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JarpsA3HeHue
OKpYV:KamoIlnen
cpeabl
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OnpepeneHue:

3ArPA3HEHUE OKPYXXAIOLWEW
CPEbl — npnBHeceHue HOBbIX, HE
XapaKTepHbIX AnAa Hee pn3nveckKux,
XUMUNYECKUX N OMONMOrM4YeCcKnX areHToB

VI NpeBbILUeHNne NX eCTeCTBEHHOro
YPOBHS.




OCHOBHbIE OOBLEKTHI
3arpA3HeHnsa oKpyxarlLlen cpeabl




Buabl 3arpsa3HeHnn

. OCHOBHBbIE TUlNbl 3ArPA3SHEHUA

Pusnyeckoe Xunmunyeckoe Buonorn4yeckoe UHdpopmaumoHHoe
(TennoBoe, (Tskenble (buoreHHoe, (vHhopma-
LUyMoOBoOe€, MeTannbl, MUKpoObuono- LUOHHbIN LLYM,
3NeKTpoOMarHu necTtuumabl, rmyeckoe, NOXHas
THoe, nfacTMacchl n reHeTu4yeckoe) nHcopmaums,
CcBeTOBOe, Aap. c¢akTopbI
paanoaKkTuB- XUMUYecKune 6ecnokoncrtea)
Hoe) BellecTBa)




CBSA3aHO C U3MEHEHNEM (PU3NYECKUX,
TeMnepaTrypHO-aHEPreTnYeCckmnx, BONMHOBLIX U
pagunaunoHHbIX MapaMeTpoB BHELLHEW cpeabl.

K donsnyeckomy 3arpa3HeHUO0 MOXXHO OTHECTMN:
- TENJIOBOE,;

- LLYMOBOE;

- PaANOAaKTUBHOE;

- 3NEKTPOMAarHMTHOE;

- CBETOBOE.
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dunanyeckoe 3arpsa3HeHne

TennoBoe 3arpsaA3HeHue — HarpeeaHne BoAbl, BO3A4yXa Unn rno4sbl B
pesynsrate nonagaHusi B OKpYXXaroLLyo cpeay TennoBbiX OTXOA0B
npeanpusaTuUi TONAMBHO-3HEPrEeTUYECKOro KOMMeKca (TennoBbie U
aTOMHbIE SNEKTPOCTaHLUMN), NPU CKUFAHUN NOMYTHOrO rasa
HedTeaoObIBatoLLEN NPOMbILLNIEHHOCTHU, OT ra3oBbiX hakenos
HedTEXMMUYECKNX NPEANPUATUA, NPU YTEYKE TeNna B XUIULLHO-
KOMMYHarbHOM X0351UCcTBE. ICTOUHMKaMn 3arpsisHEHUIA B nNpeaenax
FOPOACKUX TEPPUTOPUN CRYXKAaT: NOA3EMHbIE ra3onpoBOAb!
npomblwneHHbIX npeanpusatum (140 — 1600 C), TennoTtpaccekl (50 —1500
C), cOopHble KOMNEKTOPbI, KOMMYHUKaUMK 1 ap. T.3. NposiBNsSETCS B
YyXyOLEHUN peXMMa 3eMHOMN NOBEPXHOCTU: (TEPMOKAPCT,
conudniokaunsi, Haneagw)

Tepmokapcm — HepaBHOMEpPHOE npocegaHune NnoYB U NoACTUMNALLNX UX
FOPHbIX NOPO., BCNEACTBUE BblTanBaHUSA NOA3EMHbIX NbA0B U
OoTTanBaHMA MEpP3MNOro rpyHTa rnpv NoBbILLUEHUW CPEAHEro0BOM
TemnepaTypbl BO3ayxa.

COﬂUd)ﬂI-OKauUﬂ — MeaneHHoe BA3KOornnactn4eckoe Te4eHne
npoTanBakOLLNX NnepeyBriaXXHEHHbIX NO4YB N TOHKOOUCNEPCHbIX TPYHTOB

Ha MNOoJ1ornx CKrioHax.
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dunsnyeckoe 3arpsas3HeHmne

ANEeKTPOMarHMTHoe 3arpsaa3sHeHne CBA3aHO C BbICOKOBOSIBTHBIMU NIMHUSIMUA
anekTponepenay, afiekTponoactaHunsaMmn, pagmo- 1 TernenepegaroLmmm
CTaHUMSMUN, a TaKKe C MUKPOBOJTHOBBIX MeYeun, KOMMbOTEPOB,
pagmoTtenedoHOoB.

PaguoaktnBHoe 3arpsizHeHne buocdepbl — rnpeBbiLLIEHNE €CTECTBEHHOIO
YPOBHSA cofepXaHNSA B OKpY>KatoLLEN NMPUPOOHON cpeae paanoakTUBHbIX
BewecTB. OHO MOXeT ObITb BbI3BAaHO Kak €CTECTBEHHbIMU, TaK U
aHTponoreHHbIMN hakTopamu (paspaboTka paanoakTUBHbLIX pyd, aBapun Ha
ADC, ncnblTaHne saepHoro opyxus n ap.) (B HacTosiwee BpeMs rno AaHHbIM
MAIATO uuncno gencteyrowmnx B mupe ADC coctaBnset okono 430 npu mnx
cyMMapHou anekTpuyeckon mowHocTtn 320 'BT (nnn 17% mmnposoro
NPOM3BOACTBA 3NEKTPo3aHeprmn). MnpoBoe NnuaepcTBoO B pa3sBUTUM aTOMHOM
9HepreTukn npuHaanexmt OpaHummn, ASC KOTopomn BblipabaTbiBalOT OKOJS10
70% Bcero obbema anekTpoaHepruu (4na cpaBsHeHna - B AHmMnn — 21,7%, B
%)



PaKTopbl pagnoOaKTUBHOIO
3arpssHeHus buocdepobl
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bunonornyeckoe 3arpa3sHeHue

Nog Snonornyeckumm 3arpsA3HeHUAMU
noapasymeBaroTcs baKkTepuu,
NPOAYKTbl THUEeHUS, NfieCeHb, BUPYChl,
LUepPCTb XXUBOTHbLIX, NMbifieBble KNeLiu,
TapakaHbl, NbinbLa.




bunonornyeckoe 3arpsa3HeHne

CyLlecTByeET MHOXXECTBO MCTOYHMKOB NOAOOHOIo
poda 3arpsa3HeHun. Bupycbl nepenaroTcA
NOAbMU U XKUBOTHBIMUW, BaKTEPUN NMEPEHOCATCS
NoabMU, XUBOTHbLIMWU, MOTYT ObITb HAWOEHbI B
3emMne; AoMallHUe NUTOMLbI - UCTOYHUKU
LiepcTU. bernok B Mo4e OT KPbIC N MblLLEN -
CUNbHbIN annepreH. LleHTpanbHaga BeHTUNAUngG
MOXET CTaTb MCTOYHMUKOM CMNOpP MNIECEHMN,
BbakTepum n NPoYnx 3arpsas3HEHUN.






JTtoboe xummn4yeckoe 3arpsa3HeHne — aTo
NosABNEHNE XMMNYECKOIo BELLECTBA B
HenpegHa3HaA4YeHHOM ANA HEero MecrTe.
3arpsi3HeHns, BO3HMKaOLLME B npoLiecce
NeAaATernbHOCTU YenoBekKka, ABNATCSA
rmaBHbLIM (PAKTOPOM €ro BpegHoro
BO3ENCTBUSA Ha NPUPOOHYIO cpeay.



MIHbopMaLUMoHHOe 3arpAa3HeHmne

LLlym akonornyeckum — oaHa 13 oopm 3arpsa3HeHNs OKpyKatoLLen
cpenbl, KoTopasi COCTOUT B YBENUYEHNN YPOBHS LLyMa CBEPX MPUPOAHOro
dooHa 1 gencrTeyeT oTpuuaTenbHO Ha XUBble OpraHn3Mbl (BKHOYas
yerioBeka). 3BYyK — 3TO MexaHMn4eckune KonebaHusa BHELWHEN cpeabl,
KOTOpble BOCMNPMHUMAOTCA CNyXOBbIM annapaTtom Yyenoseka (oT 16 go
20.000 konebaHunn B cekyHay). KonebaHna bonbLien 4acToTbl Ha3biBaoT
YyNbTPa3ByKOM, MeHbLLUEN — MHGPa3BYKOM.

Lllym — 3TO rpOMKUE 3BYKMU, CIIUBLLUMECHA B HECTPOMHOE 3BYy4YaHue. B
npupoae rpoMKme 3ByKU peaku, LymM OTHOCUTENBHO cnab u
HenpoaosmKMUTeNneH. 3ByKu 1 LWyMbl O0MNbLION MOLLIHOCTU MopakatoT
CNyX0BOW annapar, HEpPBHble LeHTPbl, MOryT Bbi3BaTb boneBble
OLLYLLLEHUSA U LLIOK.

Llym 6biBaeT 66imoeou, rnpou3so0cmeeHHbIU, MPoOMbIUWIIEHHbIU,
mpaHCcropmHbIl, aguayUOHHbIU, WYM yIIU4YHO20 O8UXKEHUS VU Op.

OCHOBHbLIMU UCMOYHUKaMU 20p00CKO20 WyMa Cryxat
NPOMBbILLUSIEHHbIE NPEaNPUATUA, CPeaN KOTOPbIX OCODEHHO BbIAENAKOTCS
9HepreTnyeckne yctaHosku (100—110 gb), komnpeccopHbIe CTaHUNK
(100 ob), metannypru4veckue 3asogbl (90—100 ab) n aop. 3Ha4YUTENLHbLIN
LLUYM TaKXe cOo3atoT TpaHCNopTHbIe cpeabl (B Ab):

- aBTOMOOUSIbHLIN TpaHCMNopT (Ha paccTosiHum okorno 8m) — 77—83 (B
M wgcn rKOBbk /7, [PY8oBble N aBTQOYCkL— 78—383);
- XKene3Ho4oPOXKHbIN )— 90 U




3AIrPA3HEHUE OKPYXAIOLLEN CPEQbI

OCHOBHbIEe UCTOYHUKU

OcHOBHbIe BpegHble

CenbCKoOro xo3ssncrBea
N30LITOYHOE
Mcnonb3oBaHue

3arpA3HeHus BellecTBa
Atmocdepa NMpoMbILWNEHHOCTb Okcuabl yrnepoaa,
TpaHcnopT cepbl, a3oTa
TennoBble OpraHuyeckue
3NEeKTPOoCTaHLUUU coeaAUHeHuA
lNMpombliwneHHasa Nbinb
'mppocdepa CTOYHbIe BOAbI TsKenble MeTansnbl
YTeuku HehTHn HedTb
ABTOTpaHcnopT HedTtenpoaykrbl
JNlntocepa OTxoabl NMnacTmaccol
NMPOMbILUNIEHHOCTU U Pe3uHa

Taxenble meTannbl




3AIPASHEHVUE ATMOC®EPDI
Pa3NNYHbIMK OTPACNSAMMU
MPOMBbILLITIEHHOCTH

~ [ —

"

B TennosHepreTHEa

B AsTOoTpaHCOOPT

O YepHaa meTannyprua

O IIpousEoqCcTEC CTPOUTENEHEIX MaAaTEPHAIOE
B [[eeTHaa MeTannyprua

B HedrenepepaboTra

B X ymuyecKad IpOMEILIUIEHHOCTE
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3AIPASHEHVUE OKPYXARKLLEW
CPE[bIl onacHbiMu oTxogamu.
OcCHOBHasa O0n49 onacHbIX OTXOO0B

O [IpoayeETe XUMHYECKHX H DIH3KHE K HUM IPeanpHATHH

B Metannyprua

O Jobriya HedTH u raza

O MetannoobpabaTrEaronad npoMEIIUIEHHOCTE

B HenpouzEoqCTEEHHEIE OTXOEL

0 DnexTpoTEXHUYECKOE H 3NEeKTpoHHOE obopyooeanue
B TpaucoopT

O Hennmronozo-byMakHoOE IPOHIBOACTEO

M [Ipouee



OQHUM N3 OCHOBHbIX 3arps3HUTENEN OKPYKatoLLEN
cpenbl SBMNSAETCS CENIbCKOX03ANCTBEHHOE MPON3BOACTBO.
B cuctemy KpyroBopota XMMUYECKNX SNIEMEHTOB
NCKYCCTBEHHO BBOASATCHA 3HAYUTENbHbLIE MAacChl a30Ta,
Kanusa, docdoopa B BUAE MUHEPAnbHbIX yaobpeHnn. x
N30bITOK, HE YCBOEHHbLIN PAaCTEHUSIMU, aKTUBHO
BOBJIEKAETCA B BOAHYO MUrpaumio. HakonneHme
coeanHeHun a3oTa U goocdopa B NpUPoaHLIX BogoeMax
BbI3bIBAET YCUSIEHHbIN POCT BOAHOM PACTUTENBbHOCTMH,
3apacTaHue BO4OEMOB U 3arpsA3HeEHNE UX MEPTBbIMU
pacTUTENMbHbIMU OCTaTKaMn U NPoaAyKTaMn pPasfoXeHus.
Kpome Toro, aHomanbHO BbICOKOE COAEpPKaHMe
PacTBOPUMbIX COEAVMHEHUI a30Ta B NOYBE BIIEYET 3a
cobon NoBbILLIEHNE KOHLIEHTPALWUN 3TOMo 3fiEMEHTAa B
CEJIbCKOXO3ANCTBEHHbIX NMPOoAYyKTax NMTaHUsS U NUTLEBOU
BoZe. OTO MOXET Bbl3BaTb Cepbe3HbIE 3aboneBaHus




B kauecTBe npumepa, nokasbiBaloLLEro U3MEHEHMUS
CTPYKTYPblI BMONOrnyeckoro KpyroBopoTa B peayrsraTte
OEATENBbHOCTM YerioBeKka, MOXXHO pacCMOTPETb AaHHbIE
Ons necHou 30HbI eBponenckon yactm Poccun
(Tabnuua). B nonctopunyeckne BpeMmeHa BCA 3Ta
Tepputopusa Oblna NOKpbITa Iecamu, cendac nx
nnowanb yMeHbluMIack NoYTn BaBoe. VIx MecTo 3aHanm
nong, nyra, nactouuia, a Takxke ropoaa, NoCenku,
TPaAHCNOPTHLIE MarucTpanun. YMeHbLleHne obLien maccebl
HEKOTOPbLIX 31IEMEHTOB 3a CYET OOLLErNO YMEHbLLEHUS
MaccChl 3er1eHbIX pacTEHUN KOMIMEHCUPYETCHA BHECEHNEM
yaobpeHuin, KOTOPOE BOBIIEKAET B OMOMNOrMYECKYH0
MUrpaumio 3HaunTenbHO dbonblue a3oTta, dgocdopa u
Kanus, YemM eCTeCTBEHHAs! pacTUTENbLHOCTb. Bbipybka
rieca u pacnatuka no4s crnocobCTBYHOT YCUNEHUIO
BOOAHOMN MuUrpaumun. Takmm obpasom, CyLEeCTBEHHO
yBeNuUYnBaeTCs cogepxaHmne coeguHeHUN HEKOTOPbIX
9JfIEMEHTOB (a30Ta, Kanus, Kanbuusi) B NpUPOaHbIX
BOOaXx.
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MUIPALIUA ANEMEHTOB B NECHOWU 30HE EBPONMEWUCKOWN YACTU
POCCMW (mnH. T B roa) B 4oUCTOpnYeckn nepmon (Ha cepom oOHe) 1 B
HacTosiLee BpeMs (Ha 6enom oHe)

ATMoOcdepHble
ocaaku

Buonormnyeckun
KpYyroBopoT

[MocTynneHus c
yooopeHnamm

BbiBO3 ypoxas,
pybka neca

BoaHbIn cTOK




3arpsi3HUTENAMM BOObl ABASAIOTCS U
opraHn4yeckue otxodbl. Ha nx okmcneHue
pacxogyeTcs OOMNONHUTENbHOE KOSTMYECTBO
Knucrnopoaa. [lpu cnmwkom HU3KOM coaepaHuu
Kncrnopoda HopmarbHas XX1U3Hb O0nbLINHCTBA
BOAHbIX OpraHN3MoB CTAHOBUTCS HEBO3MOXKHOW.
A3pobHble bakTepun, KOTOPbIM HEODXOANM
KMUCIopoa, Takke nornbatoT, BMECTO HUX
pasBuBatoTcs bakTepuu, ncnonbayrowmne ang
CBOEW XNU3HEOEATENbHOCTU COEANHEHUS CEpPHbI.
[Tpn3HaKoOM NOABNEHUS TaKnX DakTepum
SBMAETCH 3anax cepoBogopona — o4Horo 13

NMPOAYKTOB UX XKN3HEOEATEJIbHOCTMN.
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Cpegn MHOrmx rnocneacTBMn Xo3siMCcTBEHHOM
NeaATernbHOCTUN YernoBeYyeckoro odLwecTsa
0coboe 3Ha4YeEHNE NMEET MPOLIECC
NPOrpeccmMpyoLLIEro HaKoMNEHUA METAsOB B
okpyxatowen cpege. K Hanboriee onacHbIm
3arpA3HUTENSIM OTHOCAT PTYTb, CBUHEWN U
kKagmMmun. CyLlecTBEHHOE BO3OENCTBUE HA XUBbIE
OpraHn3mbl U UX COODLLIECTBA OKa3bIBalOT TaKXke
TEXHOrEHHbIE NOCTYNNIEHUA MapraHiua, ofnoBa,
Meaun, monnubaeHa, Xxpoma, HUKenst n kobansra
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[TpnpoaHble BoAbl MOTYT 3arpA3HATLCS
nectuymgamMmm n QUOKCUHaMN, a Takke HeddTbHO.
[1poayKThbl pasnoXXeHna HedPTU TOKCUYHDI, a
HedpTAaHaa NneHka, n3onupytoLiasa soay oT
BO3ayXa, NpnBOAUT K rMbenmn XuBbiX opraHN3MoB
(B NepByo ovepenb, NaHKTOHa) B BOAE.

[ToMMMO HaKoMMeHUst B NO4YBE TOKCUYHbIX U

BpeAHbIX BELLECTB B pe3ynbraTe AeATENTbHOCTU
yernoBeka, yepob 3eMnsiM HaAHOCUTCS 3a CYET
3aXOPOHEHNSA U CBASIOK MPOMBbILLSIEHHbIX U
ObITOBbLIX OTXOA0B.




Pe3ynbmamabi
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[1nsa npepoTBpalleHns 3arpa3HeHuns
MOBEPXHOCTM 3EeMJSIN HY>KHb
npegynpeguTernbHble Mepbl — He
[ONycKaTb 3aCOPEHNS NOYB
MPOMBbILLNEHHBIMU N ObITOBLIMW CTOYHbLIMU
BOAAaMU, TBEPAbIMU ObITOBLIMU U
MPOMBILLIIEHHBIMWN OTXO04aMM, HYXXHa
caHuUTapHas O4MCTKa MOYBbI U TEPPUTOPUM

HaCeJiIeHHbIX MECT, e Takmne HapyLueHUA
ObIN BbIABIEHDI.
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Hauny4wmnm peweHnem npobnemsbl 3arpa3HeHUs
OKpy>KatoLlen cpeabl obinm obl 6e30TX0aHbIE
NPOW3BOACTBA, HE UMEKLLME CTOUYHbIX BO, ra30BbIX
BbIOPOCOB 1 TBepAbIX 0Tx0a0B. OaHako 6e30TxoaHoe
NPOMN3BOACTBO CErOAHS N B 0003pnmMmom byayLiem
NPUHLUMNUAaNbHO HEBO3MOXHO, A1 ero peanmaaunm
HY>XHO co3daTb eAnHYI0 ANA BCEW NMaHETh!
LIMKITNYECKYO CUCTEMY NOTOKOB BELLIECTBA N SHEPTUMN.
Ecnn notepu BellecTBa, XOTH Obl TEOPETUYECKHN, BCE XKe
MOXXHO NMpeaoTBpaTUTb, TO SKOMOrmd4eckne npoodrnemMsoi
9HEepPreTukn Bce paBHO OCTaHyTCcA. TennoBoro
3arpsaA3HeHns Hermnb3s n3bdexartb B NPpUHLUUME, a Tak
Ha3blBaeMbl€ 3KONOMMYECKN YNCTbIE NCTOMHUKN SHEPTUMN,

Hanpumep BETPSHbIE 3MEKTPOCTAHLNN, BCE PaBHO
HaHOCAT yLepO oKkpyxatoLen cpeae.
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[Toka eQMHCTBEHHbLIM MYyTEM CYLLECTBEHHOIO
YMEHbLLEHNS 3arpA3HEeHNa OKpyKatoLlen cpeabl
ABNAKOTCA MarooTXo4Hble TeXHONornun. B
HacTogdLllee BpeMda co3gatoTca ManooTxoaHble
Npon3BOACTBA, B KOTOPbIX BbIOPOCHI BpeAHbIX
BELLECTB HE NpeBbILLAT NpeaernbHo
gonyctumMbix KoHueHTpauun (MNAK), a otxogbl He
NpuBoAAT K HeOOpaTUMbIM NM3MEHEHNAM
npupoabl. Micnonb3yetca KomnnekcHas
nepepaboTKka Cbipbs, COBMELLEHNE HECKONbKUX
Npon3BOACTB, NPUMEHEHNE TBEPObLIX OTXOA0B
ONA N3roTOBMEHUS CTPOUTENbHbLIX MaTepPUaos.
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YMEHBLUEHUE 3AIPA3SHEHUA
OKPYXXAIOLLEW CPE[bI

YMEHbLUEHUE 3ATPA3HEHNA OKPYXXAIOLWLEN CPEbI

Be3oTxogHoe
npon3BoOACTBO

ManoorxogHoe
NnpPou3BoACTBO

KomnnekcHasn
nepepadboTka
CbIpbS

HoBble
TeXHONIOrMn mn
MaTtepuanbl




