUIIOM SHCPrOoyCTaHOBOK.
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PaccmMoTpuM  OCHOBHBIE  OCOOCHHOCTHM  BO3ICHCTBHA Ha  OKPYKAIOUIYI0  Cpeny
ANIEKTPOCTAHIMI TPaAULIMOHHOTO THUIIA:

1. BozneiictBue TOC Ha OKpyXarolyto cpeay 3aBUCUT OT
HCIOJIb3YEMOT0 TOIuIMBA. [Tpy cxxuranum TBEpIOro TOIIMBa
B arMoc(epy MoCTymnaeT JeTy4ast 30/1a C YaCTULAMH HE 10
TOPEBIIEro TOIUIMBA, CEPHUCTBIM U YEPHBIN aHTUAPUJA,

OKCHJIBI a30Ta, (PTOPUCTHIC COCTUHEHUSI.

HpI/I CHMKCHHH KUJIKOT'O TOINIMBA C AIMOBBIMHU I'a3aMU B

aTMOC(EpHBII BO31yX MOCTYNAIOT CEPHUCTBIN U CEpHBII
AHTUJPUJ, COCAUHEHUS BAaHAUs, COJICH HATPUS U TAKKE

BCIICCTBA, YAAIACMBIC C IMMOBCPXHOCTHU KOTJIOB IIPU OYHUCTKCE.

[Tpu coxuraHuM MPUPOTHOTO Ta3a OCHOBHBIM 3arPS3HUTENIEM aTMOCQEPHI SBISIOTCS OKCHUIIBI

azora. Beipabotka 1 MiH. KBT 4 37€KTpO3HEPTUH HA TETUIOBBIX AEKTPOCTAHIMAX COMIPOBOXKIACT-

cst BeIOpocom 10 T 307161 1 15 T cepHUCTOTO raza.

2. Jlnsa coopyxkenus kpynueix TOC B cpeqHeM HeoOXoaMMa ILIOMAAL OKOIO 2,3 KM%, HE CUH-
Tas 30JI00TBAJIOB M BOJOXPAHUIMII OXJIaauTeneii, a ¢ ux yderom 3—4 km>. Ha 3T0ii Tepputopun
U3MEHSeTCs penbe) MECTHOCTH, CTPYKTypa MOYBEHHOTO CJIOS M 3KOJOTHYECKOE PABHOBECHS.
KpynHble rpagupHu CYyIIECTBEHHO YBIIQXHIIOT MUKPOKIUMAT B pailoHe CTaHIIMU, CIIOCOOCTBYIOT
00pa30BaHUIO HU3KOM OOMIAYHOCTH, TYMAaHOB, CHHKEHHUIO COJTHEYHOM OCBEIEHHOCTH, BBI3BIBAIOT
MOPOCSIIUE OXKIU, a B 3UMHee BpeMsi uHel u ronoinen. TOC cOpackiBaloT B BOJOEMBI OOJIBIIOE
KOJIMYECTBO TEIUIOTHI, IOBBIIIAIOT TEMIIEPATYPY BOJBI U

OKa3bIBAIOT BIMSHUE HA (OPMY U CpEIy BOJIOEMOB.

3. st I'DC HeoOxouMOo coopyXaTh BOAOXPAHMIUIIA, YTO
MPUBOJUT K 3aTOTUIEHUIO OTPOMHBIX TEPPUTOPHIA.
Crpykrypa TerioBoro 6aisanca npuOpeXHBIX TEPPUTOPHIA
BOJIOXPAHWJIUII U HETIOCPEICTBEHHO BOIHOW MTOBEPXHOCTH,

BIIUSIONIAs HA TEMIIEpPaTypy BO3/yXa Ha MOOEpekbe,

pasiauyHa 10 CE30HaM rojfia U BPEMEHU CYTOK U 3aBUCUT OT
TUIOIIA M TIOBEPXHOCTH, IIIYOMHBI BOJJOEMA M XapakTepa BO3-
JNYIIHBIX TEYEHUHN B 3TOM 30HE. [I02TOMY BOIPOCH! HKOJIOTHU-
gyeckoro Bo3zaelcTBusa I'DC Ha OKpyXaroulyro cpeny JoJDKHA

COCTAaBIISITh BAXHEUIIUH aCIEKT IPEIIPOEKTHOIO aHAJIN3A.
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4. Ilo Bonpocy Bo3zercTBus ADC Ha OKpYKAIOIIYIO CPENY CYLIECTBYIOT Pa3IMUHbIE MHEHMUSL.
OnHako, He BBI3BIBAET COMHEHHUS TOT (hakT, 4To sKcruryaranus ADC mo3BoJseT 3aMETHO CHU3HUTD
YPOBEHb 3arps3HEHUN OKpYXaromlell cpeibl KOMIOHEHTaMM, XapaKTEPHBIMH JIJIsl pabOTHI TEIUIO-
BbIX craniui (CO, SO2, NOx u 1.11.)

OcHOBHBIMU (haKTOpaMHU 3arps3HEHUS CPEAbI 37€Ch BBHICTYNAIOT PAJHAllMOHHbBIC TIOKA3aTeIH:
AKTUBMPOBAHHBIEC MBIJIEBUHBIC YACTUIIbI, IIONANAIOIINE YEPE3 BEHTUISILIUOHHBIC KaHAJbI 3a IIpe-
JeJIaMy CTaHLIUU. Paquanus oT OXJ1aKIarolel BObl, IPOHUKAIOLIAs pagualis 4epe3 KOpILyC pe-
aKTOPAa, TEIJIOBBIE BO3JACUCTBUSA HA BOY OXJIAXKICHUSA U, KOHEYHO K€, 3aXOPOHEHHUE OTXOMIO0B.

[Tonsenem wuror: Ha puc.l.3 mpencTaBieHbl OCHOBHBIE (DaKTOPBI BO3IEHCTBHS ANEKTPO-
SHEPIeTUKHU Ha OKPYKAIOIIYIO CPELY.

T akTOp BI B0 LHCTRHA HA
OKPYAAMINYIO Cp 8oy

/\

3 arp AzHeHHe Pammoax THEH BEIe
T erwnoeoe
[P Oy R T AN 3arp A3HEeHHA B
P 3arp A3HeHHe P
Crop aHHA ciydae AT
O TEROT OTR 0T
Boiopocsl ¢
N TerLTa TerLa
Bribpocsi B TEep 0k
BOZOYIL- opH
at™Mochepy Yac TLI0 o N
{ImaKe) A
II0T DK anTH LIHE
B0 fAH BIX
CHCT &N

Puc. 1.3. OcHoBHBbIE aKTOPBI BO31eHCTBHSA 3J1eKTPOIHEPreTUKH HA OKPYKAIOLIY IO
cpeny

KOHTpOﬂbeIe BOMNMpPOCHLI NO Teme

"MHXXeHepHasa 3KONOrMa U eé MecTo B CMCTeMe 3HaHMK O YerioBeKke U
npupoae"

UYro Takoe 6uocgepa, ueM oHa OTIHYaeTcs 0T Hoochepnl?

Kakue cyiecTByroT ypOBHH 3KOJIOTHYECKUX CUCTEM?

Kak MoxeT mpoucxoauTh B3aUMOJICHCTBHE YEJIOBEKA C OKpYXKarollel cpenoi?

UYro Takoe AIID?

K kxakomy AII® 1o cBoemy AEHCTBHIO OTHOCUTCS BO3IAEHCTBHE NMEKTPUUYECKOIO TOKAa Ha

qesoBeka’?

6. K xakomy AII® no cBoemy IEHCTBUIO OTHOCHUTCS BO3JIEHCTBUE BPEIHBIX BELIECTB HA ye-
J0BeKa?

M
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7. K uemy npuBoauT Bo3eicTBHE Ha denoBeka BpegHoro AII®? 8. K uemy npuBOIUT BO3-
nelicTBUE Ha denoBeka omacHoro AIID?

9. UYro Takoe 3arpsisHeHue?

10. Kakue oTpaciu MpOMBIIUIEHHOCTH BHOCST OCHOBHOM BKJIQJ B 3arpsi3HEHUE aTMOCQEpHI,

ruapochepsr?
O6wme cBepgeHnsa o6 atmocepe

Ammocghepa — razoBas 06onodka 3eMian Maccoii okono 5,9-10'° . B 3aBHCHMOCTH OT TeMmeparyphl

MOKHO BBIICIUTH HCCKOJIBKO 30H, pacCiojiaratolmmnxcs Ha pa3JIMIHbIX BbICOTAX OT 3emin

AtMocdepa sBISETCS KU3HEHHOM CPefoi M BBIMONIHACT (DYHKIIUIO 3alUTHI KU3HU OT BO3-

JNEUCTBUS OTKPBITOTO KOCMOCA.

AtMoc(epa 103upyeT MOCTYIUICHHE Ha MOBEPXHOCTh 3eMJIM COJHEYHOM SHEpruu (IpH OT-
CYTCTBUU aTMOC(ephl MOBEPXHOCTH 3eMIIH HarpeBanach Obl 10 +100°C qHeM u oxJaxkaanach 10 —
100°C HOYBIO). O30HOBBIM M MOHHBIN CIIOW aTMOC(hEpbl CHIKAIOT BO3/IEHCTBHE KOCMHYECKUX U
PEHTIC€HOBCKUX M3JIy4YEHHH, OrPaHUYMBAIOT IPOHUKHOBEHHE YABTPAPHOIETOBBIX, MH(PAKPACHBIX

JIy4en.
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3emmu.

H. xm

[Tepeuncaum Bee cnou aTMochepsr,
CHU3Y BBEPX:

s Ttpomocdepa (BricoTa 10-18

EMOIIEHCRUA

DUINAA

i

0 500 1500 I, K

TepMoOnay3sa

min m ax

KM HaJ YPOBHEM MOD4, 10-1!

Temmeparypa ot +40°C go —
50°C, 300

* cmpamocgepa (TOMIMHA
oxoJo 40 kM, Bo3ayX Gonee
paspekeH, BIaXKHOCTh
HEBBICOKA; TemIiepaTypa 10
BBICOTHI 30 KM MOCTOSHHA (—
SOOC), 3aTeM MMOBBIHAETCS (710 2100
+10°C). B crparocdepe
CKOHLEHTPUPOBAHA OCHOBHAS
9acTh aTMOC(EPHOTO 030Ha,
KOTOPBIN MOTJIONIaeT
ynbTpadHoNeTOBBIE TyUH
ConnHua, 9To ¥ BBI3BIBAET
pasorpes armocheps, 100

HoOHOC) ep a

TepMoch epa

e wmesocghepa (BeICcOTA Gonee 50
KM, TeMIIePaTypa
TIOHUKAETCH ), 30

o mepmocghepa (He nMeer
onpeneseHHON BepXHEH 10
rpanunel. Temneparypa B 0
Tepmocepe yBEeTNUHBASTCS U
Ha BeicoTe 500...600 xm
nocturaer +1600°C).

ATMocdepHOe naBieHHE C POCTOM
BBICOTHI yMeHbIaercs. Coctosnne
armocepsl onpeaesseT TeMIoBoH
PEKUM TIOBEPXHOCTU 3eMIIH.
Pazmiunsie cOOTHOMEHNUS TEMa U
BJIard B BO3JyX€ SBJISAFOTCS

OCHOBHBIMH NPpHYHHAMU

romMomaysa
"
/ Mereops
Mez0omaysa
CepefpucTeie
\ 06maxa Mezocdepn
,

100 300

CYHICCTBOBAaHUS pa3JINIHBIX reorpa(bnqecxnx

30H Ha 3eMiIe.
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MUCTOYHMKM 3arpsa3HeHns aTtMmocdepbl

Cy1miecTByIOT Ba BUJa HCTOYHHUKOB 3arpsA3HEHUs aTMOC(EpHI:
*  ECTECTBCHHBIC,
*  AHTPOIIOICHHBIE.

Ha puc. 2.1 npencraBineHbl OCHOBHbIE HCTOYHHUKH 3arPS3HEHUS aTMOC(EPHI.

IIp oz BODIC TE EHEIBIE 3 ATPAHEHEA
OKP Y-RKAHLIeH cpegbl

/ \

MaTepambHEIE IHEpTeTHYECKH e
Tenmoerie
t BEIOP 0 CED
Briipuces & Cruy npe Trep upie
aTsmo cdep y B0 X5I 0 TX0 5T
M1, nudpaseys,
YIETP A3EYE
e Tazoolp asHEXe H e ¥COI0EHO MHCTEIE e TOKCHMHEIE
TTap 0ol pasH sIe {0l op o THEIE) e Jmex Tp 0-
MATHHTHEIE 0 15
i HETOKCHYHEIE
L HHIKHE Ly TP ASHEIE CrRaa,
- nudpaxpacusie,
YIETp Ao TeTo B e
Lo TEEp JBIE
H a3 ep HEIE
.‘ .‘ Hoxnznp yrou e
CIIelra HHENE
13 MY e HHA

Puc. 2.1. OcHOBHbIC MCTOYHUKH 3arpsi3HEHHUs BO3AyXa

B nacrosiee Bpems 6osee 500 BpeqHBIX BEMIECTB 3arPs3HSIOT atMocdepy (M UX KOJTMYECTBO BCE
YBEIINYUBAETCS).

B cootBerctBuu ¢ 'OCT 17.2.1.01-76 BeIOpOCH B aTMOC(epy KIacCUPUITUPYIOTCS:
1. ITo arperaTHOMY COCTOSTHHIO BPEIHBIX BEIIECTB B BBIOpOCAX Ha:

* ra3zoobpaszHbie u napoobpasusie (SO2, CO, NOx, yrneBoIopoist U 1p.);
XuJKAe (KUCIOTBI, IIEJI0YH, PACTBOPBI COJICH, OPraHUYeCKUe COCTUHCHNU);
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* TBepable (KaHIEPOTCHHBIC BEIECTBA, CBUHEIl U €r0 COCIUHECHHsSI, OpraHuvecKkas U Heop-
raHnYecKas MblIb, CaXa, CMOJIMCTHIC BEIIECTBA H IIP. ).
2. ITo maccoBoMy BBIOpOCY (T/CYT):
* wmeree 0,01 (BKIIOUYUTENBHO);
* ot 0,01 7o 0,1 (BKIIOUYUTENBHO);
* or0,]1 1o 1 (BKIIOYUTENBHO);
* ot 1 o 10 (BxmountensHo); ©  oT 10 1o 100 (BKIIOUUTENBHO);
e caoie 100.
ToNbKO 3a CUET CHKUTAHUS YIVISl B PA3TMUHBIX DJHEPTETUIECKUX YCTAHOBKAX B OKPYXKAIOIIYIO
Cpedy B MHpE TIOCTYIIAeT:

—pryru B 8700 pa3 =
— MbIlIbsIKa B 125 pa3

— ypana B 60 pa3 0o0JIbIIe, YeM UX BOBIIEKACTCS
—kaamus B 40 pa3 B €CTECTBEHHBIN OMOTOTUIECKHMA

— OepuiTus M LIUPKOHUS B
KPYTOBOPOT Ha 3eMJIE B TO JK€ BpeMs
10 pa3

A

— 0JI0OBa U BaHaus B 4 pa3a

CamMblil unCTBIN BO3yX — HaJ okeaHoM. Hax kpynHsIMH

MPOMBIIIJICHHBIMU LIEHTpaMu 1bln B 150 pa3 6omnbie,

YeM HaJl OKeaHOM. 3arps3HEHHBIH BO3IyX Hal
KpYIIHBIMH TOPO/IaMHU NPOCTHpaeTcs Ha BbicoTy 1,5-2,0
KM. DTa IUIOTHAs 1Ianka 3a7epkuBaet jietom a0 20%

COJIHEYHBIX JIy4ECH.

ypOBeHb 3arpsA3HCHUS CCTCCTBCHHBIMU UCTOYHUKAMUA —

(I)OHOBBIP'I, OH MaJIO USMCHACTCA C TCUCHUCM BPCMCHH.

HopmuposaHue npumecen B atmocdepHOM Bo3ayxe

HopmupoBanue npumeceii B arMochepHOM BO3IyXe BEACTCS 110 KOHUeHmpayuu, T.e. 1o
KOJIMYECTBY BEIIECTBAa B €IMHUIE 00beMa BO3JyXa MPU HOPMAIBHBIX YCIOBHSX (OOBIYHO B
Mr/m?).

Jlnst mpenynpekIeHus! 3arps3HeHusT BO3AYIIHOTro OacceiiHa B PO B 3aKkoHOAATETLHOM MOPSI-
K€ YCTaHOBJICHbI HpedeibHO QOnyCmuMble HOPMbL BPETHBIX BEIIECTB B aTMOChepe.

Ilpedenvno oonycmumasn konyenmpayus (II/IK) — 510 Takas KOHUEHTPALUS 3arpsA3HUTENS
B arMoc(epHOM BO3/1yXe, KOTopasi HE OKa3bIBACT Ha YeJIOBEKa MPSMOTO MIJIM KOCBEHHOTO BPEIHO-
TO M HENPUSATHOTO JICHCTBUS, HE BBI3BIBACT MATOJIOTUYECKUX U3MEHEHUH MK 3a001eBaHui.




CMOIIEHCKMR

Cneyuanvnocms: 12.05.01 «Onekmponnvie u ONMUK0-21eKMpOHHbIE BUIAAN
npubopbL U CUCMEMbL CHEYUATbHO20 HA3HAYEHU ) v 4 7 B
Memoouueckoe obecneuenue oucyunaunvt B1.0.05 «Oxonocusy M3"._)

JUist KaskJI0T0 BEIEeCTBa, 3arps3HSIONIET0 aTMOC(EpHBIN BO3/1yX YCTaHABIMBAIOTCS JBA
HOpMaTuBa: maxkcumanvho pazoeasn I/IK v cpeonecymounasn I/IK.

Cpeonecymounaa II/TK — 11]IK, xoTOpast ycTaHaBIMBAETCS C LENIBIO IPELYITPEKACHUS
0OIIETOKCHYECKOTO, KaHIIEPOTEHHOTO W MYTareéHHOTO BJIMSHUS BEIECTBA HAa OPraHU3M 4e-
JIOBEKA.

Maxcumanwvno pazosaa IIIIK — [1]IK, koTopasi ycTaHaBIMBaeTCs JUIsl MPEAYNPEKIACHUS pe-
(IIeKTOPHBIX peakIuid y denoBeKa (OLIYIIeHHE 3araxa, U3MEHEHUE OMOAIEKTPUYECKOM aKTUBHO-
CTH TOJIOBHOTO MO3ra, CBETOBOW YYBCTBUTEIBHOCTH IVIa3 M JIp.) MPU KPATKOBPEMEHHOM BO3JICH-
CTBHH aTMOC(epHBIX 3arps3Henui (10 20 MuH).

MaxkcumanbHo-pazoBas IIJIK sBisieTcsi OCHOBHOM XapaKTEpUCTHKON ONACHOCTU BPEIHOIO
BemiecTBa. HanOomnpinash KOHIEHTpAIUs KaKJ0T0 BPETHOTO BEIIECTBA B NMPHU3EMHOM CIIO€ aTMO-
ctepsl C He JOIDKHA MPEBHIIIATH MAKCUMAIIBHO pazoBoit [1/[K :

C< MKnu (2.1)

7\
NAK, 03 ITTK o K, TEAKGn
|

Puc. 2.2. lIpeneapHo-10nycTHMbIC KOHIEHTPALMH BPEIHbIX BellleCTB B aTMOc(epe

PaGouas 30Ha — 30Ha, BEICOTOM 2 M HaJl TEM MECTOM, I7ie paboTaeT YeIoBeK.

JU1 OLIEHKH 3arps3HEHMsI BO3lyXa Ha TEPPUTOPUAX KypOPTOB, MECT MACCOBOIO OT/IbIXa
Hacenenus ucnoman3yercs 0,8 [TK armocdepHbIX 3arps3HeHuil.

C 1enplo 3alUThI 30H, HA KOTOPBIX PACIIOJIOKEHBI KHJIbIE
MAacCHUBBI, U ceumeOHbIX meppumopuil 0T BO3JIEHCTBUSA
3arps3HSIOIIUX BELIECTB, IOCTYHNAIOIUX B aTMOCheEpy
BMECTE C MPOMBIIIICHHBIMU BBIOpOCamMu, TpedyeTcst

OTAEJATH NMPEINPUATHS CBOOOAHBIMH TEPPUTOPUIMH —

canumapno-3auwjumusimu 3onamu (C33).

C33 — Tepputopun ONpPECIICHHON MPOTSHKEHHOCTH U LIUPUHBI, PACIOIaratoluecs Mex 1y
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OPEANPUATUAMUA ¥ UCTOUYHUKAMHU 3aTrPSA3HEHMS U TPAaHUILIAMU 30H XUIIOH 3acTpoiiku. [TpoTsken-
HocTh C33 ycTaHaBIMBAETCS TaKUM 00pa3oM, 4TOOBI CO/IEpKaHUE BPEAHBIX MPUMECEe B aTMO-

chepHOM BO3/1yXe CHIDKAJIOCH ITyTEM pacCerBaHUs 10 O€30MacHBIX yPOBHEH

Ha rpanune C33.

KaxxnoMy npeanpusTiio B COOTBETCTBUU CO CTENEHBIO €T0
OMACHOCTH ITPUCBANBAETCsI ONPEIEICHHBIN KJ1acC U B 3aBUCUMOCTHU
OT KJIacca yCTaHaBJIMBaeTCs HopMaTuBHas mupuHa C33.
Munumainbhbie npoTskeHHocTH C33 mis npeanpusaruii [ kinacca
cocrasisor 1000 m, 1T kmacca — 500 m, III knmacca — 300 M, IV

knacca — 100 M, V xiracca — 50 m.

B atmocdepHoM Bo3ayxe, Kak MPaBUIIO, HAXOIUTCS HECKOJIBKO

3arpsA3HUTENEH, KOTOPhIe MOTYT 00J1a/laTh OHOHAIIPABICHHBIM

nercrteueM. Hanpumep, IIpu Halnu4uy B BO3yXE COCIMHEHUN a30Ta U
YIJIEBOAOPOIOB, O/ BO3AECHCTBUEM COJIHEUHOIO CBETa MOTYT oOpa-
30BBIBaTbCS (POMOOKCUOAHMBL, TOKCUIHOCTb KOTOPBIX B HECKOJIBKO

pas3 BBILIC, YCM Y UCXOAHBIX KOMIIOHCHTOB.

[Tpu 0THOBPEMEHHOM MPUCYTCTBUH B aTMOC(HEPHOM BO3/1yXe HECKOJIBKUX BPEIHBIX BEILIECTB,
o0J1aZalonX OJHOHANPABICHHBIM JIeHCTBHEM (CymMMaluei), ux Oe3pasMepHas cyMMapHasi KOH-

HCHTpaluA O0JIKHA YOAOBJICTBOPATHL YCIIOBUIO!

S TP S .

MKI M n

rae C, Cy, — dpakTuyecKue KOHIIEHTPALMU BPEIHBIX BEIECTB B BO3AYXE B OJHOM U TOH ke

TOYKE MECTHOCTH, MI/M>;

1JIK;, I/[K, — MakcUMaJIbHO-pa30BbI€ MPEEIbHO JOMYCTUMbIE KOHIEHTPAIMU BPEIHBIX
BEILECTB B BO3AyXe aTMOC(ephl, MI/M>.
DddexTom oHOHATIPABIEHHOTO ASHCTBHSI 00IaIal0T CIEAYIONIME BEIIeCTBA:
*IMOKCH/]I CEPBI U TUOKCHU]T a30Ta;
*JIMOKCH]T CEPBI U CEPOBOJIOPOA U IP.
Hapsimy ¢ ITK m1st ka) 1010 UCTOYHHUKA BBIOPOCOB B aTMOC(hepy YCTaHABIUBACTCS Hpedeib-
HO donycmumbtit evlopoc (IT/]B) BpeTHBIX BEUIECTB, UCXOJS U3 YCIOBHS, YTO BRIOPOCH BPEIHBIX
BEILIECTB OT JAHHOTO MCTOYHUKA U COBOKYIHOCTH HMCTOYHHUKOB HACEJIEHHOTO MYyHKTAa, C yYETOM
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pPa3BUTHS NPOMBILUICHHBIX NPEANPUATHI, HE CO34aAyT KOHLEHTpaluo, npessimaromyto [IJIK
JUIsl HACEJIEHUS, PACTUTEIILHOTO U JKUBOTHOTO MUDA.

[Tpu ycranoBnenuu I1/IB ns kakoro-au0o MCTOYHMKA 3arpsi3HEHUN HEOOXOAUMO YUUTHIBAThH
(OHOBYIO KOHIIEHTPAIMIO OT OCTaJbHBIX MCTOYHUKOB 3arps3HEHUs, JACHCTBYIOIIMX B JaHHOU
mectHocTH. [1/IB usmepsercs B r/c.

PernameHTauusa nocTtynneH1A 3arpA3HAOLWLKNX BelecTB B aTMmocdepy
[IpenenbHO MOMyCTUMBIE BEIOPOCHI 3arpsI3HSIOIINX BEIIECTB MPOMBIIUICHHBIMHU TPEANPHUSTH-
aMu B atmocdepy pernmamentupyrorces 'OCT 17.2.3.02-78 u OH/I-86
(oOmepoccuiickiii HOpMAaTUBHBIA JOKYMEHT). YKa3aHHbIE JOKYMEHTHI ompenensior I1JIB s
Ka)KJI0TO KOHKPETHOI'O IPEAIPUATUS U3 YCIOBUS, YTO CyMMa CO3/1aBa€MbIX BCEMU IIPEIIPUATHUS-
MU TIPU3EMHBIX KOHIICHTPAIIMi JaHHOTO BEIeCTBA WM WX koMOuHaiuii He npesbimana [T/1K.
MakcuMallbHOE 3HaY€HHE TPU3EMHON KOHIEHTPALUH, HAIIPUMEp, AJI1 TOPSAYUX TOYEYHBIX
MCTOYHHUKOB, PACCUMTHIBACTCS IO cieaytomen hopmyne:

A-M-F-m-n
Hz-(Pi (@ _%))11'3

Cm—

(2.3)

rae H — BbicoTa TpyOBbI, M;

M — pacxon BbIOpackiBaeMoro B arMocgepy BellecTBa (MOIHOCTh BEIOPOCOB), T/C;

T. u T, — TemriepaTypbl BBIOpPAaChIBAEMBIX I'a30B U aTMOC(EPHOTO BO3/1yXa COOTBETCTBEHHO;

V1 — noJHbIi 06beM BBIOPACHIBAEMBIX Fa30B Ha CPe3e TPyObl, M>/c;

A — k03¢ GUIMEHT, YYUTHIBAIOLINI paccenBaloIie CBOMCTBAa aTMOC(EPhI, KOTOPBIE OTpese-
TISOTCS KITUMaTH4YeCcKoi 30H0M (111 MockoBckoii obmactu A=140);

F — ko3 duineHT, yauThIBaIOMUNA CKOPOCTh OCEIaHUs BPEIHBIX BEUIECTB B arMocdepe; m,

n — K03 PULINEHTHI, YUUTHIBAIOIINE YCIOBUS BBIX0Ja FA30BO3YIIIHON CPEIbl U3 YCThs
MCTOYHHKA BBIOpOCA.

Ecnu Bmecto 3Hauenus C, noacraButh [1/IK KOHKpETHOrO BELIECTBA, TO MOXHO IOJYYUTh
npeaeabHOe 3HAYeHUE MOITHOCTH BHIOPOCOB M JTaHHOTO BEIIECTBA, T.€. MPENEIbHO JOMYCTUMBIH
BEIOpOC.

Takum oOpaszom, periamMmeHTanusi BBIOPOCOB B arMoc(depy OCYyIIECTBISETCS MyTeM yCTaHOB-
nenus [1/IB BpeHBIX BEILIECTB.

3awuTta atMmocepHOro Bosayxa oT 3arpAa3HeHUn

B nacrosiee BpeMmsi pa3paOoTaHbl U IIUPOKO MPUMEHSIOTCS PA3IUYHbIE METOJIbI 3aIlUThI
aTMoc(epHOTO BO3/yXa OT 3arpsi3HeHui. BrIOOp TOro mim MHOrO MeToAa 3aBHCHT OT psAja (ax-
TOPOB, B TOM YHCJIE€ OT: THIIAa HCTOYHMKA 3arpsi3HEHUsI aTMOC(EpHOro BO3yxa; arperarHoro co-
CTOSIHHMS BPETHBIX BELIECTB B BEIOPOCAX; Pa3MEPOB YAaCTHI] B BEIOpOCAX H .

Bpennsle BemiecTBa MOTYT HaXOAWTCS B BO3JyXe Kak B MapooOpa3sHOM BHUE, TaK M B BHJE
a’p030JIel — TBEP/BIX WJIN KUAKUX YACTHULl, B3BEILICHHBIX B BO3/yXE.

TymaHbI — a3p030JH € )KUJKOH TUCTIEPCHOH (a30i.
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[Tp116 — a3p030JIM C TBEPAOH AHcTIepCcHO (a3oil.

Jnist 3a1mThl aTMOC(EPHOTO BO3AyXa OT 3arps3HEHUI
IIPOMBIIITICHHBIMU MBUISIMUA U TYMaHAMH IIPUMEHSIOTCS pa3JIMYHbIe

NbUICYJIABJIMBAOIINEC U TYMAHOYJIABJIMBAIOIIUEC YCTAHOBKH.

ITo npuHIMITY TEHCTBUS Pa3IMYaALOT:

. CYXHUC NBbUICYIIOBUTCIIN,

. MOKPBLIC ITBIJICYJIOBUTCIIN,

o (QuIBTPHI,

e DIEKTPOQUIBTPHI.

HpI/IMeHCHI/IC TOTO0 UJIM UHOI'O THUIIA NBUICYIABJINBAIOMIUX YCTAHOBOK 3aBUCUT OT

KOHILEHTPALMK MpUMecel B Bo3ayxe. OUnCTKa BO3AyXa MOXKET ObITh TpyOOH, CpeiHeil 1 TOHKOM.
[Tpu rpy0oil ourcTke U3 BO3/AyXa YNAISIOTCS YaCTHIBI NMpuMecel pazmepoM Ooibine 50 MKM.
IIpu cpenHell ounMCTKE 3a€p’KUBAIOTCS YACTHUIIBI BTN pazMepoM 10 50 MKM, a IIpU TOHKOM —
pazmepoM yactul MmeHee 10 mxM. Tak, Hanpumep, Cyxue NbUICYIIOBUTEIN IPUMEHSIOT IIPH BbI-
COKHX KOHIICHTPALUAX IPUMECel B BO3IyXe, a (PUIBTPBI — IPU TOHKOH OYMCTKE BO3/yXa.

Jlnst otieHKH 3(h(HEeKTUBHOCTH OYMCTKHU Ta30B OT NMPUMECEH MPUMEHSIOT pa3IuYHbIe MTOKa3are-
IY, B TOM YHUCIIE:

0011yt0 3 EeKTUBHOCTH OUUCTKH;

¢bpakunoHHYI0 3()(HEKTUBHOCTH OUMCTKH;

K03((HUIIHEHT PO CKOKa;

THPABINYECKOE COMPOTHBIICHHE MBLICYIIOBUTEIICH;
YACIBHYIO TBUICEMKOCTD MBUICYIOBHUTEINICH W (QHIBTPOB;
MIPOU3BOIUTEIHHOCTD 110 OUYUIIIAEMOMY Ta3y;
YHEPrOEMKOCTb.

Oowan r¢hhekmusnocms ouucmku onpenessieTcs, Kak:

_ Cax _Cm
] —Cc (2.4)

7€ Cer, Copx — COOTBETCTBEHHO, MACCOBBIE KOHIICHTPAIIMU TIPUMECEH B Ta3e 10 U Mocie

IBUICYTIOBUTEINS WK (QUIIBTPA.

I[J'DI CHUCTCMBI TOCIICAOBATCIIbHO COCAMHCHHBIX IMBbUICYIIABIIMBAIOIIUX yCTpOfICTB HJIn
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GUWIBTPOB 00uan Ipgexkmuenocmey onpenenIeTCs, KaK:

n=1-0-n5)-A-)-..-A-7,) (2.5)

71:72:7a o
rae - 00mas 3¢peKTUBHOCTH OYUCTKHU TEPBOTO, BTOPOTO H 71-0T0 YCTPOICTBA

Wi QUIBTpA.

@Dpakyuonnan Ihhekmusnocms ouucmKu ONPELIICTCS, KaK:
— Ca::‘ _Cmi
]

axi

7

(2.6)

7€ Coxi, Copxi - COOTBETCTBEHHO, MACCOBBIE KOHIIEHTPALMH i-0M (hpaKLUU MPUMECH JI0 U

MO CJIC IbUICYIIOBUTCIIA.

Koagpghuyuenm npockoka K vactur yepes nbUICYTIOBUTEIb MOKHO OTIPENENIATE 0 hopMyrie:

C
K==
C &7

OOmast 3PeKTUBHOCTH OYUCTKU CBS3aHA ¢ KOAPPUINEHTOM MPOCKOKA YaCTHUI] CIIETYIOLIIM

COOTHOIICHHUEM

K=1-n 2.8)

T'uopasnuueckoe conpomuenenue noineynogumeneii P onpenensiercss Kak pa3HOCTh JaBjie-

HUI BO3AYLIHOTO MOTOKA HA BXOJIE U BBIXOJIE YCTPONCTB U OTpENeNnseTcs TU00 IKCIePUMEHTab-

HO, MO0 pacCUUTHIBACTCS 1O hopMyIe:

P= ﬂ,—Pm=pr (2.9)

rac Pex, Pgx — COOTBETCTBEHHO JAAaBJICHUA BO3QYIHIHOI'O IMOTOKA HA BXOJAC U BBIXOAC

YCTPOWCTBA,
P _ IJIOTHOCTBb U CKOPOCTHb BO3AyXa B paCUCTHOM CCUYCHUU MbUICYIIABJINBAIOICTO
YCTpPOMCTBA.
Jlanee paccMOTpPHUM IOIpoOHEe arnmapaTsbl OYUCTKU OT MBLUTH.
Cyxue nbineynosutenu

K mpocreiiuMm mblaeyaaBIuBaOIIUM YCTPONCTBAM OTHOCSTCSI HblL1€0CAOOYHbIe KAMEPDL,

pa60Ta KOTOPBIX OCHOBaHa Ha OCAXKACHHWU YaCTHI IO HeﬁCTBHeM CHUJIbl TAXKCCTU U UHCPLUU.
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I'paBuTaMOHHOE OCaXJACHHUE ICHCTBEHHO JIUIIb JUIsI KPYIHBIX YacTHIl JuameTpom Oonee 50—

100 MKM, TIpu4eM CTENEeHb OYUCTKU cocTaBisieT He Bbie 40-50%. Metoa mpuroieH Juilib Jjist

NpeaBapUTEIbHON, TPyOOH OUMCTKH T'a30B.

Haunbonee pacnpocTpaHEeHHBIMH YCTAHOBKAMHU CYXOTO IBUICYIABIMBAHUS SBISIOTCS WUKIIO0-

not (puc.2.3).

CHMWeHHBIR Ta3

Januinexswi

Puc. 2.3. Cyxoii nbu1ey/I0BUTE/Ib THIIA HUKJIOH

Hanpumep, oHM UCTIONB3YIOTCS IS 307161, 00pa3yIoLIelcss IpU CKUTaHUK TOIUIMBA B KOTJIAX
TEIUIOBBIX CTAHIMU. B NUMKIOHAX OCaXXJICHHUE CYXOU 30J1bl POUCXOAUT BCIEACTBUE 3aKPYTKHU O]
nericTBUeM IeHTpoOexkHoro 3¢dexra. [Ipu BBoJe yepe3 TaHreHUMANbHBIA MaTpyooK 1 yacTUIlsl
OTXKHMAIOTCSl K BHYTPEHHEH CTEHKE KopIyca 3 M, Tepsisi CKOPOCTb, BHINAJAI0T B UHIUBUIYaJIbHbBIE
4 n obumwie OyHKEpBI-HAKOMIUTEH (B OaTapeHbBIX IMKJIOHAX) U Jaliee o TPyOOmpoBoaaM 5 OTBO-
ISITCSL B CUCTEMBI TPAHCHOPTUPOBKHU 30161, OUMIIEHHBIN ra3 1Mo TpydaMm 2 BBIBOAUTCS B TA30XO0JIbI
nwu cOopHbie Kamepsl. LleHTpoOexxHbIN 3 deKT cuabHee MposBiseTcs y KpynHbix yactull. C yBe-
JMYEHUEM pa3Mepa YacTHIl M YMEHbIICHHEM AMaMeTpa LUKIOHA 3()(HEeKTHBHOCTh OUYUCTKH BO3-

pacTaer.
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CpC,Z[I/I armaparoB, NPCAHA3HAYCHHBIX JJIA NbUICYJIaBJIIMBAaHWA, CICAYCT BbIACIIUTL annapantbl
yenmpooexscrnozo oeiicmeusn. K 3101l KaTeropun OTHOCATCS MBLIEYIOBUTENN POTALIMOHHOTO JEH-

CTBHA.

KomnoHoBKa npocTeNIIEro NblIEYII0BUTENS POMAUUOHHO20 muna NpeaCcTaBlIeHa Ha puc.2.4

Cue HMBsA
raa

Puc. 2.4. Cyxoii nbL1ey10BUTE/]Ib POTAIHOHHOIO THIIA

[Tpu BpameHun BEHTUIIATOpA Kosieca | YacTHIIbI MBUTH 33 CUET IEHTPOOEKHBIX CHUJT OTOpachI-
BAIOTCSl K CTEHKE CHHMpae00pa3sHOro KOXyxa 2 M JBIXKYTCS IO HEll B HANPaBJICHUH BBIXJIOTHOTO
otBepctus 3. ['a3, oOorameHHbIH MBUIBIO, Yepe3 CHEIHATbHOE MBUICTPUEMHOE OTBEPCTHE 3 OTBO-
IUTCS B NIBUIEBOM OyHKEp, a OYHMIICHHBIN a3 MOCTYMAeT B BRIXJIONHYIO TpyOy 4. JlocTaTrouHO BbI-
cokast 3(p(eKTUBHOCTh OYMCTKM BO3AyXa TAaKUMHU armapaTaMH JOCTHTaeTCs NpPU YIaBIMBaHUU

CPaBHMUTEIBHO KPYMHBIX YacTull bUN (cBbile 20—40 MKkM).

B psime cimydaeB 1enecoo0pa3HO UCTIONB30BATh HCANIO3UTHbIE NblIeOmOeIumenu, no3Bois-
HOIMe Npou3BOAUTL PA3ACIICHUC Tda30BOT0 IMOTOKA Ha O‘IPIIJ.[GHHBI?I u OGOFaH.[eHHBIfI IIBIJIBXO T'a3

(puc.2.5)

O GoralPHHE I
OBELILI raz, {,

Dtnl:::al;:an‘& : \ \
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Puc. 2.5. ZKaao3uiHbLIH NLLICOTACTINTEIL

C noMouibI0 peIeTKH ra30Bblil MOTOK pacxoaoM Q pa3aensercs Ha /1Ba IOTOKAa pacXoJ0M

Q1 1 Q2. O6pryHO Q1= (0,8...0,09)-Q, a Q2= (0,1...0,2)-Q.

OTtaeneHre 4acTUIl MBUIM MPOUCXOAUT MOJ JEHCTBUEM HHEPLMOHHBIX CHJI, BOSHUKAIOIIUX
MIPH TIOBOPOTE Ta30BOT0 MOTOKA HA BXOJIE B JKATIO3UWHYIO PEIIETKY, a TaKXkKe 3a cueT dPQeKTa oT-
paKeHHUsI YaCTHUI[ OT MOBEPXHOCTH PEUIETKH MPHU coyAapeHuu ¢ Heill. O0orameHHbIi TR0 ra3o-
BBIM MOTOK IOCJIE KATIO3UWHON PELIETKU HAIPABISAETCS K LUUKJIOHY, TJ€ OYMIIAETCS OT YacCTUL U

BHOBB BBOMTCS B TPYOOIIPOBO/I 32 YKAIIO3UIHOM PELIeTKOM.

JKasnto3uiiHble MBIICOTACTUTENN OTINYAIOTCA MPOCTOTONH KOHCTPYKLIMHU M XOPOIIO KOMIIOHY-
IOTCS B ra3oxoiax, obecneunBast 3pdexruBHocTh ourictku 0,8 1 Oosee It 4acTHIl pazMepoM 60-
nee 20 MkM. JKanto3uifHble TBUICOTICTUTEIN XOPOIIO 3aPEKOMEHI0BANIN ce0s B CUCTEMaxX OYHCT-

KM JIIMOBBIX TPYO OT KPYHHOIMCIEPCHOMN MbLIH pH Temmneparype 450-600°C.

Mokpbie nbineynosutenu

JlocTaTouHO MUPOKOE MPUMEHEHHE [Tl OYUCTKHU Ta30B M BO3/1yXa OT MEJIKOJIUCIIEPCHOM IbI-
mu ¢ guamerpom yactui d 6omee (0,3...1,0) MKM, a Takke JUISt OYMCTKH OT TBLTH B3PHIBOOTIACHBIX
¥ UMEIOIIUX BBICOKYIO TEMIIEpPaTypy ra30B HAIUIM MOKPBIE IBLICYIOBUTEIH.

[TpuHIMT NEHCTBUS MOKPBIX MBUICYTIOBUTENICH 3aKITFOYACTCS] B OCAXKIECHUU YaCTHI] TBLIH Ha
MOBEPXHOCTbH Kamellb WIN TUICHKH KUAKOCTH 33 CUET CHUJI MHEPLUUHU U OPOYHOBCKOTO JIBUIKECHUSI.
Cuubl MHEPIMU 3aBUCAT OT MAcChl Karejab M YacTHUI] IbUIM, a TaKKe OT CKOPOCTU MX JBHKCHHS.
YacTulibl MeUTH MaJioro pa3mepa (MeHee 1 MKM) He 00IaIaloT JOCTATOYHOW KMHETUYECKON dHEp-
rHel ¥ pH cOMMKEHUH € KalIIMU OOBIYHO OTHOAIOT MX M HE YIABIUBAIOTCS KUAKOCTHIO.
BpoyHoBCKO€ IBHKEHHE OOBIYHO XapaKTEPHO JJIsl YACTHIl MAJIOTO pa3Mepa.

C y4eToM KOHCTPYKTHBHBIX 0COOEHHOCTEH MOKpPBIE MBUICYTOBUTENH Pa3ACisIioT Ha:

*ckpy00eps! Benrypu;

*(OopCyHOUHBIE U IEHTPOOCIKHBIE CKPYOOSPHI;
sarnmaparsl yIapHO-UHEPIUOHHOTO THIIA;
*0apOO0TaXKHO-TICHHBIE ANIaparsl U JIp.

Cpenu anmapatoB MOKPOH OYMCTKH C OCXIEHHEM YacTHUI] MbUTM Ha MOBEPXHOCTH Karlesb
HauOOoJIbIIIEe PACIPOCTPAHEHUE TOTYUMIH CKpyOOepsl Bentypu (puc.2.6)
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Mudrocms

faz

Mudrocms

Puc. 2.6. Ckpy060ep Benrypn

OcHoBHas 4yacTh CKpyOOepa — comio Bentypu 2, B KOTopoe MOABOIUTCS 3albUICHHBIN TOTOK ra-
3a, a yepe3 eHTpoOekHbIe (OpCyHKH | — )KUIKOCTh Ha opolieHrne. B koH(y30pHO# yacTu coruia
MIPOMCXOIUT PA3rOH rasa oT BXOAHOU ckopoct V=15-20 m/c no ckopoctu 30-200 m/c u 6onee B
Y3KOM cedeHHuH coruia. [Ipouecc ocakeHns YacTuIl MbLUIM Ha KarljIu *KHUJIKOCTH 00YyCIIOBJIEH Mac-
COM JKHUJIKOCTH, Pa3BUTOM IMOBEPXHOCTBIO Kallelb U BBICOKOM OTHOCHUTEJIBHOM CKOPOCTBIO YaCTHUILL
KHUJIKOCTU U MBUIH B KOH(Y30pHO# yacTu comia. (P (HEeKTUBHOCTh OYUCTKU B 3HAYMTEIHHOM CTe-
MICHU 3aBUCUT OT PABHOMEPHOCTH pPAaCIpeleNeHHUs KHUJKOCTU M0 CEYECHUIO0 KOH(]Y30pHOU yacTu
corta. B nuddyzopnoit uactu cormna 3 ckopocts notoka najgaet a0 15-20 m/c.

Ckpy00epsl BenTypu obecneunBaroT BBICOKYIO 3()(EKTHBHOCTH OYHMCTKH a3po30Jiel co
CPEJHHUM pa3MepOM YacTHIl 1...2 MKM NPH HaYallbHON KOHLIEHTpaluK npuMecei 1o 100 /v,
[Tpu ananu3e KOHCTPYKIMH U MIPUHLUIIOB JIEHCTBUS MOKPBIX IBIJICYIOBUTENICH MOKHO BBIIE-
JUTH CIEAYIOMINE X JIOCTOMHCTBA:
*IIPOCTOTA KOHCTPYKIIMU U CPAaBHUTEIHHO HEBBICOKAS! CTOMMOCTH;
*0osiee BbICOKasi 3(p(hEeKTUBHOCTD MO CPABHEHUIO C CYXHMHU MEXaHWYECKHUMH IbLICYI0OBUTEIS-
MU UHEPIIMOHHOTO TUIIA;
*MEHbIIHME rabapuThl IO CPABHEHHIO C TKAHEBBIMU (DUIBTPAMHU U 3IEKTPOPHUIBTPAMU;
*BO3MOKHOCTb UCIIOJIb30BaHUS MIPU BBICOKOHM TeMIepaType U MOBBIIIEHHON BIaXKHOCTH Ia3oB;
*paboTHI Ha B3PHIBOOIIACHBIX T'a3aXx;
*yJIaBJIMBaHHE BMECTE C B3BEIICHHBIMU TBEPBIMU YaCTHIIAMHU MapOB U ra3000pa3HbIX KOMIIO-
HEHTOB.
OnHako MOKPBIM TBLICYIIOBUTEIISIM CBOMCTBEH U Psiji HEIOCTATKOB:
*3HAYMTEIIBHBIC 3aTPAThl PHEPTUHU TMPU BBICOKUX CTEHNECHIX OUUCTKHU;
*[IOJIy4YCHHE YIOBJICHHOTO MPOAYKTa B BHUJE LIJIaMa, YTO YaCTO 3aTPYIHSCT U YIOPOXKACT €ro
MOCJIEYIONIEE UCTIOB30BAHUE;
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*HEOOXOJUMOCTh OpPraHU3ali 0OOPOTHOTO LIMKJIA BOJOCHAOKEHUS (OTCTOMHMKH, MepeKauu-
BaIOLIME HACOCHI U T. I1.;

*00pazoBaHKE OTIIOKEHUI B 000PYIOBAaHUH U Ta30IIPOBOAX;

*KOPPO3HOHHBIN HM3HOC OOOpYJOBAaHUS M Ta30NPOBOJOB IPH OYMCTKE Ta3oB, COAEPIKAIINX
arpecCUBHbIE KOMIIOHEHTBHI.

PuUnbTPLI

IIponiecc OUMCTKY ra30B OT TBEPABIX WU KUJKUX YaCTHUL[ C IIOMOILBIO IIOPUCTBIX CPE Ha3bl-
BaeTcs punbrpanueil. UIIBTPHI ASNATCS Ha BOJOKHUCTHIE, TKAHEBBIC, 36PHUCTHIE.

BonokHucThiMU (MIIBTpaMH HA3bIBAIOT MIOPUCTHIE NIEPETOPOAKH, COCTABICHHBIE U3 Oecrops-
JIOYHO PACIIOJIOKEHHBIX, OJJHAKO 00Jiee MM MEHee PaBHOMEPHO PACHpPEAEICHHBIX 10 00beMy BO-
JIOKOH, Ka)XJI0€ U3 KOTOPbIX MPUHUMAET Y4acCTHE B OCAKIACHUHU a3pO30JIbHBIX YacTHUll. D10 (Huib-
TPl 00BEMHOTO JIEHCTBHA, TaK KaK pPacCUMTaHbl Ha YNaBIMBAaHUE M HAaKaIUIMBAHUE YaCTHI] Tpe-
MMYIIIECTBEHHO I10 BCEW CBOEH NITyOHHE.

Xopye
$unnrpa

O FaneHHBIH
Tan

=
el neo

Puc. 2.7. ®uastp

Haunbonee pacmpocTpaHEHHBIM THIIOM TKaHEBOTO (MIIBTpA SIBISETCS PYKaBHBIA (UIBTP.
[maBHBIM 3JIEMEHTOM TaKoro (hUIBTpa SBISAETCS PyKaB, U3TOTOBICHHBIN U3 (PUIBTPOBAIBHOM TKa-
Hu. Kopmyc ¢uiibTpa pasneneH Ha HECKOJIBKO TepMETU3MPOBAHHBIX KaMep, B KAKJIOW U3 KOTOPBIX
pa3MeIIeHO 10 HECKOJIbKY PYKaBoOB. ['a3, moajexamuil O4MCTKe, MOJBOAUTCS B HMKHIOIO 4acTb
Ka)X/101 KaMephbl U MOCTYNAET BHYTPh PYKaBOB. DUIBTPYSACh UEPE3 TKAHb, I'a3 POXOAUT B KaMepYy,
OTKYZla 4epe3 OTKPBITHIN IPOIYCKHOM KJIAlaH IOCTYIAET B Ta30IPOBOJ YMCTOrO rasza. YacTuiel
IIBLIN, COZEpIKAILHECS B HEOUUIIICHHOM T'a3€, OCEAAI0T HAa BHYTPEHHEN IOBEPXHOCTH PyKaBa, B pe-
3y/IbTaTE YEro CONMPOTUBIIEHUE PyKaBa IIPOXOly ra3a NOCTENEHHO YBEIMUNBAETCA.

PaznuualioT cineayromne TUIbl 36pPHUCTHIX (PUIBTPOB:

*3EpHUCTHIC HACAJOYHbIC (HACHIMHBIC) (DUIBTPBI, B KOTOPBIX YIABIMBAIOLINE JIEMEHTHI (Tpa-
HYIbI, KyCKH U T. J.) HE CBSI3aHbl KECTKO APYr C APYroM. B kauecTBe HacaJku B HACBITHBIX
(GWIbTpax MCIOJB3YIOT MECOK, TalibKy, IUIAK, JAPOOJEeHbIE TOPHBIE MOPOJbI, APEBECHBIC
OTIMJIKH, KOKC, KPOILIKY PE3UHBI, TUIACTMACC U IpaduTa U Apyrue MaTepHabl;

*)KECTKHUE MMOPUCTBIE (PUIIBTPBI, B KOTOPBIX 3€pHA IPOYHO CBS3aHBI APYT C APYTOM B pE3ynbTare
CTIEKaHUsl, TIPECCOBAHUS MM CKICHBAHUSA M 00pa3yloT MPOYHYIO HETOABHKHYIO CHCTEMY.
K stum ¢unbTpam OTHOCSTCS MOPUCTAsi KEpaMUKa, TOPUCThIE METAIJIbl, HOPUCTHIE IJIACT-
Macchl .
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(Duﬂbmpamm 6HE€ KOHKYpeéHuuu, Koz0a peub uoem 00 obecneueHuu UCKIIOUUMETIbHO 6bICOKOUL
9(1)(])el<mueuocmu yaaeinueanus O4€Hb MEJIKUX vacmuy uenoﬁ YMepenunvlx 3ampam.

TxaneBble UIABTPHI HCIIONMB3YIOT TaM, TI€ HEOOXOAUMO JOCTHYb BBICOKOH 3(deKkTuBHOCTH
U TJIe YCTIOBHSI TIO3BOJISIIOT UCTIONIBb30BaTh (puisTp 6e3 ero nospexaeHus. [Ipumenenue GpuisTpoB
OTpaHUYEHO TeMIIepaTypaMH, npesbimaronmMu 500-600'K, npu KOTOpBIX paspymiaeTcs TKaHb, a
TaK)Ke COCTaBOM rasa.

Jlnst mepBUYHON (UIBTpaluy MpU Temreparypax, npesbimaromux 500-600°K, ncnonb3yror
rpaBuitHbIC QUIBTPBL. DTH (YUIBTPHI TPOMO3IKHI U TSKEIIBI.

Bonoknucteie GuiabsTpbl 0OBIYHO HE OYMIIAIOT. X MCTONB3YIOT, KOT/ia KOHIIEHTpaLus
yacTHIl HU3Ka (MeHee 2 T/M°) M (UIBTP MOKET HPOCIYKUTh JOCTATOYHO J0JIr0, He TPeOys
3aMEHBI.

[IpeumymiecTBa punabTpanvu — CpaBHUTEIbHAS HU3KAsE CTOUMOCTh 000pYIOBaHHUS (32 UCKITIO-
YEHHEM METAJUIOKEPAMUYECKUX (MIIBTPOB) M BbICOKas 3(PpdekTuBHOCTH TOHKOM ouncTKu. Hemo-
CTaTKU (UIBTPAIIMM — BBICOKOE THIPABIMYECKOE COMPOTUBICHHE M OBICTpoe 3a0MBaHHUE (PHUIIb-
TPYIOIIETO MaTrepuaia MblIblo.

AneKkTpoPUNLTPLI

OnekTpouiasTp — 3TO anmapar WM YCTaHOBKA, B KOTOPBIX HMCIIOJB3YIOTCS JIEKTPHUUECKUE

CHJIBI JJI OTACJIICHHUA B3BCHICHHBIX YaCTHUIL OT I'a30B.

1\&;_ .
w, ||} 2
! 4
.- ;
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3

Puc. 2.8. daexkrpopuiabtp

CymHOCTh mpolecca IEeKTPUYECKOM OYUCTKU ra30B COCTOUT B cienytouieM. ['a3, conepixka-
H.IHﬁ B3BCHICHHBIC YaCTHUIbLI, TPOXOAUT YCPC3 CUCTCMY, COCTOAIIYIO M3 3a3CMJICHHBIX OCAaAUTCIIb-
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HBIX JIEKTPOJOB M PA3MELIEHHBIX HAa HEKOTOPOM PACCTOSIHUM (Ha3bIBAEMOM MEXKIEKTPOIHBIM
IIPOMEXYTKOM) KOPOHUPYIOLIUX JIEKTPOIOB, K KOTOPHIM IOJBOJUTHCS BBIIIPSIMIIEHHBIN TOK BBICO-
KOTO HanpsbkeHus (puc.2.8).

[Tpu nocTaroyHo GOJBIIOM HAMPSKECHUH, MPUIIOKEHHOM K MEXIJIEKTPOIHOMY POMEKYTKY,
y IIOBEPXHOCTH KOPOHUPYIOLIETO JIEKTPOJa MPOUCXOAUT UHTEHCUBHAS ylapHas MOHU3aLus rasa,
COINPOBOXKIAIOIIASICS BOZHUKHOBEHHEM KOPOHHOIO pa3psia (KOpOHbI), KOTOpbIH Ha BECh MEX-
NIEKTPOIHBIA IIPOMEKYTOK HE PACIPOCTPAHACTCS U 3aTyXacT 10 MEPE YMEHBILECHUS HaIPsKCH-
HOCTH JIEKTPUYECKOTO I10JI B HAIIPABICHUU OCAIUTEIIBHOTO NIEKTPOAA.

["a30BbIC MOHBI PA3TUYHON MOJISIPHOCTH, 0Opa3yloIecs B 30HE KOPOHBI, O] AEUCTBUEM CHII
NIEKTPUUYECKOTO TOJSA JBHKYTCS K Pa3sHOMMEHHBIM IEKTPOAAM, BCIIECICTBHE YETO B MEKDIJICK-
TPOJHOM IIPOMEXYTKE BO3ZHUKACT JICKTPUUYECKUN TOK, HAa3bIBAEMBIM TOKOM KOPOHBI. YJaBJIMBae-
MBI€ YaCTHUIIBl M3-32 aJICOPOLMH HAa UX MOBEPXHOCTH MOHOB NMPHOOPETAIOT B MEXIJIEKTPOIHOM
IIPOMEKYTKE NIEKTPUUECKUN 3apsii U IO BIUSHUEM CHJI JIEKTPUUECKOTO IOJIS ABMXKYTCS K JIEK-
TpoJam, ocaxaasch Ha HUX. OCHOBHOE KOJMYECTBO YaCTHUI] OCAXKAAETCS HA Pa3BUTOM IOBEPXHO-
CTH OCAJUTEJIbHBIX 3JIEKTPOIOB, MEHBIIAs UX YaCThb MOIAJAET Ha KOPOHUPYIOLIUE MEKTPoasl. [Io
Mepe HAKOIUICHHs Ha JJIEKTPOJAX OCAKIACHHBIC YAaCTULBI YIAISIOTCS BCTPSAXUBAHUEM HIIU IIPO-
MBIBKOM 3JIEKTPOOB.

[[Tupokoe mpruMeHeHHE NMEKTPOPUIBTPOB IS YIABIUBAHUS TBEPIBIX M KUJIKUX YaCTHUI[ 00Y-
CJIOBJICHO CJIETYIOIIMMU UX MOKA3aTeIISIMU:

*YHUBEPCAIBHOCTh M BBICOKAsI CTEMEHb OUUCTKH (10 99 %) mpu CpaBHUTEIBHO HU3KUX SHEP-
rosarparax, Ipu4eM YIaBIMBAIOTCS YaCTHUIIBI JTIOOBIX pa3MepoB, BKJIIOUAs U CYOMHUKPOH-
HBIE;

*BO3MOXKHO NMPUMEHEHHE MTPU BBICOKUX TEMIIepaTypax, a TaKKe B YCIOBHUSX BO3JEHCTBUS pa3-
JIUYHBIX KOPPO3UOHHBIX CPEl;

*CHCTEMBI MBUICYIaBIUBAHUS C IPUMEHEHHEM JIEKTPOPHIETPOB MOTYT OBITh MOJTHOCTHIO aB-
TOMaTU3UPOBAHBIL;

*HU3KHUE HKCIUTyaTallMOHHBIE 3aTPATHI.

OnekTpoGUIBTPHI TAKKE UMEIOT U PsIJT HEOCTATKOB:

*KalUTAJIbHBIE 3aTPaThl HA COOPYXEHHUE BBICOKHM BBy TOTO, YTO 3TH allaparbl METaJIIOEMKU
Y 3aHUMAIOT OOJIBIIYIO IJIOLIA/Ib;

*BBICOKAs YyBCTBUTEJIBHOCTH MPOIIECCa NMEKTPHUECKON OUMCTKH K OTKJIOHEHHUSM OT 3a/1aHHO-
r0 TEXHOJOTMYECKOTO PEKHMMA, a TaKKe K HEe3HAUUTENbHBIM MEXaHHMYECKUM JedeKTam
BHYTPEHHETr0 000pyI0BaHMUS;

*HE MIPUMEHSIOTCS, €CIIM OUHMIAEMBbII ra3 MpeiCTaBIsAeT CO00H B3PHIBOOIIACHYIO CMECH.

[IpenmyiiecTBEHHOM 00IaCTbIO IPUMEHEHHS IEKTPOPHUIBTPOB SBISETCS OUUCTKA OOJBIINX
00BEMOB ra30B.

KoHTponbHble Bonpockl no Teme "3arpsisHeHne atmocdepbl™

Ha xakuie 0CHOBHBIE BUIBI IEIATCS UCTOUHUKH 3arpsa3HEHUs: aTMOCephl?

Kakue ucTouHHMKY 3arpsi3HeHUs: aTMOC(HEpPhl OTHOCITCS K €CTECTBEHHBIM?

B kakom croe atmocdepsl 3a1epKuBaeTcst 00JIbIIast 4acTh YIbTPa(uOIETOBBIX JTydeii?

[To xakoMy mOKa3aTeio BEACTCsS HOPMUPOBAaHUE ITpUMeEce B aTMOC(HEpHOM BO3Iyxe?
Kakas [1/IK siBisieTcss OCHOBHOM XapaKT€pUCTUKOM ONaCHOCTH BelllecTBa?

C kakoif 1enplo ycraHaBiauBaercs: cpennecyrounas [1J1K?

C kakoif LIeTIpI0 yCTaHABIMBAETCSl MaKcUMaabHO-pa3oBas [1JIK?

Kakyio Benmmunny ot IIJIK pabGoueit 3061 cocrasnser I1JIK nmpombinuieHHON Miiomiaaku
(r.e. ITIK Ha Tepputopun npeanpusitus)?

O NN W=
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9. Kakue BeIMUYMHBI YCTaHABIMBAIOT IPU HOPMHUPOBAHUM COJAECPXKAHUS 3arpsA3HSIOLUIMX Be-
IIECTB B aTMOC(epHOM BO3ayXe?

10. Kakyro Benmmuuny ot IIJIK armocdepHOro Bo3ayxa MCHOIB3YIOT AJISi HOPMUPOBAHHS CO-
JiepKaHUs 3arpsi3HAIOIINX BELIECTB B BO3AYyXE KypOPTOB U MECT MacCOBOIO OT/AbIXa Hace-
nenus?

OO6Gwme ceepeHus o rmgpocdcepe

T'uopocgpepa — BOJTHAS o0oouka 3emun,
pacrosiararomasicsi Mexxy armocdepoii u turocgepoii u
MPECTABIISIONIAst CO00M COBOKYITHOCTh OKEaHOB, MOPEH,
03ep, peK, IpyaoB, OOJOT, MOA3EMHBIX BOJ, IETHUKOB U

BoAssHOTO mapa arMmochepsl. KpyroBopor  Bombl

YBSI3BIBAET BOEAMHO BCE YacTH ruapocdepsl, oOpasys B

LEJIOM 3aMKHYTYIO CUCTEMY.

Boga oTHOcHMTCST K HE3aMEHUMBIM  IIPUPOJHBIM
pecypcam. be3 BOAbl HEBO3MOXKHO CYILIECTBOBAHUE

3eMHBIX (OPM KU3HHU.

Paznuuaror 1Ba BUIa HCIIOJIB30BAHUS BOJHBIX PECYPCOB: 6000N0J1b306aAHUE 1

eéooonompeonenue.

Booononv3osanue — Boxa UCTIONB3yeTCs JUISL BBITIOIHEHUS OTPEICICHHBIX (PyHKIMN 6e3 n3-
BJICUEHUS U3 BOJIOEMOB (PEK, 03ep U JIp.).

Booonompebnenue — Boga U3bIMaeTCsl U3 BOJHBIX OOBEKTOB, IPHUEM YaCTh €€ TepseTcs 0e3-
BO3BPATHO (WCTAPSETCS U T.11.).

M3 0611ero KoJM4ecTBa Bobl Ha 3eMJIe TOIBKO 35 MJIH. KM WM OKOJIO 25% HNpHUXOAUTCS Ha
JIOJIO TIPECHBIX BOJI, MPEICTABIAIONIMX HauOOJbIIMK HHTepec s denoBedectBa. (IIpecHoit
HA3BIBAIOT BOJIY, COJIEHOCTh KOTOPOil He mpeBbimaeT 1 % T.e. comepkaniyio He 6onee | r coneit Ha
1 1. ConeHoCTh OKeaHa cocTaBisieT B cpeaHeM 35%).

Ha ka»10ro suTesIs 3eMIIH IPUXOJUTCS HEMHOTUM 00J1ee 8 MIIH. M° IPECHOM BOJIBI, HO T10-
JABJISIONIAs YacTh 3TOTO OOTaTCTBA HAXOAUTCS B COCTOSHUM TPYTHOJOCTYITHOM JUJIsl YEJOBEKa.
IToutn 70% npecHBIX BOA aKKYMYJIHPOBAHO B JIEAHUKOBBIX TOKPOBAaX APKTUKH U AHTapKTUIBI U
B TOPHBIX JISTHUKAX JIPYTUX MAaTEPUKOB. B pyciax pek mpu cpeaHeM ypoBHE BOJbI OTHOBPEMEH-
HO cojepxkutcs b okoJio 0,006% npecHbix Bog 3emiau, B o3epax — 0,010%.

st Beipabotku 1 kBt1-u anekrposneprun Heodxoaumo ot 200 no 400 i Bogsl. TerutoBas
T2C, momHoCcThIO 1 MTH.T KBT TpebyeT B TedeHHH roja okoso 1,5 km® Boasl B rog. ADC Toii ke
MOII[HOCTH 3a0MpaeT 10 3 KM® BOJIBI B TOJI.

IKOJOTHYECKHU BaKHbIE CBOIiCTBA BOABI.
Boga obmamaer psgom crnenuUYecKux CBONCTB, HAKIIAIBIBAIONIUX TITYOOKHH OTIEYATOK Ha
CTPOCHHUE M KUZHECATESIILHOCTh HACEISIOMUX 3EMIIF0 OPTaHU3MOB U PACTEHUIA:
*Bo/1a MOXET HaxXOIUTHCS B TPEX arperaTHbIX COCTOSHUSIX: KHUKO, TBEPIOM U ra3000pa3HOM.
*Bona o0nagaet upe3BbIYaifHO BRICOKOH pacTBOPSIONIEH CIIOCOOHOCTHIO.
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*IIpu 3amep3aHuu 00bEM BOJIbI YBETHMUMBACTCS, IPU TUIABJICHUH JIbJ]a — YMEHBIIIAETCSI.

*ITpu 4°'C y Boabl HAOMIONAETCS MaKCHMMabHas IIIOTHOCTE. 1103TOMY, J1e/1 06pa3yeTcs TOJIBKO
Ha TIOBEPXHOCTU BOJOEMOB, OXpaHss IMPUPOJHBIN CIOM BOABI OT 3aMep3aHUsl (BaXHO AJIs
KHU3HEJIEATETLHOCTH BOAHBIX OPraHU3MOB).

*Bricokas ckpbITas Teruiora IuiaBneHus apaa (336 Jx/r) obecneunBaeT mocTerneHHoe 3aMep-
3aHUE peK, 03ep, MOpEeii, a TakKe TasHUE CHera, JbJa, Oarogapsi ’ToMy CE30HHBIE Tepe-
XOJ1bl HA IUTAHETE MIPOUCXOAT IJIABHO.

*Bona o6nanaer HauBBICIIEH (Cpein TBEPABIX M )KUIKUX TEN) YACTbHON TEIUIOEMKOCTHIO (T10-
3TOMY BOJIa SIBJII€TCS INIABHBIM aKKyMYJISITOPOM COJIHEYHOW M TEPMUYECKOM 3HEPTUHU) U
BBICOKOH JUISl )KUJIKUX T€Jl TEMIONPOBOJHOCTHIO.

*Bricokast quaneKkTpuyeckas MpOHUIIAEMOCTh BOJIbI 00ECIIeunBacT MHTEHCUBHYIO JMCCOLIMA-
LU0 COJIEH, KMCIIOT, IIEJI0OYeH U OCHOBAHUN HA MOHBI, IIPUCYTCTBUE KOTOPBIX ITOBBIIIACT
paszHooOpa3ue OMOXUMHUYECKUX PEAKITUH.

*Bona ncnapsiercs npu 11000 Temneparype.

*BpicOKOE€ MOBEPXHOCTHOE HATSHKEHUE IO3BOJIAET OCYILECTBIATHCS IpoLEccaM IepeBHKe-
HUS BOJIBI M €€ PacTBOPOB MO CTEOSIM pacTEeHUi, aJICOPOLIMOHHBIM MpoIleccaM B KOPHSIX,
CUCTEMAaX MUILEBAPEHUS, IbIXaHUS.

eJlonHas npo3payHOCTh BOJBI JUIsl BUAMMOM YacTH COJIHEYHOI'O CIEKTPA UMEET OIPOMHOE 3Ha-
YeHUs JJ1s1 00eCTIeUeHUs J)KU3HEACATEIIbHOCTH OPraHU3MOB.

*HecxxnmaeMocTh Bo/ibl 0OecriednBaeT noaaepanrue GopMbl OPraHOB PACTCHUN U )KUBOTHBIX.

*Bona yHuMKanbHAa M HE3aMEHMMa, KaK MCTOYHMK ra3000pa3HOro KHUCIOPOJa, BBIACISIEMOIO B
nporecce GoTocuHTE3A.

UcTouHuKM 3arpsisHeHus rupgpoccepbl

OcHOBHas PUYKHA 3arPSA3HEHHUI BOIHBIX 00BEKTOB — cOpoC
B BOJOEMbl HEOUYHIICHHBIX WIM HEIOCTATOYHO OYMILECHHBIX
CTOYHBIX BOJ INPOMBILIUICHHBIX IPEINPUATUN, KOMMYHaJIbHBIX
CTOYHBIX BOJ U CTOKOB CEJIbCKOTO XO34KCTBA.

EH_IG OOJHUM HCTOYHUKOM 3arps3HCHUS IMPUPOAHBIX BOI SB
JIAKOTCA aTMOC(bepHBIe BOJbI, HCCYIIUC B ceOc BBIMBIBAEMBIC M
BO3yXa 3arpsA3HAOIUC BCUICCTBA MPOMBINIJICHHOTO Ipouc-
XOXKIOCHUA.

3azpaznenue 600bl — IPUBHECEHUE B BOJHYIO CPEy HOBBIX, HECBOMCTBEHHBIX €M BEIIECTB —
3arpsi3HUTENEH, YXyAIAIUX Ka4eCTBO BOJbI WIM U3MEHEHUE JPYruX €€ Mokasaresiell (Harpu-
Mep, TEMIIEPATyphl).

Xumuueckoe 3azpa3Henue — N3MEHEHUE €CTECTBEHHBIX XMMHUYECKHX CBOMCTB BOJBI 33 CUET
YBEJIMYEHUS COJAECPKAHUSA B HEH BPEIHBIX IMPUMECEH, KaK HEOPraHW4ECKOM (MUHEpaJIbHBIE COJIH,
KHCJIOTHI, MIEJI0YH, NIMHUCTBIC YaCTHIIBI), TAK M OPraHUYECKOU MpUpo.Ibl (HeDTh U HEPTETIPOAYK-
TBI, TIECTHUIINIBI ).

M cTOYHMKN: TPOMBIIIIEHHOCTD, CEIBCKOE X035 CTBO, KOMMYHAJIBHOE XO35HCTBO.

Du3zuueckoe 3azpa3Henue — N3MEHEHNE GU3NUYECKHUX TApaMEeTPOB BOJHOM cpe/ibl (TEIIOBhIE,
MEXaHNYECKHUE, PAJOAKTUBHBIE).

Uctounuku: TOC, ADC, cTouHble OBITOBBIE U MIPOMBIIIIJICHHBIE BOJIBI, OTXOIBI.

buonozuueckoe 3azpaznenue — N3MEHEHNE CBOWCTB BOJHOM Cpeibl B pe3yabTare yBEIUUECHUS
KOJIM4YECTBA HECBOWCTBEHHBIX € BUIOB MHUKPOOPTaHU3MOB, PACTEHHM, KUBOTHBIX, IIPUBHECEH-
HBIX U3BHE.

Hctounuku: ObIT (KyXHH, TyaJleThl, OOJIbHHUIIBI) U TIPOMBIIUIEHHOCTb.
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3arps3HeHus, MOCTYNAIOIINE B CTOYHBIE BOJBI, MOXKHO PA3ACIUTh MO (PU3HUECKOMY COCTOS-
HUIO Ha!
*HEPAaCTBOPUMBIE KOJIJIOUHBIE,
*pacTBOPEHHBIE IPUMECH.
ITomumo 3TOTO, 3arpsA3HEHUS AENATCS Ha!
*MHUHEpaJbHbIE,
*OpraHUYECKUE,
*0aKTepHalbHBIE,
*OMOJIOTHYECKHE.
K munepanvnvim 3azpaznenuam OTHOCST: 4aCTULBI NIECKA, PYy/bl, IUIAKAa, MUHEPAIbHBIX CO-
JIed, paCTBOPBI KUCIIOT, IEJIOYEH U Op.
Opzanuueckue 3azpaznumenu TPEACTABISAIOT COOONW OCTAaTKM PACTEHHWH, PACTHTEIBHOTO
Macia, OCTaTKU TKaHEW KUBOTHBIX U T.II.
baxkmepuanvnvie u 6uonozuyeckue 3azpaznenus 0ObIMHO MPUCYTCTBYIOT B OBITOBBIX CTOKaX
U CTOYHBIX BOJaX HEKOTOPHIX MPEANpUATHH (HarmpuMmep, MUKPOOHOIOTHYECKONW MPOMBIIUIEHHO-

B nmpoMbInIeHHOM NMPOU3BOACTBE BOJA MCIOJIB3YETCS Ul pas-
-+ HBIX LeJIeH: KaK TEeTJIOHOCHUTENb, MOTIOTHTENb, PACTBOPUTEID U
KaK CpEICTBO TpaHCHOPTUPOBKU. [Ipu 3TOM creneHsp 3arpsizHe-
HUSL BOJBI CYIIECTBEHHO 3aBHCHT OT CIOCO0a MCIOJIB30BaHUS.
fo=z HaanMep, BOJ1a, HCIIONIB3yeMast, KaK TeTJIOHOCUTENb, 3arpsA3Hs-
. ercs MaJyio. B ciiyuae MCmob30BaHUS BOJBI B Ka4eCTBe paboueit
= Cpeabl, HanpuMep, Ha XUMUYECKUX,
4 LIEJUTIONO3HO-0YMaXXHBIX MTPEANPUATHIX, CTOUYHBIC BOBI
co;[epncaT MEXaHWYEeCKHE MMPUMECH U PACTBOPECHHBIC
XMMUYECKHE BEIIECTBA.
B cToYHBIX BO/IaX MAaIIMHOCTPOUTENBHBIX MPEANPHUITUN XapaKTEPHBIMH SIBIISIOTCS CIEAYIO-
M€ BUIbI IPUMECEH:
*MEXaHHYECKHE MPUMECH OPraHMYECKOr0 U MHHEPAJIBHOIO NMPOUCXOXKIEHHsS, B TOM YHUCIIE,
THJIPOKCHUIBI METAIJIOB,
*CTOMKHE U JIETYy4ne HEPTETPOAYKTHI,
*3MYIIbCUH, CTAOMITN3UPOBAHHbIE Pa3IMYHOTO pojia J00aBKaMH,
*pacTBOPEHHBIE TOKCHYHBIE COCIMHEHUS OPraHUYECKOTO M HEOPraHMYECKOTO MPOUCXOXKIACHUS
(MOHBI METAIIOB, (DEHOJIBI, ITUAHKIBI, CYTb(AThI, CyTb(UIbI).
[Tpu nmpoxoXkAEHUN aBTOMOOUIIBHOTO TPAHCIIOPTA 3arpsA3HEHUS BOJ MPOUCXOAUT OOBIUHO MPH
CTOKE TaJIbIX MJIM JIOXKIEBBIX BOJ C TEPPUTOPUH TPAHCIIOPTHHIX MPEANPHUSITHH, CKIaJ0B roprode-
CMa304HBIX MaTepUaIoB, aBTO3AMPABOYHBIX CTAHIMM, a TaKKe MPU CTOKE BOJ C aBTOMOOMIBHBIX
nopor. OCHOBHBIMH 3arpsi3HUTEISIMA ATUX CTOYHBIX BOJ SIBJISIOTCS: TBEP/bIE B3BEUICHHbIC BEIlle-
CTBa, HE(TENPOIAYKTHI, pa3InuHble coiu. Bnusnue HedtH, KepocuHa, OEH3MHA, Ma3yTa, CMa304-
HBIX MaceJ Ha BOAOEMBI MPOSIBIISCTCS B YXyALICHUH (PU3HMUECKUX CBOMCTB BOBI (3aMyTHEHUE, U3~
MEHEHHE 1IBETa, BKyca, 3alaxa), paCTBOPEHHH B BOJIE TOKCHYECKHX BEIIECTB, 0Opa30BaHUU IIO-
BEPXHOCTHOM IJICHKH, MMOHWXKAIOIIEH COAep)KaHUe B HEW KHUCIOpOZa, a Takke ocajaka He(TH Ha
JTHE BOJIOEMA.
3arps3HeHue peK, 03ep, MOpel U OKeaHOB NMPUHUMAET TAaKWe pa3Mephl, YTO MPEBBIIIACT UX
CIOCOOHOCTH K CAMOOUHIIICHUIO.
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HopmupoBaHue npumecen B BOAHON cpene
Crenenp npeaeabHO JOMYCTUMOTO 3arps3HEHUS BOJbI B BOJHOM 00BEKTE, 3aBUCSINAS OT €ro
¢du3nUecKnx 0coOEHHOCTEH U CIOCOOHOCTH K HEMTpalln3aluu puMecei Ha3bIBaeTCs

npedenvno oonycmumoiut nazpysxou (II/TH).

SARAAN

{

JlonmycTuMasi Harpy3ka Ha BOJIOEM OIpPEAENseTCs, KaK Pa3HOCTh MEXAY YCTaHOBJIEHHOW HOP-
MaTUBHOM Harpy3koi C,, T.e. BOBMOXKHOCTBIO COpOCa, M YK€ CYIIECTBYIOIICH, T.e. (DaKTUIECKON

Harpy3koi Cyp:

Con =C, —C,

(3.1)

B 3aBucumocTtH ot KaTeropruu BOAOIIOJIB30BaAHUSA NPCABABIAIOTCSA COOTBCTCTBYIOIINC Tp660-

BaHUS K KaYCCTBY BOJBI.
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MMecTa HepecTa, JI4 coxpaHeHIIA 1
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l]]_] TaHFENOE K!IC.]IDPD,Zﬂ.

Puc. 3.1. Kareropumn Boaonojab30BaHus
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KOHTpOJ'H) COCTOSAHHA BOAHBIX 00BEKTOB OCYHICCTBIIACTCA IO CIICAYIOIIUM IMOKA3aTCIAM:

o  (usnyeckum,
e XUMHYECKHM, !

o 0aKTEepHUOIIOTUYECKUM,

e THUAPOOHOIOTHYECKHUM.

I'mapoxuMudeckas cucteMa KOHTPOJIS M HaOMIOIEHUH CO3/1aeTCst ¢ yueToM cOpocoB
CTOUHBIX BOJ[, a TaKXe BHJIOB BOAOMNOJIb30BaHUA. CocTaB U 00bEM THAPOXUMHUYECKUX HaOIIoze-
HUI onpenensoTcs TpeOOBaHUAMHU, TPEIbSIBIIEMbIMA OpraHaMH TOCYIapCTBEHHOTO YIIPABICHUS
1 HaJ30pa U OCHOBHBIMU BOJIOIIOJIB30BATEISIMHU.

[Tpu 5TOM 0OBIYHO YCTAHABIMBAIOTCS CIEAYIOUINE MOKA3aTeIN KaueCTBa BOJIBI:

*MUHEpaIU3aLUs;

*COJIEPKAHUE KUCIIOPOIa;

souonornueckoe nmorpednenue kuciaoposaa (bIIK) — konmuecTBo Kuciaopoa, He0OOX0UMOE IS
OKHCIICHHSI OaKTEpUSAMHU U TIPOCTEUIINMU BCEH OPraHuKu B 1 J1 3arpsA3HEHHON BOJIBI;

sXxuMHueckoe norpednenue kuciaopoaa (XIIK);

*co/Iep)KaHNe OCHOBHBIX MOHOB, OMOTE€HHBIX BEIIECTB, HEPTEPOAYKTOB, (PEHOJIOB, MECTHIIN-
JIOB, TSKEJIBIX METAIJIOB.

Omnpenensrorcs Takxe GpU3NUECKUE MapaMeTphl:

*I[BETHOCTb,

*TEMIIEpaTypa.

KoHTponb 3arpsi3HeHHs] BOJHBIX OOBEKTOB MO (PU3NUYECKUM M XUMUYECKHM IOKa3aTelsM, a
TakKe OAKTEepUOJIOTHYECKasi OI[CHKA MIOBEPXHOCTHBIX BOJ B MPUPOAHBIX Cpelax OKa3bIBAIOTCS He-
noctaTtouHbIMU. OCHOBHBIM HOPMAaTUBHBIM TPeOOBaHUEM K Ka4e€CTBY BOJIbI SBIISIETCS COOIONCHHE
YCTaHOBJIEHHBIX MPEAEIBHO JOIYCTUMBIX KOHLIEHTPALUH.

Ilpedenvno oonycmumasn xonyenmpayua (II/IK) BpenHOTro BelIecTBa B BOJE BOJOEMOB —
3TO MaKCUMaslbHasi KOHLIEHTpalMsl, KOTOpasi HE OKa3bIBAET BIMSHMS Ha COCTOSIHUE 310POBbsI HAace-
JICHUS U TOCJIEAYIOLIUX IOKOJIEHUN IIPU €€ BO3AEHCTBUM HA OpraHU3M YEJIOBEKAa B TEYCHUU BCEU
KU3HU U HE yXyILIaeT TMTMEHUYECKHE YCI0BHS BOJOIONIb30BaHus HaceneHus. Cocras U CBOMCTBA
BOJIBI B BOJIHBIX 00BEKTaX JOJKHBI COOTBETCTBOBATH HOPMATUBAaM B CTBOPE PEKU WM B paauyce 1
KM OT ITYHKTa BOJIOTIOJIb30BAHUS JUIsl HEITPOTOYHBIX BOJIOEMOB.

ITK nns pa3nu4HbIX KaT€rOpUil BOAOMOIb30BaHUs pa3IMuHbl. McxoAs U3 TOro, 4YTo OTHEIb-
HbIE BEI[ECTBA OKA3bIBAIOT HEONATOMPHUATHOE BO3IACHCTBHE HA OPTaHU3M IPU MOMNaJ aHUN BHYTPb,
a Jpyrue MnpeCcTaBiIsIloT OMACHOCTh JaKe IMPU KOHTAaKTHOM BO3ACHCTBUH, JUIsSl IPAKTUKU TTPUHSATHI
paznuunble orpanndeHus. [loatomy II/[K pa3HbIX BELIECTB Pa3InyarOTCs
aumumupyrowum nokazamenem epeonocmu (JI11B).

IIpu 5TOM BBIAEIIAIOT:

sopranosientuyeckuit JIIIB, nu3aMenstonuii opraHojenTUYeCcKe CBOMCTBA BO/BI (1IBET, 3arax,
BKYC);

sobmecanurapusiii JINB, Biustonuii Ha 001ecCaHUTAPHOE COCTOSHUE BOJIOEMA, B YACTHOCTH,
Ha CKOPOCTB IIPOTEKaHUS IIPOLIECCOB CAMOOYMILICHHUS;

sToKcukonoruueckuit JIIB, Bausromuii Ha OpraHu3M 4eloBeKa U OOMTAOUINX B BOJIE KUBOT-
HBIX.

JlumMuTHpYIOIMI TOKA3aTeb BPEAHOCTH HE UMEET KOJIMYECTBEHHON XapaKTEPUCTUKH, HO OT-
paskaeT MPUOPUTETHOCTh TPEOOBAHHI K KaUECTBY BOBI.

B BoaHBIX 00BEKTaxX KYIBTYPHO-OBITOBOTO M X035 CTBEHHO-TUTHEBOTO Ha3HAYECHHUSI B OCHOBY
MPUOPUTETHOCTH HOPMHUPOBAHUS MOJIOKEHBI CAHUTAPHO-TOKCUKOJIOTHUECKUH, 00IeCaHUTapHbIH,
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opranonentuyeckuii JIIIB. B BogHbIX 00beKkTax prI00X03AHCTBEHHOTO Ha3HAYEHUS — B OCHOBHOM
TOKCHUKOJIOTHYECKUI U OTYACTU OPraHOJCITUYECKUH.

IIpy HaNMYMK HECKOJIBKUX BEILECTB, OTHOCSAIIUXCS K OJHOU IPYyIIE JUMUTUPYIOLIETO IOKA-
3arelis BpeAHOCTH, TOJKHO BBITOJIHATHCS YCIIOBUE:

m
i <1
(3.2)
i LUK
rae C; — cpefHsisi KOHIEHTpalUs i-T0 BEIIECTBA B BOJIE BOJHOTO 00bekTa; I1/[K;
— TpeieNbHO JOMYCTHMAask KOHLEHTPAIUs TOrO JKe BELIECTBA; M — 00IIee Ko-

JIMYECTBO BelecTB naHHou rpynnsl JIIIB, Haxogsmuxcs B Boge
UCCIIEIYEMOTO BOJHOTO OOBEKTA.

PernameHTau,vm nocTynreHunsa 3arpA3HALWNX BelweCcTB B BOAHbIE
081 oKTL!
press. Lenbro MPUPOIOOXPAHHBIX MEPOIIPUATHI SIBIISICTCS 0OecIieueHIe
| TaKoro coJepyKaHus 3arpsA3HAIOIIMX BELIECTB B BOJE, KOTOPOE HE
‘ ’Zﬂﬁ OKa)XET BPEIHOTO BO3JCHCTBUS HU HA KAaYECTBO OKpPYKAIOIIEH
' = cpeapl, HM Ha 3710poBbe Jironei. Ilosromy 3amada cBoaurcst K
§ OTPAHMUYEHUIO COJIEPIKAHUS 3arPS3HSIONINX BEIIECTB B cOpocax.
oy HopmaruBoM Ha NOCTYIIEHUE 3arpsA3HAIONIUX BEIIECTB B
Ipedebio 0onycmumblii copoc
(110).
IIJ]C (m3mepsieTcs B I/C) — Macca BEIIeCTBa B CTOYHBIX BOJAX, MAKCUMAIBHO JOMYCTUMAS 1
OTBEJICHUIO B €IMHHUIlY BPEMEHH, [P KOTOPOM B CTBOpPE PEKH B Ipefenax 1 KM nepen MyHKTOM
BOAOIIOJIB30BaHUA 6y):[eT BBITTOJIHATBHCA yCHOBI/IeZ

C <K (3.3)

JUig Kak10ro KOHKPETHOro npennpuatus pacder 3HadeHus I1JIC mpousBoauTcs Ha OCHOBE
ypaBHEHHMsI OanaHca, YYUTHIBAIOIIETO (POHOBYIO KOHIIEHTPALMIO, THAPOJIOTUYECKHE, THAPABIH-
YeCKHe U TUIPOIMHAMUYECKUE 0COOCHHOCTH BOTHOTO OOBEKTA.

ITJC = q-Crye (3.4)

(4

Coge =7 C e (3.5)

. . 3
r7ie ¢ — HAauOOJIBIINI CPeTHEYacOBOM PACcX0 CTOYHBIX BOJ, M /4;

Cryic — paspellleHHas npejieibHas KOHLIEHTPaLKs BPEIHOTO BEIIECTBA B CTOUHBIX BOJAX,
r/M>;
Cryix — TIpefieNIbHO JOMYCTUMAs KOHLIEHTPALs 3aTPA3HSIONIEr0 BEIeCTBa B BOJIE BOJOTOKA,

r/M>; 7 — KpaTHOCTb 00IIEro pa3baBIeH s CTOYHBIX BOJL B BOJOCTOKE.

HezaBrucumo OT HOpMaTUBHBIX TPeOOBAHUHM K KaueCTBY BOJABI B BOJHOM OOBEKTE, CYLIECTBY-
IOT OTpaHUYEHUs Ha COPOC CTOUHBIX BOJI.
3amnpemniaercs cOpackiBaTh B BOAHBIE OOBEKTHI CTOYHBIC BOJIBI, €CITH OHU:
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*MOT'YT OBITh YCTPaHEHBI IIyTEM PallMOHAILHOW TEXHOJIOTHUH, MAKCUMAJIBHOTO MCIIOJIB30BAHUS
B CUCTEMax 00OPOTHOTO M MMOBTOPHOTO BOJOCHAOKEHMUS;

*CO/IEpKaT IICHHBIE OTXObl, KOTOPBIE MOTYT OBITH YTHJIM3WPOBAaHBI HA JaHHOM WJIM APYTUX
MIPOU3BOJICTBAX;

*CO/IepIKaT MPOU3BOACTBEHHOE CHIPhE, PEareHThl, MOJTYPOIYKThl U KOHEUHBIE MPOIYKTHI MPO-
M3BOJICTBA B KOJMYECTBAX, MPEBBIIIAIONINX YCTAHOBJICHHBIE HOPMATHBBI TEXHOJOTHYE-
CKHUX TOTEPB;

*CO/IepIKaT BpeIHbIC BEILIECTBA, A1l KOTOPbIX He ycTaHoBneHs! [1JIK;

*IIpH COONIONEHUH CAaHUTAPHBIX TPEOOBAHUI M C YUYETOM COCTaBa MECTHBIX YCIOBHIl MOTYT
OBITH UCIIOJIB30BAHBI JJISI OPOLICHHUS B CEICKOM XO3SHCTBE.




EMOIIEHTIAR
Cneyuanvnocms: 12.05.01 «Onekmponnvie u ONMUK0-21eKMpOHHbIE ¢ @unnan
npubopbl U cucmemsbl CHeYUATbHO20 HAZHAYEHUS» 3 ~
Memoouueckoe obecneuenue oucyunaunvt B1.0.05 «Oxonocusy M.?",_)

3awmTa BoaHoro 6accenHa
B o0miem cityyae B CTOYHBIX BOJIaX MOTYT COJIEPKAThCS CIEAYIOIINE BHJIBI TPUMECEH:
*MEXaHHYECKHE PUMECH OPraHUYECKOTO M MUHEPATBHOTO MPOUCXOXKICHHS;
*CTOMKHE U JIeTy4ne He(PTETIPOLYKTHI;
*3MYIIbCUH, CTAOMIN3UPOBAHHbIC PA3IUYHBIMU JJOOaBKaMU;
*pacCTBOPEHHBIE TOKCHYHBIE COCIMHEHUS OPraHUnYECKOTO M HEOPraHMYECKOTO MPOUCXOXKIACHUS
(MOHBI METAIIOB, PEHOIIBI, IMAHUABI, CYTb(OUIBI U JIp.)

Co3nanue Ha npeanpusATHIX 3pdeKTHBHO
JEHCTBYIOINX OYMCTHBIX YCTAaHOBOK

NpEeAHA3HAYCHO IJIA:

o TPENYNPEXKACHUS 3arpA3HEHUS
MIPUPOHBIX BOJI IPOMBIIIIICHHBIMH

CTOKaMH;

«  COKpalIeHHUE MOTPeOIsIeMO BOIBI, T.K.
BO3Bpar OYUILECHHON BOJIBI B

HpOH3BOI[CTBCHHBIfI UKII ITIO3BOJIACT

OpraHru30BaTb KPyroBOpOT BOALI HA

NPEANPUITHA
MeTtonbl OUUCTKHU:

1. dectpykruBHblie. (Pa3pymenue
3arpsA3HAIOLINX BEIIECTB IIYTEM X OKUCIICHUS
WM BOoccTaHOBNIEHHU. [IponykTsl pacnana
YHAAJISAIOTCS U3 BOJBI B BUJIE OCAIKOB WM Ia30B,
WJIM OCTAIOTCS B HEU B BUJIE PACTBOPUMBIX

MUHEpAJIbHBIX COJIEH.)

2. PereneparuBnsie. (13Bneuenue u
YTWIM3aLKs [ICHHBIX BEIIECTB U3 BOJbI. Peako
BOJIy TIPH 3TOM MOKHO Cpa3y cOpachIBaTh B
BoI0eMbl. OOBIYHO HEOOXOIMMA JOOUMCTKA

JACCTPYKTUBHBIMU MCTOI[aMI/I.)

OOBIYHO OYMCTKA CTOYHBIX BOJ] IPOXOJUT Yepe3 CIACMYIONINE CTAIUU:
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*MEXaHHNYCCKas OYUCTKa (y;[aneHI/Ie B3BCHICHHBIX U KOJIJIOMJHBIX I-IaCTI/IL[);
*YOaJICHUE PAaCTBOPECHHBIX XUMHYECKHUX CO C,Z[I/IHCHI/Iﬁ (bH3HKO-XHMH‘I€CKPIMPI, XUMHNYCCKUMU,
QJICKTPOXUMHUYCCKHUMU, OHOJIOTMYECKUMU MECTOAAaMH UJIN UX KOM6HHaHHCﬁ.

MeToabl OMMCTKU OT ME@XaHUYECKNX npwmeceﬁ
OuncTKa CTOYHBIX BOJ OT MEXaHMUYECKUX IPUMECEN B 3aBUCUMOCTH OT MX CBONCTB, KOHIICH-
Tpauuu U PPakIIMOHHOTO COCTaBa OCYIIECTBISIETCS METOAAMHU:

*TIPOLIC)KUBAHHUS,

*OTCTauBaHUs,

*OT/IEJIEHUS] MEXaHUYECKHUX YaCTHIl B TIOJIE EHCTBUS IIEHTPOOCIKHBIX CHUII,

*uIBTpOBaHUS

1. Ilpouesrcusanue — nepBuvHas cTaaus o0pabOTKM CTOKOB. Bhinenstorcs: Kpyn-

HBIE YaCTHUIIBI, Pa3MEPOM JI0 25 MM, U OoJiee JIeTKUe BOJIOKHUCTBIC 3arpsi3HEHHUsI, KOTO-
pble Tpu AajJbHEWIIeH OYMCTKE CTOKOB MOTYT HPEMSATCTBOBAaTh HOPMAaJbHOW paboTe
OYMCTHOTO 00opynoBaHus. [IponexuBaHuEe OCYIIECTBISACTCS MPOMYCKAHUEM CTOYHBIX
BOJI YEPE3 PEIIETKH U BOJIOKHOYIIOBUTEIH.

Pemerku — MeTannmuyeckue CTEp>KHU € 3a30pOM MEKy HUMHU 5—25 MM M YCTaHABIMBAIOT B
KOJLIEKTOPAX CTOYHBIX BOJI BEPTUKAILHO MK 101 yIioM 60—70" K ropu3oHTy. B mpomuecce sKcrmy-
aTalMy PeIIEeTKH JOJHKHBI HETIPEPHIBHO OYMIIATHCA (MEXAHUUYECKUM ITYTEM).

BonokHoynmoBuTenM — KOHyco0oOpa3Hble AUCKHU C nepdoparueil nin creryaibHble QUIBTPHL.

2. Omcmauganue — NpEeJHA3HAYEHO JUISl BBIIEIECHHSI U3 CTOYHBIX BOJ HEPACTBO-
PUMBIX WM 4aCTUYHO PAaCTBOPUMBIX (KOJUIOMAHBIX) MEXaHUYECKUX 3arpsi3HEHUI op-
TFaHUYECKOTO WJIM MUHEPAIBHOTO IMPOUCXOKAEHHUS. DTOT MPOLIECC OCHOBAH Ha 3aKOHO-
MEPHOCTAX OCAXKACHHSI TBEPABIX YaCTULL B KUAKOCTSIX.

OuuncTtka omcmauganuem oCymeCTBISACTCA B:

*TIECKOJIOBKAaX (BEPTUKAJIBHBIX WJIM TOPU30HTAJIBHBIX), KOTOPBIE 3aJ€p’KUBAIOT YaCTHULBI IO
250 MKM.

*OTCTOMHMKAX (TOPU3OHTAIBHBIX, BEPTUKAIBHBIX, PaJIUalbHBIX U KOMOWHHPOBAHHBIX), B KO-
TOPBIX BBIAEISIOTCS OCAXIAIOLIUECS WIN BCIUIBIBAIOIINE MEXaHUUECKHE 3arpsI3HEHNUS.

1-1,5 gaca.
oeperopoax s

o /,’f BLITON
_k E —
ez

maasnefiopEEx
Puc. 3.2. Cxema BepTHKAJBLHOI NEeCKOJIOBKH
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I Laassocfop e
Puc. 3.3. Cxema BepTHKAJIBLHOI0 OTCTOIHUKA

[Tpu 3amaHHOM pacxojie BOJbI T€OMETPUYECKU pa3Mephbl BEIOMPAIOTCS TaK, YTOOBI CKOPOCTH
JIBUKEHHSI BOJIBI B KOJIBIICBOW 30HE HE MPEBBIIIATA CKOPOCTH OCAXKIACHUS TBEPABIX YaCTHII.

3. Omoenenue mexanHuueckux npumeceil 6 none OeiUcmeus YeHmpoOe’HCHbIX CUJ
OCYIIECTBIISICTCS B OTKPBITHIX WJIM HAMOPHBIX THAPOLMKIOHAX, MHOTOSIPYCHBIX THIPOIMKIOHAX
WIH LeHTpUdyTax.
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Tpyfia ans ornOma
ooy ees ol B

BIOTHOR
marpyfiox
fridieci §
Puc. 3.4. Cxema HanopHOro ruIpOLMKIOHA
4. QDunvmpoeanue — NPEAHAZHAUCHO JUISI OYUCTKH OT TOHKOJAUCIIEPCHBIX MEXaHHYECKUX

3arpsi3HEHUN C HeOOBIION KOHIIEHTPALIUEH.
B kauectBe (puibTpyromero Marepuana NpUMEHSIOT KBaplEBbId MECOK, KepaM3uT, Ipadur,
MOJIMMEPHBIE MaTepHabl, a TAKXKE CETKH, HETKAaHbIE MaTepHalibl HA OCHOBE CHHTETHUECKUX BO-
JIOKOH U T.JI.
ITo ckopocTH OYUCTKU (QUIBTPBI NOAPA3ACISAIOTCS Ha:
smemiennbie GuabTpel (0,2—0,5 M/4): GunbTpoBaHuEe Yepe3 MIICHKY (0CaO0K) 3arpsA3HSIOMNX
BEIIECTB, 00OPA3yIOLIyIOCSd HA TIOBEPXHOCTU 3€PHUCTOTO cJos. Takue (QHUIBTPHI AAIOT BbHI-
COKYIO CTENEHb OYHCTKH, HO IPOMO3JKH, UX MPOU3BOIUTEIBHOCTh HEBBICOKA, K TOMY XK€
OYMCTKa (UIBTPYIOLIETO Marepraia B TaKUX (PUIBTPAX CI0XKHA;

*CKOPOCTHBIE (DUIBTPBI (2—15 M/4): GUIBTpOBaHUE MPOUCXOIUT Yepe3 IUICHKY B TOJILE CIIOf,
00pa30BaHHYIO 3a CUET MPHJIMIAHKUA K 3epHaM (QUIIBTpYyIolIero mMarepuana. Takue (uib-
TPBI MOTYT OBITh OJTHOCTIOWHBIMU — CJIOH M3 OJJHOTO MaTepHaja U MHOTOCIOWHBIMU — HE-
CKOJIBKO CJIO€B U3 3€peH pa3Horo Marepuana. [IpoMbIBKa 3epeH OUnIIeHHON BOIOH.
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SURAAT

WeEL

OuuncTKa CTOYHbIX BOA OT MacrocoAepXalmx npumMmecem

B 3aBUCMMOCTHM OT KOHLIEHTpPALMM U COCTaBa IPUMECEH
IIPOU3BOUTCS:

OTCTanBaHUEM;

00paboTKON B THIPOIMKIOHAX;

doTamnueii;

(bUIBTpOBaHUEM.

1. Omcmauesanue.

YacTuiel Macen ¢ IVIOTHOCTBIO MEHBIIEH MJIOTHOCTU BOJBI BCIUIBIBAIOT Ha MOBEPXHOCTh U
00pa3yIoT IICHKY, KOTOpas yIaJIsIeTcsl CrielnalbHbIMU CKpeOKaMHu.

2. dnomauus.
Metoa, 0OCHOBaHHBIN HA Pa3IMYHON CMaunBaeMOCTH JacTull (HedTh, KIeH u T.1.).

B pesepByap cHu3y mojaercs BO31yX, My3bIPbKH BO3/1yXa 00OBOJIAKUBAIOT 3arps3HSIONINE Be-
IIeCTBA U MOJHUMAIOT X HaBepx. OOpa30oBaBIIascs HaBepXy MEHa yNausieTcs. DTOT METO MOXKET
paboTaTh NP BHICOKUX CKOPOCTSAX U JaBaTh BHICOKYIO CTETIEHb OYUCTKH.

dnoramus B 3aBUCUMOCTH OT CII0c00a 00pa30BaHUs IMy3bIPHKOB BO3/1yXa MOXKET OBITh:
*HAMopHas;

*IIHEBMAaTHYCCKas;
*IICHHAS,
*XUMUYECKas;
*OHOJIOrHYEeCKast;
*3JIeKTPO(IOTAIHS.

OOpa3oBaHue arperatoB «4acTUIA — Iy3bIPBKH BO3/yXa» 3aBHUCHT OT MHTEHCHUBHOCTH HX

CTOJIKHOBEHMS IPYT C APYT'OM, XUMHUYECKOTO B3aUMOACUCTBUS HAXOJAUXCA B BOJE BEIIECTB, U3-
OBITOYHOTO JABJICHUS BO3/lyXa B CTOYHOH BOJIE.

2

caarnill B

CYOTHRL B

BOOEL

Puc. 3.5. [IneBMaTnuyeckas (JIOTAHMOHHAS YCTAHOBKA

1. — TpybompoBO s MOAaYH CTOYHOMN BO/IBI;
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2. — TpyOONpPOBOM JJIsl IOJIAYU CKATOTO BO3/1yXa, KOTOPHIM Yepe3 HacaKH U3 I0-
PUCTOTO MaTepuaia B BHJIE MEIBYANIINUX My3bIPFKOB PABHOMEPHO PACIIpPENCISIeTCs IO
cedeHuto (rorarTopa;
3. — xpsbimka (roTaropa, MeXIy HEl U 3epKajJoM BOJABI HAKaIUTMBAETCS TIEHA, KO-
TOpasi OTCACHIBAETCS IICHTPOOCKHBIM BEHTWJISTOPOM M HAIPABISETCS B MEHOCOOPHHUK
5 u yepe3 TPyOOIpPOBOA 6 HAMpaBISIETCS A 00padOTKU M U3BIICUCHHUST HEPTETIPOIyK-
TOB.
Boga nepememniaeTcsi B BEpTHKAILHOM HAIPABIICHUH, OTHOAET MEePEToposIKy 9 u ciauBaeTcs B
MPUEMHHUK 7, Aajiee OUHIIEHHAs BOJa 10 TPyOOTIPOBOIY 8 UAET HA JOOUUCTKY.

OuucTKa OT MeTansoB U UX CONewn
JIns OYMCTKHM OT METAJIOB U UX COJIEW TPUMEHSIOT:

e  pEarcHTHBLIC;
e HOHOOOMEHHEIE;
e COpOLMOHHEIE;

e DIEKTPOXUMMUYECKUE METOBI
(runepdunbTpanus, MEKTPOKOATYIISAIHS ,
AIEKTPOJIN3, IEKTPOIUAIIN3);

o OMOXMMHYECKYIO OYHCTKY.

[ITupoko pacrpocTpaHEHbl peazeHnHble MenoObl OUNCTKU:
*OKHCJICHHE WM BOCCTAHOBIIEHHE PACTBOPEHHBIX MpUMeEceil ¢ 00pa3oBaHMEM HETOKCHYHBIX
MIPOJIYKTOB;
*IIepEeBOJ] PACTBOPUMBIX MPUMECEH B HEPACTBOPUMBIE C MOCIEIYIOUINM pa3ieICHUEM TBEPAOH
U KUAKOM (pa3bl M HeWTpanu3aus colepkKaIIUXCsl B CTOKAX CBOOOAHBIX KUCIIOT U LIEJNO-
yeil. [Ipu 3ToM cTouHbIe BOJBI 00padaTsiBatoT xsopHOU u3BecThio, NaCl, KCl u np.

JIaHHBI METOMbI OYMCTKHM HCIOJIB3YIOTCS TOJIBKO JUISI BBICOKOTOKCHYHBIX IMPHUMECEH, MOo-
CKOJIBKY OHH JIOPOTHE U TPpeOyeT OOIBIIOro pacxo/ia peareHToB.

K xumuueckum (peazenmmuvim) metonam oTHOCATCS:

*KOArylsilusi — MPOLECC YKPYIMHEHUsI YACTUILl 3arps3HSIOMINX BEIIECTB U OOBEIUHEHUS UX B
arperarsl ( B Ka4eCTBE KOAryJsiHTOB BBICTYIAIOT COJIH JKeJie3a, aIIOMUHHUS, TIMHA, 30J1a);

*nokymsiuusa — 106aBlIeHUE A arperaliy BEeUIeCTB BHICOKOMOJICKYISIPHBIX COeTUHEHU. B

pe3ynbprare o0pa3yroTcs XJIOMbsl THIPOKCHIA AMIOMUHUS U JKeJe3a, B pe3y/bTaTe YBElu-
YHMBAETCS CKOPOCTh OCAXKICHHS;

*HEUTpaTU3aIHsl — CMEIICHNE KUCIIBIX U MIEJIOYHBIX CTOKOB M JOOAaBJICHHE PEarcHTOB.

B kadectBe okucnutenelr 00b19HO rcmonb3ytoTces Cl0s, HoOz, MnO,, KmnOs.

Yame Bcero ucnonbdyercs ClO3 — ymanser siipl, oOecuBeunBaeT U 00e33apaKuBaeT BOJIbI,
yCTpaHsieT 3alaxd U MPUBKYCHI, TATOTEHHBIE MUKPOOBI MOTHOAIOT B HECKOJIBKO THICAY pa3 ObICT-
pee, yem nipu CL

Memoo aocopoyuu.

DddexruBHOCTH 3TOTO MeToAA: 80-95 %0.

OunrraeMyro BOAy MPOITyCKAIOT yepe3 (GUIbTp ¢ COPOSHTOM, MOCIIE HACBIIICHNSI KOTOPOTO 3a-
TPSA3HAIONIMMH BEIIECTBAMH OT/IEIISIOT COPOCHT OT OYHMIIAEMOM BOJIBI OTCTAaNBAHHEM.

AncopOeHTbI — TOpd, ONMUIKY, 30J1a, IIJAKH U Jp.; caMblid 3Q(QEeKTUBHBIA U JOPOTOM — aKTHU-
BUPOBaHHBIN YIOJIb.

Honooomennan ouucmra.
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Jln1si 'OHOOOMEHHOM OYMCTKU CTOYHBIX BOJ| HCIIOJIb3YIO0 CHHTETUYECKHE HOHOOOMEHHBIE CMO-
JIBL.

OTH MeToJbl 00ECTeUnBaAIOT BBICOKYIO 3(P(PEKTUBHOCTh OUYMCTKH M TMO3BOJISIIOT IMOTYYaTh
BBIJICJICHHBIEC U3 CTOYHOM BOJIbI METAJIJIBI B BHJIE OTHOCHTEIBHO YHCTHIX M KOHIICHTPUPOBAHHBIX
COJIEH.

Buoxumuueckue memoost MOTYT OBITH HCKYCCTBEHHBIMH (OMOIOTHYECKHE PUIIBTPHI U a3PO-
TEHKH) U €CTECTBEHHBIMU (TIOJIS (PUIIBTPALIUN, OHOIOTUYECKUE TIPYBI).

[Tons ¢punbTpanuu: npu GUIABTPOBAHUM CTOYHOM BOJBI Yepe3 CIOW MOYBBI B HEH ancopoupy-
IOTCSl B3BEILICHHBIC U KOJUIOMJHBIC BEIIECTBA, KOTOPBIE CO BpeMEHEM 00pa3yloT B MOpax MOYBHI
MHUKPOOHOJIOTHYECKYIO TUICHKY. JTa IUIGHKa aJcopOupyeT U OKHCISET 3a/ep)KaHHbIe OpraHuye-
CKHE BEIECTBA, IPEBpaIas UX B MUHEPAJIbHbBIC COCIMHEHUS.

bruodunerp — pesepByap ¢ 1BOHHBIM THOM, HalIOJHEHHBIA KPYITHO3EPHUCTHIM (DUIIBTPYIOLTIM

MaTepUajIoM.
CTOTHEID
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Puc. 3.6. Cxema 0nopuiabrpa

B mpouecce ¢punbrpoBaHus Ha 3arpy304HOM Marepuaie oopasyeTcst OnojJoruueckas IieHkKa,
MHUKPOOPIraHU3Mbl KOTOPOH MHUHEPATU3YIOT OPraHMUECKUE BEIIECTBA CTOYHBIX BO/I.
VHTEeHCUBHOCTb OUYMCTKH B IIJICHKE CYIIECTBEHHO YBEJIMYMBAETCS MPH TOAAYE CKATOTO BO3yXa B
HaIpaBJICHUH POTHUBOIOJIOKHOM (DUIBTPOBAHHIO.

ADPpPOTEHKH aHAJOTMYHBl OTCTOMHHKAM, B KOTOpBIC MOMELIAIOT AKTUBHBIM HII. A3POTEHKH
CIIyXarT Ul OYUCTKH OT OPraHUYECKUX 3arps3HUTENICH yTeM OKHUCICHUS UX MUKPOOPraHU3MaMH,
HaXOSIIUMHUCS B CJIO€ aKTUBHOTO WiIa. [IJi1 HOpMaIbHOMN KU3HEAESITEIbHOCTH MUKPOOPTaHH3MOB
B a’pOTEHKE HEOOXOJMMO MOIJIEPKHUBATH ONMPEACICHHYIO0 KOHIIEHTPAIMIO PACTBOPEHHOTO KHUCIIO-
pona.

Taxum o6pazom:

*JUIsl yJIEHUs] TPYOOAMCIIEPCHBIX YAaCTULl — OTCTauBaHue, (oranus, GUIBTpaAIys, LEHTPHU-
¢byrupoBanue;

*JUIsl yAaJeHUsI MEJIKOJAUCIICPCHBIX U KOJJIOUIHBIX YAaCTHIl — KOArylsuus, (IOKYISAIHs, dJIeK-
TPUUECKUE METOJIbI OCAXKICHUS;

ISl yAaJleHUsl HEOPTaHUYECKUX COCIMHEHUHN — IUCTHIUISINS, HOHOOOMEH, peareHTHOEe oca-
KJIEHHUE, AEKTPUUECKIE METOBI OCaXICHUS;

171l OPraHUIECKUX COCAMHEHUI — SKCTpaKIus, abcopouus, ¢uoramnus, HOHOOOMEH, peareHT-
HbIE METOJbI, OMOJOTMYECKOe OKHCICHHE, 0O30HUPOBAHHE, XJIOPHUPOBAHUE, IEKTPOXUMU-
YEeCKOE OKUCIICHUE;

*JUUIs TA30B — OT/IyBKa, HArpeB, pearcHTHbIE METOIBI;

* TSl BPEIHBIX BEIIECTB — TEPMHUECKOE PA3TIOKEHHUE.
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CxemMa NpoMbILLIEHHON OYUCTKMN
Ha npennpusTisSX OYMCTKA CTOUHBIX BOJ IPOUCXOAMT B JBE CTAAUU:
*CTOUHBIC BOJBI OUMIIAIOTCS B JIOKAJIBHBIX OUYMCTHBIX COOPY)KEHHUSAX OT MpHUMecel, Hanboee
XapaKTepHBIX ISl JaHHOTO TEXHOJIOTUYECKOTO Ipoliecca,
*OcCyIeCTBIACTCS TOOYUCTKA OOIIEro CTOKA MPEANPUATHS.
Crenenb OYMCTKU CTOYHBIX BOJ MPEIIPUATHH ONpeaenseTcss Ha3HaYeHUEM OYHUIIEHHBIX CTO-
KOB.
Bce 3arpsi3HeHus KacCHQpUUUPYIOTCS HA MSTh TPYII:
*MexaHHUYECKUE PUMECH, B TOM YUCIIE ¥ THAPOKCUIBI METAIJIOB,
*HedrenpomykTsl u sMyIbCHH,
*JleTyune HeTEPOLYKTHI
*Moromue pacTBOPBI U IMYIIbCHUH,
*PacTBOpeHHBIE TOKCUYHBIE COEAUHEHHS OPTaHUYECKOTO U MUHEPAIHLHOTO MPOUCXOKICHUSL.
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Puc.3.7 TunoBasi cxeMa 04MCTHBIX COOPYKeHH I

1 — cTo4HbIEe BOJIBI C IPEOOIaTaHueM MEXaHUYECKUX MTPUMECEH,

2 — cTOYHbIE BOJIBI C TIpeoliafanueM He(TENPOIyKTOB U SMYIIbCUH,

3 — cTouyHBIE BOJBI C TpeoOIaaHueM JIETYYnX HEPTENPOAYKTOB, 4 — CTOUHBIE BOJBI C MPE00-
JalaHuEeM MOIOIIUX PACTBOPOB M AIMYIbCHIA,

5 — cTOYHBIE BOJIBI C MPEOOIalaHNeM PAaCTBOPEHHBIX TOKCUYHBIX COEIUHEHHH.

6-10 — T0OKaJIbHBIE OYUCTHBIE COOPYKEHUS,

11 — ycpenuurens (a1 pazbaBineHus),

12 — 061me3aBoiCKHE OUUCTHBIE COOPYKEHHUS,

13 — yuacTok 111 00pabOTKH 0CaIKOB CTOYHBIX BOJI,

14 — 1OMOJIHUTENBHBIE OYUCTHBIE COOPY>KEHHUS.

KoHTponbHble Bonpockl no Teme "3arpsisHeHne rugpocdepb!”

B pesynbrare yero mpoucxoauT OMOJOrHUYECKOe 3arpsi3HEHNE BOTHBIX 00BEKTOB?
[lepeuncnure HCTOYHUKH OUOJOTUYECKOTO 3arps3HEHUS ?

HCpG‘II/ICHI/ITe ABa OCHOBHBIX HAITPABJICHUS UCIIOJIb30BaHUS BOJBI.

C IIOMOIIIBIO KAKUX MoKazarejaei MMPOU3BOAUTCS OLICHKA Ka4CCTBa BOILHOﬁ Cpe,Z[BI?

b
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5. Ilo kakoMy IOKA3aTeNI0 IMPOUCXOAUT HOPMUPOBAHHUE IIPUMECEH 3arps3HAIOIIMX

BEIIIECTB B BOJTHOM 00BeKTE?

UYro xapakTrepu3yeT JMMUTHPYIOLIUI 0Ka3aTeab BPEJHOCTH?

7. Kaxkoe ycnoBue JOKHO BBIIOIHATHCS JUISl HECKOJIBKUX BPEIHBIX BEIIECTB, OTHO-
csmuxcs kK ogHou rpynne JIIIB?

8. Ha ocHoBaHuM Kakoro nokaszaTeisl periaMEHTUPYETCS MOCTYIUIEHHE 3arps3HsIo-
LIMX BELIECTB B BOJHYIO Cpeny?

9. Uto sBNsETCS €QUHUIICH H3MEepeHUs TIPeesIbHO JOIMycTUMOro copoca?

10. Kakue cTouHble BOJBI pa3peaeTcsi cOpackiBaTh B BOJHBIE OOBEKTHI?

o

O6Gwme cBegeHnsa o nutoccepe

JTumocgepa — Bepxusisi TBepraas 000104Kka 3eMIIH, MOCTENEHHO Tepexosmias B chepsl ¢
MEHbIIEH MPOYHOCTHIO BEIIECTBA U BKIIOUAIOIIAsl B ce0sl 3eMHYIO KOPY M BEPXHIOIO MaHTHIO 3eM-
mu. MomHocth muTocdepsr 5200 kM, B TOM drciie 3eMHOM KOpbl — 10 50—70 KM Ha KOHTUHEHTaX
u 5-10 kM Ha 1He okeaHa. Bepxuue ciou nmutocdeps! (10 2-3 KM) Ha3bIBAIOTCS
aumooduocgepoil.

JIumocghepa — BaxkHelIIas 4acTb OKPYXKAIOIIEH NPHUPOTHON Cpelbl, XapaKTepH3YIOLIasIcs
IUIOIA/IbI0, pesibe(OM, TTOUBEHHBIM ITOKPOBOM, PACTHTEIBHOCTBIO, HEAPAMH, A TAKKE
MIPOCTPAHCTBOM JUISI pa3MEIEHHsI BCEX OTpacieil HApOJAHOTO XO3AHCTBa.

IIpupoaHble XUMUYECKUE COCAVHEHUS DIIEMEHTOB 3€MHOM KOPBI —
MHUHepanbl. 13 HUX M COCTOSAT MHOTOYMCIIEHHBIE THIIBI TOPHBIX
nopoa. OCHOBHBIE TIpYyNIbl TOPHBIX IIOPOJA: MarmMaru4ecKkue,

0CaJOYHBIC U METAMOP(PHUUECKHUE.

CxeMma ctpoenus Jutocdepbl 3eMIu:

Mazmamuueckue nopoovt — pe3ynbTar 3aCTbIBaHUS
BylIKaHHUeckoil marmbl. Ha imyOunax 15-30 kM — B OCHOBHOM

TPAHUTBI.

Ocaoounvie nopoosbl — NPEUMYILIECTBEHHO IOBEPXHOCTHBIE

00pa3oBaHMsl, BOZHUKIINE TPU Pa3pyIIEHUN TOPHBIX MTOPOI.

Memamopguueckue nopoost — IPOAYKTHI U3MEHEHUS
MarmMarni4cCKux U O0CaA0YHBIX IOPOJ B PECIYJIbTATEC BOBHeﬁCTBHH
(I)I/I?)I/IKO -XUMHUYCCKHUX MPOLECCCOB, B OCHOBHOM BBICOKUX

TEMIIEPATyp U JaBICHUU.

Jlutrocdepa He ABIAETCS 3aCTHIBIIMM, HETIOIBUKHBIM 00pa3zoBaHueM. B Hell mocTosHHO
IIPOUCXOJAT JUIMTEIbHbIE (MHOTOBEKOBBIE MEPEMEILIEHUSI MATEPUKOB) U KPAaTKOBPEMEHHBIE (3EM-
nerpsiceHust) GU3NIECKHe MPOIECChl, BYTKAHUYECKHE N3MEHEHHUSL.
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YenoBeK MPAaKTUYECKH HE BO3JCHCTBYET Ha JUTOC]EPY, XOTSd BEPXHHE TOPU3OHTHI 3€MHOM
KOPBI TO/IBEPraloTCsi CUIBHOM TpaHchopManuy B pe3yiabTare dKCIUTyaTallud MECTOPOXKACHUH T10-
JE3HbIX HcKoMaeMbIX. CylecTBYIOT IIPOEKTHI 3aXOPOHEHMsI B HEAPAX JKUIKUX U TBEPABIX IPO-
MBIIIJIEHHBIX OTXO/0B.

HaunOonpmmii TpanchopMaluu MOABEPracTCsi CaMblii BEPXHHUH IMOBEPXHOCTHBIN TOPHU30HT
murocgepsl B penenax cymu. (Cyma 3anumaet 29,2% MoBEpXHOCTH 36MHOTO I1apa).

Cyma BKJIIOYAeT 36MJIM Pa3InYHON KaTeTOpHH, U3 KOTOPBIX MJIOJOPOJHAS [I0UBA UMEET BaXK-
HEHIee 3HaYeHue.

Ilouga sBrsercs Tpexda3HOU Cpenoid, coaepkaieil TBepable, KUAKUE U Ta3000pa3HbIe KOM-
IIOHEHTHI. BepXHUll IUIONOPOAHBIN CIIOM MOYBBI HA3bIBAETCA I'yMYCOM — PACTUTEIBHBIE U JKUBBIC
OCTAaTKH, Pa3JIOKMUBIIMECS 0] AECHCTBUEM MUKPOOPraHM3MOB, Pa3pyLIAIOIIME Kpaxmal, LEeJUIko-
103y, 6enkoBble coenuHeHns. Ero momuocts 10-15 cm. Hmke rymycoBoro ropuzoHTta pacroo-
KEH MaJIOIIONOpOoAHbIN cioi TommuHou 10—12 cm. IlurarenbHble BEemIeCTBAa BBIMBITHI U3 HETO
BOJION WJIM KUCJIOTaMU, I03TOMY €r0 Ha3bIBatOT TOPU30HTOM BBIMBIBaHMSI, UITU
BbIIIIeNIaunBanus. Jlanee 3aneraetT MaTepuHCKasi IOpoJa.

A, Crno#t pacTUTENBHOTO ONaaa, COCTOUT U3 €IlIE HE
T A Pa3IO0KUBIIMXCS PACTUTENBHBIX OCTATKOB
Iep HITHA
M36BITOK MM HETOCTATOK TYMYyca ONpeAesieT
L " IJI0A0pOoHe No4Bbl. IMEHHO B HEM ITPOUCXOIAT
TNy COBBI ML MIPOIIECCHI, B PE3yJIbTaTe KOTOPBIX 00pa3yroTcs
Lia o L AIIEMEHTEI THTAHKS PACTEHHU
Aq ManomnoopoaHbIi Oenecklii Clloi, MUTaTeIbHbIe
CAPEOET BEIECTBA BEIMBITHI U3 HETO BOJIOM WM KUCIOTAMHU.
DR WNHorna ero Ha3pIBalOT TOPU30HTOM BBIIIECIAYUBAHUS
(o33 0D C T BII) (antoBHANIBHBIM). B uepHO3E€MHBIX, KallITAHOBBIX U
B HEKOTOPBIX IPVIHX TOT CIOH OTCYTCTBYET
T OpIZ0HT
LR At B 3TOM ropu3oHTe HaKaIIMBAIOTCSI BHIMBITHIE U3
( LT BBIIIIEIEXKAIUX TOPU30HTOB MUHEPAJIbHBIE U
opraHuueckue coequHeHus. OH UMEET IIIOTHYIO
C CTPYKTYPY U OOBRIYHO TEMHYIO OKPACKY
MATEepHHCKaf
mopoga

Puc. 4.1. IIpodpniab nousBsl

Baxmweiiniee cBONCTBO MOYBHI — IIJIOAOPOJIUE, TO €CTh CHOCOOHOCTH 00ECIIeunBaTh OpraHnye-
CKO€ U MHHEpaJibHOE MHUTaHue pacTeHuil. Ilnogopoane 3aBUCUT OT COBOKYIMTHOCTH (PU3UYECKUX U
XUMUYECKHX CBOMCTB MOUBHI — 31adoreHHble (3nadudeckue (HhakTopsl).

Omna opmupyeTcst B pe3yibTare CIOKHBIX B3aUMOJCHCTBHI KIUMAara, paCTCHHA, >KUBOTHBIX,
MUKpPOOPIaHU3MOB U paccMaTpUBAETCS KaK OUOKOCHOe meno, COAEpKalllee KUBbIE U HEXHUBBIC
KOMIIOHEHTHI. B pesynbrare nepemenieHus 1 NpeBpaleHus BEIECTB M0YBa 0OBIYHO pacuJICHSIETCS
Ha OTJEJbHBIE CJION, WX TOPU30HTHI.

Cy1iiecTByeT MHOKECTBO TUIIOB I10YB, CBS3aHHBIX C PA3JIUYHBIMU KIMMAaTHYECKUMH YCIOBU-
MU ¥ cTieu (UKo mporeccoB e€ 0Opa3oBaHusl.
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I'maBHbIe THIIBI TOYB Poccuu: TyHAPOBBIE, TOJ30JIMCTHIE TOUBBI TAEKHO-JIECHON 30HBI (CamMble
pacnpoCTpaHEHHBIE), YEPHO3EMBI, CEPBIE JIECTHBIE ITOYBbI, KAlITAHOBHIE MOYBHI (K FOI'Y U BOCTOKY
OT YepPHO3EMHBIX), Oypble IMOYBKI U JP.

buornyeckue ¢pakTopsl NOYBEI.

BaxxHeMIIMMH XMMUYECKUMU CBOMCTBAMM IIOYBBI, IIPEBPAILAIOIIMMY €€ B YHUKAJIbHON peak-
TOP, SABJIAIOTCS KOHLICHTPALUA COJIEW B IIOYBEHHOM PAacTBOPE, KUCIOTHOCTb, OKA3bIBAIOIIAs peIla-
Iollee BIMSHUE Ha aKTUBHOCTh MHKPOOPraHM3MOB M YCBOCHHE PACTCHHMSMH a30Ta, a Takke 00-
MEHHAasi WJIM TOIIOTUTENbHASL CIOCOOHOCTH MOYBBI, CBA3aHHAS C CYMMOW OOMEHHBIX OCHOBAaHHMA
ITOYBEHHBIX KOJUIOUIOB.

ConeprxaHue BOABI B MIOUBE 3aBUCHT OT psijia (pakTOpOB, B TOM YHUCIIE OT TEMIIEPATYpPhl U KO-
JIMYECTBA OCAAKOB. YeM BbllIe KOHLEHTpALUs COJIEH B IIOYBEHHOM PacTBOPE, TEM MEHEE OHU J10-
CTYITHBI PACTCHUSM.

B nepByto ouepenp 3eeHble paCTEHUs U3BJIEKAIOT U3 MOYBBI UTATEIbHBIE BEIECTBA (XUMHU-
YeCKHe BEIIECTBA) M BO3BPAIAIOT UX 00paTHO BMECTE C OTMHUPAIOIIMMHU TKaHAMHU.

OCHOBHBIM MaTepHasioM JJIsi 00pa30BaHMs MOACTHIKUA U T'yMyca B JiecaX CIYKaT OCTAaTKU
MXOB, TPaBSIHUCTBIX PACTCHUH, HO TJIABHBIM 00pa30M — XBOs U JIUCTBA JIEPEBHEB, ONPEIEIISIONTIX
KHMCJIOTHOCTB IIOYBBI.

B npoueccax mouBooOpazoBaHMs PEIAIONIYI0 POJIb UIPAIOT HACEISIOUIYIO MTOYBY KHUBBIE Op-
raHu3Mbl (TIeTOOMOHUTHI): MUKPOOBI, 0€3M03BOHOYHbBIE U JIp. MHUKpoOpraHusmMaM HpUHAATICKUT
BEAYyIAsi pojib B TpaHC(HOpMAIMU XUMHUECKUX COCAMHEHUI, MUTPAlUd XUMHUYECKUX 3JIEMEHTOB,
MMATAHUM PACTECHUU.

IInrarenpHble BEMIECTBA U3 ITOYBBI IIOCTYIAIOT B. PACTEHUE YEPE3 KOPHEBbIC OKOHYAHUS B
MOHHOU (popMe: KaTHOHBI OCHOBAaHUI, HanpuMep, OOMEHUBAIOTCS Ha KaTHOHBI BOJOPOJA, HCTOY-
HUKOM KOTOPBIX MOTYT OBITh OpraHndeckue KucioTbl. KopHu pacTeHuil N3BIEKAIOT U3 TIOYBHI CO-
eIMHEeHHUs a30Ta (HUTPaThl), cepbl, pocdopa, a TakKe 30JIbHBIEC JIEMEHTHI, B YACTHOCTH COJIM Ka-
TSI, KAJIBIUS U B MEHBIICH CTENICHH KPEMHE3eM U MOJYTOPHBIE OKCHIBL. Takum 00pazoM, pacTu-
TEJBHOCTH CO3/]a€T HEMPEPBIBHBIN MMOTOK 30JIbHBIX AJIEMEHTOB U3 00Jiee MTyOOKHUX CIIOEB MOYBHI K
ee MOBEPXHOCTH, T.e. 00eCTIeYrBaeT NX ONOJOTHUECKYIO MUTPALHUIO.
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AHTponoreHHoe 3arpsi3HeHue no4e

YenoBek NpaKTUYECKU HE BO3IEHCTBYET HA
auTocdepy, XOTs BEpXHHE TOPU30HTH 3eMHOM
KOpBI CWJIBHO U3MEHSIOTCS B PE3YIIBTATE KC
IUTyaTallud MECTOPOKIEHUS TOJIE3HBIX
uckonaembIx. Hanbomnpie Tpanchopmarmu

| IOJBEPracTCs CaMbIi BEPXHUM, TIOBEPXHO CTHBIN
. TOPH30HT B TIpeJieNaX CyIIH, KOTOpas 3aHUMAET
29,2% 1OBEPXHOCTH 3€MHOTO 11apa U BKIOYAET
3€MJIM Pa3/INYHON KaTerOpuH, U3 KOTOPBIX
Ba)KHEHIIIee 3HaUCHNE UMEET IJI0A0POAHAs

nouBa. [Tox BIusHUEM AeATEIbHOCTH JIOIeH

BO3HUKAET YCKOPEHHAS 3PO3Hsl, KOTJA MOYBHI
paspymarorcs B 100—1000 pa3 OeicTpee, ueM B

CCTCCTBCHHLIX YCJIOBUSAX.

B pesynbrare Takoi 3po3uu 3a MocieaHee CToJIeTHE yTpadeHo 2 10’ ra TUIOIOPOJTHBIX
3eMeJbHBIX YTO/UH, YTO COCTaBiIsAeT 27% 3eMenb CeIbCKOX03IHCTBEHHOTO UCIOIb30BaHUS.

[Tpu HenmpaBUIIBHOM AKCILTyaTalliy MOYBHI O€3BO3BPATHO YHHUTOXAIOTCS B PE3yNbTaTe 3po-
3WH, 3aCOJICHUS, 3arPsI3HEHUS IIPOMBIIIIICHHBIMU WJTH HMHBIMH OTXOJIAMH.

PaznuuaroTcsi HECKOJIBKO THUIOB pa3pyIIEHUs MOYBBI: 3PO3HMOHHOE, BEeTpoBoe (medusnus),
TEXHUUYECKOE U UPPUTALIMOHHOE (Pa3HOBUIHOCTh 3PO3UN).

Jpo3usa — camoe paclpoCTPaHEHHOE pa3pyIIeHUE MOYBBL. DPO3UsS BBIPAXKAETCS B pa3MbIBE
MOYBBI, CMBbIBE €€ TaJbIMH, JOXKACBHIMH U JUBHEBHIMU BojaMH. OOBIYHO 3pO3Usl BO3HUKAET Ha
HAKJIOHHBIX TOBEPXHOCTAX. UeM Kpyue CKJIOH, TeM HHTCHCUBHEE 3PO3HSL.

B niepByro odepens cMBIBAIOTCS HanboIIee TI00POAHBIE BEpXHHUE CJIOU MOYBBI. CMBIB IOCTH-
raeT OrpoMHBIX pa3MepoB. [1o HEKOTOPBIM JaHHBIM OJlarosaps YCKOPEHHOH 3PO3UHN PEUHON BOJIOM
caocurcs 24-10° t/rox 3emnu. (IIpuMepoM CIIy:uT 06pa3oBaHUE OBPAroB). 3a MOCIEIHEE CTONIe-
THE YTpaueHbl 2 MJIPA. Ta IUIOIOPOHBIX 3eMENIbHBIX yroauii (27% c/X 3emens).

WppuraimonHas 3po3us BbI3BaHa HapYIICHUEM MPABUII MTOJIMBA HA OPOIIAEMBIX 3eMJISIX.

Pa3zBenBanue BEpXHMX TOPU30HTOB MOYBHI CHJIBHBIMH BETPAMHU HAa3bIBACTCA Oegauyuei.
[Tpu 5TOM MOUBa TEPSET CaMble MEJIKHE YaCTHUIIbI,  BMECTE C HUMHU BaKHEHILINE /IS TII0J0POANS
XMMUYECKHE BELIECTBA.

Jednsauuu cnocoOCTBYIOT — YHUUTOXKEHHE PACTUTENFHOCTH Ha TEPPUTOPHUAX C HEJOCTATOU-
HOM aTMOC(epHOil yBIa)KHEHHOCThIO, HEYMEPEHHBIH BBINAC CKOTA, CUIIbHBIE BETPA.

(ITpumepoM CITyXKHUT BOSHUKHOBEHHUE TIBUIEBBIX OYpPB).

[Tnomany maxoTHBIX 3eMeb MOCTOSHHO COKPAIAIOTCs HM3-3a TOPHOIPOMBIIIJICHHBIX pa3pa-
O0TOK, pacIIMpEeHUs CEIUTEOHBIX 30H, TPOMBIIIEHHOTO U THAPOTEXHUYECKOTO CTPOUTEIHCTBA.

3acTpoeHHble 3eMiIM COCTaBIAOT HbIHE 150 MuH. ra. [lomHOCThIO ypOaHM3MpOBaHHAs MO-
BEPXHOCTH, TJI€ J0XKIEBasi BOAA HE NMPOHUKAET B IMOYBY COCTaBIIET OKoyo 50 MiH. ra (IUomaab
Opanumn).

Pazpymienuto mo4s crnocoOCTBYET BHIPYyOKa JIECOB — UX IUIOIAAb 3a mocnennue 10 jer
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COKparujiachb BABOC.

UYro KacaeTcs 3arps3HEHHUs JIUTOC(EPHL, TO OT HETO B

OO0JIbLIeH CTETIeHN CTPAJAIOT TOYBHI.

B nouBe nporekaior paznuuHblie GU3NIECKHE,
XUMUYECKHE U OMOJIOTHYECKHE MPOLIECChI, KOTOPhIE B
pe3ynbTaTe MoNaJaHus B HEE 3arpsI3HAIOIINX BEIECTB

HapywarTcs. 3arpsa3HeHHe II0YB CBA3aHO C 32

rpsisHeHueM atMocdeps! u rupochepsl. B mousy
MOTIAAI0T TBEPbIE U KUAKHE IPOMBIIIJICHHBIE,
CEJIbCKOXO35IIICTBEHHBIE M OBITOBBIE OTXOMBI.
OCHOBHBIMU 3arpsA3HAIONIMMY TTOYBY BEIIECTBAMHU
SIBJISIIOTCSI METAJLIBI M UX COEIMHEHUS, PaANOAKTUBHbBIE

BEIIIECTBA, YI0OPEHHS U MECTHULIHIBL.

I'naBHbBIe MCTOYHHMKH 3arpPs3HEHUSA
I'maBHBIMU MCTOUHUKAMU 3arpsI3HEHUS ITOYBBI SIBJISIFOTCS CIIEYIOIINE:

*)Kusple 1oma u ObITOBBIC IPEANPHUATHA. B dncie 3arpsa3HsAonMX BEIecTB NpeodnasaeT Obl-
TOBOM MYCOp, MHUIIEBbIE OTXOABI, (peKaIuu, OTXOJbI OTOMUTEIBHBIX CUCTEM, OOJIbHUII,
CTOJIOBBIX, TOCTHUHMII, Mara3uHoB U Jp.

[IpoMbIniuIeHHBIE TTPEANPUATH. B ra3000pa3HbIX, KUAKUX U TBEPABIX MPOMBIIIICHHBIX OT-
X0JlaX MPUCYTCTBYIOT T€ WJIM MHBIE BEILIECTBA, KOTOPHIE CYIIECTBEHHO M3MEHSIOT XH-
MUYECKUN COCTaB IOYB, 3arpsI3HAS UX.

*Tenmosnepreruka. Ilomumo 0Opa3oBaHMs MAcChl IIIJIAKOB MPU CKUTAHUM KaMEHHOTO YIS C
TEIUIOAHEPTETHKOM CBSI3aHO BBIJICTICHUE B aTMOC(hEpPy Ca)Ki, HECTOPEBILUX YACTHLI, OK-
CHUJIOB CEpBI U IPYI'UX BELIECTB, KOTOPHIE MONAJAIOT B IIOYBY.

*CenbCKoe X035MCTBO. YIOOpEHHs U sIIOXMMUKATHI, TPUMEHSAEMbIE JUISl 3alUThl PACTEHUHA OT
BpeauTenei, 6one3Hel u it 60pbObI ¢ copHsikamMu. Ha mossx exxerofHo paccenBaercs
cbiie 500-10° T MuHepanbHBIX yno6peHuii U okoso 4-10° T A70XMMHKATOB, a THIIO-
BOM CBMHOBOIUYECKHUH KOMILIEKC Ha 108 ThIC. rosloB gaeT okono 106 M° HaBO3HBIX CTO-
KOB, T.€. 10 AP PEKTY 3arpsiI3HEHUSI PABEH TOPOJy C YUCICHHOCTHIO HaceneHus 150 Thic.
YEJI0BEK.

*Tpancnopt. [Ipu pabote nBUratTeneii BHRyTpeHHETO CrOpaHUsl HHTEHCHUBHO BBIJEIISIIOTCS OKCH-
Ibl a30Ta, CBUHEL, YIJIEBOAOPOABI U JIPYTHE BEIIECTBA, OCENAIOLINE HA MOBEPXHOCTH
MOYBBI WM TOMJIONIAaeMbIe PACTCHUSMH. B BBIXJIONHBIX ra3ax aBTomoOmieii 6onee 40
XUMUYECKHX BEIIECTB, OOJBIIMHCTBO U3 KOTOPHIX TOKCHMYHBI. Cleapl CBUHIIA HAXOAST
Ha paccTtosHusAX A0 100 M OoT monoTHa AOPOTH, a B OYBE MPUIOPOKHBIX MOJIOC MOBBI-
LIEHHOE COJAEpKAaHUE HUKEIS, [IMHKA U JPYTUX METAJUIOB.

CaMooumilieHHE IOYB — MPOLIECC MEJIEHHbIN. [104BBI MOTYT CAMOOUYMCTUTHCS B TEX CIIydasXx,
KOTJIa B 3TOM TIPOLIECCE AKTUBHO YYaCTBYIOT HAXOSIINECs B TIOUBE OAKTEpUH, TPUOBI,
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MpOCTEHIINe OPraHu3MBbl U T. 1.

le’l HAKOIJICHWH TOKCHYHBIX BEUICCTB XHMUYECKHM COCTaB

, ITIOYUB U3MCHACTCH, Y [IPONCXOAUT HAPYIICHHE €ANHCTBA

TeOXUMHYECKOMH Cpeabl U JKUBBIX OPraHu3MoOB.

M3 nouBel TOKCHYHBIE BELIECTBA MOTYT MOMNACTh B OPraHHU3MBbI
JKMBOTHBIX U JIIOJIEH, B PE3YJIbTATe Yero BO3HUKAKT Hexe-
narenbHele nocaeacTeua. O Macmrabax XMMHYECKOTO
npeodpa3oBaHis MOBEPXHOCTH JUTOCHEPHI MOKHO CYAUTH IO
crneayroupmM AaaaeM; 3a cronerue (1870-1970 rr.) Ha 3emHyIO

k IOBEPXHOCTH OCEN0 CBBILIE 20-10° 1 1JTAKOB, 3-10° 1 30161,
BBIOPOCH! LIMHKA U CYPBMBI COCTABHIIH IO 600-10° T; MBIHIBSIKA —
1.5 10° T; KOOaIbTa — CBBILIIE 0,9-106 T, HUKeNs — Donee 1-10° 1.
B rox 3 3emun m3Biekaercs 10 10 T rOpHBIX TOPOX, OXHAKO
UCTIONB30BAHIE NCKOTIAEMBIX MaTepHanoB ManodddexkTnrHO.
Kax et ron npu nepepabortke u 10061Me MUHEPATBHOTO CHIPbS

obpazyercst 0ko10 8,5-10° T TBepABIX OTXOLOB.

HopmupoBaHue 3arpsAsHAOLNX BELLECTB B No4yBe
HopmupoBanue 3arpsi3HsIOMIKMX BEUIECTB B IOYBE UMEET TPU HAIIPABICHUS:
*HOPMHUPYETCS COJAECP)KaHUE SAIOXUMHKATOB B MaXOTHOM CJI0€ TIOYBBI
CEIIbCKOXO035IMCTBEHHBIX YIOJIH;
*HOPMHPYETCSl HAKOTIJICHNE TOKCUYHBIX BEIIECTB HA TEPPUTOPUU TIPEIATIPUSATHUS;
*HOPMHPYETCSl 3arPSI3HEHHOCTH MOYBBI B KWJIBIX paiioHAX, MPEHMYIIECTBEHHO B MECTaX Xpa-
HEHUs OBITOBBIX OTXOJIOB.

B naxomnom cnoe snoxuMukatsl HOpMUPYIOTCS 110 IBYM MOKA3aTeIISIM:

*npedenvHo oonycmumvim konyenmpauuam (I11Kn);

*gpemeHnHo oonycmumvim Konyenmpayuam (BIAKn).

s ycranosnenus [1/IKp ucmonb3yoT gaHHbIE 0 ()OHOBBIX KOHIICHTPAIMSX MCCIIETYSMBIX
BEIIECTB, UX (PU3NKO-XUMHUYECKUX CBOMCTBAX, MapaMeTpax CTOMKOCTH/TOKCMYHOCTH. Ilpu stom
AKCIIEPUMEHTAJILHO YCTAHABIUBAIOT:

*00NYCMUMYI0 KOHYEHMPAYUIo 8eujecmaa 6 nouse, npu KOmopou e20 co0epiHcanue 8 NULeablx

U KOPMOBbIX PACMEHUSAX He NPeBbiCUM HEeKOMOPbIX OONYCIMUMbBIX OCIMAMOYHBIX KOIU-
yecme (JJOK), nnaue HazpiBaembix [I[{Knp B mpoaykrax nutanus (TB me/k2),
soonycmumyro (IUIsl IETyIUX BEIIECTB) KOHYEHMPAyuio, npu KOMopou NOoCMmynjieHue eeuje-
cmea 6 8030yx He npegvicum ycmanogiennwvix IIJ[K onsa ammocgheprozo 6030yxa
(TTTKas) (MA m2/m?),

*00NYCMUMYI0 KOHYEHMPAayuro, npu KOmMopou nocCmynjieHue 8eujecmsea 8 He epYHmogvle 600bl

ne npesvicum IJJK ons 600ubix o6vexkmos (MB ma/m?),

*00NYCMUMYI0 KOHYEHMPAYUIo, He GIUAIOWYIO HA MUKDOOP2AHUIMbL U NPOYECCHbl CAMOOUULe-

Hus nousvt (OC me/k2).



CMOBBHCKIST
Cneyuanvnocms: 12.05.01 «Onekmponnvie u ONMUK0-21eKMpOHHbIE ( @uaman

npubopbl U cucmemsbl CHeYUATbHO20 HAZHAYEHUS» S 4T 8
Memoouueckoe obecneuenue oucyunaunvt B1.0.05 «Oxonocusy M>3u
HawubGonee KECTKHE u3 Ha3BaHHBIX

MoKaszarejield MNPUHUMAIOTCI B  KaueCTBE
IIAKn, npuyem  cpaBHEHHME  HAET 11O
OJIHOMMEHHBIM TOKa3aTelasiM BPEAHOCTH, TO
€CTh 10 CXOJHOMY JCUCTBUIO pa3HbIX
BemiecTB. YcraHoBleHbl IIJIKnm B ocHOBHOM
JUIsL  SIJOXMMUKATOB, TMPUMEHAEMbIX IS |
3aIlUTBl PACTEHUH OT BpeauTeseH, Oone3HeH,
COPHSIKOB. (ITecturu !, TSDKEIIbIe

METaJlIb. . .)

BpemeHHOo  gomycTHMble  KOHLIEHTpALUH

(BAKm) B ornumune ot IIJJKn ompenenstorcs
pacueTHBIM IyTeM [UIsi BCEX MECTHIIHJIOB,
KOTOPBIE pa3pelieHbl K 3TUM UCIBITAHUSIM WITH
B CHJIy CBOUX XHMHYECKHX OCOOCHHOCTEH M

TpebyroT obsi3atenpHOTO onpenenenus [TK.

CaHI/ITapHOC COCTOSAHHC IMOYBBI OLICHHUBACTCA 1O PAAY T'HT'MCHUYCCKUX HOKa3aTeHeI>’I, B TOM
YHCIIE N0 TaK Ha3bIBACMOMY, CAHUMAPHOMY YUCTLY, T.e. OTHOILICHUIO COJICPKaHHsI OEIKOBOTO a30-
Ta K 00ILIEeMy OpPraHHYECKOMY; YUUTBIBACTCS TAKKEC HAJTHUYUC KUMLEUHOU Nan1o4Kku (KOJUTHUTP),
JUYUHOK MYX, AUY 2e1bMUunmos. 1o KOMIUIEKCY STHX ITOKa3aTrelieil MOYBBa OI[CHUBACTCS KaK:

*ylCTasd,

*crabo3arpsi3HeHHas,

*3arpsi3HEHHAs,

*CHJIBHO3arpsA3HCHHAA.

Kpome toro, cymiecTByeT psi JONOJHUTENbHBIX MMOKA3aTeIe CAaHUTAPHOTO COCTOSIHUSA MOYB,
OIIPEIEIAEMbIX HA TEPPUTOPHUH, KaK IIPOU3BOJICTBEHHBIX IIPEAPUATUN, TAK U HACCIICHHBIX ITyHK-
TOB.

HopMaTuBbl HaKOIJIEHHUSI TOKCUYHBIX OTXOJ0B HA TEPPUTOPUU MPEANIPUATHS YCTAHABINBAIOT
Ha OCHOBE COBOKYITHOCTH ITOKAa3aTeJIel, BKIIOYAIOIIHX:

*pa3Mepbl TEPPUTOPUH CKIIAJUPOBAHUS,

*TOKCUYHOCTb U XUMHUUYECKYIO AKTUBHOCTb COEIMHEHNMN, IPUCYTCTBYIOIINUX B OTXO/AAX.

OOBIYHO HOPMHPYIOTCS J1BA TIOKA3aTEs:
*IPEACIIBHOC KOJIMYCCTBO TOKCUYHBIX ITPOMBINIJICHHBIX OTXO0J0B Ha TEPPUTOPHUU NPEATIPUATHA
*HIPEACIIBHOC COACPKAHNE TOKCUIHBIX COGI[I/IHCHI/Iﬁ B IMPOMBIIIJICHHBIX OTXOdaX.
Ilpeoenvroe Konuvecmeo omxo006 Ha TEPPUTOPUU MPEIANPUATHS — ITO TAKOE UX KOIUYE-
CTBO, KOTOPOC MOKHO pasMCIIaTh pu YCJIOBUH, UYTO BO3MOKHOC BBIJICIICHUC BPCAHLIX BCIICCTB B
BO3/1yX paboueii 30HbI He ipeBbIcUT 30% ot [1/IK B Bo3ayxe paboueit 30HbI MPEAIPUATHSL.
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[Tpu sTOM BemiecTBa, HaOOJIEE OMACHBIC M Ja)Ke XPAaHUMbIC B T€pPMETH3MPOBAaHHOM Tape, a
TAKXKE TOKCUYHBIE OTXOJbl OUUCTHBIX COOPYKEHUH YIAISAIOTCS ¢ TEPPUTOPUU IIPEAIIPUATUSA B Te-
YEHUU CYTOK.

TBep[[BIe CBhIITYIHUC OTXOAbI, XpaHAIIUCCI B KOHTeﬁHean, IIJIACTUKOBBIX ITAKECTaX U GYMa)KHBIX
MCHIKaXx, yAaJdroTCAa B TCHCHUN ABYX CYTOK.

[IpenenpHOE KOIMYECTBO OTXO/IOB ONPEICISIOT ITyTEM 3aMEPOB COACPIKAHUST TOKCUYHBIX

BEIIIECTB B BO3yXe (C yueToM 3¢dexTa cymMManum).

Ecmu ¢ =]

coornomenne (),3+ Imp

TO KOJIMYCCTBO HAXOAAMUXCAd Ha TCPPUTOPHU OTXOHAOB MABJIACTCA IMPCACIBbHBIM W OHHU
10JIJ1€7KaT HEMEUIEHHOMY YaJIEHUIO.
(C — cpenneB3BelieHHass KOHIIEHTPALIHS)
[IpenenbHOE copepkaHre TOKCUYHBIX COCTUHEHHIA (B T/KI WJIM MI/KT) B OTXOJaX OIMpPEeseT
KJIACC OMAaCHOCTH 3TUX OTXOJIOB.
BI[GCB HCIOJIB3YIKOTCA CIIOXKHBIC MHOTOCTYIICHYATLIC PACUCTHhI, KOHEUHOM LCJIBKO KOTOPBIX AB-
nsiercs ycraHosneHue [TJIK TokcuyHBIX BemiecTB B 0011Iei Macce OTXOAO0B.

derpapaumnsa no4ys

CxopocTh 00pa3oBaHMs BEPXHEIO CjIOs IMOYBBI COCTABISET __ e

MepHO 2,5 cm 3a 100-1000 net. 10T nokaszareib MHUPOKO BapbUp :

B 3aBHCUMOCTH OT KJIUMaTa, paCTUTEIbHOCTH, THIA MOYBHI U Xapax
3€MJICIIOIL30BAHUS.

Dpo3us MOYBBI U3MEPSIETCSI B TOHHAX MOTEPSIHHOW MOYBBI Ha
1 ra. B COBpeMEHHOM CEJIbCKOM XO3SIMCTBE €KEroJIHO YTPAYHBACTC
kojio 0,25 cM MOYBEI, a, 3HAYMUT, BEChb ITAXOTHBIN CJIOM ITOYBBLI MOJKE,

- 3eMiu CenbCKOXO3SMCTBEHHBIX IPEANPUATHIA U IPAKIAH;

I —3emmu necHoro QoHma;

III —3emnu B BeACHUH TOPOACKUX, ITOCEIKOBBIX U CEILCKUX OPraHOB BIIACTH;

IV —3emum npupo100XpaHHOIO Ha3HAYECHUS;

V' —3emiu IPOMBIIUIEHHOCTH, TPAHCIIOPTA U MHOTO HECEIbCKOXO3HCTBEHHOTO Ha3HAYCHUS;
VI — 3emuu BogHOTO (hOHIA;

VII — 3emiu 3amaca.

Macuta0Obl AerpalalliOHHBIX MPOLECCOB 3aBUCAT OT MHTEHCHBHOCTH JCHCTBUS €CTECTBEH-
HBIX (KJIMMAaTU4eCKHe, THIPOJIOTHYecKre, MOphoaMHaMU4ecKue, (PUTO- U 300TCHHBIE) U aHTPOTIO-
TeHHBIX (PAKTOPOB, TAKUX KaK: HEPALMOHAJIBHOE BeIeHHEe OOUYapHOTO M OPOLIAEMOTO 3eMIIC/ICNINS;
Ype3MEpPHBIH BbINAC; YHUYTOKEHUE TTOYBEHHO-PACTUTEIHHOTO MMOKPOBA IMPOMBIIIICHHBIM U KOM-
MYHQJIBHBIM CTPOMTEIBCTBOM; TOPHBIE Pa3pabOTKU; TEXHOJOTHYECKUE W aBapUUHBIC MPOMBIIII-
JICHHBIE BEIOPOCHI B arMoc(epy; cOpOC CTOYHBIX U APEHAXKHBIX BOJI.

PekynbTuBauumsa semenb
Pexynomueayus — KOMIUIEKC pabOT, HANPaBJICHHBIX HA BOCCTAHOBJICHUE MPOYKTHBHOCTH
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HapyIIEHHBIX 3€MeJb, a TAKXKE HA YAYUILIEHUE YCIOBUU OKPYXKAIOLIEH CpeIbl.

Brigensaror aBa 3Tamna

PCKYJIbTUBALIUU :

e  TEXHUYECKHUM;

e OHMOJIOTUYECKHUIL.

Brimonnsiemsie paboTh

noapa3aCIAr0TCA Ha:

o naHgmagpTHO

BOCCTaAaHOBHUTCIILHBIC,

¢ JKOOXpaHHEIE.

[To BuAy M COCTaBy TEXHOJOTHYCCKHX IPOIECCOB 3EMJICBOCCTAHOBUTEIBHBIC PaOOTHI
KJIacCHU(PUIUPYIOTCS HA!

*20PHO-NIAHUPOBOYHbIEe — PA3PAaBHUBAHKME U TUIAHUPOBKA IMOBEPXHOCTH OTBAJIOB, TEPPACHPO-
BaHHE OTKOCOB, OTBAJIOB M YCTYIIOB B Kaphepax;

SUHIICEHEPHYIO NOO2OMOBKY 60CCHAHABIUBAEMbIX Noujadell — OTBOJ BOJ U 3alllUTa OT TOJ-
TOIUICHUS, Pa3MBIBOB; OOpb0a ¢ 00pa3oBaHMEM OBPAroB W PO3HMEH; YCTPOUCTBO JOPOT U
MOABE3/I0B;

*20pHble — TI0 CHSATHUIO, XPAHCHHUIO U TIOBTOPHOMY M CITOJIb30BAHHUIO TIOYB;

*OUOMENUOPAMUBHbBIE — TIO BOCCTAHOBJICHHUIO MTPEKHETO TUIO0POIUS IEPEMEIICHHOW ITOYBBI;

*UHIICEHEePHble — TI0 NCKYCCTBEHHOMY YIUIOTHEHHIO OTBAJIOB (IIOCJIOHHAS YKJIaJKa C YIUIOTHE-
HUEM TOPO/I, CIICIHATbHBIC METOIbl YKPETIJICHUSI TOPO/T;

*2uOpomexHuyeckue — Mo CTPOUTENIBCTBY BOAOXO3SHCTBEHHBIX OOBEKTOB (YCTPOMCTBO JIOXkKa
BOJIOEMA, IPOM3BOJICTBO OEPETOBBIX YKPEIMUTEIbHBIX pa0OT, YCTPOHUCTBO BOJI03a00PHBIX U
COpPOCHBIX COOPYKEHHIA).

Buonozuueckas pexynrsmueayus — 3710 dTall PEKyIBTHBAIIMHA 3€MeEJlb, BKIIOYAIOIIUI Mepo-
NPUATHS TI0 BOCCTAHOBJICHUIO MX IUIOJOPOMS, HAPYIICHHOIO B pPE3ylbTare 3arpsi3HCHHS OYB
OTXOJIJaMH TTPOMBIIILJICHHOTO MTPOU3BOJICTBA U CEIBCKOXO3IUCTBEHHOM OCBOCHHOCTH.

[To kauecTBOM PEKYJIBTUBAIMH CIIEAYET MOHUMATh COBOKYITHOCTh CBOWCTB BOCCTAHOBJICH-
HBIX 3eMeJIb, 00YCIIOBIMBAIOIINX UX MMPUTOJHOCTh YAOBICTBOPUTH OMPEACICHHBIM TPEOOBAHUSIM
B COOTBETCTBHUHU C IIEJICBBIM Ha3zHaueHHeM. COBPEMEHHBIH YPOBEHb Pa3BUTHS TEXHOJOTHH, TEX-
HUKU M OpPraHU3aliK 3€MJICBOCCTAHOBHUTEIBHBIX PA0OT MO3BOJIAET 0OCCICUUTh BHICOKHE MOKAa3a-
TEJIA KAYeCTBA PEKYJIBTUBAIIUH 3EMEJIb.

YnpaBneHue oTxogamMu NnponsBoacTBa U NoTpedneHusn
Omxooamu npouzeoocmea u nompeonenus (0TXOJbl) MPUHATO HA3bIBATh OCTATKU CHIPHS,
MaTepHasoB, MoaypadpUKaTOB, MHBIX M3/IEIUN WM IPOIYKTOB, KOTOphIe 00pa30BaIMCh B MPOIIEC-
ce MPOU3BO/ICTBA WM MOTPEOICHUS, a TaKkKe TOBApHI (IPOIYKIHS ), YTPATUBIINE CBOU
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NOTPEOUTENLCKUE CBOMCTBA.

Omxo00ul, codepiricaujue epeoHbvle euiecmea, KOTOpbIe
00J1a1at0T ONaCHBIMU CBOMCTBAMH (TOKCUYHOCTBIO,
[0KapO-B3PBIBOOINIACHOCTHIO, BBICOKOW paJHalliOHHOU
aKTMBHOCTBIO) WIIM COJEPKAT BO30ynuTeNnei
MHQEKIMOHHBIX 00JIE3HEH, a TaKXKe npedcmasaaiouiue
NOMEHYUATIbHYI0 ONACHOCHb 0J13 OKPYMCaloujell
HPUPOOHOIL Cpedbl U 300P06bA YeN08eKA

CaMOCTOATCIIbHO WJIN NIPHU BCTYIUICHUH B KOHTAKT C

APYruMu BCHICCTBAMU, HA3BIBAOTCA ORACHbBIMU

omxooamu.

Oobpawenue c omxooamu — TO Takas JeSITEIBHOCTD, B IpOIlecce KOTOPOi 00pa3yroTcs
OTXO[Ibl, a TaKXe MPOM3BOJUTCS COOp, MCIOIB30BaHUE, OOE3BpPEKUBAHHE, TPAHCIIOPTHPOBKA U
pa3MelleHle OTXOA0B.

Ilon o6vexmom pasmeujenus OTXONOB CIEAYyEeT NOHUMATH CIIELMATBbHO 00OPYIOBaHHOE CO-
OpY)KEHHUE, MPEeIHa3HAUCHHOE ISl Pa3MEIEHUs] OTXOJ0B (TMOJUIOH, MIJIaMOXPaHWINILE, XBOCTO-
XpaHWINIIE, OTBAJI TOPHBIX ITOPOA U AP.

Kaxxgomy nmpou3BOAUTENIO NPOAYKIUU YCTAHABIMBACTCS HOPMAmMUE 00paz08aHus
0mx0008, TO €CTh KOJMUECTBO OTXOJIOB KOHKPETHOTO BHJA MPHU MPOU3BOJACTBE CIUHULIBI
IPOAYKLIUU.

O[[HI/IM U3 OCHOBHBIX HOKYMCHTOB B CHUCTCMC YIIPABJIICHUA OTXOAaMHU SBJIACTCA nacnopm
ONACHBIX 0MX0006 — JNOKYMEHT, YIOCTOBEPSIOUIUNA MPUHAMIEKHOCTh OTXOJOB K OTXOAaM COOT-
BETCTBYIOILETO BHUJa U KJIacca ONACHOCTH, COAEPKALIUNA CBeleHUs 00 UX COCTaBe, KOTOPbIA HEOO-
XOJIUM JUTSl OPraHU3alMH MHOTUX IIPOIIECCOB OOPAICHHUS C OTXO1aMHU.

COBOKYITHOCTh OTXOJIOB, MMEIOLINX OOIIME MPU3HAKH, COOTBETCTBYIOIINE CHUCTEME KJIACCH-
(uKaMy OTXOJIOB OIPENEIIseT MOHATHE — 6UO OMX0008.

NMpo6nema otxopoB B P® 1 pa3BUTbIX cTpaHax Mupa
OTxo0/1bI B OONBIINMX KOTUYECTBaX 00pa3yloTcst BO BceX 0a30BBIX OTPACIAX MPOMBIIIICHHOCTH

ToTrTanT) A marsarra n ATy
351951

{cenpcroe xo3aicTBO, SHEPreTHKa, MeTAJIYPT A, CTPOUTENbCTBO, TPa
Teepovie 6vtmosvie omxoowt (THO), oOpa3yronuecs B pe3ylbTare Ku3H
JEeATEIbHOCTH 4YeJIOBEeKa, MPEACTABIAIOT COOOH TETepOreHHYIO CMec
CIIOKHOTO MOP(HOIOTMIECKOTO COCTaBA (YEPHBIC M LIBETHBIC METAIUIbI, Maf sy
KyJIaTypOCOACPIKAIIME ¥ TEKCTHIIbHBIC KOMIIOHCHTBI, CTCKIO00M, MIacTzu:

Macca, TOKCHMYECKH OIACHbIE THUIONIME IHIIEBBHIE W PACTUTEIbHBI g
OCTaTKH, KaMHH, KOCTH, KOKa, pE3WHa, JCPEeBO, YAMYHBIA CMET U TIp.
Bonpmryto omacHocTh mpencraBisaor nomnagawmue B ThO TOKCUYHBIG
MHQHUIMPOBAHHBIC KOMIIOHEHTHI (B T.4. MEIUIIMHCKHE U ouosoru-
YEeCKHE OTXOJIbl), CO3/IA0NINe B HEOOE3BPEIKEHHOM BUIE HEOIAromnpus

TAaKIKC ABJIAIOTCA MOTCHIUAJIbHBIM SHCPTCTUUCCKUM NUCTOYHUKOM.
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EsxeromHo kaxknblii ropojackoit xkutens npousBoaut 200-500 kr THO, obpasyromux ropo-
ckoit mycop. IIpomensieHue ¢ ero ygaaeHHeM, 00e3BpEeKUBAHUEM U JIMKBUIAIMEH HEIOMYCTHMO,
TaK KaKk OHO MOJKET MPUBECTH K BOZHUKHOBEHHUIO TNIOOATBHBIX SMUIEMUN U CEPhE3HOMY 3arpss-
HeHHIO TopojioB. [losToMy ocoboe BHHMaHHME B IMOCIEAHEE BPEMs HAIpaBICHO HAa HEOOXOIu-
MOCTb pemeHus npoodiaemsl THO.

OcnoBnas yacte TBO B Poccum ckinaaupyeTcst Ha MOJIMTOHAX M CAaHKLMOHUPOBAHHBIX
cBankax. [Ipyrue meronasl nepepaboTku u o6e3BpekuBanus ThO He MOMydnmiIM MUPOKOTO
IIPUMEHEHMSL.

B MockoBckoM pernone exerofHo oOpaszyercs 20 MiH. Ky0. MeTpoB OTX0#0B (13 MutH.
Ky0. MeTpoB B MockBe U 7 MJIH. KyO0. METpoB — B 00s1acT). OCHOBHBIM CIIOCOOOM pa3MeIeHus
TBO sBnseTcs UX CKIaAMPOBAHME HA MOJUroHax. Kosm4ecTBO MOJUIOHOB M CBAJIOK, IJIOLIAAb
KOTOPBIX MpeBbIIaeT 1 ra, Ha Tepputopuu MockoBcKoit oOnactu HacuuthiBaeT 6onee 200, duc-
JIO MEJIKUX CBaJIOK OYEHb BEJHMKO M MPAKTUUYECKHU HE MOAJAETCS YUETY.

Jlo mocieqHero BpEMEHHU IpU OpraHMW3allMd  CBaJOK IPUHUMAINCh BO BHUMAaHHUE TOJBKO
CHIOMUHYTHBIE MHTEPECHI SKCIUTyaTalu. 1109ToMy 3TH 0OBEKTHI pacroioKeHbl Ha HEUCTIOJIb3Yye-
MBIX 3€MJIIX, B OTpabOTaHHBIX Kapbepax, BOMU3M HACEIEHHBIX IyHKTOB. WrHOpUpOBaHHE pOIH
THJIPOT€OJIOTHUECKUX YCIOBUN MPUBEIO K TOMY, YTO MHOTHE CBAJIKM OBUTM OpPraHW30BaHbI Ha
y4acTKaX C HEONarompHsTHBIMU T'e0JOTO-THIPOTCOJOTMUYECKUMHU YCIOBUSMHU U CTAJId UCTOYHU-
KaM{ MHTEHCUBHOTO 3arpsi3HEHUS IPUPOJHOM CPENbI.

B oOmem Buze npobiema oOpaleHust ¢ OTX0AaMHU MPOU3BOICTBA U MOTPEOICHHUS TPEACTaB-
JsieT coO00M KOMILIEKC B3aMMOCBSI3aHHBIX 3aj[a4, XapaKTepHBIX JJIS PAa3MUYHBIX PETHOHOB M all-
MUHHCTPATUBHBIX 00pa30BaHUil.

Ha puc.6.1 npezacrasieHa CTpyKTypHas cxema oOpallleHHsl C 0TXOJlaMH ITPOM3BOJICTBA U TIO-
TpeOeHus, ABISAIOMAsACS OCHOBON CUCTEMBI YIIPABICHHS OTXOIaMH.
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OTX00BI IPOHIBOICTEA
/ H IT0TPedJIeHHA
Kmaccuduax apia Tpancmop THp 0EKa
C ep THduik artiaa X paneHie

Anamn v Yqer
Coop

Y

CopTHpORKa

T exHITIe CKHE MET 0B
ﬁﬁpﬂll[ﬂ-lllﬂ C 0TX OTAMI

N\

YVromD:ama Ilepepabotk a

Ciasrarmie Jaxop oHeHHe

Puc. 6.1. CtpykTypHas cxema o0palieHusi ¢ 0TX0AaMH POU3BOICTBA U MOTPedIeHus

CrpykTypa cuCTEMBI yIpaBlIeHUs 0TXoJamMH B cTpaHax 3ananHoil Esponel, CIHA, fAnonuun n
Ap. aHAJOTM4YHA CTPYKType, npuHsiToil B PO. OnHako, peanu3anus TEXHOJIOTMUECKUX IIPOLIECCOB
U IUKJIOB, BXOSIIMX B OOLIMI IMpOIECC YNpaBlIeHUs OTXOAAaMH, paziuuHa. Tak, Hampumep, B
crpanax EQC nepepabarsiBaercst nmpuMepHO 60% MPOMBIIUIEHHBIX U OKOJIO 95% CelbCKOX03sTi-
CTBEHHBIX 0TX0ZI0B. B SInonun nepepadarbiBaeTcs okoyio 45% MpOMBIIIIEHHBIX OTXOAO0B.
Amnanu3 oOparieHus ¢ TBEpAbIMU OBITOBBIMH OTXOJaMH B 3THX CTpaHaxX IMOKa3bIBAET, 4TO B
Benmukoopuranuu 90% THO BeiBo3uTCS Ha cBanku (1moauroHs), B llseitmapun — 20% , B SAnonnn
u [anuu — 30%, Bo @pannuu u B benbrun — 35%. Ocranbabsie TBO, B OCHOBHOM, CKUTAIOTCA.
Jlume HeGomnbias yacts ThO noaBepraeTcsi KOMIIOCTUPOBAHUIO.

TexHu4eckue MeToabl O6paLLeHNUA ¢ oTXo4amu
3ax0pOHEHHE OTXOJIOB MPOMU3BOJICTBA U OTPEOJICHHS SBIIETCS HanOoJee IIMPOKO MPAKTHKY-
€MBIM CIIOCO0OM pa3MeleHus: 0Tx010B. K coxaneHnio, 3aX0pOHEHNE OTX0/I0B MOPOXKAAET MACCY
HKOJIOTHYECKUX M CAHUTAPHO-TUTHEHUYECKUX Tpobnem. OmHako B Ommkaiiiem OyayiemM 3axopo-
HEHHe OyleT ocTaBaThcs HanboJee pacpoCTPaHEHHBIM METOJIOM.
[ToaTOMy cHIDKEHHE 00BEMa OTXO/O0B, MOJISKAIIMX 3aXOPOHEHUIO OJTHA U3 BAKHEHMIIHMX 3a-
Ja4, KOTOpasi MOYKET PEeIIaThCs MMyTeM YMEHbIIEHHUS UX O0Opa30BaHMs, TOBTOPHOTO HCIIOJIb30Ba-
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HUS, IepepadOTKU U U3BJICUEHHsI SHEPTUH. BMecTe ¢ TeM HeoOX0AMMO MPOBOAUTE pabOoThI MO CO-
3[JaHHIO0 METO/I0B 0€30TIACHOTO U 3KOJIOTHYECKOTO 3aXOPOHEHHS OTXOJIOB.

1100 canumapnvim nonuzonom (CII) npuHATO TOHUMATh MHKEHEPHO CKOHCTPYUPOBAHHBIN
METOJ pa3MEIIEeHUs] TBEPJBIX OTXOJOB Ha CyIe Croco0amMH, YMEHBIIAIOIIUMHU BpPEI OKpYXKaro-
el cpeze, pacipereeHle OTX00B TOHKUMHU M BO3MOXKHO 0oJjiee KOMITAaKTHBIMH CJIOSIMHU U Tie-
PEKpBbIBAHKE UX CIIOSIMU TPYHTA B KOHIIE Ka)KJJ0T0 paboyvero JHs.

CymectByeT 1Ba crocoba OpraHu3aliii CAHUTAPHOTO MOJHMIOHA TPAHIIEHHBbIA M MoBepx-
HOCTHBIN.

Tpanweiinoiit Memoo Hauboee TMOAXOTUT IJIsi pailOHOB C POBHOM MOBEPXHOCTHIO 3eMJIH U
DIYOOKUM 3ajieraHreM MOA3eMHBIX BOA. [IpH 3TOM, mepeKphIBaroIIuil TPYHT 00pazyeTcsi B pe3yiib-
Tare 3KCcKaBauuu TpaHueu. [louBa ckimanupyeTcss U UCHOIB3YeTCs Uil PEKYJIbTHBALMM IIPH 3a-
KPBITUU Y4aCTKOB TPAHILIECH.

Ilogepxnocmubiit memoo TPUMEHSETCS Ha XOJIMHUCTOM JaHAmAadTe M HCIOIBb3YeT ecTe-
CTBEHHBIE CKJIOHBI C YKJIOHOM, He mnpeBblmarommmM 30%. ['pyHT 115 nepekpbiBaHUS JOKEH J0-
CTaBJISITHCS U3 IPYTUX MECT.

[TonHbIi mepeueHb mpobieM, CBsI3aHHbBIX ¢ 3kcIutyaranueit CI1, npuBeneHs! Ha puc.6.2

Iloxxapo- u
Tpaucoop TaeIe o u‘lfnacnme IymoeE1e
HKumxne dpakmm JK CILUTYATALTHOHHLIE
dp DeTeTHY eeKHe
(¢uune rpar) npodeMs1 CIT
3411 BLIBHHUC T i JarysuBdHHUC TE
OpranonentHyeckHe
(zamax)

Puc. 6.2. OcHoBHbIe TP00JIeMBbl, BO3HUKaIOIue npu 3xcruryaranuu CII

Becbma BaKHBIM (PaKTOPOM, ONPEIEIISIONIAM BO3MOKHOCTh co3fanus u dkcruryataruu CII,
SIBJISIETCSI SKOHOMUYECKHM, OCHOBAaHHBIM Ha KallUTAJIBHBIX BJIOKEHHUSAX U ONEPALUOHHBIX PaCX0-
Jax.

HeotrbeMiemoli 4acThio JII0OOOTO TOJUIOHA SBISIETCS CETh JOPOT: MOABE3NHBIC K KapTam, a
TaKkKe JOpora ¢ KeJIe300eTOHHBIM MOKPBITUEM, OKOJIBIIOBBIBAIONIAS TTOJIUTOH.

B cBsi3u ¢ 0ONBIIMM KOTMYECTBOM OMUCAHHBIX BBIMIEC MPOOIEeM, MOCIEAHEee BpeMsl BOSHUKIIA
CTOMKasi TCHACHLIMS K CHIDKCHUIO 00beMOB THO, BEIBO3UMBIX Ha ITOJIUIOHEI.

[Ipexae BCero yMeHbIIIEHUsI KOTUYECTBA BHIBO3UMBIX OTXOJIOB MOXKHO JOOUTHCS ITyTEM
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COPTHUPOBKH (Ha MecTax 00pa30BaHMs WM HETIOCPECTBEHHO Nepest epepaboTKOM ).

B oGwem ciyuae naznauenue copmuposku ThO 3axnouaemcsn
B BBIJACJIICHUU TE€X HUJIN MHBIX NECHHBIX KOMIIOHCHTOB TBO JJIA

; BTOPHUYHOT'O UCIIOJIB30BAHUA HX, a4 TAKIKC C LCIIBIO
ONTUMMU3AIMU COCTAaBa OTXOAO0B IJIS MO CICAYOIHNX MMPCACIIOB

nepepaboTKU C yU€TOM: TOMOT'€HU3AIMH ; CIOCOOHOCTH K

TOPCHHIO U (pepMEHTAINH;, CTA0MIU3AIH TEIUIOTBOPHOM
CIIOCOOHOCTH; CHIDKEHUS COJICPIKAHUS BPETHBIX U OaNTaCTHBIX

KOMIIOHCHTOB.

CenekmugHblit cOop y HaCEJICHUS OTXOJI0B MOTpeOneHus (MaKynarypa, TeKCTHIIb,
IUIACTMACChI, CTEKJIOTapa M Ip.) IPAKTUKYETCsl BO MHOTMX cTpaHaX. Takoil mojxoz MO3BOJSET
npeaoTBpaTuTh nomnananue B ThO psia eHHBIX KOMIIOHEHTOB, NepepadaTbIBaeMbIX UM UCIIOJb-
3yeMBIX MOBTOPHO, a TAKXKE OIMACHBIX KOMIIOHEHTOB. IIpy 3TOM BO3MOKHBI /1Ba BapMaHTa OpPraHHU-
3anuu cenektuBHOro cbopa ThO B mMecTax MX 0Opa3OBaHUA: YUCHIO CeNEKMUGHBLI (HOKOMHO-
HenmHblil) cOOp OTXOJOB B pAa3NUYHBIE KOHTEHHEpPHl M, TaK HA3bIBACMbIH, Kol1eKmUeHO-
CeleKMmuGHbLIl cOOp Psiia KOMIIOHEHTOB B OJIMH KOHTEiHep. Hampumep, NpakTUKYeTCs COBMECT-
HBIN cOOp B OJIMH KOHTEHHEp CTEKIa, METaJUIOB M OyMaru ¢ MOCIeyIOEeH NX MeXaHU3UPOBAaHHOK
COPTHPOBKOW Ha crenuanbHOM ycraHoBke. B Poccum B Hacrosiiiee BpeMsi CENEKTUBHBIA COOp
IIPAKTUYECKU OTCYTCTBYET .

B Hacrosimee Bpemsi HauOoublee pacpoCTpaHEHHE MOJIYYMIM J[Ba BapHaHTA TEXHOJIOTUHU
COPTHUPOBKH TBEPABIX OBITOBBIX OTXO/IOB:

*MexaHu3upoBaHHast copTrpoBka ThO Ha 00BbEKTax MPOMBILIIICHHOHN TepepabOTKH OTXO/10B;
*COUYETAaHNE MEXAHU3UPOBAHHOM U PyYHON COPTUPOBKU HA MyCOPOIIEPETPY30YHBIX CTAHLIUSX.

[Tpombinennas nepepadorka ThO B 0OCHOBHOM OpHEHTHPOBaHA HA CKUTAHUE OTXOJIOB C IIe-
JIBIO TIOJTYYEHUS TETJIOBOM M 3JIEKTPUUECKON SHEPIHHU, TaK KaK TEPMUYECKHUE TEXHOJIOTUH obecrie-
guBaroT 3P PeKTUBHOE 00Ee3BPEKUBAHNIE OTXOA0B, B TOM 4Hclie omagaronux B ThO TOKCUYHBIX U
MH(UIMPOBAHHBIX KOMITOHEHTOB.

YMEHBIIICHUE KOJIMYECTBA HAMPABIAEMbIX HA CKUTAHUE OTXOLOB B PE3YyNbTare IIpeaBapu-
TEJIBHOM COPTUPOBKH COKpAIAeT MOTPEOHOCTH B JOPOTOCTOSIIEM TEPMUYECKOM U Ta3004YUCTHOM
00OpYI0BaHUH U 110 CPABHEHUIO C CxkUraHueM ucxoaHslx ThO cHmkaeT KanuTanbHbIe 3aTparhl 710
25%. KpoMe 31010, N3BIEUEHUE C TIOMOIIBIO COPTUPOBKH IKOJIOTMUECKH OMACHBIX KOMIIOHEHTOB
YMEHBIIIAET COJEepPKAHME BPEIHBIX BEIIECTB B ra30BBIX BHIOpOCAX, YHIPOIIAET T'a300YHCTKY, CHU-
’KaeT CTOMMOCTh Ta3004YMCTHOTO OOOpPYIOBAHMS M YMEHBIIAET OTPHLATEIHLHOE HKOJOTHYECKOEe
BIIMSIHUE MYCOPOCKUTaTEIbHON 3aBOJIA.

BHenpenue npenBapuTenbHOM COPTUPOBKU MO3BOJSIET MONYYUTh NPUOBUIH OT peasn3aliiu
TOBapHOW MpoAyKIMH, paBHYO 20-25%. Drta mpuObLib oOpasyercs 3a CUET BBIICICHHUS JOMa
LBETHBIX METAJIJIOB U JYYILIEr0 KaYeCTBA JOMa YEPHBIX METAJIIIOB.

BBeneHre B TEXHOJIOTMYECKYIO CXEMY OIEepaluil py4yHOM COPTUPOBKHM OTXOJIOB JAET BO3-
MOYKHOCTb BBIJICTICHUS! OTAEIBHBIX KOMIIOHEHTOB THO B Oojiee 4YMCTOM BHJIE IO CPAaBHEHHUIO C
MEXaHU3UPOBAHHON COPTUPOBKON. Hampumep, B 3TOM cilydae MOXKHO Pa3AciUTh MaKylarypy U
MOJIMMEPHI C LENbI0 UX MOCIEeAYIOUIeH peanu3aluu NOTpeOuTesIM 1 nosrydeHus npuosuin. [lo-
9TOMY Ha MYCOPOIIEPETpPY304YHBIX CTAHLMAX IPEMIAracTcs HCIOIb30BaTh TEXHOJIOIUYECKYIO
CXeMy C IIPUMEHEHHUEM Ollepaluil Py4HOU COPTUPOBKHU JUISl BBIIEICHUS COIAEPKALUXCA B OTXO-
JaX LEHHBIX KOMIIOHEHTOB (METaJUIOB, MAKYJIATypPbl, IOJTUMEPOB U JIp.).
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[ToBbienne 3PPEeKTUBHOCTH PYYHOH COPTUPOBKU MOKET OBITH JOCTUTHYTO M C TIOMOIUIBIO
TpEeX MOCIEA0BATEIbHBIX MEXaHU3UPOBAHHBIX OTICPAIIHIA:
*MAarHMTHOW cenapauuy;
*BBIJICNICHHUS] TEKCTHIIBHBIX KOMIIOHEHTOB M IPOX0OUEHHs B OapabaHHOM IpoXoTe,
*BKJIIOYCHHUSI B TEXHOJIOTHYECKYIO CXEMY JEKTPOJMHAMUYECKOM cemapanuy BETHOTO JIOMa.
Onnako 3PEeKTUBHOCTH ITOM ONEpaliui HEBBICOKA.

OcHoOBHbIe MeToAbI NepepaboTKM OTXOA0B

KoMmruieke TEXHUYECKHX M TEXHOJOTHYECKUX PEIICHH, COMPOBOXKIAIOIINX MPOLECCH 00pa-
IICHHUS C OTXOJIaMH C MOMEHTA UX 00pa30BaHUs U JI0 3aXOPOHEHUS HEYTUIM3UPYEMbIX KOMIIOHEH-
TOB, SIBJISIETCS OCHOBOM YNpaBJICHUS B CHCTEME O0OpAILCHHsI C OTXOJaMHU.

OCHOBHBIMU METOJIaMHU TMIEPEePabOTKU OTXOOB SBIAIOTCS:

*KOMIIOCTHPOBaHHUE,
*Onopa3IoKeHHe,
*C)KUTaHUE.

3Tt MeToIbl 0cobeHHO 3 dekTuBHbI pu nepepadboTke THO.

1. Komnocmupoeanue.

KomnoctupoBanue cunraercs opmoii nepepaboTku, HAIleIEHHON Ha CHIPYIO OPraHUYECKYIO
oTX0/HYI0 Maccy. KommocTupoBanue — 310 Omonorudeckuii meron ooe3spexkuBanus ThO. UHo-
IJla €ro Ha3bIBAIOT OMOTEPMHYECKUM METOJIOM.

CyIHOCTh TIpolecca 3aKII4YaeTcs B CIASMYIONMEM: pa3HOOOpa3Hbie, B OCHOBHOM TEILIOIIOOU-
BbI€ MUKPOOPIaHU3MbI aKTUBHO PAcTyT U Pa3BUBAIOTCS B TOJILIE MYCOpa, B Pe3yabTare 4ero mpo-
MCXOJMT €ro camopasorpesanue 10 60°C. IIpu Takoil TeMneparype moru6arT 60Je3HETBOPHBIE U
MaTOTEHHBIE MHKPOOPraHu3Mbl. PaziokeHHe TBEPIBIX OPraHUYECKHX 3arps3HEHUN B OBITOBBIX
OTXO0JIaX MPOIOJDKAETCS A0 MOTYYEHUS] OTHOCUTEIBHO CTa0MIIBHOTO MaTepHaa, mo00HOro ryMy-
Cy.

MexaHu3M OCHOBHBIX PEaKIUil KOMIIOCTUPOBAHUS TAKOM K€, KaK MPHU PazJIOKEHUH JIOOBIX
opranudeckux BemiecTB. [Ipu komnocTupoBanuu 60ee CIOKHBIE COSTUHEHUS Pa3liaraloTcs U me-
pexoadr B 6oJiee MpocCThIe.

CrouMocCTh METOJ0B KOMIIOCTHPOBAHMS PAacTET ¢ NPUMEHEHUEM CIIELUAIN3UPOBAHHON TEX-
HUKH 1 MOYKET JOCTUIaTh 3HAUUTEIIbHBIX BEJTUYUH.

Cxema pabomut mycoponepepadamviéarouiezo 3a600a ci1edyrouias. 3aKOHUCHHBIA ITUKI
o0e3BpexxkuBanus ThO COCTOUT U3 TPeX TEXHOJOTHUECKUX ITAIOB:

*IIpUEM U NpeABapUTENbHAsI IOATOTOBKA MyCOpa;
*COOCTBEHHO OMOTEPMUYECKHI MPOLIEeCC 00e3BPEKUBAHUSI M KOMITOCTUPOBAHMUS;
*00paboTKa KOMITOCTA.

[TepepaboTka Mycopa JOKHA 00s13aTeIFHO COYETAThCs C BbIIa4el MPOIyKIIMU, O€30MacHOM
U B DMMIEMUOJIOTHYECKOM OTHOILLIEHUH.

O0e3BpeXMBaHUE OTXOJIOB OOECIEYMBAETCS B IEPBYIO OYepelb BBICOKOM TemIeparypoin
a’poOHO# (epMeHTanuu. B xo/1e OHOTEPMUYECKOTO MPOIECCa MPOUCXOUT THOeNs OObIei Ja-
CTH MaTOTE€HHBIX MUKPOOPTaHU3MOB.

OnHako, KOMITOCT, TIOy4aeMbIii B pe3ynbrare Omorepmuueckoro obdesspexuBanus ThO Ha
MycoponepepadaThIBaIONINX 3aBOJIaX, HE TOJDKEH OBITh MCIOJIb30BaH B CEIHCKOM U JIECHOM XO-
3S1MCTBA, T.K. COAEPKUT MPUMECH TSDKEJBIX METAJUIOB, KOTOPBIE YEPE3 TPABBI, ATObI, OBOILU
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HJIK MOJIOKO MOTYT NPUYUHHUTH BPCH 3JO0POBBIO YCIIOBCKA.

1o 310 e mpuunHe
1[eIecoo0pazHo
HECUCTEMAaTHYeCKOe PUMEHEHNE
TaKUX KOMIIOCTOB B TOPOJCKUX

CKBEpax U IapKax.

Heoocmamrkom
KOMROCMUPOBAHUSA ABIACHICA
HEOOXOIUMOCTh CKIIaJUPOBAHHUS

1 00e3BpEIKUBAHUS

HEKOMIIOCTUPYEMOM 4acTu
Mycopa, 00beM KOTOpOit
COCTAaBJIIET 3HAUUTENIbHYIO YacTb

OT O0IIEero KOJMYECTBa Mycopa.

2. Buopaznoxycenue OpraHnueCcKUx OTXOJIOB

OOmenpu3HaHHO, 4TO OHMOJIOTMYECKUE METOABI PA3JIOKEHUS OPraHMYECKUX 3arps3HEeHHUN
CYUTAIOTCA HAanboJIee SKOJIOTHUECKU MPUEMIIEMBIMH U SKOHOMUYECKH Y(PPEKTUBHBIMH.

TexHomorus mnporecca GHOPA3NIOKEHUsI OTXOA0B pa3nnyHa. Hampumep: B OHonpynax — xu-
KHE OTXOJIbI, B OMOpeakTopax — *KHJKHE, MTaCTO00pa3HbIe, TBEP/bIC, B OMOPMIBTpax — ra3000pas-
Hble. CylecTBYIOT U Ipyriue MoAu(UKauu OHOTEXHOIOTHH.

Cy1ecTBeHHBIMU HEIOCTaTKaMH a3pOOHBIX TEXHOJOTHM, 0COOEHHO Mpu 00pabOTKe KOHIIEH-
TPUPOBAHHBIX CTOYHBIX BOJ, SIBIISIOTCSI SHEPro3arparbl Ha a’palfio U MpOoOJeMbl, CBA3aHHBIC C
00paboTKoii 1 yTunu3anueid OONBIIOro KoJU4ecTBa 00pasyromierocs u3osrounoro una (1o 1-1,5
KI' OMOMacChl MUKPOOPTaHMU3MOB Ha KaXKAbIH yIaJeHHbBIH KWIOTPaMM OPraHMYECKUX BELIECTB).

VckmounTh yKa3aHHbIE HEOCTATKH MOMOTaeT aHa’poOHas 00paboTKa CTOYHBIX BOJ METOZIOM
MeTaHoOBOro cOpaxuBanus. [Ipu 3ToM He TpeOyeTcs 3arpaT HEPTUHM HA adpPaIUIo, YTO WUIPaeT
OO0JIBLIYIO POJIb B YCIIOBUSIX SHEPTEeTUYECKOTO KPU3KCA, YMEHBIIACTCS 00bEM Ocajlka U, KpoMe TO-
ro, 00pasyercs [EHHOE OPraHu4eCKOe TOIIIIMBO — METAaH.

B nepedens BemiecTB, OnopazinaraeMbIX aHa3pOOHBIM CIIOCOOOM, BXOAST OpraHUYECKHE CO-
eIMHEHHUS] PA3IMYHBIX KJIACCOB: CIIUPTHI; allbJACTH/IbI; KUCIOTHI alu(paTudecKoro U apoMaTu4ecKo-
IO PSIOB.

[TocnenoBarenbHOE MHOTOCTYIIEHYATOE Pa3pyLICHHE MOJIEKYT OPraHWYEeCKHX BELIECTB BO3-
MOXHO Onaroiapsi yHUKaJIbHBIM CIIOCOOHOCTSIM OTPEAEICHHBIX I'PYNI MHKPOOPTaHU3MOB OCY-
IIECTBIISTh KAMAOoIuuecKuili npoyecc — pacuienienue c10McHulX MoaeKyn 00 HPOCHbIX U CY-
IIECTBOBATH 3a CYET SHEPTHM PA3PYLICHHsI CIOKHBIX MOJIEKYII, HE UMesl JOCTYIa HU K KHCIOPO.Y,
HU K JIPYTUM, IPEINOYTUTEIBHBIM B SHEPIeTHYECKOM OTHOLICHUH aKIIENITOPaM 3JIEKTPOHOB (HHT-
par, cyabdar, cepa u ap.). MUKpOOpraHu3Mbl UCHONB3YIOT JUISl 3TOW IEJIN YIIIEpO OPraHMUeCKUX
BeniecTB. Cie0BaTeNnbHO, B MPOLIECCE BOCCTAHOBUTEILHOTO



CRONEHCKNE

Cneyuanvnocms: 12.05.01 «Onekmponnvie u ONMUK0-21eKMpOHHbIE SUNNAT
npubopbL U CUCMEMbL CHEYUATbHO20 HA3HAYEHU ) e 4 8§
Memoouueckoe obecneuenue oucyunaunvr 51.0.05 «Sxonozun» M3M_

PACHICTUICHUSA CIIOKHBIC OPraHUYCCKUC MOJICKYJIBI pa3pylaroTCsa 10 MCTaHa U YITICKHUCJIOrO ra3a.

Het yBepeHHOCTH B TOM, YTO OMOTEXHOJOTHS SBISIETCS
HAJIGKHBIM U 0e30TMacHBIM CIOCOOOM  oOecreueHust
9KOJIOTHYECKOH uucTOTHl. llo3TomMy mpu obcyxaeHun
NIEPCIIEKTHB 3P PEeKTUBHOTO HCIIOJIb30BaHUS

OMOTEXHOJIOTUU Uil  O0OE3BPEKMBAHHUS  PA3THMUHBIX

OTXOIOB, B TOM 4YHCIE€ 0CO00 OIACHBIX, BCeEraa
HEOOX0 UM KOHTPOJIb CTENEHU MHUKPOOHOTO
3arpsi3HEHUsT OOBEKTOB  OKpYKAmIIed  Ccpeapl |

OUUIIEHHBIX CyOCTpaTOB.

3. Corcuzanue omxo006

TBepable OBITOBBIE OTXOJIBI MPEACTABISAIOT COOOI reTeporeHHyI0 CMECh, B KOTOPOH MPHUCYT-
CTBYIOT TIOYTH BCE€ XMMMYECKHE 3JIEMEHTHI B BUJE PazIUuYHBIX coenuHeHuil. Hanbonee pacmpo-
CTPAHEHHBIMH 3JIEMEHTAMU SIBJISIOTCS YIIIEPO, Ha A0 KOTOpOro mpuxoautces okoio 30% (mo
Macce) 1 Bogopoa 4% (o macce), BXOJSIIUE B COCTaB OpraHMYecKux coenunenuil. Termorsop-
Hasi COCOOHOCTh OTXOJOB BO MHOTOM ONpEAEsIeTCS MMEHHO ATUMH dJIEMEHTaMu. B mpombiii-
JICHHO DPAa3BHUTHIX €BPONEHCKHX peruoHax TerioTBopHas crocobHocts ThO cocrasmser 1900—
2400 xxai/kr, a B psge caydaeB gocturaeT 3300 KKaJ/KT ¥ IPOTHO3HPYETCs MAITBHEUITUH POCT
TEIUIOTBOPHOM CIOCOOHOCTH OTXOJIOB, YTO OKaKeT BIUSHHE HAa KOHCTPYKTHBHBIE OCOOCHHOCTH
3NIEMEHTOB TEPMUYECKOTO 000PYIOBAHHSI.

Cxuranne TBO, kak npaBuiIO, ABISETCS OKUCIUTEIBHBIM IIpoueccoM. IloaTtomy u B kamepe
COKUTaHMA IPEBATUPYIOT OKUCIUTENbHBIC peakiuu. [JTaBHBIMU POIYKTaMH CTOPAHHUs YIIIEpoaa U
BOJIOpoJa ABJst0TCS cooTBeTcTBeHHO CO2 11 H2O.

[Tpu coxuranuu HEOOXOIUMO YUUTHIBaTh, 4TO B THO NMpHCYTCTBYIOT MOTEHIIMAIBLHO OMACHbIE
SNIEMEHTHI, XapaKTePHU3YIOLIHECs BBICOKOM TOKCHYHOCTBIO, BBICOKOH JIETYUECThIO U COJCPIKAHUEM,
Takhe KaK HalpuMep pa3inyHble COCNWHEHUs TranoreHoB (¢pTopa, xjopa, Opoma), a3oTa, cephl,
TSDKEJIBIX METAJIOB (ME/H, IMHKA, CBUHIIA, KaJIMUs, OJI0BA, PTYTH).

MOXXHO OTMETHUTBH JBa OCHOBHBIX IyTH OOpa30BaHUs TUOKCHHOB U (PypaHOB MpH TepMHUUeE-
ckoit mepepabotke THO:

*IepBUYHOE 00pa3oBanue B nporecce cxuranus THO npu temneparype 300-600°C;

*BTOPUYHOE 00pa30BaHME HA CTAJUU OXJIAXKJICHHS JIBIMOBBIX Ta30B, coaepxkamux HC/, coenu-
HEHHMs MeIu (U Keyle3a) M yIIepoCoep kallie 4acTUIbl Ipu Temmeparype 250— 450°C
(peakius reTeporeHHOr0 OKCUXJIOPUPOBAHUS YACTHIL YITIEPOIA).

Temneparypa Hayana pacnaja JMoKcuHoB — 700°C, HUKHUI TeMIepaTypHbIii Ipeaen o6paso-
BaHUs JUOKCHHOB — 250-350C.

Jlist TOro, YTOObI IPHU CKUTAHUH HA CTAIUU Ta300YMCTKH 00ECTICUUTh CHIKEHHUE COICPIKaHUS
JIMOKCUHOB U (ypaHoB 10 TpedyeMbix HOpM (0,1 HI/M) JOJDKHBI OBITH PEaTM30BaHbl TAK HA3bIBA-
eMble TEepPBUYHBIE MEpOIPHATHS, B YACTHOCTH, «HPABUIO O8YX CEKYHO» — TEOMETpHUS Ieuu
J0JDKHA 00€CTICUUTh MPOIODKUTEIBHOCTD MPEeObIBaHMS Ta30B HE MEHEe 2 CEK B 30HE MEYH C TeM-
nepatypoii He MeHee 850°C (ITpH KOHLEHTPALMU KUCIOPOIa He MeHee 6%).

CrpemiieHne K OCTHKEHHIO MTPH CXKUTAaHUHM MAaKCUMaJIbHO BBICOKHX TEMIIEPATyp U CO3JaHUIO
KaKUX-T100 JIOMOJHUTENBHBIX 30H JIO)KUTAaHUS HE PElIaeT MOJHOCThIO Mpo0iIeMy CHUKEHHUS KOH-
HEHTPAIMH JUOKCHHOB B OTXOASAIIMX ra3aX, Tak KaK HE YYUTHIBAET CIIOCOOHOCTH JMOKCHHOB B
HOBOMY CHHTE3Yy IIPU CHIKEHUH TEMIIEpaTyphI.
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Beicokue Temneparypbl IPUBOIAT K YBEIWYEHUIO BBIXOJA JIETYYHX KOMIIOHEHTOB U POCTY
BBIOPOCOB OMACHBIX METAJLIOB.

Teoperuuecku BO3MOXKHBI [1Ba CII0CO0a MogaBieHUs 00pa30BaHUs TUOKCUHOB:

scBsI3bIBaHME 0Opazyromierocs npu ckuranuu ThO HC! ¢ moMomisio cobl, H3BECTH WU TH/I-
pOKCHIA KaIus;

*IIepeBOJ B HEAKTUBHYIO ()OpMY HMOHOB MEIU U Kelie3a, HallpUMep, CBSI3bIBAHUE MEIU B KOM-
IIJIEKCHI C IIOMOILBIO0 AMUHOB.

B 3aBucumocTH 0T TemmepaTypsl Ipoliecca, Bce MeTobl TepMuueckoi nepepadbotku ThO,
HaIlIe/IINE TPOMBIIIJICHHOE PUMEHEHNE WM TPOIIEIIINE ONBITHYIO arpo0alnio, MOKHO pasfe-
JUTH Ha JIBE OOJIBIINE TPYIIIIbL:

*IIPOLIECCHI IIPU TEMIIEPATypaxX HUXKE TEMIIEPATYPhI IUIABJICHHUS LIJIAKa;
e  IIPOLECCHI IIPU TEMIIEPATypax BbIIIE TEMIIEPATYPHI IIJIABICHUS LIIAKa.

TepMuuyeckue  TPOLECCHl,  OCYLIECTBISEMBbIE  TPU
TeMIleparypax MeEHee 13000C, NPUMEHSIOT Haubosee
yacto. Haubomnbiiee pacnpocTpaHeHHe MHOIYYHIH
NPOLIECCHl  C0€B020  CHCUAHUA W CHCUSAHUE 6
Kunawjem  ciaoe, TpeOyole  NPUHYIUTEIHEHOTO
[IepEeMEIINBaHus W IlepeMelleHuss Marepuana. B
HACTOsIIIeE BpeMs B CTaguM pPa3pabOTKH HAXOJUTCS
BE€CbMa HepCHCKTHBHBIfI mnmponecc CXKUTIaHUA -

rasuuKaluyd OTXOJOB B IUIOTHOM CJIO€, pealn3yeMbIi

0e3 MNPUHYAUTCIIbHOTO NCPEMCIINBAHUA U IICPEMCIICHUS

MarepHana.

CnoeBoe cxxuranue TBO ocyiecTBIsI0T Ha OJIBUKHBIX PEIIETKaX (KOJOCHUKOBBIX U
BAJIKOBBIX) U BO BpallaloIuXcsi 6apabaHHbBIX Teyax.

3.1. Cnoesoe corcuzanue.

Corcuzanue Ha KOIOCHUKOBBIX peulemKax.

Bce konocnuxoguvle peuiemku yCTaHaBIMBAIOTCS B TOTIKE, KOTOpast MPEACTaBIsAET cOO0H Kame-
py cropaHus, KyJa IOAA0TCS. OTXOAbl U AYTHEBOM BO3AYX B Kau€CTBE OKUCIMTENS OPraHUYEeCKUX
BELIECTB.

[leperankuBaroniye pemeTky Kak ¢ MpSAMOM, Tak W ¢ OOpaTHOM mMmojadeil Marepuana mpen-
CTaBISIOT COOOW CHUCTEMY, COCTOSIIYIO U3 MOJABWKHBIX M HETOJBM)KHBIX KOJOCHUKOB JUIS Tepe-
MELIEHUs] U MEepEMEIINBAHNSA OTX0A0B. KOJOCHUKOBBIE pelIeTKH C MpAMOM mojadeil (mocrtymna-
TENbHO-TIEPETANKUBAIONINE PEIIETKN) MMEIOT Majiblii yron HakinoHa (6-12,5") M mepeTankupaior
MaTepuai B CTOPOHY BBITPY3KH IIJIaka (B HalpaBlIeHUM NepeMenieHus marepuana). KoiocHuko-
BbI€ PEIIETKH C 00paTHOM mojayeit (00paTHO-epeTaIKUBAIONINE PEIIETKH) UMEIOT OOJIBIION Yroi
HakIoHa (00bIuHO 21-25") M HepeTanKkuBaloT Marepuan (HUKHHI CIOM OTXOJ0B) B CTOPOHY, IIPO-
THUBOIIOJIOXKHYIO BBITPY3KE IJIaKa M MEPEMEIIEHUI0 0TX0I0B. IIpr 3TOM yacTh ropsero cios oT-
XOJIOB BO3BpaIlaeTcs K Hadyally PelIeTKH, YTO HHTEHCU(UITUPYET MPOIIeCcC TOPEHHS.

Corcuzanue Ha 6a71KOGLIX PeUIenKax.

CnoeBoe cxuranne ThO Ha BaJaKOBBIX pEeIIETKaX NIPUMEHSETCS B IPOMBIIIIEHHOW NTPaKTHKE
JOCTAaTOYHO MIHUPOKO. Ilpu ucnonvzoéanuu monokK ¢ 6anKo8bIMU peuiemKamu, 3aMMCTBOBAaH-



CRONBHERNWI
Cneyuanonocmy: 12.05.01 «Onexmponuble u ONmMuKo-31eKMpoHHbIE ( @umvan
npUbOPLL U CUCHIEMbL CREYUATTLHO20 HASHAYCHUSY s 172
Memoouueckoe obecneuenue oucyuniunst 51.0.05 «Dxonozuny M3U_

HBIMU U3 TPAKTUKU CKUTAHUS YT, Marepuai MepeMeIiaeTcsi C MOMOIIBI0 BPAILAIOMINXCsl BaJl-
KOB (6apabaHOB).

OmnBIT 3KCIUTyaTallid 3aBOJOB, HA KOTOPBIX peain3oBaHo cioeBoe cxuranue ThO B Tonkax ¢
BAJIKOBBIMU PEIIETKAMH, TO3BOJIIII BBISBUTH LI P HEOCTATKOB!

*HEY/IOBJIETBOPUTENbHAS padoTa M OTPHUIIATEIBHOE HKOJIOTUYECKOE BIUSHHUE BCIEACTBUE TIIO-

XOM cTaOMIIM3aIMK IPOIIecca COKUTaHUS;

*4acTo HE JIOCTUTACTCsl ONTUMAJIbHASL TEMIIEPATYPa;

*0O0JIBIIION BBIXO]] HEJ0XKOTa;

*IIJIOXO€ Ka4eCTBO IIAKA;

*3HAYUTEIbHAS TOTEPS YEPHBIX METAIJIOB;

*3KCIUTYaTAlMOHHBIE OCJIOKHEHHUS MIPU MOTAJJaHUHU B Me4b OOPIIOPHOTO KaMHS U OOJIBLINX KO-

JIMYECTB METaJlIa;

*CIIOKHOCTh OpraHu3ay 3PPEeKTUBHON ra3004UCTKH IIPH HECTAOUILHOM TOPEHUU OTXOJI0B U

7p.

MexaHndeckoe BHEIPEHHE €BPOIEHCKOro 000pyloBaHMs, MPEAHA3HAYEHHOTO JUIS MPSIMOTO
COKUTaHMS HETMOJTOTOBJICHHBIX TOPOACKHX OTX0JOB B Poccuu HEIOMyCTHMMO, Tak Kak B TOpojax
P® npakTuyecku OTCYTCTBYET COOP OTXOJIOB.

Corcucanue 6 6apadannvlx nevax.

bapabannble Bpararomumecs meyu Ajsi CXKUTaHusl UCXOJHBIX (HeroarotosiaeHHsix) ThO npu-
MEHSIOT pefKo. Yaie BCero 3Tu Me4H UCTOJIB3YIOT Uil CKUTAHUS CIIEHUAIBHBIX, B TOM YUCIE U
OOJIbHUYHBIX, OTXOJIOB, a TAKXKE JKUAKHX U MAaCTOOOPA3HBIX MPOMBIIUIEHHBIX OTXOJIOB, 00JIaat0-
IUX a0pa3uBHBIM JCHCTBHEM.

bapabaHHble TIeYl YCTaHABIMBAIOTCS C HEOOIBIIMM HAKIOHOM B HalpaBJICHUH JIBUKEHUS OT-
xo110B. Cxopoctb BpameHus neun ot 0,05 10 2 06./MuH. Co CTOPOHBI 3arpy3KH MMOAIOTCS OTXObI,
BO31yX M TOIUIMBO. [Ilmak u 30i1a BBIrPYKarOTCs C MIPOTUBOIIOIOKHOTO KOHIIA 1edn. B nepBoit ya-
CTH HEYM OTXOJbI MOJACYIIMBAIOTCs 10 Temmneparypsl 400°C a 3aTeM MPOUCXOAUT TasuduKalus U
cxkUranue, 00b9HO Ipu Temmeparype 900-1000°C.

B mpaktuke mycopockuranus O0apabaHHbIE Te€Yd paHee 4acTO HCIOJIb30BAIM B KayecTBE
JOXKUTaTeIbHBIX 0apabaHOB MOCIE KOJOCHUKOBBIX PELIETOK.

[TpakTuka nmpuMeHeHus: OapabaHHBIX TeYel B KaueCcTBE JIOKUTATEIbHBIX OapabaHOB Ha My-
COPOCKHUTaTEeIbHBIX 3aBOJAX CUYMTACTCS YCTAapeBIIECH M MOJO0OHAs TEXHOJIOTHS HE 3aKJIaIbIBACTCS
B IIPOEKTHI HOBBIX 3aBOJIOB.

3.2. Cocuzanue 6 Kunauiem cioe.

Corcueanue 6 Kunaujem cioe OCYIIECTBISIETCS 3a CUET CO3JaHMs JIBYX(a3HOI ICEeBIOTOMO-
TEHHOM CHUCTEMBI «TBEP/0OE — ra3) 3a CUeT MPEBPAICHHS CII0Sl OTXOJIOB B «IICEBIOKUIKOCThY O
JEWCTBUEM BOCXOJALIETO MOTOKA Tas3a, JOCTAaTOYHOTO JJIS MOJAEPKAaHHUS TBEPAbIX YacTUI[ BO
B3BEILICHHOM COCTOSTHHH.

Croif HAMOMUHAET KUILAIIYIO KHUAKOCTh, M €ro MOBEJICHHE NOAUYUHICTCS 3aKOHAM THApPOCTa-
TUKU.

CuunTaercs, 4To CKUTAHKE B KUILAIIEM CIIO€ 110 HKOJIOTO-3KOHOMHUYECKUM apaMeTpaM B psifie
ClIly4aeB MPEBOCXOIUT TPAJUIIMOHHOE CIOEBOE CKUTAHUE.

[Meun must cxxuranmst TBO B kumsieM cioe 00eCIeYnBaIOT HAMITYUIIHN PEXUM TeIUIonepe-
Jla4y 1 TepeMenInBanusi 00padaTbiBa€MOro MaTepHaia U 10 STHM XapaKTePUCTUKAM MPEBOCXOIAT
KOTJIOArperarsl ¢ MepeTaJKuBaIOIMMU pemieTkamMu. Kpome Toro, ammaparbl KUISIIETO CIOs HeE
UMEIOT JIBMKYILUXCS YacTed MM MexaHu3MoB. OnHako HEOOXOAWMOCTb OOECTEYEeHHUsT peKuMa
TNICEBI0OXKIDKEHUsI 00pabaTpiBaéMOro MaTepualia HaKJaIbIBaeT OTPaHUYEHUE HA €T0 TPaHyIOMET-
pUuecKuil 1 MOP(OIOTUYECKUN COCTAB, a TAKXKE HA TEINIOTBOPHYIO CIIOCOOHOCTH. B pse ciaydaes
MPOIIECC CKUTAHUS B KHUILAIIEM CJI0€, 0COOEHHO B LIUPKYIUPYIOIIEM KUIAIIEM CJI0€, OKa3bIBACTCS
OoJiee 1OpPOTUM, YEM CIIOEBOE CKUTAHHE.
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[IpousBogurenbHOCTh Tieuen it cxuranuss TbO B kumdiieM cioe cocrasisieT oT 3 g0 25
1/4ac. [Ipeo6nanaromas Temneparypa cxkuranaus 850-920°C.

B cBs3u ¢ TeM , 4TO Temmeparypa cxkuranus TBO B kunsmewm cioe Ha 50-100'C Husxe no
CPaBHEHHIO CO CJIOEBBIM CXKHUTAHHEM, 3aMETHO CHIKAETCSl BO3MOXKHOCTh OOpa30BaHMs OKCHIOB
a30Ta 3a CYET OKUCJICHUS a30Ta BO3/yXa, B PE3yNbTaTe uero CHIkaTcs BbIOpockl NO ¢ oTXoas-
IIMMHU T'a3aMU.

Ponv mennonocumensa B cUCTeMaxX KHITALIETO CJIOS OOBIYHO BBITOJHSACT TOHKO3EPHUCTHIN
MIECOK, TIOBEPXHOCTh YACTUI[ KOTOPOTO CO3/1aeT OOJBIIYIO 10 CPABHEHHUIO C TPAAULIUOHHBIM KO-
JIOCHUKOBBIM C)KMTaHHEM MOBEPXHOCTH HarpeBa.

Iocne pasorpeBaHMs Mecka ¢ MOMOIIBIO 3aMajlbHOM ropenku 10 Temmeparypsl 750-800°C
HAYMHAIOT T0Aa4y OTXOJOB B KHITALIMHA CIIOH, TI€ OHM CMEIIMBAIOTCS C MECKOM M B Ipoliecce
JBYKEHHSI HCTHPAIOTCSL.

B pe3ynbrare xoporiei TeronpoBOAHOCTH MECKa OTXOAbl HAYMHAIOT OBICTPO U PaBHOMEPHO
ropeth. Brlaensromeecs mpu 3TOM TEIUIO 00ecIeunBaeT MoJIep>KaHue MecKa B ropsiueM COCTOsI-
HUH, YTO MO3BOJISIET paboTaTh B AaBTOTEHHOM PEXHMe 0€3 110/1B0J1a TOTIOJHUTEIHHOTO TOTIIMBA JIs
NOJ|/IEPKaHMsI peKUMa TOPEHUSI.

3.3. Cocuzanue npu memnepamypax évluie memnepamypsl niaea1eHus wiaKa.

OcHoéHbimu HedOCmamKamu TPAJAULMOHHBIX METOJOB TepMmHuueckoi mnepepaborku THO
aensiomes 6070 06beM oTXoaAIMX Ta30B (5000-6000 M* Ha 1 T 0TX010B) U 06pasoBaHKe
3HAYUTETHHBIX KOJIMYECTB NMUTAKOB (0Koio 25% mo macce win menee 10% mo o6wvemy). Kpome
TOTO, IIIJIAKK UMEIOT TOBBIIIEHHOE COJIEPIKaHUE THKEIBIX METAJIOB U 110 3TOW MPUYUHE HAXOIAT
JUIIb OTPaHUYEHHOE MPUMEHEHHUE, B OCHOBHOM, B Kau€CTBE MEPECHINTHOTO MaTepuana Ha cBal-
Kax.

Jlnst mosmydeHust paciijiaBa IIjlaka HeMOCPEACTBEHHO B IpoIlecce TePMHUECKON MepepaboTKu
TBO HeoOxoanMo obecreunTh TEMIEpaTypy B anmapare BbILIE TEMIIepaTyphl IJIaBICHHS IJIAKOB
(okoso 1300°C). Dto0, Kak MpaBuiIo, TpeOyeT MO0 UCIIONB30BAHUS KHCIOPOa, MO0 TIOABOA JI0-
MOJTHUTEIBHOM HEPruy. 3aMeHa YacTH JyThEBOTO BO3AyXa Ha KHCIOPOJ OJHOBPEMEHHO obecrie-
YMBAET CHUKCHHE KOJIMYECTBA OTXOSIIUX T'a30B.

Haunbonee oueBHAHBIM CIIOCOOOM MOBBIIICHHUS TEMIEpPATyphl CrOPAaHHUsS OTXOJOB SIBIISETCS
YMEHBILIEHUE COACPKAHMS B UCIIOJIB3YEMOM OKUCIUTENE (BO3IyXE) AOJIM MHEPTHOTO KOMIIOHEHTA
(a3oTa), Ha HArpeB KOTOPOTO PACXOAYETCS 3HAUNTENIbHAS YACTh BBIIEISIOMICHCS SHEPTHH.

BTopbeIM 3HAYUTETBHBIM MPEUMYLIECTBOM CXXHTAHHUS B KUCIIOPOJIE SBISIETCS PE3KOe COKpa-
1eHrue o0beMa JIBIMOBBIX Ta30B U CJIE0BAaTENbHO, CHIDKEHHE 3aTpar Ha ra3o0uucTky. Kpome sto-
ro, CHIYKCHHAsl KOHLIEHTPAIMs a30Ta B TyTheBOM BO3/yXe MO3BOJISIET YMEHBIIUTh KOJMUECTBO 00-
pas3yloMXcs MPH BBICOKUX TEMIepaTypax OKCHJIOB a30Ta, OYUCTKA OT KOTOPBIX MPECTABISAET CO-
0011 cepbe3HyI0 IPOOIEMY.

B nawane 90-X rooB s TepMuueckoii nepepadotku THO mpu Temneparype 1350-1400°C
IIPEUI0KEHBI MEeTauTypruueckue neun Banrokosa (puc.6.2). Cxuranue oCyliecTBIsSETCS B KUIIs-
meM cioe 6apOoOTHPYEMOro IIJTAKOBOTO paciliaBa, KOTOPbI 00pa3yeTcs U3 3arpykKaeMbIX B I1€Yb
30JIOIIIAKOBEIX 0TX0A0B TOLI.

MexaHn4ecKHii MepeHoc 3TOro Impolecca Ui HMIMPOKOMACIITaOHOM TepMHUYecKoil mepepa-
60tk THO He MOXeT OBITh OCYIIECTBIICH U3-3a:

*toro, uyto KII/] neun BaHiokoBa U3-3a BBICOKOW TEMIIEpaTypbl OTBOAMMBIX Ta30oB (1400—
1600°C) o4eHb HH30K;

*TOT0, YTO B MEPEpabOTKy MOCTYIMAET MPEUMYILECTBEHHO OpraHuyeckoe coipbe, T.K. ThO Ha
70-80% cocToAT U3 OpraHn4ecKux KOMIOHEHTOB. [Ipu HarpeBaHUN MHHEpaAJIbHBIE BEIE-
CTBA MEPEXOAT B XKHUJIKYIO (hazy, a OpraHuuecKue B razo00pasHyio,

*OTCYTCTBUS HIMPOKOMACIITA0HBIX HCHBITAHUN Tpolecca npumeHutensHo kK ThBO, yrto He
MO3BOJISIET OTPA0OTATh: Y3JIbl 3arpy3KU U Pasrpy3KH; aBTOMATU3AIMIO MPOIecca C yIeTOM
Kojie0aHMl cOoCTaBa CHIPbs, COCTaBa U 00bEMa OTXOJAIIMX Ta30B M Jp.; aBTOTEHHOCTb
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npoliecca MPUMEHUTENBHO K TepMO0OpabOTKe OTXOJI0B KaK reTepOTeHHON CMECH MHOTHUX
KOMIIOHEHTOB, OTJIMYAIOIINXCSI COCTaBOM, KPYMHOCTBIO U TEIUIOTBOPHOM CIIOCOOHOCTHIO.
Crnenyet 3aMeTHTb, 4yTO KoJebaHus coctaBa ThO HeconmocTaBUMBI ¢ KOJIeOAaHUSIMH COCTa-
Ba IMOPOIIKOOOPA3HBIX KOHIIEHTPATOB, HANpaBIsIEMbIX JJs IUIaBKM B Ie4ud BaHIoKoBa.
TmarensHoe ycpeaHeHue KoneGaHMN cocTaBa KOHIIEHTPATOB MO3BOJISET JOOUTHCS KoJie-
6anuii B npexnenax 0,5%, B To BpeMms kak ucxoanele ThO ycpeqHEHHIO MPAKTUYECKH HE
MOJIIAK0TCS;
*BBICOKOM CTOMMOCTB Tpoliecca U 000pyI0BaHHS.

Takum oOpasom, HamOomee 1eaecooOpa3sHO MCHONB30BaTh CXKUTAHUE TPU TEMIIeparypax
BBIIIIE TEMIEpaTyphl TUIABJICHUS [IUTaKa s nepepabotku He ucxoanbix THO, a mist 06e3Bpexu-
BaHMSI IIJTAKOB WJIM UX 00OTaIEHHBIX (pakiuii, 00pa30BaBIIMXCS B TEPMHUUECKUX Mpolieccax Ie-
pepabotkn THO mpu TemmnepaTypax HIDKE TeMIlepaTyphl IUIaBICHHS IUIaka. BpIXoa IIIakoB B
3THX Tporeccax coctaBiseT 10-25% ot ucxogusix THO, 4To pe3ko cHMkKAET MOTPEOHYIO MPOU3-
BOJIUTENILHOCTD TeYei U MO3BOJISET EPHOANIECKH BOBJICKATD IIJIAK B TIEPEPAOOTKY.

KoHTponbHble Bonpockl no Teme "3arpssHeHne nutocdgepbl™

1. Ilo xakoMy mOKa3aTesto HOPMUPYETCS COJEPKAHME 3arPS3HAIOIINX BELIECTB B MOYBE?
2. B kakom HampaBJ€HUM HE MPOBOAUTCS HOPMHUPOBAHHUE COJACPNKAHUS 3arpS3HSIONINX
BCIIIECCTB B IIOYBE?

Uro HeoOxoaumo aiist ycranoBineHus [1/IK mouBsl skciepuMeHTanbHO?

Kakyro koHuenrpauuio npuHumaiotT npu ycraHoBienuu [IJIK mouBel u3 Bcex mosy-
YEHHBIX HKCIIEPUMEHTAIIbHBIM ITyTeM KOHLEHTpaLUni?

5. Kakue nokazareian UCHOb3YIOTCS JJIsl OLIEHKU CAHUTAPHOTO COCTOSIHUSI IOYBBI?

6. Yro Takoe caHUTapHOE YUCIO?

7. B u4eM m3Mmepsiercs 3po3usi NOYBbI?

8

9.

1

W

B uem u3mepsiercs [11K nouss1?
J11s1 4ero mpoBOJUTCS PEKYIBTUBALUS 3€MEIIb?
0. Kakue »Tansl pekyabTUBALMU BbIIEISIOT?

MOHUTOPUHI OKpYXatoLlen cpeabl

B ycnoBusax Bce Bo3pacraromiero Boszaeictsusa yenoBeka Ha OC U yrpo3bl Cepbe3HbIX HeETa-
TUBHBIX MOCIIEICTBUI TAKOTO BO3JEHCTBUA cTaja HEOOXOIUMOCTh AeTalbHON MH(OPMAIUU KaK O
coctossauu OC, Tak u Ouocgepsl B IEIOM.

[Tepexon Guocdeps! B HOOChepy MpeaycMaTpuBaeT yIpaBiIeHUE pa3BUTHEM OOIIECTBa C OJI-
HOM CTOpPOHBI U OHochepsl — ¢ APYroi, YTo JODKHO B OyAyIIEM HE TOJIBKO UCKIIOYUTH BCSIKHE OT-
pHULIaTeIbHbIE OCIEACTBYS IPUPOJONOIb30BaHUS, HO U UCIIPABUTh TE€, UTO YK€ UMEIH MECTO.

Hcxons u3 3Toro, He0OXOJUMBL:

*TEKYIIUH Y4eT U U3MepeHHue npoucxoasmux u3MeHeHnii B OC ¢ TOUKM 3peHus yXyALIeHHs €€
KauecTBa,

*OLIeHKa (PAKTUYECKOTO COCTOSIHUSI IPUPOIHOM CPEIb

*IIPOTHO3 ATUX U3MEHEHUH U CBA3aHHBIX C HUMU DKOJIOTHUECKUX MOCIEACTBUN

IIpu 3TOM Ou€HBb BaKEH BONPOC O TOM, Kakasi MMEHHO Cpela SIBISIETCS ONTHUMAIBHOM JUIs
MIOJTHOTO OJIaromoryyusi 00IecTna.

O4eBUIHO, UYTO «ONTHUMAJIBHOCTH» OLIEHMBAETCS IO COBOKYIIHOCTH KOHKDPETHBIX IOKa3aTe-
neit. JIoIKHBI OBITh YCTAHOBJICHBI MIPEAETIBHO J0oMycTuMble Harpy3ku Ha OC, mpeBbllIeHHe KOTO-
PBIX MOXKET IIPUBECTH K €€ yXYyILICHUIO.

Kauecmeo cpedvt — Takasg COBOKYIIHOCTb €€ MapaMeTpOB, KOTOpasl BCELEIO YAOBIETBOPSET
KaK HKOJIOTUYECKOM HHUIIIE YEeTIOBEKa, TaK U HAyYHO-TEXHUYECKOMY Iporpeccy 001ecTsa.
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KauecTBO cpenpl MOKET OBITH BBIPaKEHO B aOCOJIOTHBIX €JMHMIIAX WJIM B YCIOBHBIX (Oaib-
HBIA METOJ] OIICHKH).

B CIIA c 1969 r. cymiectByeT NOAOOHBIH MMOKa3aresib — WHACKC MPUPOIHON CpPeNlbl, YIUTHI-
BaIOILIUI COCTOSTHUE BOJbI, BO3lyXa, IPUPOJHBIX PECYPCOB U T.II.

YroObl MPOBOIUTH TAKYIO OIICHKY, He00x01uMa 00beKTHBHAsE HHpopMarus o coctossHuu OC.

IKonozuueckuilt Monumopunz: cucreMa HaOIIOICHUH 3a U3MEHEHHUSIMUA COCTOSIHUS CpElbl,
BBI3BAHHBIMH AHTPOIOI€HHBIMM IPUYMHAMH, MO3BOJISIONIAs MPOTHO3UPOBATh PA3BUTHE ATHX
U3MECHEHUN.

Cexperapuar OOH no OC onpenenui 3K0JI0rHYECKUA MOHUTOPUHT KaK CUCTEMY IOBTOPHBIX
HabOmonenuit snemenToB OC B MPOCTPAHCTBE U BO BPEMEHHU C OINPEICICHHBIMH LIEISIMU B COOT-
BETCTBUH C 3apaHee MOArOTOBICHHBIMH POTPaMMaMH.

OObeKTaMi MOHMTOPUHIAa MOTYT OBITh: NMPUPOAHBIC, AHTPONOT€HHBIE WM MPHUPOTHOAHTPO-
IIOT€HHBIE CUCTEMBI.

Kaxk mpaBuiio, 11e;ib MOHUTOPHUHTA HE IPOCTO KOHCTATalus (pakToB, HO M IPOTHO3UPOBAHHE, a
TAKXKE YIPABIIAIOLIEE BO3ICHCTBHE.

Cuctema monuropunra OC noipKHa penath Kak JIOKJIbHBIE 33/1a4i HAOJIOICHUS 32 COCTOSI-
HUEM OTJIENBHBIX HKOJIOTUYECKUX CHCTEM WM MX (PparMeHToB, TaK W 3aJa4M IJIAHETAPHOTO IO-
psziKa, TO eCTh MPEAyCMaTpUBaTh cUCcTeMy moOanbHOro Monutopunra (CI'M).

ba3oit cucrtembl 1100aJbHOIO MOHUTOPHUHTA SBISIIOTCS a9POKOCMUYECKHE METOIBl — COBO-
KYITHOCTb METOJIOB 110 AUCTAHLIMOHHON MHAMKALIMN YKOJIOIMUYECKUX CUCTEM.

JlokanbHBIMH 33Jja4aMi MOHUTOPHHTA MOTYT OBITh, HalpuMep, HAONIONEHHE U CIIEKECHUE 3a
JUHAMMKON BPEIHBIX OPraHU3MOB, YUET IBUKEHUS MOMYISALNN OXpaHSIEMbIX BUI0B KUBOTHBIX.

Takoii nOKaIbHBI MOHUTOPHHT MO3BOJISIET MPOrHO3UPOBATh BO3MOXKHBIN yIIepO JIECHBIM H
MIOJICBBIM PACTEHUSIM OT BpeAUTeNel 1 00JIe3HeMH, a TakKe CPOKM HaHECEHUs ATOTO yIiepoa.

Takum 00pa3zoM, FKOJIOTUYECKHI MOHUTOPUHT JOJDKEH IMPEICTABIATh COOON MEpapXUuecKu
OpPraHU30BaHHYIO CUCTEMY HAOIOICHHH, CIIararollylocs U3 36eHbe6 PA3HO20 YPOBHA:

*mi100anpHOrO (6Moc(hepHOro) MOHUTOPUHTA, OCYIIECTBISIEMOTO HA OCHOBE MEXITYHAPOIHOTO
COTPYJIHUYECTBA,

*HALIMOHAJIbHOIO MOHUTOPHHIA, OCYIIECTBIIIEMOIO B IIPEIENax roCyAapcTBa, ClIEHUAIbHO CO-
3aHHBIMU OpraHaMH,

*pErMOHaIBLHOTO MOHUTOPHUHIA, OCYIIECTBIIIEMOIO B MpeAeaax KPyIHbIX PaiilOHOB, MHTEHCHB-
HO OCBaMBAEMbIX HapOAHBIM XO34HCTBOM (HaIlpUMeEp, B MpeAeaax re0CUCTEM, TEPPUTOPU-
aJIbHO-IIPOM3BO/ICTBEHHBIX KOMIIJIEKCOB),

*JIOKAJIbHOTO OMO3KOJOTHYECKOT0O MOHUTOPHHIA, BKJIIOYAIOLIETO CJIEKEHUE 32 M3MEHEHUSIMHU
KauecTBa Cpenbl B Mpe/enax HACEICHHbIX MMYHKTOB, IPOMBILIUIEHHBIX LIEHTPOB, HA INpEN-
HIPUATHSIX.

KommiekcHpI NOAX0 K CO3JaHUI0 CUCTEMBI KOHTpOJIs napameTpoB OC mpUBOAUT K co3/a-

HUIO €IMHOM cucTeMe KoJioruyeckoro Monutopunra (ECM)

CmpyKkmypHbimMu 36eHbAMU CUCTEMBI SIBIISIOTCS:

*U3MEPUTETIbHAS CUCTEMA,

*uH(OpMAIIMOHHAs CHCTeMa, BKJIIOYaromasi B ceOs 06a3bl U OaHKH JaHHBIX CAaHUTAPHOTUTHE-
HUYECKOH, IPABOBOM, MEIUKO-OHOJIOTHUECKON U TEXHUKO-YKOHOMUYECKON HAIpaBICHHO-
CTH,

*CHCTEMa MOJICIIMPOBAHUS U ONITUMH3ALIUU IPOMBIIIEHHBIX 00BEKTOB,

*CHCTEMA MPOTHO3UPOBAHUS U BOCCTAHOBIICHHUS MOJIEN SKOJOTUYECKUX U METEOPOJIOTUYECKUX

(axkTopoB, *  cHUCTEeMa MPUHATHUS PEIICHUH.
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Crpyerypa ECM
BaHKH H HazbI

g

ITomy4. 00® ek THRH 05
uH hop MaITHH 0 COCTOAHHH
OC B perdoHe

O0BbeKTHI p erHOHA

CoLTHOTOTH'L
HCCTIe .

Puc. 5.1. Crpykrypa ECM.

Yop ap/isrongee
P el eHEe

O¢dextuBHOCTE ECM 00ecnieunBaeTcsi JOCTOBEPHOCTHIO HH(POPMALIMU, TOYHOCTBIO U3MEpe-
HUH pa3lnYHBIX (HAaKTOPOB, MO3BOJISIOUIMX OIIEHUTh HE TONbKO coctosHue OC, HO ¥ JUHAMUKY
MU3MEHEHHS 3THX (PaKTOPOB.

HN3mepureabHbIN KOMILJIEKC

OcCHOBBIBa€TCS HA UCTIOIH30BAHUH TOUEUHOTO U
MHTETPAJIHLHOIO METOJI0B U3MEPEHUH C MOMOIIBIO
CTallMOHAPHBIX (CTAlMOHAPHBIE TOCTHI) U
MOOWIBHBIX (aBTOMOOMIN — TabopaTopuu,

A9POKOCMUYICCKUC Cpel[CTBa) CHUCTCM.

ABPOKOCMUYECKHUE CPEACTBA NIPUBJIEKAOTCS AJIs
MOJIy4EHUS! KPYITHOMACIITAOHBIX HHTETPATIbHBIX

nokasareieit OC.

[Tony4yenue uHpopManuu oOecIIeUnBaCTCs

TpeMmst rpyInnamMu NprudopoB, U3MEPSIOIIUMHU:

e MeTeoposioTh4ecKHe (hakTophl (CKOPOCTH U HANpaBlICHHE BETpa, TEMIIeparypa,
JaBJICHHE, BIAXXHOCTh aTMOC(EPHOTo BO3IyXa)
*¢onoBsle (Ha ypoBHe [1/IK) KOHIIEHTpallMU BPEIHBIX BEILIECTB
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‘BbIGpOCBI BPCAHBIX BCUICCTB HCIMOCPCACTBCHHO HAa HCTOYHUKAX 3arPA3HCHUSA

HNudopmanuonHas cucreMa

ECM npenmnonaraet paboTy ¢ G0JIbIIMMH MacCUBaMU pa3HOOOpa3HOi HH(popMaIu, KOTOpbIe
BKJIFOYAIOT B ce0s:

*3KOJIOTHYECKHE TacTIOpTa MPeaIpUsTHH,

*TUAPOMETEOPOJIOTUIECKHIE U3MEPEHUS,

*M3MEpPEHHS KOHLEHTPAIM BPETHBIX BEIIECTB,

sKapTorpaduuecKue JaHHbIC

Ha ocHoBe aHanu3a u 00paboTku MH(OPMAIMK BBISBISIOTCS CTAaTUCTUYECKHE 3aKOHOMEPHO-
CTH M CTPOATCS MPOTHO3bL. ba3a — nepcoHalbHbIe KOMITBIOTEPBI, 00BEIMHEHHBIEC B JIOKAIbHbIE Ce-
TH, UMEIOLIHE BBIXOl B pErHOHAJILHBIC.

IEONOFAYECKH M MOHK

Cucrema MOACIUPOBAHUA U ONITUMHU3AIINH

NPOMBINIJICHHBIX 00bHEKTOB

ECM pa3pabarbiBaeTcs ¢ MeNbI0 aKTUBHO

BIMATH Ha npouecc 3amuTshl OC 0T 3arps3HeHui.

Bo03MOXKHOCTB 11€JI€HAPABICHHOIO YIIPaBICHUS

HUCTOYHHUKAMU 3arpA3HCHUSA MMPEAOCTABIIAIOT

METO/bI MAaTEMaTUYECKOTO MOJIEIUPOBAHMS
MPOMBIIIJICHHBIX 00BbEKTOB palloHa

MOHHUTOPHHTA.

B AaHHOM  CJiy4ac 1104 MOICIUPOBAHUCM
MOHUMACTCA MOACIIUPOBAHUEC TCXHOJIOTHMYCCKOT'O

mpolecca, BKIroyas Moaens BosaeicTeust Ha OC.

Heo0xonnMo nMeTh MOJIENIN ABYX THUIIOB MO HA3HAYEHHIO:

*II0IPOOHBIE MOJEIH, UMEIOIIHNE MOPOOHOE OMUCAHNE TEXHOJIOTMYECKUX MPOLECCOB M IM03-
BOJISIFOILIME OLIEHUTh BIMAHMUE OTAENbHBIX napameTpoB TII Ha OC (Ha ypoBHE npeanpusi-
THS)

*3KBHBAJICHTHBIE MOJEJH, CBS3bIBaIOIIKE oOume mnokazarenu padots! 10 co creneHpio BO3-
neiicteust Ha OC (Ha ypoBHE aJMHHHUCTPAIMH pailoHa ISl MPOTHO3a DKOJIOTHUYECKOU 00-
cTaHoBKH B 30He 110, BeIMYMHBI 3aTpaT HAa YMEHbIIIEHUE KOJIMYECTBA BPEIHBIX BEIOPOCOB,
JICHEKHBIX JOXOJI0B U PACX0/I0B MPEIIPUATHS Ha HKOJIOTUYECKHE PAOOTHI).

OTa cucTeMa OCYIIECTBIISICT BBIOOP ONTUMANIBHBIX PEKUMOB PaOOTHI MPOMBIIIICHHBIX 00b-
€KTOB T10 PA3JIMYHBIM KPUTEPHUSIM: MUHUMH3ALMS pacXoAa TOTUIMBA, MUHUMHU3AIMS BPEIHOTO BO3-
neiicteust Ha OC u T.II.

Cocrout u3 nporpaMmm:

*ONTUMM3ALMS BEIOOPA pekuMa paboThl MPOMBIIIEHHOTO 00bEKTa ¢ MUCHOIB30BAHUEM IKOJIO-
TMYECKOTO KpUTEepus,
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*I10IpOOHOE MOJICIMPOBAHUE PEKUMOB PabOTHI MPOMBIIIUIEHHOTO 00BEKTa, *  MOJEIMPOBa-
Hue npouecca 3arpssHerus OC (mp. OH/I-86, 90)

Cucrema IPOrHO3UPOBAaHUSA U BOCCTAHOBJCHHUA
noJjeu IKOJOIrHICeCKUX u METCOPOJOIrHYECCKUX

(paxTopoB

Hrpaer onpenensronyo poib. IMEHHO ¢ €€ MOMOLIbIO

dbopmupyercsi oObekTuBHass kKaptuHa cocrosHus OC
pErruoHa, OCYIIECTBISIETCS IMPOTHO3 3TOTO COCTOSHHMA,
OTIPECTSIOTCS OCHOBHBIE HMCTOYHUKU 3arps3HEHUS,

IIPUYMHBI, BIUstonye Ha kauectBo OC.

OcHoOBHBIE 331a41, pELIaEMbI€ C IOMOIIBIO 3TOW CUCTEMBL:

*BOCCTAHOBJIEHHE, IIPOTHO3 U OILICHKA XapaKTEPUCTHK MPOCTPAHCTBEHHO-BPEMEHHBIX MOJEH
(axTOpOB, OTPAXKAIOIIUX COCTOSIHUE TIPUPOTHON CpeJIbl IO TAHHBIM U3MEPEHUH,

*pacyeT noka3aresieil TOUHOCTH BOCCTAHOBIICHHUS,

*OLIeHKa HMH(OPMATUBHOCTH M MPOBEIEHHE PACUECTOB MO ONTUMHU3AIMU CYILIECTBYIOUIUX M
BHOBb CO3/1aBa€MbIX U3MEPUTEIIbHBIX CETEH,

*BBISIBJIECHUE OCHOBHBIX MCTOYHUKOB 3arpsA3HEHUN M NMPUYUH M3MeHeHus coctosgHue OC ¢ ko-
JIMYSCTBEHHOM OIIEHKOM JI0JIei UX BKJIAJOB B 3TO U3MEHEHHUE,

somnpezeneHre o0nacTei MPEeBbIICHUS BOCCTAHABINBAEMBIMU U MPOTHO3HPYEMBIMHU TOJIIMU
3aJJaHHBIX KPUTUYECKUX YPOBHEM,

*0TOOpaKEHUE JaHHBIX U3MEPEHUH U KapTHH BOCCTAHABIMBAEMBIX M IPOTHO3UPYEMBIX MOJIEH
Ha (OHE KapT U IUIAHOB MECTHOCTH B TpeOyeMoM MacIiiTade

JU1st OIIEHKH COCTOSIHUS aTMOC(EpPHOTO BO3yXa U BOJHOU CPebl MOTYT ObITh HCIIOIb30BAHBI
7IBa pa3IN4HbIX M101X0/1a:

*MICKOMBIE T10JI1 ONPEACISAIOTCS HE MOJAaHHBIM M3MEPEHMI, a B pe3yibTare pPeleHUu ypaBHe-
HUH, ONMUCHIBAIOUINX C TOM WM MHOM CTENEeHbIO MPUOIIKEHUS paccesHue MpuMeceil B
cpene (Boxae, Bo3ayxe). Hemocrarok — Manasi TO4YHOCTh, 0OJACTh HCIIOJIB30BAHUS — CITy4aH,
KOT/1a IpsIMble U3MEPEHNS HEBO3MOKHBI (IIPEAIIPOEKTHAS KCIIEPTHU3A)

*HAXOJKJCHUE TOJIeH KOHIICHTPALMi 3arpsA3HAIONIMX BEIIeCTB, Oa3upyrolieecs Ha BOCCTAHOB-
JIEHUU UCKOMBIX I0JIEH M0 JAHHBIM NPSAMBIX U3MEPEHUN (HanmpuMep, U3MEPEHUE JUCKPET-
HBIX TOYEK HEMPEPHIBHBIX MOJIEH)

3anauu, pemaemsl ECM (14151 peruona)

*OIEepaTUBHO KOHTpoJHpoBaTh cocTosiane OC u hopMUpoBaTh OOBEKTHBHYIO KAPTUHY €€ CO-
CTOSTHHS,

*iporHo3upoBark coctosiHie OC ¢ pa3IUUHbIM BPEMEHEM YIIPEXKIEHUS,

*IIPOBOAUTH cOOp M XpaHeHue uHopmaruu o coctossHuu OC permoxa,

*OIpEeNsATh OCHOBHBIE MCTOYHHMKH 3arps3HEHUs, MPUYUHBI, BIusiomue Ha kauectBo OC u
BbIpabaThIBaTh YIPABISIOIIEE BO3ACHCTBUE, HAIPABIEHHOE HA YAyUIIEHHE SKOJIOTHYECKOM
00CTaHOBKH.
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CHCTEMA IMPHHATHA PEI.[[EHHf‘[

CIICTCMA HIMCPCILH CILCTCHA ITPOXIIODIP. I
JKOMOIN™. If e el DOCCTAIIODT. JKO0MOI "L
M OTT MM AN
METEODOIIOTH™. H METEOD 0JI0T HY.
Ino
haxTOpOE bakTOpOE

I‘[Hlll OpPMANHOHHAA CHCTEMA H faza JAHHBIX

Puc. 5.2. Cxema ECM

MoHuTOpUHI aTMOCepbl
HecmoTtpst Ha cokpatieHre Npor3BOCTBA U 3aKPBITHE OOJIBIIOTO KOJMYECTBa Npeanpuituii B PO,
3arpsizHeHue okpyxaromiei cpensl (OC) BpeAHBIMU BEIIECTBAMHU B PsiZie TOPOJOB U

PETHOHOB OCTAETCS OUEHb BHICOKHUM.

B HACTOAIICC BPCM KOHTPOJIb COCTOAHUSA
arMoc(epHOro BO3ayxa OCYIIECTBIsACTCS B 262
roponax P® ¢ nomompto 713 cranmuit
l'ocynapcTBEHHOM C€TH MOHUTOPHUHIA
OKpyXarouiei cpenbl u 659 cranuuii

Pocrunpomera. Kpome Toro, cBenenus o

COCTOSTHUU aTMOC(EPHOro BO3/1yXa MOJIydaroT
6onee uem ¢ 60 cTaHIMN pa3TMYHBIX BEAOMCTB.
OHH CBUIETENBCTBYIOT O TOM, 4TO B 205
ropojax, B KOTOPbIX MPOKUBAET 65,4 MIIH.
4eJI0BEK, CPEIHUE KOHLIEHTPALHH 3a IOl OJHOTO
WM HECKOJIBKMX 3arpsI3HAIOIINX BELECTB
npesbimatot [1/IK. TIpoGnema 3arpszHeHus
aTMoc(epbl B OCHOBHOM CBSI3aHA C IMOKCHIOM
Cepbl, OKCUJAMHU a30Ta, OKCUJOM YIIIEpoAa,

OeH3anupeHoM, (popMabIeTuIoM.

bonee ywem B 70 ropogax P® MakcuManbHas KOHLEHTpALMsl OTAEIbHBIX 3arPA3HAIONINX
BemiectB npessimaet 10 [1JIK. B Hacrosimee Bpems npumepHo B 70-90% ropoio HaOmMIODa0TCS
pa30BbIe KOHIICHTPAIMK B3BEILIEHHBIX BELIECTB, OKCHJIA YIIepo/ia, IUOKCH A a30Ta, CEPOBOAOPO-
na, ¢peHona, caxu, Gopmanpaeruaa, GTopuaa BOJOPOJa U HEKOTOPBIX APYrHX BEIIECTB, PEBbI-
matorue [T/1K.
BriOpoc BpenHbIX BeliecTB B aTMOC(hepy — MpoLecc TMHAMUYHBIH.
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[Tpu akTUBHOM BO3/1E€HCTBUM aHTPOIIOICHHBIX HCTOYHUKOB, K KOTOPBIM OTHOCSITCS] BCE 00OBEK-
Thl U IIPOM3BOACTBEHHBIE MOJPA3ACICHUS, BXOAIME B CUCTEMY YIPABICHHUSI OTXOJaMH IPOU3-
BOJICTBA U TOTPEOSICHHsI, HA OKPYKAIOIIYIO CPEAy MPOHUCXOIAT MPOLECChl (PU3NKOXUMUYECKOTO
IIPEBpALIEHNS, OCEJaHMs U BBIMBIBAHUS 3arpsi3HAIOIMX BeniecTB. Ha nmpoTekanue atux mnpouec-
COB OOJIBIIOE BIMSHUE OKA3bIBACT MPAHCZPAHUYHDLIL MACCONEPEHOC, B PE3YIIBTATE KOTOPOTO Me-
HSIOTCS HE TOJIBKO KJIMMAaTU4YECKUE (METEOPOIOTMYECKNE) XapAKTEPUCTUKI
(Temmepatypa, BIQXXHOCTb, JIaBICHUE) aTMOC(HEPHOTO BO3/1yXa, HO M COCTaB M KOHILIEHTpPALUS 3a-
IPA3HAIONINX BEIIECTB B BO3IYIIHOM cpee. DTOT MpoIecC YCYryonsercs TeM, 4TO BO MHOTHX pe-
TMOHAxX YBEJIIMYMBAETCS YUCIO HECAHKIIMOHUPOBAHHBIX CBAJOK, YTO B 3HAUUTEIILHON CTENEHU
BIIMSIET Ha OpraHU3aluio u nposenenue Mmonutopunra OC.

MoHuTOopUHr rmapocdepbl
[IpuHMMas BO BHUMAHKE JAHHBIE TOCYIAPCTBEHHOTO BOJAHOTO KaJacTpa, CIedyeT OTMETHUTb, YTO
CyMMapHBbIii 3a60p BOAbI M3 MPUPOAHBLIX BOAHLIX 0OBEKTOB 3a IOCIEIHHUE TOAbl HECKOJLKO CHHU-
3WJICS, U HaMeTUIach CTaOMIM3allus OCHOBHBIX IIOKas3aTeseil BOAOIOJb30BaHMsA. IloTpedneHue
BOJIbI JUISl XO3AICTBEHHBIX HY)KJ COCTABISET NPUMEPHO 73 KM® B TOJ, B TOM YMCJIE: U3 IOBEPX-
HOCTHBIX HCTOYHHKOB — OKOJIO 58 KM®; U3 MOA3EMHBIX — OKOJIO 13 KM;

MOPCKOH BOJIBI — OKOJIO 5 KM

Haubonee BogoeMKUMH OTPACISIMU XO3SICTBA SBIISIOTCS
SHEpreTHKa, MaIIMHO CTPOCHHE, LEIUTIONI03HO -OyMaXkHas
TOIUTUBHASI, XUMUYECKas U HePTeXuMUIeCcKasl, HILEBas
IIPOMBIIIUIEHHOCTb, YEPHAs U LIBETHAs1 METAJLIIYPIUs, a TAKKE

KUJIUITHO-KOMMYHAJIbBHOC U CCIILCKOC XO3SHCTBO.

3
Bonpimoe konmuyecTBo BobI (7,9 KM™) TepsieTCss BO BHEIIHUX
CETSAX MPU TPAHCIIOPTUPOBKE OT BOJOUCTOUYHUKOB 10
BojonioTpedbureneii. Kpome Toro, 3HaunTeNbHBIE 0OBEMBI

3a0paHHOM BOJIBI TEPSIOTCS B MPOLIECCE MTPOMBIIITICHHOTO

IIPOU3BOJICTBA BCIIEACTBUE HECOBEPIICHCTBA TEXHOJIOTUN U
yTeueK B cucTeMax BojocHabxeHus. Hanpumep, B
KOMMYHAJIbHOM XO34MCTBE M3-3a U3HOLIEHHOCTU
BOJIOIIPOBOJIHBIX CETEN U HECOBEPILECHCTBA 3aII0PHOM apMaTyphl
TepsieTcs B cpenneM Oonee 20% mogaBaeMoi MOTpeOUTENSIM

BOJBI.

MOHUTOPUHT BCEX UCTOYHUKOB BOJIOTIOTPEOICHHUS U BOJIOTIONB30BAHMUS TOKA3bIBAET, YTO
PEYHOU CTOK SBJISIETCS OCHOBOW BOJHBIX pecypcoB Poccuu, M B cpelHHE IO BOJHOCTH I'OABI OH
cocrapisieT 4262 kM®, U3 KOTOphIX 0koso 90% mpuxoautcs Ha 6acceiinbl CeepHoro JlenoBUTOrO
u Tuxoro oxeanoB. Onnako 6onee 80% HaceneHus Poccum m ee OCHOBHBIE MPOMBIIUICHHBINA U
CEJIbCKOXO3SIICTBEHHBIN MOTEHIMAJIBI COCPeNoToUeHbI B OacceifHax Kacmmiickoro n A30BCKOTO
MOpEH, Ha JI0JII0 KOTOPBIX MPUXOAUTCS MeHee 8% ro0BOoro 00bemMa peqyHoro CToka CTpaHbl.
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[To nanHBIM MOHMTOpHHTA B LenoM o Poccun, cymmapHsiii 3a00p cBeXel BOJBI M3 BOJO-
MCTOYHHUKOB B CPEIHUI 1O BOAHOCTH T'0JT COCTABIAET 0KOJIO 3% OOIIMX BOAHBIX PECYPCOB.

OnHako 1o psily pernoHOBBO/103a00p U3 peuHbIX OacceitHoB pocturaetr 50% u Gonee. Takoe
MOJIOXKEHHUE e 0OBSICHACTCS PEXK/IE BCETO TEM, UYTO IMOBEPXHOCTHBIE BOJIBI HAMOOJIEE JOCTYITHBI
IUIS TOTpeOuTeneH.

Bce BogHbIe 00BEKTHI, 0COOEHHO MOBEPXHOCTHBIE, TMOABEPXKEHBI 3arpsS3HEHHUIO BEIIeCTBAMHU
OMOJIOTUYECKOTO M (PU3UKO-XUMHUYECKOTO mpoucxoxaeHus. [lo stoi nmpuuune okono 40% crou-
HBIX BOJI OTHOCSTCSI K KaTETOPUH 3arps3HEHHBIX, U3 KOTOPBIX OCHOBHOW OOBEM NMPUXOIUTCS Ha
J0JT10 TIPOMBIIUIEHHOCTH (33%) 1 KOMMYyHaBHOTO X03s1ticTBa (61%).

XOTs B MOCJEHHUE TO/Ibl HAOMIONACTCS YCTOWYMBAsT TEHACHIMS K CHIDKEHHIO cOpoca 3arpsis-
HSIOIIMX BEUIECTB B BOJAOEMBI, TEM HE MEHEE CYIIECTBEHHBIN BKJIAJ B 3arpsA3HEHUE BOJHBIX 00b-
€KTOB BHOCHT CMBIB 3arpsI3HSAIONIMX BEIECTB C IUIOMIAAN BOIOCOOPOB.

MOHUTOPUHI ypOaHU3MPOBaHHbLIX TePPUTOPUN

B nacrosimee Bpems Enunas cucrema
SKOMOHHUTOpUHTA B PD OTCYTCTBYET, U 3TO B
3HAYUTEIBHOM CTENEHU 3aTPYIHSIECT
NEeATENbHOCTD PA3JIMYHBIX OPraHOB YIIPABIICHHUS,
OTBETCTBEHHBIX 32 00ECTIeUeHUE IKOIOTHUECKON

oe3omacHocTy. COrnacHo JTaHHBIM

locynapctBennoro nokiana «O cOCTOSIHUU
OKpYyXKarouen npupoIHou cpeasl Poccuiickoi
®enepanuu B 1996 r.», mpogoikaercs mporece
Jierpajialiiy NOYB BCIIEICTBUE 3arpsI3HEHUS UX
BPEIHBIMU BEIIECTBAMH, BEIOPACHIBAEMBIMH B
OKPYKaIOILIYI0 CPEy MPOMBILIUIEHHBIMU
MPEANPUATUSIMU U aBTOTpaHcropToM. Kpome
TOr0, HECMOTPS Ha CIaj MPOU3BOJICTBA U
YMEHbIIIEHHE 00beMa MPOMBIIIUICHHBIX
BBIOPOCOB, COXpaHAETCS TEHACHIUS
AKKyMYJIUPOBaHUSI TOKCUYHBIX BEIECTB B

IIo4Bax.

DKOJIOT0 -TOKCUKOJIOTMYECKUI MOHUTOPHHT I10YB Ha COAEP KAHUE TAKEIBIX METAJIIOB,
OCTaTOYHBIX KOJIMYECTB NECTULMI0B, HUTPATOB U APYTUX TOKCUKAHTOB IT0KA3aJl, YTO 3HAYUTEIIb-
Has 4acTh OOCIEOBAHHBIX CEIbCKOXO3SHCTBEHHBIX TEPPUTOpUI 3arpsi3HeHa snemeHtamu [ u 11
KJIacCca OIaCHOCTH.

JlaHHBIE, TIOJyYEHHBIE B PE3yJIbTaTe MOHUTOPHUHIA B HEKOTOPBIX PETMOHAX, IO3BOJIUIN CO-
CTaBUTh KapTOrpaMMBbl, YCTAHOBUTh UCTOYHUKH 3arpsi3HEHUS U BBHIPa0OTaTh HEOOXOMMBIE PEKO-
MEHJAll1Y, HAaIIpaBJICHHbIE HA yydlleHue cuTyaunu. COmIacHO 3KCIIEPTHHIM JaHHBIM MHCTUTYTa
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I'eosxonorun PAH kpaiiHe BBICOKOI M BBICOKOM CTENEHBIO TEXHOIEHHOI'O 3arpsi3HEHUS OTIMYa-
IOTCSl KPYIHbIE MHOTO(YHKIIMOHAJIBHBIE TOPOJa ¢ MPHOPUTETOM XHUMHUYECKOTO, He(TeXuMHUe-
CKOT0, METaJLTypruueckoro mnpou3BoActB B KemepoBckoit, Mypmanckoit, HoBroposackoii, Tsep-
ckoit, benropockoii, Yensiounckoit, HoBocubOupckoit u psige qpyrux odnacreit.

VXy/ieHne SKoJI0rHYecKol CUTyallud HaOMIoAaeTcsi He TOJIBKO BHYTPH T'PAHUI] TOPOJIOB, HO
U JTAJIeKo 3a UX mnpenenamMu. TexHoreHHbIe BHIOPOCHI OT MPOMBIIIICHHBIX UCTOYHUKOB M TPAHC-
[IopTa PacHpOCTPaHSAIOTCSIHA IIPWIETAIOINE TEPPUTOPUH, SABISAACH IPUYUHOMN 3arpsi3HEHUS CEllb-
CKOXO3SIICTBEHHOM MPOMYKIMH, YXYALICHUS COCTOSHUS JIPEBOCTOS U CHUXKEHUS €r0 (PUTOLMTHON
posn. IIpyu 5TOM 30HBI BIMSHHS TOPOAOB IPOCTUPAIOTCA HA ACCATKH KUIOMETPOB, & KPYIHBIX
IIPOMBIIIJIEHHBIX alIOMEpPalUii — HA COTHM KUJIOMETPOB, Hampumep: MockoBckoil — Ha 200 kwm,
Tynsckoit — 120, Cpegneypansckoit — 300, Kemeposckoii — 200 kM u T.x.

Bo MHOrux ropoziax v peruoHax OCHOBHBIM 3arpsi3HUTENIEM OKPYXKAIOLIEH Cpenbl sIBISETCS
aBTOTpaHCIOPT. B pesynbrare CKUTraHWs OPraHUYECKOTO TOIJIMBA B JIBUraTeisX TPAHCHOPTHBIX
CPEZICTB B OKPYXKAIOIIYIO Cpely BhIOpachIBaeTCs OOJIBIIOE KOJTMYECTBO TSKENBIX METAJUIOB, CAXKU
u 1p. Tak, noctyrieHre CBUHIA B OKPYKAIOLYIO CpENy OT aBTOTPAHCIIOPTA COCTABIISIET IIPUMED-
HO 4 ThIC. T B ToA. Hanbonpiee 3arpsi3HeHNEe CBUHIIOM HabmromaeTcss B MockoBckoit, CaMapcKoi,
Kanyxckoit, Huxeropozackoii u Biagumupckoit o6nactsx.

He MeHbIIyI0 ONMACHOCTB ISl OKPYXKAIOIIEH Cpeabl IIPEACTABIIAIOT TOKCUYHBIE OTXO/bI IIPO-
M3BOJICTBA M MOTpeONeHHs, KOTOphIX B PD B XpaHunuinax, B HAKOTMTENAX, Ha CKJIagax, B MO-
THJIbHUKAX, Ha MOJUTOHAX M JApYyrux oObekTax HaOmomeHus Hakomuioch Oonee 1400 muH. T.
HeratuBHOe BIUsHUE OTXOAOB Ha COCTOSIHHE 3€MeJb 00YCIIOBICHO TPYIHOCTSMH, CBSA3aHHBIMU C
uXx nepepaboTkoi, yrunuszamuei u xpaneaueM. OtcyrctBue B Poccuu pa3BUTOM cUCTEMBI yIIpaB-
JIEHUs OTXOJaMU OIPAHMYEHO BIIMCBHIBAIOLIEHCSA B CUCTEMY DKOJOTMYECKOI0 MOHUTOPHUHIA, SIBIIS-
€TCsl OJHOM W3 IPHUYMH 3aXJIAMJIEHUS TEPPUTOPUU M BO3HUKHOBEHHUS HECAHKIMOHHPOBAHHBIX
CBaJIOK.

MOHUTOPHUHT HKOJIOTUYECKOTO COCTOSHHS ypOaHU3MPOBAHHBIX TEPPUTOPHI pPa3BUBACTCS
MeIJIeHHBIMH TemraMu. HanGosee mpoJBUHYTHIMH B 3TOM HAIIPABICHHUU SIBISIFOTCS HEKOTOpBIE
KpYyIIHbIE TOPOJa U IPOMBILIICHHBIE 30HbI, B KOTOPBIX, I10 OLICHKaM CIICLUAIIUCTOB, CI0XKHUIACH
CJIOKHAs DKOJIOTUYECKAsi CUTyaLUsl.

JKornorn4yeckas akcnepTusa
B cuctemy oxpaHbl OKpYKarOILIEH Cpelibl U YIPABICHUS IIPUPOLOIIOIB30BAHUEM BXOIUT P
crneun(pUIecKuX HHCTPYMEHTOB M PHIYaroB.
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L SKOIOTHYECKAT
CEpTHHOHEAIIHA

Puc. 6.1. Cucrema ynpapjieHusi IKOJIOTH4eCKOi 0€30MaCHOCTHI0

Kak BHIHO W3 CXeMbl, OJJHUM U3 OCHOBHBIX HANpABJICHUH AEATEIBHOCTH MPHUPOJOOXPAHHBIX
YUpPEXKIEHUH, KOMUTETOB M OOIIECTBEHHBIX OPraHU3alUi SBIISETCS SKOJOTHUYECKast SKCIIEPTHU3a
— 3¢ exTUBHBIN BU YyIIPABICHYECKON AEATEILHOCTH B (POpME MPEIYIPEAUTEIHHOTO KOHTPOJISL.

B cootBercTBUU € 3ak0HOM «O0 3KOJIOTHYECKON IKCTIEPTU3EN:

IKonozuueckasa IKcnepmusa — 3TO yCTAHOBJIEHHE COOTBETCTBUS HaMEUaeMOW XO3SIHCTBEH-
HOM M MHOM JeATETbHOCTH SKOJIOTHYECKUM TPEOOBAaHUAM U OIpEeTIeHUEe AOMyCTUMON peaaun3a-
UM 00BEKTa HKOJIOTHYECKON AKCIIEPTU3BI B LENSAX NPEAYNPEXICHHS BOBMOXKHBIX HEOIAaronpusT-
HBIX 3KOJIOTHYECKUX BO3JCHCTBUI M CBA3aHHBIX C HUMU COLMAIIbHBIX, SKOHOMUYECKUX UMHBIX MO-
CJICICTBUH peanu3annu 00beKTa SKOJOTHUECKON IKCIIEPTH3BI.

DKoJornyecKast SKCIepTu3a BKII0YaeT B ceOs:

1. Onenky Bo3zzaeiictBus Ha OC (OBOC), kotopast o0ecreunBaeT y4eT 3KOJIOTHYEeCKHX
TpeOoBaHMI Ha CTaJAUU pa3pabOTKH.
2. T'ocynapcTBEHHYIO IKOJIOTUYECKYIO 3KCIEPTH3Y, KOTOPas YYUTHIBAET 3KOJOTHYECKHE

TpeOOBaHMS Ha CTAANUU TPUHATHS YIIPABICHUYECKUX PEILICHHI.
Taxxe B Poccuiickoii denepaiuu MOXKET MPOBOAUTHCS OOIIECTBEHHAs! SKOJOTHUECKast IKC-
IepTU3a.
B 0CHOBY 2KOIOrM4E€CKOM 3KCIIEPTU3BI 3aKIaABIBAIOTCS CIECAYIOLINE IPUHIUIIBL:
*TIPE3yMIIMS MOTEHIIMAIHHON KOJIOTMYECKOM OMAaCHOCTU JII0OONH HaMeuaeMOW W MHOM maes-
TEJILHOCTH;
*00s13aTeNbHOCTH MpoBeAeHUs ['DD 10 NPUHATHS PEIICHUH O peaTu3aii 00beKTa IKCIEePTHU-
3bI (B Ka4€CTBE rapaHTUU MPEAYCMaTPUBAETCS BO3MOXKHOCTD OTKPHITUS (pUHAHCHPOBAHUS
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paboT Mo MpOeKTaM U MporpamMmamM TOJIBKO MPU HAJHYUH TOJIOKUTEIHHOTO 3aKIIIOUEHUS
SKCIIEPTU3HI);

*KOMILIEKCHOCTb OLICHKU BO3JEHCTBUS HA OKPYXKAIOLIYIO IPUPOJHYIO CPENY XO3UCTBEHHOU U
WHON ASATEIbHOCTH U €€ MO CICACTBUM;

*00513aTEIBHOCTH y4eTa TPEeOOBaHUI IKOJIOTHUECKOM OE30TIaCHOCTH;

*JIOCTOBEPHOCTH U TOJIHOTHI HH(OPMALIUH, IPEACTABISIEMON Ha SKOJIOTUIECKYIO KCIIEPTHU3Y;

*HE3aBUCHUMOCTH HKCIIEPTOB NPU OCYIIECTBICHUH MMM CBOUX MOJHOMOYHMH (TO €CTh Hempe-
MEHHBIM YCIIOBHEM SIBIISICTCS] OpraHU3allMOHHAs U (PMHAHCOBAsi HE3aBUCUMOCTh OpIraHu-
3YIOIIUX U OCYILECTBISIIOIIUX SKCIIEPTU3Y OPTaHOB, KOTOpasi 00eCIeunBaeTCsl Kak 3a CUeT
¢buHaHCUpOBaHUS M3 OIOIKETa, TaK M 3a CUET CPENCTB, MOCTYMAIOMIMX OT 3aKa3uuka 3a
BBITIOJTHEHHE YKCIIEPTHBIX padoT);

*HayYHOH 000CHOBAHHOCTH, OOBEKTUBHOCTH M 3aKOHHOCTH CIEJAHHBIX 3aKII0YCHUN (YUUTHI-
Basi, YTO SKCIEPTH3a MPEACTABIICT OO0 HaydHO-UCCIIENOBATEIbCKHIA MPOLIECC, OYEBU/I-
Ha HE0OXOAMMOCTh €€ MPOBEICHHUSI Ha COBPEMEHHOM HAyYHO-TEXHUYECKOM YPOBHE C HC-
MOJIb30BAHNEM HOBEHIIUX (popM HcciienoBaHUN U KBATU(UIIUPOBAHHBIX YYEHBIX U CIIe-
[IUAJIMCTOB; IPUYEM PE3YJAbTaThl PAOOTHI T0JKHBI HE TOJIBHKO
(buKcHpoBaTh JOMYIIEHHBIE HAPYLICHHS, HO U JaBaTh HAyYHO 0OOCHOBAHHYIO OICHKY IIO-
CIICICTBUH, a TaKXKe - PEKOMEHJAIMN OpraHaM, NMPUHUMAIOLINM DPEIICHHUs, M0 yCTpaHe-
HUIO ¥ UCIIPABJICHUIO HEOCTATKOB );

*IJIACHOCTH, y4acTUsl TpakJaH U OOIECTBEHHBIX OpraHu3anuii (00beanHeH i), yueTa ooe-
CTBEHHOTO MHEHHS;

*OTBETCTBEHHOCTH YYaCTHUKOB DKCIIEPTH3bI U 3aMHTEPECOBAHHBIX JIMII 32 OPraHU3aALHIO,

MPOBE/ICHHE M KAUECTBO SKOJIOTHUECKON IKCIEPTH3HI.
Oo6bexramu ['90 ABIAIOTCS BCe MaTepHAIIBI 110 i
00bEeKTaM U MEpOIIPUATHS, HAMEUECHHBIM K pPeai3aliu
Ha Tepputopun PO (tutanoBbie pabOTHI — MPOTHO3BI
Pa3BUTHS OTPACIIN XO3HCTBA, COCTOSHUS OKPY)KAIOIIECH

MPUPOJHON CPENBI U T.IL.; MPEAIJIAHOBAS JOKYMEHTALs

— CXEMBI paccesieHHs], CXeMa OXpaHbl MaJIbIX peK U T.11.),
a Takxe Bce npennpoekrueie (TD0, 3ananne Ha
MPOEKTHUPOBAHKE) U IPOEKTHBIE MaTepualibl (padoune
MPOEKTHl Ha CTPOUTENBCTBO, paboyast 1 CMeTHas
JOKYMEHTAIH ) IO 00BEKTaM U MEPOTIPUATHSIM,
HaMEUYEHHBIM K peanu3anuy Ha Teppuropuu PO,
HKOJIOTUYECKHE 0OOCHOBAHUS BBIJJABAEMBIX JIMIICH3UH Ha

IIPUPOIOTIOIb30BAHHUE .

Taxum o6pazom, DD mojyiexar Kak rpaxJaaHCKUE, TaK U BOCHHBIC, 0O0OPOHHBIC U T.II.
OOBEKTHI.
Marepuanbl Mo 00beKTaM TOCYIapCTBEHHON AKOJIOTUYECKOM IKCIEPTU3bI (eepaaIbHOr0 YPOBHS
HaIpaBJIAIOTCS B MUHUCTEPCTBO MPHUPOTHBIX PECYPCOB, a MO0 00BEKTaM, OTHOCSIIUMCS K CyOBbEK-
TaM MECTHOI'O ¥ PErMOHAIIBHOIO YIIPABJICHUSA — B TEPPUTOPUATIBHBIE OPTaHbI
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[TorHOMOYHMS, TIpaBa U O0S3aHHOCTH OPraHOB, CIEHUAIBHO YIIOJTHOMOYEHHBIX B 00JIACTH KO-

JIOTUYECKOM IKCIEPTU3BIL.

denepanbHbIA Opran

TepputopuallbHBIN Opran

OpFaHLI CaMOYIIpaBJICHU A

ITonnomouns

Pa3paborka mopsiaka u pe-
rmaMeHTa nposenenus '93

Koopaunamust  sxonoro-
MIEPTHOMN JEATENBHOCTHU B
P® u ocymecTtBienue Meroguye-
CKOTO PYKOBOJCTBAa TEPPUTOP.
opranos I'90

OKC-

KOH(epeHIInH, cCeMUHapoB 1o 33

Opranu3zanys 1 npoBeneHre 32 00bEKTOB Opranuzamus 093
(dheneparbHOTO YPOBHS
HaxXoAsll. B TEppH-
TOpPHAJILHOM BEIOMCTBE
YcraHoBieHHE MpaBuI YcraHoBieHHEe CpPOKOB
OIIPEIETICHHUS CPOKA U MPOBECHUS U YCIOBUN
YCJIOBUH AEHCTBUS TOJNIOXKHT. 3a- | JEUCTBHUS MOJIOKHT. 3aKITIOUCHHS
KkiodeHus 99 J§CIC)
Hayuno-meronnueckoe 00 ecrieueHue
Opranun3zanys vHGOpPMaI OHHOTO 0OecneYeHuUs
Opranuzanus Opranuzanus

00ILECTBEHHBIX OCYKACHU,
IIPOBEJEHUE OIIPOCOB CPENU
HaceleHus

Benenue peectpa skc-
nepros 199

[IpaBa

Opranuzanus,
MpoBe/icHue U yuyactue B D0 (U B
COBM. DD HECK. TOCYJapCTB)

Vyacte B DD, BO3-
MOXHOCTh JIOCTyNa K OaHKy
JIAHHBIX

Hampasnenue nenmerata B

KauecTBe HAOMIOATENS B
IKCTIEPTHBIC  KOMHCCHH,
00BEKT HAXOMUTCS Ha WX
TEPPUTOPHH, MOTYUCHHE BCE HH-
¢dopmari 06 ypOBHE BO3JICH-
ctBust Ha OC oObekTa
EC)

CCJIn

HpI/IBJ'Ie‘-IeHI/Ie HWHOCTpPAHH bIX CIICHHUAJMCTOB U YYCHBIX

COTJIacoOBBIBasl 3TO ¢ (ene-
paJIbHBIMH OpraHaMHt
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Hanpasnenne B 0OaHk uH-
¢dopmanuu (PpuHAH-COBBIE TOTO-
KH) Hanpasnenne npemnoxxeHunit
mo ymyudmennto OB 00bekToB,
KOTOpblE  IUIAHUPYIOTCS  JJIs
CTPOUTENBCTBA

OO0s13aHHOCTH

ObecneueHre COOTBETCTBH I MPUHSITHIX PELICHUH

(benepalibHBIM 3aKOHAM
roCyAapCTBEHHBIM

3aKOHaM

WudopMupoBanue npaBoo XpaHUTEIbHBIX OPraHOB O BBISBJ €HHBIX MPAaBOHAPYIICHUSIX

a TaKxke
WH(POPMUPOBAHUE CPEICTB Mac-
coBO MH(pOpMAIHH

*Opranbl caMOyIIpaBiIeHHs — yIpaBa, NpeeKTypa.
OdunmanbHO ycTaHOBICHHBIN TOPSIIOK OPraHU3allil U IPOBEICHUS 3KOJIOTHUECKON IKCTep-
THU3bI BKJIIOYAET B c€0sI MATh OCHOBHBIX CTa/INH:

1. Ha3HA4YE€HUE HKCIIEPTU3bI U €€ OPraHU3aLHIo;

2. c6op, 0000IIeHNEe, aHATTU3 U OLICHKY MOCTYNHUBIIEH HHPOPMALIUH;

3. (dbopMUpOBaHUE TPEABAPUTEIHHOTO 3AKIIOUCHUS M 03HAKOMJICHHE ¢ HUM OOIIEeCTBEH-
HOCTH;

4. IIPEJCTABICHUE OKOHYATEIBHOTO 3aKIFOUEHUS SKCIIEPTHONM KOMHUCCHUU U YTBEPXKICHUE
€ro B Ka4ecTBE 3aKitoueHus ['00 pykoBoaUTENIEM KOMIIETEHTHOIO OpraHa;

5. paspelieHre CropoB U MPH HEOOXOAMMOCTHU MPOBEACHUE MOBTOPHOW (IOTIOTHUTEh-

HOI) SKCIIEPTU3HI.

PaGotel mo mpoBeaeHuo 1’950 OCYymIECTBISAIOTCS Ha IJIATHOM OCHOBE. 3aKa3uuK JOJIKECH
CBOEBPEMEHHO IIPOM3BECTH OIUIATY M NPEACTABUTH NOATBEPXKAAIOIINE JOKYMEHTHI B TeueHue 30
THEW cO JHS MOJYYEHUs YBEIOMJICHHS O HEOOXOAMMOCTHU OIJIaThl, B MPOTUBHOM CIIydae 3KCIep-
TH3a HE MPOBOJUTCS, a MaTepuUalbl BO3BPALIAIOTCS 3aKa34MKy BMECTE€ C COMPOBOAMUTEIbHBIM
IIUCBMOM.

Ilocne mocrtymaeHus MaTepUanoB B SKCIEPTHOE MOAPA3JEICHUE, CIEHUAIN3UpYOIIeecs B
poBeaeHUH 1'90, TOKYMEHTBI PETUCTPUPYIOTCS U PYKOBOJCTBO IOJpa3/AEICHUs ONPEEIAET OT-
BETCTBEHHOTO HCTIOHHUTENS U3 YHCIA IITATHBIX COTPYIHUKOB, B OOSI3aHHOCTH KOTOPOTO BXOIHUT
opraHusanus u nposenenue 1'99.

OTBETCTBEHHBIN UCIIOTHUTEID ONPENEISIET:

*CIIOKHOCTEL 00bekTa [[D0;

scpok mpoBeneHus ['39 (st mpocThix 00beKTOB — 10 30 AHEH, ISt 0OBEKTOB CpeHEl CI0XK-
HOCTH — 110 60 nHe, ans cioxkHbIX — 120 qHEH; AomycKaeTcs KOPPEKTUPOBKA CPOKOB
AKCIIEPTHU3bI, OJTHAKO OHU HE JOJKHBI IPEBBIIIATH 6 MECSIIEB);

*KOJIMYECTBO MPHUBJIEKAEMBIX IKCIIEPTOB (HEUETHOE, HE MEHbIIE 3; B KAUE€CTBE AKCIIEPTOB BbI-
CTYNAIOT CICUUAIKNCTHI, 00JaIaloNe HAyYHBIMA WM MPAKTHYECKUMH TMO3HAHUSMH 10
paccMaTpuBaeMOMY BOIIPOCY, SKCIIEPTOM HE MOXKET OBITh MPEACTABUTEINh 3aKa3UMKa WU
pa3paboTurKa WK TPpaXIaHWH, IMCIOIIUN TPYIOBbIE MU JOTOBOPHBIE OTHOIIEHUS C 3a-
Ka3uyMuKOM WJIH pa3paboTUUKOM);
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*CTOMMOCTb IpoBeaeHus 190.

B Teuenue BpeMeHM, MPEAYCMOTPEHHOIO JJIS OIUIATHl pabOT, OTBETCTBEHHBIHUCIIOIHUTEIh
MOJITOTABJIMBAET TEXHUUECKOE 3a/laHue SKCIIEPTHOM KOMMCCHM Ha npoBefeHre ['90 u npemioxe-
HUS 110 KaHAWJATypaMm PYKOBOJUTENS M OTBETCTBEHHOIO ceKpeTapsi (0ObIYHO ATO paHee Ha3Ha-
YEHHBII OTBETCTBEHHBIN CEKpPETapPh).

[Mpencenarens 93 ydactByeT B hopmupoBanuu '3 U cOTIIacCOBBIBAET €€ COCTAB, Y9aCTBY-
€T B MIOATOTOBKE 3a/1aHUs WIEHAM KOMUCCUH, OPraHU3yeT OATOTOBKY CBOJAHOIO 3aKJIIOUEHUS.

DKcnepT UMEET MPaBo 3asiBIATH CIIEHUAIBHO YIOJHOMOYEHHOMY FOCYJapCTBEHHOMY OpraHy
0 HEOOXOMMOCTHU TPEACTABICHUS JOTOJIHUTEIBHBIX MaTepHAIIOB, a Takke (GOPMYITHPOBATH OCO-
60oe MHeHHE. B 0053aHHOCTH HKCTIEpPTa BXOAUT BCECTOPOHHEE OCYIIECTBICHNUE aHAIN3a MPEICTaB-
JICHHBIX MaTepuajoB, coOMoaeHne ooumx TpedoBanmii PO, cobmronenue yCTaHOBICHHBIX CPOKOB,
00BbEKTUBHOCTh U 000CHOBAaHHOCTh BBIBOJIOB, COONIOIEHNE KOH(UACHIIMAILHOCTH CBEACHUH U CO-
XPaHHOCTH MaTEPHUAJIOB, IIPEICTABICHHBIX HAa SKCIIEPTHU3Y.

I'DD HaumMHaeTcsd ¢ MpPOBENEHUS OPraHU3aLMOHHOIO 3aCENaHMsl, Ha KOTOPOM IPUCYTCTBYIOT
YJIEHbl KOMHCCHH, 3aKa3UUK, IPEICTABUTEIN 3aMHTEPECOBAHHBIX OpraHU3alHil.
TeppuropuanbHble Opraibl MOTYT JEJIETMPOBaTh CBOETO MPEACTABUTENS B COCTAB IKCIEPTHOM KO-
roJioca).

B nporecce paGoThl 4iIeHBI SKCIIEPTHOW KOMUCCUU U3Y4arOT MaTepHabl,
npeacTaBieHHble Ha D0 1 Ha OCHOBaHMM MX aHAJIW3a FOTOBIT UHINUBU-
IyallbHbIE 3KCIEpTHBIE 3aKitoueHus. [Ipu HeoOX0AMMOCTH OCYyIIECTBIS-
€TCs BbIE3]] YJIEHOB 3KCIIEPTHON KOMUCCUU Ha MECTO JUIsl MOJIyYEHUs J0-
NOJHUTENbHON uH(popManuu. Ha OCHOBaHMM WHAWBUIYAJIbHBIX 3KC-
MEPTHBIX 3aKJIIOUEHUN PYKOBOIUTENN I'PYII MOATOTABIMBAIOT MPOEKTHI
IPYIIOBBIX 3aKIIOYCHUH, KOTOpBIE OOCY)KJAIOTCSl HAa 3aCelaHUsX JKC-
~ TIEPTHBIX TIPYINN M HPEACTaBISAIOTCS OTBETCTBEHHOMY CEKPETApIO HIIM
\ PYKOBOAMTEIIO SKCIEPTHOU KoMuccHU. OOOOMICHHBIN MPOEKT 3aKITIoYe-
. HHS 00CY)KIaeTcs Ha
3aKJIFOUYUTEIIBHOM 3aC€lIaHUM B TNPHUCYTCTBUU 3aKa34yMKa, Pa3pabOTUHK:
. MaTepualioB, NPEACTABUTENS AIMUHUCTPALMH, TMPEACTaBUTENeH oOmer
_' CTBEHHOCTH U TEPPUTOPHAIIBHBIX OPraHOB.
- 51 3aKiroueHre ['00 moanuchIBaeTCsl BCEMHM YJ€HAMM 3KCIIEPTHON KOMUCH
jrroueHre ['00D He moanmucaHo KBaTU(HULIUPOBAHHBIM OOJBIIMHCTBOM IOt
us cpoka nposeneHus ['00, qaHHas HKCIIEpTU3a CUUTACTCs Oe3pe3ynbTars
HOM. Bce 3akimoueHns U 0coOble MHEHHS IPUHUMAIOTCSI KCBEICHUIO M CO3/IaeTCs HOBasi SKCIEPT!
Has KOMUCCHUS U3 SKCIIEPTOB, HE YUaCTBYIOIIUX B npeabiayiei 193,

Omnata paGoThl SKCIIEPTHONW KOMHUCCHH INPU HPOIJICHHE CpoKa mpoBeaeHus 1’03 mpowussot
-AWTes3a-eqerepeacrs MHPPecert——Mm8 —"——— 00—

3akioueHe, MOANUCAHHOE KBATM(DUIMPOBAHHBIM OOJBIIMHCTBOM YJIEHOB AKCIIEPTHOM KO-
MHUCCHH, TIpuoOpeTaeT craryc 3akmodeHus ['9D mocne ero yrBepkaeHHus pykoBojacTBoM MIIP
Poccun npukas3om, B KOTOPOM YCTaHAaBJIMBAETCS CPOK AECHCTBUS 3aKIIIOUECHHUS.

ITocne 3aBepuienust '35 0TBETCTBEHHBIIN UCIIOIHUTEIb HANPABIAET 3aKitoueHue ['00 3aka3zunky
B T€UEHHE 5 THEH CO IHA YTBEPKACHUS, KOTIMIO 3aKIFOUEHUS — CIIELMAIbHO YIIOJIHOMOYEHHBIM Ha
TO TOCYIapCTBEHHBIM OpraHaM B 0OJacCTH OXpaHbl OKPYKAIOUIEH Cpebl U HUCIIOIHUTEIBHBIM Op-
raHaMm BJIaCTH, HAIpaBiseT MMCbMA O BBINOJIHEHUU NOPYYEHHS B CIIELUAIBHO YIOJHOMOYEHHBIE
dbenepanbHbie opranbl, mucbMa B CMU, noarorasnuBaer nH(popManuio B 6aHKOBCKUE OpraHu3a-
UM, 0OPMIISIET aKThl IPUEMKH BBIITOJHEHHBIX 3KCIIEPTaMH paboT U TOKYMEHTHI JUISl X OTLIATHI.

IIpoBenenue noBTOpHOU DD BO3MOXKHO, ECIIH:

*HE0OXOJMMO JTOpaboTaTh MaTePUAIIBI 110 3aMEYAHUSAM U MPEI0KEHHSIM;

*€CJIM ITPOU30LLIO0 U3MEHEHHE YCIOBUI IPUPOAONOIb30BaAHUS;

speanu3anusi 00bEKTa MPOUCXOUIIA C OTCTYIUICHHEM OT paHee MPUHATHIX PELICHUN;

arrootrir ((Ran rrnana
Mirivuernrl \Uvo lipaba

o
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*iCTEK CpokK AevicTBusa ['D0.

3axmroueHne ['93, yTBEpKIEHHOE YIOJHOMOYEHHBIM OpraHaMm TEpsieT IOPUANYECKYIO CHITY
10 PELICHUIO CYAA.

[ToBTOpHAsT KOMUCCHS, IPOBOAMMAS 110 PEIICHUIO CyACOHBIX OPraHOB, OCYIIECTBISIETCS JKC-
NIEPTHBIM TO/Ipa3/ielIeHueM, KOTOPOE BEIOUPAET CYI.

ITocne 3aBepuieHUs] TOBTOPHOM IKOJIOTMUECKOH 3KCIIEPTU3BI 3aKIFOUEHUE HAIIPABIISETCS B TOT
Opras, 10 peleHNI0 KOTOPOTro OHA MPOBOJUIIACK.

Kak Obuio ckazano Bbime, B Poccuiickoit depepannu Takxke MOXKET MPOBOIUTHCA 0OIIe-
CTBEHHAas 3KoJIoTHUecKas 3kcneprusa. Llenp ee coBnagaer ¢ nensto ['09, HO Hapsaay ¢ 3agauaMu
HENOCPEACTBEHHOU akcnepTu3bl OO0 nMeeT Lenb NpUBIeYb BHUMAHUE IOCYIapCTBEHHBIX Opra-
HOB K KOHKPETHOMY OOBEKTY M IIMPOKO PacIpOCTPAHUTh HAyYHO 000CHOBAHHYIO MH(OPMAIHIO O
€ro NOTCHIMAIIBHON DKOJIOTHYECKON OIIaCHOCTH.

O6nexkramu ODD ABISIOTCSA T€ ke 00BEKThI, 4To M mozexamue ['33, KpoMeoOBEeKTOB CO-
CTaBJISIIOIINX FOCYJapPCTBEHHYIO TalHYy.

03D npoBOAUTCS MO WHHUIIMATHBE TPaXKAaH, OOLIECTBEHHBIX OpraHU3allHii, OpraHoB ca-
MoyrtpasieHus 6o 10 93, mubo oqHOBPEMEHHO C €€ MPOBEICHHUEM, HO HE3aBUCHUMO OT
Hee.

03D MOXKET OCYIIECTBIATHCSA OOIIECTBEHHBIMU OpraHaMu, OCHOBHBIM BUJIOM JEATEIbHOCTH
KOTOpBIX siBisieTcst oxpaHa OC.

Opranuzanus, nposozdmas O3, UMeeT paBo:

*[I0JIy4aTh OT 3aKa3uMKa JOKYMEHTALMIO Uil D3J; 3HAKOMUTBHCS C HOPMAaTUBHOTEXHUYECKOU

JOKYMEHTALIUEN;

*IIPUHUMATh yyacTue B pabdote I'33 6e3 mpasa rosnoca.

O0s13aHHOCTH OOIIECTBEHHBIX HKCIIEPTOB aHAIIOTUYHBI 00S3aHHOCTSIM T'OCYIapCTBEHHBIX KC-
IIEPTOB.

03D MOXKET NPOBOIUTHCS, ECIIM 3aPETUCTPUPOBAHO FOCYAAPCTBEHHOE 3asBJIEHUE O IIPOBENE-
HUE DKCIIEPTU3BL.

Opranbl camoyIpaBiI€HUsl JAOJDKHBI B 7-AHEBHBIM CPOK pa3peluTh WM HE pa3pellnTh 3KC-
NIEPTU3Y.

Ortka3 B nposeneHnr OO BO3MOXKEH, €CIH:

*ODD yxe OblIa IBaX/IBI MPOBEACHA B OTHOIIEHUH 3TOTO 0OBEKTa;

*HE BbI/IEp>KaHbl TPEOOBAHUS K 3asIBIICHUIO;

*B yCTaBe, HE IPUBEICHBI B KAYECTBE OCHOBHOM JESTENbHOCTH PaOOTHI, CBA3aHHBIE C OXPaHOM
OC.

3axmouenne OO0, cOOTBETCTBYIOIIEE BceM TpeboBaHusM ['D0, HampaBiseTcss CenuaibHO
YIOJIHOMOUYEHHBIM OpraHam 20, opraHaM caMOyIIPaBJI€HUs, OpraHaM, IPUHUMAOIIUM PELIEHUS O
peanu3aiuy JaHHOTO MIPOEKTa.

3axmouenne OO0 npuobpeTaeT IPUANIECKYIO CHITY MTOCIIE YTBEPKICHUS €€ CIICIHaTbHO

YIIOJIHOMOYEHHBIM OpraHoM B obmactu 23. Pesynsrarsl O9D MOryT OBITH OMYOJIMKOBaHBI B
CMU.
ITpu 06cyXIeHNH 3KOJIOTHYECKON IKCIEPTU3Bl Helb3s 3a0bIBaTh O TAKOM BaXKHOM €€ 3Tare, Kak
OILICHKa BO3JIEHCTBUSA Ha okpyxaromyro cpeny (OBOC) — npouenypa ydyera 3KOJOTUYECKUX Tpe-
OoBaHMii 3aKoHOaTeNnbcTBA PO Mpu MOATOTOBKE U MPUHATUU PEIICHUH O COLMAIbHOIKOHOMHYE-
CKOM Pa3BUTHH O0IIECTBA.

Metononorust OBOC — 310 0AMH U3 BaXHEUILINX UHCTPYMEHTOB CUCTEMBI MIOATOTOBKH, ITPU-
HATHS U peau3aliy peleHni B 00JacTH MPUPOIOTIONIB30BaHHS.

[Ipouenypa OBOC ocymiecTBasieTcsi, Kak IMPaBUJIO, B paMKax TEXHHUKO-3KOHOMHYECKOTO
000CHOBaHHUS, B €€ OCHOBE — B3IVISi[] HA KOJOTHYECKHE MPOOIEeMbl, Kak Ha KOH(IMKT B OOIIIe-
CTBEHHBIX OTHOILLECHUSIX.

CymecTByromas ceiyac CucTeMa OLIEHKH UMEET psiJl HEIOCTATKOB:
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*HOPMHUpPOBaHME BCera 0a3upyeTcsi Ha MPOILUIOM OIBITE, HO OJJHO3HAYHO HEINb3s CKa3arb, Oy-
IYT JIU TIPUTOJTHBI 3TU JIaHHBIE B OyIyIIeM;

*MHOTOTPaHHOCTbH BO3AeHCTBUs Ha 00beKT ([IJIK yuuThIBaroT AEHCTBUE KaXKA0T0 KOHKPETHOTO
BEIIECTBA, B TO BPEMsI KaK BEILIECTBA JEHCTBYIOT OTHOBPEMEHHO);

*OBOC nomKkeH y4uThIBaTh SKOJOTHUECKUE KOH(PIIUKTHI, KOTOPbIE MOTYT BOSHUKHYTh HE3aBU-
CUMO OT KauecTBa IPOEKTa M3-3a CTOJIKHOBEHMSI MHTEPECOB KaK pa3iIM4YHbIX MPUPOJIO-
I10JIb30BaTEIIE, TaK U HACETICHUS.

OueBUAHO, YTO MPH PEUICHUU YKOJIOTHYECKUX MPoOIeM Hapsily ¢ UCIOIb30BAHUEM OIIbITA B BUJIE
MOPOTOBBIX BEJIMYMUH HEOOXOAMMO YUYHTHIBATH BO3MOXKHBIE SKOJOTHMUECKUE IMOCIEACTBUS JIO00H
nestensHOCTH. [loaTOMY G0MbIIOE 3HAYEHHE MMeeT oaHa u3 IaBHBIX 4epT OBOC — 310 BO3MOXK-
HOCTb BBISIBJISITh M YUUTHIBATh M10OCIIEICTBUS HAMEYAEMOM JEATEIBHOCTH.

OBOC mnpencraBiser coO00i BbISIBICHHE, aHATU3 U OLEHKY NPearojaraéMblX BO3ACHCTBHMA
HaMey4aeMoil fnesTenbHocTH, n3MeHeHn B OC B pe3yibrare 3TUX BO3ACHCTBUM.

OBOC B 3HaYMTENBHON CTENEHU SBISIETCS PEACKA3aHUEM I10CIEICTBUN, HO HE3aBUCUMO OT
TOTO, KaK IMOJIy4eHbI ATH MpeJICKa3aHMs, OHU SBIAIOTCS HE (DaKTOpaMH, a JIMIIb IPEATIOIOKECHHUS-
MU BEpPOSATHOCTHOT'O Xapakrepa.

B pamkax OBOC uHHIMATOp AESITENBHOCTH (PUKCUPYET U MPEACTABISIET TO, YTO MPOAEIAHO
UM B IIpoLecce pa3paboTKH MPOEKTa.

Chopmymupyem nenru OBOC:

*BcecTopoHHEE pacCMOTPEHME MPEATIONAraEMbIX BBITOJ U MOTEPH IKOJIOT0-COLUAIBHO - KO-
HOMMYECKOTO Pa3BUTHS.

*BripaboTka 3p(peKTUBHBIX Mep 110 CHHKEHUIO YPOBHS HEOIArOMpUsATHOTO BO3ICHCTBUS.

*Pa3perieHne B pernoHax 3KOJIOTHUECKUX KOH(IUKTOB.

WNudopmanus, Heooxoaumas st nposeneanss OBOC, kak mpaBmiio MpeacTaBiIseTcsl B BUJIE
IBYX OJIOKOB:

*Buyrpennuii 610k. (CBs3aH ¢ MOJydeHHEM MCXOJHBIX JTAHHBIX O XapakTepe HamedaeMoil je-
ATENBHOCTH W BuAax BosneiictBus Ha OC, creneHn 03a00YEHHOCTH NMPO(ECCHOHANOB,
00I1eCTBEHHOCTH, MECTHOTO HACETICHHS).

*Buemrnnit 6mok. (CoaepXKUT UCXOAHBIE AaHHBIC O XapakTepe MPUPOIHBIX YCIOBHH U aHTPO-
IIOT€HHOM Harpy3Ku B TOM MECTE, I71€ IPEAIOIaraeTcsl peaan3anns MpoayKTa).

Pesynsratom BbeimonHeHust npouenypsl OBOC sBIAIOTCS NPOEKTHBIE M JPYTU€ pELICHMUS,
nojuiexkamnue 1'99.

Takum oOpazom, HEOOXOAMMO YETKO THpencTaBisiTh cede, uto OBOC sBnsercs npoueaypoi
MpeaBapsIroIIei, a, CIEIOBATENBHO, U TECHO CBA3aHHOU ¢ 2D, KoTopas mpeacTaBisieT co0oii 3¢-
(eKTUBHBIN BUJ| yIPABICHYECKOH JEATEIbHOCTH B (hOpME MPEAYNPEIUTEIEHOTO KOHTPOJIS U T03-
BOJISICT YYUTHIBACT HKOJIOTUYECKHUE TPEOOBAHMS HAa CTAJWU MPHUHITUS YIIPaBICHYECKUX pPEIICHU,
a ,3HaYUT, UTPAET BAKHYIO POJIb B CUCTEME SKOJIOIMUECKOI O€30MacHOCTH.

JKONMorn4ecknum aygurt

Ilo omnpeneneHnto MexayHapOIHOUW OpraHU3alMKA IO CTAHIAPTU3ALUU, IKOAOZUYUECKUU
ayoum — 3TO CUCTEMAaTHUYECKH IPOBOJUMBINA M JTOKYMEHTHUPOBAHHBIA MPOLIECC IPOBEPKH, 3aKIIIO-
YAIOUNiiCs B OObEKTUBHOM TOJIYYEHHH M OIICHKEe WH(POPMALMU C LETIbI0 ONpPEICTICHUsS COOTBET-
CTBHSI KOHKPETHBIX JKOJIOTMYECKHX MEpPOTPUSATHHA, YCIOBUH, CUCTEM YIPaBICHHUS WM MH(pOpMa-
MU O HUX KPUTEPHAM ayuTa, a TAaKkKe NEepeAayd pe3yabTaToB ATOTO Ipoliecca 3aKa3duKy. JTH
KPUTEPHH MOTYT ObITh OCHOBaHbI HAa MECTHBIX, HAIIMOHAJIBHBIX MJIM MEXIYHAPOAHBIX HKOJIOTHYE-
CKHMX HOPMAaX, TOCYIAPCTBEHHBIX 3aKOHAX WJIM HOPMAaTUBAX, PA3PCLICHUAX U JOIYIICHUAX, YCIIO-
BUSAX pabOThl CUCTEM YIPABJICHUS, KOPIOPATUBHBIX CTAHAAPTAX WM METOJAWYECKHX YKa3aHUIX
MEKyHapOJHBIX OpraHU3alUN.
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B Poccuu npaBoBasi 1 HopMaTuBHas 6a3a SKOJIOTMYECKOTO ay[uTa TOJBKO HAYMHAET
¢dopmupoBarscs. B HacTodiee BpeMs ako102udeckuil ayoum ynoMUHAeTCs B TaKUX JI0-
KyMEHTaX, Kak:

[TonoxeHre O JUIECH3UPOBAHUU OTACIBHBIX BHJIOB JIEATEIFHOCTH B 00JAaCTU OXpaHbl OKpY-

XKarollen cpenbl, yrBepxaeHHoe noctaHoBieHuem Ne 168 [IpaBurenscTBa
Poccuiickoit @enepanuu ot 26.02.1996;

IIpuka3 Ne 282 MIIP Poccun «O mopsiake mpoBefeHus padoT Mo JHIEH3UPOBAHUIO OTICIb-
HBIX BHJIOB JICATEILHOCTU B 00JIaCTH OXPaHbl OKPYKAIOIIEH cpeabDy OT
18.06.1996 ;

*BpeMeHHbIN NOPSAA0K OpraHU3alui U IIPOBEACHUS JULEH3UPOBAaHUS OTAEIBHBIX BUIOB Jes-
TEJIBHOCTH B 0OJIACTH OXPaHbl OKpYKatomien cpensl (mpuioxenue Ne 3 k mpukazy Ne 282
MIIP Poccum ot 18.06.1996).

B cooTBercTBUU C 3TUMHU JOKYMEHTaMH, JJIS IIPOBEACHUS pabOT MO SKOJOTHUECKOMY

ayIuTy HEOOXOIMMO TOIYYUTh JTUIICH3HIO.

JIOKyMeHTBI, OOOCHOBBIBAIOIIME SKOAYAUT KakK BUJ
NEeATeIbHOCTH U PErIAMEHTHPYIOLINE €ro MpOBEACHUE,
MIOKa CYIIECTBYIOT B BUJI€ MPOEKTOB. OOBIYHO 3KOAYTUT
NPOBOJAT HCXOAS U3 MOTPeOHOCTEH MpEeanpusaTHS C
Y4E€TOM MEXAYHApOAHBIX cTaHgaproB cepun 14000

(manpumep, HWCO 14010), wuHCTpykumii MupoBoro

0aHKa, CXEMbI HKOJIOTUYECKOTO YIPaBICHUS U ayluTa

EBponeiickoro Coro3a, a Takke MPAKTUKU ITPOBEICHUS

ayauTa B IpYruX CTpaHax.

Ha mpakTuke 5K0JIOrHYecKuil ayuT MPOBOIAUT SKOJIOTMUYECKUI ayiuTop — (pu3nueckoe JIuIo,
oOnagaromiee oQHUIMATBHBIM IIPABOM MPOBEIEHHS SKOJIOTMYECKOTO ayIuTa, T.€. FOCYyIapCTBEHHON
JIMLIEH3UEH, MTOJIy4YCeHHOU B YCTAaHOBIIEHHOM IOpsAKe. B KauecTBe 3K0ayquTOpa MOKET BBICTYNATh
TaKXKe ayTUTOpCKas OpraHMu3alus — IPUANYECKOe JIMI0, 00Naaoliee rocylapcTBeHHON JTHIICH-
3UeH Ha POBEICHUE YKOJIOTUYECKOTO ayAuTa, IIOJYYEHHON B YCTAHOBIICHHOM IOPSIZIKE.

B paMKkax 3KOJIOTM4ECKOIrO ayiuTa PEeIIatoTCs CACAYIOIUE 3a0a4u:

*COZICHCTBHE NMPEANPHUATUAM (OpraHU3alusiM) B CAMOCTOSATEIIbHOM PErYJIMPOBAHUN MX KOJIO-
THYECKOM MOIUTHUKH;

*ONPEAEIICHUE IPUOPUTETHOCTU MPEAYNPEIAUTEIBHBIX MEpP, HAIPABJICHHBIX Ha BBHIIIOJIHCHUE
HKOJIOTUYECKUX TPeOOBaHUI HOPMATUBHBIX AKTOB;

*TI0JITOTOBKA MPEUIOKEHUH 110 OpraHU3alUy IPUPOAOOXPAHHOM IEATEIbHOCTH Ha MPEANpUs-
TUH, CHI)KEHUIO (PMHAHCOBOTO PHCKA JJIS PEANIPUATHH.

OKOJIOTUYECKUH ayAUT IPOBOAUTCS IIPU PELIEHUH CIEIYIOINX BOIPOCOB:

*OpraHu3anys NPUPOJSOOXPAHHON NEATEIbHOCTH Ha IIPOMBIIICHHBIX U UHBIX NPEATPUATHIX;

*u3MeHeHue PopM COOCTBEHHOCTHU WIIM YIIPABJICHUS;

*3aKJIFOYEHUE JOTOBOPOB HA HKOJIOTUYECKOE CTPAXOBAHMUE;

*(MHaHCUPOBAHKE IKOJOTHUECKUX MEPOIIPUATUI U IPOTPaMM;

*MHBECTULIMHU B IPUPOJOOXPAHHYIO, XO35IMCTBEHHYIO U UHYIO EATEIbHOCTD;

*BbIJ]a4a JIUIICH3UI Ha OT/AENbHbIC BUJIbI AATEILHOCTHA B OOJIACTH OXPaHbI OKpPYKAIOIIEH cpe-
TIBL.
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OOBbeKTaMu 3KOJIOTHYECKOTO ayJJUTa BBICTYNAIOT ACHCTBYIOIINE M CTPOSIIIUECS MPEIIPUSTHS
U OpraHM3aluu, padoTa KOTOPBIX OKA3bIBACT MJIM MOXKET OKa3bIBaTh BO3ICHCTBUE HA OKpPYXKAaro-
LIyX0 Cpeny.

O06o00611eHHas poLeaypa MPOrpaMMbl

9KOJIOTUYCCKOI'0 ayuTa BKIIIOYACT B ce0s 5 »Tamnos:

1. Dram noaroToBUTENBHBIX PaboT
(MoTHUBaLIMEN SABJISETCA 3aKIIOUECHUE

(hMHAHCOBOTO JIOTOBOPA).

2. IlnanupoBaHME MpOrpamMMBbl IKOAyAUTA
(mpenBapuTenbHBINA cOOp, 0000IIEHHE

HUCXOOHBIX l[aHHBIX) .

3. Pabora Ha 00BEKTaX DKOJIOTUYECKOTO

ayauTa.

4. 3aximrounTenbHbIA 3Tan. [loaroroska

OTUYCTHBIX MATCPUATIOB.

5. Hcnonws3oBaHue MarepuaioB

9KOJIOTHYCCKOI'0 ayauTa.

Ha mepBom 3tare onpeenstoTcs OCHOBHBIC IENH U 3a1a9u DA, OIOKETHI U CPOKHU
MIPOBEJICHHS TIPOTPaMMBI padoT, 3aKitodaeTcs (PUHAHCOBBIN JTOTOBOP, POPMHUPYETCs T'PYIINA KO-
JIOTUYECKOTO ayIuTa (PyKOBOAMTEIH DKOJIOTHUYECKOTO ayAHpPOBAHUS JOJDKEH ObITh KBaNMH(pHUIIMPO-
BaHHBIM CIICLUATHCTOM, UMEIOIINM OIBIT PaboT MO ayIupOBaHHUIO; OOS3aTEIHHBIM YYACTHUKOM
DA nomkeH ObITh IPECTaBUTEIb 3aKa3unKa).

DKoayIHUT OCYIIECTBISAETCS IO TUIaHY, KOTOPBIA SIBISETCS O0(QUIIMATHHBIM JIOKyMEHTOM, OTIpe-
JEISIONMM 00BEM U HAMPABJICHUS UCCISTOBAHU 10 OIIEHKE CTEMIEHHU IKOJIOTHUECKO Oe30macHo-
cTH o0BekTa. [IporpaMmy SKOJIOTHUYECKOTO ayIuTa YTBEPHKIAET 3aKa34HK M0 COIIACOBAHUIO C PY-
KOBOJICTBOM WJIM COOCTBEHHHKOM O0BEKTa. B Hee MOryT OBITh BKJIFOUEHBI OLIEHKA COCTOSIHUS MPH-
POJIOOXPaHHON JEATEILHOCTH 3aKa3uuKa, aHaJIU3 BO3MOXKHBIX SKOJOTHYECKUX IMOCIESICTBUN BO3-
JCUCTBYSI HA OKPYKAIOIIYIO CPey, BBIPAOOTKA PEKOMEHIAIMN B COOTBETCTBUH C TUIAHOM IPOBE-
JICHHSI SKOJIOTUYECKOTO ayIauTa.

OcHOBHBIE TIPOTIEYPHI, UCIIOJIL3YEMbIE B TIPOIECCE IKOAYAUTA:

*IIPOBEpKA MEPBUYHON IJOKYMEHTAIIUU, )KYPHAJIOB PETHUCTPAIlMU M MPOYUX MATEPUANIOB, CO-
JepKAIIUX TTOKAa3aTeIu MPUPOAOOXPAHHOM IeATEIBHOCTH;

*cOop nH(popMaIKU B paMKaxX MPOrpaMMBbl 3KOAYAUTA, BKIIOYast COOeCEe0BaHUS U TECTHPOBA-
HUE COTPYIHUKOB;

*BH3yaJIbHOE 00CIIeIOBaHNE 00BEKTA;

*TIPOBEPKA COCTOSIHUS U IKCIUTyaTaIli TEXHUYECKHUX CPEJICTB;

*HICCIICIOBAHUE XapAKTEPUCTHK OKPYXKAIOIIEH cpeabl U (PaKTOPOB HETATHBHOTO BO3/ICHCTBUS;
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*BBIpa0OTKa PEKOMEH/IAIMI MO0 COBEPILIEHCTBOBAHHIO MPUPOIOOXPAHHOMN JEATETBHOCTH U pa-
LIMOHAJILHOMY HMCIIOJIb30BaHUIO PUPOIHBIX PECYPCOB.

Kak npaBuio, skoayIuT OCYIIECTBISETCS 3a CUET CPEACTB 3aKazuuka. B ciydasx, koraa 3a-
Ka34MKOM SIBJISIIOTCS  (heiepajibHbIe WM TEPPUTOPUANBHBIE OpPraHbl HCIOJHUTEILHON BIIACTH
cyObekToB P® uim opraHbel TOCYIapCTBEHHOTO KOHTPOJIS M Ha/30pa, OIuIaTa PacxooB HA MpOBe-
JICHUE 2KOAy/TuTa MPOU3BOAUTCS 3@ CYET IKOJIOTUUECKUX (HDOH/IOB.

DKoozuuecKkuil ayoum moxcenm npoeoOUmbCA:

*[10 MHUIIMATUBE MPEIIPUATHS C LETbI0 MPOBEPKH COONIONEHHSI UM SKOJIOTHUECKUX TpeOoBa-
HUI U BBIPAOOTKU KOPPEKTHPYIOLINX MEP, MO3BOJISIONINX U30€kKaTh KECTKUX CAaHKIUI CO
CTOPOHBI OPTraHOB rOCYJapPCTBEHHOTO 3KOJOTMYECKOTO KOHTPOJIS;

*[10 MHUIIMATHBE CTOPOHHEW IO OTHOILEHHUIO K 00cieryeMoMy OObEKTY OpraHM3aluH 10 CO-
[JIACOBAHMIO C PYKOBOACTBOM HJIM COOCTBEHHUKOM IPEAPHUITHS.

Pe3ynbTaroM 3KOJIOTHYECKOTO ayuTa SIBSETCS 3aKIIOYEHUE, TJE OTPakaeTcsi 0ObEeKTUBHAS
OILICHKA DKOJIOTMUECKOM OMAaCHOCTH MPEANPUATHUS, a TaKKe PEKOMEHAALMH 10 YCTPAHEHUIO OTMe-
YEHHBIX HEJIOCTAaTKOB M COBEPIIEHCTBOBAHUIO IIPUPOJIOOXPAHHON AEATEIBHOCTH. 3aKIIOUEHUE SB-
nsieTcs O(pUIMANBHBIM JTOKYMEHTOM, B COOTBETCTBUH C KOTOPBHIM 3aKa34uMK 3KOJOTHYECKOTO ay/Iu-
Ta 00ecreunBaeT BHIIOJHEHNE HEOOXOAMMbIX MEPOTIPHITUH.

Pe3ynbraThl 3KOJIOTMYECKOTO aynuTa NOJLKHBI yuuThiBaThCss MIIP Poccuu u ero teppuropu-
JIbHBIMU OpraHaMu MPH PaCCMOTPEHUH BOIPOCOB, OTHECEHHBIX K MX KOMITeTeHIUHU. TpeboBaHus
K (hopMe U COJIepKaHUIO OTYETA O MPOBEICHUH YKOJIOTUYECKOTO ayIuTa YCTAHABIMBAET 3aKa3UHK.

Jlnst hopMHUpPOBaHUS OCHOBHBIX MCXOIHBIX JAHHBIX MOTYT OBITh MCHOJB30BAHBI CIEIYIOIIHNE
JOKYMEHTBI:

*3KOJIOTMUECKHUH MTacopT MPEANPUATHS;

*TIaCIOPT BOAHOIO XO34MCTBA;

*3KOJIOTMUECKasl CTATUCTUKA OTUETHOCTH;

*IUIATEXKU 32 N10JIb30BaHUE PUPOJHBIMU PECYPCAMHU U PA3MEILIEHNE OTXOJI0B.

Jkonorun4yeckasa ceptudunkayms
OnHUM W3 HampaBlIEHUH pelIeHHs BOMPOCOB OOECIeUeHHs] KauecTBa OKpYKaloIIel Cpeipbl,
OXpaHbl 370POBBs, 0becrieyeHns 0€30MaCHOCTH MOTPEOUTEIIST PA3TUUYHBIX TOBAPOB U YCIYT SIBIISA-
ercst ceprudukanmi. TepMuH «cepTuUKaus) UCIONb3YIOT JOCTATOYHO IIHUPOKO, IPUMEHSS ero
K OIICHKE KayecTBa KOHKPETHBIX TOBAPOB, YCIYT, IPOIIECCOB (B TOM YHCIIE U
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TEXHOJOTHYECKHUX ), CUCTEM (HAIpUMep, CUCTEM KauecTBa ), IPOU3BOICTBA.

r ! Cepruduranusi COOTBETCTBHUS — 3TO ACHCTBHE TPEThEH

| CTOPOHBI, JOKa3bIBAIOIICEC, 9TO obecrieunBaeTcs

HEo0X0/1MMasi YBEpEHHOCTb B TOM, YTO JIOJKHBIM
o0pa3zoM ureHTH(GULIIPOBAHHAS TPOLYKIIHS

COOTBETCTBYET KOHKPETHOMY CTAHJAPTy WJIU APYrOMYy

HOPMAaTUBHOMY IOKyMeHTY. IIpu aTom nox
COOTBETCTBUEM IIOHMMAETCs COOMIONEHHE BCEX
YCTaHOBJIEHHBIX TPEOOBAHUI K MPOAYKIMH, IPOLIECCY
unu ycayre. Ilog Tperbeit CTOpOHON TOHUMAETCS JIULO
WJIM OpraH, IPU3HAaBAEMbIN HE3aBUCUMBIM OT

Y4YaCTBYIOIIMX B pPACCMAaTPUBAEMOM BOIIPOCE CTOPOH.

VY4acTByIOIIKE CTOPOHBI IPEACTABIIAIOT, KaK MPABUIIO, UHTEPECHI MOCTABIIUKA (IIEpBasi CTOPOHA) U
nokymnareneit (BTopast ctopona). Ciemnyer 0co0o MoJ4epKHYTh, YTO CepTUHUKAIMA — 3TO BCEraa

JNEHUCTBUE TPEThEU CTOPOHBI.

DKojoruyeckasi cepTu(uKaIus SBIIeTCs YIIpaBIeHYECKON Mepoii o 0OecreueHHIo KadyecTBa
TOBApOB, Pa0OT, YCIYT SKOJIOTMYECKOTO XapakTepa. JKocepTU(UKAIMS MPOBOAUTCS C LENbIO CO-
371aHMs1 SKOHOMHUKO-TIPAaBOBOTO MEXaHM3Ma MO peau3aliy MpaBa TPaKAaH Ha OJIaronpUATHYIO

OKPYKAIOIIYIO Cpey.
DxocepruuKanus crocoOCTBYeET:
*BHEIPECHHUIO 3KOJOTHYCCKH 0E30MACHBIX TEXHOJIOTHYSCKUX MIPOIECCOB  000PYI0BaHHMS;

*TIPOM3BOJICTBY IKOJIOTHUECKH OE30MaCHOM MPOMYKIIMU HA BCEX CTAIHIX €€ )KU3HEHHOTO ITHK-

J1a, TIOBBIIICHUIO €€ KaueCTBa U KOHKYPEHTOCIIOCOOHOCTH;

*CO3JaHHIO yCHOBI/Iﬁ I OpraHru3ali MMporu3BOACTB, OTBCHAIOINUX YCTAaHOBJIICHHBIM 3KOJIOTHU-

YeCKUM TpeOOBaHUSM;
*COBEPILICHCTBOBAHUIO YIIPABJICHUS XO3SIMICTBEHHON U UHOU JIE€ATEIBbHOCTHIO;

IIPCAOTBPAIICHHUIO BBO3a B CTPAHY 3KOJOTHYCCKH OIIACHBIX IIPOJ LII/Iﬁ TEXHOJIOT UM, OTXO-
3 3

JIOB, yCIIyT;

*UHTErpallii 3KOHOMUKH CTPaHbI B MHpOBOfI PBIHOK MW BBITIOJIHCHUC MCKIYHAPOIHBIX 00s13a-

TCJIBCTB.

Jlnst co3maHusi MpaBOBOM 0a3bl OpraHM3allMd M TpOBENeHHs padoT Mo 3KocepTU(UKAIIUH

MIIP Poccun hopmupyeT cuctemy 3KOJIOTHIECKON CepTUPHUKALINU, COACPIKAILYIO:

*KOMIIJIEKC HOPMATHUBHBIX JOKYMCHTOB, YCTAaHABJIMBAIOUIUX IIPUHIIUIIEI, HOPMATUBBI U IIPpaBU-

J1a KO CepTU(UKAIIHH;

*CUCTEMY OpraHOB, O0ECIEUMBAIOIIMX OPraHU3aIMOHHO-METOJMUECKOE PYKOBOJCTBO M-
TEIHHOCTHIO TIO MPOBEICHUIO YKOCEPTUPHUKAIINH, aTTECTAIUIO IKCIIEPTOB-aAyAUTOPOB H aK-
KpPEIUTALMI0 OPTraHOB 10 SKOCEPTU(DUKAIIUH, MPOBEIEHUE IKOCEePTU(DUKAIINH, UHCIICKIIH-

OHHOTO KOHTPOJISE ¥ MH()OPMAIIMOHHOE 00CTY)KUBaHUE;

*peecTp CUCTEMBI Ul y4€Ta OpPraHoB M0 KOCepTU(UKALMH, CEPTHPUINPOBAHHBIX 0OBEKTOB,

BBIJIaHHBIX YKOCEPTU(PUKATOB.
Ora cuctema CTPOUTCA Ha CIEAYIOUMX TPUHIMIIAX:
*HAJIMYUS COOCTBEHHOM OPraHU3aIlMOHHON CTPYKTYPHI;
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*HE3aBUCUMOCTH OPTraHOB 110 YKOCEPTHPHUKAIIMH OT YUaCTBYIOIIUX CTOPOH;

*YCTAHOBJICHWE COOCTBEHHBIX MPABUII U MPOIICTYP YIPABICHUS AJIsl IPOBEICHUS IKOCEPTUH-
Kalluu;

*B3aMMO/ICHCTBUS Ha OCHOBE COIJVIAIICHUH C MHBIMU CHUCTEMaMU cepTU(UKaUU (CUCTEMA cep-
tudukanuu [OCT P, cucrema rurneHndeckoit cepTudukaiim).

DKoJoruyecKkasi CepTU(HUKALNS MOKET MPOBOAUTHCS KaK B

00s13aTeTTLHOM TMOPSJIKE, TaK M HA T0OPOBOJILHON OCHOBE.

Oobazamenvnas 3Kkocepmugukayus NPOBOIUTCS B CIIydasXx,
MPEyCMOTPEHHBIX 3aKOHOIATeNECTBOM P®D, pecyOnuk B
cocrase PO. Jooposonvras cepmuguxayus oCylmecTBISACTCS B

paMKax CucreMEl B T€X clIydadax, o KOTOPbIM B

3aKoHOAATeNbHBIX akrax PD He npexycMoTpeHO NpOBEACHUE
o0s3aTenbHOM dKocepTuduKanuy. OHa BBHITIOIHIETCS 110
VHULMATHBE 3asBUTENS HA OCHOBE JOTOBOPA MEKly OPraHOM I10

cepTu(UKauU U 3asiBUTEIIEM.

MexaHu3M JTOCTHKEHHUS 1IeTTH SKOCePTU(UKAIIMH BKIIIOYaeT B ceOsl:

*YCTaHOBJICHHE TPEOOBAHMIA IO 00ECTICYCHHUIO KOJIOTHUECKOM Oe30TIaCHOCTH;

*KOHTPOJIb COOJIONICHUSI YCTAaHOBJICHHBIX TPEeOOBAHMIA;

*MEpHBI MPABOBOTO U AKOHOMHUYECKOTO BO3/ACHCTBHS [UId 00ecreueHHs BBIIIOJHEHUS TpeOoBa-

HUH 110 00eCTIeUeHHIO SKOIOTHUECKOi 0€30TTaCHOCTH.

Pabotsl mo ceprudukanyu B pamkax CHCTEMBI OCYIIECTBIISIIOT OpraHbl 10 dKocepTuduka-
IIUHM, HUCHBITATEIbHO-aHAJUTUYECKHE Ja00paTOpuu (LIEHTPBI), AKOAYTUTOPHI, KOTOPbIC TOJKHBI
OBITh aKKPEAUTOBAHBI WM aTTECTOBAHBI B YCTAHOBJICHHOM Mopsiake. OpraHbl 1Mo 3KocepTH(HKaA-
UM akkpeauTyroTcss B CucteMe Ha IpaBo MPOBEACHUS paboT, UCIBITATEIbHOAHATUTUYECKUE JIa-
00paTopHH - Ha TEXHUYECKYI0 KOMIETEHTHOCTh M HE3aBUCUMOCTb.

WNudopmanus 00 oObekTax, MpOMIEAIINX dKOCEPTUHKALINIO, BKItouaercs B Ilepeyens, ko-
TOPBIN €KETOAHO MyOnuKyeTcs. B ciydae Hecoracust 3asiBUTENIS ¢ PEIIEHUEM OpraHa Mo 3Kocep-
TuuKaKu 00 OTKaze B BbIJaYe dKOcepTU(UKATA, JTAHHOE PEIICHHE MOXKET OBITh 00XKalOBaHO B
denepanbHOM oprane CHCTEMBI.

PaccmoTpuM (yHKIMH, BBITOJIHEHHE KOTOPBIX MIpeaycMaTpuBaeTcs B pamkax CHUCTEMBI.
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TyHKIHA CHOTEME 3KOCEPTHOHKAIIHE

BE,I[EH HE PEECTREA CHCTEMEL

DopMHpoEaHHEe TONHTHER B obIacTy
SKOoCEpTH D HKALIHH

.AKKPE,E[HTB.L[HH OpTaH o [0 3EQCERTH-
DHEAIHE

ﬁl{l{p EOHTADHA HCIIETATENEH O -
aHATHTHYECKHE TabopaTopHi

BraumomeHCTEHE H rapMOHHIAIHA
DEATENEHOCTH © MEXT VHAPOLHEIMHE,
HAHOHATEHEIMH H O YTHMH CHCOTE-
ManH cepTHOHKALHH

Obecmedenne HHGoOpMATHOH HEH H
KOHCYILTATHE HO- METONHYECKHE YOILVT,
HEQOXOIHMEE IIA QWHELHOHHD OBaHHA
CHCTENMEL

OEE,FLT.IE CTENMEHHE HHCIIEEITHOHHODO
FOHTR I

lloenmenne reanuduran vy cuena-
JTHCTORB B OEHE.CTH QKOCEPTHlilHI{E.HHH

IlomroToEkKa H aTTECTALHA SKCOEPTOR-
ayLuTopoE CHCOTE ME

SrocepTHOHKANHA ob ReKToR

PazpaboTka ¥ akTyanH3allHA Hop Ma-
THEHO-MET-GIHYECKGE TOKVMEHTAIHH,

HCITONEBESVE MoH B PanEax (CHCTEMEL H EE
JECIERTAMH

DbECHeYeHHE Ha OCHOBE SakIioY ae-
MY COTMAINIRERE C© OPYTHMH CHCTE-
MALMH CepTHDHKAHH B3aHMHOT0 OPH-
SHaHHA cepTHPHKATOR, aTTECTATOR,
SHAKOE COGTBETCTEHA H PESYILTATOR
AMATHE AR

Puc. 8.1. ®yHkunu cucreMsl cepTHPUKANNA

JlesITeIbHOCTh OPraHOB MO 3KOCEPTU(UKAIIMHM M MCIIBITATebHO-aHATUTHYECKUX J1abopaTo-

puii (LIEHTPOB) OCYILIECTBISECTCS HA OCHOBE JIMIEH3MOHHOIO J0roBOpa, 3akitodeHHoro ¢ MIIP
Poccun.

[Topsinok mpoBeaeHust pabor mo skocepTHduranuu B pamkax Cucrembl B oOmieM BHJe

IIpEeyCMaTPUBAET:

*HaIPaBJICHUE 3asBUTETIEM JEKJIapallMi-CIPAaBKH O MPOBEICHUHU HKOJIOTUYECKON cepTH]HKa-
IIUM KOHKPETHOTO 00BEKTa B COOTBETCTBYIOLIHMIA OpTraH MO CePTUPHUKALINN;

*paccMOTpPEHUE JeKIapaAUU-3asIBKHU;

*BBIOOP HCIIBITATENBHOM 1TA00paTOpUU(IICHTPA);

*IIPOBEJICHNE UCCIIEIOBAHNI MU UCIIBITAHUI OTOOpaHHBIX (MIP00) 00pasIoB;

*YCTaHOBJICHHUE COOTBETCTBHS CEPTUPUIIMPYEMOro 0ObEKTa NPEABABIIEMbIM K HEMY Tpebo-
BaHUSM M MPUHATHE PELICHUS O BOZMOKHOCTH BBIIauy dKoCcepTH(UKaTa;

*uH()OPMHUPOBAHHE 3aABUTEIIS O PE3YIABTATAX IKOCEPTUPHUKALINN;

*BBIJ]aYy DKOCEPTH(PHKATA HA OCHOBE IOJIOKUTEIBHBIX PE3YIbTaTOB CepTH(PUKALUN U BHECE-
Hue cepTuduuupoBaHHOTo 00BekTa B PeecTp CucteMsl.

Best nesrensHocTh CHCTEMBI ONIUPACTCS HA HOPMAMUBHO-MENOOUYECKYIO Oa3y:

*3aKOHBI, 3aKOHOJIAaTENIbHBIE aKThI, cortamenus Poccuu, copepkaiime 3KoJoruueckue Tpedo-
BaHUSI MJTM BOIIPOCHI AKOCEPTUPHUKALINN;

*HOPMAaTHBHbIE JIOKYMEHTHI T'OCYIapCTBEHHBIX OPraHOB KOHTPOJIS W HAI30pa, COAepKalliue
TpeOOBaHUS TI0 OXpaHE OKPYXKAIOIEH Cpelibl;

*MEXIYHAPOJHBIC M HAIIMOHAJILHBIE CTAHJAPTH M HOPMBI IO 3KO0E30TIaCHOCTH;

*KOMILJIEKC PYKOBOSIIUX JOKYMEHTOB, YCTAHABIMBAIOLINX MMPUHLIUIIBI, OPraHU3aLHUIO, IPABU-
Ja ¥ mporueaypsl sxoceptuduranuu B Cucreme;

*CIIPaBOYHYIO, OTYETHYIO U JPYI'yI0 JOKYMEHTAIHIO 110 CepTH(UKALINY;



CMOLBHCKNT
Cneyuanvnocms: 12.05.01 «Onekmponnvie u ONMUK0-21eKMpOHHbIE { @aaaan
npubopbl U cucmemsbl CHeYUATbHO20 HAZHAYEHUS» .
Memoouueckoe obecneuenue oucyunaunvt B1.0.05 «Oxonocusy

*IiepeyeHb 0OBEKTOB, MOIIEKAIIUX IKOCEPTUDHUKAIINH.

DKOHOMHUYECKAst JeATEIbHOCTh CUCTEMBI OCYIIECTBISETCS HA OCHOBE JIMLIEH3UOHHBIX COTJIa-
IICHUH ¥ XO3IHCTBEHHBIX JOroBOpoB. CpecTBa, MOMydyeHHbIE MO JULIEH3UOHHBIM COTJIAILICHUSIM U
X03/I0TOBOpaM, a TakKe MHBIC CPEJCTBA, MCIOJIb3yeMble JJIS OpraHu3aluy (yHKIMOHUPOBAHMS
CucteMsbl, akKKyMYJIHPYIOTCS Ha cdyere ¢enepaibHoro oprana CUCTEMBI.
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duinan ¢enepajbHOro rocyIapcTBEHHOr0 0KHIXKEeTHOT0 00Pa30BaTe/ILHOI0 yUpesKIeHUs
BbICIIEr0 00pa30BaHMs
«HanuoHaJbHbIH HcceIoBaTeIbCKN yHUBepcuTeT «MIW)»
B I. CMoJ1eHCKe

MeToanuyeckre peKOMEHAALMHU K NPAKTHYECKUM 3aHATUAM
10 JUCHHUILINHE
IKOJO0I'UA

(HAMMEHOBAHME JUCUHUIINHBI)

Cmoutenck — 2019 .
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1.lenu u 3agayumn, o6bem npakTU4eCKUX 3aHATUN MO AUCLUNTINHE

Ilenp mpakTUYECKUX 3aHATHI MO AMCLUIUIMHE «DKOJOTUS» — 3aKpPEIUIEHHE JIEKIMOHHOTO
MarepHuaia JAUCHUIUINHBIL, OOydeHHE CTYACHTOB MPAKTHUYECKOW CTOPOHE KOMIIETEHIUH, 3aKper-
JICHHBIX 3a JUCLUILUIMHOM.

OObeM MPAaKTUYECKHX 3aHATUN - B COOTBETCTBUHM C pabodell MporpaMMoil JHUCIUILTMHBI
«CrenBonpocsl TEOPUU IEKTPOIIPUBOIAY.

2. 3agaHuA Ha npakKTn4yeckKkue 3aHATUA NO AUCLUMNIIUHE

3adaua pacuéma 3azpazHeHuss ammocghepul 8b16pocamu

PacyéT KOHLIeHTpauuu BpeJHbIX BelleCTB OT OMHOYHOI'0 MICTOYHHMKA

Ycnogue: nns Bcex Tpex BELIECTB COIJIACHO CBOEMY BAPUAHTY OHPENEIUTh HPU HEOIAronpHsTHBIX
METEOYCIIOBUAX MAKCHMAJIbHbIE 3HAYEHUS KOHIIEHTPALMU Ta3a Cy' , PACCTOSHHSA Xy' IPU KOTOPHIX
OHU JIOCTUTAIOTCS, 4 TAKKe HEOOXOAUMBIE COIYTCTBYIOLINE TAPAMETPhI. BeIMUMHBI 111 3aHECEHHS B
UTOTOBYIO TAOIHUILY: Cv' , Xu', F', cg', TIIKps'.

Pac4yéT onacHoii CKOpOCTH BeTpa

Ycnosue: Paccuntars onacHyio CKOpPOCTb BeTpa MpH KOTOPOH OyayT JOCTUTHYTHI KOHLIEHTpAIMH
cM', TIOJTYYEHBIE B IIPEBIAYIIEM ITYHKTE.

PacuyéT npuseMHBbIX KOHIlEeHTpanui no ocu ¢pakesa

Ycnosue: PaccunTarth, Kak pacrpeessioTcs IpU3eMHble KOHIIEHTPAIUH ¢' 0 ocH (akesa Ipy He-
ONarompUsATHBIX METEOYCIOBHSIX M OMACHOM CKOpocTH BeTpa? s KaXKAOro BELIeCTBa IMOCTPOUTH
rpaduKu pacupeaeseHns KHIEHTPAIMH 1o ocH (akena B quanazoHe paccrosauii [0; 10-xm] ¢ marom
He pexe 0,25-xm. Ha rpaduke yuects (POHOBYIO KOHIIEHTpAIHIO, OTMETUTH JIMHUIO [1JIKs. I'padukn
JOJKHBI YIOBIETBOPSTH YCIOBHSIM:

e rpaduk nowkeH ObITh mocTpoeH OT 0 U 10 x=10-xm, JTOMKHBI OBITH OTMEUYEHBI BCE TOUKH,
B35ThIE AJIs1 IOCTPOEHUS (MaJIbIM KPYIJIBIM MapKepoM);

® JIOJOKHBI OBITH MOANHUCAHBI OCH, €AMHUIBI U3MEPEHHsI BEJTMUUH, O(POPMIICHBI 3ar0JI0OBOK MU
MOJIPUCYHOYHAs! TIOANNCH K PUCYHKY; JIMHUM, HAaHECEHHBIC HA Tpa(UK JOJDKHBI OBITH Pa3iu-
YUMBI (LIBET, TOJIIIMHA, BUJ HAYEPTAHUS JIMHUH JOJKHBI TIO3BOJIATH OJTHO3HAYHO OTPEACIAThH
KOHKPETHYIO JIMHUIO Ha rpaduke); opopMiIeHa SKCIUITMKALUS PUCYHKA ¢ OOBSICHEHHEM HaHe-
CEHHBIX JINHUH U IPOYUX 0003HAUEHUII;

e Ha rpaduKe J0JDKHO ObITh HAHECEHO: JIMHUS KOHILEHTPAIMH C YKa3aHHOM TOYKOH, COOTBET-
CTBYIOIIEH MaKCUMyMY KOHLEHTpAIlMM JAHHOTO BEIECTBAa, U IMOJAIMUCHIO 3HAYCHUH XM U
cMtCp; TMHUS POHOBOTO YPOBHSI KOHLIEHTPAIMH Cp; THUA [1IK,; mo manHOMYy BelecTBy.
Crenarp BBIBOBL.

PacyéTt npu3eMHbIX KOHIEEHTPALMH B TOYKAX, YAAJIEHHbIX OT OCU (paKesia

Ycnosue: Paccuntath, Kak pacipe/elIaioTcs IPU3eMHble KOHIIEHTPAIUHU ¢' B TOUKAX, yAaleHHbIX OT
ocu ¢axkena Ha paccTosHUAX V. [TocTpouTh rpaduku ¢ MoIsIMU KOHLEHTPALMHA Ui KaXJI0ro Bellle-
ctBa. ['padyKu TOKHBI yIOBIETBOPATH CIESAYIOIIUM YCIOBUSIM:

¢ JIMHUU ypOBHCfI JOJIZKHBI OBITE pa3siinuMBbl UJIA TOATNIUCAHBI, UJIA 0071aCcTH 3HAYEHHHI JOJIZKHBI
OBITE pas3siiMiIuMbl U COOTBCTCTBOBATD JICTCHAC, 3HAYCHUS JIMHUH YPOBHA WJIN Fpa(bI/IKOB 10~
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BEPXHOCTH JIOJDKHBI COOTBETCTBOBATh 3HaUeHUsAM MyHKTa 0 Pacuér mpu3eMHBIX KOHIIEHTpa-
it mo ocu (akena;

® JIOJDKHBI OBITH MOANHUCAHBI OCH, €AMHUIBI U3MEPEHHsI BEJTMUUH, O(POPMIICHBI 3ar0JI0OBOK MU
MOJIPUCYHOYHAs! MOJMUCh K PUCYHKY; O(OpPMIICHA SKCIUTMKAIMS PUCYHKA C OOBSICHEHHEM
HAHECEHHBIX JIMHUNA U MPOYNX 0003HAYCHH;

e rpaduk JomKeH ObITh mocTtpoeH oT ToukH (0;0), 1 B TakoM Maciitabe, YToObl XapaKTepHas
ero (urypa (cBeua) momenianach B «okHe» rpauka: He ObUIO MyCTHIX 30H CIpaBa OT (GUry-
PBI, CHU3Y M CBEPXY, HO IPH 3TOM (hurypa JobKHA OBITh TOJTHOCTBIO, @ HE 00pe3aHa; Yhcio
TOYEK sl mocTpoeHus mo ocu Oy noKHO ObITh He MeHbIne 11: (5 B KaXIyl0 CTOPOHY IO
ocu Oy, u 1 Touka Ha ocu Ox); mar Mo 06euM ocsiM T0JHKEH ObITh PABHOMEPHBIM.

PacyéT KOHIeHTpAaL Uy NPU CKOPOCTH BeTpPa, OTVIMYHOM OT ONACHOM

Vcnosue: Paccuntath, Kak pachpe/ieNsioTcs NpU3eMHbIe KOHLEHTPALMH ¢' 110 ocu (hakena TIpH CKo-
poCTH BeTpa, OTJIIMYHOM OT omacHOM. s KaXKaoro BeliecTBa MOCTPOUTH TPapUKH pacipeaeieHus
KOHIIGHTpaluu 1o ocH ¢akena B auana3oHe paccrostauit [0; 3-xm] ¢ marom He pexe 0,25-xm. Ha
rpaduke ydectb (POHOBYIO KOHIICHTpauuio, oTMeTUTh JuHUIo 11JIKs, a Taxke nuHuIo pacnpenene-
HUS KOHIEHTparuu u3 1. 0 Pacu€r nmpuseMHBIX KOHIEHTpauui nmo ocu (akena. I'paduku NOIKHBI
yIOBIETBOPATH ycinoBusM 1.1.3.3. Kpome Toro, paccuutaTh OTHOCUTENBHOE U3MEHEHHE KOHLIEHTpPa-
LIUU Cxy B TOUKE C KOOPAMHATAMH [X, | TP U3MEHEHUHU CKOPOCTHU BETPA C ONACHOW UM A0 33JaHHOU
B YCIIOBUH U
BeIuuuHbI 118 3aHECEHHS B MTOTOBYIO TaOIHILY: C'MU* , X' MU*, OC'xy.

PacuéT B ciiyyae Ha/IM4uA B BbIGPOCE HECKOJIBKUX BpeAHbIX BELECTB

Ycnosue: PaccuntaTh KOHIICHTPAIMIO BEIIECTB B TOUKE ¢ KOOPJAUHATAMHU [X, ] MpU HEOIaronpusT-
HBIX METEOYCJIOBHUSAX U ONACHOW CKOPOCTH BETpa C MCIOJIb30BaHMEM MeToauku 1. Ommodka! Uc-
TOYHHUK CCBLIKH He HaljeH.. OmmoOka! McTOYHMK CCHIIKHM He Hali/IeH..

BeuumHbI 118 3aHECEHHS B HTOTOBYIO TAOIUILY: C'xy, Cxy*.

PacyéT BbICOTbI HCTOYHHMKA BBIGPOCOB

Ycnosue: Onpenennte MUHUMAIBbHYIO BBICOTY HCTOYHMKA BBIOPOCOB, MPOU3BOAS PACUYETHI MO KaXK-
JIOMY BEII[ECTBY, 3aTe€M y4ecTb dPPEKT CyMMAIIUU BPETHOTO JIEHCTBHSI, TIOCIE YETO CIeNaTh OOMM
BBIBO/I 110 UCTOYHUKY BBIOPOCOB. PacuéThl BHIMOIHUTE ¢ TOYHOCTHIO 10 1,0 M, HO He Gosee 10 ute-
paiwii 0 0JHOMY BellecTBY. BelMuuHbI 1715 3aHEeCEHNs B UTOTOBYIO TaOIUIY: Himin, Homin, Humin.

PacuyéT paauyca 30HbI BJIMSIHUA UCTOYHHMKA 3arpsa3HeHUi

Yenoeue: Onpenennute panuyc 30HbI BIUSHUS UCTOYHHMKA 3arpsA3HEHUM aHAIUTUYECKH pe-
menueM ypaBHeHH Ommodka! UcTtouHuk cebliku He HaigeH. nipu s1 = 0,0511/1K/cy. Benmunns
U1l 3aHECEHHUSI B UTOTOBYIO TaOIMILy: 7, 7.

PacuéT npeae/sibHO JO0NMyCTUMbIX BEIGPOCOB
3aoaua. Onpenenuts [11B 1711 BEIOpOCOB.
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3adaua pacuéma 31eKmpomMazHUMHO20 U3/ay4eHust

PaccMoTpuM cTaHzapTHyI0 3ajady omnpefeiieHus Hanpspk€HHocty OMMUW u nomyctumoro

BpeMeHI/I HpCGBIBaHI/IH B 30HC B paC‘IéTHI:IX TOYKaXx. I/ICXO,Z[HLIC JAHHBIC HpC,Z[CTaBJIeHbI B TaGJI.
Ounmoka! UCTOYHHK CCHIJIKHM He HAHTEH..
Ycnoeue: nia NCXOIHBIX JAHHBIX COTJIACHO BAPUAHTY:

IIpousBecTtu pacder 3ieKTpuyeckoil HampsxéHHocTH OMU no kaxaomy KaHaily, co3iaBac-
MOT'0 TEJIEBU3NOHHBIMH NEPENAOIIMMHI aHTEHHAMH, 110 MEPE yJAJIEHUs OT TEJELeHTpa C I1a-
rom 50 m 10 pacctosiaus B 1000 m;
[IpuBeneHHOTO BpeMeHU paboThl MEpCOHANA, YUUTHIBASA, YTO Typ HE NOJDKHO HPEBBIIATH 8
4acoB M BpeMsi MPeObIBaHNUS B KX/JI0W 30HE #; 337]aHO COTIIACHO BapHAHTY;
[TpousBecTH pacueT BeIMYUHBI HOPMUPYIOIIETo KodpduineHTa o s pabodet 1 KUIoH 30H;
[ToctpouTs rpaduk pacnpeaenaeHus MMEeKTpHUecKon HanpshkeHHocTn DMU B auamnazone pac-
crosiauii [0; 1000 M] ¢ marom 50 M, Ha rpaduke ykazaTh NpEIeIbHO TOMYCTHUMBIC YPOBHU
HaIpPsDKEHHOCTH, 3aJJaHHbIE COTJIaCHO BapuaHTy. Clienarb BHIBOBI.
[TocTpouTh aHANOTHYHBIA MPEABIIYHIEMY MYHKTY IpadUK pacrlpeaeieHust 3JIeKTPUUECKOM
HanpsbkeHHocTH DOMMU B auamnazone paccrosiauii [0; 300 Mm] ¢ marom 50 M, Ha rpaduke yka-
3aTh JIMHUM MPEJENIbHO JOMYCTUMBIX YPOBHEW HAINPSKEHHOCTH JUIA paboyeil 30HbI, paccyu-
TaHHblEe paHee. Clienarb BHIBOBI.
[TocTpouTh aHATOTUYHBIN MPEABIIYIIEMY IYHKTY IrpaduK 3aBUCUMOCTH MPUBEAEHHOTO Bpe-
MeHu Ty, mpedbiBanus B 30He DMMU B nquanazone paccrostauii [0; 1000 m] ¢ mmarom 50 M, Ha
rpaduke mpu HEOOXOTUMOCTH yKa3aTh JMHHIO § 4.
[ToctpouTh rpaduku pacnpeneseHus BETUUMHBI O JJIs KUJIOW W paboueil 30H B JAuana3oHe
paccrostauii [0; 1000 M] ¢ marom 50 M, Ha rpaduke yKa3zaTh JMHUU MPEIETBHO JOMYyCTUMBIX
ypoBHe#. Cnenatb BbIBOJIBI.
I'paduky TOTKHBI YIOBJIETBOPATH YCIOBHSIM:
O JIOJDKHBI OBITH MOJIHUCAHBI OCH, €AWHUIIBI H3MEPEHHS BEIHMYUH, 0(OPMIICHBI 3ar0JIo-
BOK WJIM NIOJAPUCYHOYHAsI TOJIHUCH K PUCYHKY;
O JIMHUM, HaHECEHHBbIE HAa TpaUK JOJDKHBI OBITH Pa3inUYMMbI (I[BET, TOJILIWHA, BUM
Ha4yepTaHUs JMHUM JTOJDKHBI MO3BOJISATH OJHO3HAUHO OIPEAEIATh KOHKPETHYIO JIH-
HUIO Ha rpaduke);
o o(opMieHa 3KCIUTMKALKS PUCYHKA JTMOO BBIHOCKH JIMHUH C OOBSCHEHHEM HaHECEH-
HBIX JTUHUH 1 IPOYUX 0003HAYCHHH.
IIpousBectu pacuer Hanpspk€HHOCTH OMMU U1 Kakooro kaHajla nepejad, a Takxke 3Haue-
HUe Ko3(duimenTa o BHYTpU JOMOB MAHEIBHOTO M KUPIUYHOTO Tuma Ha rpanune C33.
Crenarp BBIBOLL.
IIpousBecTu pacyeT pacCTOSIHUSL, HA KOTOPOM MOKHO CTPOUTH XKHJIbIE I0Ma UCXOMs U3 YCIIO-
BUs paBeHCTBA HanpspkeHHOCTH BenuuuHe [TV ¢ 3amacom 50%. O6ocHOBaTH BEIOOP KpuUTE-
pueB I pemieHus 3agauu. Pacyer opopMuTh B Buae Tabnuisl win rpaduka. Coenath BbI-
BOJ.

Pacuém 3nekmpu4eckozo no/ist 6030YWHbIX TUHUU

1. Paccuurarh juist 3a1aHHOTO BapUaHTa HANPSHKEHHOCTH HJIEKTPUYECKOTO MOJIA, CO3aBAEMOTO

BO3AYIIHOM JIMHUEH 3JeKTpornepenay B Toukax ¢ koopaunaramu x=0, 10, 20, 30, 40, 50 m.
CpaBHUTH MOJIyYEHHBIC 3HAYCHHsI C JOMYCTUMBIMU BenuunHamu. OMNpenenuTh B KaKoi
MECTHOCTH MOKHO TPOJOJDKUTH JaHHYIO JIMHUIO 3jekTponepenad. [loctpouts rpadux

E=f(x).

2. Paccuurath mym Ha pacctostaud 100 M oT KpaiiHeit (a3l BO3AYIIHOMN JIMHHUH.



CRONBHERNWI
Cneyuanvrnocmy: 12.05.01 «OnekmpoHnHnuie u ONMUKO-31€KMpPOHHbLE ( @nmnan
npubopbl U cucmemsbl CHeYUATbHO20 HAZHAYEHUS» W
Memoouueckoe obecneuenue oucyunaunvt B1.0.05 «Oxonocusy

3. Caenartb BBIBOJ O BO3MOKHOCTH MpoKiaaky BJI BOIM3M KUIIBIX 31aHUM, 1711 KOTOPBIX 0TIy~
CTUMBIH ypoBeHb myma coctaBisier 45 nbA (CH 2.2.4/2.1.8.562-96 Illym Ha paboumx me-
CTax, B MOMEIICHUSAX KUJIBIX, OOIIECTBEHHBIX 3/IaHUI U Ha TEPPUTOPUH SKUJION 3aCTPOUKH).

4. Paccunrarh pacCTOSIHHE, HA KOTOPOM YPOBEHD IIyMa CTAHOBUTCS HIMXKE JOMYCTUMOT0. OTMe-
TUTH Ha TpaduKe.

5. OcHoBbIBasiCh Ha MyHKTax 1-2, pacuurars u caenars 3D-rpaduku HanpsokéHHOCTH DI H
pacu€THOM BETUYMHBI IIyMa B 3aBUCUMOCTHU OT PacCTOSIHUSA OT UCTOYHMKA U3ITy4EHMs], CUM-

tast, yto BJI HanpaBneHo B10Jb ocu x. Beinenuts C33, a Takke TUHUU YPOBHS TOMYCTUMBIX
3gauyeHuii. O

3. TexHonorusa npoBeAeHUs NPaKTUYECKUX 3aHATUN

JJis CTyneH4YeCcKol TPYIIIBI Ha 3aHATHHU BBIIACTCSA 3a7aHne, 001mas (GopMyITupoBKa KOTOPOTO
MpUBE/JEHA B pa3/iesie 2 HaCTOALIMX METOANYECKUX YKa3aHUMH.

ANTOpUTM MPOBEACHUS MPAKTUYECKHUX 3aHATUN MO AUCIMILUIMHE MPEINOJIaraeTcs CIeayro-
1107078

- TOCJIe BblAaYu 3a/aHus B nepBble 30 MUH. 3aHATHUSI CTYAEHThl aHAJIM3UPYIOT HUCXOJIHbBIC
JIaHHEBIC

- OJIMH U3 CTYIEHTOB TI'PYIIbl BBI3BIBACTCS «K JOCKE» M JNEMOHCTPUPYET IPYIIIE BapUaHT
peLIeHKS 3aaHUsI CO CBOMMM YHMCIIOBBIMU JaHHBIMU;

- OpraHu3yeTcs HHTEPAKTUBHOE 00CYXKICHHE PE3YIbTaTOB

Cnucok nutepaTypbl

Wmxenepnas sxonorust: YueOnuk. [lox pea. nmpod. B.T. Mensenesa. — M.: 'apnapuku,
2002.

2. besonacHocTb xku3HenesTenbHocTU. Pen. C.B. benoB. Y4eOHUK 17151 TEXHUKYMOB U
By30B. — M.: Belcmas mkona, 2004.
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Kunos 10./1., Kynenxo I'M. CnpaBo4HuK 110 MEAUIIMHE TPYZA U 3KOJOTHH. — M.:
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