


JBoJHONHA Omochepbl M HKOJOTHYECKOe

IIPOrHO3MPOBAHHE

C. IIsapm*, CCCP

BsamMooTHOmMeHNA Ten0BeKa ¢ HOPOXWBINEH €10 mpEpO-
moii, B3amMooTHOmeHNA GrHocdepr co cdepoit pasyma m
TpyAa — Heocepoll — CTAHOBATCA OTHOH U3 HamGojee
BKHEIX M TPYJHO Pa3peIlAMEIX HpoOJeM 4ell0BEIeCTBA.
Bosamratomume Ha 9T0H mOYBe KOH(IMKTBL, COBOKYI-
HOCTb KOTODHIX HEPEeJKO BOCIPUHMMAETCH KAK II00aib-
HHHA YKOJIOTHYECKAA KPHU3HUC, OECIACICHHE W MHOT000-
pasusl. Ho mpm GmmsxajimeM paccMOTpeHHN OKa3BIBAaeT-
cA, 94T0 OONBIIMHCTBO M3 HHUX HMEIOT OOIIYI0 OCHOBY,
CYTh KOTOPOH B IPOTHBOPEYMBOM B3aMMOJIEHCTBHM JBYX
CIOCOOHBIX K CaMOpPEeryiAnnn cucteM — Gmocdepsr n de-
JIOBEYECKOr0 00ImecTBa.

IKONOTAYEeCKHUA KPASUC 3aKII0YAETCA He B TOM, UTO
B pe3yibTaTe HENpPOJYyMAaHHHIX JAEeHCTBHA Yeq0BeKa Imo-
HYT OHOJOrMIEeCKHe OPUPOAHEIE PECYpPCH, a B TOM, 4TO
IO/IPHIBAETCH CIOOCOOHOCTD HPAPONHBIX KOMIUIEKCOB K
CaMODeTyIANWA HITM CACTEMA CAMODPEryJANAM HATHHAET
«paboTaTh» IIPOTHB TeJOBEKA W TEIOBEUECTBA. BO3HUK-
HOBEHHE COIMAJIMCTIIECKOro O0IMmecTBa cO3JaeT O0BeK-
THABHBIE IPeJIOCHIIKA K BO3SHHKHOBOHUIO IIPHHIIUITAID-
HO HOBOTO, TADMOHWIHOIO eIWHCTBA. Peammsammsa 3THX
NPefHOCHIIOK NOJKEA ORITH OCHOBAHA HA MO3HAHWH 3a-
KOHOB pasBmThA Omochepr. OcHOBOIOIATAIOIIME MACH B
aToii obnacTm Opm cgopmynuposarsr B. U. Bepmap-
ckuM ¥ B. H. CyraueBsim.

JlaarenbEOe BpeMs 3BOMIONAA PaccMaTPHBAJIACH IIOU-
TH WCKIIOIATENBHO KAaK PAa3BUTHE OPraHA3MOB, KaK IO-
ToK (mmorenesoB. Ceituac, 0OJHAKO, CTAJO ACHO, YTO BO-
JIONUs OPraHW3MOB W HBOJNIONAA Omocdepsl — B3aWMO-
cBasanubie nponeccel. Crpykrypa u QyExmusa Gmocepst
He OCTAIOTCHA NOCTOAHHEIMHA, OHM M3MEHAIOTCA IO Mepe
u3MeHeHAA MOPPOPHA3MOIOrIISCKAX CBONCTB OPraHMU3-
moB. Ilpu sTOM OCHOBHEIE CBOWCTBa KMBOTO W OWO-
cepH B IIEJIOM OCTAIOTCA TPAKTAIECKH HEM3MEHHBIMU
Gosee Tpex MmiIAapnos jer. EXWECTBO HacaeCTBEHHO-
IO KOHa BCEeX 3eMHBIX OPraHU3MOB, O0MEA NpPHHIAI
TpaEcOpMANUN 3HEPIHH CIYKAT TOMY XODOIIO W3BECT-
Ho#t mimocrpanueil. IlpmamunmanbEas CTPyKTypa die-
MEHTAPHBIX COOOIECTB, COIOCOOHBIX K CaMODeryJIAnud u
Pa3BETHIO, TaK)Ke B IONHOA Mepe faeT ceOA 3HATH yiKe
Ha 3ape JKU3HM.

®DoTocHHETE3HPYIONAE PACTEHAA — TPOAYNEHTHI, CO3-
Jaiomne MePBAYHOE OPTaHMIECKOe BeIIeCTBO; KMBOT-
HBEI€ — KOHCYMEHTHI, INTAIOMUeca PACTeHHAMHA H JADY-
IAMHA JKABOTHHIMHA; 0aKTepAd — POIYIEeHTH, JeCTPYKTO-
pel. dTa cxeMma m3BecTHA ceifuac BceM. VI3BecTHO Take,
4YT0 [eATeJHHOCTh OaKTepmil, IepeBOJAINAX OpraHMYe-
CKOe BeMecTBO B MOCTYIHYI MJIA pacTemmi dopmy, —
CTONb jKe Heo0XOogmMasg dYacTh eCTecTBeHHOI0 IHKIA

* Axamemmk AH CCCP, mmpextop MHCTUTYyTa 3KOJOTHH pacre-
HAR H KABOTHHX Ypalbckoro HayyHoro meaTpa AH CCCP.
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3eMmm, Kak H Ipouecc (HOTOCHHTE3a. Ouesngao, 4TO
IPONeCCH! CO3/aHMs, HAKOIUIGHHA M PAaclaja opraHmde-
CKOTO BeIIeCTBA yiKe HA 3ape JKU3HE TOJUKHBI OBLIN
OBITH ONpEJeNeHHEEIM 00DPAa30M COTNACOBAHBI, 00ECIeTH-
Basg HENPEepPLIBHOCTL KPYrOBOPOTA BeI[eCTBA ¥ SHEPIHH.
Ommaro BajcHe#mas 0COGEHHOCTH «paGOTE fumocdeprr
3aKII09aeTCA B CYM[ECTBEHHOM NPEBHINIEHAH IIPOIECc-
COB MPOAYKIME HAJ [IeCTPYKIUeld, CO3HAAHAA HAJ pac-
magoM. baarosapa atomy B atmocdepe Semin mossmi-
oA KACIOPOM, a B ee HEeJpaXx — rOplYde HCKOIAEMEIE.
JTa 3aKOHOMEPHOCTH [IOJIKHA OBLIA TPOSBIATHCA C TOM-
HOHi CHJIOH yie HA IePBHIX JTalax Da3BUTHUA SKU3HU,
TaK KaK K MOMEHTY HOABJIEHHA MHOIOKIeTouHHX (680
MIUUIEOHOB JIeT Ha3afl) COfep;KaHHme KHCIOpofa B aT-
mocepe mocrurao 10% cospemenmoro. B pesyabrate
CO3TAJICA O30HHBIA IKpaH, 3aIUTUBINUA KHUBEE CHCTE-
MBI OT mOBpesfaomero peficrsua Y®-pagnammm, gro,
B CBOI0 0Yepedsb, YCHIMJIO IPUTOK KUCIOPOA B aTMOC-
depy. Basxmeiimas mpeanockIKka HEOrpaHMIEHEOIO MOD-
dodusmorormIeckoro nporpecca GpIIa CO3JAHA ONHOKIe-
TOYHBIMA OPraHE3MaME B IpoHecce uX SBOMONOEA. B
AanpHeiimeM aTMOC(EPHEIA IroMeocTas — MOJepKanne
JKU3HDIO ONTHMAJBHBIX [JIA €e COOCTBEHHOIO DPa3sBHTHA
(E3NKO-XUMUYECKUX YCIOBHHA — CTAHOBATCH 3aKOHOM
spoatonma 6mocepr. Oxomo S50 MUIIMOHOB IeT Hasaj
B atMoc(epe yCTAHOBHIACH COBDEMEHHAA KOHIEHTPAIHAS
KHUCJIOPONla M CO03[aNach CTpoTag COAJIaHCHPOBAHHOCTD
KPYrOBOPOTa KECJIOPOAA ¢ KPYroBOpoToM yriaepoma. Ta-
KEM ITyTeM OBIJa JOCTHIHYTA IUHAMOYECKAS CTAGMIIH-
3anusa Gmocepsl KaK BHICIIET0 YPOBHA MHTETPAIAHE FKU-
BOH Marepuu. ITO OOCTOATENBCTBO AOIKHO OBITH IOJI-
4epKHEyTO 0c000. Ham Ba)kHO 3HATH, ¢ Karoil Omocdepoit
CTOJIKHYJIOCH Uejl0BeYecTBO, BEIA/A HA ILIAaHETAPHHHA py-
Oem cBoero passETHA. COTHN MUJLIMOHOB JIeT TOMAep-
;HIBasa Omocdepa ONTHMANLHOE COOTHONICHHE BajKHEH-
OIAX ANA JRU3HE dJIeMeHTOB B arMocdepe. Heckomprmx
JeCATKOB JeT IPOMBINIIEHHOH PeBONIOIIH OKA3aJ0Ch
DOCTaTOYHO, YTOOBI €r0 HAapymATh. MHE KajKeTcd, 4TO
OIEH 3TOT (pakT rosoput o mpobiaeme «UemoBek m Guo-
cthepa» GoubIIE THICATH IIPAMEPOB JOKANBHBIX DKOJIOTH-
YecKHX KOH(QpPOHTALHIA.

YenroBer BCTYIHI HA apeHy JKU3HA B TOT MOMEHT,
rorga Omocdepa mpmobpesna CBOWCTBA €IWHON CHCTEMEI
OMONOrMuecKOl WHTEIPALIWH BHICIIET0 YPOBHSMA, CIOCO0-
HOIl K BBICIIE OMOJOTMYECKON NMPOAYKTHBHOCTH M BBIC-
mmeil cTaOHIBHOCTH.

Uro xe mpepcrasiser coboit Grmocepa ceromua?

Exxeroxnas DpoZyKOUs KABOrO BEIIECTBA OIEHHBA-
erca 8 380 mupn. Tomm. Ilpm stom m3 Bo3gyxa m3Bie-
xaerca Oomee 300 mupp. Tomr COg, @3 mOIBEI — & MIpA.
roEE azora m 10—15 Mapa. TOHH JpYyrEX BIeMEHTOB
MUHEpaJbEOTO mUTaHHA pacremwmit. ComepikaEme BOAH



B TKAHAX JKUBHIX OPraHW3MOB IPAMEPHO B D pas Ipe-
BEIIIAET COflep’KaHMEe BOJBI BO BCEX PEKAX 3eMHOIO IIa-
pa. OTH W anaJOTMYHBEE UM IOKA3aTelInm MaciiTaba mpo-
n3BoguMoil Ouocghepoil paGoTHI ceyac XOPOLIO H3BECT-
HBI, ¥ JajbHeHIIne NpuMephl Obiud Obl M3nuIIEM. Mue
XO0TeNoCh OBl JHMIb CAeNaTh UX Golee HATIAJHEIMA.

BexoBoit 1y0 umiam rpab mMeeTr B CBOEM apceHale
oxkomo 500 Teic. aucrbes (00HNeil IJIOIMAJBIO OKOJIO
1000 M?), oTocUHTE3WPYIOIaA BHYTPEHHAA IOBEPX-
HOCTh KOTODEIX IepepabateiBaer B gac oxoio 2000 r
CO; m, ncnonb3ya oxomo 5000 xanx coxHewHOE DHEPrHUM,
cos3gaer 1200—1300 r rioxkossr. ITH EPPH CTAHOBATCH
3PUMEIMH IPH COIOCTABIGHAM UX C MAHHEIMH, XapaKTe-
PHU3YOIIEME IOTPe0HOCTH YeI0BOKA B KUCIOpOKe M IIH-
me. TounEle pacueThl IOKA3BIBAIOT, YTO YEIOBEK IOTpe-
Gaszer B rox He Gonee 1Y% umcroit npogykmum Gmocdepst
(Ee cumTag ropIOYMX MCHOIAEMEIX, HAKOIUICHHBIX OHMO-
c(epoil IPONINEIX BEKOB), ¥ He MeHEe TOYHEIE PACIeTHI
FOBODAT O TOM, 9T0 25 M? (JOTOCHHTE3UPYIOILEH IOBEpX-
HOCTH JIUCTHEB 33 OQUH CONHEYHBIA [IeHb NAIOT CTOJIHKO
KHCJIOPOA, CKOJBKO HY/KHO OJJHOMY 9Y€JIOBEKY B CYTHH.
OpBako 3arpsa3HeHue aTMoc(peps ITPOMBINIICHHBIMM Ta-
3aMH CHUKaeT 3Hepruio (DOTOCHHTE3a HA MOPATOK Beli-
YmH.

CraHOBHTCA SICHEIM, YTO JKONOIAYECKAe KOHPPOHTA-
I[MM BOBHEKAIOT He BCIEJCTBHE BHICOKAX TOTPEOHOCTEH
YeI0BEKa, 4 MOTOMY, YTO ITU IOTPEOHOCTH YIOBIETBO-
paloTca 0e3 ydera CTPYKTYpPH W (GyHKROAH Gumocepsl.
JieMeHTapHEIE EIWHAIBI CTPYKTYPHl Omocgepsl — 3TO
TpouuecKHe ypoBHH, ofecleuyrmBapmIme TpaHCcHoOpMa-
U0 BemlecTBA W 3Heprmd. JI06oi m3 dTEX ypoBHEH
IPEeCTABIGH COTHAMM THICAY BHIOB, KAKIBIA M3 KOTO-
PHIX OMOJIOrMYECKH YHHUKAJNeH. YMECTHO HATOMHHATH
BOUKHENIIMHA TeOPeTHIeCKUA BHIBON, CHOPMYIHNPOBAH-
HEA axagemuxom A. A. YxrtomckmMm: «Cpepa, pmaumue-
CKU OfAHAKOBafA, (DU3WOTOTAYECKH DPA3IMIHAA JJIA O0M-
TAIOMIMX B He#l JKWBOTHBIX BHMOB, Pa3iNyHA IIPEKE
Beero mo obpasny penenmua B Heity. CxomHas 3KOIOTH-
YecKas pafoTa, BHIMOJHAEMAs THICSAYAMM OWMOJOTHYECKH
VHUKAJIBHEIX BUMIOB, IIPEJCTaBIGHHBIX B CGBOIO OdYepenb
MIWIITHOHAMM U MAIIMApAaMA oco0eil, KaKHag U3 KOTO-
pHiX GHONOrMYeCKH CHeLUPHUIHA, M CO3[aeT yAWBHATEIb-
HYI0 (IIOMeXOyCTONYMBOCTbY OmOcgeps], MAOIY0 el
BOBMOKHOCTh MOEPIKUBATH ONTUMAIBHEE JIJS CBOETO
Pa3BUTHA YCIOBUA CPeJBl B TEYeHWE MHOTHX MUJIIAOHOB
JeT, HeCMOTPA HA Pe3Kue M3MEHeHMs KIEMATa M OpPO-
rpadmu, BKIKYAA TOPOOGPa3OBaHMEe W IBEKEHWE MaTe-
PHKOB.

U 3T0T BBIBOJ, XOUeTCA CHeJaTh Gojlee 3PUMEBIM, OCHA-
zaemeiM. OGmee umcao HaceKoMbix Ha 3emie — 1018,
o — 10°. Ha rasxmoro yeioBexa OTHEX TOJBKO KOMa-
poB u Myx npuxogurca me Memee 200 MiaH. ocobei,
IpejcTaBIeHHbIX ThicAYaMA BHROB. VI B mamie BpeMs
oTJelbHEle KYJTUI CAPAHYHA BECAT ASCATKH THICAY TOHH.
B o0meit sxomOMEKe NpPHAPONB NTHIOBI HIPAIOT BCETO
Aump B 2—3 pasa MEHBIIYIO pOlb, 4eM YeJ0BeIeCcTBO.
AmanorgyaEle PacuyeTs] OPEMEHETENbHO K MJIEKOIUTa-
OMEM ¥ HEKOTOPHIM TpymIaM G6e3N03BOHOYHBIX JAIOT
acTpoHOMEYEeCKAe BeamImHbL. CTAHOBHTCA IOHATHEIM,
YTO IepBafg JUHEA OGOPOHEI OmOC(EepH OT BO3MOKHBIX
HAPYIIeHWHA ee Pa3BATUA 3AKIIOYAETCHA, KAK TOBOPAT
SKOJIOTH, B OPIAHM30BAHHOA DPa3HODOJTHOCTH.

He MeHee cymecTBeHHA W BTOPas JIHWHAA — Wepap-
XHYHOCTh CTPYKTYDHHIX YDOBHeHl JKHBOTO. YueHHe 00
ypOBHAX TpuobGpeno ceiiyac GOJNBITYI0 H3BECTHOCTH, N
MH He ¢TaJu OBl 3ajjep’KWBaTh HA HeM BEMMAHHSMA, €CIH
0bl DHepreTHYeCKHil MOJXON K TMpobieme He BEIBEJ HAC
K HOBO! IIOCTaHOBKE BOIIpOCA.

Wcmonbays pasnoofpasHble JTUTePATypHEbIE MCTOTHH:
Ki, MBI TIOTBITAJIACH IIOCTPOUTH rpy0yio cxeMmy, Xapak-
MCIIONb30BANMSA DHEPTHH
repuaylomylo dPPeKTHBIOCTD RS
Ha PAa3HBIX YPOBHAX MHTETPalldil KA3HH b):

JdieMeHTapHbIe (PH3AOIOTH-
vyeckne QyHEKIAN
KoMnnexcabie (H3NOTOTH-
geckme QyEKuEE # pabora
opragmaMa B IellOM
WcoonrszoBanne 9HEePrAn
OpraHM3MOB HA DOCT, pas-
MHOKeHHE, Da3BATHE
Ucnonnzosanme 9HEPTUH
TIOMyJIANUNA OPraHM3MOB HA
poCT, pasMHO)KeHHe, Pa3BH-
THe 0,5—7
Wcnons3oBanme sHEpruu €o-
001[ecTBOM ()OTOCHHTETHKOB
UcnonszoBarne JHEPTAHU
COJIHEYHOTO H3IyIeHNns
BBHICIINME  TpoUIeCKAMU
3BEHbAMH

WcoonrzoBanue cOMHEUHOR
DHEPTUA IJA IPOAYIAPOBA-
HEA HOBEIX TKaHEH >KABOT-

HBIX 0,0002—0,05

n0 70—80
15—50

1,5—15

0,1—2

0,01—1

Itu nU@pLl IeAa0T COBEPIICHHO OUYEBUHOI BAIKHY O
TeHJICHIAI0 B SHEDPreTHKEe JKWBBIX CHCTEM: C IIOBHINIE-
HHeM YpOBHA Omosjormueckodl muTerpammm 3@@exTms-
HOCTH MCHOJIb30BaHUsA dHepruu mafaet. [louemy sxe npu-
pojga cyMelaa cO3[aTh CTOJNb CBEDPXCOBEDIICHHBIH WMHCT-
PYMEHT, KaK 4YeIOBeYEeCKHAN MO3r, HO YIOBIETBOPHIACH
CO3TaHUEM COOOIECTB, pabOTAOIMUX ¢ HUYTOKHHIM
RIIZI? OrBer mampamwsaeTcs caM CcO00il: COOTHONIIEHHE
3 PeKTHBHOCTH WCIIONB30BAHEA JHEPIMH HAa PasHBIX
VPOBHAX WMHTETPANAN KA3HH TAaPAHTHPYET COXpPaHEeHME
ee MePBOOCHOBEI — CIOCOOHBIX K PEIPONYKIUH OPTaHU3-
MoB. UTo GBI HH CAYYMIOCH HA BEPXHHX DTaskaX IIPHPO-
Ibl, Kakue OBl KaTAaKNM3MBl HH IOTpAcIn Omocdepy u
COCTABIANINNE e OMOTeONEHO3El, BhicHasg dPQeKTHB-
HOCTb MCIIONb30BAHAA SHEPIAN HA YPOBHE KIETOK U TKa-
Heil TapaHTHPYeT KU3HDb OpraHu3MaM, KOTODHIE W BOC-
CTAHOBAT CTPYKTYpY JKH3HA Ha BCEeX BdTAalax ee IOSIB-
gdeHns B ¢opMe, HambolIee COOTBETCTBYIOINEH HOBBIM
YCIOBAAM CPEJEL.

Ham ocraerca OTMETHTB, 9TO BO3MOMKHOCTb H HE00-
XOIIMOCTh Kak MOP(o(pH3NOIOrnIecKoro Iporpecca, TaKk
M COBepPIIeHCTBOBAHWA MeXalW3MoB cTaduiIm3anum 6mo-
chepbl 3aM0KEHEl B CaMOil OCHOBE DAa3BUTHUA JKHU3HU.
JTOT WHTEepPECHeHIIHA BOIPOC MEL EMeeM BO3MOKHOCTH
OCBETHTD JHINb B CAMBIX OCHOBHBIX UepTax.

Hambomee oOmuit 3akoH Pa3BUTHA OPraEM3MOB — HMX
HepaspHIBHAA CBA3b C BHemHeil cpegod. Yem roumee
pearmpyeT JKMBOTHOe Ha NM3MeHeHHsA BHEIIHed Cpefsl,
TeM BHIIIe ero IIAHCH B Gophbe sa jkmsEb. OTciona He-
n30eKHOE COBEPINEHCTBOBAaHME NEHTPAIbHOTO OpraHa
CBA3H €O CPEMI0il — M03Tra, MUEEMAJILHEIE Pa3Mephl KOTO-
pOTO ONpPEEeNAITCA MUHAMAIBHEIM YACIOM MOJEKY:I 1
aTOMOB, HeOOXOMAMEIX /IS TIOAJeD)KaHAsa BHYTPHMO3IO-
BhIX cBf3eil (IO Kpaitmeir Mepe, COTHH MIJLIHOHOB).
Vaenugenme M03ra — abCONIOTHO LOJE3HOe IPHCIOCO0-
nenme. Ho yBemmuemume Mosra TpefyeT yBeIHIeHHsA
pa3MepoB OPraHOB, O0ecIeYMBAIOIAX ero IHTaHAEM.
Orcioffa yBeImIeHMe Pa3MepoB Teja, orcioia Mopgodu-
3WOJIOTHIECKAH Hporpece, KOTOPHH B KOHEYHOM HTOTe
OpHEBEJI K 9eJI0BEKY.
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Pabornuku ordesa KommynaavHoii zusuenst 20podckol camu-

TapHo-Inudemuosozuneckoll cranyuu e. Yavaroscka 6edyr cu-

cTeMaTuveckue HabalodeHus 3a wucTorol 6030yra 6 NPOMBIUL-

AEHHBIT PalloHAT, HKUALLZ K6apTaidl, MECTAr MAaccoe0z20 OT-
dvixa Tpydawurcs.

Ha cnumre: corpydnuru cranyuu Gepyr npober 603dyza Ha

0010l U3 O0XUSLEHHBIT TPAHCROPTHLLT MazucrTpadei. 2opoda.

Ho mopgogusnonormuecknii mporpecc m yBemmaenue
pasMepoB Tela HEW30e:KI0 MPUBOIAT K CHEMKEHUIO UIC-
JIeHHOCTH OPraHM3MOB, YIPOIIEHAI0 WX MIONYJIANNMA.
A ympomeHme momyJAuuMii ¢ HeW36eKHOCTHIO HPHBOIAT
K TIOBBIIIEHAI0 OMOJOTAYECKOM YA3BHMOCTH OPraHH3MOB.
Bor mouemy moGenmrensiMu B jku3HEHHOH GopbGe OKaza-
IHUCh He TOJBKO BEICIIVE JKABOTHEIE W pAacTeHHUA, HO M
MHOTOYMCJIEHHBIEe TPYNIEl HU3IIAX OPTaHM3MOB, XapaK-
TepU3YIOMHAXCA T'POMAJHON YACIEHHOCTHI0 M CJIOMKHOM
OONyJIANNOHHON cTpyKTypoit. Cogetanme B egmaoM Gmo-
reoneHo3e OPraHA3MOB C HPUHOWNAANBHO DPAa3IHIHBIM
THIIOM OCBOEHHS CpeJsl FapAaHTHPYeT CTaGMIbHOCTH KO-
JIOTHYECKUX CHCTEM u Omocepsl B IEIOM.

Crmcox OOBUHEHMI NPOTHB «TeXHHYECKA BOOPYIKEH-
HBIX BapBapoB» (OTHIONb He CAMBEIA CHJIBHEIA SIATET B
ajfipec COBPeMOHHOM TeXHUKM) HPAKTHYECKH HeoGO3pHM.
IlpoMeinuierrocTs 3arpa3aaeT atMocdepy, MOIBY W BO-
Ibl ONACHBIMH JIJISL BCETO JKMBOTO BEIEeCTBAMM, Hapymia-
€T CIOKHUBIIMMCA Ha OTMEABHEIX YYACTKAX APeHBI JKU3-
HA TeIJIOBO# 0ajiamc, yBeJIMYWBAET COJEPKAHUE B
atmocdepe COg, yrpoxaer 1ieJ0CTHOCTH 030HOBOTO DKpa-
HA, A3BIMAaeT W3 GMONOIMIecKOTO0 KPYTOBOPOTA BCe 6OJNb-
mue W GoxbImMe TePPETOPHU (He MeHee HECKOIBKIX
TEICAY TEKTApOB B JEHb), H3MEHAET OTPAKATEIBHYIO
CIOCOGHOCTh 3eMHON IIOBEPXHOCTH M CIOCOOCTBYET pas-
BHATHIO MYCTHIHAOr0 KinMarta. COACOK DTOT MOKHO IIpO-
IOIKATH 10 GeckoHeYHOCTH. Bee 3TH HapyIIeHWs coBpe-
MEHHOE MHIYCTPHANbHOE OOIIeCTBO AEHCTBHTEIHHO BHO-
cur B Omocepy m, TIaBHOe, He MOKET He BHOCHTD.
ITporpecc desnoBeueckoro obmectBa TpebyeT pasBHTHSA
HHIYCTPAN, W CKBO3AINAA BO MHOTMX CTAThAX B 3aIATY
npupops (kak OyaTo B OXpaHe HYK[aeTcs NPHPOJa, a
He MBI, JI01H) TexHododusa Hepenko obopaunBaeTcs Ges-
pasiamumeM K cynbOe miofeii. OfBHAKO ecim MCKIIOYHTH
M3 HaMero CIACKA HApyIIeHWs, CBA3aHHBIE HE C TeX-
HAYEecKOH oTpaTerneil COBPOMEHHOTO OOIIEcTBa, a ©
OMMOKAMH B TEXHMYECKOH HOJATHKE M TeXHWIecKOoi
TpaKTAKe, TO CIUCOK 3TOT OKA3BIBaeTCsA M Goiree KOPOT-
KaM 1 Goiee cOfepyKaTeIbHBIM.

B nukoit mpmpofe IPOAYKUHOHHEIE TIPOIECCH IpPeod-
JTafand Haj ecTPyKONOHHEIME, DKOIOTHIeCKAe CHCTEeMBI
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YCIOKHANINACH, CTAaHOBMIHCH Bce Gosiee apeKTnBHEIMA
U CTa0WIbHEIMA; CTeNeHb pPA3HODOXHOCTH B Ipeje-
JaX OT/eIbHBIX (GHOreONeH030B M CTENeHb Pa3HOPOJHO-
CTH GHOreoNeHOTHYECKOr0 IOKPOBA 3eMJIM HeIpepHIBHO
YBEJIMYMBAJNCL (BCOOMHIM ellle pa3: Gmocepa — opra-
HU30BAHHAA Pa3HOPOJHOCTD).

B ypbammsmpoBanHO# cpefe cuTyamus CyLlecTBeH-
HO M3MEHSEeTCA, IKOJOTHYEeCKMEe CHCTeMBI YIPOLIAIOTCH,
«OMOJIQ)KUBAIOTCAY. SHAYATENBHAA YacTh OHEPrHH M
KHCIOPOfla PacXofyeTcss HA BOCCTAHOBJIEHHE HapYINEH-
HEIX OHOTEeOIeH030B, HAa IIPOLECCHl JEeCTPYKIHUH CJIab0
AucmepcHEIX Bemecrs. OOMeH BelecTBa M JHEPTAH 3a-
TOpMaKuBaeTca. JPPeKTHBHOCTS aTMOC(HepHOTO TroMeo-
craza cEmkaerca. DmopucTmyeckue m QayHECTHIECKIe
pasnmgnsa MesRay GmoreorpadMuecKMMA DPerMOHAMM CTH-
pawTcs, HAEMHKA BO Bce (OJbINEil CTENeHH CMeHSIOT-
CA KOCMOIIONATAMY, BOHUKAIOT HOBEIE YHIEMUKM — TeX-
HOTeHHBIX JaHAMA@TOB, YACIEHHOCTh BMI0B, 00Jafal0-
IOAX HOBBIMIEHHON CTOMKOCTHIO K Af{aM, JIEKaPCTBEHHEIM
mpemapaTaM O T. I, HOIPEPHIBHO yBeIMYUBAETCA. Bmo-
JOTHYECKHEe (KAHAJEK CBA3M» MEKTY KOHTHHEHTAMH U
fmoreorpa)IIeCKAMA [PErAOHAMA [[OIOTHAKTCA TEXHO-
reEEEME. CKasaHHOe MOJKHO PacCMATPHBATh KaK CBOE-
00pa3Hyl0 KOHCTATHUPYIOIIYI0 YacTh OKONIOTHMYECKOTO
IOpOTHO33a, TAK KAK HAMETHUBOIAACA TEHICHOUA B U3Me-
HeHAH CTPYKTYDHl HOPHPOABI, XOTAM MEI 9TOr0 WA He
XOTHM, OyHeT yroryOuaThcd U PacIIAPATLCA.

I'py6as, omacmas, HO BechMa pacCHpOCTPAHEHHAs
omm0Ka 3aKI0YaeTCs B TOM, UTO SKOIOTMYECKHI MpO-
THO3 PacCMATPWBAIOT KAaK TPeJBHICHHE XapaKTepa Ha-
PacTaoIleno BIAAHUAA YeJI0BEKA HA TPHPOMLY, a BOMPOC
0 TOM, Kak OTBeTUT 6mocdepa Ha HAINU HEACTBHUA, OCTA-
eTcsi B TeHH: 0 HeM mpocto 3abbiBaror. Daxrer, roBops-
e 0 HapyIIeHWH OPUPOJHOTo OajsaHca, IO ABae-
Moro Omocgepoit B TeUeHWe MAJJIMOHOB JIET, HE CIELYeT
paccMaTpHBATH KaK MOJOMKY CJIOJKHOINO MeXaHH3Ma. JTO
KaKk pa3 TaKkoe YHpPOIIeHMEe CIOKHENIIero NpHpPOTHOrO
ABIIEHAA, KOTOPOE PABHOCIJIBHO ero ncKakenuio. Ecmn
OBl B MEJOBOM OepuOie, B CaMblil pasrap CMEHEI
«I[APCTB» — IAPCTBA PENTHIAA HA L[aPCTBO MIEKOIMTA-
IOIIAX W ITAL, — OKA3aJICA 00JafAIOUINil PA3yMOM CTO-
poOEHHI HaGIIONATENb, OH, HECOMHEHHO, OTMETHI OB Ha-
JleHHEe DKOJOMMIecKol 9(PQeKTHBHOCTH OUOIEHO30B
3emnu u BOojiHE MOr OBl PACcHeHUTH ero KakK jerpafa-
mio, yxymmenue Owocdeps. 910 ObLI0 GBI ONIMOKOM.
Takas ke ommbKa — CTpeMJIeHHEe COBEPIIAIOIIAECT HA
HalluX Iia3ax usMeneHnss OGuoc@epsl CBECTH K ee Jerpa-
manmu. EcTecTBeHHO, YTO OTpaBJIeHME DEKU MM BHeCe-
HOe B IOYBY AMOBUTHIX Bem[ecTB ryomt mpuponqy. Ho stn
U IM NOfOOBEIe AKIHUU, CKONb IIMPOKO OHU HU OBLIA OB
PacopoCTPAHEHE, CIELyeT PacCMaTPUBATh He KAaK BHIpA-
JKeHUE CTPaTeIWd TOBENEHWSA YeTOBeKA WHIYCTPHAIb-
HOr0 00IecTBa B MPHUPOE, & KAK OTKIOHEHNe OT OITH-
MaIbHOM TeXHIYECKOH TONATUKA. 3aKOHOMEDHEIE jKe
M3MEHeHUA IPUPOAH, 0 KOTOPHIX pPeYb NI BHINIe, €CTh
OCHOBAHUA PACCMAaTpPUBATh KaK DEAKOUI0 JKU3HA B OT-
BeT HA H3MEHMBIIUECH YCIOBUSA CPEJIBL.

Yupomenue GHONEHO30B, UX OMOJIOKEHNHe, H3MEHE-
HOE CTPYKTYpPHI OT/eNbHBIX 3BeHBEB Ilellell TIMTaHNA,
yBeIMYeHne PO JKUBOTHBIX KaK JIeCTPYKTOPOB IePBHY-
HOTO OpraHMYeCcKOT0 BeIecTBA — BCe ITO He Jerpaja-
nus Gmocepsl, a ee IBONIONUA B HOBHIX YCIOBUAX.
Ilpu 5TOM OTHIOGH He BCEe DTM HW3MeHeHHA Clefyer
a priori cumrats HesxemaTenbHEIMA. OHE BemyT K IIOBHI-
[IeHUI0 GHMONOrHIecKol cTaGHIBHOCTH, CO3AIOT IPeNo-
CHITKA NI MCIOIH30BAHAA IOBHIIIEHHOH KOHIEHTPALHI
CO; B atmocdepe. Bomee Toro, HOBEIE, OMOJOKEHHEIE
6MOIeH03H], He 007aalolue TOR TMopaKaomeil Hac BHY-



TPOHHEH COTIACOBAHHOCTBIO, KOTOpas XapaKTepHa IJis
IPeBHAX COOOLIECTB, OTIMIAIOTCA MEHBHIEH CTENeHBIO
«3aMKHYTOCTH», OHM B GONbOIell cTemeHHA padoTAIOT HA
6mocepy B memoM. Bompoc 3TOT cao)kHeNmIWA W IOY-
TH He W3Y9CHNHIA, 3Mech Jerko ommubutbesa. Ho omay
TONBKO OUIMOKY HeJb3sA [eNaTh — HEeNb3s pPAcCMATpPH-
BaTh Omocdepy Kak MACCUBHBIN OOBEKT HAmOX BO3Jeil-
CTBHUH, CIOCOGHEIN JIWIIEL [erpaiupoBaTh B OTBET HA He-
TPUBLIYHEIE YCIOBUA CPEIEL.

Hasxnpiit M3 NOpPeYmCIeHHBIX TPU3HAKOB W3MEHEHUS
CTPYKTYPH W (yHKIUM Ouocdepsl 3aciayKwBall Obl Jie-
TaJBHOTO paccMorTpenuda. OrpaHmynMcs ONHEM M3 HEX.
Uro Taroe ynpomenue 0uomeHo3a?

B nro6oM Owoumeno3e CCHOBHAA TEOXMMHUYECKAS pa-
fora m paboTa 10 HMAKOIIEHHIO OMOMACCH BHITIONHAETCH
HEeMHOI'MMU BANAMHA — JOMINAHTaMA, 00pasyoIAMHA AT~
po Omorenos3a, 3pdPerTHBHOCTS PAbOTHI KOTOPOTO IION-
nep:KuBaeTca GONBIIAM YMCIOM BUIOB — CATEJIHTOB.
Cra0uabHOCTE COO0IMECTBA O0ECTIEUMBACTCA YyIKe YIOMH-
HABIMENCA HAMA OPraHM30BAHHOH DPa3HOPOMHOCTHIO.
B Owomenosax, ITOgBepriINXCcA CHILHOMY AHTDONOTeH-
HOMY BO3MIEACTBUIO, YHCIO JOMUHEPYIOIMNX BUOB PE3KO
cokparmaerca. OGpasHO roBops, pabora IO IOAfepKa-
HHUI0 NMPHPOAHOTO PABHOBECHUS JOKUTCA HA INIEYH He-
MHOTZX, HEPEJKO OHOTO-BYX BunoB. Ho, Aomyckas eme
GONBNTYI0 BONBHOCTh CTHJIS, MOJKHO CKa3aTh, YTO IpH-
polla HAIlIa BHIXOJ M3 CO3TABIIETOCH ITONOMKEHMA: CTa-
OUIBHOCTH COO0INECTBA MONIePKABAETCHA GUONIOTHIECKOH
IACTHYHOCTHIO M MONYJIANMOHHON BHYTPHBUIOBOH pas-
HOPOTHOCTHIO BANA-TOMWHAHRTA. [l MITIOCTPANEA BOC-
NOJB3YIOCH BIIONHE KOHKPETHEIM IPEMEpPOM.

ITpu oGcieoBaEMM METKHX 036D B JECOCTEIIHOM
3aypanse GHIIO YCTAHOBIEHO, YTO CYHIECTBEHHYIO DOJb
B KPYNOBOpOTE BEI[ECTB 37leCh WIPAIOT NPECHOBONHEIE
momnockn. Ho B cBoeM OONBIIMHCTBE BUIB UX KpaiHe
MaJIOYMCIeHHE M Juimmbh oguH — mupymosuk (Lymnes
stagnalis) — pmeifictaurensno MuorouucieH. Heckoasko
JIeT Has3aj 3TUMM HaOMIOJeHMAMYU MBI OBl W OTPAaHMYM-
aucs. Ho mporpecc Gmosnormm 3aKIOTAeTCS He TONBKO
B IPOHUKHOBOHWA B MAKPOMIZD }KEBOTO, HO W B TOM, 9TO
COOHITHA GMOTOTMYECKOr0 MaKpOMIpa CTAN0 BO3MOMK-
HBLIM ONEHHMBATH CTPOrO KONMUIECTBeHHO. B HameMm ciy-
vae 610 yoranosaeno (mo mamabniM V1. M. Xoxyrkmma),
9T0 YHCIEHHOCTH NOMAHMDYWOIIEr0 BHWAA  MOJLIIOCKOB
ompefieNiAeTCA HEeCKONBKIME MmNimoHaM:d Ha 1 kM? m
9TO B TeUeHWe JeTHEr0 ce30Ha OH HAaKamuimBaeT Gmomac-
¢y, meuncamomykocs fgecatkamm (mo 300) Tomm mHa
1 kM2, mepepabarweBas me Memee 10 TIC. TOHH (mTO-
Maccel. Ilpm 3ToM, 4T0 OCOGEHHO BAaKHO, CTPYKTYpa
Pa3sHHIX MAKPOMOITYJIANAi IIPYJOBAKA OKas3allach pas-
mrgaoi. TeM CaMBIM HMCKIIOYAETCS BO3MOKHOCTbL De3-
KOTO COKpaIleHHs YACICHHOCTN NONYIANWH TPA H3Me-
HeHNN GPeBl, TaK KAK DEaKINA MUKDPOTIOMYIANAHA pas-
IW9IHOM CTPYKTYpPHl JajKe HA HMICHTHIHLIE M3MEHEOHMIS
YCIOBUiA CYMIECTBOBAHAA Da3THTHHL.

dT0 cmpomMHOe HabiIonmeHHme ACHO MOKA3HIBAaeT, 4TO
TaKON BN JeHCTBHTEILHO MOMKET B3ATh Ha ceba pa-
60Ty 10 TOMNEPKAHAI0 G(HONOIMIECKOT0 PAaBHOBECUSA
mesnoro coobmectsa. B (yHKIHOHHPOBAHMW COBPEMEH-
Holt Gmoc(eps! MOMYIANNOHHEbe MEXaHU3MBI IONJepIKa-
HAs OGMOIEHONOTIYECKOTO paBHOBeCUs WrpaloT Oolee
CYIIeCTBeHHYI pOJlb, YeM B (HETPOHYTOH» IpHpOfe.
B sroM mposBiderca ONWH W3 BaJKHEAIIMX 3aKOHOB
JKU3HN OMOJOTMUECKWX MaKpocmeTeM. UdeM  CioKHee
CTPYKTYpa JKEBOTHO-DACTHTEJNBHOTO COODIMEcTBa, UeM
OOJBIIMM UMCIOM BHOB TPEACTABIEHH  OTJeIbHEIE
3BeHBA TPoPHUecKNX memeil, TeM GONBIOIYI0 POIbL B IIOA-
fep/KaEAE OWOJOTHYECKOTO PABHOBECHA WIPAOT €00-

CTBeHHO OuoreouneHoTHYecKne mpoueccsl. CTabuabHOCTH
OUOTeOIeHO30B, XAPAKTEPU3YOMUXCA MEHBIOIUM BHJIO-
BBIM Pa3HO00pasueM, MOMNEPIKUBACTCA IPEAMYI[ECTBEH-
HO MeXamu3MaMH IIOILyJIALUOHIIOro TOMeocTasa JOMHUHMA-
pyIOINWX BUOB. 3HAHAE OCHOBHBIX NPUHIMIOB, 06ycC-
JMABIMBAIIAX IOIep/Kanne 0mocepHOrO0 PaBHOBECHS,
cosfaer 0asy M peaiH3alHUd ONTAMANBHOM CTPATEIHMH
noBefieHNs denoBeKa B mpupome. CyTh aTo# cTpaTernm
Mo)keT OBITH cHOPMyINMpOBaHA TIPEJeNbHO KPATKO: de-
JOBEK JIOJJKEH BKJIIOTUTH CBOM MPOM3BONCTBEHHEIE IIPO-
I[eCCHl B HOPMANBHBIA KPYTOBOPOT BEI[ECTBA M DHEPIAH
B 6mocepe. Cienyer mobaBuTh: «HOBOI Gmocdepey.

Mosxer cosmaThca BHeuaTIeHHWE, YTO TaKag QopMy-
TUpOBKA — He Gojiee ueM Omaroe NOMKejaHWe, He IION-
KpemieHHOe Ja’ke OOMEMHU COOODA)KEHMSAMHA O TOM, Ka-
KAM 00pa3oM 3TO MOIKHO OBITH ocymiecTBieno. Mme
KaJKeTCA, 9TO M HA JAHHBIA BOIPOC BO3MOXKEH JOCTATOU-
HO OTmpeMeJeHHLI OTBET: YEJOBEK He MOJIKen OpaTh
Qyaruun Omocdepn Ha cebs, a MOIKeH 00JerdyuTh e
ee pabory. fI pucKkmys OBl CKa3aTh, YTO OTHOIIEHWS de-
JIOBEKa C TPHUPOMONH JOJKHBI OBITH OCHOBAHBI HA 0BE-
PHH. JTa MBICIb, KOTOPOI s mpHAal 0oJibIIoe 3HATE-
HEEe, MOM{eT OBITh NPOMIIIOCTPAPOBAHA BIIOJIHE KOH-
KPETHBIM TIPAMEPOM.

Bogooxpammas m KIMMAaTAYECKAs PONb JECOB OBIIA
onenena nasHO. Jlayke caMble arpecCHBHEIE TeXHOKpa-
TH CO3HAIOT, YTO CBENEHUE JIeCOB I'PO3UT KaTacTPodoil.
OGMmeneHnne pex OOCTABUT TIOA YAAp NEHTPHl MAPOBOM
KyJABTYpH ¥ TpOMHIOLIeRHOCTA. Bems moutm 70%
KPYIHEAIIAX TOPOTOB PACIIONOKEHH B DCTYapHAX peK.
Benp yme ceromaa PuM momywaer BaBOe MEHBIIE BOJEI,
9eM IIPOTEKaJ0 [0 B3HAMEHWTHIM aKBefykaM Beumoro
ropoga mpm mmmepatope Asrycre. Ho... seca mpomo-
JKAIOT W OyIyT IpomoisKaTh pyOomTh. BEIXOm — mocamgru
meca. VIx momk3a HOCOMHEHHA: OHW CTAOMIM3APYIOT aT-
MoCc(epHBI W DAMPOTOTMISCKUA DPEKAM  TPOMATHBIX
TePPUTOPHIL, W Ja’Ke CKPOMHBIE CAJBl M MAaPKW CHWIKA-
for comepskanme melim B atMochepe ma 40%. ITommpza
HECOMHEHHA, MacmTabbl paGorsl rpamamo3asl. O0mas
JIOMAb 3aINTHEX HACAKIEHWIT BO BceM Mape (BRIIO-
9asg 3elleHble 30HEI TODOTOB) IPAMEPHO paBHA IIO-
maga jgecos 3anagmoir Cmbmpm. Ecam x stomy moba-
BATH, 9T0 ypOaHW3aNWs IOYTH TTOBCEMECTHO COIIPOBOJK-
TaeTcA IPEBPAIIeHWeM eCTeCTBEHHOM pacTHTeNhHOCTH
B Jleca TIAPKOBOTO TANA, TO CTAHET OYEBHIHBIM, UTO PY-
KOTBOPHBIE Jieca MO IIOMAN CTAHOBATCSA COM3MEPHMBI-
MH ¢ JIeCAMA eCTeCTBeHHHIMH. 110 MIomanw, HO He IO
csoeit Omosnormdeckoit cyrm! OHE JUMIEHEI TIaBHOTO
CBOMCTBA €CTECTBOHHLIX JECHHIX OMOTeOmeH030B — CIIO-
cOGHOCTH K CaMOPa3BATHIO W caMo3amuaTe. Bomee TOTO,
GONBLITIHCTBO W3 HHUX JIHWINEHH CIOCOGHOCTA K CAMOBO-
300HOBIIEHUIO.

Bo Bceit paGore 10 CO3MAHUI0 WCKYCCTBEHHBIX JIECOB
B 3HAYMTENLHON CTEIIeHW CKa3ajmch cmia m ciaabocTh
TeXHWICCKOM MBICHW, CTaBAmed cela HaJ IPEPONOM.
Ecam y# 6Ges mepesbes oGoiiTmch HeNb3sI, TO BCIO pabo-
Ty 10 BOCCTAHOBICHWIO W BOCCO3TNAHMIO JIEGHHIX MAccH-
BoB GepeM Ha cefs, GymeM pemaTh GHOJOTAYECKYIO
poGIeMy TeXHWIeCKAMHA cpefcTBaMm. B peaymbraTe —
MHOIOMILITHAPAHBIE PACXOIH HA BOCCTAHOBICHTE W HOJ-
TepKaHme TOCAaNOK. A Beb BOSMOMKEH W WHOH ITyThb:
comeifcTBe TPUPONE B CO3MAHWA CIEMAAIN3MPOBAHHBIX
JIeCHEIX GHOreomeH030B B M3MEHOHHON TEJ0OBEKOM Cpefle.
To, uTo yKe celtgac, B mpomecce MpOTeKalomeil Ha Ha-
MEX TIIa3aX SBOJIOIAH, BO3HAKIM CTOHKMe DAaCTHTENb-
HBEIE acCONMANMA HA MOYBAX, PE3KO 00OTAIeHHEIX CBHUH-
moM 1 obemHeEHHIX (pochopoM, TOBODHT O TONHOH pe-
aJbHOCTH MONoGHO} mocramoBKE Bompoca, Cospamme
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Ouucrntie coopyxenus Kypcrkozo KoMOUHATG TuMULECKOZO 6040KHa, 2de mpouseodurcs
6U0A02ULECKAR OYUCTER CTOYHBIT 600

clIequaTn3MPOBAHHEIX COO0INecTB B ypbaHU3HPOBAHHOM
cpefie y)Ke IPOMCXOAMT HA HAINMX IJ1a3aX M HEPEeKo
Bompexu Bone desnosexa. OObefuHeHHe YCHJIUA IPUPO-
Nbl U 9eJOBeKA YCKODHT HPOIECC CO3JAHHUA IIPOMYKTUB-
HEIX W CTaOWMJIbHBIX OWOreOleHO030B B W3MeHeHHOH
cpege.

Ypo6e 3Ta 3aaua MOTJa OBITh pelleHa, HeoOXoauMa
paspafoTKa NPUHOUIOB OHOJONAYECKON WMH)KEHepHH,
TI03BOJAKNIIAX HATPABUTHL XOJ 3Boionun Gmocdepsr 1mo
RejaTeIbHOMY OyTH. V1 B 9TOM ciIydae ILpeJICTABIAETCS
I{eJ1eCO0GPA3HEIM HE NPOTHBOMOCTABIATE celA NMpUpOKe,
a PYKOBOJICTBOBaThCA ce 3axoHamn. Ciemyiomiue 00cTOsA-
TEJBCTBA OCOOEHHO BajyKHBEL

WccnenoBanus, NpoBeeaEbie HAa JKABOTHBIX, pacTe-
IHsAX, MUKPOOPTalM3MaX, IIOKA3ajd, 4TO BCe BXKHeEN-
IIIC NpPOIecCH, MPOTeKAoNue HA YPOBHE MONYJIANUA M
c000IIecTB, B pemaiomeil CTeleHH OIPeNeNATCA XIMU-
yecKIM (POHOM, KOTODHIA cO3[aeTcA B Iporecce yKM3HE-
MeATeNBFHOCTH CAMHX OpraHusMoB. VI3MeHsas XuMmmdIe-
cKmit ¢oH, MBI B 1a00OpaTOpPHH yiKe MOKeM HM3MEeHATH
CKOPOCTH POCTA W PAsBUTHs RUBOTHEIX, I00MBATHCA CY-
I[eCTBEHHHIX H3MeHeHHWil B MX (DM3MONOTMH, A3MEHATH
reHOTHYECKAN COCTAB NPHPOMHBIX LDOMNYJIANWH, pemarh
MexX0 GOpHGH KOHKYDUDYIOIINX BHJOB, MBI CMOKeM ad-
COMIOTHO 6e30MacHEIMH, OHOTOTHIECKA afleKBATHEIMU Me-
TOJAMHA HANpPAaBJIATH JBOJIONEIO OTHEJbHBIX BHIOB H MX
c000ImecTB IO KejjaeMoMy OyTH.

PacnmdpoBka XuMHIECKOTO KOJla WHIHBHAYaIbHOTO
Pa3BUTHA OPTaHM3MOB — KDPYTHeMIlee OTKPHITHE HAYKH
Hamero BpeMeHH. EcTh OCHOBaHUA IOIaraTh, 9TO OBJA-
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JeHHe KOAOM, YIPABJIAIOUIMM KU3HBIO NONynaAnumi (a
ceToBaTeNLHO, W OMONEH030B), OyHeT He MEHBIIUM
Hay4YHBIM COOBITHEM, IPAKTHYECKOe 3HAUYeHHe KOTOPOTo
TpyaHo mepeoneHnTh. OmacHas «XUMUA ALOB)» YCTYOHT
CBOE MECTO (XWMHOH JKU3HH» U OTOMpET He B pe3yibra-
T@ IMPOTMAraHfAbl, 2 OPOCTO IOTOMY, UTO CTaHeT HEHYK-
HOH.
3aTpOHYTHI BOIPOC IPEJCTABIAET M OONBINOH 00-
IeHAyIHHH WHTepec. XWMHU3M Hameidl KpoBH B 3HAYH-
TeABHOH CTeNeHM OTpajkaeT XUMHIO OKeaHa. B cBoem
opranmsMe MBI HECeM HaMATh 00 YCIOBAAX 3aPOKIACHAS
mu3un. Ho MBI 3HaeM, 4TOo y’Ke Ha IepBHIX dTallax 9BO-
JIONUH SKU3HM OMOJOTHYECKH TpoTpecc ROIAKEH OBLI
UMeTh B CBOEil OCHOBE e[HHCTBO HOIYIANMOHEIX I GHo-
LEHOTAYEeCKAX TPOIeccoB. XmMmdeckui on, cmenmdn-
KA KOTOPOTO B pemialolneil cTemeHH OUpe/lessIach JKH3-
HOTeATeIbHOCTHI0O CAMHUX OPTaHW3MOB, OBLT TIaBHBIM
daxTopom mommepskamua sToro emmucTBa. OUBITH HA
MOTyJIANUAX GaxTepHil [OKA3HIBAIOT 3TO C IOJNHOA Oge-
BATHOCTHI0. XTMAYECKAA NPAHIAN HOAeP/KaHuA €J[IH-
CTBA KU3HEJCATENHHOCTH OJXHOKJIETOUYHEIX JKUBOTHBIX H
pacTeHMit OB YHACTENOBAH MHODOKJIETOYHBIMU Opra-
HU3MAMHA KAK BaKHeAMNMi NPUENAN TOAJep/KaHuA Ie-
JIOCTHOCTH OPTraHE3Ma, PeryIANEA 3SIUTeHETHICCKAX
mpomeccos. OMHAKO XWMAYECKasg CHATHAMM3ANAA Kak
CPEJICTBO MOJIepyKaHHs oMY IANHOHHOr0 W GHOIeHOTH-
YECKOTO eIHCTBA COXPAHAET CBOe 3HAUYEHMEe W y BHIC-
WX JKOBOTHEIX W pactenmii. Ha HOBOM BHTKe crompain
3BOJIONIOEHOTO PA3BUTHAS XWMMU3M BHEIIHEH I BHYTPeH-
Heil cpeibl OPraHE3MOB 00ecHedYnsl TapMOHAI0 Pa3BATHA



OPraHM4ecKUX CHCTeM HA BCEX YPOBHAX OMOJOTHYECKON
MHTEIPAlNA — 0T KIETOK 0 GUOTeOIeHO30B.

OrverniuBo maer o cebe 3HATH He TONBKO €TMHCTBO
KUBHM KaK 0c0060il (opMBI CyIMEeCTBOBAHWA MaTEpHU,
HO M e[HHCTBO BCeHl IPMPOALI, KMBOM M KOCHOIM.

CmMmnToMaTndIo, 9T0 pasBUTHe BTHX NpecTaBICHHI,
HAXOJAIUXCA HA TPAaHA OGuojormu m (pumocoduu, mpm-
BOIAT K BEIBOJaM ITPAKTHYECKOTO XapaKTepa. OKCIepH-
VIeHTAJIbHBIE WCCIIeJOBAHASA U MaTeMATHIECKOe MOJeNH-
posarne ma JBM nokasanu, 9T0, M3MEHAA CTPYKTYPY
HONYJALMIMA, pacTpejeNenne }KHBOTHBIX 110 TePPUTODHH,
UX BO3PACTHOI COCTAB M T. I, MBI MOJKeM NOOHTHCA CY-
INeCTBEHHBIX ODBOJIIOMMOHHEIX CIBHIOB Aake MeJIeHHO
PA3MHOKAIOMIMXCA JKABOTHBIX B TeUeHHE JEeCATKA JeT.

Haxonem, BHempenme COBPOMEHHOM TeXHHEKMW He
TOJBKO HAa MHKDOYDOBHE JKABOrO, HO W OPH HM3yUCHAM
OMOJOTMIECKAX MAKDOCHCTOM MOMKeT COJeficTBOBATE
ObIcTpOll M 00BeKTHBHOI oneHKe >derTEBHOCTH pabo-
THL OTHEIBHLIX coobmecTs. TaK, MCIOIB30BaHNE OITHKO-
aKyCTHYeCKOT0 MH(PPAKPACHOTO TAa30aHAIM3ATOPA MO3BO-
JeT B TeUeHNE CYNTAHHBIX MAHYT ONpPENIeINTh CyMMap-
HyI0 9Heprmio OTOCHHTE3a He TOJBKO OTHEJLHBIX pac-
TeHNiA, HO ¥ HeJbIX (HTOMEHO30B.

CramOBUTCA 0YeBUIHEIM, UTO COBPEMEHHAA OMOIOTHA
o0afaeT ROCTATOYHEIM TEOPETUICCKHAM 3afelioM M
Pa3yMHOTO «COTPYJHUIECTBAY ¢ MPUPONOR M 3HAUMTEIH-
HHM apCceHAJIOM TEeXHHYECKHX CPENCTB, ITOOHI ¢ NOCTa-
TOYHOHX OOBEKTHBHOCTHIO OMPETEIHTh, UEr0 MEI MOKEM
TpefoBaTh OT IIPAPOABI W 4ero TPe6oBaTh OT IIPHPOLHI
HE B KOEM CIy4ae HeJb3A.

Oxuako uTO0H WCHOONB30BATH BO3HUKAKIAE BO3-
MO}RHOCTH B Gopn0e 3a mpouseraiomyo GmorexHocdepy,
HeOOXOIMMO BHEJPEHUE BKOJOTUIOCKOr0 MBINLICHHA B
CO3HAHME YeI0BeKa WHIYCTpHAIbHOro obmecrsa. [o cax
0P MBI COTJIACHO XOPOII0 IOHATHOHW, WMCTOPWIECKH Je-
TePMUHAPOBAHHOA TPAAWOUK IPUBHIKIA peIIaTh Omo-
JIOTAIeCKAe MpoOJeMbl TeXHUYeCKEMHA cpencrBaMu. Ha-
TIpUMep, A opolmeHWs 1 ra OKyJIBTYpeHHHIX 3eMenb
OIpeCHEHHON MOPCKO# BOmO# TpeGyeTcs DdHEDrAs, DKBH-
Banerraad 120 T medrn. 3T0 He OCTAHABIWBAET HHA HWH-
KGHEePOB, HA NPOEKTHPOBIIAKOB. 3aTPATHl HA DKOJIOTH-
9eCKUil aHAIN3 IIAHOB ypOAaHM3aNUu M MHAYCTPHANMA3A-
mma cocrasasor MmeHee 0,01% or o6mmx 3aTpar Ha
CTPOUTENBCTBO, HO MHE TPYNHO HA3BATh XOTHh OfHY OT-
pacib MPOW3BONCTBA B JIIO0OH cTpame MEpa, rae OB
JKOJOTMYECKAS DKCIIEPTH3A CTANA 3aKOHOM.

Jlna mamocTpanmn cpaBHEM TPONHYECKAH Jec ¢ Ha-
nteil ckpoMHO# ceBepHO# Taiiroil. CpemgmAs mpPOTyKTHB-
HOCTh TPOIIMIECKEX JIECOB KOJOCCANbHA. 'eKkTap Tpomm-
TecKOro Jeca fmaer 28 T Kmeaopoma B IO, 9TO BIBOE
BbINIE CPeTHHUX DOKa3aTeleil NJA JEeCOB PAa3HHIX Treorpa-
¢uueckux permomoB. PasHooOpasme MpeBeCHBIX pacTe-
gnit B seM B 10 pa3 BEmie, 4eM B lecax yMepeHHOTO
mosica. Tpommueckme meca — 3TO caMble ApeBHHe OHO-
meHOTHYeCKAe 00pa30OBaHWs, MM IPHECBOGHO mOYTH OHH-
OuanbHOe Has3BaHHe (TpPHyM( OPraEM3anad B3aUMHO
TIPHUCIOCOONeREHX BEAOBY. Ho 3ToT Tpmymd mMeeT m
000pOTHYI0 CTOPOHY: OCHOBHOM 3amaC MATATENbHEIX Be-
mMecTB HAXOMUTCA HE B IO0YBE, a B PACTATEIHHOCTH,
KPYTOBODOT BEIIECTB 3aMKHYT, IOYTH BECh KHCIODPOJ
morpeliserca IeCTPYKTOpaMa BHYTpH cmcreMEl. 1loaTo-
MYy B pesyibTaTe HApPYMIEHHs JeC 3aMellaeTca KycTap-
HAKaMW, eT0 BOCCTAHOBIeHHE Tpefyer corTeH ier. Ilpw
3TOM 3aTpaThl DHEPTAU B COTHHM PA3 IPEBHIMAIOT SHEp-
[HI0, KOTOPafg pPAcXORyeTcA Ha IO[jiepiKaHHe DABHOBE-
cms. Ecau ke m Bropmumsit mec Gymer mapymen, TO Ha
o0efiHeBmIefi MOUBe CYKIECCHA CTAHOBHTCH HEBO3MOJ-

Ho#t. CormacHO TPEICTABIGHHAM 9YKOJOTOB, 3aHEMAIO-
IINXCA TPOOAKAMH, NOCTATOYHO HECKOJBKHUX J(€CATHIIE-
THH WHTEHCUBHONA SKCIIyaTamdd TPOOHIECKOrO Jieca,
9TO0BI CTEPeTHh ero ¢ JMLA 3eMIIH.

CeBepHas Taiira KaK OWOIEHOTHYECKOEe OO0pa3oBaHMe
pasBHBAJACh B YCIOBHAX PE3KOT0 KONeGAHMA KIMMATa,
IpH NEePUOTMIECKAX MACCOBHIX PA3MHOKEHUAX BPEIH-
Tenei, moykapax. Bomee TOro, eCTH OCHOBAHMA HOJIATATh,
4TO pe3Kue W3MEHEeHHA CpeJsl, KOTOPHIE MEI CHKJIOHHBI
pacoMaTpMBATh KaK KaTacTpoQBl, — 3TO MOITHEIA (hax-
TOp MOJIEePKAHUA TPUPOTHOTO DPABHOBECHA THIMIHEIX
Onoen0308 ceBepHEIX OmoMoB. «IloMexoycTOHYABOCTDY
Talrn HeM3MepHAMO BHINIE, YeM TPOLIIIECKOTO Jeca, IpH-
4eM KasKJas CYKIeCCWBHAS CTaJAA IPeRCTaBiasgeT coboi
0C00YI0 LEeHHOCTh W [JIA YeJoBeKa W A Gmocdepsl.

OcoGoro OTHOIIEHNA 3aCIYKABAIOT PETEOHEI, GMOMO-
TMYecKadg MPONYKIAS KOTOPHIX HAYTOMKHA, — OPHIIOJIAP-
Hble TEPPUTOPWH, IIYCTHIHH, BHICOKOTOphA. Jlo cmx mop
ARTepec K THM pPETmOHAM, IIOMAMO 9HCTO TeopeThIe-
CKOTO, ONpEeeNAeTcs BO3MOKHOCTHIO W3BIETIEHHS (II0-
nesHocTeit». Ilpemcrasienne o egmacTBe Gmoceps! mos-
BOJIAET BHAETH B HTHX PalioHaX 3eMIIH, COCTABIAIONIHX
mourm 40% 3emmoilt cymm, rpoMamHEEIE pesepB Omolo-
I'MYeCKOl MPOTYKTABHOCTH. 3ech ONATH jKe Heo0XomumMm
W3BECTHBIA ICUXOJOTAISCKUHA IepesloM B COSHAHWH BOO-
PYKeHHOT0 COBPEMeHHOM TeXHWKod demoseka. Iloxywe-
HE€ ¢ YKA3aHHHIX TEPPUTOPHA HEIIOCPeCTBEHHO MOJe3-
HEIX IIPOMYKTOB BO3MOKHO, HO DKOHOMHYECKE HEe BCeraa
perTaleNbHO W BpAJ JM KOrjAa-HMOYAb OymeT peHTa-
genpEo. OmHAaKo o0mee MOBHINIOHWE OHWOJIOTHIECKON
IPOTYKTHBHOCTH, KOMIGHCHpYIOINell ofmee CHMHeHme
fMOTOMMYECKOR TPONYKTHBHOCTA HA CHIBHO ypPOAHHM3H-
POBaHHHIX TEPPATOPHAX, HOPMAJIM3YIOMee DEXHEM aT-
Mocepsr m rmapocdepsl Ha IVIaHETe B IellOM, BIOJNHE
BO3MOKHO yJKe Ha COBPEMOHHOM yDOBHE Da3BHTHA TeX-
HOKH. 37ech He MECTO OCTAHABIMBATECA HA TIPEACTOA-
X TeXHEWIECKAX ¥ DKOHOMAIECKHX TpyREocTax. Omna-
KO y/Ke HMMEIOIMWHACA ONBIT IIOKAa3KBaeT, 4dYTO OHH
3HAYNTEIHHO MEHBINE TeX, KOTOPHE CBA3AHHEI CO CTPOH-
TEJLCTBOM KPYIHHIX DIEKTPOCTAHOWEA W aHAJOTAIHBIX
COOpYKeHM.

AHajm3 riaBERIX TeHJeHOH# B passuTmm Gmocdeps:
1 OTHONIeHMl dYeJoBeKa K mpoGieMaM Omocdephl 103-
BOJISIET NATh CaMBIH OOIHiI DKOJOTHYECKW# IPOTHO3 HA
onmwxafimne pecsrmietus. Ecrm orpiedscs OT JaCTHO-
creif, TO 3TOT NMPOTHO3 MOMKeT OHITH cPOpMyIHpOBaH B
HeCKONBKAX (Ppazax: CYImeCTBOHHOE W3MEHEHWE CTPYK-
TypH OHOTeONeH030B 3eMIH; yBeJIMYeHHe PONM IIOWYIs-
IWOHHHIX ITPONECcCOB B HOTAEP/KAHAN OMOTEHOTHIECKO-
r0 pPaBHOBECHS; Pa3BATHE CIOCOGHEIX K CaM0oBO30OHOB-
JEeHNI0 M CAMOPETYJIANAH Clequ{AIeCKIX OHOTeomenHo-
30B AHTPONOTeHHHIX JaHAMA@TOB, OTIAYAIOIIAXCA
HOBHIMEHHON cTa6M/IBHOCTHIO W IOBHIIEHHOH CIOCOOHO-
CTBHIO K OHOJOrMYIecKOA OYMCTKE, a HA TEPPHTOPHAX, JO-
ITyCKAIAX JIIIb OrPAHMIeHHOe AHTPOIOTeHHOe Pa3BH-
THe, — GMOTEOMEeH030B, OTIMIAIOINAXCA IIOBRIMICHHOH
OMOIOTMYeCKOl MPONYKTHBHOCTHIO; TOAep/Kande o0me-
ro Gamamca Gmocdepsl Ha ypoBHE, 00ecIeYmBAIONIEM
OIITEMAJIFEOE PAa3BETHE YeJOBEYECKOTo O0mecTBa.

[na pemenms 3TMxX 3amad HeOOXOMUMO BHEJIPEHHE
HKOJOTHIECKOA SKCUEPTHsH B ITPOMBIIIIEHHOE W CEeJNb-
CKOX03A#CTBeHAOS DTPOW3BONCTBO W IPOMEINLIEHHOH
KYJIBTYDH B IIPAKTHKY Ip@Epomomonb3oBamma. Ha cmery
NACCHBHOM «OXpaHe TPHPONHY [JOIDKHA MPHATH paGoTa
0 CO3NAaHWI0 ONTHMAJbHOW NPUPOTHOR CpENbl, IO CO3-
NaBEMo0 OGHOTeoNmeH030B, CIIOCOOHBIX K CaMODETyJIALdN B
W3MeHeHHOH JYeJIOBEKOM cpefie,
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