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1. Lenv nekuMoHHOro Kypca

JIeKIIMOHHBII KypC 3HAKOMUT CTYIEHTOB C MHXCHEPHOH SKOJIOTHEH M €€ MECTOM B 3HAHUSX O
YeJIOBEKE U MPHPOJIC

2. MeTtogunyeckoe obecneyeHue neKUMOHHOro Kypca

NHXXeHepHas 3Komnorus n eé MecTo B CUCTeMe 3HaHUW O YerioBeke U nNpupoae

[TpoOseMbl 3alIUTHI OKPYKAIOIICH CPEIbl 3aTParuBaroT Beex Jrofei. OT HUX HE CKPBITHCS HU
Ha JIpyroM KOHTUHEHTE, HH B caMOM Ii1yookoMm 6oMmOoyoOexuie. [1pitasck pazodparscst B mpooiie-
Max BO3ICHCTBUS YEJIOBEKa HA OKPYXAIOIIYIO CPEey, CIoco0ax 3alUThl OT HEraTHBHBIX MPOSBIIC-
HUH 3TOTO BO3JEHCTBHS, YETIOBEYECTBO CO3/IaJI0 MHOXKECTBO HAYK M HAYYHBIX HAIPABICHHUM, KaXK-
JI0€ U3 KOTOPBIX ONEPUPYET CBOCH TEPMUHOJIOTHEH, HCIIOIB3YET CBOM METO/IBI HCCIICIOBAHUI.

[ToHATHIHBIN anmapar MHXCHEPHOH HKOJIOTUU BKIIOYAET B ce0s MHOXKECTBO TEPMHHOB,

C(bOpMI/IpOBaHHBIX Ha CTBIKC PA3JIMYHBIX o0OracTel 3HAHUH. PaCCMOTpI/IM HCKOTOPLIC U3 HUX.
B

Buocgpepa — o0o0n04Ka 3eMIIM B KOTOPOW DPa3BHBACTCS JKU3HI -
pa3HOOOpa3HBIX OPraHW3MOB, OXBATHIBAIOIIAS HIKHIOK YacTh aTMO|
ctepsl (1o 15 kM), Bcro runpocdepy (10 12 KM) U BEpXHIOKO YacTi o

mutocdepsl (1o 5 kMm). B 6uocdepe xuBbie OpraHU3MBI U Cpeia M

LIECTBO SIBJISIETCS OJHUM M3 3TANOB Pa3BUTHS KU3HHU Ha 3emile, T.€
OJTHUM M3 dTanoB OuoreHe3a. Henb3st 3a0bIBaTh 0 TOM, 4TO 3eMils
Haln oOIui A0M, a, 3HAUUT, MPOOJIEMBI 3alTUTHl OKPY KAFOIICH
CpeIbl, T.€. IOJICPKAHMSI B JOME YUCTOTHI M OC30TaCHBIX JJIs KU3HU
YCJIOBU, 3aTParuBarOT BCEX JIFOICH.

—bwuocepa BOSHUKITA 3,5.-4,5 MIIP/. JIeT Ha3a[ U IIPEACTaBIEeT COO0N Pe3yIbTaT B3anMOIeH-

CTBHSI )KUBOU M HexHBOM Marepu. (Pa3Butre noustus ouocdeps — B. .
BepHajckuii)

Kak npumep MoxkHO mpuBecTH TOT (akT, 4To 99% BCero BemiecTBa B BEPXHHUX CIIOSIX JUTO-
ctepbl TpaHCHOPMHUPOBAHO IKUBBIMH OpraHU3MaMy. CymmapHasi Macca >KMBBIX OPraHH3MOB
3eMIIH OIIeHHBAETCS IPUMEPHO B 2,4-10%% 1,

Ucropus xu3HM Ha 3emiie OXBAThIBAET OKOJIO 3,5 MIPI. JIET U TOJIBKO 1,5 MIIH. JIET mponuio
C HayaJia MocJIeHEro nepuona «Kaunosouckou 3pvl» — MOMEHTA BO3SHUKHOBEHHUSI «AHmponoze-
Ha».

buocdepa pasBuBaerca. UenoBeueckoe OOIIECTBO SBISETCS OIHUM U3 IMANO8 PA3GUMUA
Jrcu3nu Ha 3emiie, T.e. OHUM M3 3TanoB Onorene3a. OTIMYUTENBHON UyepToil OMoreHe3a Ha co-
BPEMEHHOM 3Tarle BOJIOIUU SIBISACTCS BIMSHHE pa3dyMa (pa3yMHOH NEATEThbHOCTH YeTIOBEKa).
CrnemoBatenbHO, OMOTEHE3 MOTYYHIT XapaKTepHBIN MPU3HAK HoozeHe3a. COOTBETCTBEHHO MPOWC-
XOIUT MOCTETIEHHOE MpeBparieHne ouocdepsl B Hoochepy.

VIMeHHO WMHKEeHEpHasi SKOJIOTHS SIBIISETCS BEAYIIUM 3JIEMEHTOM MpeoOpazoBaHus Ouochepsl
B Hooc(epy. OHUM U3 LEHTPATBHBIX B WHXEHEPHOU 3KOJIOTHH SIBJISIETCS] IOHATHE «IKOJIO0THYe-
cKasi cucTeMa) (IKocucTeMa), KOTopasi OTHOCUTCS K KJIacCy CIOKHBIX CUCTEM (HEBO3MOXHOCTD
CTPOrOro MareMaTH4eCKOro ONUCAHWs, MHOTO3BEHHOCTh CTPYKTYPHOI'O COCTaBa U MHOIOCBS3-
HOCTb COCTABJISIFOIIMX CTPYKTYPHBIX €IUHULL).
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Hoocgepa — chepa pazyma, BICIIAs CTAIUsl pa3BUTHS OMOC(EPHI, CBSI3aHHAsI C BOSHUKHOBE-
HUEM U Pa3BUTHEM B HEH YEIIOBEUYECTBA, KOT/Ia Pa3yMHasl YeJIOBEUECKas JIeSITeIbHOCTh CTAHOBHUTCS
[JIaBHBIM OTIPEACISIOMNM (PAKTOPOM III00ATHLHOTO Pa3BUTHSL.

Haunewm ¢ ocHOBomosnararomux NOHATUN U onpeaeneHuil. B nmocnennee BpeMs MosIBUIOCH OT-
POMHOE KOJIMYECTBO CIOBOCOUYETAHUH, UCIIONB3YIOUINX KIACCHUECKHI TEPMUH «IKOJIOTHSI.

TepMHuH TIpeAJIOKEH HEMEIKMM y4eHbIM DpHCTOM [ekkenem B 1886 r. M3HauanbHO 3KOJI0-
IUsl paccMarpUBallach KaK HaykKa, HCCIENYHOoIlas 3aKOHOMEPHOCTH KHU3HENEATEIbHOCTH Opra-
HU3MOB B MX €CTECTBEHHOW cpene oOWTaHus, T.e. Kak OModKonorus. B HacTosimee BpeMs: 3TOT
TEPMHUH YHNOTPEONSAIOT Ui 0003HAYCHHUSI CUCTEMBI IKOJIOTUYECKUX 3HAHUH, COCTOSIIEH U3 pas-
JMYHBIX HaIIpaBJICHUH, KaKJI0€ U3 KOTOPHIX MOJKET BBICTYNAaTh B Kauy€CTBE CaMOCTOSTEJILHOMN

HayKH.

IKonozus — Hayka, U3ydyarolas yCJIOBMsI CYIIECTBOBAHUS JKUBBIX OPIaHU3MOB, X B3aUMO-
CBSI3b MEXIY COOOH M Cpeqoi, B KOTOPO OHU OOUTAIOT.

O,I[HI/IM N3 HCHTPAJIbHBIX MOHSTHH SABISCTCS «IKOJOTHUYECKasi CUCTEMAa).

OKonozuueckaa cucmema (IKocucmema) — 3TO COBOKYITHOCTb COBMECTHO OOUTAIOLIUX pa3-
HBIX BUJIOB OPI'aHU3MOB U YCJIIOBUI MX CYLIECTBOBAaHUS, HAXOASIIUXCS B 3aKOHOMEPHON B3aUMO-
CBSI3M JIpYT C JpyroM (IpuMep: 03€po, KOMHaTa, IJ€ YEJOBEK MPOBOAUT 3HAYUTEIbHYIO 4YacTh
JKU3HHM).

DKOJIOTUYECKNE CUCTEMBI MOT'YT OBbITh!
* MHKPOIKOCHUCTEMaMH (TOPLIOK C IIBETKOM);
+ Me303KocHucTeMaMu (Jiec, Ipyn);
+ MaKpo’KOCHUCTeMaMHM (OKeaH, KOHTUHEHT)

Crnenyroriee MOHATHE, HE MEHEE BAXKHOE ISl MHKEHEPHOM 3KOJIOTUHU, 3TO — IKOI02UUECKUlL
¢axmop.

DKonozuueckuil pakmop — >IEMEHT CpeJibl, OKa3bIBAIOIINN CYIIECTBEHHOE BIUSHUE HA KU-
BOM OpraHU3M.

Dkonornyeckre (HakTopbl MPUHATO AESIUTH Ha:
+ (bakTOpBI HEXHMBOM cpebl (HampuMmep, KIMMaTHYeCKUe — TEMIIEpaTypa, BIIaX-
HOCTb U T.IL.);
+ OuoTHueckue — (aKTOPbI KHUBOM CPEIbl, CBS3aHHBIC C BIUSHHEM JKUBBIX CY-
IIECTB;
* AHTPOIOTeHHbIE — (PAKTOPHI, BIAMUSIIOIINE B IPOLIECCE NEATEILHOCTH YEIOBEKa.

AHTpoOnoreHHas aKonorus

OKOJIOTHs 4YeJIOBEKa — HayKa, 3aHMMAIOILAsCsA MCCIENOBAHUEM DKOCHCTEMBI «UEJIOBEK — OK-
pyxaroliasi cpeia», IpU4eM paccMaTpuBaeMas dKOCHCTEMAa MOXKET HOCHTh INIOOANbHBIN, peruno-
HaJIbHBIN U JIOKAJIbHBIN XapakTep.
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OcHoBHOI IpeaMeET
U3Y4YCHUS
AHTPOIIOTEHHOM
9KOJIOTUU —
BO3JICHICTBUE YEIIOBEKA

Ha OKPYKaIOLIyIO €ro

cpeny (Ha mpupony), a
TaKke U 00paTHOE
BIIMSIHUE OKPYKAIOLLIEH
cpenbl Ha
KU3ZHEICATENIbHOCTh

YCJIOBCKaA.

Axanemuk IlIBapir C.C. — «Bo3nukias 6onee 100 et Ha3a1 HKOJOTHs HA HAITUX IV1a3ax
CTAaHOBHTCS TEOPETUUYCCKOW OCHOBOU ITOBEICHUS YEIOBEKA WHIYCTPHAILHOTO OOIIECTBA B MPUPO-
Je»

B HacTosimiee Bpemsi eCTh Bce OCHOBaHUSI TOBOPUTH O TOM, YTO BCEBO3pACTAIONICE Pa3pyIIu-
TeIbHOE BO3CHCTBHE aHTPONOTCHHBIX (DAKTOPOB Ha OKPYKAIOIIYIO Cpely MpuBeio €€ Ha TpaHb
KpHU3HCa.

BsaumozeiicTBre yenoBeka ¢ OKpyKarollei ero cpeaoil MO>KeT MPOUCXOAUTD:

*B IIPOIIECCe IPOU3BOJCTBEHHOM JIEATEIIPHOCTH YeJIOBEKa
*B TIpolecce OBITOBOM JAEITETLHOCTH
*B MPOLIECCE BOCHHBIX JICUCTBUI

Kakgast U3 3TUX COCTaBIISIONIMX JIEITCIHLHOCTH YejoBeKa 00J1ajaeT CBOMMHU OCOOCHHO-

CTSIMH C TOYKHU 3pEHUS PYHKITMOHUPOBAHUS SKOCUCTEMBI «JICIIOBEK — OKPYKAIOIIas Cpeaar
Hac OGynet unTepecoBarh (GyHKIIMOHUPOBAHUE JTIOKATHHONW KOCUCTEMBI «UEIOBEK — MPOU3-
BOJICTBEHHBI OOBEKT — OKPYXKAIOIIAS CPEIIaY.

Aunmponozennasa IKonocusa SBISETCS MEXIUCUUIUIMHAPHOW HAyKoM, Oaszupyrolieiics Ha
KOMITJICKCE «IKOJIOTH3UPOBAHHBIX» (PYHIAMEHTAIBHBIX HAyK WM TMPUKIAJHBIX JHCIUILUINH, pe-
HIAFOIIHUX MPOOIEMBI PAIIMOHATFHOTO B3aUMOeHCTBHS o01iecTBa u nmpupoasl. Ocoboe mecTo cpe-
1 TIPUKJIAIHBIX JTUCIUIUIMH, BXOJSIIUX B aHTPOIOTCHHYIO JKOJIOTHIO, 3aHHMAeT WHXCHEpHAs
9KOJIOTHSI.

Huocenepnasn rkonocus — NpUKIIaTHAS JUCIUTIINHA, MIPEICTABISAIONIAs COO0M cHCcTeMy Ha-
YYHO 00OCHOBAaHHBIX HHXEHEPHO-TEXHIUUECKUX MEPOIPHUATHIA, HallpaBIEHHBIX HA COXpaHEHUE Ka-
YEeCTBA OKPYIKAIOIICH CPeIbl B YCIOBHSAX PACTYIIETO MPOMBIIIICHHOTO TPOU3BojicTBa. MH-



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexHukay
Ipoghunv «nepeoobecneuenue npednpusmuti»

Memoouueckoe obecneuenue PII[] B1.0.08 «Dxonocus»
JKEHEPHAs IKOJIOTHs BO3HUK/IA HA CTHIKE TEXHUYECKHX, €CTECTBEHHBIX U COLMAIBHBIX HAYK.

B oteuecTBeHHON nUTEpaType HApAIY C TEPMHUHOM
«HMHXEHEPHas HKOJIOTHSI» YACTO MCMONB3YHT TEPMHHBI,
OJIM3KHE T10 CMBICITY, HO HE ABJIAIOIHECd CHHOHUMAaMH,
HaMpuMep: «IPHUKIAJAHAS IKOJIOTHA», «IIPOMBIILIIEHHAS
3KOJIOTHA», ((6630HaCHOCTb KH3HCOACATCIBHOCTH, «3alIHUTa
OKPY>KaIOIIeH Cpeasl», «0XpaHa OKpPYKaroIIeH cpeapn,
«oxpasa Tpyaa» u 1.1n. Ocobo caeayer OTMETHTh IBa

MOCIEJHNUX TEPMHUHA.

Oxpana okpy:karoneil cpeabl Mo OnpeaeaeHuIo NPeaCcTaBIseT
co00ii crcTeMy IIPaBOBBIX, TEXHUYECKUX U CAHUTAPHBIX Mep,
o0ecrevynBarOIIUX PalOHAIBHOE HCITOIBb30BaHNe, COXPaHEHNE

¥ BOCIIPOM3BOJCTBO MPUPOJHBIX PECYPCOB.

OxpaHy okpyskaromeil cpebl clieyeT OTHECTH K
HAMPABJIEHUSM, IIUPOKO UCTIOJIB3YIOIIHM 3KOJIOTHYECKHE
3HAHWS, UMEIOIINE CKOPee CMBICIT 3alPEeTOB WIIM OrpaHUYeHHH
(TEeXHHMYECKHX, FOPUAMYECKHX, OPraHH3aLMOHHBIX  T.11.)

HEXEIN ONITUMH3AUH MPHUPOIOIIOIB30BaAHHA.

C apyroii CTOPOHBI, OXpaHa OKPYIKAIOIIEH Cpebl SIBISETCS CHCTEMOI, MPaKTHIECKH
peanusyronieil Te 1eneHanpaBieHHbIe AeHCTBUS, KOTOpble (hopMUpYIOTCs (C HAyYHBIM 00OCHOBA-
HUEM U OIBITHO-DKCIIEPUMEHTAILHBIMH TOATBEPKICHUSIMHU) B paMKaX CaMOCTOSITEIbHON HaydHOM

JUCHUITIINHBI ((I/IH)KCHepHaH OKOJIOTH».

UYro xacaercsi TEpMUHA «OXpaHa TPYAa», TO, Ka3aJI0oCh ObI, OH OTCTOUT €IIe JAJIbIIE OT TOHS-
THS «3KOJIOTHS», HO 3TO TOJBKO Ha MEPBBIN B3MIsA. ECM NPUHATE TE3UC O TOM, YTO BHYTPUNPO-
M3BOJICTBEHHAsI OKPYKAIOIIIasl Cpelia U JIF0U, padoTarolue B Hel, B3aUMOJIEHCTBYsI, 00pa3yIoT JI0-
KaJbHbIC YKOJIOTHYECKHE CUCTEMBI, C YeM TPYIHO HE COTIIACUTRCS, TO BCE PACCYKIACHHS 00 OXpaHe
OKpYKaIoIIel Cpeibl OKaXYTCsl CIPaBEAIMBBIMU U ISl MPUKIATHONW HAYYHOW AMCIUIIIUHBI «OX-
paHa Tpyaa», TOJBKO Ha JPYroM YpOBHE B3aWMOJICHCTBHUS YEIIOBEKA U OKPYKAIOIIEH €ro Cpeibl.
Oxpana Tpyaa — cuctema o0ecredeHus: 0e30MacHOCTH KU3HU U 3I0POBBsI pAOOTHUKOB B TIPOIECCE
TPYAOBOH NESTETHHOCTH, BKITIOYAIONIAsl MPABOBBIC, COIMATLHO-IYKOHOMUYECKHE, OpTraHN3aIHOH-
HO-TEXHUUYECKHE, CAHUTAPHO-TUTHEHUYECKHE, JIedeOHO-TTPO(MITaKTHIECKHEe, peadnInTallMOHHbIC

Y MHBIE MEPOIPUSITHSL.
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B 3TOM cMBICIIE JTOKaAJbHAS YKOCUCTEMA «UEIOBEK — OKpyKaromasa €ro nMporu3BOACTBCHHAs
cpeaa» ABIACTCA MPEAMETOM HCCICAOBAHUA B OTpacCid HAYKH U TEXHUKU «be3omacHocTh TpYy-

a.

I/ITaK, BBICTpaWBACTCA CUCTEMA:

O6’beKT HUCCIICOJOBAHUA — DKOCHUCTEMA
IKOJIOTHA
«BUJ — OKpYKaroLas cpena»
+ OOBEKT UCCIENOBAHUA — DKOCHUCTEMA
AHTP oIT0T eHHAH
YK OJIOTHHA «YCJIOBCK — OKPY)KaIOH_Ia}I cpeaa»
. OOBEKT UCCIENOBAHUA — DKOCHUCTEMA
HirxeHepHAanA
YK OJIOTHHA «YCJIOBCK — OKPY)KaIOH_Ia}I IMPOU3BOACTBCHHAA
| cpeay
OxpaHa OxpaHa
oc Tp¥aa

Huofcenepua}l IKos102ust — CUCTEMA HAYUHO 000CHOBAaHHBIX HHXCHCPHO-TCXHUYCCKUX

MEpONpPHUATHHA, MpHU3BaHHAs pa3padarblBaTh WH)KEHEPHBbIE METO/AbI HCCIEIOBAHUS SKOCHCTEMbI
«4eJIOBEK — OKpY)Karollas cpesia», NHKEHEPHO-TEXHUUECKHE METO/IbI M CPE/ICTBA 3AIUTHI YeJI0Be-
Ka U OKpYXarolllel ero cpeipl OT 0COO0O0MACHBIX, OMACHBIX M BPEIHBIX aHTPOIOI€HHBIX (aKTo-
pOB.

B kauecTBe 3K0JIOTMYECKON CUCTEMBI «UEJIOBEK — MIPOU3BOJICTBEHHBIN 00BEKT — OKpYKaroIast
cpelia» MOXET paccMaTpHBaThes JIF000e MPOMBIIIIEHHOE NPEANpUsTHe, BKIIIoYaromiee B ce0s Ma-
TEpPUAJIbHBIE, YHEPTETUUECKHUE U JIFOJICKUE PECYPCHI, 3aHSTHIE B IPOM3BOICTBEHHOM IIPOLIECCE.

Takue cucTeMsl XapakTEPU3YIOTCS TEM, YTO B 3aBUCUMOCTH OT YCIIOBUW BHEIIHEN CPelbl MO-
I'yT IPUHAMATh HECKOJIBKO COCTOSIHUM IIPU OJHMX M Te€X K€ HaudaJlbHbIX yciIoBuUsX. [loatomy mms
MCCJIEJIOBAHUS TaKUX CHCTEM JOJKEH ObITh MPUMEHEH CUCTEMHBIH MOIXOI.

[Ipobnaema »sKomornyeckoil 0€30MacHOCTH B paMKax MPOU3BOJCTBEHHOIO MPEANPUATHS
JIOJKHA aHAJIM3MPOBAThCA B IIMPOKOM acleKTe Kak KOMIUIEKCHasl 3ajjadya 0OecredeHHs] BHYTpH-
IIPOM3BOJICTBEHHON 0€30IaCHOCTH U 0€3BPEAHOCTH, a TAKXKE 3alUTHI OKPYKAIOILIEH Cpebl.

Pemennie mpoGiieMbl 3KOJIOTrMYECcKOl 0€30MacHOCTH MPOU3BOACTBEHHBIX HPEIIPUITUN Tpe-
OyeT MpUBJIEUEHHs CUCTEMBI 3HaHUH, 00bEANHSIONIEH Ha OCHOBE 00IIeH METO0JI0I MU, TOCTHXKE-
HUS B 0077aCTH O€30MaCHOCTH TPY/Ia, OXPaHbl OKPYKAIOIICH Cpeabl U MPOMBIIIJICHHON 0e30TmacHo-
CTH.

Oxpana mpyoa — cuctema 3aKOHO/IaTeNIbHBIX aKTOB M COOTBETCTBYIOIIMX MM COLIMAJIbHOIKO-
HOMHYECKHUX, TEXHUYECKUX TUTHEHHUYECKUX W OpPraHU3allMOHHBIX MEpPONPHUATHH, 0OecreunBaro-
X 6€30MacHOCTh, COXPaHEHHE 3/J0OPOBBS M pabOTOCTIOCOOHOCTH UeIOBeKa B MpoIiecce Tpy/a.

Texnuka 6Oe3onacnocmu — CUCTEMa OPraHU3ALMOHHBIX M TEXHMUYECKHX MEPOIPHUATHH H
CPEICTB, MPEAOTBPAIIAIONINX BO3JAEHCTBHE HA PabOTAIOMIMX OMACHBIX W BPEIHBIX MPOU3BOACT-
BEHHBIX (haKTOPOB.
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Oxpana okpyxycaroujeii cpedbl — CUCTEMa TPABOBBIX, TEXHUYECKHX M CAaHUTAPHBIX Mep,
00eCIeunBaIUX PallMOHAILHOE UCIIOIh30BAHUE, COXPAHEHHUE U BOCIIPOU3BOJCTBO MPUPOTHBIX

pPECYpCOB.

AHTponoreHHble ¢haKkTopbl

Anmponozennvile ¢pakmopsl — HakTopbl, BOSHUKAIONIUE B MPOLIECCE ACATEIBHOCTH (TUIaHU-
pyeMol W ciy4daliHO#M, IOCTOSSHHOM W TPOIIION) YesIOBeKa, MPUYEeM JACITEIBPHOCTh YeJIOBEKa MO-
KET ObITH OBITOBOM, IPOM3BOICTBEHHOM U TAaKXKe CBSI3aHHOW C BOCHHBIMU JIEHCTBUSMHU.

Cucremaruzanust uHGoOpMaIKu 00 SKOCUCTEME «UEIIOBEK — MPOU3BOJICTBEHHBI 00BEKT — OK-
pyXaromias cpezia», a Takxke pazpadoTka TEXHUYECKUX METOJIOB M CPEJICTB 3aIIUTHI KaK YeIOBEKa,
TaK ¥ OKPYKaIOIIEeH ero cpeibl MPOBOAUTCA HA OCHOBE 0OOOIICHHOTO MOHATUS AHMPONOZEHHbLE
npouzeoocmeennvle pakmopul (AIID).

Eme pa3z moguepkHeM, 4To peub HIET O TeX (PaKTopax, KOTOpHIE OOYCIOBJICHBI TPYIOBOM,
IIPOU3BOACTBEHHON IEATENBHOCTBIO.

B pamkax paccmarpuBaemoit s3kocrcteMbl AIID MoXKHO ornpenenuTs Kak GpakTopsl, Croco0-
HBIE BBI3BaTh HETAaTUBHbBIC U3MEHEHUS 3[I0POBBS YEIIOBEKA, HEMOCPEACTBEHHO 3aHSTOrO B MIPOU3-
BOJICTBEHHOM IIpOIIECCE, U AHTPOIOTCHHBIE M3MEHEHUS! OKPY)KAIoIIeH Cpeibl, MOABEPKEHHOM
BO3/I€MCTBUIO JaHHOTO ITPOU3BOACTBEHHOTO MPOLIECCa.

DKOCHCTEMA
»»1€JIOB €K-TTP OM.

np eqap.-OC™
Y

AllD

OnacHeIe K PaxTop I Ocobo-
Epemsbie I[P zarp. OC onacaiie I1$

Puc. 1.1. AHTpOnOreHHbIe NPOU3BOACTBEHHbIE (PAKTOPBI

ATI® MOXHO KITaCCU(PUIIMPOBATH [0 PA3HBIM IPU3HAKAM.
ITo cBoeii mpupone AIID moryT ObITh:

* (QusnuecKkuMmy,

* XMUMHYECKHUMH,

* OHOJOTHYECKHUMH,

* TICUXO(HU3UOTOTUUECKUMHU.
ITo cBoemy netictButo AIID moryt pa3zaensaTecs Ha:

* gpeonvie — AIID, BO3aeHCTBUS KOTOPBIX Ha pabOTAIOIIMX B ONPENEICHHBIX YCIOBUSIX
MPUBOAAT K 3a00JI€BaHUIO WJIM CHUKEHUIO pabOTOCIIOCOOHOCTH (Hampumep, IIyM, BUOpanus,
AIIEKTPOMAarHUTHbIE MOJS),
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* onacnule — AT1®, BO31€HCTBHS KOTOPHIX HA pAOOTAIONINX B OMPEIEICHHBIX YCIOBUSIX
MPUBOAAT K TPaBME WIH JPYrOMY PE3KOMY YXYAIICHHUIO 310pOBbs (MEKTPUUECKHUM TOK, Ta-
3000pa3HbIi XJIOP B ONPEENIEHHBIX KOHLIEHTPALUSIX, IIIyM, BUOpauus u ap.),
B 3aBUCHUMOCTH OT ypOBHS U IPOJOJDKUTEIBHOCTH BO3AeHCTBHs Bpeanblid [ID moxer crarh
OTIACHBIM.

* 0cobo onacnvte — AIID, KOTOpBIE TPU ONPEEICHHBIX YCIOBHUIX NMPHBOIAT K IPO-
MBILIUICHHON aBapHuH, T.€. Pa3pyIIUTEIbHOMY BBICBOOOXKICHUIO COOCTBEHHOIO HEPro3aracs
MPOMBIIIJICHHOTO TPEANPUATHS, TIPH KOTOPOM CBIPbE, MTPOMEK
Ul TPEANIPHUATHS, OTXOABI IMPOU3BOACTBA, YCTAHOBJIEHHOE HAa
TEXHOJIOTHYECKOEe 00OpYIOBaHUE, BOBJICKASCh B aBApPUUHBIN I
mue GakTopbl IS HACENICHHs, TIEpCOHANa, OKPYKaIOIIel cpellb
NPEANPUATHS, TPUBOIAIINE K KaTacTPOPUIECKUM IOCIIEICTBUS
HUS, TT0XKap, B3PHIB, BHIOPOC OOJIBIIOT0 KOJINYECTBA ra3000pa3HC

Crnenyer OTMETUTb, YTO BPEAHBIE aHTPOIIOTEHHBIE TPOU3BO/ICTBE
IpaBUJIO, JETEPMUHUPOBAHHBIN XapaKkTep, a OacHble 1 0c000 orac
paxrep.

U B 3aBUCUMOCTHU OT YPOBHSI BO3JIEHCTBUS U €r0 NPOJOJIKUTEIIBHOCTH MOXKET EPEXOUTh U3 O1-
HOM KJaccu(pUMKAMOHHON TPYMIIBI B IPYTYIO.

B konuyecTBeHHYI0 OIEHKY croxacTHueckux AIID BXOOUT BEpOSTHOCTH BO3HUKHOBEHUS
JTaHHorO (hakTopa.

Tak, nanpumep, cormacHo ['OCT 12.010-76 — BeposiTHOCTh BOSHHUKHOBEHHSI B3pbIBA Ha JIIO-
GOM B3PBIBOOIIACHOM YYaCTKe B TEUCHHH TOJIa HE JOJKHA IpeBbimars 107,

3I[eCI) CJICOAYECT OCTAHOBUTHLCA Ha MOHATHUHU «Pucka». Puck — BCPOATHOCTHb YCIIOBCUCCKUX U
MaTC€pUuajIbHBIX TOTCPb NN HOBpe)KI[eHHfI.

[Tonnas Oe30macHOCTh HE MOXKET OBITh rapaHnTupoBaHHa HUKOMY, HE3aBUCUMO OT O6p838.
KH3HU.

Kaxnp1if 13 Hac BBDKMBAET OT OJJHOTO JTHS JI0 ZPyroro n30erasi pucKa WU PEoIoIIeBasi Orac-
HocTu. [Ipu ymeHbiieHun pucka Hke ypoBHs 107 B rog oOIIECTBEHHOCTh HE BBIpAXaeT 4ypes3-
MEpHOI 03a00YEHHOCTH.

OCHOBBIBASICH Ha 9TO MPEANOCHUIKE, MHOTHE CIICIIHATHUCTHI IPHHAMAIOT Benmauay 107 kax
TOT YpOBEHb, K KOTOPOMY CIIEAYET CTPEMHUTHCS, YCTAHABINBAs CTENEHb PUCKA, 00YCIOBICHHYIO
JESATEIIBHOCTBIO ITPOMBIIIUIEHHBIX TPEIITPUATHH.

Takum oOpa3om, MpeIMETOM HCCIEOBAHUS MHXKCHEPHON HKOJIOTHH SIBIISETCS B3aUMOJEHCT-
BHE€ TEXHOJIOTUYECKUX U MPUPOAHBIX NIPOLIECCOB B IPOMBIIIJIEHHO-ITPUPOJHBIX CUCTEMAX — IKOJIO-
THYECKUX CHUCTEMaxX «4eJOBEK — IMPOU3BOJICTBEHHBIN OOBEKT — OKpYXKarollasi cpeia» pa3iIMyHbIX
YPOBHEM.

Hcxonst u3 ananm3a COBOKYMHOCTH Bo3nercTBuil AIID, oOmryto 1enb B OTHOIIGHWH pac-
CMaTpUBaeMON KOCHUCTEMBI «UEJIOBEK — MPOM3BOJICTBEHHBIH OOBEKT — OKpY’Karolas cpena»
dbopmynupyercs Tak:

Obecneuenue necamugHvIX U3MEHEHUTI COCMOAHUA 300P08bA Yel06eKaA U AHMPONO2EHHBIX
U3MEHeHUll OKpyxcalouiell cpeovl, nooseprceHnblx eozoeiucmeuro AIID nuxce oonycmumozo
YPOGH:L.



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexHukay
Ipoghunv «nepeoobecneuenue npednpusmuti»
Memoouueckoe obecneuenue PII[] B1.0.08 «Dxonocus»

BrlsiBiIeHHE U aHAaTN3 aHTPOIIOTEHHBIX MTPOU3BOICTBEHHBIX (DAKTOPOB, pa3padOTKa KOMILIEKCA
CIIOCOOOB M CPEJICTB, TO3BOJISIONIUX JOCTUTHYTh TAPMOHU3AIMH B3aMMO/ICHCTBUS YEIOBEKA C OK-
pyXaromiei cpemou, SBISIOTCS MO CYHIECTBY MHKCHEPHO-IKOJIOTUYECKUM OOECIICUCHHEM MPOH3-
BOJICTBEHHOTO TIpOIiecca.

MUcTOYHUKN 3arpsa3HeHus Opr)KaI-OLI.Ieﬁ cpeabl

3arpsizHenueM armocdeps! (anamoruuHo ruapocheps U nuTocdepsl) Ha3bIBACTCS BHECEHUE HO-

BBIX, HEXapPAKTEPHBIX JJIsI HEE B paccMaTpuUBaeMoe BpeMs (GU3NUECKUX, XMMUYECKUX M OMOJIOT -

YECKUX areHTOB WJIM MPEBBIIICHNE €CTECTBEHHOTO CPETHEMHOTOJIETHETO YPOBHS 3TUX areHTOB.

Bce ncTounnku npumecei, MocTynaromux B arMocdepy, ruapocdepy u aurochepy MOKHO
pa3IenuTh Ha JIBE IPYIIIBI: €CTECTBEHHBIC U AaHTPOIIOTCHHBIE.

EcrecTBeHHbIC HCTOYHUKH
3arpsi3HEHUN BBIJENAIOT B aTMocdepy:
TIbLIb, BBI3BAHHYIO 9PO3HEH MOYBHI,
YaCTUIIBI MOPCKOM COJIM, TyMaH, JbIM H
ra3bl OT JIECHBIX U CTEIHBIX MOKAPOB,;
ra3bl BYJIKAHUYECKOTO

IMPOUCXOKACHU A, PA3JINYHBIC

NPOAYKTBI PACTUTCIIBHOI'O, JKUBOTHOI'O
n MI/IKpO6I/IOJ'IOI‘I/I‘IeCKOFO

IMPOUCXOKIACHUA .

XOTSl HEKOTOpPBhIE XUMUYECKHE COETUHEHUSI 00pa3yloTcs OT MPUPOJHBIX MCTOYHHMKOB B OOJIBLIMX
KOJIMYECTBAX, HO UX reorpadus U pacceMBaHUE 3arpsA3HEHUM B arMocdepe MPUBOASAT B UTOTE K
HU3KUM CPEIHUM KOHIEHTpalUsiM. YPOBEHb 3arpsi3HEHUI aTMoc(epbl €CTECTBEHHBIMU UCTOYHU-

KaMH1 IPpHUHATO CHUTATh (bOHOM, OH MaJlo U3MCHACTCA BO BpECMCHU.

P ACCMOTpPHUM BUIBI BO3MOXXHBIX ITPOU3BOACTBCHHBIX 3an$I3HCHPII>'I 0pr>KaIOH.IeI71 Cpeabl.
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1-.[]] O3 EOOCTE EHHEBIE 3 ar pAIHeHIA

OKp Y2Karoll el cpegsl
M arep Ha b HEIe JHepreTHyecKHe
/ \\ Terno Dol
™ EBDpoCH
BeiGpoce: B Crounsie Trep apre
aTmochepy B0 JBI 0 TX0 JBI
Ty, undpaseyx,
YIBTPasBYK
H rasnnﬁp A3 HBIE H Hie YV CII0 BHO YHCTBIE - TOKCHUYHEBIE
nap oobpasneie (oBopoTHEIE) L dmex1p 0-
DLATHHTHEIE 0 JI5
i HETOKCHMMEIE
Hi EHIKHe o TpAIHEIE CBE,’.I.'OBBIC,
HHpAKpACHETE,
i
YABIp aHo MTETO BBIE
Hie THep Able
H JIa3ep HbIe
‘> CMIelIAHHBIE Hi Houits up ysouc e
H3 Ty Ye HHS

Puc. 1.2. 3arpsisHeHue OKpyKalomen cpeabl

Poct MMpPOBOro NpOMBIIIIEHHOTO MPOU3BOACTBA COMPOBOXKIAETCS YBEIMYEHHEM aOCOIIOTHOTO
KOJIMYECTBA NMPOMBIIIIEHHBIX BbIOpocOB. Cunrtaercs, 4To MpUOAM3UTENbHO Kaxable 10-12 jet
00bEM MUPOBOTO MTPOMBIIIJIEHHOTO POU3BOACTBA YBEIMUMUBACTCS, YTO COMPOBOXKAAETCS MPUOIIH-
3UTEJILHO TaKUM K€ POCTOM 00beMa BPEIHBIX BEIOPOCOB B aTMOcdepy.

Cpenu aHTPOIIOTEHHBIX HCTOUHUKOB 3arps3HEHUS] aTMOC(epbl OCHOBHBIMU B HHAYCTPUAJIBHO pas3-
BUTBIX CTPAHAaX SIBJIETCS MPOMBILUICHHbIE PEANPUATUS U TPAHCIIOPTHBIE CPEACTBA.

Ecnu roBoputh 0 3arpsi3HEHUsIX aTMOC(epHOro BO3AyXa, TO ClIEeAYyeT HallOMHUTh, YTO arMocdep-
HBII BO3JlyX NpeacTaBisieT co00il MEXaHNYECKYIO CMECh Pa3IMUHbIX ra30B: a30Ta, Ha JOJ0 KOTO-
poro npuxoautcs 78,08% (mo obbemy), kucimopoaa 20,95%, aprona 0,93%, yriekucrnoro rasza
0,03%, renusi, KpUNITOHA, BOAOPONA, 030HA U Jp. Hambompiee 3HaueHue 1jIsi OMOIOTMUECKUX
IIPOLIECCOB UMEIOT KUCIIOPOX U YITIEKUCIIBIH Ta3.

Esxeronno B armocdepHblIif Bo3ayx nocrynaet 0onee 200 MiH. T okcuza yriepoaa, 150 MiaH. T ok-
cuzia cepsl, cBbime 50 MIH. T OKCHJIOB a30Ta, 6ojee 50 MIIH. T pa3IMBHBIX YIIIEBOAOPOIOB, OoJiee
250 MITH. T METKOIUCIIEPCHBIX a’pososeit u T.4. [loctyrienne B arMocdepHBbIid BO3IyX rajore-
HOcoJlepXKalux BemecTB ((rop, Hoa, XJIop, U Ap.) B TOM YucCie U (PPEOHOB, MPUBOJIUT K YMEHbB-
[IEHUIO 030HHOTO CJI0s1 aTMOC(EPHI.

PacueTsl Moka3bIBaIOT, YTO €CJIM BHIOPOCH! B atMochepy ppeoHoB OynyT MpoaOIKATECS CTOIb XKe
MHTEHCHUBHO KaK M celyac, TO K cepeuHe MmepBoil mosoBuHbI XXI BeKa TONIIMHA O30HHOTO CIIOSI
yMeHbIIUTCS Ha 6—7%, Kpome (PPEOHOB pa3pylICHUIO O30HHOTO CJIOSl 3€MJIM CIIOCOOCTBYIOT BBI-
Opockl MeTaHa, OKHCEN a30Ta U Jp. BEIIECTB.

CymectByer psj oTpaciaeil IpOMBIIUIEHHOCTH, KOTOPBIE HAa MPOTSKEHUU AECATUIIETHI OCTatoTCA
JuiepaMu aHTpororeHHoro 3arpszuenus OC:
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Homns BBIOpOCOB B atMocdepy:

3IIEKTPOIHEPreTHKA 27%
LIBETHASI METAJLTYPIHsI 20%
YepHasi MeTaJLTyprust 15%
|
|
He(dTenoobYa 7%
|
|
HedTenepepaboTka 5%
MAaIIIMHOCTPOSHUE 4%
|
I
razoBast 4%
|
I
MIPOMCTpOIMaTeprabl 4%
YTOIIbHAS 3,5%
-
-
JIEpEeBOOOPa0ATHIBAIOIIIAS 3,0%
XUMHAYECKAS 3,0%
[MUIIEBAs 2,5%
L. | L]
L | L]
000poHHAas 1,5%
JIETKAst 0,5%

Jlonst cOpoCOB 3arpsiI3HEHHBIX CTOUHBIX BO:

JIepeBO0OpadaThIBArOIIIAS 22%
I
I

XUMHYECKast 17%

3JIEKTPOIHEPreTHKA 13%
.../} L]
.| L]

MAaITUHOCTPOCHUE 8%
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YepHasi METaJUTyPrHs 8%

yroJbHas 7%

[IBETHAsI METAJLTYPTHs 5,5%

He(TenepepadoTKa 4,5%

00opoHHas 3,5%

JIeTKas 3,5%

MUIIEBAs 3,5%

IPOMCTpOMaTepHaIbl 2,5%
He(Tenoobrya 1,5%
rasosast 0,5%

Cucrema «4enoBeK — OKpYXKarolljasi cpefja» — 3aMKHyTas, JII00oe HapylleHue OanaHca B Hell Mo-
JKET MPUBECTHU K KaTacTpoduyecKkuM nocienctsusM. Hampumep, B nporiecce 3BOIIOLUN B IPUPO-
Jie CIOXKMJIICS TeIUIOBOM OanaHc, onmpefensieMblii aKKyMyIHpPOBAaHUEM SHEPrMH B OpPraHUYECKUX
COEIMHEHUSIX U PACCESIHUEM €€ B BHJIE TEIlIa.

B ominume oT aBTOTPO(HBIX pacTeHUil, B KOTOPbIX HAYMHAETCS TpaHC(hOpMalus COITHEUHOM
SHEPruM B OPraHUYECKUE COCAMHEHMS, YEIIOBEK UCIIOIb3YET OPraHMYECKHUE BELIECTBA, CKUTAS UX
U TepeBOis 3allaCeHHYIO dHEepruro B Teruio. IIpu go0blue 3HEPreTHUecKuX PecypcoB UEIOBEK
paspyuiaer OMOJIOTUYECKUI COCTaB MOYB U CIIOCOOCTBYET €€ JAerpajaluu. X03iCTBeHHas Jesi-
TEJIbHOCTb YEJIOBEKA MPH MCIIO0JIb30BAHUU IIPUPOTHBIX PECYPCOB KpaiiHe HeapPeKTHBHA.

BnusiHMe aHepreTUKM Ha OKPYXXaroLLylo cpeay

Bo3geticTtBue OHCPICTUKU HA OKPYKAKIIYI0 CpEay BECbMa pa3H006pa3Ho H ONPCACIIACTCA B

OCHOBHOM THUIIOM 5HCPrOoyCTaHOBOK.
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PaccMoTpuM  OCHOBHBIE ~ OCOOCHHOCTM  BO3JICHCTBUSI Ha  OKPYXKAIONIYI0  Cpemy
ANEKTPOCTAHIIUN TPAJAUITUOHHOTO THIIA:

1. BoznetictBue TOC Ha OKpY>KaOIIYIO CPely 3aBUCUT OT
HCIIONIb3yeMOro Tormaa. [Ipu cxkuranum TBEpIOro TOIIMBA
B arMocdepy MOCTYIAeT JIeTy4as 30J1a C YaCTHIIAMU HE JI0
TOpPEBLIETO TOIUIMBA, CEPHUCTBINA U YEPHBINA aHTUAPUJIA,

OKCHABI a30Ta, (bTOpI/ICTBIC COCIUHECHUA.

HpI/I CHM>XKXCHHUMU KHUJKOI'O TOIIJIMBA C AIMOBBIMU I'a3aMH B

aTMOC(EepHBIN BO3yX MOCTYIAIOT CEPHUCTHIA U CEPHBII
aHTUJPUJL, COCOUHEHMSI BAaHAUs, COJIEH HAaTPUsl U TaKKe

BCIICCTBA, YAAIACMBIC C IMOBECPXHOCTU KOTJIIOB IIPU OUYUCTKE.

HpI/I C)KUTaHUHU ITPUPOIHOI0 ra3da OCHOBHBIM 3aIpA3HHUTCIICM aTMOC(I)epr SABJIAKOTCA OKCHU/bI

a3oTa. BBIpaGOTKa 1 mitH. KBT 1 QJICKTPOSHEPIUH HA TCINNIOBBLIX JJICKTPOCTAHIHAX COIIPOBOXKAACT-

cst BeIOpocom 10 T 307161 1 15 T cepHECTOTO Ta3a.

2. J1ns coopyxenus kpynHsix TOC B cpeHeM HeoOXoAMMA IUIOMIAAL OKOJIO 2,3 KMZ, HE CUH-
Tas 30JI00TBAJIOB M BOAOXPAHWIHIL OXJIAJUTENEH, a ¢ ux yuerom 3—+4 kM. Ha sroii TEPPUTOPUU
U3MEHsAETCS pelibe) MECTHOCTH, CTPYKTypa IMOYBEHHOTO CIIOSI M JKOJIOTUYECKOE PaBHOBECHSI.
Kpynubie rpaaupHu CymecTBEHHO YBIQKHSIIOT MUKPOKJIMMAT B palOHE CTAaHIIMM, CITIOCOOCTBYIOT
00pa30BaHMI0 HU3KOM OONAauHOCTH, TYMAHOB, CHHKCHHIO COJTHEUHOW OCBEIIEHHOCTH, BBI3BIBAIOT
MOPOCSIINUE JOXKIU, a B 3UMHee BpeMs uHer u rononen. TOC cOpackiBaloT B BOIOEMBI OOJIBIIIOE
KOJTMYECTBO TEIUIOTHI, MOBBIIIAIOT TEMIIEPATypPy BOABI U

OKa3bIBAIOT BIIMSHUE HA (JOPMY U CPEIYy BOJOEMOB.

3. s I'DC Heo6xoauMo coopykaTh BOJOXPAaHWIUIIA, YTO
IIPUBOJIUT K 3aTOIUIEHUIO OTPOMHBIX TEPPUTOPHIA.
CrpykTypa TerioBoro 6anaHca NpuOpeHbIX TEPPUTOPUI
BOJOXPaHUIIUII U HEITOCPEACTBCHHO BOI[HOI>'I IMOBCPXHOCTH,

BIIMSIONIAS HAa TEMIIEPaTypy BO3AyXa Ha MOOepexbe,

pa3iuyHa Mo CE30HaM TroJla U BPEMEHHU CYTOK M 3aBHUCHUT OT
TUTONIA/IA TTIOBEPXHOCTH, TTyOMHBI BOIOEMA U XapaKTepa BO3-
JIYIIHBIX T€YEHUU B 3TOM 30HE. [103TOMY BOIPOCHI HKOJIOTU-
yeckoro BozzaerctBus 'DC Ha OKpy»Kalollyro cpeay J0KHA

COCTaBJIATh Ba)KHEMIIINM aCeKT OpCAIPOCKTHOI'O aHAJIMN34a.
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4. 1o Bonipocy BozaecTBUst ADC Ha OKPYKAIOUIYIO CPEY CYIIECTBYIOT Pa3IMYHbIE MHEHHUS.
OnHako, HE BBI3BIBACT COMHEHHS TOT (PakT, uTo 3Kcmuryararuss ADC mo3BOJSET 3aMETHO CHU3UTh
YPOBEHb 3arpsi3HEHUIN OKpYyKarollel cpellbl KOMIOHEHTaMHU, XapaKTePHbIMHU Ui paOdOThl TEILIO0-
BbIX craHimil (CO, SO2, NOX u T.11.)

OCHOBHBIMHU (baKTOpaMI/I 3arpsA3HCHU CPEAbI 31€Ch BRICTYIIAIOT PaAMallMOHHBIC ITOKAa3aTCIIn:
AKTUBUPOBAHHBLBIC MBIJICBUAHBIC YaCTUIIBI, MTOMAAa0IINEe YCPC3 BCHTUIIIIMOHHBIC KaHaJIbl 3a IIPe-
JCJIaMu CTaHIIHUH. Pa,[[I/IaI_[I/IH oT oxnamz[afomeﬁ BOJbI, IPOHUKAIOIAA paaranus 4€pe3 KOPITyC pe-
aKTOpa, TCIIJIOBBIC BO3,I[CfICTBH$I Ha BOAY OXJIAXKACHUA U, KOHCYHO K€, 3aXOPOHCHHUE OTXOI0B.

[Tonsenem uror: Ha puc.l.3 mpeacTaBIeHb OCHOBHBIE (DAKTOPHI BO3ACHCTBUS IIEKTPO-
SHEPreTUKHU HAa OKPYKAIOIILYIO CPELY.

PakTop b1 BO3EHCTEHA Ha
OKP Y2KAIOLIYI0 CP eIy

/\\\

JarpAazHeHHe PamioaxTHEH EIE
T erwnoe0e
1P OOYE T N Farp AHeHHA B
P 3arp A3HeHHe P
Crop aHHA caydae AT
D107 Orteon
Bribpocwi c
N TerLia TeILIa
Bribpocsi e TEep 10k
BO3TYLU- npH
aTmochepy YaC TEED o N
{1LTaKm) iy
0T 0K ANMH LIHH
BO/IAH BIX
CHCTEM

Puc. 1.3. OcHoBHbIe (haKTOPHI BO31€HCTBHS JIEKTPOIHEPTreTUKHN HA OKPY:KAIOLIYI0
cpeny

KOHTpOﬂbeIe BOMpoCbLI NO TeMe

"MH)XXeHepHas 3KOSMOrmMa U eé MectTo B CUCTeMe 3HaHMU O YerioBeKke U
npupoge"

Yro Takoe 6uocdepa, yeM oHa OTIHYAeTCS 0T HooChephl?

Kakue cymecTByrOT ypOBHH SKOJIOTHYECKUX CUCTEM?

Kak MoxeT mpoucxoauTh B3aUMOICHCTBUE YETIOBEKA C OKpY Karollen cpeaon?

Urto takoe AIID?

K kxakomy AII® no cBoeMy AEHCTBHIO OTHOCHUTCS BO3JEHCTBUE IEKTPHUUECKOTO TOKA Ha

yesoBeka?

6. K xakomy AII® no cBoemy JEHCTBHIO OTHOCHTCS BO3JIEHCTBHE BPEAHBIX BEIIECTB HA Ue-
JoBeka?

agbrwnE
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7. K uemy mpuBOAUT BO37cicTBHE Ha yenoBeka BpemnHoro AIID? 8. K yemy nmpuBoguT BO3-
neicTBre Ha yenoBeka onmacHoro AIID?
9. UYro Takoe 3arpsi3HeHHUE?
10. Kakue oTpaciu MpOMBIIIEHHOCTH BHOCST OCHOBHOH BKJIAJl B 3arpsi3HEHHE aTMOC(hepsl,

ruapocdepsr?
O6wue ceBegeHns o6 atmocdepe

. 15
Ammocegpepa — razoBas 0000uka 3emsd Maccor okono 5,9-107° 1. B 3aBHCHMOCTH OT TemMmeparypbl

MOXHO BBLACIIHUTH HECKOJIBKO 30H, pacCliojiararonuxcs Ha pa3jJIniHbIX BbICOTAaxX OT 3emim

Atmocdepa sBrseTcss JKU3HEHHON Cpelloil U BBIMONHAET (PYHKIHUIO 3alIUTHl KU3HU OT BO3-

JEeHUCTBUS OTKPBITOT'O KOCMOCaA.

Atmocdepa 0o3upyeT MOCTYIUICHHE Ha MOBEPXHOCTh 3EMIIM COJTHEYHOW dHEPruu (IpH OT-
CYTCTBHH aTMOC(epbl MOBEPXHOCTH 3eMiin HarpeBaiack Obl 10 +100°C qHeM u oxyaxaanach A0 —
100°C Houbto). O30HOBBIM M MOHHBIN CII0 aTMOC(epbl CHUXKAKOT BO3AEHCTBUE KOCMUYECKUX U
PEHTTEHOBCKUX H3JIy4YEHHH, OrPaHMYUBAIOT IIPOHUKHOBEHHE YABTPA(PHOIECTOBBIX, HH(PPAKPACHBIX

JTy4en.
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3emu,
Ilepeunciim Bee ciiou arMochepsl, H, xu 0 500 1500 I. K
CHH3Y BBEpPX:

TEepMomnay3sa
e Tponocdepa (BeicoTa 10-18
KM HaJl YPOBHEM MOPs,
Temmeparypa ot +40 C 10 —
50°C, 300

min m ax

® cmpamocehepa (TOMMIMHA
okomno 40 kM, Bo3ayx Oojee
pa3perkeH, BIaKHOCTh
HEBBICOKA, TeMIepaTypa 10
BBICOTHI 30 KM MOCTOsIHHA (—
SOQC), 3aTe€M TOBBIIIAETCS (10 200
+10°C). B ctparocdepe
CKOHLIEHTPHPOBaHA OCHOBHAS
4acTh aTMOC(EPHOro 030Ha,
KOTOPBII NOrnomaet
yAbTPa(pHOIETOBBIE JTy4YH

HOHOC) ep A

CounHiia, YTO H BBI3BIBAET romMomaysa
pasorpes aTMocdepsl, 100
e nmesocghepa (BeicoTa Bonee SO \ Conet Me3omaysa ;
CPERPHCTHIE :
KM, TeMIiepaTypa . o6 3axa Messchepa E
MOHMKAETCH ), 304 i

*  mepmocepa (He umeet
OmpeeleHHOI BepXHei
rpanunsl. Temneparypa B
TepMocdepe yBeIMINBAETCS U 100 300 500 T, K
Ha BeIicoTe 500...600 kM
nocturaet +1600°C).

AT™MochepHOe TaBleHHE C POCTOM
BbICOTHI yMeHblnaercsa. CocrosHue
arMocdepsl OnpeesieT TeI0BOH
PEXKHM OBEPXHOCTH 3eMIIH.
Pa3nuunble COOTHOIICHNS Tera |
BJIATH B BO3YX€ SBIISHOTCS

OCHOBHBIMH INPUYHMHAMH

CYIICCTBOBAHUA pPa3JINIHBIX reorpaq)pmecm/lx

30H Ha 3eMIIe.
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MCTOYHNKM 3arpAa3HeHns atmocdepbl

CymiecTBYyIOT JiBa BUJIa UICTOYHUKOB 3arps3HEHUs aTMOC]epHI:

€CTECTBCHHEIC,

AHTPOIIOI'CHHBLIC.

Ha puc. 2.1 npencraBieHbsl OCHOBHBIC HCTOYHUKH 3arpsi3HEHHS aTMOC(EPHI.

Hp O3 EOOCTE EHHEIE 3 ar pA3HeHIA

OKP Y2KaroI[eii Cpenbl
MaTepnanEHEIE JHEepIreTHYECKHE
/ \\ T T—
BEIIPO CHI
BraBpucs ¥ Crvunpwe Trep spie
aTrociepy B0 J5L 0 TX0 TBI
ITynr, kudpaseys,
YAETPAIEYK
e Tas000p 23 HEXE H e ¥CII0EHO UHCTEIE i  TOKCHYHEIE
nap 00 GpasH EIe (0B opo THEIE) IMEX TP 0-
MATHHTHEIE 0
el  HETOKCHUNEIE
- HHIKHE e TPAIHBIE Coeromm,
HudpaKpacHsIe,
YAETp adiHo e To EEIe

i TEEp IBIE

: ChIela HHEIE

B nacrosee Bpemst 6onee S00 BpeHBIX BEIIECTB 3arps3HAIOT aTMocdepy (U UX KOJTHYECTBO BCE

YBEJIIUYUBAETCS).

H JLa3 ep HEIE

Honms np ¥y e
H3 Ty Me HHSA

Puc. 2.1. OcHOBHBIC HCTOYHUKH 3arPSI3HEHHUA BO3AyXa

B cootBercTBum ¢ 'OCT 17.2.1.01-76 Be1OpoCH B aTMOCc(epy KiIacCu(GUIIUPYIOTCS:

1. Ilo arperaTHOMy COCTOSIHHIO BPEJHBIX BEIIECTB B BEIOpOCAX Ha:

* Tazoo0pa3zHbie u mapoodpasueie (SO, CO, NOy, yriueBogopos! u Jp.);
* O KujaKHe (KUCIIOTHI, IIEJI0YH, PACTBOPHI COJIEH, OpraHUYECKUE COCTUHCHN);
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*  TBepAble (KaHIEPOTCHHBIC BEIECTBA, CBUHEI U €r0 COCAMHCHHS, OpraHuvecKas 1 Heop-
raHu4ecKas IMblIb, CaXKa, CMOJUCTHIC BEIIECTBA U TIP. ).
2. ITo maccoBomMy BEIOpOCY (T/CYT):
* wMenee 0,01 (BKIIOYUTEINBHO);
* 010,01 10 0,1 (BKIIOUHUTENBHO);
* 0o10,] 10 1 (BKJIIOUUTEIBHO);
* orl no 10 (BkimrountensbHo); ©  oT 10 1o 100 (BKIHOUUTENBHO);
* cBbie 100.
Tonpko 3a cUeT CXKUTaHus YV B pa3IMYHBIX SJHEPreTUUYECKUX YCTAHOBKAX B OKPYKAIOILYIO
Cpelry B MHUpE MOCTYIIAeT:

—prytu B 8700 pa3 ~
— MbIIIbska B 125 pas
— ypana B 60 pa3 OoJIbIIIE, YEM HX BOBJIEKAETCS

— kagmus B 40 pa3 B €CTECTBEHHBII OMOJIOTrNYECKUNA

— OepwLTUs M IUPKOHUS B
KpPYrOBOPOT Ha 3eMJI€ B TO K€ BpEMS

10 pa3
-

— OJIOBa U BaHaJus B 4 pasa

Camblil unCTBIN BO3AYX — HaJl okeaHoM. Hax kpynHbiMu
NPOMBIIIIICHHBIMA [IeHTpamu bty B 150 pa3 Gonbie,
YeM HaJ OKeaHOM. 3arps3HeHHbIH BO3yX Haj
KPYIHBIMHU TOPOAAMHU MPOCTUpPaeTcs Ha BeicoTy 1,5-2,0
KM. DJTa IUIOTHAS IIanka 3ajepxxuBaet jierom 10 20%

COJIHEYHBIX JIy4YeH.

YPOBGHI) 3arpsA3HCHUA €CTCCTBCHHBIMU HCTOYHUKAMU —

q)OHOBBIﬁ, OH MaJi0 UBMCHSACTCA C TCHCHHUEM BPEMCHH.

HopmupoBaHue npumecen B aTtmMoccepHOM Bo3ayxe

Hopmupoanue npumeceii B arMoc(epHOM BO3/1yXe BEAETCS N0 KOHYEeHmMpayuu, 1.e. 1o
KOJIMYECTBY BEILIECTBA B €AMHHIIE 00beMa BO3AyXa MPH HOPMAIbHBIX YCIOBHUSAX (OOBIUHO B
Mr/a).

Jlist mpenynpekIeHust 3arpsi3HeHHs BO3AYITHOTO OacceiiHa B PD B 3akoHOMaTeIbHOM TOPSII-
K€ YCTaHOBIJIEHBI HpedeibHo QOnYCHUMble HOPMbL BPEIHBIX BEIIECTB B aTMOCdepe.

Ilpeoenvno oonycmumasn xonyenmpayusa (II/[K) — 510 Takasi KOHUECHTPALUS 3arPA3HATENS
B aTMOC(EpHOM BO3/lyXe, KOTOpas He OKa3bIBaeT Ha YEJIOBEKa MPSIMOTO MJIM KOCBEHHOTO BPEIHO-
IO ¥ HETIPUSATHOTO J€MCTBHSI, HE BBI3bIBAET NATOJIOTUYECKUX U3MEHEHUN WiIH 3a00JIeBaHuUM.

JUis KaKI0T0 BEIeCTBa, 3arps3HSIONIEr0 aTMOC(HEPHBINA BO3IyX YCTaHABIUBAIOTCA JBa
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HOpMaruBa: maxkcumanvho pazosas IJ/[K v cpeonecymounasn IJ[IK.

Cpeonecymounasn IJIK — 111K, xoTopasi yCTaHABIMBAECTCS C LEIBIO MIPEAYIPEKICHUS
00OLIETOKCUYECKOTO, KaHIIEPOT€HHOT0 U MYTareéHHOTO BIIUSHUSI BEIIECTBA HA OpPraHU3M de-
JIOBEKA.

Maxcumanwvro pazosas I/[K — T1]IK, xotopast ycTraHaBIMBaeTCs IS MIPEAYIPEKIACHUS ped-
JICKTOPHBIX PEAKIUil y YejoBeKa (OIIYIICHHE 3amaxa, M3MEHEHUE OMOIIEKTPUICCKON aKTHBHOCTH
TOJIOBHOTO MO3Ta, CBETOBOM YYBCTBUTEIBHOCTH IVIa3 M JIp.) IPHU KPAaTKOBPEMEHHOM BO3/1€HCTBUU
arMoc(epHBbIX 3arps3HeHui (10 20 MUH).

MaxkcumanbHo-pazoBas [[JIK sBisieTcs OCHOBHOM XapaKTEPUCTHKOM OMACHOCTH BPEIHOIO
BeniecTBa. Hanboubias KOHIIGHTpAIMS Ka)XJI0ro BPEIHOTO BEIIECTBA B MPU3EMHOM CIIO€ aTMO-
chepnr C He HOHKHA MPEBHIIATh MAKCUMaIbLHO pazoBoi [1/[K :

C = MKmu (2.1)

TTKyp

MKy | 03T gy TR Ty
|

Puc. 2.2. IlpenesbHO-A0MyCTHMBbIC KOHIEHTPAIMH BPEIHBIX BeLIeCTB B aTMOcdepe

PaGouas 30Ha — 30Ha, BBICOTOM 2 M Haa TEM MCCTOM, I'IC pa60TaeT YCJIOBCK.

Jis oLleHKU 3arpsi3HEHHs BO3/1yXa Ha TEPPUTOPHUSIX KypOPTOB, MECT MACCOBOTO OT/IbIXa
Hacenenus ucrnonbdyercs 0,8 I1JIK armocdepHbIX 3arps3HeHHI.

C 1enbI0 3alIUTHI 30H, HA KOTOPBIX PACIIOJIOKEHBI KHIIbIE
MAaCCHBBI, U CeTUNEeOHbIX meppunmopuil OT BO3AENUCTBHS
3arpsA3HAIOIINX BEIIECTB, TOCTYMAOIINX B aTMOChepy
BMECTE C IPOMBIIIIEHHBIMHU BBIOpOCaMH, TpeOyeTcst

OTACIIATH MMPCATIPUATUA CBO60)IHBIMI/I TCPPUTOPUAMU —

canumapno-3awumnoimnu 3onamu (C33).

C33 - TCPPUTOPUU OHpeHeHeHHOﬁ MPOTSA’)KCHHOCTU U HIUPHUHBI, paCliojiararomuecsa MExKIAy
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OPEINPUSITUSIMA U UCTOYHUKAMH 3arpsi3HEHUS] ¥ TPAHUIIAMU 30H JKUJION 3acTpoiiku. [IpoTsokeH-

HocTh C33 ycTaHaBIMBaeTCs TaKUM 00pa3oM, YTOObI Cofep)KaHue BPEIHBIX MpUMeceil B aTMo-

chepHOM BO3IIyXe CHH)KAJIOCh ITyTEM pacCerBaHUs 10 O€30MacHbIX YPOBHEH

Ha rpanuie C33.

KaxxnoMy npeanpusTrio B COOTBETCTBUU CO CTENEHBIO €T0
OIACHOCTH MPUCBAUBAETCS ONpPEIEICHHBIN KJIACC U B 3aBUCUMOCTHU
OT KJIacca yCTaHaBIMBaeTCs HopMaTuBHas mupuHa C33.
Munumanesnbie potsbkeHHocty C33 g npeanpusituii | kiacca
cocrasigroT 1000 M, Il kiracca — 500 m, 1l kmacca — 300 M, IV

kiracca — 100 M, V xitacca — 50 M.

B armocdepHOoM Bo3ayxe, Kak MPaBHIIO, HAXOIUTCS HECKOJIBKO

3arpsi3HUTENEN, KOTOpble MOTYT 00J1a/1aTh OJIHOHAIPABICHHBIM

nericrsueM. Hanpumep, npu HalnM4uy B BO3AyXE COCIMHEHHUN a30Ta U
YITIEBOJIOPOZIOB, T10J] BO3JCHCTBHEM COJHEYHOTO CBETa MOTYT 0Opa-
30BBIBaTbCs POMOOKCUOAHMBI, TOKCUIHOCTh KOTOPBIX B HECKOJIBKO

pa3 BbIIIC, YEM Y UCXOAHBIX KOMIIOHCHTOB.

ITp1 0THOBpEMEHHOM MPUCYTCTBUH B aTMOC(EPHOM BO3/1yXe HECKOJIBKUX BPEIHBIX BEILECTB,
o0naarouMX OJHOHAIPABICHHBIM JIeHCTBUEM (CyMMaluei), ux Oe3pa3MepHas CyMMapHasi KOH-
LEHTPAaLUs JOHKHA YIOBIETBOPSTH YCIOBUIO:

C, C,
—L 4. +— <] 2.2)

MKI M n

rne Cq,C, — dhakTuuecKue KOHIICHTPAIIMH BPEIHBIX BEIIECTB B BO3YXE B OJHOM U TOH e

TOYKE MECTHOCTH, MF/M3;

IJIK,, TI/IK, — makcumanbHO-pa30BbIe MPEIEIbHO JONYCTUMBIE KOHILEHTPAIUU BPEIHBIX
BEILIECTB B BO3JyXe aTMoc(hepsl, M/,
DddexTom ogHOHAMPABIECHHOTO ASUCTBHUS 001a1al0T CIEAYIOIINE BEIIECTRA!
*IMOKCHU/I CEPBI U JTUOKCHUJL a30Ta;
* IMOKCHUJ] CEPBI U CEPOBOIOPOT U JIP.
Hapsiny ¢ I[TK s kaX10r0 UCTOUHHKA BBIOPOCOB B aTMOC(Eepy yCTaHABIUBACTCS npedelb-
HOo oonycmumutii eviopoc (I1/]B) BpenHBIX BEIIECTB, HCXO/S U3 YCIOBUS, YTO BHIOPOCH BPEIHBIX
BELIECTB OT JIaHHOTO MCTOYHMKA U COBOKYIHOCTHM HMCTOYHUKOB HACEIEHHOrO MYyHKTa, C YYETOM
Pa3BUTHS NPOMBIIUIEHHBIX NPEANPUATANA, HE CO34aAyT KOHILEHTpauuio, npesbimaromyo [1IK
JUIs1 HACEJIEHU S, PACTUTEIBHOTO U )KUBOTHOTO MUDA.
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[Tpu ycranosnenunu [1/IB mms kakoro-nmu6o nCTOYHUKA 3arpsi3HEHNUN HEOOXOIUMO YUYUTHIBAThH
(OHOBYIO KOHIICHTPAIIUIO OT OCTAJILHBIX UCTOYHUKOB 3arps3HEHUS, JICUCTBYIONMINX B JTAHHOW Me-
ctHoctu. [1JIB uzmepsiercs B r/c.

PernameHTauusa noctynneHus 3arpsa3HaoWmMX BelwecTB B atMmocoepy
[IpenenbHO AOMYCTUMBIE BBIOPOCHI 3arpsI3HSIOIIUX BEUIECTB MPOMBIIUICHHBIMH TMPEANpH-
atusiMu B armocgepy pernamentupytorcest [OCT 17.2.3.02-78 u OH/I-86
(oO1IepOCCHIICKUI HOPMATHBHBIN TOKYMEHT). YKa3aHHbIE JOKYMEHTHI onpeaenstoT [1JIB mus xa-
JKJIOTO KOHKPETHOTO MPEANPHUSATUSL U3 YCIOBUSI, YTO CyMMa CO3/1aBa€MbIX BCEMH MPEANPUITHSIMU
MIPU3EMHBIX KOHIICHTPALUKA TJAaHHOTO BEIISCTBA MIIM MX KoMOMHanuii He nmpepbimana [1JIK.
MakcumalibHOE 3HaUY€HHE TPU3EMHON KOHIICHTPALIMH, HAIPUMED, JIJISl TOPSIYUX TOYEUHBIX
HMCTOYHHUKOB, PACCUUTHIBACTCS 110 CIICAYOMmEH hopMmyrie:

A-M-F-m-n
Hz_(pi @, _%))1:’3

Cm —

(2.3)

rne H — BbicoTa TpyOBI, M;

M — pacxon BbIOpacsiBaeMoOro B atmocdepy BeliecTBa (MOIHOCTh BHIOPOCOB), I/C;

T. u T, — TeMrieparypbl BEIOPAChIBAEMBIX Ta30B U aTMOC(HEPHOTO BO3/IyXa COOTBETCTBCHHO;

V1 — nonHbIi 00beM BEIOpAChIBAEMBIX T'a30B HA cpe3e TPyOsl, M/c;

A — k03 PUIMECHT, YIUTHIBAIOIINNA PACCCHBAIOIINE CBOHCTBA aTMOC(hEphl, KOTOPHIE OIpeie-
JISIFOTCSI KITMMaTHYeCKor 30H0# (11t MockoBckoi oomactu A=140);

F — ko3¢ dunimeHT, yIuThIBAIONINI CKOPOCTh OCEIaHUS BPEIHBIX BEIIECTB B aTMocdepe; M,

N — KO3 PUITUEHTHI, YIUTHIBAIOIINE YCIOBUS BBIXOAA FA30BO3IYIIHOMN CPEIbI U3 YCThS
HMCTOYHUKA BBIOpOCA.

Ecnu BMecto 3nauenus: Cp nmoactaButh [1/IK KOHKpeTHOTO BelIeCTBa, TO MOXKHO MONYyYUTh
npeieIbHOS 3HAYCHUE MOIITHOCTH BBIOPOCOB M JTaHHOTO BEIIECTBA, T.€. MPEACIHHO JOMYCTUMBIH
BBIOpOC.

Takum 00pazom, periameHTaIrs BRIOPOCOB B aTMOC(hepy OCYIIECTBISETCS IMyTeM YCTaHOB-
nenus I1/IB BpenHbIX BelECTB.

3awumTta atmocepHoOro Bosgyxa ot 3arpsisHeHumn

B nacrosimiee Bpemsi pa3paboTaHbl U IIUPOKO MPUMEHSIOTCS Pa3IUYHble METOABI 3aILUThI
arMoc(epHOro BO3ayXa OT 3arps3HeHuil. BeiOOp TOro mim MHOTO METO/a 3aBUCHUT OT psijia (ak-
TOPOB, B TOM YHCJIE€ OT: TUIIA HCTOYHUKA 3arps3HEHUS] aTMOC(HEPHOTO BO3/lyXa; arperarHoro co-
CTOSIHUS BPE/IHBIX BEIIECTB B BBIOPOCAX; pa3MEpPOB YaCTHIL B BBIOpOCaX U Jp.

Bpenubie BemecTBa MOI'YyT HaXOAUTCS B BO3/1yXe KakK B MapooOpa3HOM BHJIE, TaK U B BUJIE ad-
PO30J1eil — TBepAbIX WU KUKUX YaCTHI], B3BEIICHHBIX B BO3yXE.

Tymanbl — a3p0301H1 € KUAKOHN TucTiepcHo (a3oit.
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[Tb11H — a3p030K ¢ TBEPIOM aUCTIEpCHOH (Pa3oid.

Jist 3amuThl aTMOC(EPHOTO BO3/yXa OT 3arps3HEHUI
IIPOMBILIUIEHHBIMH IBUISIMU U TYMaHaMU [IPUMEHSIOTCS pa3InyHble

NbUICYJIABIMBAIOIINE U TYMaHOYJIABJIMBAIOIIUE YCTAHOBKHU.

[To npuHLIMIY AEUCTBUS pa3InyaloT:

e  CyXHE IBUICYJOBUTEIH,

e  MOKpBIE IIBUICYJIOBUTEIH

e  (uabTpHI,

e ONEKTPOPUIBTPHI.

HpI/IMGHeHI/IC TOTO UJIM MHOI'O THUIIA NBUICYIABJINBAIOIIUX YCTAHOBOK 3aBUCUT OT

KOHIICHTpAIMK npuMeceld B Bo3ayxe. O4ncTKa BO31yXa MOXKET ObITh ITpy0Oii, CpeHei U TOHKOI.
[Ipu Tpy0oii ourcTKe M3 BO3MyXa YHASIOTCS YacTHIBI MpUMecel pazmepoM Oombire 50 MKM.
[Ipu cpenHeld OYMCTKE 33A€P’KUBAIOTCS YACTUIBI MUK pazMepoM 10 50 MKM, a MpH TOHKOH —
pasmepom vactun Meree 10 Mmxkm. Tak, HanmpuMep, Cyxue MbUICYJIOBUTEIN IPUMEHSIOT TIPU BbI-
COKMX KOHIICHTpPAIMAX MPUMECEH B BO3AYXE, a (PUIBTPHI — IPU TOHKOW OYMCTKE BO3IyXa.
Jist onieHkH 3(PEKTHBHOCTH OYMCTKH Ta30B OT MPUMECEH MPUMEHSIOT Pa3IMIHbIe MTOKa3are-
JH, B TOM YHCIIE:
*  00myto 3pPEeKTUBHOCTH OUHUCTKH;
*  (pakuoHHYI0 Y3PPEKTUBHOCTH OUUCTKH;
* K03 (ULHEHT NPOCKOKa;
*  THJPaBINYECKOE CONPOTHBIICHHUE MBIICYIOBUTENCH;
*  yAEIbHYIO IBIJIEEMKOCTb IbLICYTOBUTENEH Ui UIABTPOB;
*  MPOW3BOIUTEIHHOCTH IO OYHUIIIAEMOMY Ta3y;
*  DHEPrOEMKOCTb.
Oowan I¢hghexmusnocms ouucmku ONpeeseTcs, Kak:

_ Cax _Cm
] —c (2.4)

r1e Cgy, Cgpx — COOTBETCTBEHHO, MACCOBBIE KOHIIEHTPAIIMU TPUMECEHN B rasze J0 U MOCIe

MBbUICYJIOBUTCIIA U (1)I/IJ'IBTpa.

JI1st cucTeMBl ITOCIEI0BATENBHO COEUHEHHBIX MbUICYIABINBAIOIINX YCTPONCTB WU
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GUIBTPOB 00wan I¢hghexkmuenocmep ONPeEIAETCS, KaK:

7=1-(-n)-Q0-m)-..-(A-n) 2.5)

Fll’?!l’?l o
e - 06]1_[3,51 3(1)(1)€KTI/IBHOCTB OYUCTKH IICPBOI'0, BTOPOIo U N-oro YCTpOUCTBA

Wi QUIIbTpA.

(DpaKMMOHH(l}l 34)1[)el<mu(mocmb ouucmKu OonpeaAcIACTCA, KaK:

_C,,—Cou
I = C (2.6)

axi

11€ Cgyi, Cepi = COOTBETCTBEHHO, MAaCCOBBIC KOHIICHTPAIIMH 1-0M (DpaKIUu MPUMECH 10 U

MMOCJIC IbIJICYJIOBUTCIIA.

Kosgpgpuyuenm npockoka K vactui uepes MbUICYJTOBUTEIb MOXKHO OIPEEIISATH IO GOopMyIIe:

C
B =—e=
C 27)

O6mas 3(hHeKTUBHOCT OYMCTKH CBSI3aHa ¢ KOA((OUIIMEHTOM MPOCKOKA YACTHUI] CIEAYIOIINM

COOTHOIICHHUEM

K=1-7g 2.8)

T'uopasnuuecxoe conpomuenenue nolneynogumeineit P onpenensercs Kak pa3HOCTb JaBlie-

HUM BO3IYLIHOTO MOTOKA Ha BXOZE M BBIXOJIE YCTPOMCTB U OINpEAEseTcs] TM00 dKCIIEPUMEHTAI b-

HO, 1100 paccuuThIBaeTCA 1Mo GPopmyIe:

p=p-p = 29

111€ Pgy, Py — COOTBETCTBEHHO JIABJICHUS BO3IYIIHOIO IMOTOKA HA BXOJI€ U BBIXOJIE

YCTPOWCTBA;

P-¥_ 1notHOCTS 1 CKOpPOCTb BO3/lyXa B PACUETHOM CEUYECHHH IbLICYIABINBAIOIIETO
YCTPOMCTBA.

Janee paccMOTpuM noJjpoOHee annapaThl OYUCTKH OT MBLIH.
nyue nblneynosBuTtenun

K mpocreiium nbleyaaBIMBaOIIUM YCTPOMCTBAM OTHOCATCS HbL1€0CAOOYHbIE KAMEpPDl,

pa60Ta KOTOPBIX OCHOBaHa Ha OCAXJICHHUU YaCTUIl I1OJ HeﬁCTBHeM CHJIBI TAKECTH W WHCPLHU.
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I’paBuTanoHHOE OCaXKIECHUE ACUCTBEHHO JHUIIb JUISl KPYIMHBIX YacTHIl JuameTpoM Oomee 50—

100 MKM, IIpHYEM CTENEHh OUYUCTKU cocrtasiisieT He BbIre 40-50%. Meron mpuroacH JUIIb IS
9

peaBapUTEIBHOM, IPyOOl OYUCTKHU Ta30B.

HaubGonee pacinpoCTpaHCHHBIMHU YCTAaHOBKAMHM CYXOI'0 IIbUICYJIABIIMBAHUSA SABJISAIOTCA UUKII0-

Hbl (puc.2.3).

OumweHHui ras

3anuinexruii

Puc. 2.3. Cyxoii nbLIey/10BHTE/Ib THIIA HUKJIOH

Hanpumep, oHM UCIONB3YIOTCS AJIS 307161, 0Opa3yroLelcs Npu CKUTaHUM TOIIMBA B KOTJIAX
TEIUIOBBIX CTAaHLMM. B IUKIIOHAX OcCaXAEHUE CyXOil 30JIbl MPOUCXOIUT BCIAEIACTBHUE 3aKPYTKH IO
nercTBreM 1eHTpoOexHoro s dexra. [Ipu BBoje yepe3 TaHTeHUMATbHBIN MaTpyOOK | YacTHIIhI
OT’KMMAIOTCSl K BHYTpEHHEH CTeHKe Kopryca 3 U, Tepsisl CKOPOCTb, BHINAAAIOT B MHIMBUyaIbHbIE
4 n oOuie OyHKepbI-HAaKOMUTENH (B OaTapelHbIX [UKIOHAX) U Jajiee 1o TpyOompoBogaM 5 OTBO-
JSITCSL B CUCTEMBI TPAHCTIOPTHPOBKHU 30716l OUUIIIEHHBIN Ta3 M0 TpyOaM 2 BBIBOAUTCS B Ta30XObI
i cOopHble kamepbl. LlenTpobexHblit 23pdexT cunbHee npossiseTcs y KpynHbix yactuil. C yBe-
JUYEHUEM pa3Mepa YacTHIl U YMEHbBIIEHHEM TuaMeTpa IHUKIoHA 3()()EKTHBHOCTh OYMCTKH BO3-

pacraer.
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Cpenu anmaparoB, MpeAHA3HAYCHHBIX IS TBUICYIABITUBAHUS, CIICAYET BBIICTUTh Annapamasl

uenmpooexcrnozo oeiicmeusn. K 31oil Kareropun OTHOCSTCS MbUIEYJIOBUTEIN POTALIMOHHOTO AEH-

CTBHA.

KomrioHOBKa MPOCTEHIIIEro MbUICYIOBUTENS POMAUUOHHO20 MURA NIPE/ICTaBICHA Ha puc.2.4

O4MueHHbIA
ras

Puc. 2.4. Cyxoii npLIeyJI0BUTE/Ib POTAIIHOHHOIO THIIA

ITpu BpameHNH BEHTHIIATOpA Kosleca | 4yacTUIBI MBUIK 32 CUET LIEHTPOOEKHBIX CHUJ OTOpachl-
BAIOTCSl K CTEHKE CIHUPaIe0Opa3HOro KoXkyxa 2 M ABMXKYTCS IO HEW B HaIpPaBIEHUHU BBIXJIOIHOTO
otBeperus 3. I'a3, oboraieHHbIN MbLIbIO, YEPE3 CHEIMATBHOE MBUICIIPUEMHOE OTBEPCTUE 3 OTBO-
JUTCS B TIbLJIEBOM OyHKEp, @ OYMIIEHHBIN ra3 MOCTYNAaeT B BHIXJIONHYIO TpyOy 4. JlocTaro4HO BBI-
cokast 3((EeKTUBHOCTh OYMCTKHM BO3[yXa TaKMMHU ammaparaMHd JOCTUTAeTCsl MpH YlIaBIMBaHUU

CPaBHMUTEIBHO KPYMHBIX yacTull Utk (cBbitie 20—40 Mkm).

B psAAC ciiydacB uenecooGpa3Ho HCIIOJIb30BaTh MCAIIO3ULIHbIE nbmeomoefmmeﬂu, I1IO3BO-
JIOmUe MpoOnu3BOAUTE PA3ACIICHHUE I'a30BOI0 IOTOKA HA OYHILICHHBIN 1 O6OF3.H.I€HHLII>1 IObLIBIO I'a3

(puc.2.5)

OforaleHHb LT
BLIBIO ra3, Q,

O‘I:::j:g:},n‘i : \ \
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Puc. 2.5. Kanw3uiiHblil bLICOTACINTEIb

C IIOMOIIBIO PEIICTKU ra30BBIH ITOTOK pacxoaom Q pasacisICTCA Ha JiBa IIOTOKA pacxoaoM

Q1 1 Q2. O6b1yHO Q1= (0,8...0,09)-Q, a Q2=(0,1...0,2)-Q.

OtneneHue 4acTUll MbUIM MPOUCXOAUT IO ACHCTBHEM HMHEPIIMOHHBIX CHJI, BOZHUKAIOIIUX
IIPH MTOBOPOTE Ta30BOTO MOTOKA HA BXOJIE B KATFO3MIHYIO PEIIETKY, a TaKXkKe 3a cueT dddekra oT-
PaKEHHS YaCTHUIl OT TTOBEPXHOCTH PEHIECTKU NPH coyaapeHuu ¢ Hed. OOOoraieHHbIN MbIIBI0 Ta30-
BBIM MOTOK IMOCJIE KATKO3UMHON PENIETKH HAMPABIISIETCA K [IUKIIOHY, [JI€ OYMILAECTCS OT YaCTULl U

BHOBb BBOJIUTCSI B TPYOOIIPOBOJ 32 XKAJIFO3UINHON PELLIETKOM.

XKanto3uiiHple MBUICOTACIUTENN OTIUYAOTCS MPOCTOTOW KOHCTPYKIIMHM U XOPOIIO KOMIIOHY-
I0TCS B ra3oxonax, odecneunBas 3¢dextuBHOCTh ounctku 0,8 1 Oonee /i 4acTUI] pa3MepoM 00-
nee 20 mxM. JKanro3uiiHble THIICOTACTUTENN XOPOIIO 3apPEKOMEHI0BAIHN ce0sl B CHCTEMaX OYHUCT-

KU JBIMOBBIX TPYO OT KPYIHOIUCIEPCHOM MBUTH MIPH TEMIIeparype 450-600°C.

MOKpble nbineynoBuTenun

JloCTaroyHO MIMPOKOE MPUMEHEHHE IS OYMCTKHU T'a30B M BO3IyXa OT MEJIKOAMCIIEPCHOM TThI-
mu ¢ quamerpom vactuil d 6omee (0,3...1,0) MKM, a Takxe I OYUCTKU OT MBUIHA B3PBIBOOMIACHBIX
¥ IMEIOIINX BBICOKYIO TEMIIEPATyPy ra30B HAILTH MOKPBIE ITBLICYTIOBUTEIH.

[TpuHIMN NEHCTBHUS MOKPBIX TBUICYIOBUTENICH 3aKIIIOYAETCSl B OCAKICHUH YaCTHI] IMBUTH HA
MIOBEPXHOCTD Kamelb WITH IJICHKH KUIKOCTH 3a CYET CHJI MHEPIIMH U OPOYHOBCKOTO JIBHKEHHUSL.
Cuibl MHEPIMU 3aBUCAT OT MAcChl Karejab M 4acTHUI[ MbUIM, a TaKXKe OT CKOPOCTH MX JBHXKCHHUS.
YacTuibl IbIIM Majioro pasmepa (MeHee 1 MKM) He 0071aJ1al0T JOCTaTOYHON KMHETHUYECKON HEp-
rHel ¥ pH cOMMKEHUH ¢ KalIIMU OOBIYHO OrMOaroT UX U HE YaBIMBAIOTCS )KUKOCTBIO.
BpoyHoBckoe IBMKEHHE 0OBIYHO XapaKTepHO AJIS YACTULl MaJIoTo pa3Mepa.

C y4eToM KOHCTPYKTHBHBIX 0COOCHHOCTEH MOKPBIE MBUICYIOBUTEIH PAa3/IENIIOT Ha:

*cKpy00eps! BenTypu;

*(OopCyHOUHBIE U IIEHTPOOEIKHBIE CKPYOOEPHI;
*anmnaparsl yIapHO-WHEPLUOHHOTO THIIA;
*0apO0TaKHO-TICHHBIE alIaparbl U Jp.

Cpenu anmaparoB MOKPOH OYMCTKH C OCAXJEHHEM YacCTHIl MBI HA MOBEPXHOCTH Karellb
HaunOoJIbIIIee pacIpoCTpaHeHNE MOTYyUrIn cKpy0oepsl Bentypu (puc.2.6)
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Puc. 2.6. Ckpy00ep Bentypn

OcHoBHas 4acTh CKpy0Oepa — comto Bentypu 2, B KOTOpo€ MOIBOAUTCS 3albUICHHBIN TOTOK ra-
3a, a yepe3 LeHTpoOexxHble PopcyHKH 1 — XKHUIKOCTh Ha opolieHue. B koHdy30pHOI yacTH coruia
IIPOMCXOJUT Pa3roH rasa oT BXoJHoU ckopoctu V=15-20 m/c 1o ckopoctu 30-200 m/c u Gonee B
y3KOM ceueHHMH coruia. [Iporece ocaxieHust 4acTHIl MbUIM Ha KAIUIM JKUAKOCTH 00YCJIOBJIEH Mac-
COM JKHUJIKOCTH, Pa3BUTOM IMOBEPXHOCTBIO KAaIlellb U BBICOKOM OTHOCHUTEIBHON CKOPOCTBHIO YACTHIL
KHJIKOCTU U MBUIM B KOH(PY30pHOH YacTH coruia. IPHEeKTUBHOCTh OYMCTKHU B 3HAYUTEIBHON CTe-
IIEHU 3aBUCUT OT PaBHOMEPHOCTU PACIpPENEICHMs KUAKOCTU MO CEYEHHIO0 KOH(QY30pHOU 4acTu
coruta. B nugdy3opHoii yactu cormta 3 ckopocTs noToka najaaet g0 15-20 m/c.

CkpyOb6epbl Bentypu obecrieunBaroT BBICOKYIO 3()()EKTMBHOCTH OYUCTKH a’po30Jeil co
CPEIHUM pa3MepoM YacTul |...2 MKM IIpY Ha4aJIbHOM KOHIIEHTpauuu npumecei 10 100 /v,
[Ipu ananuse KOHCTPYKIUU U IPUHIUIIOB IEHCTBUS MOKPBIX MbLICYJIOBUTENEH MOXKHO Bble-
JIUTH CIEAYIOUIME UX JTOCTOMHCTBA!
*TIPOCTOTA KOHCTPYKIIMH U CPAaBHUTEIBHO HEBBICOKASI CTOUMOCTB;
*0osiee BbICOKask A3PPEKTUBHOCTH 110 CPABHEHHUIO C CYXMMU MEXaHUYECKUMU IMbLICYIOBUTENS-
MU MHEPLMOHHOIO THIIA;
*MEHbIIME radapuThl IO CPABHEHHIO C TKAHEBBIMH (PUIBTPaAMHU U 3IEKTPOPUIBTpAMU;
*BO3MOXHOCTb HCIIOJIb30BaHUS MPU BBICOKOM TEMIIEpaType U MOBBIILIEHHON BIaXKHOCTH Ta30B;
*paboThl HAa B3PHIBOOMIACHBIX Ta3ax;
*yJIaBIMBaHUE BMECTE C B3BEIICHHBIMU TBEPJbIMU YACTUIIAMU ITAPOB M Ta3000pa3HBIX KOMIIO-
HEHTOB.
OnHaKO MOKPBIM IbUIEYTIOBUTENSIM CBOMCTBEH U PsiJl HEJOCTATKOB:
*3HAUMTENbHBIE 3aTPAThl IHEPTUH IIPU BBICOKUX CTENEHSIX OUYUCTKU;
*TIOJIydeHHE YJIOBIIEHHOTO MPOJYKTA B BHUJE IIJIaMa, YTO YaCTO 3aTPYIHSET U YIOPOXKAET ero
MOCIIEIYIOIIEE HCIIOIb30BAHNUE;
*HEOOXOAMMOCTh OpraHu3alud 000POTHOTrO LMKJIA BOJOCHAOXKEHHS (OTCTOMHUKHU, MepeKayu-
BalOIME HACOCHI U T. I1.;
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*00pa3oBaHUe OTIOKEHUN B 000PYIOBaHUHU U Ta30IPOBOJAX;
*KOPPO3HOHHBIN M3HOC 00OPYAOBAaHMS U T'a30IPOBOAOB IPU OYHCTKE Ta30B, COACPKAIIUX ar-
PECCUBHBIC KOMITOHEHTHI.

PUnbTPLI

I[Tporiecc OYUCTKM T'a30B OT TBEPBIX WM KUAKHX YACTHUI] C TOMOIIBIO TOPUCTHIX CPEl HA3bl-
Baetcs GuibTpannei. OUIbTPhI ACNATCS Ha BOJIOKHUCTBIC, TKAHEBBIC, 3PHUCTBIC.

BonokHUCTBIMU (pUIIBTpaMH Ha3bIBAIOT IMOPHCTHIC MEPETOPOIKH, COCTABICHHBIC M3 Oecropsi-
JIOYHO PACIIOJIOKCHHBIX, OJHAKO 0O0Jiee WIIM MEHEe PAaBHOMEPHO PacIpeelICHHbIX 10 00beMy BO-
JIOKOH, Ka)K/10€ U3 KOTOPBIX MPUHUMACT Y4aCTHE B OCKACHUH a3PO30JIbHBIX YaCTHUIl. DTO QHIBT-
pbl 0O0OBEMHOIO JICHCTBHS, TAK KaK PACCYMTAHBI HA YJIABIMBAHUE M HAKAILIMBAHUE YaCTHII IIpe-
UMYIIECTBEHHO 1O BCEil CBOEH ITyOnHe.

XopIyc
$mETpa

O HIUEHHBIH
ras

N
cit oy

Puc. 2.7. ®uasTp

Haubonee pacrnpocTpaHeHHBIM THIIOM TKaHEBOTO (UIbTpa SABISETCS PYKABHBIA (PUIBTD.
[maBHBIM 3JIEMEHTOM TAaKOro (UIBTpA SBJISETCS pyKaB, U3TOTOBJICHHBIH U3 (DUIBTPOBAIBHON TKa-
Hu. Kopriyc ¢unbTpa paszieneH Ha HECKOJIBKO Te€pMETU3UPOBAHHBIX KaMep, B KaXK10i U3 KOTOPBIX
pa3MEIIEeHO 10 HECKOJbKY PYKaBoB. ['a3, mouiekamuil O4MCTKE, MOABOAUTCA B HUKHIOIO 4acTh
Ka)X/10M KaMepbl U IOCTYNAeT BHYTPb pyKaBoB. OUnbTpysch yepes TKaHb, ra3 MPOXOAUT B Kamepy,
OTKyZla 4epe3 OTKPBITHIN IPOIMYCKHOW KJAlaH MOCTYNAET B ra3onpoBOJ YUCTOrO rasa. YacTuibl
IIBLIY, COZIEpKAIlMEecs] B HEOUHUIIIEHHOM rase, 0Ce/laloT Ha BHYTPEHHEH MOBEPXHOCTH pyKaBa, B pe-
3yJbTaTe YEro CONPOTUBIIEHUE PyKaBa IIPOXOy ra3a IMOCTENEHHO YBEIMUNBAETCS.

PaznuyaroT cneayromye TUIbI 3epHUCTBIX (PUIIBTPOB:

*3epHUCTHIE HAcal0YHbIe (HACBINHbIE) (QUIBTPBI, B KOTOPBIX YJIABIMBAIOIINE 3JIEMEHTHI (Tpa-
HYJNbI, KyCKH U T. /I.) HE CBSA3aHbI )KECTKO JIPYT ¢ ApyroMm. B kauecTBe HacalKu B HACHIITHBIX
GWIbTpax HCIONB3YIOT MECOK, TajbKy, HUIAK, APOOJeHble TOpHBbIE MOPOIbI, JAPEBECHBIE
OIMJIKH, KOKC, KPOILIKY PE3HHBI, IJTacTMacc U TpaduTa U Ipyrue MaTepuabl;

*)KECTKHE MMOPUCThIE (PUIBTPBI, B KOTOPHIX 3€pHA IIPOYHO CBS3aHbI APYT C APYIOM B pe3yiibTare
CIeKaHUsl, IPECCOBAHMS WM CKJICMBAHUS M 00pa3ylOT MPOYHYIO HEMOABIKHYIO CUCTEMY.
K aTuM QuiibTpaM OTHOCSTCSI IOPUCTasi KeEpaMHKa, TOPUCTbIE METaJIIbl, TIOPUCTHIE IIIACT-
Macchl .

Qunvmpayua éne KOHKypeHyuu, K020a peub uoem 006 odecneuenunu UCKIOYUmenbHo 6blCOKOU
Ippexmuenocmu ynaeaueanus 04eHb MeIKUX YACMUuYy YeHol yMepPeHHbIX 3ampant.
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TxaHeBbIe QUIBTPHI UCIIOJB3YIOT TaM, I7I€ HEOOXOAMMO TOCTHYbL BBHICOKOH A((HEKTUBHOCTH
U TJIe YCIOBHSI TIO3BOJISIOT UCIIONIB30BaTh PUILTP 03 ero moBpexaeHus. [IpuMenenue GuibTpoB
OrpaHMYEHO TeMIepaTypamy, mpessimarommmu 500—600 K, mpr KOTOpBIX paspymiaeTcst TKaHb, a
TaK)Ke COCTaBOM Tra3a.

Jlst mepBUYHOM (GUIBTpallMK TpHU TemIeparypax, npesbimarmux S00—600°K, ucnons3yror
rpaBUHbBIE PHIBTPBI. ITH QUIBTPHI TPOMO3AKHU U TAMKEIbI.

BonoxHucTbie (GUIBTPBI 0OBIYHO HE OYMIIAOT. VX MCIONB3YIOT, KOTAa KOHLIEHTPAIUS
YacTUIl HU3Ka (MeHee 2 F/M3) 1 QUIBTP MOXKET MPOCITYXUTh JOCTAaTOYHO JIONTO, HE TpeOys
3aMEHBI.

[IpeumymiecTBa GunabTpanuy — cpaBHUTEIbHAS HU3KAask CTOUMOCTh 000PY/IOBaHUs (32 UCKITIO-
YEHHEM METAJTIOKEPaMUYECKUX (PHIIBTPOB) M BbICOKas 3((EKTUBHOCTh TOHKOM ouncTku. Hemoc-
TaTku (QUIBTPALIMU — BBICOKOE THPABIMYECKOE CONPOTHUBICHHE W ObICTpOe 3a0uBaHHE (UIIBT-
PYIOLIETO MaTepraa MbUIbIo.

AneKkTpopUnbTPbI

QHGKTpO(bI/IJ'ILTp — OTO alllapar Wik YCTAaHOBKA, B KOTOPBIX HCIOJIB3YHOTCA 3JICKTPUUYCCKHUC

CHJIBI AJI1 OTACJICHHS B3BCIICHHBIX YaCTHIL OT Ia30B.

b

Puc. 2.8. danexrpoduiastp

CymHoCTh mpoliecca IEKTPUYECKO OUYMCTKY Ta30B COCTOUT B cliienyroiiem. ['a3, comepxa-
I B3BEIICHHBIE YACTHIIbI, TPOXOAUT YEPE3 CUCTEMY, COCTOSIIYIO U3 3a3€MJICHHBIX OCAJIUTEINb-
HBIX 3JIEKTPOJIOB U Pa3MEIICHHBIX HAa HEKOTOPOM PACCTOSTHUHU (HA3bIBAEMOM MEXDJICKTPOIHBIM
MIPOMEKYTKOM ) KOPOHUPYIOIIHX AJIEKTPOJOB, K KOTOPHIM MOABOJUTHCS BBIIPSMIIEHHBIN TOK BBICO-
KOTO HampspkeHus (puc.2.8).
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[Ipu noctatoyHo OONBIIOM HAMPSKEHUU, MPUIOKEHHOM K MEXIIEKTPOIHOMY IPOMEKYTKY,
y TIOBEPXHOCTH KOPOHHUPYIOIIETO IEKTPOIa IPOUCXOIUT MHTCHCUBHAS YIapHAs HOHU3AIINS ra3a,
COIPOBOXK/IAIOIIASICS BOSHUKHOBEHHEM KOPOHHOTO paspsiaa (KOPOHBI), KOTOPBIA Ha BECh MEX)-
JICKTPOIHBIN IPOMEKYTOK HE PACTIPOCTPAHSICTCS M 3aTyXaeT M0 Mepe YMEHBIICHUS HAMPSKCHHO-
CTH 3JIEKTPUUYECKOTO MOJISl B HAPABICHUH OCAJAUTEIHLHOTO IEKTPO/IA.

["a30BBIC MOHBI PA3IMYHON MOJSIPHOCTH, OOPA3YIOIIHECs B 30HE KOPOHBI, O] ACHCTBHEM CHII
AIIEKTPUYECKOTO TOJSl JBUXKYTCS K Pa3HOMMEHHBIM 3JIEKTPOJaM, BCIIEJCTBUE YETO B MEXKIJICK-
TPOAHOM TIPOMEKYTKE BO3SHHKACT IEKTPUUYCCKUN TOK, HA3BIBAEMBIM TOKOM KOPOHBI. YJIaBJIHMBac-
MBbI€ YaCTHIIBl U3-32 aJCOPOLMU HAa UX MOBEPXHOCTH HOHOB MPUOOPETAIOT B MEKAIEKTPOTHOM
MPOMEXKYTKE NEKTPUUCCKHUH 3apsi/i U MOJ] BIMSIHHEM CHJI JICKTPHUECKOTO TTOJISI IBHIKYTCS K 3JIEK-
TpoAaMm, ocaxkaasich Ha HuUX. OCHOBHOE KOJIMYECTBO YACTUIl OCAKIACTCS Ha Pa3BUTON MOBEPXHO-
CTH OCAQJIUTEIBHBIX IJIEKTPOJOB, MEHBIIIAsl MX YACTh MMONAAaeT Ha KOPOHUPYIOIIHE MEKTpobl. 1o
Mepe HAKOILJICHUS Ha AJIEKTPOJaX OCAKICHHBbIC YAaCTUIbl YAANSIOTCS BCTPSXUBAHMEM WM IPO-
MBIBKOW 3JIEKTPOOB.

[[Iupoxoe npuMeHeHue AMEKTPOPUIBTPOB IJis YAABIMBAHUS TBEPABIX U KUJKHUX 4acTUILl 00y-
CJIOBJICHO CJIEIYIOUIMMU UX MOKa3aTeIsIMU:

*YHUBEPCAIBHOCTh M BBICOKAsl CTENEHb OUUCTKU (10 99 %) mpu cpaBHUTENHHO HU3KHUX dHEP-
roszarparax, Mpu4eM YIaBIMBAIOTCS YaCTHUIIBI JIFOOBIX pa3MepoB, BKIIIOYas U CYOMHUKPOH-
HBIE;

*BO3MOXKHO PUMEHEHHE MPU BBICOKUX TEMIIEpATypax, a TAKKE B YCIOBUAX BO3AECUCTBUS pas3-
JIMYHBIX KOPPO3UOHHBIX CPELI;

*CHCTEMBI IbUICYTABIMBAHUS C IPUMEHEHHEM IEKTPOPHUIBTPOB MOTYT OBIThH MOJHOCTHIO aB-
TOMaTU3UPOBAHBIL;

*HU3KHUE HKCIUTyaTalluOHHBIE 3aTPaThl.

OnexTpoUABTPBI TAKKE UMEIOT U PSIJT HEOCTATKOB:

*KalMTaJIbHbIE 3aTPaThl HA COOPYKEHHE BBICOKM BBHJly TOTO, UTO 3THU allllapaTbl METAIIOEMKHU
Y 3aHUMAIOT OOJIBIIYIO TUIOLIA/Ib;

*BBICOKAsl UyBCTBUTEJIBHOCTD MTPOLIECCA IIEKTPUUECKON OYMCTKU K OTKJIOHEHHSAM OT 3alaHHO-
IO TEXHOJOTMYECKOTO PEeXHMa, a TaKKe K HE3HAUYUTENIbHBIM MEXaHHYEeCKUM JedeKTam
BHYTPEHHET0 000pYy/I0BaHUS;

*HE MPUMEHSIOTCS, €CJIM OYHUIIIAEMBbIH ra3 MpeCTaBIseT COO0M B3phIBOONACHYIO CMECh.

[IpenmymiecTBEeHHOM 06IaCTRIO TPUMEHEHHS TEKTPO(UIBTPOB ABISAETCA OUMCTKA OOIBIINX

00bEMOB ra3oB.

KoHTponbHble Bonpockl no teme "3arpsisHeHne atmocdepbl”

Ha xakue ocHOBHbIE BUBI AETATCSA UCTOUHUKH 3arpsi3HEHUs1 arMochepsl?

Kakune uCTOYHMKH 3arpsa3HEeHUs: aTMOC(epbl OTHOCATCS K €CTECTBEHHBIM?

B kakom cioe arMocdepsl 3aepKUBaeTcs 00JbIIast 4acTh YAbTPa(UOIEeTOBBIX JIydei?

[To kakoMy moKa3arelo BeAEeTCs HOpMUPOBaHHE ITpUMeceit B arMocdepHoM Bozayxe?
Kaxkas ITJIK gBnsieTcs 0CHOBHOM XapaKTEPUCTHKOW OMMACHOCTH BellecTBa?

C Kkakoil enplo ycraHaBinuBaeTcs cpenHecyrounas [TJIK?

C KakoM LeJIbI0 yCTAaHABIMBAETCS MakcUMaibHO-pa3oBast [TJIK?

Kakyto Benmnuuny ot I1JIK paGoueii 30ub1 coctaBiser [1JIK mpoMbIIITIEHHON TUIOMAAKH
(r.e. IIIK Ha TeppuTopuu npeanpustus)?

Kakue BenmM4MHBI yCTaHABIMBAIOT MPU HOPMUPOBAHUU COAEPKAHUS 3arpsA3HAIOLIMX Be-
IIECTB B aTMOC(HEpHOM BO3ayXe?

N~ wWNE

©w
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10. Kakyro Benmumny ot [IJIK armMocdepHoro Bo3myxa MCIONB3YIOT JUIsi HOPMHPOBAHUS CO-
JIEpKaHUs 3arpS3HSAIONINX BEIIECTB B BO3IyXe KYPOPTOB M MECT MAacCOBOTO OTAbIXA Hace-
neHus’?

O6wue cBegeHus o rmgpocdepe

T'uopocghepa - BOJIHAs 000s104Ka 3emuH,
pacrionararoiascsa Mexay armocepoil u utochepoit u
Ipe/ICTaBIIONast co00M COBOKYITHOCTb OKEAHOB, MOpEii,

03ep, peK, MPYIoB, OOJOT, MOA3EMHBIX BOJ, JICTHUKOB U

BOJSAHOIO Imapa aTMOC(l)CpBI. Kpyrosopot BOJIbI

YBSI3BIBACT BOEIMHO BCE YACTH THapocdepbl, 00pasys B

LIEJIOM 3aMKHYTYIO CUCTEMY.

Bona oTHOCcMTCS K = HE3aMEHUMBIM  TPUPOAHBIM
pecypcam. be3 BOabl HEBO3MOXXHO CYILECTBOBAaHUE

3eMHBIX (OPM KHU3HHU.

PaznuuaroT 1Ba BuAa UCIOIB30BaHMS BOJHBIX PECYPCOB: 600010 Ib306aHUE T

eooonompeonenue.

Booonons3osanue — Boia NCONB3YeTCS AJIsl BHIMOTHEHUS ONPEAeEHHBIX QYHKIUNA 0e3 h3-
BJICUCHMUSI M3 BOJIOEMOB (pEK, 03€p U Ip.).

Booonompeonenue — Bona u3pIMaeTCsl U3 BOAHBIX OOBEKTOB, IPUYEM YacTh €€ TepsieTcs Oe3-
BO3BpaTHO (UcHapsieTcs U T.1.).

V3 061Iero KOIMYecTBa BOIbI Ha 3eMIle TOIBKO 35 MIIH. KM® WiIH OKOJIO 25% MPUXOINUTCS Ha
JIOJII0 TIPECHBIX BOJI, MPEACTABISAIOIIMX HauOoIbIINK UHTEepec A yenosedyecTna. (IIpecHoit Ha-
3BIBAIOT BOJLY, COJIEHOCTh KOTOpOU He mpebiaeT 1 % T.e. comepxkanryro He 6omnee 1 T coneit Ha |
1. CoJIeHOCTh OKeaHa COCTaBIIsieT B cpeaHeM 35%).

Ha xaxxgoro sxutens 3eMin IpUXOAUTCS HEMHOTUM OoJiee 8 MIIH. M MIPECHOM BOJBI, HO TO-
JABJISIIOIAs 9acTh ATOTO OOTaTcTBa HAXOMWUTCS B COCTOSHUM TPYIHOAOCTYITHOM JJIS YEJIOBEKA.
IToutn 70% npecHbIX BOJ aKKyMYJIMPOBAHO B JIEAHUKOBBIX MOKPOBAX APKTUKH U AHTApKTU/bI U
B TOPHBIX JICJIHUKAX APYTHX MaTepUKoB. B pyciax pek mpu cpeaHeM YpoBHE BOABI OHOBPEMEH-
HO coepxutcs umib okoino 0,006% npecHsix Box 3emin, B o3epax — 0,010%.

s Beipabotku 1 kBTt u snextposneprun Heobxomumo ot 200 mo 400 1 Boasl. TemmoBas
TOC, momuocThIO 1 MTH.T KBT TpeOyeT B TedeHuu roga oxono 1,5 KM® BOABI B rox. ADC ToH ke
MOIIHOCTH 3abupaet 110 3 kM BOZIBI B TOLI.

JIKOJOTHYEeCKH BasKHbIe CBOMCTBA BOJBI.
Bona oGmanaer psigom crienuuyecKux CBOMCTB, HAKJIAAbIBAIOIIUMX IITYOOKMI OTIEYaTOK Ha
CTPOEHUE U KU3ZHEAESITEIbHOCTh HACEISIOMMX 3EMIII0 OPTaHU3MOB M PACTEHUMN:
*Boza MoXeT HaXOAUTHCS B TPEX arperaTHbIX COCTOSHUSX: JKUIKO, TBEPJOM M ra3000pa3HOM.
*Boza oOmnanaer upe3BbIuaiiHO BBICOKOM pacTBOPSIOLIEH CIOCOOHOCTBIO.
*[Ipu 3amep3anuu 00bEM BO/IBI YBETUUYUBAETCS, IIPU IJIABJICHUH JIbJIa — YMEHbBIIIAETCS.
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*IIpu 4'C y Bozbl HAGIIOAACTCS MAKCHMAJIbHAs IUIOTHOCTE. 1109TOMY, J16/1 06pa3yeTcst TOIbKO
Ha TIOBEPXHOCTU BOJAOEMOB, OXpaHssl MPUPOIHBIN CIIOW BOIBI OT 3aMep3aHus (BaXKHO IS
KHU3HEACSITEIbHOCTH BOJHBIX OPTraHU3MOB).
*Bricokasi CKkpeITas TerioTa IiasieHus Jibaa (336 x/r) obecriednBaeT MOCTEIIEHHOE 3aMep-
3aHHE PEK, 03ep, MOpEH, a TaK)Ke TassHUE CHETa, JIbJla, Oarogapsi ITOMY CE30HHBIC Tepe-
XOJ1bl Ha TJTAHETE IPOUCXOMST IJIaBHO.
*Bona obnanaer HauBbICIICH (Cpeln TBEPABIX U KHUAKUX TeJ) yIeIbHOU TEIJI0EMKOCThIO (I10-
3TOMY BOJa SIBJISIETCS IMIABHBIM aKKYMYJISITOPOM COJIHEYHOM U TEPMHUYECKON SHEpruu) u
BBICOKOM JJIS )KUJIKUX TEJ TeTLIOMPOBOAHOCTHIO.
*Bbicokass AMAICKTpUUYECKas MPOHUIIAEMOCTh BOJBI 00ECIeurnBaeT MHTCHCUBHYIO IHCCOIHA-
LHUIO0 COJIeH, KUCJIOT, IIeJ0Yei U OCHOBAaHWI Ha MOHBI, IPUCYTCTBUE KOTOPBIX MOBBIIIACT
pa3zHooOpa3ue OMOXUMUIECKUX PEaKIIUU.
*Bona ucmapsiercs npu Jr000i Temmeparype.
*BbicOKO€ MOBEPXHOCTHOE HATSKEHHE TMO3BOJSET OCYIIECTBISATHCS MpoleccaM MepeaBukKe-
HUS BOZABI M €€ PACTBOPOB MO CTEOISIM pACTeHHI, aJICOPOIMOHHBIM MPOLIECCaM B KOPHSIX,
CUCTEMaXx THIICBAPCHHSI, TbIXaHUSI.
[lonHas MPO3pavyHOCTh BOABI JUISI BUJMMOMN YaCcTH COJTHEYHOTO CIICKTPAa HMEET OTPOMHOE 3Ha-
YeHUs ISl 00eCcTieyeHHs )KU3HEIEATEIIbHOCTH OPTaHU3MOB.
*HecxxrmaeMocTh BoJbl 0OecieunBaeT nojaepxanue GopMbl OPraHOB PACTEHUHN U )KUBOTHBIX.
*Bona yHHKallbHAa W HE3aMEHHMMA, KaK MCTOYHUK ra3000pa3HOro KUCIIOPO/a, BBIIEISIEMOTO B
npouecce GOTOCUHTE3A.

McTo4HNKM 3arpasHeHns rmgpocdepbl

OcHOBHasl pUYMHA 3aTPSI3HEHUN BOTHBIX 00BEKTOB — cOpOC
B BOJOEMBl HEOYMINEHHBIX WIA HEIOCTaTOYHO OYHIICHHBIX
CTOYHBIX BOJI NPOMBILIUICHHBIX HPEANPHUATUH, KOMMYHaJIbHBIX
CTOUHBIX BOJl U CTOKOB CEJILCKOTO XO35HCTBA.

Eme ogHMM MCTOYHMKOM 3arps3HEHUS NPUPOAHBIX BOJ 5B
JS0TCs aTMocepHbIe BOABI, HECyIIue B cebe BhIMBIBAEMbIEC U
BO3/lyXa 3arpsA3HAIOLIME BEIECTBA ITPOMBILLIIEHHOTO IpoucC-
XOXKJICHUS.

3azpsaznenue 600bl — IPUBHECEHUE B BOIHYIO CPEy HOBBIX, HECBOMCTBEHHBIX €1 BEIIECTB —
3arpsi3HUTENEH, YXYAIIAIIMIUX KaueCTBO BOJABI WJIM M3MEHEHHE APYTuX ee Mmokaszareneil (Hampu-
Mep, TEMIEPATyphl).

Xumuueckoe 3azpaznenue — U3MEHEHUE €CTECTBEHHBIX XMMUYECKHX CBOMCTB BOZBI 32 CUET
YBEJITMYCHHS COJIEPIKAHUS B HEW BPEIHBIX NMPUMECEH, KaKk HeOpraHUYeCKol (MUHEpaIbHBIE COJIH,
KHUCIIOTHI, IEJI0YH, TTTHHUCTHIC YACTHIIBI), TAK U OPraHUYEeCKON MpHUpobl (HePTh U HehTENPOayK-
TBI, TIECTUITUIBI).

HcrouHuKu: TPOMBIIUIEHHOCTD, CEIbCKOE X0341iCTBO, KOMMYHAJIbHOE X03SMCTBO.

Du3uueckoe 3azpazHeHue — N3MEHEHNE (PU3MUECKUX TTapaMETPOB BOAHOM Cpe/Ibl (TEIIOBBIE,
MEXaHUYEeCKUE, PaJHOAKTUBHBIE).

Ucrounuku: TOC, ADC, cTounbie OBITOBBIC U TPOMBIIIICHHBIE BOJBI, OTXO/IBI.

Buonozuueckoe 3azpaznenue — N3MEHEHNUE CBOWCTB BOJHOM CpE/Ibl B pE3y/IbTATE YBEIIUUEHUS
KOJINYECTBa HECBOMCTBEHHBIX €W BHJIOB MUKPOOPTAaHU3MOB, PACTCHHM, KUBOTHBIX, TPUBHECCH-
HBIX U3BHE.

WcTounuku: ObIT (KyXHH, TyaJleTbl, 0OJbHUIBI) U IPOMBIIIJIEHHOCTb.

3arpsi3HeHusl, MOCTYMAIONINE B CTOUHBIE BOJBI, MOXHO PA3AEIUTh MO (PU3UIECKOMY COCTOSI-
HUIO Ha:
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*HEPACTBOPUMBIC KOJUTOUIHBIE,
*pacTBOPEHHBIC TIPUMECH.
[TomuMoO 3TOTO, 3arpsiI3HEHUS JACIATCS Ha!
*MUHEpaTbHBIC,
*OpraHlYecKue,
*0aKTepUaTbHbBIC,
*OHMOJIOTMYECKHUE.
K munepanvnovim 3azpaznenusm OTHOCAT: YACTUIIBI TIECKA, PYIbI, IUTAKA, MUHEPAJIbHBIX CO-
JIel, pacTBOPBI KUCIIOT, HIEJIOYEN U JP.
Opzanuueckue 3azpa3Humenu TPEACTABISIFOT COOOW OCTaTKM PAaCTCHHUU, PACTUTEILHOTO
Maclia, OCTaTKH TKaHEH >KMBOTHBIX H T.II.
baxkmepuanvuvie u 6uonozuueckue 3azpasHenus 0OObIMHO PUCYTCTBYIOT B OBITOBBIX CTOKAaX
U CTOYHBIX BOJIaX HEKOTOPBIX MPEANPHUATHI (HarpuMep, MHKPOOUOIOTHYECKON MPOMBIIUICHHO-

AT
virxij.

B npowmbliuieHHOM ITPOU3BOJACTBE BOAA HMCIIONB3YETCS Ui pas-
© HBIX IIeJIel: KaK TEIUIOHOCUTENb, OITIOTUTENb, PACTBOPUTEND U
. KaK CpeJICTBO TpaHCHIOpTUPOBKHU. IIpu 3TOM cremeHp 3arpsizHe-
HUSL BOJBI CYHIECTBEHHO 3aBUCUT OT CII0CO0A HCIOJIb30BaHUS.
| Hanpumep, Boja, ucnonb3yemas, Kak TEINIOHOCUTENb, 3arpsi3Hs-
eTcst Maso. B cimydyae Mcmonb30BaHus BOJBI B KauecTBe pabodeid
= Ccpefbl, HanpuMep, Ha XMMUYECKHX,
b : 4 LIEJUTIOJIO3HO-OYMayKHBIX IPEAIPUSTUSAX, CTOYHBIE BOJIBI
COZIepKaT MEXaHNYeCKHEe IPUMECH U PACTBOPEHHBIE
XMMHYECKHE BELECTBA.
B cTouHBIX BOJax MallMHOCTPOUTENIBHBIX MPEANPUATUN XapaKTEPHBIMU SBISIOTCS CIENyO-
M€ BUABI IPUMECEH:
*MEXaHUYECKUE MPUMECU OPTaHUYECKOrO0 M MHUHEPAIbHOIO MPOMCXOXKIEHUS, B TOM UHCIE,
TUIPOKCH/]IBI METAJIIOB,
*CTOMKHE U JIeTyune HePTEePOAYKTHI,
*3MYJBCUH, CTAOMIM3UPOBAHHBIE PA3IIMYHOTO POAa J0OABKaMU,
*pacTBOPEHHBIE TOKCUYHBIE COEIMHEHUSI OPTaHUYECKOIO U HEOPraHUYECKOTO MTPOUCXOKIACHUS
(MOHBI METaJUIOB, (PEHOJIBI, ITUAHUIbI, CYIb(AaThl, CyTbQUIbI).
ITpu npoxoxieHnH aBTOMOOMIIBHOTO TPAHCIIOPTa 3arpsi3HEHUs BOJ MPOUCXOIUT OOBIYHO MPH
CTOKE TaJbIX WJIN JO0XJEBbIX BOJ C TEPPUTOPHUH TPAHCHOPTHBIX MPEANPHUATHH, CKJIAJ0B roproye-
CMa304HBIX MaTepUasoB, aBTO3alPaBOYHBIX CTAHIUI, a TaK)Ke MPU CTOKE BOJ C aBTOMOOMJIBHBIX
Jopor. OCHOBHBIMU 3arpsI3HUTENISIMUA ATHX CTOUHBIX BOJ SIBJISIFOTCSI: TBEpAbIE B3BELICHHBIC Bellle-
CTBa, HEPTENPOAYKTHI, pa3uuHble conu. BnusHue HedTH, kepocuHa, OeH3MHA, Ma3zyTa, CMa304-
HBIX MaceJl Ha BOJAOEMbI IPOSIBISIETCS B YXYAIIEHUH (PU3NYECKUX CBOWCTB BOJIbI (3aMyTHEHUE, U3-
MEHEHHUE 1[BeTa, BKyca, 3alaxa), paCTBOPEHUU B BOJE€ TOKCMYECKHX BELIECTB, 0Opa30BaHUU IO-
BEPXHOCTHOM IJIEHKH, OHKAIOUIEH cojepKaHWe B HEM KUCIOpoAa, a Takke ocaaka HeTH Ha
JTHE BOAOEMA.
3arpsi3HeHue peK, 03ep, MOpPe M OKEaHOB NMPUHUMAET TaKUE Pa3Mephl, YTO MPEBBIIIAET UX
CHOCOOHOCTh K CAMOOUYHIIIEHUIO.
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HopmupoBaHue npumecen B BogHOM cpefe
CreneHp npeaenbHO AOMYCTUMOTO 3arps3HEHHs BOAbI B BOAHOM 00BEKTE, 3aBUCSIIAs OT €ro
¢u3nvecknx 0cCOOEHHOCTEH U CIIOCOOHOCTH K HEUTpaTU3aI[iK TPUMECEH Ha3bIBaeTCs
npeodenvho oonycmumou nazpyskou (I/[H).
JlonyctuMas Harpy3ka Ha BOJIOEM ONIPENENAETCs, KaK pa3HOCTh MEX/1Yy YCTaHOBJIEHHOW HOp-
MaTUBHOHN Harpy3koii C,, T.e. BO3SMOXKHOCTBIO cOpoca, U y)Ke CYIIECTBYIOIIEH, T.€. (haKTHIEeCKOU
Harpyskoi Cp:

Comn =C4 _Cg (3.1)

B 3aBHCHMOCTH OT KaTer OpHHU BOAOIIOJIb30BAHUA MPECABABIAIOTCA COOTBCTCTBYIOIIUC Tpe60-
BaHUA K KQUE€CTBY BOJBI.

X 03AHCTE EHHO-ITHTE EB D &
H 1A IIp ENIIpIATHI
TTHII EE 0F

Ky1bTypHO-OBITOEDE
(K¥IIaHHe, CIIOP T, 0 TOBIX)
IIp OMETILTEEHO C TH

AN /

Hcrionn30BaHue 05 HY &
HaceJeHHd

KATET OPHH
BOJOIIOJIB30BAHHA

Hemoam30BaHHe DI LT ek

pPBIOHOr 0 X03 sEiCTBa

MecTa HepecTa,
MACCOBOT O I-IﬂI'}'.]Ia,
FJAMOEBATEBHEIN AN,

J1A coXpa HeHHA H
BOCIIp OIBE 0IC TEA
LBHHLIX BHI0E PRI

. J 1A OpyTHX peIio-
OXpaHHEIE 3 0HEI C BRICOK DK =
X03AACTE MU YYE CTEHTATLHO FOSRELCTE =
IIeJ e
BOCIp OH3B0OCTEA CTEH K
EO0T0 00 TAIOIIIT O Ep L AHITH
O0praH:MOEB KHCIOpO0ga

Puc. 3.1. Kareropuu Bo1onoib30BaHus
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KoHTpoib cOCTOSHUS BOMHBIX 0OBEKTOB OCYIIECTBIISIETCS MO CICYIOIIUM ITOKA3aTeIsIM:

o (usnyeckum,
e XMMHYECKHM,

« 0aKTepHOIOTHYECKHM, ‘

. l"I/I,I[pO6I/IOJ'IOFI/I‘ICCKI/IM.

['mapoxumuyeckasi cucteMa KOHTPOJIS U HaOMIoeHui co3aaeTcs ¢ yueToM cOpocoB
CTOYHBIX BOJ, a TAKX€ BUJIOB BOIOMNOIL30BaHMSA. CocTaB U 00BbEM THIPOXMMHUYECKUX HAOIIO/IE-
HUH ONpeNeNsitoTcsl TpeOOBaHUSMU, MPEAbABISIEMbIMH OpraHaMH FOCYAapCTBEHHOTO YIPaBICHUS
Y HaJ130pa U OCHOBHBIMH BOJOIOJIb30BATEIISIMH.

[Ipu 5TOM OOBIYHO YCTAaHABIMBAIOTCS CIEAYIOIIME TOKA3aTEeIN KaueCTBa BOJIbI:

*MUHEpaIN3alus;

*COJIEPIKAHHUE KUCIOPO/a;

*6unonoruueckoe norpedinenne kuciaopona (bIIK) — konudecTBo kuciopoaa, He0OOXOAUMOE ISt
OKUCJICHUS OaKTepUsSIMHU U MPOCTEHIIMMU BCEl OPraHuKH B 1 J1 3arpsi3HEHHON BOJIBI;

*XUMHYECKoe roTpedieHue kuciaopona (XI1K);

*COZICpKAaHME OCHOBHBIX MOHOB, OMOTEHHBIX BEIISCTB, HE(DTEIPOAYKTOB, ()EHOIOB, MECTUIU-
JIOB, TSDKEJIBIX METAJIJIOB.

OmnpenensiroTcst Takxke GU3MYECKUE TapaMeTphl:

*I[BETHOCTb,

sTEMIIEpaTypa.

Kontpons 3arpsizHeHus BOAHBIX O0BEKTOB MO (PU3UYECKUM M XMMHUYECKHM IOKa3aTemsM, a
TaKke OaKTeproJorhuYecKasi OleHKa TTOBEPXHOCTHBIX BOJ B MIPUPOAHBIX CPEIAaX OKA3bIBAIOTCS HE-
nocTaroyHbIMUA. OCHOBHBIM HOPMATHUBHBIM TPeOOBaHUEM K KaueCTBY BOJIbI SIBISETCS COOIOICHUE
YCTAHOBJICHHBIX TIPEIETBHO TOMYCTUMBIX KOHIICHTPAIIUM.

Ilpedenvno oonycmuman xonuyenmpayus (II/IK) BpenHoro BemiecTBa B BOJIE€ BOJIOEMOB —
ATO MaKCUMaJbHasl KOHIIEHTpAIMsl, KOTOpasi He OKa3bIBACT BIMSHUSA Ha COCTOSIHUE 3I0POBbS Hace-
JIEHUS U MOCIEAYIOMMNX NOKOJIEHUH NPU €€ BO3ACHCTBUU Ha OPraHU3M UYE€JIOBEKa B TEUEHUU BCE
JKU3HHU M HE YXY/IIA€T THTUEHUYECKHUE YCIOBHS BOIOTIONIb30BaHMs HaceneHus. CoOCcTaB U CBOMCTBA
BOJIbI B BOJHBIX OOBEKTaX JOKHBI COOTBETCTBOBATh HOPMATHBAM B CTBOpPE PEKHU WM B paauyce 1
KM OT ITyHKTa BOJIOTIONIb30BAHMS /111 HEITPOTOUHBIX BOJAOEMOB.

IJIK nnist pa3nyuyHBbIX KaTeropyuid BOJOMOB30BaHMS pa3auyHbl. Mcxons u3 Toro, 4To OTaeb-
HBIE BEIIIECTBA OKA3bIBAIOT HEOIATONPUATHOE BO3ACHCTBME HA OPTaHW3M IIPH MOMAJaHUU BHYTPb,
a Ipyrue npeicTaBlIgl0T ONACHOCTh Ja)e MPU KOHTAKTHOM BO3IECHCTBUU, JIsl TPAKTUKHU TPUHSTHI
pasinunblie orpanndeHus. [loaromy II/IK pa3HBIX BEIIECTB PA3IUYAKOTCS
aumumupyrowum noxazameinem epeonocmu (JIIB).

[Ipu 3TOM BBIAEIIAOT:

sopranonientudeckuit JIIIB, n3menstomuii opraHonenTuyeckue cBOMCcTBa BoabI (1IBET, 3amax,
BKYC);

sobmmecanutapusiii JIIB, Biustomuii Ha o0lecaHUTapHOE COCTOSHUE BOJIOEMA, B YaCTHOCTH,
Ha CKOPOCTh MPOTEKaHUs IPOLIECCOB CAMOOUHUILICHNUS;

sTokcukonorudeckuit JIIIB, Bnustonuit Ha OpraHu3M YeloBeKa U OOUTAIONIUX B BOJE KUBOT-
HBIX.

JIuMuTHpYIOIINIA MOKa3aTellb BPEAHOCTH HE UMEET KOJTMYECTBEHHON XapaKTepUCTUKH, HO OT-
pakaeT MPUOPUTETHOCTH TPEOOBAHU K KAUYECTBY BOJIBI.

B BonmHBIX 00BEKTaX KYITBTYPHO-OBITOBOTO U XO3WCTBEHHO-IUTHEBOTO HA3HAYCHUSI B OCHOBY
MPUOPUTETHOCTH HOPMUPOBAHUSI TTOJIOKEHBI CAHUTAPHO-TOKCHKOJIIOTUYECKUM, 00IIIeCaHUTapHBIH,
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opranosienituueckuit JIIIB. B BogHbIX 00beKTaX prIOOX035HCTBEHHOTO Ha3HAUYEHUS — B OCHOBHOM
TOKCHKOJIOTHYECKUI U OTYACTH OPraHOJIENTUYECKUI.
[Ipy HanM4MK HECKOIBKUX BEIIECTB, OTHOCAUIMXCS K OJHOM IpyIme JUMHUTHPYIOLIEro MoKa-
3aresi BpeAHOCTH, JTOJDKHO BBITIOIHATHCS YCIOBHE:

aC

i

Z ', ——=1 (3.2)
¥ 1971.4

rae Ci — cpeHss KOHIEHTPAIHS I-r0 BEIIECTBa B BOjE BOAHOIro 00nekTa; I1/[K;

— MpeAeNbHO JOIMYCTHMAasi KOHIICHTPAIUs TOTO K€ BelIecTBa; M — olIiee Ko-

JINYECTBO BenlecTB AanHou rpyminsl JI[B, Haxoasumxcs B Boge
UCCJIEyeMOTO BOJIHOTO OOBEKTA.

PernameHTauus nocTynrieHns 3arpAa3HAoWmnX sewecTs B BOAHbIE

e L{enbro IPUPOIOOXPAHHBIX MEPOTIPUSATHH SBISICTCS 00CCIICUCHIE
w | TaKoro coziepKaHHs 3arpsA3HAIOIINX BEIIECTB B BOJE, KOTOPOE HE
= N"_.m&' OKa)XeT BPEIHOTO BO3JCHCTBUS HM HAa KaueCTBO OKPYKArOIICH
™ cpelbl, HU Ha 3/10poBbe JNtozeii. [loaToMy 3amaua cBOAUTCS K OT-
8 PAaHUYCHHIO COICPIKAHMS 3arPSA3HSIONINX BEIIECTB B COpOCax.
HopmaruBom Ha MOCTYIJICHHE 3arpsI3HAONINX BEIIECTB B
Ipedenbno donycmumulii copoc
aiac).
IIJIC (m3mepsieTcs B T/c) — Macca BEIIECTBA B CTOYHBIX BOAAX, MAKCHMAILHO JIOMMYCTHMAS K
OTBEJICHUIO B €IMHUIlY BPEMEHHU, IPU KOTOPOH B CTBOPE PEKH B mpeaenax 1 KM mepel MyHKTOM
BOJIOTIOTH30BAHMSI OY/IET BBITOJHATHCS YCIIOBHE:

CLIJIK (3.3)

Jlns xaxmoro KOHKpeTHOro npeanpustus pacuet 3HadeHus [1JIC nmpousBoguTcs Ha OCHOBE
ypaBHEeHMs OajaHca, yYUTHIBAIOIIETO (DOHOBYIO KOHLIEHTPALUIO, THAPOIOTHYECKUE, THIPaBIH-
YECKHE U THUIPOANHAMUYECKHE OCOOEHHOCTH BOJHOTO O0OBEKTA.

IC =q-Chpe (3.4)

Crge =1 C g (3.5)

rae ( — HauOoNbIINI CpeAHEYaCcCOBOM PacxXoa CTOYHBIX BOJ, M3/q;
Cryrc — pa3pellieHHas npeaeabHas KOHLIEHTPalus BPEIHOIO BEIIEeCTBA B CTOYHBIX BOJAX,
r/M3;
Cryix — IpEIeNbHO JOIyCTUMAas KOHLIEHTPALUs 3aTrPSI3HAIOIECTO BEIECTBA B BOJE BOIOTOKA,
r/M3; N — KpaTHOCTh 00IIIeTo pa30aBiIeHUs CTOUYHBIX BOJ B BOJIOCTOKE.

He3aBucumo oT HOpMaTUBHBIX TPeOOBaHUN K Kau€CTBY BOJbI B BOJIHOM OOBEKTE, CYIECTBY-
10T OrpaHUYEHHs Ha cOPOC CTOYHBIX BO/I.

3anpemiaercs cOpachiBaTh B BOJHBIE OOBEKTHI CTOUYHBIE BOJIBI, €CIIA OHHU:
'MOFYT 6I>ITI) YCTpaHeHBI HYTeM paHHOHaHBHOfI TEXHOJOTHHU, MAaKCUMAJIBHOT'O MCITIOJIb30BaHU A
B CHCTeMax 000POTHOTO M IIOBTOPHOTO BOJOCHAOKEHNS
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scofiepKar IICHHBIE OTXOIbI, KOTOPbIE MOTYT OBITh YTUIM3WPOBAHBI HA JTAHHOM WIIA JPYTHX
MIPOU3BOICTBAX;
*coziepKar MPOU3BOJICTBEHHOE CHIPhE, PEAreHTHI, MOMYMPOAYKTH U KOHEUHBIC TPOITYKTHI MPO-
W3BOJICTBA B KOJIMYECTBAX, MPEBBIMIAIOIIAX YCTAHOBICHHBIC HOPMATHUBBI TEXHOJIOTHYE-
CKUX TOTEPb;
*COJIEpKaT BPEAHbIE BEILIECTBA, U1l KOTOPBIX HE ycTaHoBieHbI 11/1K;
*TIIpu COOJIIOZICHUU CAHUTAPHBIX TPEOOBAHHA M C YYETOM COCTaBa MECTHBIX YCJIOBHUH MOTYT
OBITH MCTIOH30BAHBI JIJISl OPOIIEHUS B CEIbCKOM XO3SHCTBE.
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3awmTa BogHoro 6accenHa
B o0rieM citydae B CTOYHBIX BOJIaX MOTYT CONEPKAThCS CICAYIOIINE BHIIBI IPUMECEH:
*MEXaHUYECCKHE MPUMECH OPTaHUYECKOTO M MUHEPATBHOTO MTPOUCXOXKICHHUS,
*CTOMKHE U JIETYy4re HEPTEIIPOLYKTHI;
*3MYJIBCUU, CTAOMITM3UPOBAHHBIC PA3TMYHBIMU JOOABKAMU;
*pacTBOPEHHBIC TOKCUYHBIE COSTMHEHUS OPTAaHUYECKOTO U HEOPTaHUIECKOTO MPOUCXOKICHHS
(MOHBI METAJUIOB, PEHOJIBI, ITMAHKIBI, CYITb(HUIBI 1 1. )

Coznanue Ha npeanpusaTusax 3¢p¢GHeKTuBHO
HeﬁCTBYIOIHHX OYUCTHBIX YCTAHOBOK

NpeAHA3ZHAYCHO IS

o TPENYNPEXKACHUS 3arpsA3HEHUS
HOPUPOAHBIX BOJ| IPOMBIIUIEHHBIMU

CTOKaMHU,

«  COKpallleHHe MoTpebsieMoil BOAbI, T.K.
BO3BpAT OUUILEHHON BOJABI B

HpOI/IBBO):[CTBeHHBII‘/JI OUKII ITIO3BOJIACT

OpraHM30BaTh KPYroBOPOT BOJbI Ha

IPEANPUATHH
MeTtoabl OUNCTKN:

1. ectpykruBHbie. (PaspymieHne
3arpsI3HAIOIINX BELECTB IIyTEM UX OKUCIICHUS
WM BoccTaHoBieHus. [IponykTsl pacnana
YAQISAIOTCS U3 BOJIbI B BUJE OCAJKOB WJIU a30B,
WJIM OCTAIOTCS B HEW B BUJIE PACTBOPHUMBIX

MHHEpaIbHBIX COJEil.)

2. Pereneparususie. (M3BneueHue u
YTUIIM3alKs HEHHBIX BEIECTB U3 BOAbIL. Penko
BOJIY IIPH 3TOM MOXKHO Ccpa3y cOpachiBaTh B
BogoeMbl. OOBIYHO HEOOXOAMMA JOOYHNCTKA

JIECTPYKTUBHBIMU METOJIAMH .)

OOBIYHO OYMCTKA CTOYHBIX BOJ MPOXOIUT Yepe3 CICAYIOIINE CTaHH:
*MeXaHU4ecKast OuncTKa (yajaeHe B3BEIICHHBIX U KOJUIOUIHBIX YaCTHII);
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*yllaJeHNE PACTBOPCHHBIX XUMHUYECKUX COCTUHEHUN (PU3UKO-XUMUYECKUMHU, XUMUYCCKUMH,
AIIEKTPOXUMHUICCKUMH, OMOJIOTUICCKUMHU METOIAMHU WITH UX KOMOMHAIIEH.

MeToabl OMUCTKM OT MeXaHN4YeCKUX npumeceﬁ

Ou4ncTKa CTOYHBIX BOJ| OT MEXaHWYECKHX MPUMECcel B 3aBUCIMOCTH OT WX CBOWCTB, KOHIICH-
Tpauuu 1 (PPaKOHHOTO COCTaBa OCYIIECTBISETCS METOIAMHU:

*TIPOLICKHBAHUS,

*OTCTaMBaHUS,

*OT/ICJICHUSI MEXaHUYECKUX YaCTHII B TIOJIC ICHCTBUS IICHTPOOCIKHBIX CHII,

*prIIBTpOBaHUS

1. Ilpouescueanue — nepsuuHas cragusi 00pabOTKU CTOKOB. BhIaenstorcs Kpyt-
HBIC YaCTHUIIBI, Pa3MEPOM 0 25 MM, U OoJiee JIeTKHE BOJIOKHUCTHIC 3arpsi3HEHHUsI, KOTO-
pBle TpU JadbHEWIIeH OYMCTKE CTOKOB MOTYT HPENSTCTBOBaTh HOPMAJbHOW padoTe
O4YHMCTHOTO 0OOopynoBaHus. [IpolekrBaHUEe OCYIIECTBISICTCS MPOIMYCKAHUEM CTOYHBIX
BOJ] U€pe3 PEIIECTKH U BOJIOKHOYJIOBHUTEIIH.

Penretkn — MeTauIMYeCKUE CTEPKHU C 3a30POM MEXKAY HUMHU 5—25 MM M yCTaHABIIMBAIOT B
KOJUIGKTOPAX CTOYHBIX BOJ BEPTHKAIBHO Wi 10X yriaoM 60—70 k ropmsoHTy. B mpomecce sKc-
TUTyaTallMy PEIICTKH JODKHBI HEMPEPBIBHO OYUIIATHCS (MEXaHHMYECKUM ITyTEM).

BonoxHoymoBuTen# — KOHycooOpa3Hble TUCKH C nepdopanueii uin cnenraabHble PUIBTPHL.

2. Omcmaueanue — NPEHA3HAYCHO JUIS BBIICJIIEHUS U3 CTOYHBIX BOJI HEPacTBO-
PUMBIX MJIM YaCTHYHO PACTBOPUMBIX (KOJUIOMIHBIX) MEXAaHWYECKHX 3arps3HEHUH Op-
TAaHUYECKOT0 MJIM MUHEPAIBHOTO MPOUCXOXKIEHHS. DTOT MPOLIECC OCHOBAaH HAa 3aKOHO-
MEPHOCTSX OCAXKJICHHSI TBEP/BIX YACTHUIL B )KUIKOCTSIX.

OuucTka omcmaueanuem OCynieCTBISICTCS B:

*TICCKOJIOBKAX (BEPTHKAIBHBIX WM TOPH30HTAIBHBIX), KOTOPBIC 3aJIEPXKUBAIOT YACTHUIIBI IO

250 MKM.
*OTCTOMHHMKAX (TOPU3OHTAIBHBIX, BEPTUKAIBHBIX, PAIMAIBHBIX U KOMOMHHPOBAHHBIX), B KO-
TOPBIX BBIACIISIOTCS OCAKIAFOIINECS MITM BCILIBIBAIOIINE MEXaHHUECKUE 3arpsI3HEHMUS.

1-1,5 gaca.
oepaEropogxa

BXO0N ,/ BLIXOA
— ——
= : —

e

maamMocbopEEx:
Puc. 3.2. Cxema BepTUKAJIbHON MECKOJIOBKH
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BogochopEEx
i
I

3arpazHeHHan
BOJIA
Chunuen§§n
BOIa
Ipyfoapason gns
FOATSERS MLTAME

Il Laarsocbopamx
Puc. 3.3. Cxema BepTUKAJIBLHOIO OTCTOIHUKA

[Tpu 3amaHHOM pacxoiie BOABI TEOMETPUYECKH pa3Mephl BHIOMPAIOTCS Tak, YTOOBI CKOPOCTh
JIBUKEHHMSI BOJIBI B KOJIBIIEBOM 30HE HE MPEBbIIIaia CKOPOCTh OCAXK/ICHHUS TBEP/IbIX YACTHII.

3. Omoenenue mexaHuueckux npumeceil 6 nojae Oeicmeus UeHmpoOeHCHbIX CUJ
OCYIIECTBIISETCA B OTKPBITHIX WM HAMOPHBIX TUIPOIMUKIOHAX, MHOTOSPYCHBIX THIPOLUKIOHAX
WU [ICHTPUQYTax.
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rpyfia anz oTnoma
o eaE ol BO R

BX0E0E
narpyfox
Puc. 3.4. Cxema HAaOPHOI0 rUAPOLMKJIOHA
4, Qunvmposanue — NpeTHAZHAYEHO U OYUCTKU OT TOHKOJUCTIEPCHBIX MEXaHUYECKUX

3arps3HEHUH ¢ HEOOJIBIION KOHLIEHTpALUeH.

B kxauecTBe (pMIBTpyOIIEro Marepuaia MpUMEHSIOT KBapIEBBIH MECOK, KePaM3HT, Tpadur,
HOJMMEpHbIE MaTepuabl, a TAaKXKe CETKH, HETKaHble MaTrepuasbl HA OCHOBE CHHTETHYECKUX BO-
JIOKOH | T.J.

ITo ckopocTH OUUCTKHU (PUIBTPBI NOAPA3AEIAIOTCS Ha!

emeuieHHble GuIbTpHl (0,2-0,5 M/4): GuabTpoBaHue yepe3 MIEHKY (0CaJ0K) 3arps3HAIONINX
BEIIIECTB, 00PA3YIONIYIOCS HAa TTOBEPXHOCTH 3€PHUCTOTO CIIOs. Takue QUIBTPHI JAfOT BBI-
COKYIO CTENEHb OYMCTKH, HO TPOMO3/IKH, UX IMPOU3BOAUTEIBHOCTh HEBBICOKA, K TOMY K€
OYHCTKA (QHIIBTPYIONIETO MaTepraia B TaKuX (GUIBTpax CIOXKHA;

*CKOpOCTHBIE QMIBTPHI (2—15 M/4): GUIBTpPOBaHNE MTPOUCXOAUT Yepe3 TUICHKY B TOJIIIIE CIIOA,
00pa30BaHHYIO 3a CYET MPWINMAHKS K 3epHaM (UIBTPYIONIEro Marepuana. Takue (uibT-
pBl MOTYT OBITh OJTHOCIOWHBIMU — CJIOW M3 OJJHOTO MaTepuajla ¥ MHOTOCIOWHBIMU — He-
CKOJIBKO CJIO€B M3 3€peH pa3Horo Marepuana. [[poMbIBKa 3epeH OUUIIEHHON BOJOH.
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OuuncTKa CTOUYHBLIX BOA OT MacriocodepXawmx npumecemn

B 3aBucumocTu ot KOHICHTpaOuu H COCTaBa HpI/IMecef/’I
IIPOU3BOAUTCA:

e OTCTAaMBaHHUEM,

« 00paboTKOM B TMIPOLUKIIOHAX;

« ¢uoTanuei;

« (uUIBTPOBaHHUEM.

1. Omcmaueanue.

YacTuipl Maces ¢ MIOTHOCTBIO MEHBIIEH MJIIOTHOCTH BOJABI BCIUIBIBAIOT HA MOBEPXHOCTh U
00pa3yloT IJICHKY, KOTOpask yAaJIsIeTCsl CIIEIUaIbHBIMU CKpEOKaMHu.

2. Dnomayus.

MeTo, OCHOBaHHBIHM Ha Pa3IMYHON CMAauMBaEMOCTH JacTHIl (He(Th, KJICH U T.11.).

B pesepByap cHu3y nogaercs BO3IyX, My3bIpbKH BO31yXa OOBOJAKMBAIOT 3arps3HSIOIIUE Be-
IIeCTBa U MOAHUMAIOT UX HaBepX. OOpa30oBaBIIAsCs HABEPXY ME€HA yAAIAETCA. DTOT METO MOXKET
paboTaTh MPU BBICOKUX CKOPOCTSX U J1aBaTh BBICOKYIO CTENIEHb OYUCTKU.

®rnoTanys B 3aBUCUMOCTH OT CIT0c00a 00pa30BaHUs MTy3bIPHKOB BO3/IyXa MOXKET OBITh:
*HaropHasi;

*IIHEBMAaTHUYECKasl,
*IICHHAS,
*XMMHYECKA;
*OHOJIOTHYECKas;
*3NIeKTpOdIoTaIIUS.

OOpa3oBaHue arperaTtoB «4acTHIla — ITY3bIPbKM BO3yXa» 3aBUCUT OT MHTEHCUBHOCTH HX

CTOJIKHOBEHHMSI JIPYT C JIPYIrOM, XUMHUYECKOTO B3aUMOJICHCTBUSI HAXOSALIUXCSA B BOJE BELIECTB, U3-
OBITOYHOTO JABJICHHS BO3/IyXa B CTOYHOU BOJIE.

2 3 nesocHopEEK
rﬂng / / /(,53 6
cr:'::e q /7 nﬂ?
—= o o B —
ZT e Y
e

Puc. 3.5. IlneBMaTn4yeckas (pJIOTALIMOHHAS YCTAHOBKA
1. — TpyGompoBos 1uis MoJa4l CTOYHOM BOJIBL;
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2. — TpyOOmpoOBO JUIsl IOAAYH CHKAaTOrO BO3AyXa, KOTOPBIA uepe3 HAaCaAKu U3 Mo-
PUCTOTO MaTepuaia B BUIE MEIBIAUIINX My3bIPHKOB PABHOMEPHO PaCIpENeseTCs 1Mo
ceueHuto (roraropa;
3. — kpsimka (aoraTopa, MEXIy HEW U 3€pPKaJIOM BOJIbI HAKAIIITUBACTCS TIEHA, KO-
TOpasi 0TCAChIBACTCS LIEHTPOOEKHBIM BEHTUIIITOPOM M HAIPABIISETCS B MEHOCOOPHUK
5 u yepe3 TpybonpoBoa 6 HaIpaBIisIeTCs s 00paOOTKH M U3BIICUYCHUS HEPTEIPOTyK-
TOB.
Bopna nepemeniaercst B BEpTUKaJIbHOM HaIPaBJICHUH, OTH0AET MEpEropoaKky 9 u cimBaercs B
MPUEMHUK 7, 1ajJiee OUMIIeHHAs BO/Ia IO TPYOOIIpoBOaY 8 UAET Ha JOOYUCTKY.

OuyucTtKa oT MeTanmnoB U UX coneun
JIns O4MCTKH OT METAJIOB U X COJIEN MPUMEHSIOT!

e pCarcHTHbBIC;
e HOHOOOMEHHEBIE;
e  COpOIMOHHBIC;

e DJICKTPOXUMHUYECKUE METOJIbI
(runepunbTpaIus, IMEKTPOKOATYIISAIHS ,
AIIEKTPOJIN3, DIICKTPOIUAIN3);

o OMOXMMHMYECKYIO OUHCTKY.

[IInpoko pacpoCTpaHEHBI peazeHntHble MEMOObl OUNCTKU:
*OKHCJICHUE WM BOCCTAHOBJICHHE PACTBOPEHHBIX MpHUMecel ¢ 00pa3oBaHUEM HETOKCHUYHBIX
MPOAYKTOB;
*TIEpEBOJl PACTBOPUMBIX MPUMEcel B HEPACTBOPUMBIE C TTOCIEAYIONIUM pa3ieIeHUEM TBepAOH
1 KUIKOM (ha3bl M HEHTpamu3alus COACPKAIIUXCS B CTOKAX CBOOOJHBIX KHCIIOT U IIEI0-
yeil. [Ipu aTom cTounble Bobl 00padaThiBatoT xs1opHO# u3Becthio, NaCl, KCI u ap.

JIaHHBI METONBI OYMCTKH HCIHONB3YIOTCS TOJIBKO ISl BBICOKOTOKCUYHBIX MpUMECEH, Io-
CKOJIBKY OHH JIOpOTHe U TpeOyeT OOJIBIIIOT0 pacxoaa peareHToB.

K xumuueckum (peazenmmnvim) metogam OTHOCATCS:

*KOAryIslUs — MPOIECC YKPYIMHEHUs YaCTHUI[ 3arpsI3HSIONINX BEIIeCTB U 00bEIUHEHUS UX B

arperarsl ( B KaueCTBE KOArylISIHTOB BBICTYIAIOT COJU JKeJe3a, aIFOMUHHUS, TIIMHA, 30J1a);

sduokymsius — qo0aBiIeHue 71 arperaiyy BeHIeCTB BHICOKOMOIICKYISIPHBIX COeAMHEeHUi. B

pe3yinbrare 00pa3yroTcs XJIOMbs TUAPOKCHIA ATFOMUHES U Kelie3a, B pe3ylbTare yBeIH-
YUBAETCS CKOPOCTh OCAXKICHHUS;

*HEUTpaIn3aus — CMEIIeHHE KUCIBIX U IIETOYHBIX CTOKOB U T0OABICHHE PEareHTOB.

B kauectBe okuciureneit o0sraHO ucnonbiyroTes ClOs3, H,0,, MNO,, KmnO,.

Yame Bcero ucnonb3yercs ClOs; — ymansieT siapl, o0eciBeYMBaeT U 00€33apakiuBaACT BOJIBI,
yCTpaHseT 3amaxy U MPUBKYCHI, TAaTOT€HHbIE MUKPOOBI MOTHOal0T B HECKOJIBKO THICAY pa3 OBICT-
pee, yem npu CL.

Memoo aocopoyuu.

DddexTrBHOCTH 3TOTO MeTona: 80—95 %.

OuniaeMyro BOAY MPOMYCKAIOT yepe3 GUIbTp ¢ cOpOSHTOM, TIOCIIe HACBIIEHUS! KOTOPOTO 3a-
TPSI3HSIONTMMHE BEIIECTBAMH OTACIISIOT COPOCHT OT OYHINAEMOM BOJIBI OTCTAUBAHUEM.

AncopOeHThI — Top(, ONMUIKH, 30714, IIJIaKU | Ap.; caMblil 2(h(HEeKTUBHBIN U JOPOTON — aKTH-
BUPOBAHHBIN YIroJb.

Honooomennan ouucmka.
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J1711 ”OHOOOMEHHON OYUCTKHU CTOYHBIX BOJ MCIOJIB3YI0 CHHTETUYECKHE HOHOOOMEHHbBIE CMO-
JIBL.

OTu MeToAbl 00eCHeurBaloT BHICOKYIO 3(()EKTUBHOCTh OYUCTKU U TO3BOJISIOT MOJIYy4arhb
BBIJICTICHHBIC U3 CTOYHOM BOJBI METAJUIBI B BUC OTHOCUTEIHLHO YUCTHIX U KOHIICHTPUPOBAHHBIX
COJIEH.

Buoxumuueckue memoost MOTYT OBITH HCKYCCTBEHHBIMH (OMOIOTHYECKUE (PUIBTPHI U a3po-
TEHKH) M €CTECTBEHHBIMU (1107151 (GPUITBTPALIMH, OMOJIOTHYECKUE TIPY/IBI).

[Monst ¢punbTpanum: npu GUIBTPOBAHUK CTOYHOM BOABI Yepe3 CJIOH MOYBBI B HEW ancopOupy-
IOTCS B3BELICHHBIC U KOJUIOMJIHBIE BEIIECTBA, KOTOPbIE CO BpeMEHEM 00pa3yloT B MOpPAxX IMOUBHI
MUKPOOHOJIOTUYECKYIO TIICHKY. JTa IJICHKAa afcopOUpyeT W OKHCIISET 3aJep>KaHHbIC OpraHhde-
CKHe€ BElIEeCTBa, IPeBpallasi uX B MUHEPAJIbHbIE COCIUHEHUS.

buodunsrp — pe3epByap ¢ ABOWHBIM JTHOM, HAIOJTHEHHBIN KPYITHO3EPHUCTHIM (PUIIBTPYIOIIUM

MarcpualiomM.
€ TOTHEIR

BOIEL
— ¥

Ay b ey A A ok by ok
| [ 1 1

Puc. 3.6. Cxema 6uopuabTpa

B npouiecce GpuiibTpoBaHus Ha 3arpy304HOM MaTepuase o0pasyeTcsi OMonIoruueckas MmieHka,
MHUKPOOPIaHU3Mbl KOTOPOH MUHEPAIU3YIOT OPraHMUECKUE BEIECTBA CTOUYHBIX BOJ.
WMHTEHCUBHOCTh OYUCTKH B TUIEHKE CYIIECTBEHHO YBEIMYHBACTCS MPHU IMOJIAYe CHKATOTO BO3IyXa B
HalpaBJIEHUH TPOTUBONOIOKHOM (PUIIBTPOBAHHUIO.

ADpPOTEHKH aHAJOTUYHBI OTCTOWHUKAM, B KOTOPHIE MOMEIIAIOT AaKTUBHBIA WII. ADPOTEHKH
CJIy’KaT Ul OYMCTKH OT OPraHWYECKHX 3arpsA3HUTENEH MyTeM OKUCIEHHsSI UX MUKPOOPraHU3MaMH,
HaXOSIIUMHUCS B CJIO€ aKTUBHOTO Wita. [l HOpMaJIbHOHN KU3HEAESTETbHOCTH MUKPOOPTaHU3MOB
B a’pOTEHKE HEOOXOAMMO TMOJEPKUBATh ONPEAEICHHYI0O KOHIIEHTPALUIO PACTBOPEHHOTO KHUCIIO-
pona.

Taxum obpazom:

/ISl yAJeHusl IpyOOANCIIEPCHBIX YaCTHUIl — OTCTauBaHue, (roTanus, GuibTpanus, HeHTpH-
¢byrupoBaHue;

ISl yaJIeHUs] MEJIKOIMCIIEPCHBIX U KOJJIOWIHBIX YacTUI] — KOATYISALMs, (QIOKYISALUS, IeK-
TPUUYECKUE METOBI OCAXKICHUS;

ISl yIaJIeHUs] HEOPTaHWYECKUX COCIMHEHUH — AUCTUILISINS, HOHOOOMEH, peareHTHOE 0ca-
KIIEHUE, DIICKTPUICCKIE METOIBI OCAKICHHUS;

Il OPraHUYECKUX COECIMHEHUM — dKCTpakLus, abcopouusi, Gpruorainns, HOHOOOMEH, peareHT-
HBIE METOJIbI, OMOJIOTHYECKOe OKHCIICHHUE, O30HUPOBAHUE, XJIOPUPOBAHHUE, IEKTPOXUMHU-
YEeCKOE OKUCIICHUE;

* 1715 Ta30B — OT/IyBKa, HArpeB, PeareHTHbIE METO/IbI;

* 17151 BPE/IHBIX BEIIECTB — TEPMUUYECKOE pa3IOKEHHE.

Cxema npoMbILLSIEHHON OYUCTKMU
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Ha npeanpusatusx ouncTka CTOYHBIX BOJ IPOUCXOIUT B JIBE CTaAUU:
*CToYHbBIC BOJbI OYMINAIOTCA B JIOKAIBHBIX OYMCTHBIX COOPYKEHUSX OT IpUMeceid, Hanboee
XapaKTepHbIX ISl TAHHOTO TEXHOJIOTUYECKOTo Ipoliecca,
*OcyniecTBISIEeTCA JOOUUCTKA OOIIETO CTOKA MPEANPHUSITHS.
CreneHb OYMCTKU CTOYHBIX BOJ MPEINPUATHN OMpPEASNsIeTCs Ha3HAUCHUEM OUUIICHHBIX CTO-
KOB.
Bce 3arpsi3Henus kinacCHPUIMPYIOTCS HA TSTh TPYIIIL:
*MexaHU4ecKue MPUMECH, B TOM YUCIIC U TUIPOKCHIBI METAILIOB,
*HedTenponyKkTsl U 3MyIbCHUH,
JleTyune HeQTEIPOTYKTHI
*Moroue pacTBOPSI U AIMYJIbCHUH,
*PacTBOpeHHBIC TOKCUYHBIC COCTUHEHHS OPTaHUIECKOTO M MHHEPAIBHOTO MPOUCXOXKICHUSI.

INETOP DS
2 EEMBAERD
JrEmoaER | g 6 14 |—p cOpoce
B TENOXYXTOR BIEDEMET

4 5
Puc.3.7 TunoBasi cxeMa 0O4MCTHBIX COOPY/KEHHU I

1 — cTouHsbIe BoAbI C IpeodiIajaHueM MEXaHUYECKUX MpuMeceii,

2 — CTOYHBIE BOJIBI C MpeodIaaHueM HEPTETPOAYKTOB U SMYIIbCHH,

3 — CTOYHBIE BO/IBI C MPeo0IIafaHueM JIETYUUX HE(PTENPOAYKTOB, 4 — CTOUHBIE BOJIBI C IPE00-
JaJlaHuEeM MOIOIIIUX PACTBOPOB U SMYIIbCHH,

5 — CTOYHBIE BOJIBI C NPe00diIalaHueM PaCTBOPEHHBIX TOKCHYHBIX COEIUHEHHH.

6-10 — ;ToKaIbHBIE OYUCTHBIE COOPYKEHUS,

11 — ycpennurens (i pa3baBieHus),

12 — o0mie3aBoICKAE OYUCTHBIE COOPYKEHHUS,

13 — ydacTok /1 00pabOTKH 0CaZKOB CTOYHBIX BO/,

14 — nonoMHUTETHHBIE OYUCTHBIC COOPYKEHUS.

KoHTponbHble Bonpockl no Teme "3arpasHeHue rugpocdepbl™

B pesynbrare yero npoucxoauT OMOIOrHYECKOE 3arpsi3HEHHE BOJHBIX 00BEKTOB?
[lepeuncnrre UCTOUHUKH OMOJIOTUYECKOTO 3arps3HEHUs?

Ilepedncnure 1Ba OCHOBHBIX HAaIPaBJIEHUS UCIOIb30BAHUS BOJBI.

C nomolIpIo KakuX MoKa3aTeneil Mpou3BOAUTCS OLIEHKA KauecTBa BOIHON cpesbl?
ITo xakoMy IOKa3aTeIl0 MPOMCXOIUT HOPMHUPOBAHHME IPUMECEH 3arpsA3HSAIOLINX
BEIIIECTB B BOAHOM 00BEKTE?

orwn PR
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6. Yro xapakTepusyeT JUMUTHPYIOIIMH MOKa3aTeNIb BPEIHOCTH?
7. Kaxkoe ycioBHE JTOJDKHO BBITIOTHATHCS JUISI HECKOJIBKHUX BPEIHBIX BEIIECTB, OTHO-
camuxcs K oqHou rpymie JIITB?
8. Ha ocHOBaHWHM KaKOTO IMOKa3aTelisi PErIaMEHTUPYETCS MOCTYIUICHHE 3arps3HSIO-
IIMX BEHIECTB B BOAHYIO cpery?
9. Uro sBAsETCS €QUHUIICH U3MEPEHUS TIPEACIIbHO JIOMYCTUMOTO cOpoca?
10. Kakue cTouHble BOJIbI pa3pemniaeTcs cOpachiBaTh B BOJHBIC OOBEKTHI?

O6wue cBegeHus o nutocdepe

Jumocgpepa — Bepxusis TBepaas 000Ji0uka 3eMIIH, MMOCTENEHHO IMepexoasmas B chepsl ¢
MEHBIIIEeH MPOYHOCTHIO BEIIECTBA U BKJIIOYAIOIIAs B €051 3eMHYIO KOPY M BEPXHIOI0 MaHTHUIO 3eM-
. MomHocTh utocdepst 5—200 kM, B TOM ducie 3eMHOU KOpbI — 10 S0—70 kM Ha KOHTUHEHTAaX
u 5-10 kM Ha gHE okeaHa. BepxHue ciou mutocdeps (10 2-3 KM) Ha3bIBAIOTCSA
aumooduocgepoil.

Jumocgepa — BaxHeias 4acTh OKPYKaIOLIEH MPUPOAHON Cpenbl, XapaKTepU3YIOLIascs
IUIOIIAABIO, PeNTbeOM, TOYBEHHBIM ITOKPOBOM, PACTHTEIBHOCTHIO, HEIPAMH, a TAKKe
IIPOCTPAHCTBOM JIJISl pa3MELLEHUs BCEX OTpacie HapoAHOIO X03sCTBa.

[IpuponHbple XMMHUYECKUE COEAMHEHUS JIEMEHTOB 3€MHOM KOPBI —
MUHEpaibl. I3 HMX M COCTOAT MHOTOYMCIIEHHBIE THIIBI TOPHBIX
nopof. OcCHOBHBIE TIpyNIbl TOPHBIX IIOPOJ: MarMaru4ecKue,

0CaaO04YHBIC MeTaMOp(bI/I‘-IeCKI/Ie.

Cxema cTpocHUS auTochepnbl 3emuu.

Maemamuueckue nopoovt — pe3ynbTaT 3aCTHIBAHUS
BylIKaHH4eckoi MarMel. Ha riryomnaax 15-30 kM — B OCHOBHOM

TPAHUTBHL.

Ocaoounvie nopodsl — NPEUMYLIECTBEHHO TOBEPXHOCTHBIE

00pa3oBaHMsl, BOSHUKIIIKE TP pa3pyLIEHUH TOPHBIX TOPOJ.

Memamopguueckue nopoost — NPOITYKTEl U3MEHEHUS
MarMaTu4ecKux M 0CaJ0YHBIX TTOPOJI B PE3yJIbTaTe BO3EHCTBUS
(UBUKO-XUMHYECKUX MPOIECCOB, B OCHOBHOM BBICOKHMX

TeMIIeparyp U JaBJICHUH.

Jlutocdepa He sBISETCS 3aCTHIBIINM, HEMTOIBI)KHBIM 0Opa3oBaHueM. B Hell mocTossHHO
MPOUCXOJAT JUIUTEIbHbIE (MHOTOBEKOBbIE MIEPEMELICHUSI MAaTEpUKOB) U KpaTKOBpEMEHHbIE (3€M-
JeTpsiceHus) GU3nUECKHe MpoIecChl, BYIKAHUYECKHE U3MEHEHUSI.

YenoBek MpaKTUYECKU HE BO3AEUCTBYET Ha JUTOC]Epy, XOTS BEpXHHE TOPU3OHTHI 3€MHOMU
KOPBI TOJIBEPratoTCsl CHIIbHOM TpaHC(hOpPMallUU B pe3yabTaTe HKCILTyaTallid MECTOPOXKIECHUH Mmo-
Je3HbIX UcKomaeMbIX. CyIIecTBYIOT MPOEKThl 3aXOPOHEHMsI B HEApPax >KUIAKUX U TBEPABIX MPO-
MBIIIEHHBIX OTXOO0B.
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Haubonpmmii Tpancopmaruu momBepraeTcsi camblii BEpXHUN TMOBEPXHOCTHBIH TOPU30HT
mutocdeps! B mpeaenax cymu. (Cyma 3aaumaet 29,2% MoBepXHOCTH 36MHOTO 1apa).

Cyia BKJIIOYaeT 3eMJIM pa3InyHONW KaTeropuu, U3 KOTOPBIX IJIOAOPOAHASI TOYBA UMEET BaXK-
HElIlIee 3HaYECHUE.

Ilouea spnsiercs Tpexda3HON cpenol, colepskalieil TBepaple, )KUIKUE U ra3000pa3Hble KOM-
MOHEHTHI. BEpXHUI MJIONOPOIHBIN CIIOM MOYBBI HA3BIBAETCA T'YMYCOM — PACTUTEIbHBIE U KUBbIE
OCTaTKH, Pa3IOKUBIIMECS MO JEHCTBUEM MHUKPOOPTraHU3MOB, pa3pyllaollue Kpaxmall, LeIio-
703y, 6enkoBbie coequHenus. Ero momHocts 10-15 cm. Huxke rymycoBoro ropuzoHTa pacmoso-
J)KeH MaJIOIIONOPOAHBINA cioi TonmuHou 10—12 cm. [lutarenbHble BeniecTBa BBIMBITHI U3 HETO
BOJIOM MJIM KUCJIOTaMHM, IOATOMY €0 Ha3bIBAIOT TOPU30HTOM BHIMBIBAHUS, WU
BBIIIIEIAYMBaHUs . Jlanee 3aneraeT MarepuHCKas mopoja.

A Cr0#t pacTUTEILHOTO OIa/ia, COCTOUT U3 eIE He
. Pa3IIOKMBIIMXCS PACTUTEIBHBIX OCTATKOB
MOJCTIUIKA ILITH
JepHHHA
A M30BITOK WK HEIOCTATOK TyMYCa OMpeIeisieT
L IUTOZIOPO/IKE TTOYBBI. IMEHHO B HEM ITPOMCXOJIST
et AL ERE L IIPOLECCHI, B PE3YIILTATE KOTOPBIX 00pa3yloTCs
ep erHorE s IIEMEHTHI IMTAHKA PACTEHH.
A: ManormiogopoaHblil Oesechlid CI0U, MUTATEIbHBIC
T OPM3OHT BEILIECTBA BHIMBITHI U3 HETO BOJIOM WJIM KUCJIOTAMH.
E bINBIE aHHA WNHorna ero Ha3pIBatOT TOPU3OHTOM BbILLETAYUBAHUS
(o3 0.0 € THI) (ammroBHANTBHBIM). B uepHO3eMHBIX, KAIITAHOBBIX U
B HEKOTOPEIX JIPYTUX ATOT CIIOH OTCYTCTBYET
T OPH30HT
B 3TOM ropu30HTE HAKAIJIMBAIOTCS BHIMBITHIC U3
EMBIE aHHA
E BBIIIEJIEKAIMX TOPU30HTOB MUHEPAIILHBIE U
(WILFORHAIE HEIIT)
oprannyeckue coequHeHus. OH UMeeT MIIOTHYIO
C CTPVKTYPY U OOBIYHO TEMHYIO OKPACKY.
MaTepHHCKas
rnopoaa

Puc. 4.1. lIpoduiab nouBbI

Baxwueliee cBoicTBO MOUBBI — IJIOI0POJME, TO €CTh CHOCOOHOCTh 0OeceunBaTh OpraHuye-
CKO€ M MHHEpaJIbHOE MHTaHue pacTeHuid. [Imogoponue 3aBUCUT OT COBOKYITHOCTH (PU3HUECKUX U
XMMHUYECKUX CBOWCTB MOUBBI — 31ahoreHHbIe (3naduueckue GakTopsl).

Ona gopmupyercs B pe3yJibTaTe CI0KHBIX B3aUMOJICHCTBUIM KIIMMaTa, pacCTeHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB U paccCMaTpuBacTCs KaK OUOKOCHOe meno, COIEepKallee KUBbIE W HEKUBBIC
KOMIIOHEHTHI. B pe3ynbprare nepeMenieHrs u NpeBpalieHns BEIecTB MoYBa OObIYHO pacuICHsIeTCs
Ha OTJICJIbHBIC CIIOH, WIIA TOPU30HTHI.

CymiecTByeT MHOXECTBO THIIOB IIOYB, CBSI3aHHBIX C PAa3JIMYHBIMHM KIMMATHYECKUMHU YCIIO-
BUSIMH U CTIEITU(UKOM TIPOIIeccoB €€ 00pa3oBaHMsI.

I'maBHBIE THIIBI TOYB Poccuu: TyHIpOBBIE, TOJ30JUCTHIE TOYBBI Ta€KHO-JIECHOM 30HBI (Camble
pacrpocTpaHeHHbIE), YEPHO3EMBI, CephIe JIECTHBIE TTOYBHI, KAIITAHOBHIE TIOYBHI (K OTY M BOCTOKY
OT Y€pPHO3EMHBIX ), OypbI€ ITOYBBI U JIp.

buornyeckue pakropnl NOYBLI.



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexHukay
Ipoghunv «nepeoobecneuenue npednpusmuti»
Memoouueckoe obecneuenue PIT/[ B1.0.08 «Dxonoeusi»

BakHelmmuMn XMuMHUYECKUMHU CBOMCTBAMM MMOYBBI, IPEBPAIIAIOITMMH €€ B YHUKAJIbHON peak-
TOp, SIBJISIFOTCSI KOHIICHTPAIUsl COJICH B MOYBEHHOM PACTBOPE, KUCIOTHOCTh, OKA3bIBAIOIIAS pPe-
HIaromiee BIMSHAE Ha aKTUBHOCTh MHKPOOPTaHM3MOB M YCBOCHHE PACTCHUSIMH a30Ta, a TaKKe
0oOMEHHas WIH MOTIOTHTEIbHAS CIIOCOOHOCTh TTOYBBI, CBS3aHHAS C CyMMON OOMEHHBIX OCHOBaHUI
MOYBEHHBIX KOJIJIOUJIOB.

ConeprkaHue BOJABI B IMOYBE 3aBUCUT OT psifa (JaKTOpOB, B TOM YHCJIE OT TEMIIEPaTyphl H KO-
JMYECTBA OCAAKOB. UeM BbIlIe KOHIIEHTPAIIHSI COJICH B TIOYBEHHOM PacTBOPE, TEM MEHEE OHU JI0C-
TYITHBI PACTCHHSIM.

B mepByto ouepesb 3eeHbIC pACTCHUS U3BIICKAIOT U3 ITOYBBI MUTATEIBHBIC BEIIECTBA (XHUMHU-
YECKHE BEIICCTBA) U BO3BPAILIAIOT UX 0OPATHO BMECTE C OTMHUPAIOIIMME TKAHIMH.

OCHOBHBIM MatepHajioM Ui 00Opa30BaHUs MOJICTHIKA U T'yMyca B JIECax CIIy)KaT OCTaTKU
MXOB, TPaBSIHHUCTHIX PACTCHUM, HO TJIABHBIM 00pa30M — XBOS U JINCTBA JCPEBHEB, ONPEICIISTIOIINX
KHUCJIOTHOCTb ITOYBBI.

B nporneccax mouBooOpa3oBaHus PEIIAIONIYIO POJIh UTPAIOT HACEIISIONIYIO TIOYBY JKUBEIE O-
raHu3Mel (e10O0MOHUTHI): MUKPOOBI, O€3MM03BOHOYHbBIE U Ap. MHUKpOOpraHU3MaM MPHUHAJICKUT
BeAyIIasi POJib B TPAHC(POPMAIIMHA XUMHUSCKUX COSAMHCHHUN, MATPAIIMA XUMHUYECKUX JICMECHTOB,
MUTAaHUH PACTCHHIA.

[MuTarenpHbIC BEMIECTBA M3 IMOYBHI IMOCTYIAIOT B. PACTEHUE 4Yepe3 KOPHEBBIC OKOHUYAHUS B
MOHHOM (hopMe: KaTHOHBI OCHOBaHHI, HalpuMep, OOMEHHBAIOTCS Ha KaTMOHBI BOJIOPOIA, UCTOY-
HUKOM KOTOPBIX MOTYT OBITh OpraHUYeCKue KHCIOTh. KOpHU pacTeHHi M3BJICKAIOT U3 TIOYBBI CO-
eIMHEHHUs a30Ta (HUTpaThl), cepbl, pochopa, a Takke 30IbHBIE AIEMEHTHI, B YACTHOCTH COJIM Ka-
TS, KaJbIMs U B MEHBIIICH CTEIIEHH KPEMHE3EeM M MOJyTOPHBIC OKCHIIbI. Takum 00pa3oM, pacTu-
TEIbHOCTh CO3JaCT HEMPEPHIBHBII MOTOK 30JbHBIX AJIEMEHTOB U3 0oJiee ITyOOKHUX CIOEB MOYBBI K
€¢ MOBEPXHOCTH, T.€. 00CCIICUNBALT MX OMOJIOTHUYECKYIO0 MUTPAITHIO.

AHTpOﬂOFGHHoe 3arpsA3HeHune no4e

YenoBek MPaKTUYECKH HE BO3JEHCTBYET Ha
auTocdepy, XOTs BEpXHUE TOPU3OHTHI 3eMHON
KOPbI CUJIBHO U3MEHSIOTCS B PE3YJIBTATE JKC
ITyaTallud MECTOPOXKIEHUS MOJIE3HBIX
nckornaeMbix. Hanbombiiel Tpancgopmanuu
MIOJIBEPIaeTcsl caMblil BEpXHUH, TOBEPXHOCTHBIH
TOPU30HT B IIpefieiax CyIlu, KOTopas 3aHUMaeT
29,2% TOBEpXHOCTH 36MHOTO IIapa M BKIIIOYAET
3eMJIM PA3JINYHON KaTEerOpuH, U3 KOTOPBIX
BaXKHEMIIee 3HAYEHUE UMEET IUI0I0POIHAS

nouBa. [Tox BiusIHUEM OESITEILHOCTH JIIOACH

BO3HHKACT YCKOPEHHAsI DPO3Hs, KOTJa MOYBbI
paspymarorcs B 100-1000 pa3 6vicTpee, ueM B

CCTCCTBCHHLIX YCIIOBUAX.

o 9
B PE3YILTATEC TAKOU SPO3UU 3a MMOCJIICAHCE CTOJICTUC YTPAYCHO 2-10"ra THIOAOPOAHBIX
3CMCJIbHBIX erIlPIﬁ, YTO cOCTaBIsAeT 27% 3eMeNb CEIbCKOXO03IMCTBEHHOIO MCIIOIb30BaHM.
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[Ipn HenpaBUIBHON 3KCIITyaTallMy MOYBBI 0€3BO3BPATHO YHHUUYTOXKAIOTCSA B pe3yJbTare 3po-
3UH, 3aCOJICHUS, 3aTPSI3HCHMSI IPOMBIIIICHHBIMU WJIH WHBIMH OTXOJaMH.

Pa3znuyaroTcsi HECKOJIBKO THUIIOB pa3pyLIeHHs MOYBBI: 3PO3HMOHHOE, BETPOBOE (IeIIsius),
TEXHUYECKOE U UPPUTAIIMOHHOE (Pa3HOBUIHOCTH SPO3UN).

Opo3ua — camoe pacupoCTpaHEHHOE pa3pylleHUE MOUYBBI. DPO3Usl BBIPAXKAETCS B Pa3MbIBE
MOYBBI, CMBIBE €€ TAJILIMHU, JIOKJICBBIMUA U TUBHEBBIMU BoiaMu. OOBIYHO SpO3Hs BOSHHKACT HA Ha-
KJIOHHBIX MTOBEPXHOCTAX. UeM Kpyue CKJIOH, TEM UHTEHCHUBHEE 3PO3Usl.

B niepByro odepes CMBIBAIOTCS Hanbouiee TI0JOPOAHBIE BEpXHUE CIIOU N04BHl. CMBIB JOCTH-
raeT OrpOMHBIX gaSMePOB. [To HEKOTOPBIM JaHHBIM OJiaroapsi yCKOPEHHOM 3p03Un PeYHO BOIOMH
cHocurcs 24-10° 1/rox 3emnu. (IIpumepom ciykutT 0oOpazoBaHKE OBPAroB). 3a MOCIEIHEE CTOJIC-
THE YyTpadeHbl 2 MIIPJ. Ta IUIOOPOIHBIX 3eMeIbHBIX Yyronuit (27% c/x 3eMens).

Wppurammonnas 3po3us BbI3BaHA HAPYIICHHEM IIPABUII [TOJUBA HA OPOIIAEMBIX 3EMIISIX.

Pa3BenBaHne BepXHHUX TOPHU30OHTOB MOYBBI CHIJIBHBIMH BETpaMHU Ha3bIBaeTCs Odeghrayuell.
[Ipu 5TOM MOUBa TEpSIET caMble MEJIKHE YaCTHUIIBI, @ BMECTE C HUMH BKHEHIIINE IS TITIOAOPOIUS
XUMHYECKHE BEIIECTBA.

Hednsamuu cnocoOCTBYIOT — YHUUTOKEHHE PACTUTEIHLHOCTH HA TEPPUTOPHSIX C HEAOCTATOU-
HOM aTMOC(epHOil YBIa)KHEHHOCTHIO, HEYMEPEHHBII BBITIAC CKOTA, CUJIbHBIE BETPA.

(ITpumepom ciy’KUT BOSHUKHOBEHHE IbUIEBBIX Oypb).

[Tnomaayu maxoTHBIX 3€MeNb MOCTOSHHO COKPAIIAOTCs M3-32 TOPHOMPOMBIIUIEHHBIX pa3pa-
OOTOK, pacCIIMPEHNUs CEMUTEOHBIX 30H, MPOMBIIIEHHOTO U THPOTEXHUYECKOTO CTPOUTEIHCTBA.

3acTpoeHHbIE 3eMJIM COCTaBMAOT HbiHE 150 muH. ra. [lomHoCThIO ypOaHH3UpOBaHHAS MO-
BEPXHOCTB, IIIe JOKICBas BOJa HE MPOHUKAET B MOYBY COCTaBIsAET OKoj0 50 MiH. ra (IIomaas
®paniun).

Pa3pymenunto mo4B crmocoOCTByeT BRIpYyOKa JIECOB — UX TUIOIMIAAb 3a mocuennue 10 et
COKpaTuiIach BIBOE.

Yro kacaetcs 3arpsA3HCHUA J'II/ITOC(bepBI, TO OT HCT'O B

OoJbIlIel CTENEHN CTPalatoT OYBBI.

B nouse MPOTCKAKOT PA3JIMIHBIC (I)I/I3I/ILIGCKI/IG,
XHMHYECKHE i OMOJIOTHYECKHE MponecCcChl, KOTOPLIC B
pe3yibTare nornagaHusd B HEC 3arpsA3HAOIINX BCIICCTB

HapylarTcs. 3arpsa3HeHUe I0YB CBA3aHO C 32

rpA3HEHHeM aTMocdepbl U ruapocdepsl. B noury
MIONAA0T TBEPABIE U KUAKUE IPOMBIIIIIEHHBIE,
CENIbCKOXO35IIICTBEHHBIE M OBITOBBIE OTXOJBI.
OCHOBHBIMU 3arpA3HSAIOUIMMHU IT0YBY BELIECTBAMHU
SIBJIIFOTCS. METAJUIbl U UX COEIUHEHUS, PAIMOAKTUBHBIE

BCIICCTBA, y,[[O6pCHI/I$I " NNCCTULIN OBI.

I'naBHbIe MCTOYHUKH 3arpsA3HEHHA
[maBHBIMHM HCTOYHUKAMU 3arpSA3HEHUS] TIOUBHI SIBIISIFOTCS CIIEAYIOLIHE:
«)Kuibie oMa 1 OBITOBBIE MPEeNNpHUATHs. B dncie 3arps3HsAoMuUX BelecTB mpeodnaaaet Obl-
TOBOW MYCOp, MUIIEBbIE OTXO/bI, (PeKaJTNH, OTXOAbl OTOMUTEIbHBIX CUCTEM, OOJBbHHIL,
CTOJIOBBIX, TOCTHHMI], Mara3uHOB U Jp.
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[IpombIlIUIeHHBIE TPEANPUATHS. B ra3000pa3HbIX, )KUIKUX U TBEPIbIX MPOMBIIUICHHBIX OT-
XO/IaxX MPHUCYTCTBYIOT T€ WJIM WHBIC BEIIECTBA, KOTOPHIC CYIICCTBEHHO M3MCHSIIOT XU-
MUYECKHUI COCTAaB MOYB, 3arps3Hss UX.

*Terosnepreruka. [lTomumo 0O6pazoBaHusl Macchl IUIAKOB IPU CKUTAHUK KaMEHHOTO YIUIA C
TEIUIOPHEPTETUKON CBSA3aHO BBIACIICHUE B aTMOCHEPY CaXH, HECTOPEBIITNX YaCTHI], OK-
CHUJIOB CEpbl U JIPYT'HX BEUIECTB, KOTOPbIE MOMAJA0T B IIOYBY.

*CenbCKoe XO35UCTBO. YIOOPEHUS U SAOXUMHUKATHI, IPUMEHSEMbIe IS 3alllUThl pACTEHUIN OT
BpenuTeneid, 6oneznet u A 60prObI ¢ copHsikaMmu. Ha momnsix exxeronHo pacceuBaeTcs
cebmre 500-10° T MHUHEpAJIbHBIX YIOOPEHUH U OKOJIO 4- 10° T siMOXMMEKATOB, a THITO-
BOUM CBHHOBOHYECKUN KOoMIUIEKC Ha 108 TrIc. Tos10B gaeT oxoiio 106 M> HABO3HBIX CTO-
KOB, T.€. 10 3(h(eKTy 3arpsi3HEHHS paBEeH TOPOAY C YHCICHHOCThIO HaceneHus 150 Toic.
YeJIOBEK.

*Tpancnoprt. [Ipu pabore nBurareneil BHyTpeHHETO CrOpaHusl MHTEHCUBHO BBIIEISIOTCS OKCHU-
IIbI a30Ta, CBHHEII, YIJICBOIOPOABI U JIPYTHE BEIISCTBA, OCEHAIOIINE HA MOBEPXHOCTH
MOYBBI WJIM TOTIIOIIAaeMble pacTeHHsIMH. B BBIXJIONHBIX razax aBromoOuiei Oonee 40
XUMHUYECKHX BEHICCTB, OOJIIMUHCTBO U3 KOTOPBIX TOKCHYHBI. CIeIbl CBUHIIA HAXOJISAT
Ha paccTosiHUAX 10 100 M OT MOJIOTHA TOPOTH, & B MOYBE MPUAOPOKHBIX MOJIOC MOBBI-
[ICHHOE COJICPKAHNE HUKEIS, [IMHKA U JPYTUX METAJUIOB.

CaMoouuIieHue TT0YB — MPOIIECC MEUICHHBIN. [[04BbI MOTYT CAMOOYMCTUTHCS B T€X CIIy4YasX,
KOTJIa B 3TOM IPOIIECCEe AKTUBHO YYaCTBYIOT HAXOMISIIHECS B TOYBE OAKTEpUH, TPUOBI,
MPOCTEHIINe OPraHu3MBbl U T. 1.

/ HpH HAKOIIJICHUHU TOKCUYHBIX BEIICCTB XUMHYECKHUHN COCTaB
IMOYB U3MEHACTCA, U MPOUCXOAUT HAPYIICHHUE €ANHCTBA

reOXUMHYECKOI Cpeabl U JKUBBIX OPraHU3MOB.

W3 nouBbI TOKCHYHBIE BEIIECTBA MOTYT MOMACTh B OPraHU3MBbI
’KUBOTHBIX U JIIOJIEH, B PE3yJIbTATE Y€r0 BOSHUKAIOT HEXKe-
narejbHble mocaeacTsus. O Macmradax XUMHYECKOTO
npeoOpa3oBaHus MOBEPXHOCTH JIUTOCHEPHI MOKHO CYIUTH 11O
cneayromuM JaHHbIM: 3a ctonetre (1870-1970 rr.) Ha 3eMHyO

MOBEPXHOCTH OCEJIO CBBILIE 20-10° 1 IIJIAKOB; 3* 10° 1 30J1BI;

BBIOPOCHI [IMHKA U CYPbMBI cocTaBim 110 600107 T; MbImbsika —
1,5 10° T; KoOanbTa — cBbIme 0,9 10° 1; mukens — 6osee 1-10° 1.
B roa u3 3emnu usBnekaercst 10 10 T rOpHBIX MOPOA, OHAKO
HCIIOJB30BaHNE HCKOMAEMbIX MaTEPHUaAIOB Maa03(h(HeKTHBHO.
Kaxxapiit rox npu nepepaboTke 1 100bIYe MUHEPATBHOTO ChIPbS

obpasyercs 0koi10 8,5-10° T TBEpBIX OTXO/I0B.

HopmupoBaHue 3arpsA3HAOLWMX BeLLeCcTB B No4YBe
HopmupoBaHue 3arpsA3HAIOIINX BELIECTB B [I0YBE UMEET TPU HAIIPABIICHUS:
*HOPMHUPYETCS COACP)KAHUE JTOXUMHUKATOB B [MaXOTHOM CJIO€  IIOYBBI
CEJIbCKOXO35IMCTBEHHBIX YTOAMI;
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*HOPMHPYETCS HAKOTICHUE TOKCUYHBIX BEUIECTB HA TEPPUTOPUU TIPEIIPUSITHUS;
*HOPMHPYETCS 3arpsI3HEHHOCTH MOYBBI B KWJIBIX pailoHaX, MPEUMYIIECTBEHHO B MECTaxX Xpa-
HEHUS OBITOBBIX OTXOJIOB.

B naxomuom cnoe snoxvuMukaTsbl HOpMUPYIOTCSA T10 JIByM MTOKa3aTeIIsM:

*npeodenvro oonycmumuvim konyenmpayuam (I1JJKp);

*épemenno oonycmumoim Konyenmpauuam (BIAK).

s ycranosnenus 1Ky ucnonb3yoT naHHble 0 (POHOBBIX KOHIEHTPALUSAX HCCIEAYEMBbIX
BEIIECTB, UX (PU3UKO-XUMHUYECKUX CBOWCTBAX, MapaMeTpax CTOMKOCTH/TOKCHUYHOCTH. IIpu sTOM
9KCIIEPUMEHTAJILHO YCTAHABIMBAIOT:

*00NYCMUMYIO KOHYEHMPayuio 8euiecmaed 8 nouge, npu KOmMopou €20 cO0epAHcAHUe 8 NULUe8blX

U KOPMOBBIX PACMEHUSX He NPeGblCUM HEKOMOPbIX OONYCIMUMBIX OCTMAMOYHbIX KOMU-
yecms (JJOK), nnaue naszoiaembix [IJ[Kyp B npoaykrax nuranus (TB me/ke),
coonycmumyro (A1 IETy4UX BEIIECTB) KOHYEHMPAYUIo, npu KOMopou nocCmynienue euecm-
84 6 8030YX He MDEBLICUT YCTNAHOBRERHbI IJIK ons ammocgheprozo 6030yxa
(II1Kas) (MA me/m),

*00NYCMUMYI0 KOHYEeHMpayuio, npu Komopou nocmynieHue geuecmea 8 He 2pyHmogvle 600bl

ne npesvicum IIJ[K ons 6oouvix o6vexmos (MB M.’/M3),

*00NYCMUMYIO KOHYEHMPAYuio, He GIUAIOUWYIO HA MUKPOOP2AHUIMbL U NPOYECCbl CaMOO4UlLe-

Hus nouswvl (OC me/kz2).

Hawnbonee JKECTKHE u3 Ha3BaHHBIX
MoKa3arejaed MNPUHUMAIOTCS B KayecTBE
[TJKp, npudyem  cpaBHEHHME  HUJAET 1O
OJIHOMMEHHBIM TOKa3aTesiM BPEAHOCTH, TO
€CTh 110 CXOJAHOMY JICWCTBHUIO  pa3HbIX
BemlecTB. YcraHoBieHbl [I/IKnm B ocHOBHOM
JUISL  SIIOXMMUKAaroB, MPUMEHAEMBIX  JUIS |
3alUThl PaCTEHUN OT BpeauTesei, Oone3HeH,
COPHSIKOB. (TMecTummmsl, TSKEJIbIE

METaJIBL. .. )

Bp C€MCHHO A0IYCTUMBIC KOHICHTpauunu

(BAKn) B otmuume ot ITJIKn onpenenstorcs
pacueTHbIM MyTeM [UJIsl BCEX MECTHUIINIOB,
KOTOpBIE pa3pelieHbl K 3TUM UCIIBITAHUSIM UITU
B CHJIy CBOMX XHMHYECKHUX OCOOCHHOCTEU M

TpeOyroT obsi3arensHoro onpeaenenus [1JIK.

CaHuTapHOE COCTOSHHE TMOYBBI OLICHUBAETCS IO Ay TUTUEHWYECKUX MOKaszareseil, B TOM
YHCIie TI0 TaK HA3bIBAEMOMY, CAHUMAPHOMY YUCTY, T.€. OTHOUICHHUIO COJepKaHUsI OEITKOBOTO a30-
Ta K OOIIEeMy OpPraHMYECKOMY; YUUTHIBACTCS TAK)KEe HATHUUE Kuueunou nanouxku (KOJUTUTP),
JUYUHOK MYX, AuY 2enbmunmog. 110 KOMIUTIEKCy 3THX MOKa3areaei MOYBBa OLEHUBAETCS KakK:

*quCTasl,
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sciiabo3arpsi3HeHHasl,
*3arpsi3HECHHAS,
*CHJIbHO3ArpsI3HEHHAS.
Kpome Toro, cymecTByeT psiji JOTMOTHUTEIbHBIX MTOKa3aTeyiell CAaHUTAPHOTO COCTOSHUS TI0YB,
OTIpEe/ICITIIEMBIX Ha TEPPUTOPUH, KaK MPOU3BOJCTBCHHBIX MPEANPUATHH, TaK U HACCICHHBIX MTyHK-
TOB.

HopmaruBbl HAKOIJIEHHUSI TOKCUYHBIX OTXOJI0B Ha TEPPUTOPUH MPEANPUATHS YCTAaHABIUBAIOT
Ha OCHOBE COBOKYITHOCTH II0Ka3aTelel, BKIIIOYAIOLIHX:
*pa3Mepbl TEPPUTOPUH CKIIAJUPOBAHUS,
*TOKCUYHOCTb U XUMUYECKYIO aKTUBHOCTb COEIMHEHUH, IPUCYTCTBYIOIIUX B OTXO/1aX.

OOBIYHO HOPMUPYIOTCS JIBA MTOKA3ATEIIA:

*TIpe/IeNIbHOE KOJTMYECTBO TOKCHUHBIX TPOMBILIUICHHBIX OTXO/I0B Ha TEPPUTOPUU MPEANPUATHUS

*TIIpe/ieIbHOE COJEPKaHNE TOKCUYHBIX COSTMHEHHH B MPOMBINIJICHHBIX OTX0aX.

Ilpeoenvnoe Konuuecmeo omxo006 Ha TEPPUTOPUU MPEATNPUATHUS — ITO TAKOE UX KOIHUYECT-
BO, KOTOPO€ MOKHO pa3MeIaTh MPHU YCIOBUU, YTO BO3MOXKHOE BBIJICIICHHE BPEIHBIX BEIICCTB B
BO3AyX paboueii 30HbI He IpeBbICUT 30% ot ITJIK B Bo3myxe paboueii 30HbI PEANPUSTHS.

[Ipu »TOM BemiecTBa, HanbOOIEE OMACHBIE U JaXKe XpaHUMBbIE B T€PMETU3UPOBAHHON Tape, a
TaK)K€ TOKCHYHBIE OTXO/bI OUYUCTHBIX COOPYXKECHHH YNAJSIOTCS ¢ TEPPUTOPUH MPEIIPUITUS B Te-
YEHUU CYTOK.

TBepable chilyyne OTXO/bI, XpaHSIIHeCs B KOHTEITHEepax, MIACTUKOBBIX MaKeTaxX U OyMaKHBIX
MEIIKaX, YIaJIsI0TCs B TCUEHUH JIBYX CYTOK.

[IpenenbHOE KOTUYECTBO OTXO/IOB OIPENEISAIOT IIYTEM 3aMEPOB COACPIKAHUST TOKCUUHBIX

BEIIECTB B Bo3ayxe (C yueroMm addekra cyMmarium).

Ecnu ¢ =1

cootnourenne (), 3+ mp

TO KOJIMYECTBO HAXOMALIMXCA HA TEPPUTOPUU OTXOAOB SBISAETCA MPEACIbHBIM U OHHU
MOJJIEKAT HEMEUICHHOMY YIAJICHHUIO.

(C — cpenHeB3BelIeHHas: KOHLIEHTpALIHs)

[IpenensHOE conepKaHWe TOKCUYHBIX COETUHEHUH (B I/KI' MM MI/KT) B OTXOJlaX ONpeAessier
KJIACC OMaCHOCTH 3THX OTXOZOB.

311ech UCTOIb3YIOTCS CI0XKHBIE MHOTOCTYIIEHUYAThIE PACUEThl, KOHEYHOH LIEIbI0 KOTOPBIX SIB-
nsiercs yctanoBineHue [1J[K TOKCHYHBIX BEMIECTB B 0011l Macce OTXO/OB.

Oderpagauusa noys

CxopocTb 00pa30BaHMsi BEPXHETO CJIOSI TOYBBI COCTAaBIIACT ___ oe

MepHo 2,5 cM 3a 100—1000 51er. DTOT MOKa3aTeNb MHUPOKO Baphip e

B 3aBUCUMOCTH OT KJIMMara, paCTUTEIbHOCTH, TUIIA ITOYBBI U Xapax

3€MJIENIOIb30BAHUS.

Dpo3us NOYBBI U3MEPSIETCS B TOHHAX NOTEPSIHHOM MOYBBI Ha

1 ra. B cOBpeMEHHOM CEIBCKOM XO3AHCTBE €KETOJHO yTPAYNBAETC

ko110 0,25 cM 1OYBHI, a, 3HAYUT, BECh IAXOTHBIH CJION IIOYBBI MOXKE
ObITH yTpaueH uepe3 60—70 neT.

|— 3eMuIn CeNbCKOXO3STUCTBEHHBIX NMPEANPUATHI U TpaXiaH;
Il —3emum necHoro dhoHAa;
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Il —3emuu B BeAEHUH TOPOJCKUX, MOCEIKOBBIX U CEIbCKUX OPraHOB BJIACTH;
IV —3emim npupoI00XpaHHOTO HA3HAYCHUS;
V' —3eMJIH POMBIIUICHHOCTH, TPAHCIIOPTA U HHOTO HECENIbCKOXO3SHCTBEHHOTO Ha3HAYCHUS;
VI —3emiu BogHOTO POHIA;
VIl — 3emnu 3anaca.
Macmralsl IerpaJalliOHHBIX MPOIECCOB 3aBUCAT OT MHTCHCHUBHOCTH JICHCTBUSI €CTECTBCH-
HBIX (KJIMMAaTUYECKHE, THIPOJIOTUUECKUe, MophoauHamMudeckue, PUTo- U 300T€HHBIC) U AaHTPOIIO-
TeHHBIX ()aKTOPOB, TAKUX KaK: HEPALMOHAIBHOE BeJCHHE O0UapPHOTO U OPOIIAEMOro 3eMJIICACIHS;
Ype3MEPHBIN BBINAC; YHUUYTOKCHHUE TTOYBEHHO-PACTUTEIHLHOTO MMOKPOBA MPOMBIIIJICHHBIM U KOM-
MYHAIIbHBIM CTPOUTEILCTBOM; TOPHBIC Pa3pa0OTKH;, TEXHOJOTUYCCKHUE W aBapUITHBIC MPOMBIIII-
JICHHBIE BBIOPOCHI B aTMocdepy; cOPOC CTOUYHBIX U IPEHAKHBIX BO/I.

PekynbTnBaumsa semenb
Pekyﬂbmusauuﬂ — KOMIIJICKC pa60T, HaIIPpaBJICHHBIX HA BOCCTAHOBJICHUC ITPOAYKTUBHOCTU
HapyILICHHBIX 3€M€JIb, a TAK)KE Ha YIy4IICHUE YCIOBUM OKPYXKAIOIIEH CPEbl.

BreLnensttor aBa 3Tamna

PEKyIbTHUBAIIMH

e  TEXHUYECKHI,

e OHMOJOTHUYECKUIA.

BeoinonHsieMblie paboThI

MOAPA3ACIAIOTCA Ha.

o JaHAmagdTHO

BOCCTAHOBHUTCIIBHEIC,

. 9KOOXPAHHBIC.

I[To Bumy W cocTaBy TEXHOJIOTUYECKUX IMPOILIECCOB 3E€MIIEBOCCTAHOBHUTEIbHBIE PaOOTHI
KIIACCU(UITUPYIOTCS HA:

*20pHO-NJIAHUPOBOYHble — PA3paBHUBAHUE U TUIAHUPOBKA MOBEPXHOCTH OTBAJIOB, TEPPACHPO-
BaHHE OTKOCOB, OTBAJIOB U YCTYIOB B Kaphepax;

*UHJICEHEPHYIO NOO2OMOBKY 80CCMAHABNIUBAEMbIX Nowjadeli — OTBOJI BOJ U 3allIUTa OT MOATO-
IJICHHSI, Pa3MBIBOB; OoprOa ¢ 0Opa3oBaHMEM OBparoB M JPO3HEH; YCTPONUCTBO JOpPOT U
MOJTBbE3/I0B;

*20pHble — TI0 CHATHUIO, XPaHEHHIO W TIOBTOPHOMY HCIIOJIB30BaHUIO TI0UB;

*OuomenuopamusHole — o BOCCTAHOBICHHUIO TIPEKHETO TUIOA0POIUS TIEPEMEIICHHOH ITOYBBI;

*UHJCEeHepHble — TI0 UCKYCCTBEHHOMY YIJIOTHEHHMIO OTBAJIOB (ITOCIOWHAs YKIJIaJKa C YIUIOTHE-
HUEM TTOPOJI, CIITIHATIbHBIE METO/IbI YKPETIJICHHS TOPOT;

scudpomexnudeckue — 10 CTPOUTEILCTBY BOIOXO3SHCTBEHHBIX OOBEKTOB (YCTPOWCTBO JIOXKA
BOJIOEMA, TIPOU3BOJICTBO OEPETOBBIX YKPEMUTEIBHBIX padOT, YCTPOUCTBO BOJ03a00PHBIX U
COPOCHBIX COOpPYKEHUH).
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Buonozuueckan pexynvmusayus — 3T0 STl PEKYIFTHBALUN 3€MeIb, BKIIOUAIOIINNA MEpO-
HPHUSITHST TTI0 BOCCTAHOBIICHUIO WX ILIOJOPOJMS, HAPYIICHHOTO B PE3yJbTaTe 3arps3HCHHsS MOYB
OTXOJIaMH TTPOMBIIIIJICHHOTO TPOU3BOJICTBA M CEITHCKOX03S1ICTBEHHON OCBOCHHOCTH.

[Ton kauecTBOM PEKYIBTUBAIIMU CIIEIyeT MOHUMATh COBOKYITHOCTh CBOMCTB BOCCTaHOBIICH-
HBIX 3eMeJIb, 00YCIIOBIMBAIONINX UX MPUTOAHOCTH YIOBJIECTBOPUTH ONPENCICHHBIM TPEOOBAHUSIM
B COOTBETCTBUU C IIETICBBIM Ha3zHaueHHeM. COBPEMEHHBIN ypOBEHb PAa3BUTHUSI TEXHOJOTHH, TEX-
HUKHU U OpPTraHU3alliy 3eMJICBOCCTAHOBUTEILHBIX PA0OT MO3BOJSET 0OCCIICYNUTh BHICOKHE ITOKa3a-
TEJIM Ka4eCTBA PEKYIBTUBAIIUN 3EMEITb.

YHpaBneHMe oTxoaamMmu npounssoancTtea u n0Tpe6neHm|
Omxooamu npouzeoocmea u nompedaenus (OTXOJbl) MPUHATO HA3BIBATh OCTATKHU CHIPHS,
MarepHuayioB, NoayhadpuKaToB, MHBIX U3/IEIHI WK MPOAYKTOB, KOTOpble 00pa30BalUuCh B MpoLieC-
ce MPOM3BOJICTBA WM NOTPEOICHUS, a TaKXKe TOBaphl (IIPOAYKIINS), yTPaTUBIINE CBOU
MOTPEOUTEILCKAE CBOMCTBA.

Omxo0wl, cooepircaujue 8peoHbvle euiecmea, KOTopbie
00JIaJIaf0T OMACHBIMH CBOMCTBaMH (TOKCHYHOCTBIO,
MOKapo-B3PHIBOONACHOCTHIO, BHICOKOHM paJiialliOHHON
AKTHBHOCTBIO) HITH COJCPIKAT BO3OyAUTEINCH
MHQPEKIMOHHBIX 00JIE3HEH, a TAKKE npedcmasnaioumue
NOMEHUUAILHYI0 ORACHOCHb 0]18 OKPYXHcarouwell
RPUPOOHOIL CPeOdbl U 300P06bA Yel08eKd

CaMOCTOATCIIBHO WJIH IIPU BCTYIUICHUH B KOHTAKT C

APYTMMH BC€UICCTBAMU, HA3BIBAIOTCSA ORACHBIMU

omxooamu.

Ob6pawenue ¢ omxodamu — 3TO TaKasi IESTEIBHOCTB, B IPOLIecCe KOTOPOH 0OpasyroTcs
OTXOJIBI, a TaKXe MPOHM3BOAUTCS cOOp, MCIOIB30BaHUE, OO0E3BPEIKUBAHHE, TPAHCIIOPTUPOBKA U
pa3MelleHHe OTXO/I0B.

ITon o6vexmom pazmewienua OTXONOB CIEAYEeT MOHUMATH CHEIHMAIBHO OOOPYIOBaHHOE CO-
Opy)XeHHue, MpeAHa3HaYeHHOe /ISl pa3MELIeHHUs OTXOJO0B (IOJUIOH, UIAMOXPAaHWIUIIE, XBOCTO-
XPpaHWINIIE, OTBAJI TOPHBIX IOPOA U OP.

KaxoMy npou3BOAUTENIO NPOIYKIIMK YCTAHABIMBACTCS HOPMAMUE 00pazoeanus
0mXx0006, TO €CTh KOJIMYECTBO OTXOI0B KOHKPETHOTO BUA TIPU MPOU3BOJICTBE EIUHUIIBI
HPOYKIIHH.

OnmHuUM U3 OCHOBHBIX JIOKYMEHTOB B CHCTEME YIPABJICHHUS OTXOAaMH SIBISIETCS HACHOpH
ONACHBIX 0MX0006 — JIOKYMEHT, YIOCTOBEPSIOUINN MPUHAUIEAKHOCTh OTXOJOB K OTXOZaM COOT-
BETCTBYIOIIIETO BH/A M KJlacca OMACHOCTH, COAEPIKaIINil CBEICHUS 00 X COCTaBe, KOTOPHIN HEOO-
XOJIUM JUTsl OpTaHMU3aLMU MHOTUX MTPOLIECCOB OOPAIeHHUsI C OTXO/1aMHU.

COBOKYITHOCTh OTXOZIOB, UMEIOIINX OOIINe MPU3HAKH, COOTBETCTBYIOIINE CHCTEME KIIACCH-
(uKaIMK OTXOJIOB OIPEIENSET OHITUE — 81O OMX0008.

NMpoGnema oTxoaoB B PP n pa3BuUTbIX cTpaHax Mupa
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OTx0mbI B OOJBIINX KOJMYECTBAX 00Pa3yIOTCS BO BCEX 0A30BBIX OTPACISIX MPOMBIIIICHHOCTH

TTOTTANT) A marara
vl L L GLI\ 71V

n ArITy
is) D1 L

{eentcroe x03aiicTRO, SHEPreTHIa, METAIYPTILL, CTPOUTEeALETRO, TPa
Teepowvie ovimosvie omxoowt (THO), oOpazyronecs B pe3ylbTare KU3H
JESTEIIbHOCTH YEeJIOBEKa, MPEICTABISIIOT COOOW TETEpPOreHHYIO CMEC
CIIOKHOTO MOP(OJOTMIECKOTO COCTaBa (YEPHBIE U LIBETHBIE METAJLIbI, Mag:
KyJaTypOCOJepIKaIie W TeKCTHILHBIC KOMIIOHEHTBI, CTEKJIOOOH, Tutac
Macca, TOKCHYECKHU OIACHBIE THUIOLIME NMUIIEBBIE U PACTUTEIbHBIE O
TaTKW, KaMHHU, KOCTH, KOXKa, pe3WHa, JEPEBO, YIUYHBIA CMET U IIp.
bonpuryro  onacHocTs npenacrapisaoT nonagaromue B TBO ToxcHyHbIcES
WH(OUIIUPOBAHHBIC KOMIIOHEHTHI (B T.4. MEIUITMHCKUE H OHoITOT - [
YECKHUE OTXOJIbl), CO3/IAI0IINE B HEOOE3BPEKEHHOM BHJIE HEOIArOM P TR
HYIO CAaHUTapHO-3MUAEMHUOJIOTHUECKYI0 00CTaHOBKY. B To ke Bpemst TH(ES
CoJiepKaT LIEHHbIE KOMIIOHEHTHI (MEeTasllbl, OPraHU4YEeCKUE BEIECTBA), /8 1

TaKKe SIBISIFOTCS MOTEHIIUATBHBIM YHEPTreTHYECKUM UCTOUHUKOM.

EsxerogHo xaxnplii ropoackoit sxxkutens npousBogut 200-500 kr ThO, oOpa3zyromux ropo-
ckoit mycop. IIpomemienne ¢ ero ygaieHuem, 00€3BpeKMBAHUEM U JIMKBUJAIIMEH HEIOMYCTHUMO,
TaK KaK OHO MOKET MPUBECTU K BO3HUKHOBEHUIO TNIOOANBHBIX AMHUIEMUN U CEPbEe3HOMY 3arpsi3-
HEeHUIO TopoaoB. [loaTomy ocoboe BHMMaHHWE B IOCIICAHES BPEMs HAINPABJICHO Ha HEOOXOIH-
MoCTb perienus rnpodnemsl THO.

OcHosHas yacte TBO B Poccuu cknagupyercst Ha HOJUTOHAX U CAaHKIIMOHUPOBAHHBIX
cBankax. [[pyrue meronsl nepepabotku u oOe3BpexuBaHus ThO He MOMYYHIH MIHPOKOTO

HPAMCHCHI:

B MockoBckoM permone exeronHo obpasyercs 20 miH. Ky0. MeTpoB oTxoi0B (13 MIH.
Ky0. MeTpoB B MockBe U 7 MiTH. KyO. METpoB — B oOsiacti). OCHOBHBIM CITOCOOOM pa3MEIIeHUs
TBO sBisieTcst UX CKJIaAUPOBaHHUE HA TMONUroHaX. Komu4yecTBO MOMUMTOHOB U CBAJIOK, IJIOMIAAb
KOTOPBIX IpeBbIIaeT 1 ra, Ha Teppuropun MoCKOBCKOM oOsacTi HacuuThiBaeT 6oiee 200, yuc-
JO MEJKUX CBAJIOK OYEHb BEJIMKO M MPAKTUYECKHU HE TOAJACTCS yUETY.

Jlo mocieqHero BpeMeHH NMPH OPTaHMW3allid  CBAJIOK TNPUHUMAIMCh BO BHUMAaHHUE TOJBKO
CHUIOMHHYTHBIE UHTEpECHI dKCIUTyaTaluu. 1103ToMy 3TH 00BEKTHI PacroiokKEeHbl Ha HEUCIIONIb3Ye-
MBIX 3€MIIIX, B OTPa0OTaHHBIX Kapbepax, BOIM3M HACEJCHHBIX IyHKTOB. MrHOpHpoBaHWE poIU
THJIPOT€0JIOTUYECKUX YCIOBUI MPHUBENO K TOMY, YTO MHOTHE CBAJIKM OBLIIM OpraHU30BaHbl Ha y4a-
CTKax ¢ HeOIaronpusTHBIMHU TeOJIOTO-THAPOT€OIOTHIECKUMHU YCIOBUSIMH U CTAJId MCTOYHUKAMU
MHTEHCUBHOT'O 3arpsiI3HEHUS IPUPOAHOM Cpebl.

B o6mem Bujie npobiema oOpalieHusi ¢ 0TX0aMU MTPOU3BOJICTBA U TTOTPEOICHHS TPECTaB-
asieT co0oi KOMITJIEKC B3aMMOCBSI3aHHBIX 33/1a4, XapaKTEPHBIX JJIS Pa3IMYHBIX PETMOHOB U a-
MUHUCTPATUBHBIX 00pa30BaHU.

Ha puc.6.1 npeacrasieHa cTpykTypHasi cxeMa OOpallleHUs] ¢ OTXOJaMH MPOU3BOJICTBA U TO-
TpeOIJIeHNS, SIBIISFOIIAsCS OCHOBOM CHCTEMBI YIIPABJICHUS OTXOIAMHU.
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Puc. 6.1. CTpykTypHas cxema o0pamieHus ¢ 0TX0JAaMH MPOU3BOJCTBA U MOTPedIeHUs

CtpyKTypa cUCTEeMBbI YIpaBjieHHs oTxoaaMu B cTpaHax 3amannoi EBponsl, CIIA, Snonuu u
Jp. aHAJOTH4YHA CTPYKType, NpuHATON B PD. OnHako, peanusanus TEXHOJIOTHYECKUX MTPOLIECCOB
U IUKJIOB, BXOSIIMX B OOLIMI Mpolecc ympaBieHUs OTXOAaMHM, pasiuuyHa. Tak, Hampumep, B
crpanax EDC nepepabarbiBaercs npumepHO 60% NPOMBIIUIEHHBIX U 0KOJIO 95% cenbcKoXo3sii-
CTBEHHBIX 0TX0/10B. B flnonuun nepepabdarriBaercs 0koio 45% mpOMBILUIEHHBIX OTXO/I0B.

Amnanu3z oOpaleHus ¢ TBepIbIMU OBITOBBIMU OTXOAAMHU B 3TUX CTPaHAX MOKA3bIBACT, UYTO B

BenukoOpuranuu 90% TBO BeiBo3uTCS Ha cBanku (moaurounst), B LBeiinapun — 20% , B SAnonun
u lanuu — 30%, Bo @pannuu u B benbrun — 35%. Ocrtanbasie TBO, B OCHOBHOM, CHKUTArOTCSI.
JIns Hebonbias yacts THO nmoasepraeTcss KOMIOCTHPOBAHUIO.

TexHu4yeckune Metoabl obpaLleHust ¢ oTxogamMm

3axopoHEHHE OTXOOB MPOM3BOJICTBA W TMOTPEOJICHUS SIBIISETCS HanboJiee MMPOKO MPAKTH-
KyeMBIM CIIOCOOOM pa3MelieHus oTxonoB. K coxalieHunro, 3aXOpoHEeHHE OTXOA0B MMOPOXKIAaeT Mac-
Cy 9KOJIOTUYECKUX M CAaHUTApHO-TUTHEHHUYECKHUX mpobieM. OnHako B OnmkaiiiieM OyayiieM 3a-
XOpOHEHHue OyJIeT 0CTaBaThCsl HanboIee pacPOCTPAHEHHBIM METOIOM.

[ToaTomMy cHUkKeHHE 00beMa OTXOJ0B, MOAJIEKAIIUX 3aXOPOHEHHUIO OJHA U3 BaKHEUIINX 3a-
Jla4, KOTOpasi MOXKET PelIaThCsl MyTeM yMEHbBIIEHUS UX 00pa30BaHMsl, HOBTOPHOIO HCIIOJIB30Ba-
HUS, TepepabOTKU U U3BJIE€UCHUs SHepruu. Bmecte ¢ TeM He0OX0AMMO MPOBOIUTH PabOTHI 1O CO3-
JAHUIO METO/I0B OE30MaCHOT0 U HKOJIOTHUYECKOT0 3aXOPOHEHUS OTXO/I0B.
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1100 canumapuvim nonuzonom (CII) npuHATO TOHUMATh MHXCHEPHO CKOHCTPYHUPOBAHHBIN
METOJI Pa3MEIICHUs TBEPIBIX OTXOJOB Ha CYIIE CIOCOOaMH, YMEHBIIAIOIMIMMH BPEI OKpPYKaro-
nieil cpene, pacipeaesieHue OTX0A0B TOHKHMMH U BO3MOXKHO 0ojiee KOMIAKTHBIMU CIIOSIMH U Tie-
PEKpBIBaHUE UX CIOSMHU TPYHTA B KOHIIEC KaXJI0T0 pabovero JHs.

CyiecTByeT JBa criocoba opraHu3aliyd CAaHUTAPHOTO MOJUTOHA TPaAHIIEHHbIH U MOBEPXHO-
CTHBIIA.

Tpanweitnotit memoo Hanboliee TMOIXOIUT JJIsi palOHOB C POBHOW MOBEPXHOCTHIO 3eMJIU U
TyOOKHM 3aJieraHueM MOJ3eMHBIX BOA. [Ipu 3TOM, mepeKphIBAOIINN TPYHT 00pa3yeTcsi B Pe3yib-
TaTe SKCKaBaluuu TpaHuiew. [louBa ckiagupyercs U UCHONB3YeTCS IJs PEeKyIbTHBALMM MPH 3a-
KPBITUU YYaCTKOB TPAHILEH.

Ilosepxnocmuolit memood TpUMEHSIETCS Ha XOJIMMCTOM JaHAmAadTe M HCIOIb3yeT €CTeCT-
BEHHBIE CKJIOHBI C YKJIOHOM, He npebimatomumM 30%. I'pyHT 115 nepeKkpbIBaHUs T0JKEH 10CTaB-
JSATHCS U3 APYTUX MECT.

[Tonublit IepeueHs mpobiem, cBsi3aHHbIX ¢ 3kcrutyaramnueit CII, nmpuBenens Ha puc.6.2

Iloxapo- u

Tpascoop THEIE PIpRIROOITACHELe IIymoes1e
HKumcue dp aximm IK ALTYATAITHOHHLIE
bp FCTeTINeEKHE
(duie Tpar) npodaemsl CIT
3'd.ll. bLIEHHUT'TD ¢ Bd.lcl..'l UEdHHUCTh
DP I aHOJIETITH'IeCK HEe
(3ammax)

Puc. 6.2. OcHoBHBIE PO0/1eMBbI, BOZHUKAOMUE NpH dKkcmiryaranuu CII

Becbma BaxkHBIM (haKTOpOM, OMPEACISIONIMM BO3MOXKHOCTh co3ianus U skcruryaranuu CI1,
SIBJISIETCSI SKOHOMUYECKUH, OCHOBAHHBIN Ha KallUTAJIBHBIX BIOKECHUSX M OMEPAIIMOHHBIX PacXo-
nax.

HeoTrpemiiemoli 4acThio JIF0OOTO TMOJUTOHA SIBISIETCS CETh JOPOT: MOMBE3IHBIE K KapTam, a
TaKKe JI0pora ¢ xKelne300eTOHHBIM MOKPBITHEM, OKOJIBIIOBHIBAIOIIAS TTOJIUTOH.

B cBsi3u ¢ 607BIIMM KOJTMYECTBOM OMUCAHHBIX BBIIIE MPOOJIeM, TTOCIIEIHEE BpEMs BO3ZHUKIIA
CTOMKas TEHIECHIINS K CHIKEHHI0 006eMOB THO, BEIBO3UMBIX Ha IMOJIUTOHEI.

[Ipexxe Bcero yMeHbIIIEHUS KOJIMYECTBA BBIBOSUMBIX OTXOJI0OB MOYKHO JIOOUTHCS ITyTEM
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COpTUPOBKH (Ha MecTax 00pa30BaHUs WM HEMOCPEICTBEHHO Mepe]l nepepadboTKoii ).

B o0mmem ciyuae naznauenue copmupoexu ThO 3aknrouaemcs
= B BBIJICJIEHUM TE€X MM MHBIX IIEHHBIX KoMIIOHEHTOB THO mis

', BTOPUYHOTO MCIOJIb30BAHUS HX, a TAKXKE C IEJIbIO

§ OITHMHU3ALUHU COCTaBA OTXOJO0B IS IOCIEAYIOUIUX IIPEAEIOB

nepepaboTKU ¢ YIETOM: TOMOTEHHU3AIUH ; CIIOCOOHOCTH K

TOPCHHIO ¥ )epMEHTAINH; CTAOMITH3AIUH TEIIIOTBOPHOM
CHOCOOHOCTH; CHUKCHUS COJICPIKAHMS BPEIHBIX U 0aIaCTHBIX

KOMIIOHCHTOB.

Cenekmugnolii c60p y HaCCIICHUS OTXO0B NOTpeOIeHus (MaKyiarypa, TeKCTHIIb,

IJIACTMACChl, CTEKJIOTapa M Ip.) MPAKTUKYETCs BO MHOTUX CTpaHax. Takod IMOIXOJ MO3BOJISIET
npenoTBpatuth nomnaganue B ThO psiga 1eHHBIX KOMIIOHEHTOB, NepepadaTbIBAEMbIX WM MCIIOJb-
3y€MBbIX IIOBTOPHO, @ TAK)K€ OMACHBIX KOMIIOHEHTOB. 1Ipy TOM BO3MOKHBI /1Ba BapuaHTa OpraHu-
3auuu cenektuBHoro cbopa ThO B Mecrax uX 0Opa3oBaHUSA: YUCHIO CeleKmUeHblil (HOKOMNO-
HenmHblit) cOOpP OTXOJOB B pa3iMYHBIC KOHTEHHEpPHI M, TaK HA3bIBACMBIH, KO//1€KMUGHO-
celeKmugGHblil cOOp Psila KOMIIOHEHTOB B OJUH KOHTelHep. HanpuMep, npakTukyercs COBMECT-
HBII COOp B OJMH KOHTCHHEP CTEKJIa, METAJIIOB U OyMaru ¢ moCiaeayIoe X MeXaHU3UPOBAHHOM
COPTUPOBKOM Ha crenuaiabHOM ycTaHoBke. B Poccum B Hacrosiiiee BpeMsi CEJIEKTUBHBIA cOOp
IIPAaKTUYECKU OTCYTCTBYET .

B Hacrosiee Bpemst HauOosiblllee pacHpOCTpaHEHHE MOJYYMJIM JBa BapuUaHTa TEXHOJIOTMU
COPTHUPOBKH TBEPABIX OBITOBBIX OTXO/IOB:

*MeXaHu3MpoBaHHas copTupoBka ThO Ha 00beKTax MPOMBILUIEHHON NepepabOTKU OTXO/10B;

*COYETAaHNE MEXaHU3UPOBAHHON M PyYHON COPTUPOBKU HA MyCOPONEPErPY30YHBIX CTAHIIUAX.

[Ipomeiniennas nepepadborka ThO B 0CHOBHOM OpHUEHTHpPOBaHA HA CKUTAHHUE OTXOOB C Iie-
JbIO TIOTYYEHUS TETJIOBOM U 2EKTPUUECKON SHEPIUu, TaK KaKk TepMHUUECKHE TEXHOJIIOTUH obecrie-
YUBAIOT Y3PPEKTUBHOE 00E€3BPEKUBAHNE OTXO/0B, B TOM uHciie nonajgaoumx B ThO TokCH4HbIX 1
UHQHUIMPOBAHHBIX KOMIIOHEHTOB.

YMEHBIICHHE KOJIMYECTBA HAIPABISEMbIX HA CKUTAHUE OTXOAOB B PE3YyNbTATE IPEIBAPH-
TEJIbHOM COPTUPOBKU COKpAlIaeT MOTPeOHOCTh B JOPOTOCTOSIEM TEPMUUYECKOM M Ia3004MCTHOM
000pyAOBaHUU U TIO CPABHEHUIO C CKUTaHUEM MCXOAHbIX ThO cHuXaeT KanuTaabHbIE 3aTPaThl J10
25%. Kpome 31oro, u3BjiedeHHe ¢ MOMOLIbI0 COPTUPOBKHU 3KOJIOTUYECKU ONACHBIX KOMIIOHEHTOB
YMEHBILIAET COAEepaHHe BPEIHBIX BEUIECTB B ra30BbIX BbIOpOCAX, YHPOIIAET ra3004UCTKY, CHU-
’aeT CTOMMOCTh Ta300YMCTHOTO OOOpYIOBaHMS M YMEHBIIAET OTPULATEIBHOE 3KOJOTHYECKOe
BIIMSIHAE MYCOPOCKHUTaTeIIbHOM 3aBO/IA.

BHeznpenue npenBapuTeNbHON COPTUPOBKU MO3BOJISIET MOMYYUTh NMPUOBUTE OT peaiu3aluu
TOBapHOW mponykiuu, paBHylo 20-25%. Orta mpuObLIe 00pa3yercs 3a CUeT BBIIEICHUS JoMa
LBETHBIX METAJUIOB U JIYYILIEr0 Ka4eCTBa JIOMA YEPHBIX METAJUIOB.

BBeneHne B TEXHOJIOTMYECKYHO CXEMY OMNEpalyid pydHOM COPTHPOBKH OTXOAOB JAET BO3-
MOXHOCTb BBIJICJICHHS OT/AEIbHbIX KOoMIOHEHTOB THO B Gosee 4uMcTOM BHE 1O CPAaBHEHUIO C
MEXaHU3WPOBAaHHOW COPTUPOBKOM. Harmpumep, B 3TOM cilydae MOKHO Pa3[esNTh Makylaarypy H
MOJMMEPHI C ENBI0 UX MOCIEAYIONIeH peaan3aluy NoTpeOuTensIM U noiaydeHus npuosuid. Ilo-
3TOMY Ha MYCOpONEPETPY30YHBIX CTAHLMSIX MPEAIaraeTcsi HMCIOJIb30BaThb TEXHOJIOTMYECKYIO
CXEMY C IIPUMEHEHHUEM Ollepaluil py4HOH COPTUPOBKU ISl BBIACIICHUS COAEPXKAIIUXCA B OTXO-
JlaX LIEHHBIX KOMIIOHEHTOB (METaJJIOB, MAKYJIaTyphl, IOJTUMEPOB U JIp.).
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[ToBpimeHne 3PpPEKTUBHOCTH PyUYHON COPTHUPOBKU MOXKET OBITH JOCTUTHYTO M C MOMOIIbIO
TpeX MOCIIeA0BaTEIbHBIX MEXaHU3UPOBAHHBIX OTIEPAIUii:
*MAarHMTHOW cenapauuu;
*BBIJICJICHUS TEKCTUJILHBIX KOMIIOHEHTOB U T'POXOUeHUs B OapabaHHOM IpoXoTe,
*BKJIIOUCHUS B TEXHOJIOTMYECKYIO CXEMY AJIEKTPOJUHAMHYECKOH cemapaluy LBETHOTO JIOMa.
Opnnako 3(ppexTUBHOCTH ATON Orepalii HEBBICOKA.

OcHOBHbIe MeToAbl nepepaGOTKM oTXoaoB

KoMrieke TeXHHUECKHX M TEXHOJIOTHUECKHX PELICHHUH, COMPOBOXKAAIOIINX MPOIIeCcChl 00pa-
HICHHSI C OTXOJIlaMU C MOMEHTAa WX 00pa30BaHUS M JI0 3aXOPOHEHUS HEYTHIIM3UPYEMbBIX KOMIIOHCH-
TOB, SIBJIIETCS. OCHOBOM yIpaBJI€HUS B ccTeMe 0OpallleHus C OTXOIaMHU.

OCHOBHBIMU METO/IaMU TIEPEPaAOOTKU OTXOIOB SBIISIFOTCSI:

*KOMITOCTHPOBAHHUE,
*OMOpa3IOKEHUE,
*C)KUTaHUE.

Ot MeToab! ocobeHHo 3dexTuBHbI pu nepepadotke THO.

1. Komnocmuposanue.

KommnoctupoBanue cuntaercss popmoit nepepaboTKH, HAllEIEHHOW Ha CHIPYI0 OPraHUYEeCKYIO
OTXO/HYI0 Maccy. KommoctupoBanue — 310 Ouosnorudeckuii meron ooe3spexkuBanus ThO. MHo-
[J1a €r0 Ha3bIBAIOT OMOTEPMUYECKUM METO/IOM.

CymHoCTh mpoliecca 3aKJIIUaeTcs B CIASAYIOMEM: pa3HOOOpa3HbIe, B OCHOBHOM TEILIOIIO0H-
BbI€ MUKPOOPTaHU3MbI aKTUBHO PAcTyT U Pa3BHBAIOTCS B TOJIIE MycOpa, B pe3ylbTare 4yero mnpo-
HCXOIUT ero camopasorpesanue 10 60 C. IIpu Takoil TeMIeparype Horu6aroT GoNe3HETBOPHBIC H
MaTOreHHbIE MUKPOOpPraHU3Mbl. Pa3nokeHrne TBEpAbIX OpPraHWYECKUX 3arps3HEHUN B OBITOBBIX
0TXOJIaX MPOIOJKAETCS A0 MOTYYESHUSI OTHOCHTEIBHO CTAOMIIBHOTO MarepHaia, Iog00HOTO TyMy-
cy.

MexaHu3M OCHOBHBIX PEAKIIUH KOMITOCTHPOBAHUS TAKOW K€, KaK MPH PA3IOKEHUH JTFOOBIX
OpraHuueckux BemlecTB. [Ipu koMmocTupoBaHuU OoJiee CIOKHBIE COSAMHEHUS pa3jaralTcs U Ie-
pexonsT B OoJiee IpOCThIE.

CToMMOCTh METOZIOB KOMIIOCTUPOBAHUS PACTET C MPUMEHEHUEM CHEIHAIN3HUPOBAHHON TeX-
HUKH U MOXET JJOCTUTaTh 3HAYUTEIHHBIX BEIIMIMH.

Cxema pabomwt mycoponepepadamuleéarouiezo 3a600a ciedyrouyan. 3aKOHUCHHBINH UK
obe3BpexuBanus ThO coOCTOHUT U3 TPeX TEXHOJIOTUICCKUX ITAIOB!

*TIpHEM U TIpeBapUTETbHAS IOATOTOBKA MyCOpa;
*COOCTBEHHO OMOTEPMUYECKUN MTPOIECC 00E3BPEKUBAHIS U KOMIIOCTUPOBAHUS;
*00paboTKa KOMIIOCTA.

[TepepaboTka Mycopa AOKHA 0053aTeNbHO COUETAThCsI C BhIauel MPOAYKIIHH, O€30MacHON
U B DMHIEMUOJIOTHICCKOM OTHOIIICHUH.

O06e3BpekrBaHUE OTXOMOB OOecledynBaeTcss B TMEPBYIO OYepelb BBICOKOW TeMIeparypoit
a’poOHO# pepmenTanmu. B xome OnoTepMUuecKoro mporiecca MpOUCXOAUT THOens OobIei yac-
TH TTATOT€HHBIX MUKPOOPTaHU3MOB.

OpnHako, KOMITOCT, TIOJIy9aeMbIid B pe3yapTare Omorepmuyeckoro ooesBpexuBanus ThO Ha
MycoporepepadaThIBAOIINX 3aBOJaX, HE JODKEH OBITh HCIOJIB30BaH B CEIHCKOM U JIECHOM XO-
3SIMCTBA, T.K. COJCPIKHUT MPUMECH TSDKEITBIX METAJIOB, KOTOPBIC Yepe3 TPABBI, SATOJIBI, OBOIIH
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WJIM MOJIOKO MOTYT MPUYUHUTE BPEJl 3J0POBBIO YEIIOBEKA.

1o sToM e npudnHe
1enecoodpazHo
HECHCTEMAaTHYeCKOe IPUMEHECHHE
TaKUX KOMIIOCTOB B TOPOJCKHX

CKBEpax U IapKax.

Heoocmamkom
KOMROCMUPOBAHUA ABNAEMCA
HEOOXOIMMOCTD CKJIAIUPOBAHUS

1 00€3BpeKUBAHUS

HEKOMITOCTHPYEMOIl 4acTu
Mycopa, 00beM KOTOpOi
COCTaBJISICT 3HAYUTEILHYIO YaCTh

OT OOLIEr0 KOJIMYECTBa Mycopa.

2. Buopasnoscenue OpraHUYECKUX OTXOI0B

OOmenpu3HaHHO, YTO OWOJNIOTHYECKHE METOABI PA3JIOKEHUS OPTraHHMYECKUX 3arps3HEHHN
CUMTaIOTCA Haubosee HIKOJIOTUIYECKH MPUEMIIEMbIMU U SKOHOMUYECKHU d(PPEKTUBHBIMU.

Texnomorus mporecca OnopasIokeHUs 0TXO0B paznudHa. Hampumep: B Ouonpymax — xKu-
KH€ OTXOJlbl, B OMOpeakTopax — *XHJKHUEe, MacTooO0pa3Hble, TBEp/ble, B OModuiIbTpax — razoo0pas-
Hble. CyllecTBYIOT U Apyrue MoaupuKauu OMOTEXHOIOTUH.

CymiecTBeHHBIMU HEOCTAaTKaMU a3pOOHBIX TE€XHOJOTMH, 0COOEHHO MpU 00paboTKe KOHIEH-
TPUPOBAHHBIX CTOYHBIX BOJ, SIBJSIFOTCS DHEPro3arparbl Ha a’pamuio U MpOoOJeMbl, CBSI3aHHBIE C
00paboTKo# U yTunu3anuei OONBIIOro KoJudecTBa oOpasyromierocs n3osirounoro una (mo 1-1,5
KT OMOMacChl MUKPOOPTaHU3MOB Ha KaX/IbIii yIaJeHHbIH KHJIOTPaMM OpPTaHHYECKUX BEIIECTB).

HckinrounTh yka3aHHbIE HEAOCTAaTKU TOMOTaeT aHa3poOHast 00paboTKa CTOUHBIX BOA METOIOM
MeTaHOBOTO cOpakuBaHus. Ilpu 5TOM He TpeOyeTcst 3aTpar SHEPrHH Ha a’paliuio, 9TO UrpaeT
OOJIBILIYIO POJIb B YCIOBUSAX HEPIreTUYECKOTO KPU3HCA, YMEHbIIAETCS 00bEM Ocajka U, KpOMe TO-
r0, 00pa3yeTcs IEHHOE OPTaHUYeCKOE TOTUTMBO — METaH.

B nepeuens BemniecTs, OMopasznaraeéMbelx aHa3pOOHBIM CIOCOOOM, BXOJAT OpraHUYECKHE CO-
€IMHEHHSI PA3JIMYHBIX KJIACCOB: CIIUPTHI; allbJACTH/IbI; KUCIOTHI alTu(paTndecKoro U apoMaTHIeCcKo-
O PSIOB.

ITocnenoBareibHOE MHOTOCTYIIEHYATOE Pa3pyLICHHE MOJIEKYI OPraHMYeCKHX BEIIECTB BO3-
MOXHO OJyiarofiapsi YHUKQJIBHBIM CITIOCOOHOCTSIM OIIPENIEIEHHBIX TPYIT MUKPOOPTAaHH3MOB OCY-
IIECTBIISATD KAMAOOIUYECKUI RPOUECC — PACU{ENIeHUE CLONCHBIX MOJIEKYl 00 NPOCHbIX U CY-
IIECTBOBATH 32 CUET YHEPTHU PA3PYIICHHSI CIOKHBIX MOJIEKYII, HE UMesl IOCTYIa HA K KUCIOPOLY,
HU K JAPYTUM, TPEINOYTHTEILHBIM B SHEPTETHUECKOM OTHOIIIEHUH aKIIETITOpaM AJIEKTPOHOB (HUT-
par, cynmedar, cepa u 1p.). MUKpOOPraHU3MBI UCTIONB3YIOT ISl 3TOW IIENTH YITIEPO OpTraHHMYECKUX
BemecTB. Ciie10BaTeIbHO, B IPOLECCE BOCCTAHOBUTEIHHOTO
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paCIICTIIICHHS CIIOKHBIE OPTaHUYECKUE MOJICKYIBI Pa3pyIIAOTCS 10 METaHA U YIJICKUCIIOTO rasa.

Her yBepeHHOCTH B TOM, YTO OMOTEXHOJIOTHUS SIBIISETCS
HA/IGKHBIM U 0€30MacHBIM  crocoOoM  obecrieueHust
HKOJIOTUYECKOH 4HuCTOTHI. lloaTOMy mpu 0OCyXIeHUH
IIEPCIIEKTUB 3P PEeKTUBHOTO UCIIOJIb30BaHUS

OMOTEXHOIOT U JIs 0663Bpe)KI/IBaHI/IH Pa3JIUIHBIX

OTXOZIOB, B TOM 4HCJIE€ O0CO0O OMNAacHbIX, BCeraa
HEOOX0oIUM KOHTPOJIb CTENIEHU MHUKPOOHOTO
3arpsi3HEHUS  OOBEKTOB  OKPYXKAaloIIeH  Ccpempl |

OUYHMIICHHBIX CY6CTp aToB.

3. Corcuzanue omxo006

TBepabie ObITOBBIE OTXOIBI MPEACTABISAIOT COOOM reTepPOreHHYI0 CMECh, B KOTOPOW MPHUCYT-
CTBYIOT IIOYTH BCE XMMHYECKHE JIEMEHTHI B BUJC Pa3IMUHBIX coenuHeHuid. Hambonee pacmpo-
CTPaHEHHBIMH 3JIEMEHTaMH SIBJISIOTCS YINIEPOA, Ha JOJI0 KOTOporo mpuxoautcs okono 30% (mo
Mmacce) u Bozopon 4% (1o macce), BXOJISLIME B COCTaB OPraHUYECKUX COeIMHEHUM. TermnoTBop-
Hasi CIOCOOHOCTh OTXOZOB BO MHOTOM OIIpeNesieTcss UMEHHO 3TUMHU dJIEeMEHTaMH. B mpomsblIi-
JIEHHO Pa3BUTHIX €BPONEWCKUX peruoHax TemaoTBopHas crnocoOHocTh THO cocrasnger 1900—
2400 xkan/kr, a B psae ciaydaeB gocturaet 3300 KKai/Kr ¥ MpOTHO3UPYETCS AalbHEUIINI poCcT
TEIJIOTBOPHOM CIOCOOHOCTH OTXOJOB, YTO OKAXKET BIUSHHUE HAa KOHCTPYKTUBHBIE OCOOCHHOCTH
3JIEMEHTOB TEPMHUECKOTO0 000PYIOBAHHS.

Cxuranue TBO, kak mpaBuiio, sIBJISIETCS OKUCIUTENBHBIM TporieccoM. [1oaToMy 1 B kamepe
CKUTaHUs IPEBATTUPYIOT OKUCIUTENbHbBIE peakluU. [JTaBHBIMU MPOAYKTAMU CTOpaHUs yIiaepoaa u
BOJIOpoAa sBisitoTes cootBeTcTBeHHO COZ 1 HO.

[Ipu cxxuranuu HeOOXOMUMO YYUTHIBaTh, YTO B ThO MPUCYTCTBYIOT MOTEHIIMAIBHO OMACHbBIE
AIIEMEHTBI, XapaKTEPHU3YIONIUECS BEICOKOW TOKCUYHOCTBIO, BRICOKOM JIETYUECTRIO U COJIEPIKAHUEM,
Takhe KaK HallpuMep pa3nyHble COCTUHEHHs rajioreHoB (¢pTopa, xjiopa, Opoma), a3ora, cephl,
TSDKEITBIX METAJUIOB (MM, INHKA, CBUHIIA, KaJIMHUs, 0JIOBA, PTYTH).

MOXHO OTMETHUTbH JIBa OCHOBHBIX MyTH O0pa30BaHUs ITUOKCHHOB M (ypaHOB MPU TEPMHUYeE-
ckoii nepepadotke THO:

*IIepBIUYHOE 06pasoBaHue B mporuecce cxuranms THO npu Temmeparype 300-600 C;

*BTOPHYHOE 00pa3oBaHKe Ha CTAJNU OXJIAKIECHHs IBIMOBBIX Ta30B, comepskamux HCI, coenn-
HEHWsT MeTH (M JKeJie3a) M YIIepOACOepIKaIlie YacTHIbl mpH Temmeparype 250— 450 C
(peakiusi reTepOreHHOTO OKCHXJIOPHUPOBAHUS YACTHI] YITIEPOa).

Temneparypa Hayasna pacnaaa TMOKCUHOB — 700'C, HyKHuit TeMITepaTypHBIN Tpeen oopa3o-
BaHUS JUOKCUHOB — 250-350°C.

J1J1s TOTO, YTOOBI IPH CKUTAHWU Ha CTAJIUU Ta3009UCTKH 00ECIICUUTh CHUKCHUE COJICPIKAHUS
JTUOKCHHOB U (pypaHoB a0 Tpebyembix Hopm (0,1 HP/M3) JOJKHBI OBITH Peali30BaHbl TaK Ha3bl-
BaeMbl€ MEPBUYHBIE MEPONPUATHUS, B YACTHOCTH, «HPAGUIO OBYX CEKYHO» — T€OMETpUs IMedu
JOJKHA 00€CTIEYNTh MPOJOJKUTENFHOCTh MPEObIBaHMUS ra30B HE MEHEE 2 CEK B 30HE IMEYH C TeM-
neparypoii He MeHee 850 C (P KOHIIECHTPALMH KHCIOPOa He MeHee 6%).

CrpemiieHne K JOCTHKECHHIO TIPU COKUTAHUU MAKCHMAIIbHO BBICOKUX TEMIIEPATYP U CO3TAHHIO
KaKHX-JIHOO JOTOTHUTEIILHBIX 30H JOXKHTAaHUS HE peliaeT MOTHOCTBIO MPOOJIeMy CHUKCHUS KOH-
[EHTPALUM JTUOKCUHOB B OTXOJSIIMX ra3ax, TaKk KaK HE yYUTHIBAET CIIOCOOHOCTH JUOKCHHOB B
HOBOMY CHHTE3Y IPH CHIDKEHUU TeMITePaTyphl.
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Bricokue Temreparypbl NPUBOIAT K YBEJIMYEHHIO BBIXOAA JIETYYMX KOMIIOHEHTOB M POCTY
BBEIOPOCOB OMACHBIX METAJUIOB.

Teopernuecku BO3MOXKHBI JBa crioco0a MoJaBiieHus 00pa30BaHusl TMOKCHHOB:

*cBsi3bIBaHUe oOpasyromierocs npu cxuranuu TBO HCI ¢ momorpto cosibl, U3BECTH WM TH/I-
pOKCHIa KaJus;

*TIepeBOJl B HEAKTUBHYIO (hOpMY MOHOB MM U jKeje3a, HallpuMep, CBI3bIBAHUE MEIU B KOM-
TJICKCHI C TIOMOIIBI0 aMUHOB.

B 3aBucuMocTH OT Temmeparyphl mporiecca, Bce MeToAbl TepMuueckon nepepadorku ThO,
HAIIEIINE TPOMBIIIEHHOS TPUMEHECHNE WU MPOIIEANINE ONBITHYIO alpoOaInio, MOKHO pa3zie-
JIUTH HA JIBE OOJIBIIUE TPYIIIBL:

*TIPOLIECCHI TPU TEMIIEpATypax HUXKE TEMIIEPATyphl IIaBIICHUS IIIJIaKa;
« TIPOIIECCHI MMPU TEMIIEPATypax BBIIIEC TEMIIEPATYPHI TUIABJICHHUS IIIJIaKa.

Tepmuueckue  MpOIECChl,  OCYIIECTBISICMbIC  IPH
TEeMIIeparypax MeHee 1300°C, NPUMEHSIOT Hambouee
gyacro. HauOonpiiee pacnpocTpaHeHHE — IOIYYHIIN
IPOLIECCHl  C/10€6020  CHCU2AHUA W CHCUZAHUE 8
Kunawem  cioe, TpeOyoIHe  NPHHYIUTEIHHOTO
HepeMelINBaHusl W [epeMeleHuss Marepuana. B
HACTOsIIEE BpEeMsl B CTaJuHM pa3pabOTKH HAXOIHUTCS

BECbMa HepCHeKTI/IBHHﬁ mpouecc CXKHUI'aHUA —

ra3su(uKanuyd OTXOJOB B IUIOTHOM CJIO€, Pean3yeMbIi
6€3 NPUHYIUTETHHOTO MepEeMEIINBaHMs U IepEeMeICHHS

Marepualia.

Cnoesoe cxuranre THO oCylIeCTBISIOT Ha MTOJBIKHBIX pelieTkax (KOJIOCHHUKOBBIX U
BaJIKOBBIX) U BO Bpalaromuxcs 6apabaHHbIX Meyax.

3.1. Cnoesoe corcucanue.

Corcuzanue Ha KOJIOCHUKOBBIX PeulemKax.

Bce konocnuxogwvie pewiemku yCTaHaBIMBAIOTCS B TOTIKE, KOTOPas MPEACTABIAET cO00il Kame-
py cropanus, Kyzia MoAarTcsl OTXOAbl U AYThEBOM BO3yX B Kau€CTBE OKHCIIUTENS] OpraHMYeCKUX
BEILECTB.

[leperankuBaromye penieTku Kak ¢ NpsMOM, Tak U ¢ oOpaTHOM mojauel marepuana npei-
CTaBISIOT COOOW CHUCTEMY, COCTOSIIYIO M3 MOJIBMKHBIX M HEMOJBM)KHBIX KOJIOCHHUKOB JUIs Iepe-
MEIICHNUs U TMepeMelInBaHusl OTX0A0B. KoJOCHHMKOBBIE pelIeTKH ¢ MpsiMOM mojaadel (mocryma-
TENBHO-TIEPETAIKMBAIONIAE PELIETKH) MMEIOT Majblii yron HakioHa (6—12,5") u meperankuBaroT
Marepuall B CTOPOHY BBITPY3KH IIIJIaka (B HampaBleHUH NepeMelrieHust marepuana). KonocHuko-
BbI€ PEIIETKH ¢ 00paTHON noaaveit (0OpaTHO-TIepeTaIKUBAIOIINE PEIIETKH) UMEIOT OOJIBIION yroi
HAKJTOHa (00bI9HO 21-25) ¥ MepeTanKHBalOT MaTepHan (HIKHHI CIIOi OTXOOB) B CTOPOHY, IPO-
THUBOIIOJIOXKHYIO BBIFPY3KE IIIJIaKa U IEpEeMEUIEHUI0 0TX0A0B. IIpy 3TOoM 4acTe ropsuero ciost oT-
XOJ/I0B BO3BpAIllaeTCs K Hayaly PeleTKH, YTO UHTEHCU(UIIUPYET MPOLIeCC TOPEHHUS.

Corcuzanue na 6anKo6bIX peuiemKax.

CrnoeBoe cxuranne ThO Ha BaJKOBBIX pellIeTKax MPUMEHSETCS B IPOMBIIIJICHHON MPAKTHKE
JOCTaTOYHO IIMPOKO. Ilpu ucnonv3oéanuu monoK ¢ 6anKo6biMU peuiemKamu, 3auMCTBOBaH-
HBIMU U3 MPAKTUKU CXKUTAHUS YIVIs, Marepuall IepeMelaeTcsi ¢ MOMOUIbI0 BpAIaloIIUXCs BaJl-
KoB (OapabaHOB).
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OnbIT 3KCIUTyaTallik  3aBOJIOB, HA KOTOPBIX peain30BaHo cioeBoe cxkuranue ThO B Tonkax ¢
BaJIKOBBIMH PEIIETKAMHU, ITO3BOJIUJ BBISIBUTH LEJIBbIA Pl HEAOCTATKOB:

*HEYJOBJICTBOPUTEIIbHAS PaboTa U OTPUIATEITFHOE YKOJOTHYCCKOE BIMSIHUE BCIICICTBUE TLIO-

XOW CTa0MIM3allMU MIpoliecca COKUTaHus;

*4aCcTO HE JIOCTUTAETCS ONTUMAJIbHAs TEMIIepaTypa;

*00JIBIIIOM BBIXOJI HEJ0KOTA;

*IJI0X0€ KaueCTBO IIJIaKa;

*3HAYUTENIbHAS TIOTEPS YEPHBIX METAIIOB;

*3KCIUTyaTaI[MOHHBIE OCIIOKHEHUS TIPH MOMAJaHUN B TIeYb OOPIIOPHOTO KaMHS ¥ OOJBIIUX KO-

JINYECTB METAJIA;
*CIIO)KHOCTH Opranu3anuu 3¢p(GeKTUBHON ra3004UCTKU MPU HECTAOMIbLHOM TOPEHUH OTXOO0B U
Ap.

MexaHnueckoe BHEIPEHUE €BPONEHCKOro 00OpyaoBaHUs, MPEIHA3HAYEHHOTO ISl MPSIMOTO
CKUT'aHUSI HEMOATOTOBJIEHHBIX TOPOACKUX OTXOIOB B PoccuM HeOOmycTMMO, TaK Kak B ropojaax
P® npaktuuecku oTcyTCTBYET COOp OTXO/OB.

Corcuzanue 6 bapadannvix nevax.

bapabanHble Bpalaromuecs neuu JUisl CKUTraHus UCXOAHBIX (HenonarorosiaeHHbx) THO npu-
MEHAIOT peaKo. Yale BCero 3TU MeUr MCIHONb3YIOT ISl COKUTAaHUS CIIELIMAIbHBIX, B TOM YUCIE U
OOJILHUYHBIX, OTXOOB, & TAKXKE KUAKUX M IMAacTOOOPA3HBIX MPOMBINIJIECHHBIX OTXO0B, 00JIaaat0-
HIMX a0pa3UBHBIM JICHCTBUEM.

bapabannblie eun ycTaHaBIMBAIOTCS ¢ HEOOJBIIMM HAKJIOHOM B HAMPABJICHUU JIBHXKEHUSI OT-
xon0B. CkopocTs BpamieHus neuu ot 0,05 10 2 06./Mun. Co CTOPOHBI 3arpy3KH MOAAIOTCS OTXOIBI,
BO31yX U TOmuBO. lllnak m 3051a BBITPY)KAIOTCS C MPOTHUBOMOJIOKHOTO KOHIIA Teun. B mepBoit
YacTH ME€YU OTXOJIbl MOACYIIUBAIOTCS 10 TEMIIEPaTypPhl 400'C a 3aTeM IPOMCXOAUT Ta3uUKALAS 1
CKUraHue, 06bI9HO IpH Temmeparype 900—1000C.

B mpaktuke mycopocxkuranus OapabaHHbIE II€YM paHEe YacTO MCIIOJIb30Bajl B KaueCTBE
JIOYKUTATENIbHBIX 0apabaHOB MOCIE KOJIOCHUKOBBIX PEIIETOK.

[IpakTuka npumMeHeHHs] OapaOaHHBIX MeUel B KAYeCTBE JOKUTATENbHBIX 0apabaHOB Ha MY-
COPOCKHUTATENbHBIX 3aBOJAaX CUYUTAETCS YCTapeBIIEH W MOA00HAs TEXHOJIOTHS HE 3aKJIaIbIBACTCS
B [IPOEKTHI HOBBIX 3aBOJIOB.

3.2. Corcuzanue ¢ Kunawem cioe.

Concueanue 6 Kunsawem cioe OCYIIECTBISETCS 32 CUET CO3MaHMs AByX(a3HOW MCEeBIOTOMO-
TEHHOM CHCTEMBI «TBEPAOEC — ra3) 3a CUET MPEBPAIICHHS CJIOSI OTXOJIOB B «IICEBIOKUIKOCTE) MO
JIEMCTBUEM BOCXOJSILETO MOTOKA Ta3a, JOCTATOYHOTO JUIsl MOAJAEP>KAHHS TBEPABIX YaCTHIl BO
B3BEIIICHHOM COCTOSTHUHU.

Cnoil HalOMUHAET KUIISILYIO KUIKOCTh, U €0 MOBEACHUE MOAUYUHIETCS 3aKOHAM THUAPOCTa-
THKH.

Cunraercs, 4TO CKUTAaHUE B KUIIAILEM CIIO€ IO 3KOJIOr0-3KOHOMUYECKUM NTapaMeTpaMm B psijie
CITy4aeB MPEBOCXOAUT TPATUITMOHHOE CIIOEBOE CIKUTAHUE.

[Teun mst cxxuranus THO B kumsmieM cioe o0ecreunBarOT HAUIYUIIUNA PEKUM TEIUIonepe-
Jladd B TIEpeMeIInBaHusl 00padaThIBAEMOTO Mareprasa 1 1Mo TUM XapaKTEPUCTHUKAM MPEBOCXOIST
KOTJIOArperarhbl ¢ MepeTalKuBalOIMMU perieTkamMmu. Kpome Toro, anmaparbl KUIAIIETO CIO0s He
MMEIOT JBIDKYIIUXCA 4YacTed WM MexaHu3MOB. OqHAKO HEOOXOTUMOCTh OOECTICUCHHUS peKHUMa
TICEBAOOKMKEHHSI 00pabaThIBAEMOr0 MaTepralia HaKIaIbIBaeT OTPAaHHUYEHUE HA €ro TPaHyIOMEeT-
pUYECKU 1 MOP(HOIOTHIECKUNA COCTaB, a TAKKE HAa TETUIOTBOPHYIO CIIOCOOHOCTH. B psijie cliydaeB
MPOIIECC CXKUTAHUS B KUTISIIEM CIIO€, 0COOCHHO B LIUPKYIUPYIOIIEM KHIISIIEM CI0€, OKa3bIBAETCS
0oJsiee TOpOruM, 4eM CIIOE€BOE CIKUTAHHE.

[IpouzBoauTenbHOCTh Tieuer Ansa cxxuranus ThO B kumsdiieM cioe cocrasisieT oT 3 g0 25
T/aac. [Ipeobnanarommas Temmeparypa cxurauns 850-920 C.

B cBs3u ¢ Tem , uro Temneparypa cxuranus ThO B xumsmem cioe Ha 50—100'C Himke 1m0
CPaBHEHHUIO CO CJIOEBBIM CHKHUTAHHEM, 3aMETHO CHHIKAETCS BO3MOXXHOCTh OOpa3oBaHUs OKCHOB
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a30Ta 3a CUeT OKMCIIEHUS a30Ta BO3[lyXa, B Pe3ylbTare 4ero cHikaroTcs Bbiopocsl NO ¢ oTxoms-
[IMMH Ta3aMHU.

Ponv mennonocumena B cUCTEMaX KUIISIIETO CJIOSI OOBIYHO BBITOJIHSET TOHKO3EPHUCTHIM
MIECOK, TMOBEPXHOCTh YAaCTHUI] KOTOPOTO CO3JAeT OOJIBIIYIO MO CPAaBHEHHUIO C TPAIUIMOHHBIM KO-
JIOCHUKOBBIM CKUTaHHEM MOBEPXHOCTh Harpena.

Iocie pa3orpeBaHus IecKa ¢ MOMOIIBIO 3aalbHOM TOPEIKH 40 Temmeparypsl 750-800°C
HAUMHAIOT MOAAYy OTXOJOB B KHUISIIIMIA CJIOH, Ile OHM CMEIIMBAIOTCS C MECKOM U B Mpolecce
JIBUKCHHSI HCTUPAIOTCSL.

B pesynbrare xopoiieil TerionpoBOIHOCTH MeCKa OTXObl HAYMHAIOT OBICTPO U PABHOMEPHO
ropets. Belensromeecs: mpu 3TOM TEIUI0 00eCIeunBaeT MOAIEpKaHUE TIeCKa B TOPSYEM COCTOSI-
HUH, YTO MO3BOJIET pabOTaTh B aBTOT€HHOM pEeXUMe 0e3 MOABOAA TOTOIHUTEILHOTO TOIIIINBA AJIs
NOZJICPKAHHSI PeKUMa TOPEHUSI.

3.3. Corcuzanue npu memnepamypax évluie nmemnepamypsl naae1eHUsA WIaKa.

OcHoséHbiMu HedOCmamKamu TPAIUIMOHHBIX METOJOB TepMUYecKoil mnepepadotkn THO
aenawmcesa O0abIION 00beM oTxomanuXx razos (5000-6000 MualT OTXOJIOB) U 00pa3oBaHHE
3HAYUTEIBHBIX KOJIMYECTB IUIAKOB (0K010 25% 1o macce unu menee 10% mo oowvemy). Kpome
TOT0, IUTAKK UMEIOT MOBBIIIEHHOE CO/IeP)KaHUE TSKEIbIX METAJIOB U 1O STOM MPUYUHE HAXOJSAT
JWIIb OTpaHMYEHHOE NMPUMEHEHHE, B OCHOBHOM, B Ka4eCTBE IEPECHITHOTO MaTeprala Ha CBaJ-
Kax.

Jlnist momydeHusl paciijiaBa [ulaka HEMOCPEICTBEHHO B MPOLIECCe TEPMUUECKON mepepadoTKu
TBhO HeobxonuMo 00ecTeYnTh TEMIEPATypy B allllapare BBIIIE TEMIEPaTyphl TUIABICHUS [IUIAKOB
(oxomo 1300°C). 1o, Kak mpaBHIIO, TPeOyeT JIMO0 MCIIOIB30BAHMS KHCIOPO/A, MO0 MOXBOIA 10-
MOJTHUTENIbHOM YHEpruu. 3aMeHa YacTu TyTheBOTO BO3yXa Ha KUCIOPOJ OJHOBPEMEHHO oOecte-
YHBAET CHIKCHHE KOJIMYECTBA OTXOSIINX T'a30B.

Haubonee oyeBUAHBIM crIOCOOOM MOBBIIICHUS TEMIEPATYpPhl CTOPAHUS OTXOJOB SIBISETCS
YMEHBIIICHUE COJCPKAHUS B UCIOIB3yEMOM OKUCIHTENE (BO3/AYXE) JOIH WHEPTHOTO KOMIIOHEHTA
(a3oTa), Ha HArpeB KOTOPOTO PACXOAYETCs 3HAUYUTENbHAS YacTh BBIACISIONIEHCS DHEPTHH.

BTopsIM 3HaYMTENBHBIM MPEUMYIIECTBOM CXKHTAHHS B KUCIIOPOZE SIBISETCS PE3KOE COKpa-
nieHre o0beMa JILIMOBBIX Ta30B M CIIE0OBATEIbHO, CHUKEHHE 3aTpaT Ha ra3o0uncTky. Kpome 3to-
T0, CHIDKCHHAs! KOHIIEHTPAIIHsI a30Ta B JyThEBOM BO3/IyXe MO3BOJISIET YMEHBIIUTH KOJMYECTBO 00-
pa3yoIIUXCcs MPU BHICOKMX TEMIIEpaTypax OKCHUIOB a30Ta, OYMCTKA OT KOTOPBIX MPEACTABISLET CO-
0oli cepbe3HyI0 poliemy.

B Hauarne 90-x romos s TepMuueckoi mepepaborkn TBO mpu Temmeparype 1350-1400'C
IpeIoKEeHbl MeTajuTyprudeckue neun Bantokosa (puc.6.2). Cxxuranue ocymecTBIsieTcsl B KU s-
nieM cioe 6apOooTUPYyeMOro IIJIAaKOBOTO paciiaBa, KOTOPBIA 00pa3yeTcsi U3 3arpy’KaeMbIX B I€4Yb
30JI0NUTAKOBBIX 0TX0a0B TOII.

MexaHW4yecKuil mepeHoc 3TOro mnpoiecca A MHUpOKoMacIITabHOM TepMUYecKoi mepepa-
60tku ThO He MOXKeT OBITh OCYIIIECTBIICH U3-3a:

*toro, yto KIIJ[ meun BaHnrokoBa n3-3a BEICOKOW TeMIIepaTyphl OTBOJUMBIX ra3oB (1400—

1600°C) o4eHb HH30K;

*TOT0, YTO B MepepaboTKy MOCTYyNaeT MPEeUMYILEeCTBEHHO OpraHuyeckoe chipbe, T.K. ThO Ha
70-80% cocTosT M3 OpraHMYECKUX KOMIIOHEHTOB. [Ipn HarpeBaHUM MHHEpAIbHBIC BEIle-
CTBa MEPEXOAT B XKUJIKYIO (pa3y, a opraHMuecKre B ra3000pa3Hyto,

*OTCYTCTBHSI IIIMPOKOMACIITAOHBIX UCIIBITAHUN Tporiecca mpuMeHuTenbHo Kk ThO, uro He mo-
3BOJIIET OTPabOTaTh: Y3JIbI 3arPy3KH W pasrpy3Kd; aBTOMAaTHU3AIMIO TPOIECCa C yUETOM
KoNeOaHMii cOCTaBa ChHIPbS, COCTaBa W 00BEMa OTXOMASAIIUX Ta30B W JIp.; aBTOT€HHOCTH
nporiecca MPUMEHUTENFHO K TEPMOOOPa0OTKE OTXOMIOB KaK TeTEPOTeHHONH CMECH MHOTHX
KOMIIOHEHTOB, OTJIMYAIOLIUXCSI COCTAaBOM, KPYMHOCTBIO U TEIUIOTBOPHOM CIIOCOOHOCTBIO.
Crnenyer 3aMeTuTh, 4TO Kosiebanus coctaBa ThO HecomocTaBUMBI ¢ KOJI€OaHUSIMU COCTa-
Ba TIOPOIIKOOOPA3HBIX KOHIIEHTPATOB, HAINPABISIEMbIX JUIs IJaBKU B TMeud BaHIOKOBa.
TmarensHOE ycpeaHeHue KojeOaHW coCcTaBa KOHIIGHTPATOB TO3BOJISIET JOOHMTHCS KOJie-
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6anuii B npeaenax 0,5%, B To Bpems kak ucxonusie ThO ycpemHeHUIO MPakTHUECKH HE
MO IAFOTCS;
*BBICOKOI CTOMMOCTH TIPOIIecca H 000PYIOBAHHSI.
Takum oOpa3om, Hambojee I1enecoo0pa3HO WCIONB30BAaTh CKUTAHHUE MPU TEMIepaTypax
BBIIIIE TEMIIEPATyphI IUIABJICHUS [UIAaKa JUTsS iepepadoTku He ucxonubix ThO, a mis 06e3Bpeku-
BaHUS [IUIAKOB WJIM UX OOOTAIICHHBIX (paKIuii, 00pa30BaBIIMXCS B TEPMUUYECKUX MPOIEccax Ime-
pepabotkn TBO mpu Temmeparypax HIDKE TeMIeparypbl TUIABJICHHUS IIIaka. BBIXON IIJIaKoB B
sTuX nporueccax cocrasisaer 10-25% ot ucxoanusix ThO, yTo pe3ko CHMXKAET NOTPEOHYIO TPOU3-
BOJIMTEIBHOCTH IEYEH U IMO3BOJISIET IEPUOMUSCKU BOBJICKATH IIIAK B IEPepabOoTKY.

KoHTpornbHble Bonpochkl no teme "3arpsisaHeHue nutocoepbl”

1. Tlo xakomy IOKa3aTeslt0 HOPMUPYETCS COIEPKAHUE 3arpsI3HAIOILMX BELECTB B [TOYBE?

2. B xaxom HallpaBJICHUHW HE IIPOBOAUTCA HOPMHPOBAHUE COACPKAHUA 3arpA3HAIOIINX
BEIIIECTB B MOYBE?

3. Uro HeoOxoaumo i ycraHosieHus [1/IK nmouBsl sxcniepuMeHTanbHo?

4. Kakyro KOHUEHTpaluio NpUHUMaT npu ycraHoBieHuu 11K mouBsl U3 Bcex momy-
YEHHBIX SKCIIEPUMEHTAJIbHBIM ITyTEM KOHLICHTpALUil?

5. Kaxkue nokaszarenu UCIONb3YIOTCS AJIsl OLIEHKH CAHUTAPHOTO COCTOSIHUSI TI0UBBI?

6. Yro Takoe caHUTapHOE YHCIIO?

7. B ueM usMepsieTcs 3po3us MO4BbI?

8. B uem usmepsiercs [1JIK mousbr?

9. st 9ero nmpoBOTUTCS PEKYIBTUBAIUS 3€MEITh?

10. Kakwue sTamnsl peKyIbTUBAIIUN BBIICISIOT?

MOHMTOPUHI OKpyXXaloLlen cpeabl

B ycnoBusx Bce Bo3pacraromiero Bo3aeicTus yenoBeka Ha OC M yrpo3sl Cepbe3HBIX Hera-
TUBHBIX TOCJIEICTBUM TaKOro BO3JEHCTBUS cTana HEOOXOJUMOCTh JeTaabHON MH(POPMAIIUU KaK O
cocrostHuM OC, Tak ¥ OuocQepbl B LIETOM.

ITepexon 6uocdeps! B HOOChepy nmperycMaTpuBaeT yIpaBieHUe pa3BUTHEM OOIIecTBa C OJ-
HOM CTOPOHBI U OUOChEphl — C APYTOH, UTO JOIKHO B OYyIIEeM HE TOJIHKO UCKIIOYUTH BCAKHUE OT-
pHLIaTeNbHbIE MOCIEACTBUS IPUPOAOIOIb30BaHM, HO U UCIIPABUTH T€, YTO YK€ UMEIH MECTO.

Hcxons us 3Toro, HEOOXOIUMBI:

*TEKYIIUH y4eT U U3MepeHHe Mpoucxoasaumx u3MeHeHni B OC ¢ TOUKH 3peHHsl YXYIIICHUs e€
KauecTBa,

*OleHKa (PAKTUYECKOTO COCTOSTHUSI TIPUPOITHON CPEIbI

*TIPOTHO3 STHX U3MEHEHUH U CBI3aHHBIX C HUMHU DKOJIOTUYECKHX TTOCIEACTBAN

[Ipu »TOM OYEeHb BaKEH BOMPOC O TOM, Kakash MMEHHO CpeAa SIBISIETCS ONTHUMAIBHOW IS
MOJTHOTO ONIAaromoIy4Hs 00IIecTBa.

O4eBUAHO, YTO «ONTUMAIBHOCTH» OIEHHBAETCS TIO0 COBOKYITHOCTH KOHKPETHBIX TOKasaTe-
neii. JIomKHBI ObITh YCTaHOBJIEHBI IPEAETIBHO J0MycTUMBbIEe Harpy3ku Ha OC, npeBbIlIeHne KOTO-
PBIX MOXKET MIPUBECTH K €€ YXYAIIECHUIO.

Kauecmeo cpedvt — Takasi COBOKYIIHOCTb €€ MapamMeTpoB, KOTOpasi BCEIENO YIOBIETBOPSET
KaK AKOJIOTUIECKOM HUIIIE YeIOBEKa, TaK M HAYYHO-TEXHHUECKOMY IIpOrpeccy oOImecTBa.

KauecTBO cpeapl MOKET OBITh BBIPAKEHO B a0CONIOTHBIX €IUHMIIAX WM B YCIOBHBIX (Oalb-
HBII METOJ OLICHKH ).

B CIIA c 1969 1. cymecTByeT noAg0OHBIHM MoKa3aresib — UHAECKC IPUPOIHON CPEeabl, YUUTHI-
BAIOMINN COCTOSTHUE BOJIBI, BO3/TyXa, IPUPOIHBIX PECYPCOB U T.II.

UYrtoObl MPOBOJAUTH TaKylO OLIEHKY, HeoOxonuma 00bekTHBHasE HHPpopmMarus o coctosiauu OC.
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DKonozuueckuii MOHUMOPUHZ. CUCTEMA HAOIIOICHUN 32 U3MEHEHUSIMH COCTOSHUS CPEJIbI,
BBI3BAHHBIMHM AHTPOIIOTEHHBIMU TMPHYUHAMH, IMO3BOJISIONIAS MPOTHO3HUPOBATH Pa3BUTHE ITHX
WU3MEHEHU.

Cexperapuar OOH no OC onpeznenni 3K0JI0rHYECKU MOHUTOPUHT KaK CUCTEMY ITOBTOPHBIX
HaOmoneHuit nemenToB OC B MPOCTPAHCTBE M BO BPEMEHU C ONPEACICHHBIMU LEISIMU B COOT-
BETCTBUU C 3apaHee MOATOTOBIEHHBIMH ITPOTrPaMMaMHU.

OOBbekTaMy MOHMTOPUHIA MOTYT ObITh: IPUPOJAHBIE, AHTPOIOI€HHbIE WM NPUPOJHOAHTPO-
MIOTEHHBIE CUCTEMBI.

Kak nmpaBuiio, 11e1b MOHUTOPHUHIA HE IPOCTO KOHCTaTalus (PakToB, HO U IPOTHO3UPOBAHUE, a
TaK)Ke yIpaBJIIoIlIee BO3ACHCTBHE.

Cuctema Mmonuropunra OC noikHa pelaTh Kak JIOKaJbHbIE 3a/1aud HAaOIIOACHUS 3a COCTOS-
HUEM OTJIEJIbHBIX SKOJIOTHUECKUX CHCTEM WJIHM MX (parMeHTOB, TaK M 3a/1a4d IUIAHETApHOTO I0-
psiziKa, TO €CTh IPeAyCMaTpUBaTh CUCTEMY I100anbHOro Monutopunra (CI'M).

bazoii cucrembl m100aabHOTO MOHUTOPHUHIA SIBISIIOTCS a)POKOCMHUYECKHE METOJbl — COBO-
KYITHOCTb METO/I0B 10 IUCTAaHIIMOHHOMN MHIMKALIUU 3KOJIOTHUECKUX CUCTEM.

JlokanpbHBIMU 33JlayaMUd MOHUTOPUHIA MOTYT ObITh, HallpUMep, HAOIIOIEHUE U CIIEKEHUE 3a
JMHAMUKON BPEHBIX OPIraHU3MOB, YUET JBMXKEHUS MOMYISALMHA OXpaHAEeMbIX BUIOB KUBOTHBIX.

Tako#l J10KaNbHBI MOHUTOPUHI MO3BOJSET MPOrHO3UPOBATH BO3ZMOXKHBIN yIIepO JIECHBIM U
HOJIEBBIM PAaCTEHUSIM OT BpenuTelell U Ooe3Hel, a TakkKe CPOKU HaHEeCEHHs 3TOro yiepoa.

Takum 00pa3oM, IKOIOTUYECKHI MOHUTOPUHT JIOJDKEH IMPEICTABIATh COOON MepapXUdecKu
OpPraHU30BAHHYIO CUCTEMY HAOJIOIEHUH, CIIaralolyocs U3 36eHbe6 Pa3Ho20 YPOGHA:

*i100a1bHOTO (OMOC(EpPHOro) MOHUTOPUHTIA, OCYLIECTBISEMOIO HA OCHOBE MEXTYHAPOIHOIO
COTPYAHHUYECTBA,

*HALIMOHAJIBHOIO MOHHUTOPHHIA, OCYLIECTBISIEMOIrO B IIpelesiaX rocylapcTBa, CHELHMAIbHO
CO3/IaHHBIMH OpraHamH,

*pPErMOHAJILHOTO MOHUTOPHUHIA, OCYLIECTBIIIEMOI0O B MpeeiaX KPYIHbIX pailOHOB, UHTEHCHB-
HO OCBaMBAaE€MbIX HapOJIHBIM XO3SHCTBOM (HapHUMeEp, B Mpesesaax reoCUCTeM, TEPPUTOPH-
aJIbHO-TTPOU3BOJICTBEHHBIX KOMIIJIEKCOB),

*JIOKaJIbHOTO OMO3KOJOIMYECKOT0 MOHUTOPHMHIA, BKJIIOYAIOIIETO CIIEKEHUE 33 M3MEHEHUSIMU
KauecTBa cpellbl B Mpe/ieax HACEJICHHbIX MyHKTOB, MPOMBIIIICHHBIX LEHTPOB, HA Mpe-
MPUATHUSX.

KomruiekcHBIN MOAXO0 K CO3AaHUI0 CHCTEMBbl KOHTpoJs nmapamerpoB OC nmpuBOIUT K co3/1a-

HUIO €IMHON crcTeMe IKonoruueckoro Mmouutopusra (ECM)

CmpyKkmypHbIMU 36eHbAMU CUCTEMBI ABIISIOTCSA:

*H3MepUTEbHAs CUCTEMA,

*uH(OpMAIIMOHHAs cHCTeMa, BKJIIoYaromas B ce0st 0a3bl M OaHKM JIaHHBIX CaHUTApPHOTUTHE-
HUYECKOW, MPaBOBOM, MEANKO-OMOIOIHYECKON U TEXHUKO-3KOHOMUYECKOI HaIlpaBiIeHHO-
CTH,

*cHCTEMa MOJICTTUPOBAHMS U ONITUMH3AIINN TIPOMBIIUIEHHBIX OOBEKTOB,

*CHCTEMA IMPOTHO3UPOBAHUS U BOCCTAHOBIICHUS IMOJIEH SKOJIOTUYECKUX M METEOPOIOrHUECKUX

(bakTOpoB, *  cHCTEeMa MPUHATHUS PEIICHHH.
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Crpyxtypa ECM

BaHKH H 0a3bI
JIRIILIX

ITooy4. 00 ek THRH 0it
HH (OPMALIHH 0 COCTOAHHH
OC e permone

O0BLeKTHI p eTHOHA

CoIHoT0THL
HCOIed.

Yrp ap/srongee
P el eHHe

Puc. 5.1. Crpykrypa ECM.

DpdextuBHOCTH ECM 00ecneunBaercss 10CTOBEPHOCThIO HH(OPMAIIUHU, TOYHOCTBIO U3MeEpe-
HUI pa3nU4YHBIX (HAaKTOPOB, MO3BOJISIOMIMX OLEHUTH HE TONBKO cocTostane OC, HO U TUHAMUKY
M3MEHEHUs ATUX (aKTOPOB.

HN3MepuTebHBIA KOMILJIEKC

OCHOBBIBa€TCS Ha HCIOJIB30BAaHUU TOYSYHOTO U
UHTETPaIbHOTO METOJI0B U3MEPEHUH C TOMOIIIBIO
CTaI[MOHAPHBIX (CTAI[HOHAPHBIC OCTHI) U
MOOHJIBHBIX (ABTOMOOHITH — JTA0OPaTOPHH,

A’POKOCMHUYECKHE CPEIICTBA) CHCTEM.

ABPOKOCMHUYECKUE CPECTBA MPHUBICKAIOTCS IS
MOJTYYCHHUS KPYITHOMACIITA0OHBIX HHTEIPATBbHBIX

nokazarener OC.

[Tomy4yenue nndopmanmm odecreuynBaeTCs

TpeMmsl rpynnamMmu nIpubopoB, U3MEPSIOLIUMU:

« MeTeoposiornyeckre (pakTopsl (CKOPOCTh M HANPaBJICHUE BETPA, TEMIIEPATYpa,
JaBJICHNE, BIAKHOCTh aTMOC(EPHOT0 BO3/1yXa)

*¢onoBrie (Ha ypoBHe [1/IK) KoHIIEHTpaIuy BpeaHBIX BEIIECTB

*BBIOPOCHI BPEAHBIX BEIIECTB HEMOCPEACTBEHHO HAa UCTOYHUKAX 3arps3HEHUS
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HNudopmanuonHas cucreMa

ECM npennonaraer paboTy ¢ 60JIbLIIMMHA MaCCUBaMH pa3HO00pa3HOM HH(OPMaLUH, KOTOphIE
BKJIFOYAIOT B ceO4:

*3KOJIOTMUYECKHE [TACIIOpTa MPEANPUATHH,

*TUIPOMETEOPOIOTHUECKUE U3MEPEHNUS,

*U3MEPEHUsI KOHLICHTPALUil BPEIHBIX BEILECTB,

*xapTorpapuuecKue JaHHbIe

Ha ocHoBe anaim3a u 006paboTKH MH(OPMALUN BBIABIAIOTCS CTAaTUCTUYECKHUE 3aKOHOMEPHO-
CTH M CTPOATCS MPOTHO3bL. ba3a — mepcoHaNbHbIE KOMITBIOTEPHI, 00bEIMHEHHBIE B JIOKAJIBHBIE Ce-
TH, UMEIOIIHAE BBIXOJ] B PETHOHAJIbHBIE.

IONOTMYECKHM MOHKT(

Cucrema MOAECJIUPOBAHUA U ONITUMU3AIUU

MNPOMBIIIVIEHHBIX 00bEKTOB

ECM pazpabarbiBaeTcs C IENIbI0 aKTUBHO

BJIMATH Ha nporecc 3auuThl OC oT 3arpsi3HEHUH.

Bo3moxHOCTB HCJICHAIIPABJIICHHOI'O YIIPABJICHUA

HCTOYHHUKAMU 3arpsA3HCHUA IIPCAOCTABIIAIOT

METOJIbI MAaTEMaTUYECKOI0 MOICIMPOBAHUS
MIPOMBIIIJICHHBIX 00BEKTOB palioHa

MOHHTOPHHTA.

B JaHHOM  CJlIy4ac 1oa MOJACIHMPOBAHUCM
IMOHUMACTCA MOACIUPOBAHHUEC TCXHOJIIOTNYCCKOI'0O

mponecca, BKiouasda MOACIIb BO3JICHCTBUS Ha OC.

HeoOxonumo nMeTh MOJeNM IByX THUIIOB 110 HA3HAUYEHUIO!

*TI0IPOOHBIE MOJIENIN, UMEIOLIME MOAPOOHOE ONMMCaHME TEXHOJIOIMYECKHX MPOLECCOB U IO-
3BOJISIFOIIME OLIEHUTDH BIMsIHUE OTNenbHbIX napameTrpoB TII Ha OC (Ha ypoBHE mpeanpu-
SITHS)

*3KBUBAJICHTHbIE MOJIENIH, CBsA3bIBaroIue olmue nokasarenu padorsl 11O co creneHbio BO3-
neiictBust Ha OC (Ha ypoBHE aJMMHUCTpAILlUKM paiioHa I MPOTrHO3a SKOJOTMYECKOH 00-
cTaHoBkH B 30He 10, BenMuMHBI 3aTpar Ha yMEHbIIEHNE KOJIMYECTBA BPEIHBIX BHIOPOCOB,
JICHEXHBIX JIOXOJI0B M PACXO/I0B MPEIIPUATHS Ha IKOJIOTHYECKHE PaOOTHI).

OTa cucTemMa OCYIIECTBIISET BHIOOP ONTUMAIbHBIX PEKUMOB PaOOThI MPOMBIIUIEHHBIX 00b-
€KTOB I10 PA3JINYHBIM KPUTEPUSAM: MUHUMU3ALNS Pacxoja TOIUIMBA, MUHUMH3ALUs BPEIHOIO BO3-
neiicteus Ha OC u T.I0.

Cocrout u3 nmporpaMm:

*ONTUMM3ALKS BEIOOpA peskuMa paboThl MPOMBIIIIEHHOTO 00bEKTa C UCIOIb30BAHUEM 3KOJIO-
TMYECKOr0 KpUTEpHSI,

*TI0IPOOHOE MOJIEIMPOBAHUE PEKUMOB PaOOTHI MPOMBIIUIEHHOTO O0BEKTa, *  MOJEIUpPOBa-
Hue npouecca 3arpszHenns OC (mp. OH/I-86, 90)
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Cucrema NMPOTrHO3UPOBAHUA MW BOCCTAHOBJICHUA
noJjiei IKOJOI'MYE€CKHUX Hu METECOPOJIOIrHICCKUX

(paxrTopos

Urpaer onpenensromniyto poib. IMeHHO ¢ €€ MOMOIIbI0

dbopmupyercsi oObekTuBHas kaptuHa cocrosHus OC
pEeruoHa, OCYLIECTBIISIETCS IPOrHO3 3TOrO COCTOSHUS,
OMPENENSIOTCS OCHOBHBIE HWCTOYHUKHU 3arps3HEHUs,

IIPpUYKUHBI, BJIMAIOIHEC HAa KaYCCTBO OC.

OcHoBHBbIE 33/]a4M, PELIAEMbIE C TIOMOIBIO 3TOW CUCTEMBI:

*BOCCTAHOBJICHHE, IIPOTHO3 U OLICHKA XapaKTEPUCTUK MPOCTPAHCTBEHHO-BPEMEHHBIX IOJIEH
(akTOpOB, OTPAKAIOIIUX COCTOSHUE MPUPOTHOM CPEIIBI MO JAHHBIM U3MEPEHUH,

*pacyer nokaszaresieli TOUHOCTH BOCCTAHOBIICHUS,

*OlLleHKa HMH(OPMATUBHOCTU U NPOBEJIEHHE PACUETOB MO ONTUMM3ALMU CYIIECTBYIOUIMX H
BHOBb CO3/1aBa€MbIX U3MEPUTEIIBHBIX CETEM,

*BBbISIBJICHUE OCHOBHBIX MCTOYHUKOB 3arpsi3HEHUN M NPUYUH u3MeHeHus coctosHue OC ¢ ko-
JIMYECTBEHHOM OIIEHKOM JOJIeH UX BKJIQJIOB B 3TO U3MEHEHHE,

eompenenaeHre 00gacTel MPEBBIIIEHUS] BOCCTAHABIMBAEMbIMU U IPOTHO3MPYEMBIMU IOJIIMU
3aJIaHHBIX KPUTUYECKUX YPOBHEH,

*0TOOpa’keHUE JaHHBIX U3MEPEHUN U KapTUH BOCCTAHABIMBAEMbIX U IPOrHOZUPYEMBIX IOJIEH
Ha (OHE KapT U IJIAHOB MECTHOCTH B TpeOyeMOoM MacIiTade

JlJ1s OLIeHKU COCTOSIHUSL aTMOC(EepHOro BO3yXa U BOJHOM Cpeibl MOTYT OBbITh MCIIOIb30BAHbI
J1BA pa3JIMYHbIX [TOIXO0/A!

*MICKOMBIE TOJII ONPEAEINAIOTCA HE MOJAaHHBIM M3MEPEHUI, a B pe3ybTare pelIeHU ypaBHe-
HUH, ONMUCHIBAIOIIMX C TOM WM MHOH CTENEeHbI0 NMPUOIMKEHHs paccesiHhue Npumeceil B
cpene (Bome, Bo3ayxe). Hemocrarok — maiast TOUHOCTb, 00JIACTh UCIIOJIB30BAHUS — CITyYaH,
KOTJIa MPsIMbIE U3MEPEHUSI HEBO3MOXKHBI (TMPEIPOEKTHASL IKCIIEPTH3A)

*HAXOXKJCHHUE TOJIel KOHIIEHTpALUi 3arps3HAIONIMX BEUIeCTB, Oa3upyrolieecs Ha BOCCTAaHOB-
JICHUH UCKOMBIX MOJIeH MO JaHHBIM MPSAMBIX U3MEPEHUH (Hanpumep, U3MepeHue TUCKpeT-
HBIX TOYEK HETIPEPHIBHBIX OJIEH)

3anauu, pemaemsl ECM (7151 pernona)

*0IepaTuBHO KOHTponHupoBark coctosiuue OC u popMupoBaTh 0ObEKTUBHYIO KapTUHY €€ CO-
CTOSIHUA,

*Tiporo3upoBark coctosiare OC ¢ pa3IMYHBIM BpEMEHEM YIIPEKIEHUS,

*TIpOBOIUTH cOOp U XpaHeHHe nHpopmaiuu o cocrossHuu OC peruona,

*OIpeEeNsATh OCHOBHBIE MCTOUYHUKH 3arpsi3HEHUs, MPUYMHBI, Biusomme Ha kadectBo OC u
BbIpa0aThIBaTh YIPaBJISAIOLIEe BO3ICHCTBUE, HAIPABICHHOE HA YIyUIIEHHE YKOJIOTHUYeCKOM
00CTaHOBKHU.
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CHCTeMa NP HHATHA pellieHH H

CHOTCMA HOMOD CIIIH CHOTCMA MPOIIIOOHp. I

EHETHMH MILIHITH]I .
JKOMOTIH™L. O DOCCTAIIGDM. JKOMOT L.

i OTMTHMHIATHNY
MEeTeopoJI0THY. oo H METEOP O0TOTHY.
hakToOpoEB paxTopoe

Kl{¢ OpMAIHOHHAA CHCTEeMAa H faza AaHHBIX

Puc. 5.2. Cxema ECM

MoHuTOopUuHIr atmocdepbl
Hecmortpst Ha cokpalrieHre mpon3BOACTBA U 3aKPBITHE OOJIBIIOTO KOJMYECTBA NpeAnpusITuii B PO,
3arps3HeHue okpyxatouiei cpeasl (OC) BpeJHbIMH BELIECTBAMU B psijie TOPOJIOB U

PETHOHOB OCTAETCS OUEHDb BBICOKHMM.

B Hacrosiiiee BpeMsi KOHTPOJIb COCTOSIHUS
arMoc(epHOro Bo3yxa OoCyIlecTBiseTcs B 262
ropomax P® ¢ momompro 713 cranmmii
T'ocynapcTBEHHOW CE€TH MOHUTOPHUHTA
OKpy>Karolei cpeasl u 659 cranuuii

Pocruapomera. Kpome Toro, cBeneHus o

COCTOSIHAU aTMOC(EpPHOTO BO3AyXa MOIYyJaroT
6onee yem ¢ 60 cTaHIUI pa3TUIHBIX BEJOMCTB.
OHM CBUAETENBCTBYIOT O TOM, 4TO B 205
ropojiax, B KOTOPBIX MPOKUBaeT 65,4 MIH.
YeJIOBEK, CPEIHNE KOHIIEHTPAIMH 32 TOJI OHOTO
WJIH HECKOJIBKHX 3arpsI3HSIONINX BEIIECTB
npesbimatoT [1/IK. TIpoGrnema 3arpsznenus
arMocgepbl B OCHOBHOM CBSI3aHa C IMOKCHIOM
Cepsl, OKCHIAMH a30Ta, OKCHIOM yITIeposa,

OeH3anmupeHoM, (OpMaTbIETHIOM.

bornee gem B 70 ropomax P® makcuManbHas KOHIIEHTPAIHS OTACTBHBIX 3arps3HSFOIINX
BeniectB npesbiaer 10 [1/IK. B nacrosmee Bpems npumepno B 70-90% ropoaos HaOmogaroTCst
pa30Bble KOHIIEHTPALlMU B3BEIICHHBIX BELIECTB, OKCHIA YIIepo/a, TUOKCHIA a30Ta, CEPOBOJOPO-
na, ¢enomna, caxu, popmanpaeruaa, GpTopuaa BOIOPOAA U HEKOTOPBIX JAPYTUX BEIIECTB, IPEBHI-
maromue TT/IK.
Br1Opoc BpenHbIX BemecTB B arMocdepy — MPoecc THHAMHYHBIH.



Hanpaenenue noocomoexu 13.03.01 « Tennosnepeemuka u meniomexHuka»

Ipoghunv «nepeoobecneuenue npednpusmuti»

Memoouueckoe obecneuenue PII[] B1.0.08 «Dxonocus»

[Tpu akTHBHOM BO3/IEHCTBHH aHTPOTIOTCHHBIX UCTOYHHKOB, K KOTOPBIM OTHOCSITCSI BCE O0BEK-

Thl U TIPOU3BOJICTBEHHBIC TOJPA3/ICIICHUS, BXOAAIINE B CUCTEMY YIPABICHHUSI OTXOAAMH IPOM3-
BOJICTBA W TOTPEOJICHHS, HA OKPYKAIOIIYIO CPEAy MPOUCXOIAT MPOIECCHl (PHU3UKOXUMHUYECKOTO
MIPEeBpAICHISI, OCEIAHMsI ¥ BBIMBIBAHUS 3arps3HSIONIMX BelecTB. Ha mpoTekanme 3TUX mporec-
COB OOJIBIIIOE BIIMSIHUE OKA3bIBACT MPAHCZPAHUYHBII MACCONEPEHOC, B PE3YIbTATE KOTOPOTO Me-
HSIOTCS HE TOJIBKO KJIMMAaTHYECKUE (METEOPOIOTUIECKUE) XapaKTePUCTUKN
(Temmneparypa, BIaKHOCTb, TaBIICHUE) aTMOC(EPHOTO BO3yXa, HO U COCTaB U KOHIICHTpAIUS 3a-
TPSI3HSIONINX BEIIECTB B BO3AYIIIHOM cpefie. ITOT MPoLece yCYryoseTcss TeM, YTO BO MHOTHUX pe-
THOHAX YBEJIMYMBACTCS YUCIIO HECAHKIIMOHUPOBAHHBIX CBaJOK, YTO B 3HAYUTEIILHOW CTCIICHH
BJIMSIET HAa OpraHMU3aluIo U rposeaeHue Mmonutopunra OC.

MoHuTopuHr rugpocdepsbl
HpI/IHI/IMaSI BO BHUMAHHUC JAHHBIC IOCYAApCTBCHHOI'O BOAHOI'O KagacTpa, CICAYCT OTMETUTDL, YTO
CYMMapHLIﬁ 3360p BOJIbI U3 IIPUPOAHBIX BOAHBIX 00BLEKTOB 3a IIOCJICAHUEC IOAbl HECKOJBKO CHU-
3UJICA, U HaAMETUJIaCh CTa6I/IJII/I3aIlI/I$I OCHOBHBIX ITOKa3arejieit BOJOITIOJIb30BaHUA. HOTp€6JI€HI/I€

o 3
BOJBI U XO3AUCTBCHHBIX HYKI COCTABJIACT IIPUMCEPHO 73 KkM” B rog, B TOM 4HCJIC: U3 IIOBECPXHO-
3

CTHBIX HUCTOYHHUKOB — OKOJIO 58 KM3; W3 MOA3EMHBIX — 0K0JI0 13 KM
MOPCKOM BOJIbI — OKOJIO 5 KM
Haubonee BogoeMKUMH OTPACISIMU XO3SHUCTBA SBIISIOTCS
JHEpreTrKa, MallMHOCTPOCHHUE, [IEJTF0JI0O3HO-OyMaXKHas ,
TOIUIMBHAS, XUMHUYECKas U He()TEXUMHUYCCKas, ITUIIEeBas
MIPOMBIIICHHOCTh, YePHAS M [IBETHAS METALTYPIHsl, a TAKXKE

KUJIMIIHO-KOMMYHAJIBHOC U CCIIBCKOC XO3SIUCTBO.

3
Bonbimoe konnvecTBo Bozb! (7,9 KM™) TepsieTcs BO BHEITHHUX
CeTSIX MPU TPAHCIIOPTUPOBKE OT BOJOMCTOUYHUKOB JI0

BozonoTpedureneit. Kpome Toro, 3HaunTeNnbHbIe 00bEMBI

3a0paHHOMN BOABI TEPSIFOTCS B MPOIECCE MPOMBIIITICHHOTO
MIPOM3BOJACTBA BCIIEACTBHE HECOBEPIICHCTBA TEXHOIOTUH U
yTE€UYeK B CHCTEMaxX BojpocHaOkeHus. Hanpumep, B
KOMMYHQJIBHOM XO3STHCTBE M3-32 U3HOIICHHOCTH
BOJIOTIPOBOJIHBIX CETEH M HECOBEPILIEHCTBA 3aIIOPHOM apMaTyphl
Tepsietcs B cpenneM Oonee 20% nogaBaemMoit MOTpeOUTENIM

BOJEI.

MOHUTOPUHT BCEX NCTOYHUKOB BOJOMOTPEOICHUS M BOAOIOIB30BaHUs TIOKA3bIBAET, UTO
pEYHOM CTOK SIBJISIETCS OCHOBOM BOAHBIX pecypcoB Poccum, W B cpeHre MO BOAHOCTH TOJBI OH
cocraisieT 4262 kv, u3 KOTOpBIX 0K0JI0 90% npuxonutcs Ha 6acceitnbl CeBepHoro JlenoBuroro
u Tuxoro oxeanoB. Omgnako Oomnee 80% nHacenenuss Poccun u ee OCHOBHBIE MPOMBITUICHHBIA U
CEJIbCKOXO3SMCTBEHHBI MOTEHIMABI COCpeoToueHbl B OacceifHax Kacmuiickoro u A30BCKOro
MoOpeH, Ha JJOJII0 KOTOPBIX IPUXOAUTCS MeHee 8% roioBoro oobemMa peuHoro CToka CTpaHsbl.
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[To maHHBIM MOHHUTOpPHHTA B 11eJIOM 10 Poccum, cyMMapHBbIil 3a00p CBEXEl BOJBI U3 BOIOM C-
TOYHUKOB B CPETHUH TI0 BOMHOCTH IO/l COCTABIISIET OKOJIO 3% OOIINUX BOAHBIX PECYPCOB.

OpHako Mo psiiy peruoHOBBO/103a00p U3 peuHbIX OacceitHoB pocturaer 50% u Oonee. Takoe
MIOJIOXKECHHE JIeTT OOBSCHSIETCS MPEXK/E BCETO TEM, YTO TIOBEPXHOCTHBIC BOBI HANOOJEe JOCTYITHBI
JUTSL IOTPEOUTENCH.

Bce BogHBIE 00BEKTHI, 0COOCHHO MOBEPXHOCTHEIC, MMOBEPIKECHBI 3arpsS3HEHUIO BEIIECTBAMU
OHoJI0rM4ecKoro U (Gpu3nKo-xuMudeckoro npoucxoxaeHus. [lo sroit mpuuune oxono 40% ctod-
HBIX BOJI OTHOCSITCSI K KAaTerOpuu 3arps3HEHHBIX, U3 KOTOPBIX OCHOBHOW 00BhEM MPHUXOAMTCS Ha
J0JT10 TTpOMBIIUIEHHOCTH (33%) 1 KoMMyHanbHOTO X03siicTBa (61%).

XoTsl B MOCJIEIHUE TOABI HAOMIOMACTCSI YCTOMYMBAs TEHACHIIMS K CHUKCHUIO cOpoca 3arpsis-
HSIOIUX BEHIECTB B BOJIOEMbBI, TEM HE MEHEEe CYIIECTBEHHbIN BKJIaJ B 3arps3HEHHUE BOIHBIX 00b-
€KTOB BHOCHT CMBIB 3arpsI3HSIONINX BEIIESCTB C TUIOIIAU BOJOCOOPOB.

MOHUTOPUHI yp6aHU3NPOBaHHbLIX TEPPUTOPUIA

B nacrosmee Bpemsa Enunas cucrema
3KOMOHUTOpHUHTA B PD OTCYTCTBYET, U 3TO B
3HAUUTEIIbHOM CTENECHU 3aTPYNHSET
JIeATEIIbHOCTD PA3JIMYHBIX OPTaHOB YIIPABIICHHUS,
OTBETCTBEHHBIX 3a 00ecIieueHNe 3KOJOTMUECKON
6e3onacHocT. CorllacHO JaHHBIM

locynapctBennoro pokiana «O coCTOSSHUU

OKpYyKarolen NpupoaHoi cpeasl Poccuiickoit
®eneparun B 1996 r.», npoaomkaeTcs mpouece
Jierpajalliy OoYB BCIEICTBUE 3aTrPsI3HEHUS UX
BPEIHBIMH BEIIECTBAMH, BHIOPACHIBAEMBIMH B
OKPYXKAIOIIYIO CPEAY MPOMBIIIIICHHBIMA
OpeANpUATHIMHU U aBTOTpaHcopToM. Kpome
TOTO, HECMOTPS Ha CIaJl IPOM3BOJCTBA U
yYMEHBIIIEHNE 00beMa MPOMBIIUIEHHBIX
BBIOPOCOB, COXPAHSIETCS TEHCHITUS
AKKyMYJIHPOBAHUSI TOKCHYHBIX BEIECTB B

mo4yBax.

DKOJIOr0-TOKCUKOJIOTUYECKUIT MOHUTOPHUHT MOYB HA COJAEPIKAHUE TSKEIIBIX METAIIOB,
OCTATOYHBIX KOJIMYECTB MECTULHUIOB, HUTPATOB U JIPYTUX TOKCUKAHTOB IOKA3aJ, YTO 3HAYUTEIb-
Hasl 4acTh OOCJIEIOBAaHHBIX CEIbCKOXO3AWCTBEHHBIX TEPPUTOpUI 3arpsizHeHa sneMmeHTamu | u 11
KJlacca OIMaCHOCTH.

JlaHHbBIE, IOJYYEHHBIE B PE3yJAbTaT€ MOHUTOPUHIA B HEKOTOPBIX PETMOHAX, MO3BOJIMINA CO-
CTaBUTh KapTOTPAMMBI, YCTAHOBUTH UCTOUHUKH 3arpsS3HEHHs U BBIPAOOTaTh HEOOXOAMMBIE PEKO-
MEH/IAIlMY, HallpaBJICHHBIC Ha ymydleHue cutyarnui. CornacHo SKCIEPTHBIM JaHHBIM WHCTUTYTA
I'eoskonorun PAH kpaiiHe BBICOKOM M BBICOKOM CTENEHBIO TEXHOT€HHOIO 3arps3HEHUs OTIMYa-
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IOTCS KpYNHbIE MHOTO(YHKIIMOHAJIBHBIE TOpOAa C MPUOPUTETOM XMMHUYECKOTO, HedTexumuue-
CKOro, METaJUTyprudeckoro npou3Boacts B Kemeposckoi, Mypmanckoii, HoBropoackon, Tsep-
ckoii, benroponckoi, YensionHckoit, HoBocnOupckoi u psae Ipyrux o0nacTei.

VYXyaiieHue dKOIOTUYSCKON CUTYaIlMK HaOI0AaeTCs HE TOJBKO BHYTPH TPAHUIl TOPOJOB, HO
U JJAJIeKO 3a MX MpefenaMu. TeXHOTeHHbIE BHIOPOCHI OT MPOMBIIIJICHHBIX MUCTOYHUKOB U TpPaHC-
MOpTa PaCHpOCTPAHSIIOTCAHA MPUIIETAIONIUE TEPPUTOPUH, SIBIISISICH IPUUMHOM 3arpsi3HEHUS Cellb-
CKOXO34KMCTBEHHOM MPOAYKUNH, YXYAIICHUS COCTOSIHUSI JPEBOCTOS M CHUKEHHS €r0 (PUTOLUAHON
ponu. [Ipu 3TOM 30HBI BIUSIHUS TOPOJIOB MPOCTHUPAIOTCSA HA JECATKH KHIOMETPOB, a KPYIHBIX
MIPOMBIIICHHBIX arjioMepaliii — Ha COTHU KUJIOMETPOB, Hampumep: MockoBckoil — Ha 200 kM,
Tynsckoit — 120, Cpenneypanbsckoii — 300, Kemeposckoii — 200 kM u T.1.

Bo mMHOrux ropogax u permoHax OCHOBHBIM 3arpsi3HUTENIEM OKpYKaloleH Cpeibl SBISETCS
aBTOTPAHCIIOPT. B pe3ynbrare CKUTraHusi OpraHUYECKOTO TOIUIMBA B JBUTATEIISIX TPAHCIIOPTHBIX
CPEICTB B OKPY)KAIOIIYIO Cpely BhIOpachIBaeTCsi OOJIbIIOE KOTUYECTBO TSXKEIIBIX METAJUIOB, CAXKH
u ap. Tak, mocTyniaeHne CBUHIA B OKPYKAIOILYIO CPEy OT aBTOTPAHCIIOPTa COCTABIISAET IPUMEP-
HO 4 ThIC. T B Toll. Hanbonpiiee 3arps3HeHne CBUHIIOM Ha0moaaeTcs B MockoBckoil, Camapckoit,
Kamyxcko#t, Hmxeroponackoit u Bnaaumupcekoii 001acTsx.

He menbiyto onacHOCTb AJi OKpPY>KaIoIIe cpenibl MPEeACTaBISIOT TOKCHYHbBIE OTXO/bI IIPO-
M3BOJICTBA M MOTPEOIeHHs, KOTOphIX B PD B XxpaHWnHIax, B HAKOMUTENAX, HA CKIIagaxX, B MO-
TWIIbHUKAX, HA MOJIUTOHAX U IPYTHX 0O0beKTax HabmoneHus Hakomuiock 6onee 1400 muH. T. He-
raTUBHOE BIUSHUE OTXO0B Ha COCTOSIHHE 3€MeJIb OOYCIIOBJICHO TPYAHOCTSIMH, CBSI3aHHBIMU C UX
nepepaboTKo, yrunuzanuei u xpanenueMm. OtcyrcrBue B Poccuu pa3BUTON CHUCTEMBI YIIpaBlie-
HUS OTXOJaMHU OTPAHUYEHO BITMCHIBAIOIICHCS B CUCTEMY SKOJIOTMYECKOTO MOHUTOPHUHTA, SBIISCT-
Csl OJTHOW W3 MPHUYMH 3aXJIaMJICHUS TEPPUTOPUU U BO3HUKHOBEHHS HECAHKIIMOHHPOBAHHBIX CBa-
JIOK.

MOHUTOPUHT HKOJIOTHYECKOTO COCTOSHUS YpOaHU3UPOBAHHBIX TEPPUTOPHUI pa3BUBAETCS
MEUICHHBIMU TeMramu. Haunbosee mpoaBUHYTHIMU B 3TOM HANpPaBICHUU SBIISIIOTCS HEKOTOPHIC
KpYIHBIE TOPOJa U MPOMBIIUICHHbIE 30HbI, B KOTOPBIX, [0 OLEHKAM CIEHUAIMCTOB, CIOXKUIIAChH
CJIO)KHAsI KOJIOTUYECKAsi CUTYallHsL.

JKonoruyeckas JKCcnepTnsa
B cucrtemy oxpaHsl OKpyKaroIie Cpelbl U yIPABICHUS IPUPOIOIIOIB30BAHUEM BXOAUT PsIL
cneun(ruyecKux HUHCTPYMEHTOB U PbIYAros.
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Cucrema ypaeJieHHudA 3K 0JIOTHY eCK 0¥ ﬁesonacnocrmu

. : . L\

HopmarueHo- DHHAHCOEQ- Mudopma- ANIHHCT- Mok enepHO-
NPAB0BEE IKOHOMHYES - ILIMOHHEIE PATHEHQ- TEXHHYECKHE
PEMATH KHE PEMATH PEMATH TEXHOJNOT H- PEMATH
YIIPABJIEHHA YECKHe
(3aKoHOpA- PEMATH
TEJECTED)
| Pegepancuni saxon PCOCP —3KONOrHYECKad SKCIEpTHIA

“Ob6 oxpaHe OKpYXAIOIIER IPUPOOHOHR CPEORl
(Y1e. B gexabpe 1991, B 1993 r. brutH BEHECEHH
H3MEHEHHA ) — SKONOTHYECKH A NacmopT

| aHanus pucka 4C

[ 3axon PP “O6 sxonoruyeckoi skcnepTuse (3KOMOTrHYECKOTO PHCKA)
or 23.11.1995r.

—OBOC (oueHKa BozgeCTEHA

Ha OKPYKAOLIYIO CPELY)

Ilonoxenue o nopagke npoeegeHusa [ O3
or 11.06.19%6 . L SKONOTHYECKad
cepTHQHKALHA

Puc. 6.1. Cucrema ynpasiieHUs1 IK0JI0THYECKO 0€30MaCHOCTBIO

Kax BuaHO M3 cXeMbl, OTHUM W3 OCHOBHBIX HAlpaBICHUN NEATEIHOCTH MPUPOAOOXPAHHBIX Y-
PEXICHNN, KOMUTETOB M OOLIIECTBEHHBIX OpraHU3alui SBISETCS SKOJOTHUECKas IKCIepTH3a
— 3(QQEeKTUBHBIN BU]I YIIPaBIEHYECKON JESITENILHOCTH B POpME MPeNynpeaAUTENbHOTO KOHTPOJIS.

B cootBercTBUM ¢ 3akOHOM «O0 KOJIOTHUECKON IKCIIEPTU3EN:

JKonozuueckaa IKkcnepmu3za — 3TO YCTAHOBICHHE COOTBETCTBHSI HaMEYaeMOM XO3SICTBEH-
HOW M MHOM JeSITeIbHOCTH SKOJOIMYECKUM TPeOOBAHUSAM M ONpe/eieHue TO0IMYCTUMOM peanu3a-
MU 00BEKTa HKOJIOTMYECKOM SKCIEPTU3bI B LIESAX MPENyNpekKIeHNUs BO3MOXKHBIX HEOIAaronpusT-
HBIX DKOJIOTMYECKHUX BO3ACUCTBUN U CBA3aHHBIX C HUMU COLIMAIIBHBIX, JKOHOMUYECKUX UMHBIX I10-
CJIEAICTBUH pealn3aluu 00bEKTa IKOJOITHUECKON IKCIEPTH3BL.

DKoJIOrMUecKas SKCIepTH3a BKIIOYAET B ceOsl:

1. Omnenky Bo3aeiictBuss Ha OC (OBOC), xoTopasi 06ecrieunBaeT y4eT dKOJIOTHYECKHUX
TpeGOBaHUI Ha CTa UM pa3pabOTKU.
2. TocynmapcTBEHHYIO SKOJIOTHYECKYIO KCIIEPTH3Y, KOTOpasi YYUTHIBAET SKOJOTHUECKUE

TpeOOBaHUs Ha CTAUU MPUHATUS YIIPABICHUECKUX PEIICHUH.

Taxxe B Poccuiickoit @enepaiyii MOXKET MPOBOJUTHCS OOILIECTBEHHAs! SKOJIOTUYECKasi dKC-
[epTU3a.

B 0cHOBY 3K0NOrn4ecKkoi 3KCepTr3bl 3aK1aAbIBAIOTCS CIECIYIONINE IPUHIIUIIBL:

*TIpe3yMIIUS MOTEHIIUATBLHOM IKOJIOTMYECKOW OMAaCHOCTH 000N HameyaeMOW M WHOM Jes-
TEJILHOCTH;

*00s13aTeNbHOCTH NpoBeieHus ['90 0 NPUHATHS PelIeHUH 0 peaan3aii 00beKTa SKCIepTH-
3bI (B Ka4€CTBE T'apaHTUH MPETyCMaTPUBAETCSI BO3MOXKHOCTh OTKPBITUS (PMHAHCUPOBAHUS
paboT 1Mo MpoeKTaM U MporpaMMam TOJIBKO NMPU HAJTUYUU MOJOKHUTEIBHOTO 3aKIF0UEHUS
9KCIEPTHU3BI);
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*KOMILUIEKCHOCTb OLICHKHU BO3JEHCTBHS HA OKPYXKAIOLIYIO IPUPOJHYIO CPENY XO35MCTBEHHON U
WHOM JIESTEIILHOCTH U €€ TIOCIIEACTBHIA,
*00513aTENILHOCTH y4eTa TPeOOBAaHUI IKOJIOTUUYECKON OE30IMaCHOCTH;
*JIOCTOBEPHOCTH U MOJHOTHI HHPOPMALIUHU, TIPEACTABIIEMON Ha YKOJIOTHYECKYIO IKCIIEPTHU3Y;
*HE3aBUCHMOCTH JKCIIEPTOB MPHU OCYIIECTBICHUH UMHU CBOMX MOJHOMOYHUH (TO €CTh HEIpe-
MEHHBIM YCIIOBHUEM SIBJISICTCS OPTaHM3AIMOHHAS U (PMHAHCOBAs HE3aBUCUMOCTH OpraHU-
3YIOIIMX U OCYIIECTBIISIOIIUX IKCIIEPTU3Y OPraHOB, KOTOpast 00ECIIeYNBAETCS KaK 3a CYET
(¢uHaHCUpOBaHUS W3 OKOIPKETa, TaK M 3a CYET CPEJCTB, MOCTYMAIOMIUX OT 3aKazdyuKa 3a
BBITIOJIHEHHE SKCTIEPTHBIX padoT);
*Hay4YHON 00OCHOBAaHHOCTH, OOBEKTUBHOCTU M 3aKOHHOCTHU CAEJAHHBIX 3aKIIOUYEHUN (Y4UTHI-
Basi, YTO HKCIEPTH3A MPEACTABISAET COO0M HAyYHO-HCCIIEI0BATEIbCKUN MPOLIeCcC, OUEBU/I-
Ha HEOOXOIMMOCTh €€ MPOBEICHUS HA COBPEMEHHOM HAyYHO-TEXHUYECKOM YPOBHE C HUC-
M0JIb30BaHUEM HOBEHMIIUX (OpPM HCCIEAOBaHUN U KBaTU(UIUPOBAHHBIX YYEHBIX U CIIe-
[IUATMCTOB; IPHYEM PE3yIbTaThl paObOTHI JOKHBI HE TOJIBKO
¢bukcupoBaTh AOMYIEHHbIE HAPYIICHHS, HO U JIJaBaTh HAyYHO OOOCHOBAHHYIO OILIEHKY I10-
CIICJICTBUH, a TaKKe - PEKOMCHJAIIMU OpraHaM, MPUHAMAIONIUM PEIICHUs, 110 YCTpaHe-
HUIO U UCTPABICHUIO HEJOCTATKOB );
*TJIACHOCTH, Y4acCTHUsl TpaXkJlaH M OOIIEeCTBEHHBIX OopraHu3anuii (00benuHeHuil), yuera ooie-
CTBEHHOTO MHEHHUS;
*OTBETCTBEHHOCTH YYaCTHUKOB SKCIIEPTU3BI U 3aUNHTEPECOBAHHBIX JIUI] 32 OPTaHU3AIINIO,

MIPOBEICHUE U KAYE€CTBO 3KOJIOTUYECKON 3KCIEPTU3BI.
O6wekramu ['D0 sBASAIOTCSA BCEe MarepHalibl MO
00BbEKTaM ¥ MEpPONPUATHS, HAMEUCHHBIM K peain3aluu
Ha Tepputopun PO (rraHoBbie pabOThI — IPOTHO3BI
Pa3BUTHS OTPACIIN XO3SIMCTBA, COCTOSHUS OKPYKatolen

MPUPOTHOM CPeIbI U T.I1.; IPEAIUIAHOBAs JOKYMEHTALIHS

— CXEMBI PacCeseHH s, CXeMa OXPaHbl MaJIbIX PEK H T.IL.),
a Takke Bce npeanpoektreie (TDO0, 3aganne Ha
MPOCKTUPOBAHUE) U MIPOCKTHBIC MaTepuabl (paboune
MIPOEKTHI Ha CTPOUTEILCTBO, paboyast 1 CMETHas
JTOKYMEHTAIHS) 110 00BEKTaM M MEPOTIPHUATHSIM,
HaMEUYEHHBIM K peajau3alnuu Ha Teppuropuu PO,
AKOJIOTHYECKHE 00OCHOBAHHUS BbI1aBaEMbIX JIMIIEH3UN Ha

IIpUPOAOIIOJIBE30BAHUC.

Takum o6pazom, '3 momnexar kak rpakJIaHCKWe, TaK U BOGHHBIE, 00OPOHHBIE U T.II.
OOBLEKTEHI.
Marepuanbl Mo 00bEKTaM TrOCYAapCTBEHHOM IKOJIOTMUYECKOM IKCIEPTH3bI (eepatbHOr0 YPOBHS
HaIpaBJISIOTCS B MUHUCTEPCTBO MPUPOHBIX PECYPCOB, a MO 0OBEKTaM, OTHOCSIIUMCS K CYOBbeK-
TaM MECTHOTO U PETMOHAIILHOTO YIPABIEHUS — B TEPPUTOPHUAIbHBIE OPTaHbl

[TomHOMOUHS, TIpaBa M 00SI3aHHOCTH OPraHOB, CIELUATBHO YIOTHOMOYEHHBIX B 00JIACTH KO-
JIOTUYECKOMN SKCIIEPTU3BI.
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®enepanbHbI OpraH

Teppurtopuanshslii opran

Opransl caMoyTIpaBJIe€HuUs

ITorHOMOYMS

PazpaboTka mopsimka U per-
JaMeHTa mpoBeneHus [ 90

Koopnunamust  skomoro-  3kc-
MEPTHOU AESATENbHOCTH B

P® u ocymecTBienue meronuye-
CKOI'O PYKOBOACTBA TEPPHUTOP.

opradoB ['99

KoH(pepeHIHiA, CEeMIUHAPOB Mo D3

Opraam3anus u nposeacHne 90 00HEKTOB Opraamzarus 029
(enepaabHOTO YpOBHS
HaxXo4sIl. B TEppH-
TOPHATFHOM BEJIOMCTBE
YcTaHoBIIEHHE MTPaBUI OII- YcraHoBneHHE CPOKOB
peneneHus Cpoka u MIPOBEICHUS U YCIOBUH
YCIOBUM JEUCTBUS IMOJOXKHUT. 3a- | AEHCTBUS MOJOXKHUT. 3aKIIOYEHUS
KkimoueHus 190 |§C)C)
HayuHo-meTonudeckoe 06 ecrieueHue
Opranmn3anus nHGOPMAI OHHOTO 00eCTIeYeHHSI
Opranuzanus Opranuzanus

0OIIIECTBEHHBIX OCYKICHUH,
MIPOBEICHHUE OTPOCOB CPEIH
HaceJeHUs

Benenue peectpa 3kc-
neproB D0

[IpaBa

Opranmzanus,
npoBesieHre U ydactue B 90 (1 B
COBM. DD HECK. TOCY/IapCTB)

VYuactue B DD, BO3-
MOXHOCTh JOCTyna K OaHKy
JAHHBIX

Hanpasnenue pnenerara B

KaueCcTBe HaOJIIoIaTems B
IKCTIEPTHBIC ~ KOMHCCHUH,
00BEKT HAXOAUTCS HA UX
TEPPUTOPUH, IIOJIIyYECHUE BCE UH-
(hopmaruu 00 ypoBHE BO3NIEHCT-
Bus Ha OC oObekTa
20

[S{e2)851

HpI/IBHe‘IeHI/Ie HWHOCTPAHH bIX CIICTIMAJIMCTOB 1 YYCHBIX

comracoBeIBas 310 ¢ (eme-
paJbHBIMU OpraHaMH
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Hanpaenenne B OaHK WH-
dbopmanmu (hUHAH-COBBIC IIOTO-
KH) Hampasnenue npennoxeHuit
no ymyumieHuto OB 00bekTOB,
KOTOpBhIC  TUIAHUPYIOTCS IS
CTPOUTENHCTBA

OO0s13aHHOCTH

ObecmieueHne COOTBETCTBH S MPUHATHIX PEIICHUN

(henepabHBIM 3aKOHAM
rOCYIapCTBCHHBIM

3aKOHaAM

HNudpopMupoBaHre npaBoo XpaHUTEIBHBIX OPTaHOB O BBISIBI €HHBIX MPABOHAPYIICHHUSIX

a TaKxe
WH(POPMUPOBAHHUE CPENCTB Mac-
COBOH MH(pOpMAIHN

*Oprasbl caMOyTIpaBIICHHUS — YIIPaBa, MpeQeKTypa.
OdunmanbHO yCTaHOBICHHBIN MOPSIOK OPraHU3alMK U IPOBEACHUS IKOIOTUYECKOM 3KcIep-
THU3bI BKJIIOYAET B C€0s MATh OCHOBHBIX CTaIUii:

1. Ha3Ha4YEHHEe KCIICPTH3bI U €€ OPraHU3aIHUIO;

2. cbop, 00001IeHNe, aHATTU3 U OIIEHKY MOCTYIHBIICH HH(OPMAITUH;

3. (bopMUpOBaHUE MPEABAPUTEIBHOTO 3AKIIOUYCHHS M O3HAKOMIICHHE ¢ HUM OOIIECTBEH-
HOCTH;

4, MPEJICTABJICHUE OKOHYATEIILHOTO 3aKIFOYCHHUS SKCIIEPTHOW KOMUCCUH U YTBEPIKICHHE
€ro B KauecTBe 3aKitodeHus 9D pyKoBOIUTEIeM KOMIIETEHTHOTO OpraHa;

5. paspelieHrue CropoB U MPHU HEOOXOAMMOCTH MPOBEICHUE TTOBTOPHOM (IOMOIHUTEIb-

HOM) SKCTIEPTHU3BI.

Pabotsl mo mpoBeneHuto ['DD ocymiecTBIAOTCA Ha IJIATHOW OCHOBE. 3aKa3uUK JOJDKEH
CBOEBPEMEHHO MPOU3BECTU OIUIATY M MPEACTABUTH MOATBEPKIAIOIINE JOKYMEHTHI B TeueHue 30
JTHEeW co JHS MOJYYEHHUs YBEIOMJICHHsI O HeOOXOIMMOCTHU OIUIAThl, B IPOTUBHOM CiIydae 3KcIep-
TH3a HE TMPOBOAMUTCS, a MaTepuabl BO3BPAIIAIOTCS 3aKa3uMKy BMECTE C CONPOBOAMUTEIHHBIM
IIMCHbMOM.

[Tocne mocrynieHuss MaTepuanoB B AKCIEPTHOE MOApa3JeNeHue, CIenualu3upyomeecs B
nposefeHUH ['30, TOKYMEHTBI PETUCTPUPYIOTCS U PYKOBOJACTBO MOAPA3JEIICHUS ONPENEIAET OT-
BETCTBEHHOTO MCIIOJIHUTENS U3 YUCIA IITAaTHBIX COTPYIHUKOB, B O0S3aHHOCTH KOTOPOTO BXOJIUT
opra"usanus u nposeaeHue 1'99.

OTBETCTBEHHBIN UCIIOTHUTED ONPEAEIISIET:

*CJIOKHOCTEL 00BekTa ['D0;

*cpok mpoBeneHust ['93 (17151 mpocThIX 00beKTOB — 70 30 mHEH, 1151 00BEKTOB CPEaHEN CII0XK-
HocTH — 10 60 ;mHew, mius cnoxHbBIX — 120 gHEl; momyckaeTcs KOPPEKTHPOBKA CPOKOB
9KCIEPTU3BI, OTHAKO OHU HE JJOJLKHBI IPEBBIIATh 6 MECALIEB);

*KOJINYECTBO MPHUBIEKAEMbIX SKCIIEPTOB (HEUETHOE, HE MEHbIIE 3; B KAUECTBE HKCIIEPTOB BHI-
CTYNAIOT CIELUAIUCThI, 00Jaalolue HaydYHbIMU WM MPAKTUYECKUMHU MO3HAHUAMHU IO
paccMaTpuBaeMOMY BOIIPOCY, SKCIIEPTOM HE MOXKET OBITh MPEACTAaBUTENb 3aKa3unKa HITH
pa3paboTurKa WIM TpaXkJIaHWH, UMEIOIIUN TPYAOBble WM JOTOBOPHbIE OTHOLIEHUS C 3a-
Ka34MKOM WJIH pa3paboTUYUKOM);

*CTOMMOCTH IpoBeaeHus ['33.
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B TeueHue BpemMeHH, NMPEAyCMOTPEHHOIO i OIUIaThl padOT, OTBETCTBEHHBIHUCIOIHUTEIh
MOATOTABIMBACT TEXHUUECKOE 3a/laHUe HKCIIEPTHON KOMUCCHU Ha TpoBereHue 1’33 u npemioxe-
HUS 10 KaHAMJATypaM PYKOBOAUTENS U OTBETCTBEHHOTO cekpeTaps (0OBIYHO ATO paHee Ha3Ha-
YEHHBIM OTBETCTBEHHBIN CEKPETAPh).

[Ipencenarens ['0D yuactByeT B hopmupoBannu ['93 U COMIacOBBIBAET €€ COCTaB, Y4aCTBY-
€T B MTOJITOTOBKE 33JaHUs WICHAM KOMHCCHH, OPTaHU3YeT MOATOTOBKY CBOIHOTO 3aKITFOUCHHS.

DKcIepT UMEeT MPaBo 3asiBIIATH CHEIHAIBHO YIOJTHOMOYEHHOMY IrOCYAapCTBEHHOMY OpraHy
0 HEOOXOIMMOCTHU TPEACTABICHUS IOMOJIHUTEIbHBIX MaTepHajoB, a Takke (popMyIupoBaTh 0Co-
06oe MHeHUe. B 00s13aHHOCTH 3KcIiepTa BXOJUT BCECTOPOHHEE OCYIIECTBICHHUE aHaIN3a MPe/ICTaB-
JICHHBIX MaTepuasoB, cobmroaeHne o0mux TpedoBanuii PO, cobionenne ycTaHOBIEHHBIX CPOKOB,
00BEKTUBHOCTh 1 OOOCHOBAaHHOCTH BBIBO/IOB, COOMIOICHNE KOH(UICHIIMATILHOCTH CBEIEHUMN U CO-
XPaHHOCTH MaTEPUaJIOB, MMPEICTABICHHBIX HA YKCIICPTHU3Y.

"D HaunHaeTcs ¢ MPOBENEHUS OPraHU3AIMOHHOIO 3aCeIaHus, Ha KOTOPOM MPUCYTCTBYIOT
YICHBI KOMUCCHH, 3aKa34WK, TPEICTABUTEIIH 3aHHTEPECOBAHHBIX OpTaHH3aIH.
TeppuropuanabHbie OpraHbl MOTYT JEJIETHPOBATh CBOETO MPEICTABUTENS B COCTAB IKCIIEPTHON KO-

~roonnr (Aen Trrmana ramnca)
MAvUrird \(Uvo upana 1uiivvag.

B npouiecce paboThl WieHbI SKCIEPTHOW KOMUCCHUHU U3YyYalOT MaTepUabl,
npecTaBiieHHbIe Ha D3 1 Ha OCHOBAaHHMM WX aHAJIN3a TOTOBAT UHIIUBU-
JyaJbHbIE SKCIIEpTHBIE 3aKimtoueHus. [Ipy HeoOXoaMMOCTH OCyIIeCTBIsA-
€TCS BBIC3/] YWICHOB SKCIIEPTHONW KOMHUCCHHU HA MECTO JUISI TIOTYICHHS J10-
MOJMHUTENbHON uHpopManuu. Ha OCHOBaHMM WHAMBHIYaIbHBIX JKC-
MIEPTHBIX 3aKIIOUCHUN PYKOBOIUTEIH TPYII MOATOTABIMBAIOT MPOCKTHI
TPYMIOBBIX 3aKIIOYEHUN, KOTOPhIE OOCYXKIAIOTCS Ha 3acellaHusiX HJKC-
" IIEPTHBIX TPYIN ¥ IPEICTABISAIOTCS OTBETCTBEHHOMY CEKPETapI0 HIIU
s DPYKOBOAMTEIIO IKCHEPTHON komuccuu. OOOOIIEHHBIH MTPOEKT 3aKI0ue-
. HUS 00CYyXIaeTcs Ha

| 3aKJTIOUMTENBHOM 3aCelaHud B TMPHCYTCTBUM 3aKazyMKa, pa3paboTduKa
" MarepHalioB, MPEICTABUTENS aMUHUCTPALIMH, [IPEICTaBUTEIEH 00IIecT
3 .' BEHHOCTH U TEPPUTOPHAIILHBIX OPTaHOB.

'51 3axioueHre ['00 moxanuckeiBaeTcs BCEMU WIEHAMU SKCIEPTHON KOMUCH

v

us cpoka nposeneHus ['00, naHHas skcnepTU3a cuutaercs 6e3pe3ynbrarr
HOM. Bee 3akiroueHus 1 0ocoOble MHEHHS MPUHUMAIOTCSI KCBEIEHUIO U CO3AETCsl HOBast SKCIIEPTt
Hasi KOMUCCHS U3 DKCIIEPTOB, HE YYACTBYIOIIMX B Ipeaslayiei 1199,

Omnuara paboTHl SKCHEPTHOW KOMHUCCUHM IPU MpOAJIeHHE cpoka mpoBeneHus ['93 mpousBot
-AWres3a-cuer-epeaers MHPPOCCFHH— — — — — — —20—7 20— 20— — ———

3axiitoueHue, NOANMCAaHHOE KBATU(DUIMPOBAHHBIM OOJIBIIMHCTBOM YJICHOB 3KCIIEPTHOW KO-
MHUCCHH, NpuoOpeTaeT craryc 3akitodueHus [0 mocne ero yreepxkiaeHus pykooactsom MIIP
Poccun npukasoM, B KOTOPOM yCTaHABIMBAETCSA CPOK ACHCTBUSA 3aKIIOYCHHUS.
ITocne 3aBepmieHns '35 OTBETCTBEHHBIN HCIIOJIHUTEIb HAMPABIAET 3aKiItoueHue 100 3akazuuky
B TEYCHUE 5 JHEHU CO IHS YTBEPKICHHUs, KOIUIO 3aKIIIOYCHUS — CIIE[UAIbHO YIIOJJHOMOYEHHBIM Ha
TO TOCYIAapCTBEHHBIM OpraHaM B O0JIAaCTH OXpaHbl OKPYXAIOUIeH cpebl U UCIIOIHUTEIbHBIM Op-
raHam BJIaCTH, HAIpaBJs€T NMHCbMA O BBINOJHEHUN NOPYUYEHHS B CIIELUAIBHO YIIOJHOMOUYEHHBIE
dbenepanbuble opranbl, nucbMa B CMU, noarorasnuBaeT nHpopManuio B OaHKOBCKUE OpraHu3a-
1M, 0pOpPMIISIET aKThl IPUEMKH BBITIOJTHEHHBIX SKCIIEpTaMH paboT M TOKYMEHTHI JUIsl UX OIJIaThI.

[IpoBenennie mOBTOpHON D3 BO3MOKHO, €CIIH:

*HEe00X0IMMO JOpaboTaTh MaTePHUAIIbI TI0 3aMEUYAHUSIM U TIPEIOKCHHSM;

*€CJIM MPOU30LUI0 U3MEHEHUE YCIOBUM IIPUPOAOIIONIB30BAHUS;

*peanu3aius 00beKTa MPOUCXOANIIA C OTCTYINIEHUEM OT paHee MPUHATHIX PelleHUl;

*HCTEK CpoK aerictus ['D0.
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3akimoueHne 1[99, yTBEepkKIAECHHOE YINOJHOMOUYEHHBIM OpraHaM TEpSAeT HOPUIAUYECKYIO CHITY
10 PELIECHUIO CYyAa.

[ToBTOpHAsT KOMHCCHS, TPOBOIUMAS 110 PELICHUIO CY/IeOHBIX OPraHOB, OCYILECTBISETCS KC-
HEPTHBIM TO/IPa3/IeIeHuEM, KOTOPOE BRIOUPAET CYII.

[Tocne 3aBepiieHHs MOBTOPHOU HKOJIOTHUECKOM SKCIIEPTU3BI 3aKIIIOUEHHE HAIIPABIISETCS B TOT
Opras, 10 pelIeHNI0 KOTOPOTro OHA IPOBOJUIIACK.

Kax Op110 ckazano Bbimie, B Poccuiickoit denepaniuu Takke MOXKET MPOBOIUTHCS OOIIECT-
BEHHas sKoJjoruueckas skcrneprusa. Llens ee coBnagaer ¢ uensto ['09, HO HapsAy ¢ 3aj1ayaMu He-
MOCPEACTBEHHOM 3KcnepTu3bl OO MMeeT 1eib NPUBJIeYh BHUMAHNE rOCyIapCTBEHHBIX OPTaHOB
K KOHKPETHOMY OOBEKTY M IIMPOKO PACIPOCTPAHUTH HAyYHO 0OOCHOBAHHYIO MH(OPMAIIHIO O €ro
MOTEHIUATBHON IKOJIOTMYECKOM OMacCHOCTH.

O6wexkramMu ODD SBISIOTCS T K€ O0BEKTHI, UTO M mojaiexane 1’93, KpoMeoObBEKTOB CO-
CTaBJISIFOIIMX TOCYIaPCTBEHHYIO TalHY.

023 npoBoaUTCA MO MHUIIMATUBE IPaK/laH, OOIIECTBEHHBIX OpraHU3alliii, OPraHOB Ca-
MoympasieHus 1o 10 1’93, nubo OAHOBPEMEHHO C €€ MPOBEIACHHEM, HO HE3aBHCUMO OT
Hee.

03D MOXeT OCYyIIECTBIATHCS OOIIECTBEHHBIMH OpraHaMH, OCHOBHBIM BHJIOM JE€STEIbHOCTH
KOTOpbIX siBsieTcst oxpaHa OC.

Opranuzanusi, npoBogsiias O3, UMeeT MpaBo:

*TI0Jy4aTh OT 3aKa3uuKa JOKYMEHTALHIO Uil D3; 3HAKOMUTHCS C HOPMATHBHOTEXHUYECKOU
JIOKYMEHTALUEN;
*IIpUHUMATh y4acTue B pabore 93 6e3 mpasa rosoca.

O0s3aHHOCTH OOILIECTBEHHBIX 3KCIIEPTOB aHAJOTHYHbI 00S3aHHOCTSAM IrOCYyAapCTBEHHBIX JKC-
MEPTOB.

023 MOXET IPOBOAUTHCS, €CITU 3aPETUCTPUPOBAHO TOCYIAPCTBEHHOE 3as1BJIICHUE O MPOBEIE-
HUE DKCTIEPTHU3HI.

Opranbl camOympaBlIeHUs JOJKHBI B 7-THEBHBIA CPOK PAa3pelIUTh WM HE Pa3pelIuTh IKC-
MEePTU3Y.

Ortka3 B mpoBeneH OO BO3MOXKEH, €CIIH:

*0DD yxe OblIa IBaXK]IbI MPOBEJICHA B OTHOIIIEHUH ATOTO 0OBEKTa;

*HE BBIJEpKaHbI TPEOOBAHUS K 3asBICHHIO;

*B yCTaBe, HE MPUBEJICHBI B KAYE€CTBE OCHOBHOM JIESITEILHOCTU pabOThHI, CBA3aHHBIE C OXPAHOU
OC.

3akmouenne 093, COOTBETCTBYIOIIEE BCeM TpeOoBaHUsIM [ D3, HampaBisieTcsl CreHAIbHO
YIIOJTHOMOYEHHBIM OpraHaMm D3, opraHaM caMOyIpaBleHus, OpraHaM, IPUHUMAIOIIUM PELICHUS O
peanu3anuy J1aHHOTO MPOEKTA.

3axmrouenue OO0 mpuoOpeTaeT IOPUANYECKYIO CUITY MTOCE YTBEPXKIEHHUS €€ CIieluaIbHO

YIOJHOMOYEHHBIM OpraHoM B oOmactu 39. Pesynbrarsl OO0 MOryT OBITH OMYOJMKOBAHBI B
CMU.
[Ipu 06CyXIeHUH PKOJTOTHIECKON IKCIEPTHU3I HENlb3sl 3a0bIBaTh O TAaKOM Ba)KHOM €€ JTare, Kak
OIICHKa BO3JEHCTBUS Ha oKpyxkaromryio cpeny (OBOC) — mpouenypa ydeTa SKOIOTUYECKUX Tpe-
OoBaHui 3akoHONATeNbCTBA PO mpy MOATOTOBKE M MPUHATUU PEHICHHUH O COLMAaTbHO3KOHOMUYE-
CKOM Pa3BUTHH O0IIECTBA.

Mertononoruss OBOC — 3T0 01uH U3 Ba)KHEWIINX WHCTPYMEHTOB CUCTEMBI IOJATOTOBKH, MPH-
HATHUS ¥ pean3aluy perieHnid B 001acTu MPUPOIOTIOIb30BaHUS.

[Ipouenypa OBOC ocymecTBisieTcsi, Kak MpaBWJIO, B PaMKaX TEXHUKO-?KOHOMHYECKOTO
000CHOBaHHUSI, B €¢ OCHOBE — B3[JISAJ HA HKOJOTHYECKHE MPOOIEeMbl, Kak Ha KOH(PIUKT B OOIIECT-
BEHHBIX OTHOIIICHUSX.

CymiecTByromas ceiiuac cucremMa OUEeHKH UMEET PsiJi HEJOCTATKOB:

*HOPMHPOBaHHUE Bceraa 0a3upyeTcss Ha MPOILUIOM OIBITE, HO OJHO3HAYHO HEINb3s CKa3arh, Oy-
IyT JIA TIPUTOJIHBI OTH JIaHHBIE B OyIyIIeM;
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*MHOTOTPaHHOCTbH BO3/AeHCTBHs Ha 00beKT (IIJIK yunThIBatoT AelicTBUE KaXKI0T0 KOHKPETHOTO
BEIIECTBA, B TO BPEMsl KaK BEIIECTBA ACHCTBYIOT OJTHOBPEMEHHO);

*OBOC nomkeH y4uThIBaTh 3KOJOTHUECKUE KOH(IIMKTHI, KOTOPBIE MOTYT BOSHUKHYTH HE3aBH-
CHMO OT KauecTBa MPOEKTa M3-3a CTOJKHOBEHHS MHTEPECOB KaK PA3IMYHBIX MPHUPOIO-
MMOJIB30BaTENICH, TaK U HACEJICHMSI.

OueBUIHO, YTO MPHU PEIICHUH YKOJIOTHUUECKUX TPOOJIeM HapsiTy ¢ UCIOJIb30BAaHUEM OIbITA B BHJIC
MOPOTOBBIX BEITUYHH HEOOXOAMMO YYHTHIBATH BO3MOXKHBIC HKOJIOTHYECKHE MOCIEICTBUS JIF00O0M
nesteabHocTH. [ToaToMy Oosbiioe 3HaUeHHe uMeeT oaHa u3 miaBHbIX 4yepT OBOC — 310 BO3MOXK-
HOCTbB BBISIBJISITh U YUUTHIBATh MOCIIECTBUS HAMEUAEMOU IS TEIIbHOCTH.

OBOC mpencrapiser coO0i BBISBICHHE, aHAIM3 M OIEHKY MPEIIoIaraeMbIX BO3EHCTBHMA
HaMeuyaeMou JesATeNbHOCTH, U3MeHeHni B OC B pe3ysbTarTe 3TUX BO3JEHCTBUI.

OBOC B 3HaYUTEIBLHOM CTENIEHU ABJISIETCA MPEICKa3aHUEM MMOCIIEICTBUM, HO HE3aBUCUMO OT
TOTO0, KaK MOJIyYEHBI 3TU MPEICKA3aHMs, OHU SIBIIIOTCS HE ()aKTOpaMHU, a JIUIIb MPEIMTOI0KEHU SI-
MH BEPOSITHOCTHOTO XapaKTepa.

B pamkax OBOC wHHIHATOP NEATEIBHOCTH (GUKCUPYET U MPEACTABISLET TO, YTO MPOJIEITAHO
UM B IIpoIiecce pa3pabOTKH MPOEKTa.

Chopmymupyem e OBOC:

*BcecTopoHHee paccMOTpeHUe MPEANOIaraéMblX BBITOJl U MOTEPh IKOJIOT0-COIUATBHO - DKO-
HOMHYECKOTO Pa3BUTHSI.

*BripaboTka 3eKTUBHBIX MEp 110 CHIDKEHUIO YPOBHS HEOIATOMPHUATHOTO BO3/ICHCTBUS.

*PaspenieHne B peruoHax 3KOJIOTHYECKUX KOH(DIHKTOB.

Wudopmanus, neodbxogumas aist nposeaenns OBOC, kak mpaBuUiIo NPEACTaBISIETCS B BUJC
IBYX OJIOKOB:

*Buyrpennuii 6mok. (CBs3aH ¢ MOJy4eHHEM HCXOAHBIX JAHHBIX O XapaKTepe HaMeuaeMoi
NEeATEILHOCTH M BUAax Bo3zaeicTBus Ha OC, cTeneHn 03a004eHHOCTH MPO(ECCHOHAIIOB,
OOIICCTBEHHOCTH, MECTHOTO HACEIICHU).

*Buemnuii 6510k. (Cofep>KUT UCXOIHBIE TaHHBIE O XapaKTepe MPUPOTHBIX YCIOBUM U aHTPO-
MOTEHHOM Harpy3Ku B TOM MECTE, IJIe MpeArnoIaraeTcs peaanusaius MpoayKTa).

Pesynbratom Bemonuenust nporenypsl OBOC sBISIOTCS MPOEKTHBIE U JAPYTHE PEIICHHS,
nonexarue ['99.

Takum 00pazoM, HEOOXOAMMO YETKO TpencTaBiaTh cede, uto OBOC siBnsieTcs mporeaypoi
MpeaBapsIOIIei, a, CieI0BaTeNbHO, M TECHO CBSI3aHHOM ¢ 2D, KoTopas mpenctasisieT co0oii 2¢-
(EKTUBHBIN BU YIPABICHUYECKON JEATEIHLHOCTH B (hOpME MpeayNnpearuTeIbHOTO KOHTPOJIS U T0-
3BOJISIET YYUTHIBAET DKOJIOTUYECKHUE TPEOOBAHUS HA CTAIUU MIPUHSITUS YIIPABIECHYECKUX PEIICHUN,
a ,3Ha4YMT, UTPACT BAXKHYIO POJIb B CHCTEME IKOJIOTHUYECKONU O0€30MaCHOCTH.

JKonoruyeckum ayguT

Ilo onpenenennto MexayHapoIHON OpraHM3alMM IO CTAHIAPTU3ALMH, IKOAOUYECKUIL ay-
oum — 3TO CHUCTEMaTHYeCKH NMPOBOAMMBIN M JOKYMEHTHPOBAHHBIN Ipoliecc MPOBEPKU, 3aKIIIO-
YaOIUiica B 0ObEKTUBHOM MOJIYY€HHH M OLEHKE WH(OPMALIUU C LIETIbI0 ONPeeIEHUs] COOTBETCT-
BUSI KOHKPETHBIX HKOJIOTMUECKUX MEPOINPUATUH, YCIOBHM, CUCTEM YIpaBIEHUS UM MH(GOpMaLIUU
0 HUX KPUTEPHSIM aylnuTa, a TAK)Ke NEpeadd pe3ysbTaToB 3TOrO Mpoliecca 3aKa3uuKy. DT KpUTe-
pUH MOTYT OBITh OCHOBAaHbI Ha MECTHBIX, HAIMOHAJIbHBIX WM MEXIYHAPOIHBIX HKOJIOTHUECKHX
HOpMaxX, TOCY/IapCTBEHHBIX 3aKOHAX WJIM HOpPMaTHBAaX, Pa3pelICHUAX W JONYILEHHUAX, YCIOBUAX
paboTHI CUCTEM YIIpaBJICHUS, KOPIIOPATUBHBIX CTaHAAPTaX WM METOIAWYECKUX YKa3aHHIX MEXIY-
HapOJIHBIX OpraHU3aluil.

B Poccuu npaBoBast 1 HopMaTuBHas 0a3a 3KOJIOTMYECKOTO ayAuTa TOJbKO HAYMHAET
¢dopmupoBarbcsa. B HacTosIiee BpeMs IKo0cudeckuil ayoum yroMUHAEeTCS B TaKUX J10-
KyMEHTax, Kak:
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[lonoxeHne O JUICH3UPOBAHUHU OTACIBHBIX BHJIOB JACIATEILHOCTH B O0JIACTH OXPAaHBI OKPY-
JKarollen cpenbl, yrBepxaeHHoe noctanoBienrnem Ne 168 [IpaBurenscTBa
Poccuiickoit @enepanuu ot 26.02.1996;
*[Tpuka3z Ne 282 MIIP Poccun «O mopsiike nMpoBeACHUS padOT IO JIMIICH3UPOBAHUIO OTIEIb-
HBIX BUJIOB JICSTEIILHOCTH B OOJIACTH OXPaHBI OKPYKAOIIEH Cpeabl» OT
18.06.1996 r.;
*BpemMeHHbIN MOPSA0K OpraHU3alMi U MPOBEACHUS JTUIEH3UPOBAaHUS OTACIbHBIX BUIOB Jesi-
TEILHOCTH B 00JIaCTH OXpaHbl OKpYKaroIIeH cpeabl (mpuinokenne Ne 3 k mpukazy Ne 282
MIIP Poccun ot 18.06.1996).
B cooTBeTcTBUU C 3TUMHU JOKYMEHTAMH, I IPOBEACHUS pabOT MO HKOJIOTHUYECKOMY

ayUTy HEOOXOIUMO IMOJIYUUTh JTUIICH3UIO.

JlokyMeHTBI, OOOCHOBBIBAIOIIUE 3KOAYAUT KaK BH]I
NESITEIbHOCTH U PEIIAMCHTUPYIOIIUE €ro MPOBEIACHHUE,
MOKa CYIICCTBYIOT B BHJIC MPOEKTOB. OOBIYHO IKOAYITUT
MPOBOMIAT HCXONS W3 MOTPEOHOCTEH NPEANpPUATHS C
y4eTOM MEXIYyHapoIHbIX crangaptoB cepuu 14000

(manmpumep, MCO 14010), wuncTpykKuuii MupoBoro

0aHKa, CXeMbl SKOJIOTMYECKOIO YIPABICHUSI U ayduTa

EBpomneiickoro Coro3a, a Takke MPaKTUKHU [IPOBEICHUS

ayuTa B IpYruX CTPaHaXx.

Ha mpakTuke 5KOJOTHYECKUil ayAuT MPOBOIUT SKOJIOTUYECKHH aynuTop — (pu3muecKkoe JuIo,
oOnagaroniee oQpHUIMAIbHBIM IPABOM MPOBEIEHHS IKOJIOIMYECKOTO ayAMTa, T.€. FOCYI1apCTBEHHOM
JIMLIEH3UEH, NTOJIy4YEeHHONW B YCTaHOBJIECHHOM NOpsJIKe. B kauecTBe 3k0ayquTOpa MOKET BBICTYIATh
TaKXe ayIUTOpCKas OpraHU3alus — IOPUANYECKOe JIUI0, 00Jaatoliee rocy1apcTBeHHON JIHUIEH-
3UeH Ha MPOBEJAEHUE IKOJIOTUYECKOTO ayAUTa, IOJYYEHHON B YCTAHOBIEHHOM IOPSJIKE.

B paMkax 3K0JIOTMYECKOro ayuTa PEIIArOTCs CIEIYOLIUE 3aauHn:

*COZIEHCTBHE NPEANPUATHAM (OpraHU3alKsIM) B CAMOCTOSATEIIBHOM PEryIUPOBaHUU MX 3KOJIO-
THYECKOH IMOJIMTHUKH;

*ONpENECICHUE TPUOPUTETHOCTH IMPEAYNPENUTEIBHBIX MEpP, HAIPABICHHBIX HA BBIIIOJHEHUE
9KOJIOTHYECKUX TPeOOBaHMI HOPMAaTUBHBIX aKTOB;

*TIOJITOTOBKA INMPEUIOKEHUM IO OpraHU3aluu MPUPOLOOXPAHHOM JEATEIBbHOCTH HA IPENNpHU-
SITUW, CHIDKEHUIO (DMHAHCOBOTO PUCKA IS MTPEANIPUSATHI.

DKOJIOTHYECKNI ayAUT MPOBOAUTCS IIPH PELICHUH CIELYIOINX BOIIPOCOB:

*OpraHu3alys IPUPOIOOXPAHHON NEATEIbHOCTH Ha IPOMBILIJIEHHBIX U UHBIX NPEAIPUATHAX;

*r3MeHeHue (popM COOCTBEHHOCTH MIIU YIIPABJICHHUS;

*3aKJIFOYEHHE JOTOBOPOB HA HKOJIOTHYECKOE CTPAXOBAHUE;

*(uHAHCUPOBAHHE PKOJIOTUUECKUX MEPOIIPHUATHI U IPOrpaMm;

*UHBECTULIMH B IIPUPOTOOXPAHHYIO, XO35UCTBEHHYIO U UHYIO I€ATEIbHOCTD;

*BbIJIa4a JIMIICH3UI Ha OT/IeNbHbIE BUJIBI IEATEIILHOCTU B 00JIACTH OXPaHbl OKpYXKarolei cpe-
TIBL.

OO6beKkTaMu 3KOJIOTUYECKOTO ayAuTa BBICTYNAIOT AEHCTBYIOIIME U CTPOSALIUECS MPEATNPUATHSL
U OpraHM3aluy, padoTa KOTOPHIX OKAa3bIBAET MJIM MOXET OKa3blBaTh BO3JEHCTBHE Ha OKPYXKaro-

Iyto CPey.
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O6o06m1eHHas mporeaypa MporpaMmbl

IKOJIOTHYECKOTO ayluTa BKIIIOYAET B ceOs 5 aTaros:

1. Dran moAroTOBUTENBHBIX PadOT
(MoTHBAIMEH SBISCTCS 3aKIIOUCHHUEC

(HMHAHCOBOTO JI0TOBOPA).

2. IlnanupoBaHHEe IPOrpaMMBbI FKOAYIUTA
(mpenBapuTenbHBIA cOOp, 0000IICHIE

HUCXOOHBIX I[aHHI)IX) .

3. Pabora Ha 00BbEKTaX IKOJIOTHUYECKOTO

ayauTa.

4. 3axmrounrtelbHbIN dTamn. [logroroska

OTUYCTHBIX MAaTcpUualioB.

5. Hcnons3oBaHue MarcpuaioB

OKOJIOTMYECKOro ayaura.

Ha nepBom »Tarne onpeenstoTcst OCHOBHBIC 1€MW U 3a7a4i DA, OIOKETHI U CPOKHU
MIPOBENICHUSI TIPOTPaMMBbI PadoT, 3aKitodaeTcsl ((MHAHCOBBIA JIOTOBOP, (pOpMUpPYETCs TpyIa KO-
JIOTUYECKOTO aynuTa (PyKOBOIUTEIb SKOIOTUYECKOTO ayIUPOBAHUS JOJKEH OBITh KBATU(UIIUPO-
BaHHBIM CHEIUATUCTOM, UMEIOIIUM ONBIT PadOT MO aAyAMPOBAHUIO; 00sA3aTEIBHBIM YYaCTHUKOM
DA nomkeH ObITh PEJCTaBUTENb 3aKa3unKa).

DKOayIuT OCYIIECTBIISETCS 10 TUIaHY, KOTOPBIN SBJISETCS O(QUIIMATBHBIM JOKYMEHTOM, OTpe-
JENSIOMNUM 00beM U HalpaBJICHUS UCCIIeIOBAaHUM 1O OLIEHKE CTENEHH dKOJIIOTUYECKON 0e30macHo-
cTH oObekTa. [IporpaMmy 3KOJIOTMYECKOTO ayAuTa yTBEPHKAAeT 3aKa3yMK M0 COIVIaCOBAaHUIO C pPY-
KOBOJICTBOM I COOCTBEHHHKOM 00beKTa. B Hee MOTYT OBITh BKIIFOUEHBI OI[EHKA COCTOSHUS TIPH-
POIOOXPaHHOM NIEATETLHOCTH 3aKa3yuKa, aHaJu3 BO3MOXKHBIX IKOJIOTHYECKHUX IMOCIEACTBUI BO3-
JIEHCTBUS Ha OKPYKAIOIIYIO CPEy, BEIpaOOTKa PEeKOMEHIAllMii B COOTBETCTBHH C TIAHOM IMPOBE-
JICHUS! SKOJIOTUYECKOTO ayAuTa.

OcHOBHBIE POLEAYPHI, UCTIONB3YEMbIE B IIPOLIECCE HKOAYAUTA:

*IIPOBEpPKA MEPBUYHOM JOKYMEHTALMM, KYPHAJIOB PETUCTpPAlMA UM MPOYUX MaTEepHasoB, CO-
JIEpIKAIUX TTOKA3aTeNH MPUPOJOOXPAHHON AEATEINbHOCTH;

*cOop uHpOpPMAIH B paMKax MPOrpaMMBbI YKOAyIuTa, BKII0Yas coO0eceqoBaHus U TECTUPOBA-
HUE COTPYIHUKOB;

*BU3yallbHOE 00CIe0BaHNe 00BEKTA;

*IIPOBEpPKA COCTOSIHUS U HKCIUTyaTallui TEXHUUYECKUX CPEJICTB;

*WICCJIEIOBAHNE XapAKTEPUCTUK OKPYKAIOIIEH Cpe/ibl i paKTOPOB HETaTHBHOTO BO3ICUCTBUS;

*BBIPA0OTKA PEKOMEH AN IO COBEPIIICHCTBOBAHUIO MPUPOJOOXPAHHOMN JEATEIHHOCTH U pa-
[IUOHAJILHOMY MCIIOJIb30BAHHUIO TPUPOAHBIX PECYPCOB.
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Kak npaBuio, skoayuT OCyIIECTBISETCS 3a CUET CPEACTB 3aKkazuuka. B ciydasx, korna 3a-
Ka3uyuKOM SIBJISIFOTCS (peliepalibHbIE WM TEPPUTOPUATIBHBIC OPTraHbl HMCIIOJHUTEIBHON BIIACTH
cyobekToB PD unu opranbl rocyapCTBEHHOTO KOHTPOJISL M HAA30pa, OIUIaTa pacxooB Ha MpOBe-
JIEHUE SKOAyIUTa IPOU3BOAUTCS 32 CUET HKOJIOTHIECKIX (DOHIOB.
IKonozuueckuii ayoum mosricem npoeoOUmMbCA .
*TI0 UHUIMATHBE MPEANPUATHS C LEIbI0 MPOBEPKH COOIIONEHUS UM SKOJIOTHYECKUX TpeOoBa-
HUN U BBIPAOOTKU KOPPEKTUPYIOLINX MEp, MO3BOJISIOMINX U30€XKAaTh KECTKUX CAaHKLIUN CO
CTOPOHBI OPTaHOB rOCYAAPCTBEHHOTO SKOJIOTUIECKOTO KOHTPOJIS

*TI0 UHUIIMATHBE CTOPOHHEH IO OTHONICHHUIO K 00CiIeyeMOMYy OOBEKTY OpraHH3aIuu 10 CO-
IJIaCOBAHUIO C PYKOBOJICTBOM MJIM COOCTBEHHUKOM IMPEANIPUSATHS.

Pe3ynbraroM 3KOJOTHYECKOro ayAuTa SBISETCS 3aKIIOUEHUE, TIe OTpakaeTcs OOBEKTHUBHAS
OLICHKA DKOJIOTMYECKON OMACHOCTU MPEANPUATHS, a TAaK)Ke PEKOMEHJALUU [0 YCTPAaHEHUIO OTMe-
YEHHBIX HEJOCTATKOB M COBEPIIICHCTBOBAHUIO MIPHUPOIOOXPAHHON NEATEIHHOCTH. 3aKIIOUCHUE SIB-
asieTcsi 0opUIUATBHBIM IOKYMEHTOM, B COOTBETCTBUU C KOTOPBIM 3aKa34UK IKOJIOTHMUYECKOTO aylH-
Ta 00€CIeurBaeT BHITOJIHCHNE HEOOXOAMMBIX MEPOIIPUSITHIHA.

Pe3ynprarel s5K0IOrHYECKOro ayauTa J0JkHBI yuuTeiBathess MIIP Poccun u ero teppuropu-
ATBHBIMU OpraHaMH MPH PaCCMOTPEHUH BOIIPOCOB, OTHECEHHBIX K X KOMITIETeHIIMU. TpeboBaHus
K (hopme u copepKaHUIO OTYETA O MPOBEICHUU IKOJIOTUUECKOTO ayJIuTa YCTAaHABIMBAET 3aKa3uHK.

s popMHupOBaHHSI OCHOBHBIX UCXOJHBIX JIAHHBIX MOTYT OBITh HCIIOJIb30BAHBI CIICAYIONIUE
JIOKYMEHTBHI:

*3KOJIOTMUYECKHM MacopT MPEANPUSATHUS;

*11aCIIOPT BOJHOIO XO351ICTBA;

*3KOJIOTHYECKasl CTATHCTUKA OTYETHOCTH;

*IUIaTEKU 32 MOJIb30BaHUE MPUPOAHBIMU PECYPCAMU U pa3MEIIEHUE OTXOIO0B.

Jkonornyeckas ceptudukaumusa
OnHMM U3 HamnpaBJICHWM pelleHusi BONPOCOB 00ECIeUeHUsl KauecTBa OKpY)Karolled cpebl,
OXpaHbl 370pOBbs, oOecreueHust 6e30MacHOCTH MOTPEOUTENs PA3IUYHbIX TOBAPOB U YCIYT SBIIS-
ercs ceprudukanus. TepMUH «CepTH(PUKALM UCTONIB3YIOT JOCTATOYHO HIMPOKO, IPUMEHSSI €T0
K OILIEHKE Ka4eCTBa KOHKPETHBIX TOBApOB, YCIYT, IPOIIECCOB (B TOM YUCIIE U

TeXHOJ'IOFI/I‘-IeCKI/IX), CHUCTEM (Haan/IMep, CHUCTEM Ka‘-IeCTBa), IIpOU3BOACTBA.

" ‘ Ceprudukaius cCOOTBETCTBUS — ITO JEHCTBUE TPEThEn

CTOPOHBI, JOKA3bIBAOIICE, YTO obecneunBaeTcs

Heo0X0o/1MMasi YBEPEHHOCTh B TOM, YTO JIOJIKHBIM
o0pa3oM UJIeHTUDUIIUPOBAHHAS TPOTYKIUS
COOTBETCTBYET KOHKPETHOMY CTaHJAPTY WJIHU IPYTOMY

HOpMaTUBHOMY JOKyMeHTY. [Ipu aTom nox

COOTBETCTBHEM MMOHUMAETCS COONIOCHNE BCEX
YCTaHOBJIEHHBIX TPEOOBaHUMN K MPOAYKIIUHU, ITPOLIECCY
nmy ycayre. [lox TpeTrbeit cTOpOHON TOHUMAETCS JTUL0
WJIY OpraH, IPU3HABAEMbII HE3aBUCUMBIM OT

YYaCTBYIOIIMX B paCCMAaTPUBAEMOM BOIIPOCE CTOPOH.
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VYyacTByroII1e CTOPOHBI IPEACTABIISAIOT, KaK MPABUJIO, MHTEPECHI MOCTABIIMKA (IIepBasi CTOPOHA) U
nokymnarenei (Bropast cropona). CieayeT 0co00 MOTYepKHYTh, YTO CEpTHUPUKAIUSA — ITO BCEraa
JICUCTBUE TPETHEH CTOPOHBI.

DKonoruyeckasi cepTudGuKaIys SBISCTCS YIPABICHYSCKOW MEepOid M0 00eCIIeYeHUI0 KaueCTBa
TOBAapOB, paboT, yCIYT SKOJIOTMYECKOro XapakTepa. DKocepTH(PHUKALUS POBOAUTCS C LIETBIO CO3-
JaHUST SKOHOMHKO-TIPABOBOTO MEXaHU3Ma I10 PeasIM3alliy MIpaBa TpakaH Ha OJArONpHITHYIO OK-
PYXKatoLlyIo Cpeny.

DkocepTuduKamms CrocoOCTBYET:

*BHEJIPEHUIO HKOJIOTUIECKH OE30IMaCHBIX TEXHOJOTHUECKUX MPOIIECCOB M 000PYIOBaHMUS,

*TIPOM3BOJICTBY PKOJIOTMUYECKU O€30I1acHOM MPOIYKIUU Ha BCEX CTAIUSAX €€ )KM3HEHHOIrO LHK-
J1a, TIOBBIIIEHUIO €€ KaueCTBa U KOHKYPEHTOCTIOCOOHOCTH;

*CO3/IAHUIO YCIIOBUH JJIsi OpPraHu3aluy IPOU3BOACTB, OTBEYAIONINX YCTAHOBICHHBIM KOOI H-
YECKHUM TPeOOBaHUM;

*COBEPIIECHCTBOBAHUIO YIIPABICHUS XO35MCTBEHHON U UHOU J€ATEIbHOCTBIO;

*TIPEJIOTBPAIICHUIO BBO3a B CTPaHy DKOJIOTHYECKH OMACHBIX MPOMYKIIUH, TEXHOJIOTHUMH, OTXO-
JI0OB, YCIYT;

*UHTETPAIMA YKOHOMHKHU CTPaHBI B MUPOBOM PHIHOK W BBIMIOJIHCHUE MEXKITYHAPOIHBIX 00s13a-
TEJBCTB.

Jlig co3naHusi MpaBoOBOM 0a3bl OpraHU3alUU U MPOBEACHUA PAdOT MO IKOCEPTHPHUKALUU
MIIP Poccuu popmupyet cructeMy SKOIOTHYECKON cepTU(UKAINU, COAEPKAIILYIO:

*KOMIUIEKC HOPMaTUBHBIX JOKYMEHTOB, YCTaHABIMBAIOUIMX IIPUHLUIIBI, HOPMAaTUBbI U MIPaBU-
J1a SKocepTU(UKAIIH;

*CHUCTEMY OpraHoB, O00€CIEUYMBAIOIIMX OpPraHU3al[MOHHO-METOINYECKOE PYKOBOACTBO €S-
TEJBHOCTBIO 110 TIPOBEICHHUIO KOCEPTH(PHUKALINH, aTTECTALUIO IKCTIEPTOB-ayIUTOPOB U aK-
KpEeIUTALMIO OPraHoB IO 3KOCEPTU(HUKALNHU, TTPOBEICHNUE YKOCEPTUPHUKALIMY, HUHCIIEKIH-
OHHOT'O KOHTPOJISI U MUHPOPMALIMOHHOE 00CITYyKUBAHUE;

*peecTp CUCTEMBI JJIsl ydeTa OPraHOB MO 3KOcepTU(PUKAIMH, CEPTUPUIUPOBAHHBIX 0OBEKTOB,
BBIJIaHHBIX 9KOCEPTU(UKATOB.

Ora cucTeMa CTPOUTCS Ha CIAEAYIOUIUX MPUHIMUIAX:

*HAJINYUS COOCTBEHHON OPraHU3allMOHHOW CTPYKTYpHI;

*HE3aBHUCUMOCTH OPIaHOB 10 SKOCEPTU(UKALIUU OT YyUaCTBYIOIIHUX CTOPOH;

*yCTaHOBJIEHHE COOCTBEHHBIX MPaBUJI U MPOLEYp YIPABICHUS AJIsl IPOBEACHUS IKOCEPTU(U-
Kallnu;

*B3aUMOJIEHCTBUS Ha OCHOBE COIVIAILICHUH ¢ MHBIMU CHCTEMaMHM cepTU(UKAIMK (CUCTeMa cep-
tudukau 'OCT P, cucrema rurueHuuecKoi cepTu(UKaLum).
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DKoyioruyeckas cepTuUKaIUs MOKET IPOBOUTHCS KaK B

00s13aTeIbHOM TOPSIZIKE, TaK U Ha TOOPOBOJIBHON OCHOBE.

Oosazamenvhasn IKocepmuduxkayus NPOBOAUTCA B CIydasX,
MPEyCMOTPEHHBIX 3aKOHOJATeIhCTBOM P®D, pecrybnuk B
cocrase PO. Jooposonsvnas cepmughuxayus oCylmecTBISACTCS B

paMKax Cucremsbl B TEX ClIy4asix, 110 KOTOpPbIM B

3aKOHOJATeNbHBIX akTax PD He mpeaycMoTpeHo mpoBeAcHUE
00s13arenbHON dKocepTUUKanuy. OHa BBITOTHICTCS 110
WHULIMATUBE 3asBUTEIIS HA OCHOBE JOTOBOPA MEXIY OPTaHOM I10

CepTI/IQ)I/IKaLII/II/I " 3a4BUTCIICM.

MexaHu3M TOCTHKECHUS 1eJT SKOCEPTH(PHUKALINU BKIIOUAET B CEOI:

*YCTaHOBJICHHE TPEOOBAHUI IO 00ECIIEYCHHUIO IKOJIOTHIECKON O€30MacHOCTH;

*KOHTPOJIb COOJIO/ICHHS YCTAaHOBJICHHBIX TPEOOBaHMIA;

*Mephbl [IPABOBOTO U HKOHOMHUYECKOTO BO3JEHCTBUA [UIsd oOecrieueHus BBIIIOJIHEHUs TpeOoBa-

HUM 110 00ecreueHHI0 SKOI0rHYEeCKOil 0€30MacHOCTH.

Pabotsl mo ceprudukammu B pamkax CHCTEMBI OCYIIECTBISIOT OPraHbl MO AKOCEPTUPHUKA-
IIUM, UCHBITATEIbHO-aHAIUTUYECKHE Ja00paTopuu (LIEHTPBI), IKOAYIUTOPbI, KOTOPbIE JOJKHBI
OBITh aKKPEIUTOBAHBI WM aTTECTOBAHBI B YCTAHOBJICHHOM mopsiake. Oprassl 1o skocepruduka-
UM akkpeauTyrorces B CucteMe Ha IpaBo MPOBEIEHUs paboT, UCTIBITATEIbHOAHAIUTUYECKHE J1a-
0opaTopuH - Ha TEXHUYECKYIO0 KOMIIETEHTHOCTh M HE3aBUCUMOCTb.

WNudopmarus 06 oObekTax, IpOIIEAIINX dKocepTUhHUKaIMI0, BKItodaercs B [lepedens, ko-
TOPBIN €XKEroHO MyOnuKyeTcs. B cirydae Hecormacus 3asBUTENS C PEICHHEM OpraHa 1o dKocep-
TUUKaMu 00 OTKa3e B BbJA4e HKOCEPTU(UKATA, JAHHOE PELICHHE MOXKET ObITh 00KaJlOBaHO B
dbenepanbHoM opraHe CUCTEMBI.

PaccmoTpuM ¢yHKIIMM, BBIOJIHEHHE KOTOPBIX MTpeaycMaTrpuBaeTcs B pamkax CHUCTEMBI.
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Benedue peecTpa CHOTEMED Wiy DopMHPOBAHNE TOMHTHER B oblacTy
SEGCERTH DHEAITHE
BsaumoneficTENe H rapMoHHSAIHA
AXKpemHTAIHA OPTAHOE M0 SKOCEPTH- | gl !
4 OEATENEHOCTH C MeEIVHADRONHEIMH,
HEAITHH
HAIHCHANBHEME H OPVTHMHE CHCOTE-
MaMH CepTHHEAIHE
AvrpeIHTAIHA HCOETATENEHO -
ol

DE}.FI.T.'[EETBJIEHHE HHCIIEEKITHOCHH QT
KOHTpOIA

AHANHTHYIECKHE NabopaTopH i

DbecnedeHHE HHPOpMAHOHHEE H
KOHCYABTATHEHO-METONHYECKHE YOIYT, | g g [IOBLINEHHE KEATH QHEAIHH CIE1Ha-

HeobXOMHMEE ANA ( YHEIHOHHpOBaHHA MHCTOE E oblacTH sKocepTHHHEALIHH
(CHCTEMEL

SEocepTHRHEAIIHA obbLEKTOR

HO,I[FOTOBKB. H aTTECTAOHA FECIIEDTOR-

AYOHTOpoE CHCOTEME DbecnedeHHe Ha OCHOBE SAKIIEOYAE -

MEY COTMAMIEHEH ¢ TRYVTHME CHOTE-
PaspaboTea 0 apTyanmsanua HopMa- » MaMH CEpTHPHEAIHE E3aHMHOTO IpH-
THEHO-METORHYEECKOH DoKyMeHTAHHE, sHaHHA CEpTHOHEATOE, ATTECTATOE,
HCIONEIVeMod B paMkax CHCTEME H ee | - ™| 3HEKOE COOTBETCTEHA H PEIVILTATOR
EKCHEpTaMH AHATHIOR

Puc. 8.1. ®ynkunu cucreMsl cepTupukanumn

JleTeTbHOCTh OPTaHOB 10 AKOCEPTU(GUKAIMHA U HCIBITATEIHHO-aHATUTHYECKUX J1TabopaTo-
puii (LIEHTPOB) OCYIIECTBISIETCS Ha OCHOBE JIHMIIEH3MOHHOIO JI0rOBopa, 3akitoueHHoro ¢ MIIP
Poccun.

[Topsimok mpoBeneHust padbot mo sKoceptTudukanuu B paMmkax Cucremsl B 00IIeM BUjE Ipe-
JyCMaTpHUBAET:

*HAIIpaBJICHUE 3asBUTEJIEM JIEKJIapallii-CIIPaBKH O MPOBEJICHUHU DKOJIOTUYECKOW cepTuduka-

IIUY KOHKPETHOTO 00BEKTa B COOTBETCTBYIOIINIA OPTaH MO CepTH(PHUKALINY;

*paccMOTpEHHE AeKIapanun-3asBKHy;

*BBIOOD HCHBITATEIbHOM TabopaTopuu(LIEHTPa);

*TIPOBEJICHHE UCCIIEIOBAHNI MU MCIIBITAaHUM 0TOOpaHHBIX (1Ip0o0) 00pa3oB;

*YCTaHOBJIEHUE COOTBETCTBUS CEPTUUIUPYEMOro 00bEKTa MPEAbIBIIEMbIM K HEMY Tpebo-

BaHUSIM U IPUHATHE PELICHUs O BO3MOXKHOCTH BbIJIauH dKOCcepTU(UKaTa;
*MH()OPMUPOBAHHE 3aBUTEIIS O PE3YIbTAaTaX IKOCEPTUDUKAIIH;
*BBIZIAYY DKOCEpTU(HUKATa HA OCHOBE IOJIOKUTEIBHBIX PE3YyIbTaTOB CepPTU(UKAIINN U BHECE-
HUe cepTuuIpoBaHHOrO 00bekTa B Peectp Cucremsl.
Bces nesrensHOoCT CHCTEMBI ONIUPAETCSI HA HOPMAMUBHO-MEMOOUUECKYIO Da3y:

*3aKOHBI, 3aKOHOJaTeNIbHBIE aKThl, coriamenus Poccuu, coneprkaiiue 3KoJorudeckue Tpedo-
BaHUS WJIM BOTIPOCHI KOCEPTH(PHUKAIINY;

*HOPMAaTHBHBIE JIOKYMEHTHI TOCYJapCTBEHHBIX OPraHOB KOHTPOJS M HAA30pa, COMEepIKalie
TpeOOBaHMS IO OXPAaHE OKPYXKAIOLIEH CPEIIbI;

*MEXIYHApOIHBIE M HAIIMOHALHBIC CTAHIAPTH M HOPMBI TI0 9KOOE30TIaCHOCTH;

*KOMILIEKC PYKOBOSIINX TOKYMEHTOB, YCTAHABIMBAIOIINX TPUHIIMITEI, OPTaHU3AINIO, TTPABH-
JIa ¥ IpOIIeyphl dKocepTrduKanuu B Cucreme;

*CIIPaBOYHYIO, OTYETHYIO M JPYTYIO JOKYMEHTAIHIO TI0 CepTH()HUKAIINY;
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*TIepeyeHb 0OBEKTOB, MOICKALINX IKOCEPTUDHUKAIINH.

DKOHOMUYECKAs! JIEATEIHPHOCTh CUCTEMBI OCYIIECTBISIETCS HA OCHOBE JIUIICH3UOHHBIX COTJIA-
HICHUH ¥ XO3HCTBEHHBIX JOTOBOPOB. CpeCcTBa, MOMyUYEHHBIE 110 JIMIIEH3UOHHBIM COTVIALICHUSM U
X03JI0TOBOpaM, a TAaK)Ke WHBIC CPEICTBA, MCIOIB3YeMbIE ISl OpraHu3anuu (yHKIIMOHUPOBAHUS
CucreMbl, akKKyMYIUPYIOTCS Ha cdere enepaibHoro oprana CHCTEMBI.
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duianana ¢enepajbHOro rocyiapcTBEHHOr0 0I0I:KeTHOI0 00Pa30BaTeIbLHOIO YUPeKIeHUs
BbICIIEr0 00pa3oBaHus
«HanuoHaJbHBINA HCCIEN0BATEILCKUI YHUBepcuTeT « MW
B I. CMoJIeHCKe

MeTtoauyeckne peKOMEeHAAIUH K NMPAKTHYECKUM 3aHATHAM
10 IMCUHUILINHE
IKOJIOI'Us1

(HAMMEHOBAHME JIMCLUTLIMHBI)

CMoOJIeHCK
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1.Uenun n 3agaun, o6bem npakTu4eCKMx 3aHATUM NO QUCLUMNITINHE
[lenb MpaKkTUYECKUX 3aHITHHA MO TUCIHUIUIMHE «IJKOJOTHS» — 3aKpPEIUICHHE JICKIMOHHOTO
Marepuana JUCIHUILTUHBI, O0y4YeHUE CTYACHTOB IPAKTHUYECKOW CTOPOHE KOMIICTCHIIMH, 3aKperi-
JICHHBIX 32 TUCIUTUTMHOM.
OOBbeM MPAaKTUYECKUX 3aHATHH - B COOTBETCTBUH C pabodell MporpaMMoi JUCIHUILTHHBI
«CrenBompoChl TEOPUH IEKTPOIIPHUBOIAN.

2. 3agaHuA Ha npakTnyeckKkue 3aHATUA No AucuuniimHe

3adaua pacuéma 3azps3HeHUs ammocghepsl 8b16pOcAMU

PacyéT KOHIEeHTpauuu BpeAHbIX BelleCTB OT OJMHOYHOI'0 HICTOYHHMKA

Yenoeue: JUis BeeX TpeX BEWIECTB COMVIACHO CBOEMY BAPMAHTY OIPENEHTh TP HEOIAronpHATHBIX
METEOYCIIOBUAX MaKCHMAaJbHblE 3HAYEHUsS KOHLEHTPALMU Tas3a C,' , PACCTOSHUSA X, HPHM KOTOPHIX
OHM JIOCTUTAIOTCS, @ TAKHKE HEOOXOMMBIE COMYTCTBYIONIUE NAPAMETPBI. BeTMUMHBI JUIS 3aHECEHHS B
MTOTOBYIO TAOIHILY: Cy' , X', F'y Cg, TIIK 5 -

PacyéT omacHOM CKOpPOCTH BeTpa

Ycnosue: Paccuurats onacHyro CKOpOCTb BETpa IpPH KOTOPOH OyAyT NOCTUTHYTHI KOHIIEHTPALUU
CwM', TIOJTYYEHBIE B TIPEBIIYIIEM ITYHKTE.

PacuyéT npuseMHBbIX KOHIEHTpauui no ocu ¢pakesa

Vcnosue: PaccuntaTh, Kak paclpeleNsioTcs NPH3EMHBIE KOHIEHTPALMK ¢ 10 ocH (akenaa npu
HeOJIaronpusATHBIX METEOYCIOBUSAX U OMAacHOM CKOpocTH BeTpa? JlJis KaXJ10ro BeuiecTBa OCTPOUTh
rpaduKu pacupeaeaeHus KHIEHTpaIMK o ocH (akena B quana3oHe pacctostauii [0; 10-Xyv] ¢ marom
He pexe 0,25-Xv. Ha rpaduke yuects GoHOBYIO KOHIIEHTpaHIO, 0TMETUTH THHUIO TT/IK ;. I'padukn
JOJKHBI YZIOBJIETBOPATDH YCIOBUSAM:
e Trpaduk nomwkeH ObITh mocTpoeH oT 0 u 10 Xx=10-Xym, JOMKHBI ObITh OTMEUYEHBI BCE TOUYKH,
B3SIThIE JJI1 TOCTPOEHHUS (MAJIBIM KPYTJIBIM MApKEPOM);
® JIOJKHBI OBITh MOANHUCAHBI OCH, €AMHUIBI U3MEPEHUs BEITUUUH, OQPOPMIICHBI 3ar0JIOBOK WM
MOJIPUCYHOYHAsl OJIUCH K PUCYHKY; JIMHUU, HAHECEHHBIE Ha IpaUK OJKHBI OBITH pasiu-
YUMBI (L[BET, TOJIIIMHA, BUJI HAU€PTAaHUS JIMHUM JIOJKHBI II03BOJIATH OJJHO3HAYHO ONpPEAEITh
KOHKPETHYIO JINHUIO Ha rpaduke); ohopmiieHa IKCIUTMKALUS PUCYHKA C OOBSICHEHUEM HaHe-
CEHHBIX JIMHUH U pounx 0003HauEHUI];
e Ha rpaguke JOHKHO OBbITh HAHECEHO: JIMHUS KOHIIEHTPALMK C YKa3aHHON TOYKOM, COOTBETCT-
BYyIOIIEH MAKCUMYMY KOHIIEHTPAIMU JaHHOTO BEIIECTBA, U MOAMUCHIO 3HAYEHUH Xm U Cyv+Cy;
AMHUA (POHOBOTO YPOBHs KOHIEHTpaLUH Cy; uHusA I1JIK,; Mo naHHOMY BELECTBY.
Crenatb BEIBOJIBI.

PacyéT npu3eMHbIX KOHILIEHTPaL Ui B TOYKAX, ya/IeHHbIX OT 0cu pakesia

Venoeue: Paccuntarh, Kak pactpeesIaioTCs MPU3EMHBIE KOHIEHTPALMH ¢ B TOUKAX, YAAIECHHBIX OT
ocu (akena Ha paccrostHUAX Y. [locTpouTh TrpaduKu ¢ MONSAMHU KOHUEHTpAIMHA IS KaxJI0To
BenlecTBa. ['paduku TOIKHBI yIOBIETBOPSTH CAEAYIOLUIUM YCIOBUSIM:

® JIMHUU ypOBHeﬁ JOJIDKHBI OLITH PA3IMIUMBI WKW IOAIIMCAHBI, NN 00J1aCTH 3HAYECHUHI JOJIDKHBI
OLITH Pa3IUNIUMBI U COOTBETCTBOBATE JICTCHAC, 3HAUCHUA JIMHUH YPOBHA HIIN l"pa(bI/IKOB I10-
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BEPXHOCTH JIOJDKHBI COOTBETCTBOBATH 3HAa4YeHUsM MmyHKTa 0 Pacuér mpu3eMHBIX KOHIIEHTpa-
Ui 1o ocu (akena,

® JIOJKHBI OBITH MOANUCAHBI OCH, €AMHUIBI U3MEPEHHs BEIHMYUH, OPOPMIICHBI 3aT0JIOBOK WIIH
MOJIPUCYHOYHAS TIOJIHCh K PUCYHKY; 0()OpMIIEHA IKCIUTUKAIUS PUCYHKA C O0BSICHEHUEM Ha-
HECEHHBIX JIMHUH U IPOYUX 0003HAYEHMUI;

e Tpaduk gomxkeH ObITh mocTpoeH oT Touku (0;0), 1 B TakoM macmitade, 4TOObI XapakTepHas
ero ¢urypa (cBeva) moMmenianach B «OKHe» rpaduka: He ObUIO IyCTHIX 30H cIipaBa OT (ury-
pBL, CHU3Y M CBEPXY, HO MpH 3TOM (GUrypa AOHKHA OBITh MOJHOCTHIO, a HE 00pe3aHa; YUCIIO
TOYEK JJI mocTpoeHus mo ocu OY MOKHO ObITh HEe MeHbIne 11: (5 B KaXayio CTOPOHY IO
ocu Oy, u 1 Touka Ha ocu Ox); mar mo 00eruM OCsIM JOJDKEH ObITh PABHOMEPHBIM.

Pac4yéT KOHI,EHTPAL MU PY CKOPOCTH BETPA, OT/IMYHOM OT ONMACHOM

Vcnosue: PaccuntaTh, Kak paclpeleNsioTcs MNPHU3eMHbIE KOHIEHTpALMH ¢ o ocH (akenaa Hpu
CKOPOCTM BE€Tpa, OTIMYHOM OT omacHOW. Jlyig Kaxaoro BellecTBa IOCTPOUTH TIpaduKu
pacmpeselieHrs KOHIIEHTpAnU 1Mo ocu (pakena B nuanazoHe paccrostauii [0; 3-Xyv] ¢ marom He pexe
0,25-Xm. Ha rpaduke yuects (pOHOBYIO KOHIIEHTpauuto, oTMeTuTh auHuio 11K, a Takxke auHUIO
pactipenenenust KoHneHTpauu u3 1. 0 Pacuér mpuseMHbIX KOHIEHTpanuid o ocu (akena. ['paduku
JIOJKHBI yIOBJIETBOPATH ycnoBusaM 1.1.3.3. Kpome Toro, paccuutarb OTHOCUTEIbHOE H3MEHEHHE
KOHLIEHTPALUH Cyxy B TOYKE C KOOPAMHATAMHU [X, Y] IpH M3MEHEHUU CKOPOCTH BETPA C ONACHOMU Uy 10
3a7AHHOM B YCITOBHH U _ _ _
BenuuuHel 114 3aHeceHns B HTOTOBYIO Ta6JII/IIIyZ C'MU* , X'MU*, SC'Xy.

Pacuét B cJiyyae HaJIM4YuAd B Bblﬁpoce HECKOJIBKHMX BpE€JHbIX BEILIECTB

Ycnoeue: Paccuutath KOHUEHTpAUMIO BELIECTB B TOYKE C KOOpAMHATaMH [X, Y] TpH
HEOIaronpusATHEIX METEOYCIOBHAX M ONACHOW CKOPOCTH BETPa C HCIIOJIB30BAHUEM METOIMKH II.
Omubka! Mcrouynuk cebliiky He HaiiaeH.. Ommoka! MCTOYHUK CCHUIKH He HaWIeH..

BenuuuHbl JU1sl 3aHECEHHS B MTOTOBYIO TaGIHILY: C'yy, Cxy*.

PacyéT BbICOThbI HCTOYHHUKA BHIOPOCOB

Ycnosue: Onpenenuts MUHMMAIBHYIO BBICOTY HCTOYHHKA BBIOPOCOB, IMPOU3BOJS PACUETHl 10
KaKJOMY BEIIECTBY, 3aTeM ydecThb 3(PPeKT cymMmanuu BpEeTHOTO ACHCTBUS, MOCIE Yero caenarh
001Kl BBIBOJ IO MCTOYHUKY BBIOPOCOB. Pacu€rsl BBINOIHUTE C TOYHOCTBIO 10 1,0 M, HO He Ooiee
10 uTepanumii 0 OHOMY BEIECTBY. BenuuuHbl A 3aHeceHUs B UTOroByro Tadmuiy: H'min, Homin,
Hmin-

PacyéT paguyca 30HbI BJIMSIHMSI HCTOYHUKA 3arpsisHEHU M

Ycnosue: Onpenenuth paauyc 30HBI BIHUSHHS HMCTOYHUKA 3arpsA3HEHUA aHATUTHYCCKU
peuienueM ypaBHeHuil Ommoka! McTouHuK ceblikH He HaiiaeH. nipu S; = 0,05I11K/c,. Bennuunsr
JUIS 3aHECEHHS B UTOTOBYIO Tabmuiy: I', I.

Pac4yéT npeae/ibHO J0NyCTUMBIX BHIOPOCOB
3aoaua. Onpenenuts [11IB ny1s BEIOpOCOB.
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3adaua pacuéma 3s1eKMpoMazHUMHO20 U3ay4eHus

PaccmoTpum cranmapTHyro 3aaady omnpeaeneHus HanpsbkéHHocth OMU u gomyctumoro

BpeMeHI/I Hpe6bIBaHI/I$I B 30HC B paC‘-IéTHBIX TOYKax. I/ICXOIIHLIC JAaHHBIC HpeI[CTaBJIeHLI B TaGJI.
Onmoka! UcTOYHHNK CCHIJIKH He Hal/leH..
Ycnoeue: nns ucxoHBIX TAHHBIX COTJIACHO BapUAHTY:

[IpousBect pacdeT HIEKTpUUECKOM HampspkéHHocTh OMM  mo  kaxaomy KaHaiy,
CO3/1aBa€MOI0 TEJEBU3MOHHBIMU TEpeAalollMMU aHTEHHAMM, [0 Mepe yAaJeHHs OT
TeneneHTpa ¢ marom 50 M 10 paccrosiHus B 1000 m;
[IpuBeieHHOro BpeMEHHU PabOTHI IEPCOHANA, YUUTHIBAsA, YTO Iy, HE JOJKHO IPEBBINIATH 8
4acoB U BpeMsl IpeObIBaHUs B KaXKI0W 30HE 1j 3a1aH0 COTJIaCHO BapUAHTY;
[TpousBecTH pacyeT BEIMYMHBI HOPMUPYIOMIETO KO3 PHIMeHTa o A1t paboved U KUIIoi 30H;
[Toctpouts rpaduk pacmnpeneneHus: NEKTpHUECKOW HampspkeHHocTH DOMMU B nmamaszone
paccrosauii [0; 1000 M] ¢ marom 50 M, Ha rpaduke yka3zaThb MPEIEIbHO TOMYCTUMBIE YPOBHU
HaAMPSKEHHOCTH, 3aJJaHHbIE COTVIACHO BapuaHTy. Clienarb BHIBOBIL.
[TocTpouTh aHAMOTHYHBIA MPEIBIIYIIEMY MYHKTY TpadUK paclpeieieHuss dIEKTPUIECKOH
HanpspkeHHocTn DMU B amamazone paccrostauid [0; 300 m] ¢ marom 50 M, Ha rpaduke
yKa3aTh JIMHUM TPEIENbHO JOMYCTUMBIX YPOBHEW HANpPSDKEHHOCTHU AJisi paboueil 30HBI,
paccunTanHsie panee. CnenaTh BEIBOJBI.
[TocTpouTh aHANOTHYHBIM MPEAbIAYIIEMY MYHKTY TrpaduK 3aBHCHUMOCTH TMPUBEICHHOIO
BpEeMEHHU [, peObiBanus B 30He DMMU B auanasone paccroanuii [0; 1000 m] ¢ marom 50 M,
Ha rpaduke mpu HEOOXOIUMOCTH YKa3aTh JIMHHIO § 4.
[Toctpouts rpaduku pacrupeseneHuss BETUYUHBI 0 Ui KUJIOW U pabodeil 30H B quamna3zoHe
paccrosinuit [0; 1000 Mm] ¢ marom 50 M, Ha rpaduke yKa3aTh JTUHUU MIPEIETbHO JOMYCTUMBIX
ypoBHe#. Cenarb BHIBOIBI.
['paduku TOMKHBI YIOBIETBOPSITH YCIOBUSIM:
O JIOJDKHBI OBITH TOJNHMCAaHBI OCH, CAUHHIIBI H3MEPEHUS BEIUYHH, 0()OPMIICHBI 3aT0JI0-
BOK WJIM NTOAPUCYHOYHAS MTOANNCH K PUCYHKY;
O JIMHHUM, HAaHECEHHbIE Ha TpaduK JOJKHBI ObITh pa3aMuuMMBbl (IIBET, TONIMHA, BUJ Ha-
YepTaHUs JUHUM JOJDKHBI TIO3BOJIATE OJHO3HAYHO OINPENEIATh KOHKPETHYIO JINHUIO
Ha rpaduke);
o o(opMIIeHa SKCIUIMKALUS PUCYHKA JIMOO BBIHOCKU JIUHUHA C OOBSICHEHHEM HAHECEH-
HBIX JIMHUN U IPOYUX 0003HAUEHUH.
ITpounssectu pacuer Hanpspx€éHHOCTH OMMU 11 KaXka0ro KaHaja Iepeiady, a TakKe 3Hade-
HUEe Kod(p(uUIMeHTa o BHYTPU JOMOB MAaHEIbHOTO M KUPIUYHOro Tumna Ha rpanune C33.
Crnenartb BBIBOJBI.
[TpousBecTu pacyer pacCTOSHUSA, HA KOTOPOM MOKHO CTPOMTD >KMUJIbIE TOMA UCXOJI U3 yCIIO-
BHsI paBeHCTBa HanpsbkeHHocTH BenuunHe [11Y ¢ 3amacom 50%. OGocHOBaTH BBIOOp KpHUTE-
pueB [uid peuleHus 3agauu. Pacduer opopMuth B BuJe Tabmuisl win rpaduka. CoenaTsh BbI-
BOJ.

Pacuém 3/s1ekmpuyeckozo no/s1 6039yWHbGIX AUHUII

1. Paccuurate ans 3a1aHHOTO BapuaHTa HaHp}DKéHHOCTL SJICKTPHUYCCKOI'O IT0JIA, CO31aBaACMOTO

BO3JIYIIHOM JIMHUEHN 3JIeKTporiepeaad B Toukax ¢ koopauHatamu X=0, 10, 20, 30, 40, 50 m.
CpaBHHTH MOJyYEHHBIE 3HAUYEHUS C JOMYCTUMBIMU BenmnuuHaMu. ONpeaenuTh B KaKOl Me-
CTHOCTH MOYKHO TIPOJIOJDKHTB JaHHYIO JIMHUIO diekTponepenad. [Tocrpouts rpapuk E=f(X).

2. Paccuurats mym Ha pacctosaun 100 M OT KpaiiHell (a3bl BO3IYIIHOM TMHUH.
3. Crienath BBIBOJ O BO3MOKHOCTH Mpokiaaku BJI BOMM3M JKMIBIX 3aHUMH, IS KOTOPBIX J0-

MyCTUMBIN ypoBeHb IryMa cocTaBisier 45 nbA (CH 2.2.4/2.1.8.562-96 Illym Ha pabGoumx
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MeCTax, B MIOMEIIEHHSIX JKIIIBIX, OOIECTBEHHBIX 3[JaHUI M HA TEPPUTOPUH JKUIIOH 3aCTPOH-
KH).
4. PaccunTaTh paccTOsIHME, HA KOTOPOM YPOBEHb LIyMa CTAHOBHMTCS HMKE JOIMycTUMOro. OTMe-
TUTH Ha Tpaduke.

5. OcHoBBIBasich Ha MyHKTax 1-2, pacumtath u caenath 3D-rpaduxu Hanpsoxénnoctd JI1 u
pacu€THOI BeNMYMHBI IIyMa B 3aBUCUMOCTU OT PACCTOSHUS OT UCTOYHHUKA U3Iy4eHHUs, CUU-
Tas, uro BJI HanpaBieHo B1osb ocu X. Beigenuts C33, a Takke TMHUM YPOBHS JOIYCTUMBIX
3HaueHunl. O

3. TexHONorna npoBeAeHUA NPaKTUYECKUX 3aHATUN

J1st cTyneHuyeckoii rpymibl Ha 3aHATUU BbIIAeTCs 3aJaHue, oomas GopMyaIupoBKa KOTOPOTO
MpUBECHA B pa3zielie 2 HACTOSIIUX METOAMYECKUX YKa3aHUH.

AJITOPUTM MPOBEACHUS MPAKTUYECKUX 3aHATUN 10 JUCLUUILIMHE MPEANOIaraeTcs cienyro-
1197078

- MOCJ€ BbIIAYM 3a7aHusi B nepBble 30 MUH. 3aHATUS CTYJAEHTbl AHAIU3UPYIOT HUCXOIHbBIE
JTaHHBIE

- OJIUH U3 CTYACHTOB I'PYIIIbI BBI3BIBAECTCS «K JOCKE» U JEMOHCTPHUPYET IpyIIEe BapHaHT
pELICHHS 3a1aHUsI CO CBOMMH YHUCJIOBBIMU JAHHBIMU;

- OpraHu3yeTcsi UHTEPAKTUBHOE OOCYXICHHUE PE3YyIbTATOB
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