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NEKUMA Nel

BBepgeHue B akonoruio

1. IIpeomem _ 3xonocuu. Hcmopuueckue 3manvl __pazeumuls. 3aKoHbl

Kowmmonepa.

Axonozun (ot rped. Oikos — oM, xwuiuine U 10g0S — ydeHune) — Hayka,
M3YyYarolias yCJIOBHS CYIIECTBOBAHUS KUBBIX OPraHU3MOB U B3aUMOCBSI3U MEXKIY
OpraHM3MaMH U CPeIoH, B KOTOPOH OHH OOHUTAIOT (MOCKONIbKY OOUH OP2aHU3M O
omHoweHuto Kk opyeomy asiaemcs dnemenmom OC). TepMUH 3KOJIOTHS BIIEpBbIE
BBeJI HeMellkuii ouojor 3. I'ekkens (1866).

Ilpeomemom 3Ko0cuu SABISIETCSA COBOKYIHOCTh WIIM CTPYKTypa CBSI3€
MEK]ly OpTaHU3MaMH U CPEJIOH.

B wucropuum pa3BUTHS DKOJIOTUYECKUX 3HAHUW MOXKHO BBIJICTUTH TPHU
OCHOBHBIX 3Tamna:

Ilepevtit 3man — 0o 60-x 22. XIX. H3zyuenue mexanuszmos adanmayuu
opeanusmog. 3apOKJIECHUE W CTAHOBJIEHHE 3KOJIOTMHM KaK HAayKH: HAKOIUJICHHUE
JTAHHBIX O B3aUMOCBS3U KUBBIX OPTraHU3MOB CO CPEION X OOMTaHUS U JI0 IEPBBIX
Hay4YHBIX 00001IeHU (Onosiornyeckue onucaHusi B padborax Peomrop, TpamoOre,
Jlunneit, Jlamapk). Bnepsoie Jlamapk u ManbTyc npenynpeskaaoT 0 BO3MOMXKHBIX
HETaTUBHBIX MOCIEACTBUAX BO3ACHCTBUS YEJIOBEKA HA IPUPOY.

Bmopoii s3man — 60-¢ ze. XIX 6. — 50-¢ 22. XX 6. OdopmiieHne 3KoJ0TUHA B
CaMOCTOATENLHYIO OTpaciib 3HaHUM (BeIxoA B cBeT padot Y. JlapBuna, O. I'ekkens,
B.B. Jloky4daeBa u ap.).

Tpemuit 3man — ¢ 50-x 22. XX 6. u 00 nacmoauiezo epemenu. I1peBpaiieHue
HKOJIOTUU B KOMIUIEKCHYIO HayKy, BOOpaBIIyIO0 B ceOsl pa3ienbl IpYyrux Hayk, a
TaKke BKIIOUMBIIYIO B ce€0s Hayku 00 OXpaHe OKpYKalollel Cpesbl.
CoBpeMeHHbIH Nepro] pa3BUTUA IKOJIOTUU cBa3aH ¢ uMeHamu: FO. Oaym, JIx. M.
Anpepcen, A.M. T'mnaposa, H.®@. Peiimepca u ap. bblin 3am0kKeHbl Hay4HbBIE
OCHOBBI OXpaHbl MPUPOJIBI, & TAKKE 3aKOHOAATENIbHAs 0a3a.

3axkonwvt Ikonocuu b. Kommonepa. b. Kommonep (1974) BwinBUHYI psin

HOJ'IO)KGHPIfI, KOTOPLIC CEroHsA HAa3bIBAIOT «3aKOHAMMW» 3KOJIOTHH:
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1) Bce cBs3aHO CO BCEM;

2) BCce JOJKHO KyJa-TO J€BaThCS;
3) npupoaa «3HaeT» JIydllle;

4) HUYTO HE JTaeTCs AAPOM.

2. Ocnoensie pazoevl IKOJI02UU:

¢ AYTIKOJIOTHSI - U3Y4YaeT B3aMMOOTHOILICHUS  OTACJIbBHOM  ocoOu
(npencraBuTeneld BUJAa) C OKpyXkaroliew ee (UX) cpeioil; ompeaensieT Mpeaeiibl
YCTOMYMBOCTA MW MPEANOYTEHHUS BHAA 1O OTHOIICHUIO K  Pa3IMYHbIM
HKOJIOTHYECKUM (haKTOpaM;

o JEMIKOJIOTMSl - U3Y4YaeT B3AMMOOTHOILICHHUS MOMYJSINUNA C OKPYKAIOIEH UX
Cpenoii, u3ydaer AeMorpaduro U psija IpyruxX XapaKTepUCTUK MOMYJSLUN B CBETE
VX OTHOIIEHHU C OKPY>KAIOIIEH CPEION;

e CHHIKOJIOTMSI - uccienyer  OHMOTMYECKHE  coo0mecTBa U HX
B3aMMOOTHOIIEHUS CO Cpelod: (OpMUPOBAHHE COOOILIECTB, UX JHEPIrETUKY,

CTPYKTYpY, PA3BUTHE U T.J.

o TUI00aJIbHAS JK0JI0THS (YueHHre 0 Ouocdepe).

IKon02un ocooeil (I1emenmovl AymiKo102un)

Cpeoa oboumanus — 3TO 4aCTh MPUPOJABI, OKPYKAIOIIAs KUBbIE OPTAHU3MbI U
OKAa3bIBAIOIAsl HA HUX OMNpeleeHHOe Bo3naeiicTBue. Ha Hamiel miaHere KuUBbIE
OpraHu3Mbl OCBOWJIM 4 Cpenbl OOUTaHUS: B0OHYH), HA3ZEMHO-8030YUIHYIO,
nousennyio u opeanuszmennyto (tadbn. 1). BomHas cpena Oblia mepBoil. 3areM
JKUBBIE OPTraHU3Mbl OCBOWJIM HA3€MHO-BO3JYIIHYIO CPEAy, CO3Jalu U 3aCEIUIN
nouBy. [log mouBeHHOM cpeoif OOMTaHUs MOAPA3yMEBAIOT HE TOJBKO COOCTBEHHO
MOYBY, HO ¥ TOPHBIE TTOPO/IbI TOBEPXHOCTHOM YacTH JUTOChephbl. OpraHu3MEHHYIO

CpeIly OCBOUJIU TIapa3uThl U CHMOUOHTHI.
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Ta6muma 1. CpaBHUTENIbHAS XapaKTEPUCTUKA Cpel OOUTAHMS U aJarTallui K
HUM JKUBBIX OPTaHU3MOB

Cpena XapakTepucTuKa AnanTainum Opraiusma K cpeue
Bognas Camas apeBHss. OCBELIEHHOCTh Oobrekaemast (popma Temna, MIaBy4ECTb,
yObIBaeT ¢ riryouHou. [lpu morpyxeHun  |CIM3UCTbIE TOKPOBBI, Pa3BUTHE
Ha Kaxable 10 M 1aBieHME BO3pacTaeT Ha |BO3AYXOHOCHBIX I1OJIOCTEH,
1 armocdepy. Jedbunut xkucnopoza. OCMODETYJISLUN
CreneHb COIEHOCTU BO3PACTAET MpU
Mepexo/ie OT MPECHBIX BOJ K MOPCKUM U
okeaHnyeckuM. OTHOCUTEIBHO
OJIHOpOJIHAs (TOMOTCHHAs) B
IIPOCTPAHCTBE U CTAOUJIbHASI BO BPDEMEHU
[TouBenHnas CosznaHa )KMBBIMU OPTaHU3MaMH. ®dopma Tena BaJIbKoBaTas, CIIM3UCThIC
OcBauBanach 0JJHOBPEMEHHO C HA3€MHO- |TIOKPOBBI WM IJIaJIKasi IOBEPXHOCTbh, Y
BO3IyIIHOU cpenoil. Jedbunut unu HEKOTOPBIX UMEETCS KOMATEIbHBIN
IIOJIHOE OTCYTCTBUE CBETa. Bbicokas anmnapar, pa3BUTast MycKyaatypa. Jis
I0THOCTD. YeThsipexdaszHas ((pasbi: MHOTHUX TPYII XapaKTEPHbI
TBEpJIas, JKUAKast, Ta3000pa3Has, )KUBbIE |MUKPOCKOIMYECKUE UITH MEJIKHE Pa3Mephl
opranu3msl). HeogHopoanas KaK MPUCIIOCOOJICHUE K JKU3HH B
(rereporenHas) B mpoctpanctse. Bo IIJIECHOYHOM BOJIE MJIM B BO3AYXOHOCHBIX
BpPEMEHH YCJIOBHUS 0OJiee MOCTOSHHBI, YeM |TIopax
B HAa36MHO-BO3/YIIHOM Cpesie 0OOUTaHus,
HO OoJiee IMHAMUYHBI, YeM B BOJHON U
OpraHu3MEHHOMN
Hazemno- Pa3pexennas. O6umiue cBeta u BripaboTka ommopHoOro ckenera,
BO3JylIHAs |Kuciopoza. ['ereporennas B MEXAHU3MOB PETyJIALUN
npoctpancTBe. OueHb JUHAMUYHAs BO TUAPOTEPMHUYECKOTO PEKUMA.
BpEMEHU OcB0o00>k/1eHnE TI0JI0BOIO MpoLecca OT
YKHJIKON Cpebl
Opranuzme Ouenb npesHsis. XKuakas (KpoBb, Koanmanranus napa3ura u X0341Ha,
HHas numda) UM TBepAas, IIoTHas (TKaHU).  |CUMOMOHTOB JIPYT K JPYyTy, BEIpaboTKa y
Haubomb11ee nocTosSHCTBO Cpeibl BO rapasuTa 3allUThl OT epeBapUBAHUS
BPEMEHU M3 BCEX cpesl OOUTaHUS XO03MHOM U CUCTEMBI 3aIKOPUBAHHUS B
cpele, yCHWIEHHE TI0JI0BOro
Pa3MHOKEHUs, PEAYKIIUS 3pEHUs,
MULIEBApPUTEIBHON CUCTEMBI,
CUHXPOHM3AIHsI OMOPUTMOB
IKonozuueckue ¢haxmopvl — 1TO OTIEIbHBIE AJIEMEHTHI Cpeabl OOUTaHUS,

KOTOpbIE BO3JICHCTBYIOT Ha OopraHu3Mbl. Kaxkmas u3 cpes oOMTaHUS OTINYACTCS

O0COOEHHOCTSIMHU BO3JIEHCTBUSA SKOJOTUYECKUX (HPaKTOPOB.

Okonoruueckre GakToOphl ASAT HA: IPUPOIHBIC (A0MOTHYECKUE, OMOTUYECKHE,

snaduvYecKre) U aHTPOIIOTCHHEIE.

Abuomuueckue paxkmopst — KOMIIOHEHTBI HEXUBOM mnpupoasl. K Hum

OTHOCAT.
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- Kkaumamuyeckue (CBET, TEMIEpaTypa, BIAXKHOCTb, BETEP, aTMOCHEpPHOE

JaBJICHUE U JIp.);
-eeonioeuyeckue  (36MIICTPSICEHUS, U3BEPKEHUS  BYJIKAHOB, JBUKCHHUE

JICTHUKOB, PaINOAKTUBHOEC U3IIYUYCHHE H JIP.);

- opoepaguueckue (penbed MECTHOCTH, BHICOTA HaJl YPOBHEM MODsI);

-30aghuveckue, WIA TIOYBEHHO-TPYHTOBBIE — 00pasoBaiuch B  pe3yJbTare
BO3JEMCTBUS Ha MATEPUHCKYIO IOPOJAY COJHI@A, BETPA, JKMBBIX OpraHusmMoB (ILUIOTHOCT,
CTpYKTypa, pH, rpanyioMeTpuieckuii CocTaB, XMMUUYECKHI COCTaB U JIp.);

- euoponoz2uveckue (Boaa, TEYEHUE, COJIEHOCTb, IaBJICHUE U Jp.).

Buomuueckue haxmopst — BO3IEHCTBUEC KUBBIX OPTAaHU3MOB JAPYT HA apyra
(B3aUMOJICHCTBHE MEXKIY OCOOSIMH B TOMYJISIUAX M MEXKAY MOMYJISIUIMHA B
cooOmiectBax). [lo Tumy B3aUMOIEUCTBUS pPA3NUYAIOT.. NPOMOKOONEPAYUIO

(cumbuos), Hanpumep, paxu-omwenvHuku u akmunuu., MYMyaniusm (ob6a Buga He MOTYT
CYIIIECTBOBATh JIPYT 03 Ipyra), Hanpumep, mpasosionsle KONbIMHbLE U YELII0I030paA3pyuanuue

6al<mepuu; KOMMEHCATIU3IM (OTHOI_HGHI/ISI MMOJIOKUTCIIbHBI IJIs1  OAHOI'0 IIApTHEpa H
0e3pasinuHbI 1JIs1 IPYTOro); BHYMPUBUOOBYIO U MEHCBUOOBYI0 KOHKYPEHYUU (OKa3bIBAIOT

JIpyr Ha Jpyra HeOJaromnpusTHOE BO3ACUCTBUE)., NAPA3UMU3M (TIApa3UTUYECKUNA BUJ
TOPMO3UT POCT M PA3MHOXKEHHE CBOETO XO3siIMHAa U JaXe MOXET BbI3BaTh €ro TIulelnb);

XUWHU4Yecmeo (XVILHBIA BUJ THTAeTCs CBOEH XKepTBOW), Hanpumep, 60JKU U 3aliybl,
amercanusm (s OJHOTO BUJA OTHOUICHHS OTPHUILATEIbHBI, JPYroMy Oe€3pas3inyHbl),
Hanpumep, eib u pacmenus Hudicnezo spyca, Heumpanuzm (00a BUJIa HE OKa3bIBAIOT
HUKAKOTO BO3JICHCTBUA OpyT Ha npyra), Hanpumep, benxu u nocu me oxaszviearom
opye Ha Opy2a 3HAYUMENbHBIX 8030€UCEUII.

Anmponozennvie paxmopst — (GaKTOPhl, MOPOKICHHBIC EITEIbHOCTHIO
YeJIOBEKa, MPUBOJIIAS MO0 K MPSIMOMY BO3JCHCTBHIO HAa KUBBIE OPTraHU3MBI,
a1M00 K U3MEHEHHIO Cpe/ibl UX OOMTaHUs (0XO0Ta, TPOMBICEI, YHUUTOXKECHHUE JIECOB,
3arpsi3HEHUE, 3po3ud MouB U Ap.). [Ipu 3ToM paznuyaeTcs BO3ACHCTBUE YEIIOBEKA
Kak OMOJIOTHYECKOTO0 OpraHu3Ma M €ro  XO3SMCTBEHHash JEsSTEIbHOCTh

(mexnocenuvie paxmopw).
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IKon02usa nonyaayuil (31emeHmovl 0emMIKO102Un)

[lonynayuss — COBOKYNMHOCTh OCOOEH OJHOTrO BHJA, CIOCOOHBIX K
CaMOBOCITPOU3BOJACTBY, KOTOpAs JJIUTEIBHO CYLIECTBYET B OIPEICICHHOW YaCTH
apeana (MpOCTpPaHCTBa, KOTOPOE 3aHUMAET BHJ) OTHOCHUTEIBHO O0OCOOJIEGHHO OT
JIPYTUX COBOKYIHOCTEH TOro € BHAA. KOHTakThl Mexay o0coOsIMH OIHOH

MOomyJsiruu 4ame, 4eM MCKIAY oco0sMu Pa3HbIX HOHyJ'IfIL[Hﬁ.

[TomynsAnus XapakTepu3yeTcs: ONPEACICHHON CmMpYKmMYpHOU op2anuzayuen —
COOTHOIIIEHHEM TIpyII oco0ed 1o IOy, BO3pacTy, pa3Mepy, TE€HOTHILY,
pacmpejenieHdeM ocoOed 1o TeppuTopuu U T.J. B CBSI3M € 3TUM BBIIEISIOT
pa3iiMyHble CTPYKTYpbl NOMYJSLUMHU: IMOJOBYI, BO3PACTHYIO, pPa3MEpPHYIO,

I'CHCTHUYCCKYIO, ITPOCTPAHCTBCHHO-TOJIOTHYCCKYIO U P.

Boiaenstor 2 rpynsl CBOMCTB (MapaMeTpoB, MOKa3aTesei) MOMmyIsIuii:
- craruyeckue (YMCIEHHOCTb, IJIOTHOCTb, II0KA3aTeld CTPYKTYpbI) -
XapaKTEPHU3YIOT COCTOSHUE MONYJISLUHA Ha JaHHBI MOMEHT BPEMEHU;
- JuHamMudeckue (poKIaeMOCTb, CMEPTHOCTh, CKOPOCTb pPOCTa IMOMYJISIUH,
MUTPAlMM M JAp.) - OTPAXKAIOT MPOLECCHl, MNPOTEKAIOIIME B MOMYJSALMH 32

ONPEIEIICHHBIN TPOMEXKYTOK BPEMEHH.

DKonozus coodbuecme u IKocucmem (2j1emMeHmovl CUHIKOI02ULL)

IKkocucmema — r00as COBOKYMHOCTh  B3aMMOJCHCTBYIOUIMX  JKHUBBIX
OpraHU3MOB, YCIIOBUW cpeabl, GQYHKUUOHUPYIOIIUX KaK €AMHOE LEJ0€ 3a CUeT

oOMEHa BeIeCTBOM, dHEpruer u nHhopmaruei.

buoyenos — 53T0 COBOKYITHOCTh COBMECTHO OOUTAIOIINX TOMYJISIUN pa3HbIX
BHJIOB MHMKPOOPTaHHW3MOB, pPACTEHUH W KUBOTHBIX. OH 3aHMMaeT HEKOe
MIPOCTPAHCTBO, Ha3BaHHOE Ouomonom (HampuMep, COOOIIECTBa POINM, O3epa U
T.J.), IOl KOTOPBIM MMOHUMAIOTCS YCIIOBHUS OKPYXKAIOIIEH Cpeibl Ha OMpeIeICHHON
TEPPUTOPUH: BO3IyX, BOJA, TMOYBBI W IMOACTHIIAIOIINEC WX TOPHBIE TOPOJIBI.
KomnoHeHTsl 6MOTOMA aKTUBHO B3aUMOJICUCTBYIOT MEXIY COOOM M OMOIIEHO30M,

oOpasys ouozeouenos (3ro nousitue BBen B.H. Cykaues).
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Bce skocucTeMbl MOKHO Pa3euTh 110 PAHTaM:

1) MUKpO3IKOCUCTEMBI (JTy>Ka, THUIOIIUI TIEHb, pa3iaraloliuiicss TPy U T.I1.);
2) ME309KOCHUCTEMBHI (JIeC, 03ep0, peKa, HeOOJIBIIIONW OCTPOB U T.I1.);

3) MaKpOdIKOCUCTEMBI (MOPE, OKEaH, KOHTUHEHT, OOJIBIIION OCTPOB U T.I1.);
4) rmodanpHas skocucTeMa (ouocdepa).

Cxema dKOCHUCTEMbI

1 1
1 1
1 1
1 P -~ 1
! ATmocdepa < ™ Tmapocdepa !
1 1
| X Y |
1 1
| |
1 1
' A\ 4 v '
1 1
! Nutocdepa | .| Nepocdepa !
] < » ]
! (nouBorpyHT) !
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1 1
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i i
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PaznuyaroT Tpyu OCHOBHBIX THUIA YKOJIOTUUYECKUX MUPAMUI.

Iupamuoa uwucen (nupamuga DITOHA) OTPAKAET YMEHBIIICHHE YUCIEHHOCTU
OpPraHU3MOB OT IIPOJIYLEHTOB K KOHCYMEHTAaM.

Iupamuoa d6uomacc NoKa3bIBAET U3BMEHEHHE OMOMAcC Ha KaXJIOM CIEIYIOLIEM
TPpOPUIECKOM YPOBHE: JUIsI HA3€MHBIX YKOCHCTEM IMHpaMujia OMOMAcC CYXKaeTcs
KBEPXY, [IJI1 IKOCUCTEMbI OK€aHa — HUMEET MEePEBEPHYTHIA XapaKTep, YTO CBSI3AHO
C ObICTphIM TOTpeOJieHHEM (PUTOIUIAHKTOHA KOHCyMeHTaMmH. Takas curyanus
BOOOIIIE XapakTepHa [JIi HDKOCHUCTEM C OYECHb MEJIKUMHU MPOAYICHTAaMU U

KPYITHBIMA KOHCYMEHTaMH.
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Iupamuoa snepzuu (npodyKuyuu) AMEET YHUBEPCAIBHBINA XapaKTep U OTPAXKaAET
YMEHBUIEHUE KOJIMYECTBA SHEPTUH, COJIEpKAILEHCS B IPOIYKIMHU, CO3JaBa€MOM Ha

KQKJIOM CJIETyIOIIEM TpOo(hUUECKOM YPOBHE.

Ir&_‘ || ’_&I—‘ II_|

ITHpamma 3HEPTHE Trpawema GHomacce  [Taparooms Goomacck
{ MPOTYETHEHOCTH) (| IEOCHCTEMA LI {3KOCHCTEMA MOp )

[Ipupoct Omomacchl B 3SKOCHUCTEME, CO3JaHHOM 3a E€AMHUILY BpPEMEHH,
Ha3bIBACTCA Ouo0102UUeCcKO npooyKkyuei (npooykmuenocmuoio). PaznmdaroT
NEPBUYHYIO U BTOPUYHYIO MPOAYKIIUIO COOOLIECTBA.

Ilepsuunaa npodykyua — Ouomacca, co3JaHHas 3a €IUHUILy BPEMEHU
npoayueHTamu. OHa JEnuTCs Ha BaJOBYIO W YHUCTYIO. Banoeas nepeuunas
npodykyus — obmas Ouomacca, co3JaHHasi pacTEHUSIMU B XoJie (POTOCHUHTE3A.
YacTe ee pacxoayeTcsl Ha MOAJIEPKAHUE KU3HEACATEIBHOCTH PACTEHUI — TPAThI
Ha npixanue (40-70 %). OcraBmasics 4acTb COCTABISIET YUCHLYIO NEPEUUHYIO
npoOyKyuio, KOTOpas B JaJbHEHIIEM HCIOJB3YEeTCS KOHCYMEHTaMu U
peayLeHTaMU, U HAKaIUTMBAETCS B 9KOCHCTEME.

Bmopuunaa npodykyus — Ouomacca, Co3JaHHas 3a €IUHUIY BPEMEHU
KoHCyMeHTaMu. OHa pa3inyHa JJisl KaXA0ro CIEeIYIOIIEro TpoGUIecKOoro ypoBHs.
Macca oOpraHu3mMOB OINPEAENIEHHOW TIpymmbl (TIPOAYLIEHTOB, KOHCYMEHTOB,
PEIYIIEHTOB) MJIM COOOIIECTBA B IICJIOM Ha3bIBaeTcs duomaccoi. CaMo BICOKOM
Ooromaccoil U MPOAYKTUBHOCTBIO 00J1a/1at0T TPOIMYECKHUE JTOKEBbIE Jieca, CaMoil
HU3KOW — MYCTBIHU U TYHAPBI.

Cykueccuss — TIOCIENOBaTelbHAasE CMEHAa OHOIEHO30B (PKOCHUCTEM),
BBIPQKEHHAsI B U3MEHEHHUH BHJIOBOT'O COCTaBa U CTPYKTYpPbI COOOIIECTBA.
Ilepeuunvie cykuyeccuu pa3BUBAIOTCS Ha CyOCTpare, HE 3aHATOM >KUBBIMU
opranu3mamu (Ha ckajax, OOpbIBax, ChIITy4HX MECKax, B HOBBIX BOJOEMax M T.II.).
Bmopuunvie cyxyeccuu mpoucxosiT HA MECTE YXKe CYIIECTBYIOIIHUX OMOLIEHO30B
nociie UX HapyueHus (B pe3yibTaTe BBIPYOKH, MOKapa, BCHAILKH, U3BEP>KEHUS

BYJIKAHA U T.I1.).
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JIEMEHTHI IJ100AJILHOM DKOJOTUH
YYEHUE B.U. BEPHA/[CKOI'O O BUOC®EPE H JKHBOM BEIIIECTBE
Bbuocdepa (6uo - Ku3HB) - YacTh 3€MJIM, B KOTOPOW Pa3BUBACTCS KU3Hb
OpraHHW3MOB, HACEIISIONIUX TOBEPXHOCTh CYIIHU, HI)KHHE CJIOM aTMochephl, H

ruapocdepy. Takum obpazom, Ouocdepa BKIIOYAET B ceOs:

1) JKuBble opranu3Msbl (pacTeHusl, )KUBOTHBIC, MUKPOOPTAHU3MBI).

2) Tponocdepa (HHKHHUI clI0i aTMOC(EPHI).

3) C'mapocdepa (okeaHbl, MOPS, pEKH U T.1I.).
4) JIutocdepa (BepXHssS YaCTh 3¢MHOU KOPBHI).

Bospact 6uochepsr npubnuzurensuo 4mipa. jget. Tepmun "Ouocdepa" BBeleH B
1875 r. aBctpmiickum reosnoroM 3. 3roccoM. OCHOBOIOJOXKHHK COBPEMEHHOTO
yUYeHHS - pycckuii yuensiii Bepaanckuit Bnagumup Banosuu (1863 -1945 rr.).

Cxema cTpoeHusa 6uocodepbl

22-24 km BepxHsis rpaHuiia - 030HOBBIN CIIOM
20000
Crparocdepa
100007 OBepecT (8848 m)
oYBa
/ Tpomnocdepa
[ N~ .
Jlutochepa
I'uapocdepp

Mapuunnckas (Oununnunckas) Brnaauaa (10830 m)

Hedtsnbie BobI
(mpucytcTBUE OaKkTEepUil)

HwxHsa rpanuna

3-4 km
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OCHOBOJ#i TMHAMHYECKOT0 PABHOBECUS U YCTOMYHUBOCTH OHOChEPHI SIBISIOTCS

KPYroo00opoT BelleCTB M NpeBPAIlleHHEe YJHEPIrHH.

Bepnazackuil BbaenseT B Ouocepe T1ayOOKO OTIMYHBIX U B TO K€ BpeMs
TE€HETUYECKU CBA3aHHBIX YaCcTeH:

1) ’KuBoe BemecTBO - )KUBBIC OPTaHU3MBI.

2) buoreHHoe BeLECTBO - MPOAYKTHI KU3ZHEIACATEIBHOCTH >KUBBIX OPraHU3MOB
(xkaMEeHHBIN yToJb, HEPTH U T.I1.).

3) KocHoe BemiecTBo - TOpHBIC TOPO/IbI (MHHEPAbI, TJIHHEL...).

4) BHOKOCHOE BEIIECTBO - MPOIYKTHI pacmaja W TepepadOTKh TOPHBIX M
OCaJIOYHBIX MOPOJI KUBBIMU OpraHU3MaMH (IIOYBBI, UJI, IPUPOIHBIE BOJBI).

5) PammoakTuBHBIC  BeUIeCTBA, IOJydarollMecs B pe3yibTaTe pacraja
PaJAMOAaKTUBHBIX AJIEMEHTOB (pajuii, ypaH, TOPUM U T.1.).

6) PaccesHHbie aTOMBI (XMMHUYECKHE DIIEMEHTBHI), HAXOMSIIAECS B 3€MHOU
KOPE B PACCESIHHOM COCTOSIHUMU.

7) BemectBo  KOCMHUYECKOTO  MPOUCXOXKICHHS - METEOPUTHI, MPOTOHHI,
HEUTPOHBI, JIEKTPOHBI.

buochepa mnpexacraBiasier coOOM pe3yabTaT B3aUMOJACUCTBUS >KUBOM U

HEXKHUBOU TPUPOJBI.

DJIEMEHTBI HEXKUBOM TTPUPOJIBI

»| ATMOchepa
I'uapocdepa (= = JKuBble OpraHu3msl
= Jlutocdepa Buocdepa

B nporiecce pa3Butusi 6uoc@epsl BHACIAIOT 3 3TANA :

1) Buocdepa (rae yemoBek BO3ACHCTBOBAI Ha NPUPOAY HE3HAUYHMTETbHO. Bo3pact

11
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YeJI0BEYECTBA MPUMEPHO 1,5 MITH. JIET).

2) buorexnocdepa

CoBpeMeHHass Ouocdepa - ITO pe3yabTaT JUIMTEIBHONW 3BOJIIOIUU
OpPraHUYECKOTO MHpa U HEKHUBOW MpUpOJbl. YemoBeueckoe OOIIECTBO - 3TO OJUH
U3 JTANoOB pPa3BUTUSA KU3HU Ha 3emie. JlesTenbHOCTh 4YeloBeKa CJeayeT
paccMaTpuBaTh KaK COCTaBHYIO 4acTh Ouocdepbl. TexHMKa - 3TO Ka4eCTBEHHO
HOBBIM JTall €€ pa3BUTHs. BO3HMKAaEeT BONPOC - KAKUM ITyTEM IOWIET Pa3BUTHE
yejoBeka U O0uocdepsl B OyayIeM, KaKUMH CpeICTBaMU U30eXaTh HEOOPATHUMBIX
nocineacTsuid B npupoae. [IpenorBpatuts U3MEHEHHUST HEBO3MOKHO. O4YEBUIHO,
YTO CJIEAYET HAYYUTHCS YIPABJIATH MPOIECCAMU MEXKIY YEIOBEKOM M TPHPOJOU
TaK, 4TOObI OHU OBLIM B3aUMOBBITOIHBI.

3) Hoocdepa - chepa pazyma.

OT1o noHsATHE BBEN (paHIy3ckuil matemaTuk u ¢unocod Jle-Pya B 1927 rony, a
obocHoBan Bepnaackuit B 1944 r. DTo BhICHIAs CTaaus pa3BUTUS OuOChEpHI,
KOT/Ia pa3yMHas JEATEIHHOCTh YEJIOBEKAa CTAHOBUTCS TJIABHBIM, OIPEICIISIONTAM
dbaktopom pazButug. B Hoocepe YEJIOBEK CTaHOBUTCS KpYIHOU
re0JIOTUYECKOW CHIION, OH MEepEeCTpauBaE€T CBOMM TPYIAOM M MBICIbIO 00JIacTh
cBOel ku3HH. YemoBeK Hepa3phIBHO CBS3aH ¢ Onocdepoit, yiTH U3 Hee HE MOXKET.
Ero cymectBoBanne - ectb (yHKIUS Ouochephbl, KOTOPYID OH HEU30EKHO

HU3MCHICT.

NEKUUNA Ne2

Knaccudukaumsa sarpsasHuTenen oKkpyxarlLen cpeabl
Kanaccudukanus 3arpsisHeHUil OKpYysKarouie cpeabl
BozzgeiictBue Ha  OKpYXalollyl0 Cpeay MOXKET OBITh TPUPOIHBIM
(ECTeCTBEHHBIM) M aHTPOIOTEHHBIM (UCKycCTBeHHBIM). Ilox anmponocennvimu
gozo0elicmeusMy ~ TIOHUMAIOT — JEATEIbHOCTb, CBA3AHHYI0 C  peaju3aluei
DKOHOMHYECKUX, BOEHHBIX, PEKPEALMOHHBIX, KYJIBTYPHBIX W Jp. HHTEPECOB
4eJioBeKa, BHOCSIIYIO0 (U3MYECKUe, XMMHUYECKHE, OWOJIOTMYECKHME U Jpyrue

W3MEHEHHS B MPUPOJIHYIO Cpeay. AHTPOIOTEHHBIC BO3ACHCTBUS HA Ouocdepy 1o
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UX DKOJIOTMYECKUM MOCIEACTBUAM Pa3IEISIOT Ha «+» U «-». K «+» Bo3aeicTBusIM
OTHOCAT BOCIPOM3BOJCTBO MPHUPOJHBIX PECYPCOB, BOCCTAHOBJIEHUE 3alacoB
MOJ3EMHBIX BOJ, PEKYJbTHBAIMIO 3eMelb U Jp. K «-» - oTHOCAT Bce BUIbI
BO3/ICICTBHI, CO3/1aBa€MbIX YEJIOBEKOM U YTHETAIOIIUX MPUPOJY: BEIpyOKa JIECOB,
OIYyCTHIHMBAHWE M 3aCOJICHHE 3€Mellb, COKpAIleHHE YHUCICHHOCTU U BHUJOB
YKUBOTHBIX U PACTCHHUU U JIp.
['maBHEeWIMM 1 HanboJIee PacCIPOCTPAHEHHBIM BHIOM «-»-TO BO3JICUCTBUS
yejioBeka Ha Onocdepy sSBISICTCS 3aepsazHeHue.

3acpsaznenuem HA3BIBAIOT BHECEHHE B OKPYXAIOLIYI0 Cpeny JIFOBIX
TBEPJBIX, KUAKUX U ra3000pa3HbIX BEUIECTB, MUKPOOPTaHU3MOB WIH 3HEpPruil (B
BHJIC€ 3BYKOB, IIyMOB, W3JIyY€HUI) B KOJIMYECTBAX, BPEAHBIX I 310POBbS
YEJIOBEKa, )KUBOTHBIX, COCTOSIHUSL PACTEHUIN M SKOCHCTEM.
[lo ob6vexmam 3acpsasnwenuss Ppa3aUyUalOT 3arpsA3HEHHE TOBEPXHOCTHBIX U
MOJI3EMHBIX BOJ, 3arpsi3HEHUE aTMOC(HEPHOT0 BO3AyXa, 3arpsi3HEHUE MOYB U T.1.

WcTouHnKy  3arpsi3HEHHUsT MOTYT OBIThb TNPUPOJHBIMU (IBUIbHBIE OypH,
ByJIKAHMYECKAs JIE€ATENbHOCTh U T.J.) U AHTPONOTEHHBIMHU (IIPOMBIILICHHbIE
npeanpuaTus (XUMHUYECKUE, METAJUTYPIHUYeCKHE, CTPOMUTENbHBIX MaTepHalioB M
Jp.), TETUIO3HEPTeTUKA, TPAHCIIOPT, CEIbCKOXO03SICTBEHHOE TIPOU3BOJICTBO U JIP.)

Boiaenstor ciaenyromnye BU/ibl 3arpsi3HEeHNs:
- (usnyeckoe (TEIIOBbIE, IIYMOBbIC, BUOpPAIMOHHBIE, PpPaTUOAKTUBHBIE,
AIIEKTPOMAarHUTHBIE);
- XUMHUYECKOE - HU3MEHEHHE €CTECTBEHHBIX XUMHUYECKUX CBOMCTB Cpeibl -
(TSDKENIbIMU MeTaJllIaMU, OTAEJbHBIMU XUMHYECKUMHU BEUIECTBAMHU, ECTULIUIAMU,
CITIAB, miactmaccamn);
- OMOJIOTUYECKOE - 3arpsi3HEHHE NYTEM BHECEHMS B Cpely OHOJIOTrHYECKOTrO
opraHu3Ma - (TeHHasi UHKEHEpHUs U JIp.).

Haubosnee npuopuTeTHBIMU CUUTAIOTCS CIEAYIOIINE 3arpsI3HUTEIN:

- TMOKCHUJ cepbl (MOMa aeT Ha MOYBY, pACTUTEIBLHOCTh U B BOJIOEMBI);

- TIbLTD;

- OKCHJI YTJIEpO/ia U OKCHJIBI a30Ta (B ropojiax);
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- HEKOTOpBIE€ KaHIIEPOTEHHBIE BEIIECTBA, B YACTHOCTH OeH3(a)IHpeH;

- He()Th U HEPTETPOTIYKTHI B OKEAHAX U MOPSIX;

- IPOMBIIIJICHHBIE U OBITOBBIE CTOYHBIE BO/IbI;

- XJIOPOPTaHUYECKHUE MECTUIIUIBI (B CEIBCKUX paliOHaXx);

- atMOoc(epHBbIE BBINAICHUS TOKCUYHBIX BEIIECTB.
K 0c0060 onacHbIM 3arpsi3HUTENSIM OTHOCST Pa/IMOaKTUBHBIC AJIEMEHThI (CTPOHIIUMA-
90, ne3uii-137, vion-131, yraepon-14), TMOKCHHBI — ONACHEHINNE TOKCUKAHTBI W3
KJlacca XJIOPYTJIEBOJOPOAOB, TsKEIble MeTaulbl (pTyTh, CBUHEN W Jp.). OHuU
CIIOCOOHBI HAKaIUIMBAaThCS B TPO(PUUECKHUX LEMNSAX U OKa3bIBaTh BHICOKOTOKCHUYHOE

JICVICTBHE HA OPTaHU3M.

HopmupoBanue kauecTBa OKpYy:Kamllei cpeabl

ITon kauecmeom oxpysicarouieii cpedvl TIOHUMAIOT CTEIIEHb COOTBETCTBUS
Cpeabl JKM3HU 4YeJloBeKa ero moTpeOHocTsM. OKpyKarllel dYeloBeKa cpeoi
SBJISIIOTCSL TIPUPOJIHBIE YCIIOBHS, YCIOBHUS Ha paboyeM MeCT€ W I KWJIMIIHbBIC
yciaoBus. OT ee KadecTBa 3aBUCUT IMPOJOJDKUTEIBHOCTh JKU3HHU, 3/10POBBE,
YpOBEHB 3a00JI€BA€MOCTH HACEJICHUSI U T.I.

Hopmuposanue kauecmea oKpyycarouieii cpeobl — YCTaHOBJICHUE
MOKa3aTesied U MPEJENIOB, B KOTOPBIX JIOMYCKAETCS M3MEHCHUE 3TUX IOKa3aTesen
(n1s BO31yXa, BOJIbI, MOYBBI U T.1.).

[lens HOpMUpOBaHHUST — YCTAHOBJICHUE IMPEAECIBHO JIOMYCTUMBIX HOPM
(9K0102UUeCKUX HOPMAMUEOE) BO3JICUCTBUSL YEIOBEKA HA OKPYXKAIOUIYIO CpENy.
CoOroieHre 3KOJIOTHYECKUX HOPMATHBOB JOJDKHO OOECIEUUTh SKOJIOTHYECKYIO
0€3011acCHOCTh HACEJICHHUS, COXpaHEHHE TeHETHYEeCKOro (oHIa YeIoBeKa, paCTCHUN
M KUBOTHBIX, PAIMOHAJIBHOE HCIOJB30BAHUE W BOCIPOU3BOJICTBO MPUPOIHBIX
pecypcoB.

HopmaTtuBel npenenbHO AOONMYCTUMBIX BPEAHBIX BO3IAEHUCTBUM, a4 TaKXKeE
METObl HUX  OMNPEIEJICHUS, HOCIT BPEMEHHBIM  XapakTep U  MOTYT
COBEpIICHCTBOBATbCS IO MEpPE Pa3BUTHUS HAyYKM M TEXHUKH C YYETOM

MCXKAYHAPOJHBIX CTAHIAPTOB.
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OCHOBHBIE 3KOJIOTUYECKHE HOPMATUBBI KAYECTBA OKPYKAIOIIEH Cpelbl U
BO3JCHCTBUS HA HEE CIECAYIOLINE:

HopmaTuBbl KayecTBa (CAHUTAPHO-TUTHEHUYECKHE):

* npenenbHo aomyctumas konneHTpamus (I1/1K) BpenHbIx BeliecTs;

* qpenenabHo  gonmycTuMbii  ypoBeHb  (ITJY) Bpemnbix  pusnueckux
BO3JICUCTBUI: paguaiuy, yma, BUOpal, MarHiTHEIX MOJIEH U Jp.
HopmartuBbl Bo31eHCTBUSA (IIPOU3BOACTBEHHO-X0351iICTBEHHbIE):

" mpenenasHo JomycTuMbli BeIOpoc (I1/1B) BpeaHbIX BEIIECTB;

= npenenasHo aomyctumbiit copoc (ITJIC) BpenHbIX BElIECTB;

KomiuiekcHbIe HOPMATHBBI:

"  [pPEAeNbHO AOIYCTUMAs 3KOJIOTUYECKasi Harpy3Ka Ha OKPYKAIOLIYIO CPELY.
Hpeneabno ponmycrumas kKoHuenrpauusa (IIAK) — xommuectBo

3arpsi3HSIONIETO BEIECTBA B OKpY Karoliel cpee (1mouse, BO3AyXe, BOJIE), KOTOPOe
IIPY TIOCTOSIHHOM WJIM BPEMEHHOM BO3/ICMCTBUM HA 4YEJOBEKA HE BIIMSET HAa €ro
3I0POBbE U HE BBI3BIBAET HEOIArONPHUATHBIX MOCIEACTBUN y ero motoMcTBa. [Ipu
onpeneneHny II/IK y4uTHIBaIOT CTENEHb BIUAHUS 3arpA3HAIONIMX BEIECTB HE
TOJIbKO Ha 3JI0POBBE YEIIOBEKA, HO M HA KUBOTHBIX, PACTEHHS, MUKPOOPTaHU3MBI, a
TaK)Ke Ha MPUPOIHBIE COOOIECTBA B LIETIOM.

[Ipn HOpMUPOBAHUM KadyecTBa aTMOC(EPHOro BO31yXa HCIOJIb3YIOT TaKUE
nokazarenu kak IIJIK BpemHoro BemectBa B Bo3ayxe paboueil 30HbI, [TJK
MakcuMaibHO pa3oByto U [IJIK cpeanecyTounyto.

[Ipu HOpMHpPOBaHMM KayecTBa BOAbI MCIOJB3YIOT TAKHWE IMOKA3aTeIu Kak
[TIK BpeaHbIX BEHIECTB ISl MUTHEBBIX BOJ M PHIOO-XO3SIICTBEHHBIX BOJIOEMOB.
Takxke HOPMUPYIOT 3amax, BKYC, IBETHOCTb, MyTHOCTb, TEMIIEPATYPY, KECTKOCTb,
KOJIM-MHJEKC U JPYTrUe MOKA3aTeJIM KaueCTBA BObI.

[Ipr HOpMHUPOBAHKMM KA4ue€CTBA MOYBBI UCIIOJIb3YIOT TAKOM ITOKA3aTENb KaK
[TJIK BpeIHOTO BElIECTBa B HAXOTHOM CJIOE€ IMOYBHI.

IMpeneabno gomycrumbiil ypoBeHb (II1Y) — 510 MakcuMabHbIN YPOBEHB

BO3JICUCTBUSI pajyialluy, IIyMa, BUOPAIIMHM, MarHUTHBIX TOJICH W WHBIX BPEIHBIX

(bu3nYecKnX BO3JEHCTBUI, KOTOPHIA HE MPEICTABIISIET OMACHOCTH JJISI 370POBbs
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YEJIOBEKa, COCTOSIHUS JKMBOTHBIX, PACTCHHM, WX reHeTudeckoro Qouma. [IJ[Y —
310 TO %€, uTo [1JIK, HO M pu3myecknux BO3aEHCTBUM.

Ipeneabno gomyctumbliii BoiOpoc (IIIB) maum copoc (IIAC) — »s10
MAaKCHUMaJIbHOE KOJIMYECTBO 3arpsi3HSIONIMX BEHIECTB, KOTOPOE B EIAUHHUILY
BPEMEHHU pa3peliaeTcs JTaHHOMY KOHKPETHOMY NPEANPHUATHIO BbIOpACHIBAaTh B
atMocdepy uiau cOpacbiBaTh B BOJAOEM, HE BBI3bIBAs IIPH 3TOM IPEBBIIICHHUS B HUX
MPEICIbHO  JONMYCTUMBIX  KOHUCHTPAMKA  3arps3HSIONMX  BEHIECTB U
HEeOJIaroNpUITHBIX SKOJOTHUECKUX TTOCIICICTBUH.

IIpeneabHO AOMyCTHMAsl IKOJOTHYECKAs HArTPY3KAa HA OKPYKAKOILYIO
cpealy — 3TO MakCHMalbHAasi MHTCHCUBHOCTb AHTPOIIONEHHOTO BO3JCHCTBUS Ha
OKPYKAIOIIYyI0 Cpedy, HE TMpUBOAsSIIAs K HApPYUICHUK YCTOMYHUBOCTH

OKOJIOTHYCCKUX CUCTCM.

NEKUUA Ne3

AHTponoreHHoe Bo3aeucTBue Ha atmocdepy, rmapocdepy u
nutocdepy

COCTAB ATMOC®EPHOI' O BO3/1YXA. CTPOEHUE ATMOC®EPHL.
AHTPOITOTEHHOE BO3/JIEHCTBHE HA ATMOC®EPY,

Ammocgpepa — crionHas BO3AymIHAsS oOosiouka 3emun. Atmocdepa

OKpY’KaeT 3€MIIIO 0 BBICOTHI 3 THIC. KM.
Ha cerogHsmHuii neHb CyMMapHas Macca 3€MHOM aTtMoc(epbl  COCTaBIISET
5,310 KI, a CpEeIHMH TrasoBblii cocTaB aTMoc(epHOro Bosayxa (mo A.
JlaByasne):

- a30T1 - 75,65 %:;

- kucaopoy - 20,29 %;

- BojstHOM map - 3,12 %j;

- apros - 0,90 %. (BCEI'O: 99,96 %).

B Hebompux KoauyecTBax B aTMocdepe COACPKUTCS TaKKe:
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- yriekucibii ra3 (1o 0,03 %) u okcua yriepoja, NOCTyNarolue Mpy JECHbIX
N0Kapax, U3BEPKEHUSIX BYJIKAHOB, OT FOPSIYUX KIIIOYEH, B PE3yJbTaTe JbIXaHUSA U
T. I.;

- BOJOPOJ;

- METaH, SBJIAIONINIICS B OCHOBHOM IPOJIYKTOM KU3HEIEATEIbHOCTH;

- UHEPTHBIE Ta3bl: TeJIMi, HEOH, KPUITOH, KCEHOH - MPOIYKThl €CTECTBEHHOTO
PaJMOAaKTUBHOTO pacliajia ypaHa, TOpUs, PaoHa;

- 030H, ABJISIIOUIMICS MPOJAYKTOM COEIUHEHHSI MOJICKYJISIPHOTO M aTOMapHOIO
KHCJIOPOJA MOJT BO3/IEHCTBUEM COJTHEUHBIX YIbTPAPHUOJIETOBBIX JTyUeH;

- a3p030JIM KaK B KUJKOM, TaK U B TBEPJAOM COCTOSIHHH.

Ctpoenue armochepsr:

AtMocdepa, okpyxkas 3eMiio, BpallaeTcs BMECTE€ C HEMl, HE pacceuBasiCh B
KOCMHUYECKOM IPOCTPAHCTBE Ojarojapsi NEeWCTBHIO T'PaBUTAIIMOHHBIX cuil. [lpu
3TOM OHAa MO CBOEW CTPYKType HEOJHOPOJHA M YCJIOBHO pas3JeiieHa Ha CIOU

(puc.1).

~100-80-60-40-20 0 +20 1‘
Jicsocdpepa | (o1 1000 no
i 120 makchmym 10 000 KM)
110
= 100 P 100 | Honocdepa (repmocdepa)
: 90 [ 90 y
ESG\ L'\. 80 __..___e_ml_‘f”_“*_ ;
E 70 I 70  1Mesocdepa (xemochepa) r
3 ™.
a 60 474 — 60 y Crparomays
é 40 \ J 30 T T(Osonocheps)
g 40 \ v Lo Crpatochepa
g 30 30
n'n% 20 2 R — — .. Tponomyiay
10 ] WA —==__""—— -
‘t 0 - X Tponocepas=, ]
ar110 17 10°-60-40-20 0 +200 Tlsrocdeps  [NoBepXHOCTE \orre—
w3 Jkanr1enne, 112 —> Temnepatypa, ° C seman  I'sppocdepa

Puc. 1. CtpykTypa atmocdepbl C USMEHEHUEM TeMmnepaTypbl U JaB/IeHUA NO BbICOTE.
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Tponocghepa (ot 0 no 7 xm y momrocoB U jo 18 kM y skBatopa). B
Tporocdepe cocpeoTOUYeH Bech BOJsSHON map u 4/5 maccel atmocdepsl. 31ech
pa3BUBAIOTCS Bce MOrojHbie spieHus. [loroga m kiuMar Ha 3emiie 3aBUCST OT
pacmpesieNieHusl Terjia, JaBICHUS U COJAEpKaHHs BOASHOIO Tapa B atMocdepe.
BoasHoM mnap mMOrjaomaer COJHEYHYK0 pagualuio, YBEJIWYMBACT IUIOTHOCTH
BO3/lyXa MU SBJISIETCS MCTOYHUKOM BceX ocaakoB. Temmeparypa Tpomocdepsl ¢
BBICOTOM yMEHBIIAETCA M Ha BhicoTe 10-12 kM mocturaer munyc 55 °C.

Cmpamoceepa (1o 40 xm). TemnepaTtypa nocreneHno Bospacraer 10 0 °C.
Ha Beicore 22-24 kM HaOmojgaeTcs MaKCHUMallbHas KOHIICHTpAlUs O030Ha
(030HOBBIN cioi). OH TOrIOIAET OOJNBIIYI0 YacTh I'yOUTEIBHOTO ISl SKUBBIX
OpraHU3MOB KeCTKOro u3nydeHus: ComHiia.

Mezocpepa (no 80 km). Temmeparypa mnagaer mo munyc 60-80 °C.
HaGmrogaeTcss BBICOKOE COJIEpKAHUE HMOHOB Ta30B, SBISIOMIUXCS TPUUYUHON
BO3HUKHOBEHUS MOJISIPHBIX CUSTHUM.

Tepmocghepa (no 800 xm). XapaKTepu3yeTcs POCTOM TEMIIEPATYPHI.
VYBenuuuBaercs colepKaHHe JIETKUX Ta30B — BOJOpoAa W Teausi — U
3apsHKEHHBIX YaCTHII.

Ik3ocgpepa (no 1500-2000 (3000) xM). 3aech MTPOUCXOIUT pPacCCEUBAHUE

(muccumanusi) aTMOC(hepHBIX Ta30B B KOCMUYECKOE MTPOCTPAHCTBO.
CaoiictBa armocepsl: LHupkyasiuus atMmocgepHOro Bo3ayxa:

a) Oowaa yupkynayusa ammocghepnozo 6030yxa (B CEBEPHOM TMOIyLIAPUU
JBH>)KEHUE BO3/yXa MPOTUB YAaCOBOW CTPEIKH BOKPYT IIEHTPA HU3KOIO JAaBJICHUS
Ha3bIBAIOT YUKIOHOM, & IBUKEHHE TIO YaCOBOW CTPEJIKE BOKPYT LEHTPa BHICOKOTO

JaBJICHUA - aumuuumonom.)

0) Ce3onnana uupkyaauus ammocgepnozo 6030yxa (Mycconvl - BETDHI,
MEHSIIOIIKE IBA pa3a B r0Jl CBOE HAINpPaBJICHHUE: JIETOM - C OK€aHa Ha CYIIy; 3UMOH

- C CYIIIM Ha OKEeaH).

8) Mecmnasn yupkynayus ammocgepul (6pus, gen, wkean u op.).
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[lon s3acpaznenuem ammocghepnozo 6030yxa crenyer NOHUMATH JHOO0E
WU3MEHEHHUE €r0 COCTaBA U CBOMCTB, KOTOPOE OKa3bIBAE€T HErATHUBHOE BO3/IECHCTBUE
Ha 3JI0pOBbE YEJIOBEKAa M >KMBOTHBIX, COCTOSIHUE PACTEHMU M dKocucTteM. OHO
MOXET OBITh €CTECTBEHHBIM (IPUPOJIHBIM) M AHTPOIOT€HHBIM (MCKYCCTBEHHBIM
WIA TEXHOT€HHBIM).

[To arperaTHOMy COCTOSIHUIO BBIOPOCHI BpEIHBIX BELIECTB B aTMocdepy
KJIacCU(pUIMPYIOTCS Ha:

- ra3oo0pa3Hble (OKCHIBl YIJIepoJa, JAHOKCHI Cepbl, OKCHJABI a30Ta,
YTJIEBOJIOPOJIBI U JP.);

- )KUJIKUE (KUCIIOTHI, IIEJIOYH, PACTBOPHI COJIEH U Ap.);

- TBepAble (KaHUEPOICHHbIE BEIIECTBA, CBUHEL M €ro COCJUHEHMs, caxa,
OpraHU4ecKas U HeopraHu4eckas Mbulb U Jp.).

OCHOBHBIMH  HCTOYHHKAMM  AHTPOINOIE€HHOIO  3arpsA3HEHHUsT  aTMOC(eEpsI
SBIIAIOTCSA: TEIJIOOHEPIeTUKa, TPAHCIOPT, MPOMBIIIICHHOCTh (TpeanpUaTus
YEpHOM W  LBETHOM  METAUIypTMH, MAIIMHOCTPOECHHUE,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepUaJoB M Jp.), HedpTenepepaboTka M razomnepepadoTka,
ucnbeiTanust opyxus. Camble pacnpoCTpaHEHHBIE 3arpA3HUTENH aTMOc(epsbl:
OKCUJBI YIJIEpOAa, IUOKCHUJI CEpbl, IbUIb, OKCHIbBI a30Ta, YIJIEBOXOPOIbl. B
BO3yXe arMocdepbl MNpUCYTCTBYIOT Oosee 500  BpeaHBIX  BEIIECTB

AHTPOIIOTCHHOTI'O IIPOUCXOKICHUAA.

THIPOC®EPA. CBOUCTBA H COCTAB TH/IPOC®EPHI.

Tuopocgpepa — mnpepriBuCcTas BogHas oOosouka 3emiu. Pacrmomaraercs
MexIy atMocdepoi u murochepoil U BKIItOUaeT B ceOsl BCe OKEeaHbl, MOPS, 03epa,
peKH, a TaKKe TOJ3EMHBIC BOJIbI, JIbJIbI, CHETa IIOJSAPHBIX M BBICOKOTOPHBIX
paiionoB. ['uapocdepy nensT Ha MOBEPXHOCTHYIO U MOA3EMHYIO.

llosepxnocmuasn euopocgpepa — BOJHAS 000JI0UKA MOBEPXHOCTHOM YacTH
3emun. B ee coctaB BXOISAT BOJIBI OKEAHOB, MOPEH, 03ep, PEK, BOIAOXPAHWIIHIIL,
0070T, JETHWKOB, CHEXHBIX IMOKpOBOB W Ap. [loBepxHocTHas ruapocdepa

MTOKPBIBAET 3€MHYIO NOBEPXHOCTH Ha 70,8 %.
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lloosemnas cudpocgepa — BKIIIOUAET BOJIbI, HAXOIAIINECS B BEpXHEH YacTH
3eMHONM KOpbl. WX Ha3piBalOT mom3eMHbIMH. CBepxy mom3emHas ruapocdepa
OTPAaHWYEHA T[OBEPXHOCTHIO 3€MJIM, HIKHIOK €€ TPaHUIly IMPOCIEAUTh
HEBO3MOJKHO, TaK Kak rujapocdepa o4deHb rTyO0OKO MPOHWUKACT B TOJINY 3€MHOM
KOPBI.

CaoiicTBa ruapocepsl

1. Kpyz06opom 600b1 - ecCTECTBEHHBIN MpPOIIECC BOCIPOU3BOJCTBA MPECHOM
BoJbl (ecTecTBeHHas ¢alOpuka auctwusanuu). Ilpu >ToM Bojga MPOXOIUT
HECKOJIbKO TOCIEAOBATENIbHBIX (UIBTPOB: aTMOC(EpHbIH, OHUONIOTHYECKUH,

T'€OJIOTHYECKUI.

OcHOBHBIE  JBWXKYIIIUE CUJIBI KPYroBOpOTa BOJIBI - CHJIa TpaBUTALUUA U
Conneunas sueprus. Jyis yno06cTBa aHanu3a oOIIMil KpyroBOpoT pa3OuBarOT Ha 4
MHUKPOKPYTOBOpOTa BOJABI (KPYroBOPOT BOABI HAJ OKCAaHOM, KPYroOBOPOT Ha
CyIIIeH, KPyrOBOPOT MEX/Iy OKEAHOM U CYIIICH, T€0JIOTHUCCKUN KPYyTOBOPOT BOJIBI).
[lepBpie 3 THMa MHUKPOKPYTOBOPOTOB OOPa3ylOT 2100anbubili WU 2NA6HbIU
KpY2080pOm 800bl - 2UOPOJI02UYECKUTL YUKIL.

2. I'mapocdepa - amo naanemapuas mpancnopmuas cucmema, KOTOpas
MIEPEHOCHUT PACTBOPHMBIC  HEPACTBOPUMBIC TPOAYKTHI 3PO3UU C 00JIee BBICOKUX
Ha 0oJiee HU3KHE YPOBHHU.

3. Tuapochepa - mnaanemapnvlii aAKKyMyaamop HeEOPAHUYECKO20 U
OpP2AHUYECKO20 @ewjecmeéa  Kak B PAacTBOPEHHOM BHJE, TaK M B JOHHBIX
OTJIOKECHHUSIX.

4. Tuapochepa - »TO akmuemnsvlit ¢haxmop Gopmuposanus Kiumama
HJIaHembl, YTO MOYXHO MPOWLTIOCTPUPOBATH CIICTYIONTUMU OCHOBHBIMHU (DaKTaMu:

- 51% CoyiHEeUHON 3HEPruM 3aTpayMBaeTCs HA MPOLIECC HUCHAPEHUS BOJbBI U
MIEPEBOJ] €€ M3 KUAKOTO B Ta3000pa3HOE arperaTHOe COCTOSTHHE;

- mapbl BOABI (maxke B Oombiieit cremeHu, yem Mosiekyiabl CO2) co3maroT

NapHUKOBBIN 3P DeEKT;
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- 00ytaziast GOJBIIION TETTIOEMKOCTRIO, BOJIA TIPU KOHIEHCAIIUK OTAaeT atMochepe
CKPBITYIO TEIJIOTY MapooOpa3zoBanus. biaaronaps 3ToMy BoAsHOM nap (0Caiku)
BBITIOJHSIOT POJIb TEMIIEPATYPHOTO CTaOMIM3aTOPa, CIIIAKUBast OOJIBbIIINE
nepenaapl TeMIeparyp B atmocdepe;

- BOJIa TIOJIICPXKUBAET MojaABMkHOE paBHoBecre CO» B atmocdepe (M BIUsSET
yepe3 Hero Ha nmapHuKoBbIl 3¢ dekT). Tak B okeane CO, pacTBopeHO OOJIbIIE, YeM
B arMmocdepe. Tam >xe B pe3yibTare OHOXHMHUYECKUX TMPOIECCOB YIIIEPOS
BBIBOJIUTCSL B JIOJITOBpEMEHHBIC XPAaHUJMINA - JOHHBIE ocanku. B Gomotax CO-
HaKaIuIMBaeTCs B CBA3aHHOM BHJIC - B BUIE Topda.

- BOZIa UTpaeT OOJIBIIYIO POJIb B IOAEPKaHNN CTAOUIIBHOCTH O30HOBOTO CJIOSL.

3azpazuenue cuopocghepvl. Ucmounuku 3azpasnenusn cuopocgepot.

1) AtMochepHble BOJBI, TPOMBIBAIOIIAE W3 BO3/JyXa €CTCCTBCHHBIC |
HCKYCCTBEHHBIC 3arPSI3HCHH.

2) TIpOMBIIIICHHBIC CTOYHBIC BOIBI.

3) BBITOBBIE CTOYHBIE BOIBI.

4) HedTb 1 HEPTEIPOIYKTHI.

3 ctounerx BoA. M3 HUX

EsxxerogHo B mupe oOpa3yroTcs okoyio 1 TpuwuimoHa M
npumepHo 20% cOpachiBatoTCs 0€3 OUHCTKHU.
3arpsizHeHue TUApPOCcPEpPbl CYIIECTBEHHO OINacHee, YeM 3arpsi3HeHue aTrMochepsl
0 CIICAYIOIINM MPUIUHAM:

1) TIpormecchl pereHepany Wik CaMOOYHIICHHS MPOUCXOAIT B BOJAHOM cpene

CYLIECTBEHHO MEJJIEHHEE, YeM B aTMocgepe.

2) VcTouHuKH 3arps3HEHUS BOJOEMOB Oojiee pa3HOOOpa3HBbI.
EctecTBeHHbIe mpoliecchl, MPOTEKaroue B BOAHON cpejie, 00oiee YyBCTBUTEIbHBI
K 3arps3HeHuto. Camu 1o cebe MMeroT OoJiblliee 3HAUCHUE JUI JKU3HU Ha 3eMiie,
4eM IMPOIIECCHI, MTPOTEKaromue B aTMochepe.

Xumuueckoe 3a’pA3Henue — Haubosee 4acTo BCTPpCUAIOIICCCA, CTOMKOE U

naneko pacnpoctpasstomeecss. OHO MOXeT ObITh opeanuueckum ((PEHOJIBI,
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NEeCTULUUABl U Jp.), HeopaaHuueckum (COJIW, KHUCIOTHI, IIEIO0YM), MOKCUYHBIM
(MBIIIBSIK, COSAMHEHUS CBUHLIA, PTYTH, KaIMUSI U Jp.) U HemoxkcuuHwvim. [1omHOTO
CaMOOYHIICHUS BOJ0OEMA HE TPOUCXO/IUT.

Baxmepuanvnoe 3acpazsnenue BBIpaXaeTCs B TOSBICHHMHM B  BOJE
NATOT€HHbIX OakTepuid, BUPYCOB, NPOCTEUIIUX, TpUOOB MU Jp. ITOT BUJ
3arpsi3HEHUs] HOCUT BPEMEHHBIN XapakTep.

Paouoaxmuenoe 3acpazHenue — ONACHO JaXe NPH OYEHb MaJIbIX
KOHIIEHTpaIUsX paJuoaKkTUBHBIX BemlecTB. Hanbosee BpeIHbI « JOJITOKUBYIIUEH
U TMOJBWKHBIE B BOJE PAJUOAKTUBHBIE 3JIEMEHTHI (cTpoHUMI-90, ypaH, u 1p.),
KOTOphIE  TIOMAJalOT B  IOBEPXHOCTHBIE BOJOEMBI MPU  cOpachIBaHUU
PaZMOaKTUBHBIX OTXO0/I0B, 3aXOPOHEHUH UX Ha JIHE U TIp.

Mexanuueckoe 3azpsa3Henue XapaKTEPU3yeTCsl TMOIMAJaHUEM B BOJY
pPa3IMYHBIX MEXaHWYECKUX IpuMeceil (Imecok, Wi U Jp.), KOTOpbIE MOTYT
3HAYUTENIBHO YXY/IIATh OPraHOJENTUYECKHUE CBOMCTBA BOJIBI.

Tennosoe 3azpaznenue CBS3aHO C TIOBBIIICHHEM TEMIIEPATypbl BOJ B
pe3ysbTaTe HUX CMEUIMBaHUS C 0Oojiee HarpeTbiIMM IOBEPXHOCTHBIMU WU
TEXHOJOTHUECKUMHU BoAaMH. [Ipu TOBBIMICHUH TEMIEPATypbl MPOUCXOIUT
U3MEHEHHUE Ta30BOr0 U XUMHUYECKOI0 COCTaBa B BOJAAX, UTO BEAET K Pa3MHOXKEHUIO
OakTepuil M  BBIACJIICHHIO SAJOBUTBIX Ta30B — CEpPOBOJOPOJA, METaHa.
OMHOBPEMEHHO TPOUCXOAUT «IIBETEHHE» BOBI, BCIEJACTBHE YCKOPEHHOTO
pa3BUTHS MUKPOGMIOPHl U MHUKPO(DAYHBI, YTO CIHOCOOCTBYET DPAa3BUTUIO APYTHUX

BHUJOB 3arpsA3HCHU.

JINTOCPEPA. MEQOC®EPA. AHTPOINOIEHHbBIE BO3QEACTBUS HA
rnoysy.

Bo BHyTpeHHEM CTpoeHHUU 3eMJIM BBIICISIOT TPU OCHOBHBIX CJIOS: 3€MHYIO
KOpY, MAHTHIO U SIAPO.
3emnasn kopa pacnionaraeTcsi B CpeiHeM 110 TayOuHbI 35 kM (10 5-15 kM mof

okeaHamu U 110 35-70 KM 1MoJ KOHTUHEHTaMH). B cocTaB 3eMHOM KOpBI BXOJIST BCE
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M3BECTHBIC XUMHUUecKkue 3meMeHThl. [Ipeodmagator O (49,1 %), Si (26 %), Al (7,4
%), Fe (4,2 %), Ca (3,3 %), Na (2,4 %), K (2,4 %), Mg (2,4 %).

Manmus  pacrionaraercs MeXIy 3€MHOW KOpOW W sApOM W
pacnpoctpansiercs a0 rryounsr 2900 kM. 3nech npeodnanator O, Si, Fe, Mg, Ni.
Bayrpu mantum ¢ riyounbl 50-100 kM mox okeanamu u 100-250 kM mon
KOHTMHEHTAMHU HAYMHAETCS CJIOM BEIECTBA M0 COCTOSIHUIO OJU3KOro K
IUTABJICHUIO, TaK Has3biBaeMasi acmeHnocgepa. 3eMHas KOpa BMECTE€ C BEPXHUM
TBEpJBIM CJIOEM MAaHTHM HaJ acTeHocepod Has3bIBaeTcs aumocgepoul.
Jlumoceghepa — BHewHsAS TBepAas 000J0YKa 36MHOrO MIapa. ITO OTHOCHTEIBHO
xpynkas 00osgouka. OHa pa3Ourta riayOMHHBIMU pa3jioMaMU Ha KPYHHbIE OJIOKA —
qumocghepHvle naumvl, KOTOPhIE MEJICHHO TNEepeMENIaloTcsi Mo acTeHocdepe B
TOPU30HTAJILHOM HaIpPaBIICHUH.

Aopo pacnonaraercsi HIbkKe MaHTUU Ha rayouHe ot 2900 km o 6371 kwm.
Omno cocrout u3 Fe u Ni.

Ileoocghepa (MOYBEHHBIM TMOKPOB) — o00o0JI0YKa 3emiu, oOpazyemas
MOYBEHHBIM TTOKPOBOM; BEpPXHsIs (AHEBHAs1) yacTh JuTOoChepsl HA cyie. [lousa —
3TO TOBEPXHOCTHBIA TOPU30HT 3E€MHOW KOpBI, OOpa3yromuil HEOOJBIIOW IO
MomHOCTH cior. Ona dopmupyeTcss B pe3ysibTaTe B3aUMOJCUCTBHUS, Tak
HAa3bIBAEMBIX ¢dakTopoB IOYBOOOPA30BAHUS: KJIUMaTa, OpraHU3MOB,
MOYBOOOPA3YIOMIMX MOPOJ, pelbeda MECTHOCTH, BO3pacTa CTpaHbl (BpPEMEHH),
XO3SIMCTBEHHOW JIESITEIBHOCTH YEJIOBEKA.

Baxneiiee CBONUCTBO MOYB — MI000pooue — CIOCOOHOCTh TIIOYB
YVAOBJIETBOPATh MOTPEOHOCTh pACTEHUWW B DJIEMEHTaX TMHUTaHUS MW BOJE,
o0OecreuynBaTh WX KOPHEBBIE CHUCTEMbI JOCTATOYHBIM KOJUYECTBOM TEIUIa H
BO3/lyXa JIJIsl HOPMAJIbHOM I€ATEIbHOCTH U CO3/IaHUS YPOKasl.

CaoiicTBa nexocgepsol

a) Ilnodopoodue - OCHOBaA KU3HU PACTCHHM, )KUBOTHBIX, YEJIOBEKA; PETYIIATOP

IJIOTHOCTH KHU3HH Ha 3eMJIE.
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0) Pecynuposanue 0016UI020 2€07102UHECKO20 U MAN020 OUO2EHHO20
Kpy2060pomoé Ha 3eMHOW TIOBEPXHOCTH (KaK menocdepa).

B TIOYBAaX AKKyMYJIMPYIOTCS AJIEMEHThl [WUTAHUS, BO3BPALLAIOLINECS
MOCPEACTBOM MAJIOro OMOT€HHOTO KPYyroBOPOTa CHOBA B MOYBY;

OJIHOBPEMEHHO W3 IOYBBI aTMOC(EPHBIMH OCAJKAMHM 3JIEMEHThl YaCTUYHO
BBIHOCATCSL B MUPOBOHM OKeaH, Ize o0pa3yrT OcCaJOyHble MOPOJbI, KOTOpPHIE B
IPOJOJDKEHUN TE€O0JOTMYECKOM HCTOPUU MOTYT CHOBA BBINTHM Ha IOBEPXHOCTh
(6010 TEOTOTHUECKUN KPYTOBOPOT).

B) U3menenue ceoux napamempog (Xapakmepucmur) é 6epmuKaIbHOM U
20pU3OHMATIbHOM HANPAGNEHUAX:

- 8 BEepMUKANbHOM HANPAGLeHUuu - 3TO OIPENCIICHHbIE T'€HETUYECKUE
ropm3oHThl (Al - JI), Kaxapld M3 KOTOPBIX XapaKTEPU3YeTCs CBOMMU
MOp(}OJIOrMYECKUMHY,  (PU3UUECKUMH, XUMUYECKUMH U  OUMOJOTMYECKUMHU
CBOMCTBaMU;

- 8 20pU3OHMANILHOM HANPAGIEHUY - HTO TOCTENEHHAs CMEHA THUIIOB IOYB
MEXIY COCEAHUMH TEPPUTOPUIMH.

F) AKKleflle}luu}l JHepluu, ouomaccol u NOJe3HbIX UCKONACMDbIX.

AHTPONOreHHbIe BO31eUCTBHUA HA JUTOChepy
OcHOBHbBIE 3arPSI3HUTE]IM T0YB

N3 atmocdepsl: TsHKenble METalTbl, KUCIOTHBIE T0KIH, PAAUOHYKIUABL.
CrouHbIe BOJBI IPOMBIIIIEHHBIX IPEATPUATH.
CtouHbI€ BOJBI CETLCKOTO X034UCTBA (AI0XUMHUKATHI, YA0OPEHUS)

3aXOpOHCHUEC TBEPABIX OBITOBBIX U ITPOMBIIIIJICHHBIX OTXOJO0B.

o & W e

Kanmneporennsie BemecTBa (BBIXJIONBI aBTOMOOMIIEH, camoseToB, TOC)

OcHoBHas IpoOIeMa COBPEMEHHOCTH — PE3KOE COKPAIICHHUE CEIbX03YTOIUM.

OCHOBHBIE TPUYHUHBI 3TOTO TIpoIEcca:
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1. Jlerpaganusi mMOYBBI — 3TO IMOCTENECHHOE YXY/IICHUE €€ CBOMCTB, KOTOPOE
COMPOBOXK/IAETCS YMEHBIIEHUEM COJIEPAKAHUSA TYMyCa U CHUOKEHUEM TUIOAOPOIUS.
2. Herymudukanus — noteps rymyca (3a c4eT OTuyKJICHUs yposKasi, BHECEHHUSI
MUHEPAJIbHBIX YJI00peHUM).

3. Dpo3us MOYB — pa3pyllieHHEe W CHOC BEPXHUX, HamOoJiee IIIOAOPOIHBIX
TOPU30HTOB M MOACTHIAIOIIUX MOPOJ BETPOM (BETPOBAs HPO3Usl) WUIIM MOTOKAMHU
BOZBI (BOAHAS 3p03usl). BRIIENSAIOT Takke MPOMBIIUICHHYIO 3PO3UI0 (pa3pylieHue
MOYB TIPU CTPOUTENIBCTBE U IMpHU pa3pabOTKe KapbepoB), BOCHHYIO 3PO3HUIO
(BOpOHKH, TpaHILEH), MACTOUIIHYIO 3pO3HI0 (IPU MHTEHCUBHOW MAacThOE CKOTA),
VUPPUTAMOHHYIO (pa3pyLIE€HUE MMOYB MPHU MPOKJIAJKE KaHAIOB U HAPYLIEHUH HOPM
MIOJIUBOB) U JIP.

4. 3arpsisHeHue. IloBepXHOCTHBIE TOPU3OHTHI TMOYB JIETKO 3arpsA3HSIOTCS.
OCHOBHBIC 3arpsi3HUTENIA TIOYB: TMECTULU[BI (STOXMMUKATHI), MHUHEpPAJIbHBIC
y0OpeHusi, OTX0/bl U OTOPOCHl MPOU3BOJCTBA, I'a30]bIMOBBIE BbIOpochl 3B B
atMocdepy, HeTh U HE(PTEPOTYKTHI.

S. BropuuHoe 3aconeHue — TOSBISIETCS B IPOLECCE  XO3AMCTBEHHOU
NeATEIbHOCTH YEJIOBEKa M Pa3BUBACTCA MPU HEYMEPEHHOM IOJUBE OPOLIAEMBIX
3eMelb B 3aCYIJIMBBIX pailoHax.

6. 3a0onaurBaHre — HaOMIOAAeTCS B CHJIBHO IMEPEYBIAXKHEHHBIX paloHaXx,
HanpuMmep, B HEUEPHO3eMHOM 30HE Poccum, B 30HaX BEUHOU MEP3JIOTHI

7. OnycTelHMBaHHE — MPOLECC HEOOpPaTHUMOTO M3MEHEHHUS TOYBbI MU
PACTUTENBHOCTA U CHUXKEHUS OMOJOTMYECKON MPOAYKTUBHOCTH, KOTOPBIM MOKET
MPUBECTH K TMPEBPAIICHUI0 TEPPUTOPUU B MYCThIHIO. OMyCTHIHUBAHUIO
noasepkeHo Ilpuypanne, Uepnsie 3emnn KanMpikun u ActpaxaHCKoOW 00JacTu H

Ap. OnHM OTHOCATCA K 30HaM DKOJOTHIECKOI0O 6€JICTBI/I$I.
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