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3AJAHHUE Ne5
Tema: BiansiHue 4eJIOBeKa Ha IKOCHCTEMBI

Inan:
1. Uzyuuth §5.7 B yueOnmke ctp. 333-335 (B.M. Cusormazos, N.b. Aradonona, E.T.

3axaposa BIOJIOT'M S 6a30Bblit ypoBeHb)
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CpaBHuBaeMasi KaTeropusi EctecTBeHHas 3kocHcTEeMAa HckyceTBeHHas IKOCUCTEMA
(6uoreoneHo3s) (arpoienos)

1.HanpaBnenue aeiicTBus
orbopa

2.KpyroBopoT OCHOBHBIX
MUTATEIHLHBIX 3JIEMEHTOB

3.BunoBoe pazHooOpasue u
YCTOMYHBOCTh

4.CriocoOHOCTh K
CaMOpeI‘yHHHI/II/I,
CaMOTIOIEPKAHUIO
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Ilpunoscenue 1

EctecTBeHHBIE U HCKYCCTBEHHBIE IKOCHCTEMBI.

Aepobuoyenos, unu aspoyeno3 — dmMO COOOWECBO pPACMEHUU, JHCUBOMHbBIX, 2pubos U
MUKDPOOP2AHUZMO8, CO30aHHOE OISl NOAYYEHUS CeNbCKOXO3AUCMBEHHOU NpOOYKYUU U  pPecyispHO
noooepoicugaemoe 4eio8eKoM.

[Ipumepamu TakuX 3KOCHCTEM, CO3JaHHBIX YEIOBEKOM, SIBJISIIOTCS IOJISl, OTOPOBI, Cajbl, MapKH,
JIECHBIE HACAXICHWS, TACTOHIIA.

Coo0miecTBa pacTeHUil M KUBOTHBIX, MCKYCCTBEHHO CO37aBaeéMble UYEIOBEKOM B MOPCKHUX U
MIPECHOBOIHBIX BOJIOEMaX, TAKXKE MOKHO OTHECTH K KaTErOpPHH arpoOHOIIEHO30B.

ArponeHo3bl, Kak ¥ JII0Oble APYIMMU HPUPOAHbIE 3KOCHCTEMbI, 00JaJar0T OIpEaeICHHBIM
BUZOBBIM COCTaBOM U OIpPEACICHHBIMUA B3aUMOOTHOLICHUSIMH MEXIy KUBBIMH OpPraHM3MaMH M Cpeaon
oOutanuss. DTH B3aMMOOTHOIICHWS HamboJiee YETKO MPOSABISIOTCS HA ypPOBHE TPOPHUECKHUX CBs3EH
MEXJIy OpPTraHM3MaMH, OCOOCHHO INPHU BO3JCHCTBUU HA IIEHO3 4YelioBeka (0O0pabOTKa IMOYBKI, IOJCEB
KyJIbTYPHBIX PacTEHUI Ha JIyTax | T. II.).

B arpoOuonenose ( HampuMmep, NIIEHAYHOTO TIOJIS) CKIAABIBAIOTCS TE JK€ MUILEBBIE ETH, YTO U
B MPHUPOJHON 3KOCHUCTEME: MPOAYUEHTH (MIIEHUIa U COpHSIKM), KOoHCyMeHThI(HaCEKOMEBIE, MTHIBI) U
penyueHTbI(TpuObl 1 OakTepun). OOS3aTENBHBIM 3BEHOM STOH TNHIICBON IIEMU SBISETCS YENOBEK,
KOTOPBI CBOMM TpPYIOM M TalaHTOM CO3JacT KaXKABIH arpoueHo3 M OO0ECleunBaeT €ro BBICOKYIO
MIPOAYKTHBHOCTD, a 3aTEM COOMPAET M UCTIONB3YET ypOXKai.

Mexny arpoueHo30M U eCTeCTBeHHbIM OHOre0leH030M CylIeCTBYeT PsiJl pa3InyMid.

[lepBoe paznuume cOCTOMT B OTOOpE pa3HOTro HampapieHHs. B MpUpoIHBIX dKocucTeMax (jeca,
TYHApBI, CTEeNH, WYCTHIHM, PEKH W T.O.) JEUCTBYEeT €CTECTBEHHBIH OTOOp, OTMETAIOUINH
HEKOHKYPEHTOCIIOCOOHBIE (DOPMBI OPraHM3MOB M HMX COOOIIECTB B OHOTICOIEHO3€ W TEM CaMbIM
oOecreynBalOMi  €ro OCHOBHOE CBOWCTBO — YCTOWYMBOCTh. B arpomenHo3ax JneicTByer
MPEUMYIIECTBEHHO HCKYCCTBEHHBIH OTOOp, HAMpaBIsieMbId YEJIOBEKOM IIPEXIE BCEr0 Ha MOBBIIICHUE
YPOXKAMHOCTHU CEIbCKOXO035HCTBEHHBIX KYJIBTYD.

DKoJIoTHYecKasi yCTOMYMBOCTh arpoOMOLIEHO30B HEBENMKA. be3 ydacTHs uyesoBeKa arpoleHO3bI
3epHOBBIX U OBOIIHBIX KYJIBTYp CYIIECTBYIOT HE Ooliee rojia, MHOTOJIETHUX TpaB — 3- 4 rojia, MIOJOBBIX
kynbTyp — 30-30 set. 3aTeM OHUM pacmaaloTCs WA OTMHUPAOT.

Bropoe pasnuume Mexay HUMH 3aKIIOYaeTCss B WCIIONBb30BaHWU SHepruu. [lms OwmorneHosa
€IMHCTBEHHBIM HMCTOYHMKOM O3Hepruu spisercs Connne. B To ke BpeMsi arpoueHo3bl IOMHMO
COJIHEYHOH SHEPTUU IMOJY4aroT OT YeJOBeKa JOMOTHUTEILHYIO JHEPTHIO: Ha MPOU3BOJICTBO YAOOpEHHUH,
MpenapaToB MPOTHB COPHSKOB, BpeAWTENIeH W OOJIe3HEH, OpOIICHWE WM OCYIIECHHE 3aTpauyduBaeTCs
sHeprus. be3 Takoil MOMONHHUTENPHON 3aTpaThl SHEPTHH CYIIECTBOBAHHE arpoIleHO30B MPAKTHYECKU
HEBO3MOXKHO.

OnHUM U3 CaMbIX CYLIECTBEHHBIX Pa3IMYUi MEXAy OHMOreOleHO30M M arpoleHO30M SIBISETCS
0allaHC TMHTATENFHBIX J3JIEMEHTOB. B OWoreomeHo3e nepBUYHAs TPONYKIWs pacTeHwid (ypoxaii)
MoTpeOIIsIeTCss B MHOTOYMCIICHHBIX IITISIX MMUTAHWUS W BHOBH BO3BPAIIAETCSl B CHCTEMY OHMOJIOTHYECKOTO
kpyrosoporta B Buze CO2 , BOJBI U 3JIEMEHTOB MUHEPAILHOTO NUTaHUs. B arporenose Takoil KpyroBopor
AJIEMEHTOB PE3KO HApPYIIBIETCS, MOCKOJIBKY 3HAYUTEIBHYIO WX YacTh YENOBEK H3BIMAET C YPOXKAaeM.
[TosTOMYy 7151 BO3MEIIEHHSI TOTEPh HEOOXOAMMO
MOCTOSIHHO BHOCHUTb B TIOUBY YAOOPECHHSI.

Takum 00pa3oM, TIO CpPaBHEHUIO C ECTECTBEHHBIMH OHOTEOIIEHO3aMH arpoleHO3bl HMEIOT
OTpaHUYEHHBIN COCTaB PACTUTENHHBIX W )KUBOTHBIX KOMIIOHEHTOB, HE CIIOCOOHBI K CAaMOOOHOBIICHHIO U
CaMOpEryJIMPOBAHUIO, TIOJBEPKEHBI Yrpo3e T'MOENM OT MAacCOBOTO Pa3sMHOXKEHHS BpEAUTENEH WU
OoJie3Hel 1 TpeOYIOT CO CTOPOHBI YellIOBeKa HEYCTaHHOM JIETETLHOCTHU TI0 MX MOJICPIKaHHIO.

ArpoOuorieHo3bl 3aHuMaT npuMepHo 10% Bceit moBepxHocTH cymd (1,2 mupa. ra.) U JarT
YeJIoBe4eCTBY 0K0JI0 90% NMHUIEeBON SHEPTHH.



3AJAHHUE Ne6
Tema: buocdepa — rinodanbHas IKocHUcTEMA

Inan
1. Usyuurp §§5.8-5.9 B yucbOuuke crp.336-344 (B.M. Cusormazos, U.b. Aradonona, E.T.
3axapoBa BOJIOI'MI S 6a30Bblit ypoBeHb)
2. O3HAKOMHThHCS C JAOMOTHUTEIBHON HHpOpMaLUel K TeMe (IPUIIoKEHHE 2)
3. OTBeTHTbH Ha BOIIPOCHI K TEME:!
1) OcHOBHBIE KOMIIOHEHTHI OHOC(HEPHI.
2) Kaxkue ¢pyHkuuu B 6nocdepe BBIIOIHSIET )KUBOE BEIIECTBO.
3) Uem oTiHMYaIOTCS KPYrOBOPOT BELIECTB U MOTOK SHEPruu?
4) Yto Takoe napHUKOBBIN 3()(HeKT, KAKOBBI €r0 NPUYNHBI.
5) KakoBbl mpu4nHbI 00pa30BaHUs 030HOBBIX AbIP?
6) Kak ocyriecTBisieTcs KpyroBopot a3ora B npupoe?
7) Kakue mporecchl 00eCeYnBarOT KpyroBOPOT KUCIOPOoaa B pupoie?
8) Kakoe oTpunarensHoe Bo3aeicTBHE Ha cpeay okasbiBatoT TOC, [DC, ADC?
9) Yro takoe Hoochepa?
10) 3nauenue Tpynos B.U.BepHuanckoro.

Ilpunostcenue 2
1. Oo6mue ceenenns o ouocepe. B.U.Bepuanckuii o 6uocdepe.

Briparomuiics pycckuil yuensiit B. 1. BepHaackuil , oquH U3 co3aaTeneil COBpEMEHHOro B3risaa
Ha Ouocdepy, OnpeAeuII e¢ Kak HapyKHYI0 000104Ky 3eMJTd, 00JIaCTh PacpOCTPAHECHUS KU3HH.

Buocdepa Brirouyaer B ceds:

— JKMBOE BEIIIECTBO, TO €CTh COBOKYITHOCTH BCEX )KHUBBIX OPTaHU3MOB (PACTECHUSI, )KUBOTHEIE,
MHKPOOPTAaHU3MBI);

— OHMOTeHHOE BEIIECTBO, TO €CTh OPraHO-MHUHEPAIbHBIC WIIM OPTaHHYECKHE TPOYKTHI,
CO3/IaHHBIE KUBBIM BEIECTBOM (TOp(), KAMEHHBIH YTOJb, HEPTH);

— OHMOKOCHOE BEIECTBO, CO3JAaHHOE JKMBBIMU OpPraHM3MaMH BMECTE€ C HEXHBOU (KOCHOM)
npupoaoi (Bojoi, arMocgepoii, TOpHBIME MOPOJAMH ),— TOYBEHHBIH MTOKPOB.

Bce xommoneHTHI OMOC]epbl TECHO B3aMMOAEHCTBYIOT MEXIy COOOH, COCTaBIssA LENOCTHYIO,
CJIOKHO OPTaHU30BaHHYIO CHCTEMY, Pa3BHBAIOIIYIOCS 110 CBOMM BHYTPEHHUM 3aKOHAM M MO JICHCTBHEM
BHEIIHUX CHJI, B TOM YHCJI€ KOCMHYECKHX (COJIHEYHOTO HM3IYYCHHS, TPABUTAIIMOHHBIX W MAarHUTHBIX
nosier CosHita, JIyHbI M APYTrUX HEOECHBIX TE).

[To coBpeMEeHHBIM MpPEACTABICHUSM, Pa3BUTHE OE3KM3HEHHOW reocdepbl, TO €CThb 0OOIOYKH,
00pa30BaHHOW BEIIECTBOM 3eMJIH, IIPOUCXOIWIIO HAa PaHHUX CTAJHSIX CYIIECTBOBAHMS HAIllCH IJIAHETHI,
MULTHAPBL JIeT Ha3aa. C BO3HMKHOBEHHEM >KM3HH (CaMOpa3BUBAIOIIUXCS YCTOHUMBBIX OPTaHUYECKUX
¢dopm) cHavana MeUIEHHO M ci1abo, 3aTeM Bce OBICTpee W 3HAYMTENbHEE CTalIO0 MPOSBISTHCS BIHMSHHE
KHUBOH MaTepUH HAa TE€OJIOTHYECKUE MPOLECCHl 3EMIIH.

JledaTenbHOCTh JKMBOTO BENIECTBA, MPOHHUKIIET0O BO BCE YrOJKW IJIAHETHI, MpUBENa K
BO3HMKHOBEHHIO HOBOTO 00pa3oBaHUsi — OHOC(ephl, TECHO B3aUMOCBS3aHHON €IUHON CHUCTEMBI
TeOJIOTMYECKUX W OMOJIOTMYECKHX TeJl M IMPOLECCOB MpeoOpa3oBaHMs SHEPrHU M BellecTBa. Pasmepsl
npeoOpa3oBaHMii, OCYIICCTBISEMBIX JKABOW Marepuei, JOCTUTIM IUIAHETApPHBIX MAaciTaloB,
CYIIECTBEHHO BHIOM3MEHHB OOJIUK M DBOIIOIHIO 3EMIIH.



OcHoBHbIe (PyHKIINH :KMBOT0 BellecTBA:
- ra30Bas- NOTJIOIIAET U BBIACTSET ra3bl;
- OKHCJHTENbHO-BOCCTAHOBHUTEIbHAS;
- KOHILIEHTpAaIlMOHHAS- HAKOIUICHHE B CBOMX TeJaxX HEKOTOPBIX 3JeMeHTOB. B Ouocdepy BXomArt:
HIDKHSISL 9acTh aTMoc(epsl 10 030HOBOTO DKPaHa, BCS ruApocdepa 1 BEpXHSS YacTb JUTOCHEPHI.
buocdepa, Bo3uukHyB 1 chopmMupoBaBmncy 1—2 MIIpa. JeT Hazas (K 3ITOMY BPEMEHH OTHOCSTCS
nepBble  OOHApY)KEHHBIE OCTATKH >KUBBIX OPraHU3MOB), HAXOOWUTCS B MOCTOSHHOM JHHAMHYECKOM
PaBHOBECHH U Pa3BUTHH.

Opomonust Onocepsl MuTa MO MYTH YCIOXHEHHS CTPYKTYphl OHWOJIOTHYECKHX COOOIIECTB,
YMHOKEHHS YWCIIa BUJOB M COBEPLICHCTBOBAHHSA HMX IMPHUCIOCOOIEHHOCTH. DBOJIOLMOHHBINA IpoIecc
COIPOBOXKAAJICS YBeIWYeHUEM 3(PPEKTUBHOCTH MPEe0oOpa30BaHMs SHEPTHH U BEIIECTBA OMOIOTHYECKIMU
CHUCTEMaMH: OPTaHU3MAaMH, TIOMYJISAIISMIE, COOOIIEeCTBAMH.

Bacrosiee Bpems 4enoBek cran riaBHOW cuiioil. M3mensromed nporecchl onochepe. HayuHo-
TEXHUYECKUH NpOrpecc 3HAYMTEIFHO OMEpedusl Hallk 3HaHUS 3aKOHOB Ouocdepbl. YTo mpuBeno x
HapymieHuto 6uocdepHoro paBHoBecHus. HeoOXoanMo n3ydaTs 3aKOHBI MIPHPOJIBI, YTOOBI IPEOTBPATHTD
ee paspylieHne, HAaWTH MyTH Pa3yMHOTO MCTIOIh30BAHUS IPUPOTHBIX PECYPCOB.

'apMoHMYHOE cOCyIIeCTBOBAaHME YeJOBEKa W TMPHUPOIbI- HOBBIA dTam B Pa3BUTUH OHOC]EpEL.
Kotopsrii akagemuk B.M.Bepraackuii HazBan Hoochepoii-chepoii pazyma.

2. buosornyeckue MUKJIbI YIiiepoaa, KHCJIOPoaa, a30Ta, gocdopa.

Llen0CTHOCTh NMPHUPOAHBIX 3KOCHCTEM OCOOCHHO OTYETIMBO IPOSBIAETCS IMPU PAaCCMOTPEHHUU
LUPKYJIUPYIOMIUX B HUX MOTOKOB BellecTBa. Ha BceM 3Ha4YMTENHHOM MPOTSKEHWM IMYTH BEIIeCTBa U
SHEpPTUu B cooduiecTBax coBmanaroT. OmHAKO MO CBOEH CyTH JHEprHs HE MOXET MepelaBaThes 0
3aMKHYTOMY Kpyry. OHa JOCTymHa IJIsl JKUBBIX OPTaHM3MOB B (hOpME COJHEYHOH paguaunuu, KoTopas
MOJKET OBbITh CBs3aHa B mpouecce (GoTtocuHTre3a. Pacxonysce 3areM B BHIE XUMHUYECKOW SHEPrUH, OHA
Tepsercs, MmpeBpamiasch B Oecroje3Hoe Tero. BemecTBo ke MOXeT mMepeiaBaThes MO 3aMKHYTHIM
LMKJIaM, MHOTOKPaTHO LUPKYJIUPYSI MEXKIY OpraHu3MaMH U OKpy»karomieit cpeoil. Kpyrosble ABMKEHUS
XAMHUYECKHX JJIEMEHTOB (TO €CTh BCLIECTB) HA3bIBAIOTCS OMOTeOXMMHYECKMMH MKiIamMu (6uo
OTHOCHTCS K KUBBIM OpraHU3MaM, a 2eo — K [0YBE, BO3/YyXY, BOJI€ HA 3eMHOW MTOBEPXHOCTH).

HeoOxomumele aiist )KU3HHM 3JIEMEHTHl M PACTBOPEHHBIE COJIM YCIOBHO HA3bIBAIOT OMOTEHHBIMH
JJIEMEHTAMH (JAIOLUIMMHU JKW3HB), WIM NHTaTeIbHbIMU BemecTBaMu. Cpenn OHMOTEHHBIX 3JEMEHTOB
pa3nMyaroT ABE FPYMIbI: MAKPOTPO(HBIE BellleCTBAa U MUKPOTPO(HBIE BelecTna.

IlepBble OXBaTHIBAIOT 3JIEMEHTHI, KOTOPHIE COCTABISIOT XHMHUYECKYI0 OCHOBY TKAHEH JKUBBIX
oprann3moB. Ciofia OTHOCATCS: YIiepoJ, BOAOPOJ, KUCIOPOA, a30T, Gpocdop, Kanui, KaJlbL1i, Mardu,
cepa.

Broprle Brimo4aroT B ceOs DIEMEHTHI M HMX COCJUHEHHUS, TaKKe He00XOAUMbIe JUIs
CYIIECTBOBAHHUS KMBBIX CHCTEM, HO B HCKJIIOYMTEIHHO MaJbIX KOJIMYECTBax. Takue BeliecTBa 4acTo
Ha3bIBAlOT MMKPO3JIeMeHTaMHU. DTO KeJe30, MapraHel, Melb, LUHK, OOp, HaTpuil, MOMUOICH, XJIOp,
BaHaJMH M KOOanmbT. XOTS MHUKPOTPO(MHBIE BIEMEHTHl HEOOXOJMMBI JUISI OPTraHW3MOB B MajbIX
KOJIMUYECTBaX, UX HEJOCTAaTOK MOXET CHJIbHO OTpaHHYMBATh NMPOAYKTHBHOCTH, TaK K€ KaKk M HEXBaTKa
OMOreHHBIX 3JIEMEHTOB.

Lupkynsnust ~ OMOTEHHBIX ~ BJIEMEHTOB  CONPOBOXKIAETCS  OOBIYHO WX  XUMHUYECKHUMHU
npeBpameHussMu. HuTpaTHbIil a30T, HapuMep, MOXKET MpeBpaIaTbecs B OSITKOBBIH, 3aTeM MEPEXOINUTh B
MOYEBHHY, MPEBpaLIaTbCcs B aMMHUAK U BHOBb CHHTE3UPOBATHCS B HUTPATHYIO (HOpMy MOJ BIMSHUEM
MHUKPOOPTaHU3MOB. B mponeccax aeHuTpuduKanmy 1 Gukcauy a3oTa NPUHUMAIOT yJyacThe pa3jinuHbIe
MEXaHHU3MBI, KaK OMOJIOTHYEeCKUE, TAK U XUMHUYECKHE.

B ornnmume oT oSHepruM OHOTEHHBIE JJIEMEHTHI MOTYT MCIOIb30BAThCA HEOAHOKPATHO:
KPYroBOpOT — MX XapakTepHas uepra. Jlpyroe OTIMYHE OT JHEPTHMM COCTOUT B TOM, UYTO 3amachl
OMOTEeHHBIX JJIEMEHTOB HEMOCTOSIHHBI. [Ipomecc cBs3pIBaHHS HEKOTOPOHW HMX HYacTH B BHUJAE JKHBOU
OmoMacchl CHI)KAaeT KOJIMYECTBO, OCTAlOIIeecs B cpene dKocucTeMbl. U ecnm OBl pacTeHus W Apyrue
OpTraHU3MBbl B KOHEUHOM CYETE HE pasjiarajiuch Obl, 3arac OMOreHOB Mcueprayics Obl U KU3Hb Ha 3emiie
npekparminack. OTCI0Aa MOKHO C/I€TaTh BBIBOJ, YTO AKTMBHOCTH IeTepoTPo(oB, H B NMEPBYIO 0Yepelb
OPraHu3MoB, (YHKIMOHHUPYIOUIUX B [IeTPUTHBIX WeNsiX, - pemialoIUi (aKTop CcoXpaHeHUs
KPYroBopoTa O0MOreHHBbIX 3J1eMEHTOB U 00Pa30BaAHMA MPOIYKIMH.



Paccmompum nebonvuwioii npumep, Oarowuii npeocmasieHue 0 poiu 00HO20 U3 OUOSEHHbIX
anemenmos — gpocgpopa. Coedunenus pocgopa 6 opeanuzmax noooOHbL pe3epsyapam, 6 KOMOpbIX
HAKanIueaemcs Heobxooumasi ONsl  JICUSHEOeSMENbHOCIU — SHepeus  (Hanooobue aKkKyMyasmopa
asmomoous,).

C mouku 3penus oOuonocuweckoil nompebnocmu gocgop saseisemcs ecbma OePuUUUMHBIM
anemenmom. Opeanuzmvl GbIPAOOMAIU MHO20 NPUCNOCOONEHUN Ol VIAGTUBAHUS MOS0 DIeMeHmA,
nosmomy Konyenmpayus ocghopa 6 buomacce oObLIYHO 80 MHO2O pA3 NPeGblULAE] €20 KOHYEHMPAYUio 6
oKkpydHcarouel cpeoe (8 Mom ucie 8 800e).

Ilo muny numanus MOLIOCKYU omHocsmces K gurompamopam. OHu 3acaculéaiom u Quibmpyrom
600y, U3GNIEKAsl OTNMYOA MeIKuUe OpeaHusmMsl U oempum. B pe3yrbmame moka 800bl, c03048aeM020 IMOl
dunompayueti, Oonvuoe KOAUYECBO OeMPUMHLIX uacmuy, 6ocamvix Gocpopom u Opyeumu
SEMEHMAMU, YOePICUBAEMCSL 8 MENKOBOOHOU 30He NPUiusd. Yoanioch noocuumams, Ymo Kpy2o8opom
yacmuy, codepacawux ¢pocghop, npoucxooum ecezo 3a 2,6 cymok. Ho 3a smo @pems MOITOCKU
u3gIeKanu maxoe Koauuecmeo gocghopa, Komopoe pasHo CpeoHeMy e20 COOepIHCAHUIO 80 BCex
636CUIECHHBIX YACTHULAX.

Takum o0bpazom, xoms MOLIOCKU SGTSLIOMCL MOPOCHMENEHHLIM KOMHOHEHMOM NPUOPEICHO2O0
coobuecmea (no Ouomacce u NOMOKY IHeEpeuu), OHU OKA3BIBAIOM OUYeHb OO0nbUoe 6IUsSHUEe HA
Kpy2080pom u yoepoicanue yenHozo gocgopa.

HauOonbiiee 3HaYeHHe Ui pa3iMYHBIX 3KOCHCTEM HMEIOT TPU ras3a, BXOMASANIMX B COCTaB
aTMoc(epsl: KHCIIOPOJ, YTIICKUCIIBIN Ta3 U a30T.

OTH ra3pl y4acTBYIOT B OCHOBHBIX OMOTEOXMMUYECKUX [TUKIIAX.

Kucnopon vrpaeT BaKHEHIIYIO pONb B JKU3HU OOJIBIIMHCTBA JKUBBIX OPTaHM3MOB Ha HaIleH
mwranere. OH HeoOXoauM BceM i aAbixaHusa. [lox pgelicTBueM yibTpadHOJETOBBIX JIyded OH
npeBpamaics B 030H. [1o Mepe HakoIIeHHsT 030Ha MPOHU30MLIO0 00pa3oBaHUE 030HOBOTO CJIOSI B BEPXHHUX
cimosix atMocdepsl. O30HOBBIN CIOW, Kak OJKpaH, HAAEKHO 3allUIIaeT IOBEPXHOCTh 3eMIIH OT
yIBTpaprOIETOBON paaranii, THOSTFHOU ISl )KUBBIX OopraHu3MoB. KpyroBopot kuciopoaa B 6uocdepe
HEOOBIYalfHO CIIOKEH, TaK KaK C HUM BCTYNAaeT B PEAKLMUIO OOJBINOE KOIHMYECTBO OPraHUYECKUX H
HEOPraHMYECKHX BEUICCTB, a TAKKE BOJAOPO/, COSTUHSISICH C KOTOPBIM KHCIOPO 00pa3yeT BOAY.

Yraekucablii ra3  (IMOKCHA YTIIEpoAa) WCIONB3yeTcsl B mporecce (OTocuHTE3a s
00pa3oBaHMsl OPraHWYeCKUX BellecTB. MIMEHHO Onaronaps 3TOMY TPOLECCY 3aMBIKAeTCSl KPYTOBOPOT
yriepoaa B Ouocdepe. Kak M KHCIOpoa, yriepoJ BXOAHT B COCTAaB TIOYB, PACTEHHH, >XHBOTHBIX,
YYacTBYET B MHOTOOOPA3HBIX MEXaHU3MaxX KPyroBOpOTa BEIECTB B PUPO/IE.

A30T — HE3aMCHUMBIA OWOTCHHBIA 3JEMEHT, MOCKOJBKY OH BXOIUT B COCTaB OECNKOB U
HYKJICMHOBBIX KHCIIOT. ATMOC(]epa — HencueprnaeMblil pe3epByap a3oTa, 0JTHAKO OCHOBHAS YaCTh KHUBBIX
OpPraHU3MOB HE MOXKET HEMOCPEICTBCHHO HCIIOIB30BATh STOT a30T: OH JOJDKEH OBITh MPEIBAPUTEIHHO
CBS13aH B BUJIC XUMUYECKUX COCAMHEHUH.

YacTruHO a30T MOCTyIMaeT U3 arMocephbl B 9KOCHCTEMBI B BUJIE OKCHIAa a30Ta, 00pa3yroIerocs
MoJI IGWCTBHEM DJIEKTPHUYECKUX Pa3psioB BO BpeMs rpo3. OIHAKO OCHOBHAsI YacTh a30Ta MOCTYMaeT B
BOJIy U TMOYBY B pe3yabTare ero Ouosnorunyeckoil ¢pukcarmu. CyliecTByeT HECKOJIBKO BHIOB OaKkTepuil u
CHHE-3eJIeHBIX BOJIOpOCied (K CYacThi0, BECbMa MHOTOUYHMCIICHHBIX), KOTOPBIE CIIOCOOHBI (PMKCHPOBATH
azotr armocepsl. B pesynbrare MX NeATENHHOCTH, a Takke Onarogaps passiosKeHHI0 OpPTaHUYECKUX
OCTaTKOB B TMOYBE PACTCHUSA-aBTOTPO(MBI MONYYAIOT BO3MOXKHOCTh YCBaWBaTh HEOOXOJMMBINA a30T.
KpyroBoport a3oTa TeCHO CBS3aH C KPYrOBOPOTOM YIJIEPOJIa.

3. I'nodanbHbIe MPo0aeMbl OHOC(hEpPHI.

Xo3siicTBeHHasl [JeATEIbHOCTh 4eJIOBeKa, INpUoOperss Bce Oosee II00aNbHBIA XapakTep,
HauMHAEeT OKa3blBaTh BECbMa OLIyTHMMOE BJIMSHUE Ha IpoLecchl, Ipoucxoasduue B Ouocdepe. [lo
OTIPENIENIEHHOTO YPOBHsI Omocdepa crnocoOHa K caMOPETYJISIIKH, YTO MO3BOJISIET CBECTH K MUHHUMYMY
HEeraTUBHbIE IIOCIEICTBUS AeATeNIbHOCTH denoBeka. Ho cymectByer npenen, koraa 6uocdepa yxe He B
COCTOSIHMH TOJIZICP)KUBATh PABHOBECHE.

YenoBevyecTBO CYIIECTBEHHO U3MEHUIIO XOJ1 TEUSHHS LIEJIOT0 psijia MPoLeccoB B Onocdepe, B TOM
yrciae OMOXMMUYECKOr0 KpyroBOpOTa W MUIpalMU psla 3J€MEHTOB. B Hacrosimee Bpems, XOTS U
MEJIJICHHO, IPOUCXO/IUT KaueCTBEHHAs U KOJMUYECTBEHHAsS TIepecTpoiika Bcel Onocgepsl TUIaHeTHI.

«[MapuukoBbiii 3¢dexT». [1o HOBEHIIMM NaHHBIM y4eHbBIX, 32 80-e IT. cpeiHssi TemIeparypa
BO3/[yXa B CEBEpPHOM NOJyIIapHUU MOBBICUIACH 110 CpaBHEHMIO ¢ KoHIoM 19 B. Ha 0,5-0,6 C.



VYdeHble CBS3BIBAIOT MOBBILICHUE B MEPBYIO OYEpENb C YBEINYCHUEM COJEPIKAHUS YTIIEKUCIOTO
raza U a’posoneid B atmocepe. ITO MPUBOAUT K YPE3MEPHOMY TMOTIIOMICHUIO BO3IyXOM TEILIOBOTO
W3TY4eHUS 3eMITH.

[lorenyieHne KaMMaTa MOMKET MPHBECTH K HMHTCHCUBHOMY TAasHUIO JIGAHUKOB MOBBIIICHHIO
ypoBHS MupoBoro okeaHa. MiaMeHeHUs, KOTOPbIE MOTYT MPOWU30MTH BCIEACTBHE 3TOTO, MPOCTO TPYIHO
MIpeICKa3aTh.

Hcromenue 030HOBOro cja0si. B mocnennue roapl yueHble Bce ¢ OOJbIICH TPEBOTOM OTMEUYAIOT
WCTOIIEHNE O30HOBOTO  CIIOS  aTtMoc(ephl, KOTOPBI  SBISAETCA  3AIMUTHBIM  JKPaHOM  OT
ynbTpadronaeToBoro u3nydeHus. Oco0eHHO OBICTPO ATOT MPOIIECC MPOUCXOANT HAJ TIOJTFOCAMH TUTAHETHI,
re TOSBWIMCh Tak Ha3blBaeMble O30HOBBIE JbIpbl. ONAacHOCTh 3aKI0YaeTcs B TOM, YTO
yIbTpaprOIeTOBOE N3TYUCHUE I'YOUTEIBHO IS JKUBBIX OPraHU3MOB.

MaccoBoe cBeleHHe JIeCOB — OHA W3 Han0oJiee BAKHBIX TIIOOAIBHBIX MIPOOJIEM COBPEMEHHOCTH.

JlecHbie cooOriecTBa HIPAOT BaKHEUIIYIO POJIb B HOPMANbHOM ()yHKIMOHUPOBAHUU TPUPOIHBIX
skocucTeM. OHU NOTTIOIAIOT aTMOC(EpHBIC 3arpsi3HEHUs] aHTPOMIOTEHHOTO MPOUCXOXKACHUS, 3aIMIIAI0T
MOYBY OT 3PO3WH, PETYIUPYIOT HOPMAIBHBIA CTOK TMOBEPXHOCTHBIX BOJ, TMPEMSATCTBYIOT CHIKEHHUIO
YPOBHS TPYHTOBBIX BOJ M 3aJIMBAHUIO PEK, KAHAIOB ¥ BOAOXPAHWIIHIII.

VYMeHbIICHHE TJIOMIaAN JIECOB HAapylIaeT MpoIecC KPYyroBopoTa KHCIOpoJa W yriiepoaa B
omnocdepe.

CBenieHme ecoB BeUYeT 3a coO00H Trdens ux Ooraredmmx Gopsl u (hayHbl.

Orxoapl  mpomsBoacTBa. Cepbe3HOW  OKOJIOTHUECKOW — MPOOJIEMOM  CTald  OTXOJBI
MIPOMBIIIVICHHOT'O M CEJIBbCKOXO03IHCTBEHHOTO MIpON3BOJACTBA. B HacToAmECE BpEMs MCJIIAIOTCA ITOIBITKH
YMEHBIIUTh KOIMYECTBO OTXOJOB, 3arps3HAOIINX OKpyXaromylo cpeny. C  dToil  mensio
pa3pabaThIBalOTCSl U YCTAHABIMBAIOTCS CIOXKHEHIINE (DUIBTPBI, CTPOATCS NOPOTOCTOSIIUE OYUCTHBIC
COOPYXEHHUS U OTCTOMHUKH.

W3BecTHO, YTO make TPU CaMOll COBEPIIEHHONW OYHCTKE, BKIOYas OWOIOTHYECKYIO, BCE
pacTBOpeHHbIE MUHEpaNbHbIe BemecTBa U A0 10% opraHMYecKrX 3arpsA3HSIONINX BEIIECTB OCTAIOTCS B
OYHUIICHHBIX CTOYHBIX BOAAX.

OueBHIHO, pEIICHHE MPOOJEMBbI BO3MOXKHO IMpPH pa3pabOTKe W BHEIPEHUU B IPOU3BOJCTBO
COBEPIIICHHO HOBBIX, 3AMKHYTBIX TE€XHOJOTHIA.

Cenbckoe Xx03s1iicTBO. B CenbCKOXO3AMCTBEHHOM NPOU3BOJCTBE Ba)KHO CTPOTO COONIONATH
MpaBUiIa arpOTEXHUKH M CIEAUTH 32 HOpMaMu BHeceHHs ynoOpeHuil. Tak Kak XUMHYECKHE CpPEiCTBa
OOprOBI C BpEeAWTENSIMH W COPHSKAMH MPHUBOAAT K CYIIECTBEHHBIM HAPYIICHUSM 3KOJIOTHYECKOTO
paBHOBeCHS, BEAYTCS IMIOUCKH IyTeH MPEOI0ISHHS STOT0 KPU3HCa B HECKOIBKIX HAIPABICHUSIX.

IpousBoacTBo IHepruu. OUeHb CIOXKHBIE YKOJOTHYECKHE MPOOJIEMBI CBA3aHBI C MOTYYCHUEM
SHEPTUY Ha TETUIOAJIEKTPOIHEPTeTHYECKUX MpennpuaTusx. [loTpeOHOCTh B S3HEPTUN — OJJHA U3 OCHOBHBIX
JKU3HEHHBIX TMOTPEOHOCTEW dejoBeKa. JHEprusi Hy)KHa He TOJBKO JUIsi HOPMANBbHOU [eATeNbHOCTH
COBPEMEHHOTO CJIO)KHO OPraHW30BAHHOTO YEJIOBEYECKOro OOIIECTBA, HO M JIJIsl IPOCTOrO (PU3HUYECKOTO
CYIIECTBOBaHUS KaXKIOTO YETIOBEYECKOTO OpraHu3Ma.

[unposnekTpocTaHIK Ha TEPBBIA B3TIISA] ABJSIOTCS IKOJOTHYECKH YHMCTHIMHU TPEIIPHATHIMH,
HC HAHOCAIIMMU BpElaa MpUpoac. Ho TCIICPb CTAJIO SACHO, YTO O3TUM CTPOUTECIHLCTBOM HAHECCH YPOH U
npupozie, u mosaM. [Ipexae Bcero, CTpOUTENbCTBO MIIOTHH Ha OONBIINX PaBHUHHBIX pEKax MPUBOIAT K
3aTOTUICHUIO OTPOMHBIX TEPPUTOPUH IO BOJOXPAHWIHINA. DTO CBA3aHO C IEpeceleHHeM OOJBIIOTro
YHCIIa JIFOJIEN U MOTepel MacTOUIITHBIX yTrOIui.

BO'BTOpBIX, NeperopaxxmBasd pPeKy, IJIOTHHA CO34aCT HCHIPCOJOIUMBIC MPCHATCTBUA HA ITYTIAX
MUTPAIUil MPOXOHBIX H MOIYTIPOXOTHBIX PHIO, TOAHUMAIONIUXCS HA HEPECT B BEPXOBBIX PEK.

B-TpeTbux, Boja B XpaHWIMIIAX 3aCTAaMBAETCS, €€ MPOTOYHOCTD 3aMEJISIETCs, YTO CKa3bIBACTCS
Ha )XU3HHU BCEX JXUBBIX CYIIECTB, O6I/ITaIOIlII/IX B PCKE U y PCKHU.

B- YCTBEPTHIX, MECCTHOC IIOBBINICHWE BOABI BJIHUACT Ha TPYHTOBBIC BOJbI, IMNPUBOJUT K
3aTOIUICHUIO, 3200 IaYMBaHUIO OEPEroB.

C oxomornyeckord Touku 3peHnsa ADC sBiusioTca Hamboliee YHCTBIMH HDHEPreTHUYECKUMH
komIuiekcamu. OmacHOCTh PaIMOaKTUBHBIX OTXOJO0B oco3Haercs. [103TOMy SKCIUTyTallHOHHBIE HOPMBI
ATOMHBIX JIEKTPOCTAHIMH MPEyCMaTPUBAIOT HAJIEKHYIO U3OJISLHIO.

VYrome o6namaer HeOONBLUION NPUPOAHOM  PaJNOAKTUBHOCTBIO, TIOATOMY CyMMapHBIE
paauoaktuBHble BhIOpOockl TOC monyuarotres Beiie ADC. ADC Ttast B cebe OONBIIYI0 OMAacHOCTh B
Clly4yae aBapuil peakTopoB.



