1. BAOMHAUNKALIUA B CUCTEME 3KOJOI'MYECKOI'O
MOHUTOPHHI'A

1.1 CucreMa 3K0J0rn4ecKoro MOHMTOPHUHI A Oprmammeﬁ cpeabl

Cocrosinue okpyxatoieit cpeasl B CILLIA xapakTepu3yeTcs MHACKCOM KayecTBa
npupoHoOi cpenpl. Ero 3naueHue omnpenensiercs Mo pe3ylsibrataM OajuIbHOM OLIEHKH
COCTOSIHMSI BOJIbl, BO3/AyXa, IPHUPOJHBIX PECYpCcOB W T.JA., U AJI CaMbIX JYUIINX
YCIIOBHM OKpy:karotiei cpensl gocturaeT 700 6aninos.

B Poccun xapakTepucTHKOW HOPMAaJbHBIX YCIOBHHM (YHKIIMOHUPOBAHUS U
YCTOMYMBOCTA JKOCHUCTEM U Ouocdepsl SBISETCS NPENeTbHO  JTOMYyCTUMAs
skonoruueckas Harpyska (ITJA29H).

Jliisa e€ onpenenenust HEOOXOAUMBL:

a) TEKyIIMd YydYeT M3MEHEHM B OKpYyXalolled cpeae M IpeloTBpaLleHUE

YXYJIECHUSI Ka4eCTBa CPEbL;

0) TPOrHO3 U3MEHEHUI B OKPY’KAIOLIEH Cpele U CBA3AHHBIX C HUMH 3KOJOTHYECKUX

IIOCJIEICTBHM.

OTH MEPONPUATHS BXOJAT B CUCTEMY SKOJIOTHUYECKOTO MOHUTOPHHTA.

DKOJOrMYeCKU MOHUTOPHUHT MPEyCMATPUBAET CIEIYIOIINE TPOLEAYPbI:

" BEIJCICHUE 00BEKTa HAOIIOICHUM;

= 00cJe10BaHKE BBIJICJIEHHOTO O0BEKTA;

* COCTaBJICHHE WH(DOPMAIITMOHHON MOJIETN 00bEeKTa HAOII0ICHUM;

" [UIAHUPOBAHUE HAOIIOJCHUN U U3MEPEHUH 32 COCTOSHUEM OKPY KaloIeh Cpeibl U
BBIJICJIEHHBIM O0OBEKTOM;

" OLICHMBAHUE COCTOSHUSA OOBEKTA;

"  IPOrHO3MPOBAHHE IBOJIONNN O0OBEKTA HAOIIOICHHUH;

» TpeacTaBieHrue HHGOPMaMU B yI0OHOM JIJIsl MCTIONB30BaHUS (POPME;

"  KOPPEKTUPOBKA UCIOIb3yEMbIX TPOLEAYP MOHUTOPHHTA.

OcHoOBHas 11€JIb MOHUTOPUHTA — O0EeCIieYeHHe MOTPeOUTENel CBOEBPEMEHHON U
HeoOxoauMo uHpopMauuend Il BbIPAOOTKM JIOJTOCPOYHBIX U ONEPaTHBHBIX
YIPaBISIOLUX PELLICHUMN.

Cucrema AKOJIOTMUYECKOT0 MOHHUTOPUHTA JOJKHA HaKarIuBaTh,
CHUCTEMAaTU3UPOBATh U aHAIIM3UPOBATH UH(POPMAIHIO:

-0 COCTOSIHUU OKPY>KaroLIEn Cpeabl;
-00 UCTOYHUKAX U (PaKTOpax BO3ACHCTBUS;
-0 IOIMyCTUMOCTH U3MEHEHUI M HArPY30K Ha CPEAy B LIEJIOM;
-0 CYLIECTBYIOIIUX pe3epBax Ouocgepsl.
B cooTBeTcTBHM C 3TUM ONpEAEISIOTCS OCHOBHbBIE O0BEKTHl MOHUTOPHHTA:
"  JCTOYHMKH 3arps3HEHMS U BO3/ICHCTBUS HAa OKPY>KAIOLIYIO CPELLY;
" (hakTOpBI BO3/ICHCTBUS;
" TEXHOT€HHBIE YKOCHCTEMBI;
= Ouocdepa B IEIOM;
* OCHOBHBIE 3JIEMEHTBl aHTPOIOAKOCUCTEMbl (HAceleHue, JeMorpaduueckue
(bakTophl, 370POBbE, COLUATBHO-DKOHOMHYECKHE M COLUATbHO-TUTMEHUYECKHUE

(bakTophl);



= armocdepa;

* rtugpocdepa;

" [IOYBBI;

= (nopa u payHna.

IIo macmradtam o0000meHuss HHGOPMALMU DKOJIOTMYECKMM MOHUTOPHHT

MOAPA3ACIIIETCS Ha!
1.I'mo6anbHBI MOHUTOPUHT, KOTOPBI OCHOBAH Ha MEXKYHAPOIHOM COTPYAHUYECTBE.
2.HanroHnanbHpIi MOHUTOPUHT - OOLIETOCYJaPCTBEHHAS CUCTEMa HAOJIIOICHHIA.
3.PervoHanbHbIii MOHUTOPUHT - CHCTEMA HAOIO/ICHHUIA B pETHOHAX.
4JlokanbHbIA  (MMIAKTHBIM) MOHUTOPUHT - HAONIONCHUS B 30HE BIIHUSHUS
MPEANPUATHH.
5.DOHOBBIN MOHUTOPHHT - HAOJIIOCHUS B pallOHAX, TJI€ UCKIIIOUEHA WK MAaKCUMAIBHO
OTrpaHUYEHA BCSAKAs XO3SIMCTBEHHAS AEATEIbHOCTD.

OCHOBHBIMH HANIPABJICHUSIMHU IKOJOTHYE€CKOI0 MOHUTOPHUHIA SIBJISIFOTCH:

-MOHUTOPHHT aTMOC(EpPHOTO BO3IyXa;
~-MOHHUTOPHUHT BOJAHBIX OOBEKTOB;
~-MOHUTOPUHT 3€MEIb;
~-MOHUTOPUHT (IIOPHI U (ayHbL;
-COI[MAJIbHO-TUTUEHUYECKUA MOHUTOPUHT;
-MeJUKO-TeorpaduuecKuii MOHUTOPUHT
~-MOHHUTOPUHT HCTOYHUKOB aHTPOIIOI€HHOTO BO3ACHCTBUS 1 30H UX BIIUSHMUS;
~-MOHUTOPHUHT IPUPOJHBIX PECYPCOB;
~-MOHUTOPHHT MTPOMBIIIUICHHON O€30MaCHOCTH.

[Ipu peanuzanu MOHUTOPHUHTA JUIsI BBISIBICHUS aHTPOIOTEHHBIX (haKTOPOB, MX
WHTEHCUBHOCTH, OLIEHKHU YPOBHSI UX BJIMSHHS HEOOXOJMMO 3HATh (JOHOBOE COCTOSHUE
MIPUPOJHON Cpelibl B palOHAX, YAAICHHBIX OT LIEHTPOB MHTEHCUBHOM XO35WCTBEHHOU
nesitenibHOCTU. HeoOXoIMMO TakkKe YUYWTHIBATH W MPOIUIOE COCTOSIHUE MPUPOIHON
cpeabl (MCTOPUYECKHWIT MOHUTOPHUHT), Jarolliee BO3MOXKHOCTb ONPEACIUTh
YPOBEHb 3arpsi3HEHUS CPEJIbl B PA3IMUHbIE TIEPUO/IbI PA3BUTHUS PUPOJIBI U OOIIECTBA.
Hctopudecknii MOHUTOPHUHI IIO3BOJIIET HAa OCHOBAaHWM HAONIOJCHUN MOIYyYUTh
npejcTaBieHue 00 YpOBHSX €CTECTBEHHOr0 (OHA OCHOBHBIX 3arps3HSIOIIMX
AJIEMEHTOB W M3MEHEHHE OJTUX YPOBHEW B 3aBUCUMOCTH OT AaHTPONOTEHHBIX
(hakTopOB.

DKOJOTMYECKUH MOHHUTOPHUHT TOJpA3/esieTcss Takke Ha reopu3nueckuid,
XUMUYECKUN, T€0J0ro-reoMop(oJornyeckuii, OHOJIOTMYECKUH, TIOUBCHHBIA W
reo(2K0)CUCTEMHBIH.

leopu3nuecknii MOHMTOPHUHI BKIIOYAaeT B ceOst HAOMIOJCHHUS 3a COJHEUHOU
aKTUBHOCTBIO M COJHEYHO-3eMHBIMH 3(dekTamu, HoHOCHEpOr, TpaBUMETPUUICCKHUC
HaOJI0/ICHUS, MAarHUTOMETPUYECKUE HaOTIOICHHS, METEOPOJIOTHYECKHE,
TUIPOJIOTHYECKHUE,  OKEAHOJIOTUYECKHE, CEHUCMOJIOTMYECKUE, PAAUOMETPUUYECKHE
HaAOJIIOICHHUS.

XuMu4ecKkuii MOHMTOPUHI BKJIIOYAET B ce0sl TUAPOXUMUYECKUN (HaOI0AeHIE
32 XUMHYECKUM COCTaBOM MOBEPXHOCTHBIX M MOJ3EMHBIX BOJI), OMOTC€OXUMHUYECKUI
(brnoxummuyeckre HaOII0ICHUS 32 BEPXHUM CJIOEM TTOYB) MOHUTOPHUHT.

B reojsioro-reomopgoioruyecKui  BXOIAT TE€OJE3UYECKHM, CKIIOHOBBIX



MPOIIECCOB, YPPO3ZUOHHBIN U IPYyTHE BUbI MOHUTOPUHTA.

Buosoruyecknii MOHMTOPHMHI JCIUTCS HAa OOTAaHMUYCCKHH, 300JO0THYCCKHM,
MUKPOOMOJIOTUYECKUM UM Jpyrue BHABl MOHUTOPUHIA, CBS3aHHBIE C KUBOU
MIPUPOIOM.

IouBeHHBINi MOHUTOPUHT TIPEIyCMATPUBACT HAOIIOJICHUS 32 KAYECTBOM IOYB
U UX 3arpsi3HCHUEM.

I'eo(3x0)cucTeMHBIH MOHUTOPUHT OOBEAMHSIET KOMILUIEKC HaOMI0JCHUN 3a
HKOCUCTEMAMHU.

MeToabl KOHTPOJISI TEXHOT€HHOT'0 BO3/1€iiCTBUS HA OKPY/KAIOIIYIO Cpeay

HabGmonenne 3a 00beKTaMH OKPY’KaloIIel Cpellbl MpeArnosaraeT BHIIOJIHEHUE
psiza TpeboBaHUM.

1. HabGnronenust MOKHBI HOCUTH KOMIUIEKCHBIM XapakTep, T.€. OXBaThIBaTh BCIO
COBOKYMHOCTb MPUPOIHBIX U MIPUPOTHO-aHTPOTIOTEHHBIX OOBEKTOB (aTMOC(hEPHBIH
BO3IyX, BOJbI, TIOYBBI, OWOTYy, JUTOC(PEepy, TEOCHUCTEMBI B IEJIOM) U
BO3/ICICTBYIONINE HA HUX (PAKTOPHI (AHTPOTIOTCHHBIE U €CTECTBEHHBIE).

2. HaOnrogeHus JOJDKHBI YYMUTBHIBaTh PA3IUYHBIE IMPOLECCHI, MPOUCXOASAIIUE B
npupoje (dpuznueckue, XUMUYECKUE, Ouosiornueckue, Gu3nKo-reorpapuyeckue),
UCIIOJIb30BaTh BECh apCEHall METOJO0B, KOTOpbIE JAlOT BO3MOKHOCTh MOJYYUTh
HE00XOAUMYI0 MH(POPMALIUIO O COCTOSTHUU OKPYKAIOLIEN CPEIbL.

3. HaGmonenuss J0KHBI  OBITh  CUCTEMAaTMYHBIMU. OJTOMY TpeOOBaHUIO B
HauOOoJbIlIe CTENEHW OTBEUAIOT PEXKUMHbIE HAOMIONEHUS - peryJisipHas, ¢
OIPENICTICHHON TMEePUOANYHOCTRIO (PUKcalusi XoJa MPUPOAHBIX W IPHUPOIHO-
AHTPOIIOTEHHBIX MMPOLECCOB BO BPEMEHH.

4. HaOmroneHuss JODKHBI OBITh PENpe3CHTATHUBHBIMHU, T.€. HaWOOJee IOJIHO
OXBaThIBaTh OOBEKTHI (TEPPUTOPUH) MOHUTOPUHTOBBIX HaOmoneHuii. [Ipu BeiOOpE
O0OBEKTOB HEOOXOAMMO YUYWUTHIBATH THIUYHOCTh (PU3UKO-TeOrpaduaecKux
YCIIOBHUI, HAaIlpaBIIEHUE U CTENEHb AHTPOIIOTEHHOIO BO3ACHCTBHS KAaK Ha
PErMOHAIBHOM, TaK U Ha JIOKaJIbHOM YPOBHSX.

5. HaGmoneHus JOMKHBI TPOBOAMTBCA IO OAHOM M TOM JKE€ IpOorpaMMe Ha
V3MEHEHHOW 4YEJIOBEKOM TEPPUTOPHUU M HA YYACTKAX C HEHAPYLICHHOW IPUPOIOU.
Takass CHHXpPOHHOCTH HEOOXOauMa Ui CpPaBHEHUS HW3y4aeMbIX OOBEKTOB H
MOJTyYCHUS OLICHKH aHTPOIIOT€HHBIX U3MEHEHHI MPUPOTHON CPEJIbI.

C yderom »5TUX TpeOOBaHUN JOJHKHBI BBIOUPATbCS METOMABI  CIEKEHUS.
Boienstor 1Be OCHOBHBIE TPYIITBI METOJIOB CJICKEHUS:

1.KonTakTHbIE (KaK TPaBUIIO, HA3EMHBIC);

2.HekoHTaKTHbIE (AUCTAHIIUOHHBIE).

C moMoIpl0 KOHTaKTHBIX METOJIOB B HACTOSINEE BPEeMs TMOIYYarOT OOJIBIIYIO
4acTh WH(pOpPMAIMK, KOTOpas HWCHOJIB3YETCS Il OLEHKA W TPOTHO3a COCTOSHUS
OKpyxaromie cpeapl. CnexxeHne U KOHTPOJb 32 COCTOSIHMEM Cpelbl BENETCS Ha
MOCTOSIHHBIX W BPEMEHHBIX MMYHKTaX HaOMIOJEHUs, PACMIOJOXKEHHBIX Ha
M3MEHEHHBIX YEJIOBEKOM TEPPUTOPHUSX U yUaCTKaX, HE TPOHYTHIX XO35UCTBEHHOMN
nesaTenbHOCThI0. [locnennue HeoOxoaumbl st (pukcanuu (POHOBBIX TMOKa3aTeneit
(GyHKUMOHUPOBAHUS TIPUPOJHBIX OOBEKTOB.

[Ipu mnpoBeneHWM KOHTAaKTHBIX (HA3€MHBIX) MOHMTOPHHTOBBIX HaOJIOACHUN
IIMPOKO HCHOJB3YIOTCS TE€OXMMUYECKHE, Teou3nyeckue U HHIUKAIMOHHBIC
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METO/IBI.

I'eoxumuyeckue Metoabl. CyIIHOCTh 3TUX METOJIOB COCTOUT B H3YYECHUHU
pacripenesieHus, MUTpAlid M KOHIEHTPAllMM XHUMHUYECKHX OJIIEMEHTOB U HX
COCAMHEHUN B Pa3IUYHBIX TEOJIOTHYECKUX cpeaax. [eoXxuMHuuecKkue MeEeTOIbI
MO3BOJIAIOT TMPOCIEIUTh TMOCTYIJICHHE XHUMHUYECKHX DJEMEHTOB B OJKOCHCTEMY
€CTECTBEHHBIM IyTEM W B pPE3yJbTaTe€ XO3SMCTBEHHOW EATENFHOCTH YeIOBEKa,
BBISIBUTH MHTEHCUBHOCTH MX BOJHOM U BO3IYITHOW MUTPAIIHH.

['eoxumMHuUecKue METOIbl JAl0T BO3MOXKHOCTH OIPENEIUTh 3aKOHOMEPHOCTH
U3MEHEHUs] XMMHMUYECKOTO0 COCTaBa IMPHUPOJHBIX KOMIIOHEHTOB U KOMILIEKCOB, UX
YCTOMYMBOCTB K Pa3IMYHbIM BEIIECTBAM U CIIOCOOHOCTh K CAMOOUUIIICHHUIO, BBISIBUTD
BEPOSATHOCTh (DOPMUPOBAHUS TEXHOT€HHBIX AHOMAJINUN, CKOPOCTH PACIIPOCTPAHEHUSI
U IPOCTPAHCTBEHHbIE MACIITA0bI 3arps3HEHUS.

['eoxumudeckre METOIbI BKIIIOUAIOT B ceOst 0TOOp mpob BO3ayxa, BOJIBI, MOYB,
TOPHBIX TIOPOJ, PACTEHHM C LENbI0 ONPEACNCHUS XHUMHYECKOTO0 COCTaBa 3THUX
KOMIOHEHTOB.  J[nst  ompeneneHus  XMMHUYECKOTO  COCTaBa  KOMIIOHEHTOB
UCTIONB3YIOTCS PA3ITUYHbIE METOIbl AHATUTHUECKON XIUMUU.

[Tpu BBIOOpE METOIa aHAIM3a YUUTHIBAIOTCS CIEAYIOUINE XapaKTePUCTUKU:

-CEeJIEKTUBHOCTh METO/Ia, T.€. BO3MOXXHOCTh OOHApPYKEHHUSI HCKOMOTO JJIEMEHTA B

NPUCYTCTBUU JPYTHUX;

-qyBCTBUTEILHOCTh METOAAa (HAaWMEHBIIEE KOJIUYECTBO HCKOMOTO JJIEMEHTa,

KOTOPOE MOXET ObITh OOHAPYKEHO);

-BEJINYMHA OTHOCUTENIbHOM OIIMOKHA METO0/1a — TOYHOCTh OINPEIEICHHUSI HCKOMOTO

AIIEMEHTA.

CoBpeMeHHbIE AHATIUTUYECKUE METOJbl OIPEICIIEHUS] COCTaBa KOMIIOHEHTOB
OKpY’Kalolle cpeapl, MOApa3JeNsioTcs Ha (u3nueckue, (PU3MKO-XUMUYECKHE U
xumuueckue. M3 ¢u3Mueckux ~— METOAOB  dYalle ~ BCErO0  HCHOJIB3YIOT
PEHTTeHO(DIIOOPECIICHTHY IO CHEKTPOMETPHIO, aTOMHO0A0COPOLIMOHHYO
CIEKTPOMETPHUIO, Ta30BYI0 U JKHUIKOCTHYIO Xpomarorpaduio, MOTECHIMOMETPHIO,
CHEKTPO(HOTOMETPUIO, HUMMYHHO-()JIIOOPECLICHTHBIN aHAJIU3.

CymHOCTh reopu3anyecKMXx MeTOJ0B 3aKITIOYACTCS B M3yUYEHHUH IIPOIIECCOB
MOCTYTIJICHWST W TIPEBPAICHUS BEIIECTB W DJHEPrUM B DKOCHCTEMax Ha OCHOBE
UCTIOJIB30BaHMs OalaHCOBOTO Mojaxoja. HabmioaeHus: mpoBOAAT B CTAIlMOHAPHBIX
YCIIOBUSIX Ha MOCTOSHHBIX y4YacTKaX ¢ IMPUMEHEHUEM CIELUAIbHBIX U3MEPUTEIbHBIX
npuOOpOB MO ONpEAENCHHONM mporpaMMe M Meroauke. Ilporpamma Bkitodaer
MHCTPYMEHTAJIbHOE M3MEPEHUE 3JIEMEHTOB PaJMallMOHHOTO, TEIJIOBOTO U BOIHOIO
0anmaHCOB, HCCIENOBAHUME TEIUIO- M BIarooOMeHa MEXIy KOMIIOHEHTaMU
OKpY’Kalollell cpeibl, BOAHO-TEIJIOBOIO PEXKUMA.

NuankanuoHHble MeTOAbl OCHOBAaHbl Ha OMNPEICICHUM COCTOSHUS OIHOTO
00BEKTa MO COCTOSHUIO APYroro, CBSI3aHHOTO C MEPBBIM U 00Jee JOCTYIHOTO IS
m3yueHuss. B mocnemnue 5-10 ner ocoboe BHUMaHWE YAENSAETCS METOAAM
OMOIOTUYECKOTO MOHHTOPWHTA, KOTOPHIE OCHOBAaHBI Ha WCIONb30BAHUN JKUBBIX
OpPTraHU3MOB, OCOOEHHO YYyBCTBUTENIBHBIX K KOHKPETHBIM XHMHUYECKUM BEIIECTBAM.
Hcnonp3oBaHne METOJ0OB OMOMOHUTOPHHIa HE TPEOyeT OOJBIIUX SKOHOMUYECKUX
3aTpaT (IOpOTOCTOSIIEH ammaparypbl, OONbIIMX JabopaTopwii W T.1.), a TaKKe
MO3BOJISIET OLIEHUTh KAYECTBO CPE/bI B CIydasX, KOI/la KOJUYECTBEHHOE COAEPIKAHUE

4



3arpsiI3HUTENISE MOXKET OBITH OMPENEICHO KAaKUM-JTHOO METOI0OM, HO OTCYTCTBYIOT
CBEJICHUSI O OMOJIOTMYECKON aKTUBHOCTH 3arpsS3HUTEIIA.

BUOMOHUTOPHUHT SBIISIETCS COCTABHOM YaCThIO SKOJOTMYECKOr0 MOHUTOPHUHTA U
BKJIFOYAET B c€0s CIEAyIOUIUEe MOACUCTEMbl: OMOTECTUPOBaHUE, OMOWMHIUKALIUIO U
OnoakkymyJisidio.  buorectupoBaHne W OMOMHIUKALUS - O9TO JIBA CXOXHUX
HCCIIeIOBATEIbCKUX TIpHeMa, B KOTOPBIX O KauecTBe cpeapl, o (akropax,
BO3JICMCTBYIOIIMX Ha OJTy CpeAy, CYIAT MO BBDKMBAEMOCTH, NPOJYKTUBHOCTH,
MOBEJICHUIO, a TAKXKE MO PAa3IUYHBbIM (DU3UKO-OMOJIOTMYECKUM MapaMeTpaM >KHUBBIX
OpraHu3MOB. BHOTECTUPOBAHUE MOAPA3YMEBAET UCIOJIB30BAHUE JKUBBIX OPraHU3MOB,
CHEIHAIbHO TOMEIIAEMbIX B JAHHYIO Cpely (TecT-OObeKThl), a OUOMHAMKAIUS -
’KUBBIX OPraHU3MOB, €CTECTBEHHBIM 00pa30M OOUTAIOIINX B IaHHOM cpejie.

buoakkymynsiiust — 4aCTHBIA ciydail OMOTECTUPOBAHUS WU OMOWHIUKAIINH, B
KOTOPOM O KauecTBe Cpelibl, 0 daKkTopax, BO3ACHUCTBYIOMIMX HA 3Ty CPEIy, CYyAST IO
CTENEHU HAKOIUICHUS BPEIHBIX BEUIECTB B JKUBBIX OpraHU3Max.

MeTop1 OMOTECTUPOBAHUS IITUPOKO MPUMEHSIOTCS BO BceM mupe. Hampumep, B
lNommanuy Ha OONBIIMX TUIOMIAASX CTPaHbl UCHOIB3YIOTCS TJIAUOIYChI U TIOJIbIIAHBI,
KOTOPBIC SIBISIIOTCS TECT-OObEKTAaMU Ha HAKOIUIEHHE (TOPUIOB, a HTalbsSHCKas
pKaHas TpaBa — TeCT-00BEKT Ha HAKOIIJICHUE MOHOB TSHKEJIBIX METAJIOB.

buorectupoBaHue OCYIIECTBISIETCS TakKe C IOMOIIBI  THUJIPOOHOHTOB
(TOJIBOHBIX CYIIECTB) U TAKUX BBICOKOUYBCTBUTEIIBHBIX TECT-00BEKTOB, KaK JadHUH,
MUJIMY, MHUSIBKU, UHQY30puH, Xxjopemia u apyrue. OHM UCIONIBb3YIOTCS ISl OLICHKH
3arpsi3HEHUsT BOJAHBIX OOBEKTOB MOHAMH TSKEIIBIX METAJUIOB, HEPTENPOIYKTaMH, s
omleHku Y®-m3imydyenus u T.01. Tak, a1 aHaiM3a KadecTBa BOJBI Ha BOJI03a00pax
Cankrt-IlerepOyprckoro  Bomokanama wucmons3yloT pakoB. WX  comepkar B
CHEIUANbHBIX KJIETKaX, a K MaHUUPSAM MPUKICUBACTCS MUHUATIOPHBIA JATUYHK, C
MOMOIIBI0 KOTOPOTO  OCYINECTBISIETCS  HAOMIOJIEHUE 32 CEpPACYHBIM PHUTMOM
(KapIMOAaKTUBHOCTBIO) OWofaTumka. B  pBIOHBIX XO34HCTBAX Ka4eCTBO  BOJBI
TECTUPYIOT MO COCTOSTHUIO MIEYEHU PHIO.

OmHuM U3 METO/J0B OMOMHAMKAIMU SIBJISICTCS METOJl JIMXCHOMHAMKAIMKU (OT
JATUHCKOTO <JIUXEHOC» - JIMIIAWHUK), KOTOPBhI OCHOBaH Ha y4eTe KOJIUYECTBa
JUIIAWHUKOB B TOPOACKMX HACAKICHUSIX, palOHAX KPYIMHBIX MPEANPUATANA U T.1.
VYcTaHOBIIEHA YETKAsl CBSI3b MEXKAY «IOJISIMUA 3arpsi3HEHUSI BO3AYyXa» B Topojax M
BCTPEYAEMOCTBIO JIMIIATHUKOB Ha CTBOJIAX JEPEBHEB.

buoakkymynsiiusi mpumeceil HaOJIIOIaeTCs Y HEKOTOPBIX KUBBIX OPTaHU3MOB.
Hanpumep, prTyTh, MBIIBIAK H APYTHE TSDKENBIE METAUIbl  HHTEHCHUBHO
HAKaIJIMBAIOTCS B phI0ax, B BoJIOcax 4eloBeka. B SlmoHnn Bechbma yCcHemHo pa3BoasT
aCUUMJIUU - MOPCKHE OPraHM3Mbl, KOTOpbIE KOHUEHTPUPYIOT BaHamauil. [locime ux
CKUTAHUS U3 30J1bI OJYYatOT COSAMHEHUS BAaHAUSI.

B  nocneguue  romasl  Oosbllioe  BHUMAHHE  YJIEHSETCSI»MOHUTOPUHTY
OMOJOTUYECKOro pasHooOpazusi. buopasHooOpasue — 310 pazHOoOOpasue BUIOB B
KOHKpETHOM 53KocucteMe. buopasHooOpaszue — camblil BaKHbIA OWOJOTHYECKUN
WHJUKATOP COCTOSIHUSI OMoc(ephl U BXOIAIIMX B €€ COCTaB OMOMOB, KOTOPBIA UYTKO
pearrpyer Ha BO3JCHCTBHE 4YejoBeka. bmom — 3To0 3KocucreMa ¢ mpeodiiajaHueM
pacTeHHi OHON KU3HEHHOUN (POpMBI (HarpuMep, albIIUICKUE JIyra, Tainra).

B coBpemeHHOM Mupe exenHEeBHO ucue3aeT oT 1 1o 10 BHIOB KMBOTHBIX U
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ekeHenenpbHO — 1 Buag pacteHuid. I'mOenb oOmHOro BHJA pPAcTEHUM BEACT K
YHUUYTOXEHUIO puMepHO 30 BHUIOB MEJIKUX XKUBOTHBIX (MPEkK]IE BCETO, HACEKOMbIX
U 4YepBen).

MonutopuHr OMOpa3HOOOpa3us BKIIOYAET CIEKEHHWE U KOHTPOJIb 3a
MHOTrooOpa3uemM BHJIOB, (IOPUCTUYECKUM U (HayHUCTUUYECKUM pa3zHOOOpa3ueM
TEPPUTOPUN U aKBATOPHUH, pazHooOpazremM OMoIeHO30B. Ero 3aaya COCTOUT B TOM,
YTOOBI PETYJSPHO COCTABISTH MH(POPMALUIO O TOM, II€ U C KaKOH CKOPOCTBIO
u3MeHseTcs: OuopasHooOpasue. B cBsi3u ¢ 3TuM pa3pabaTbiBalOTCsl CTaHAApTHBIC
METOJIbl MOHUTOPUHTA U ONPEIEISIOTCS TPUOPUTETHI, KOTOPHIE JTOJKHBI 00ECIIEUUTh
HAKOIUICHHE JaHHBIX, HEOOXOAUMBIX HJIsi MOHMMAHUS COBPEMEHHOro M Oyayliero
craryca OuopasHooOpaszus. B Hacrosiee Bpemsi CO3/1al0TCsS CHCTEMbl MOHUTOPHHIA
M3MEHEHUN OMOpa3HOOOpasusi B Pa3IMUHBIX PETHOHAX HAIleH CTpaHbl M IUIAHETHl B
LEJIOM.

CpeactBamu  peanu3alldd  JKOJIOTMYECKOTO  MOHHUTOPUHIA  SIBJISIFOTCSI:
CTal[MOHAPHbIE  CTaHIMW; TMEPEABWKHBIE  IOCThI,  JUCTAHIIMOHHBIE  METOJbI
(a3pOKOCMHUYECKUIT MOHUTOPHHT); aBTOMATU3UPOBAHHBIE CUCTEMBI.

CranuoHapHble CTAHIUH T[03BOJISIIOT B PYYHOM WJIM aBTOMATHU3UPOBAHHOM
pexXUME 3aMepsiTh OTIEIbHBIE MapaMeTPbl OKpPYXaloIllel cpeasl (Hampumep,
KOHIEHTPALIUIO BEUIECTB B aTMOC(HEPHOM BO3AYyXE, METEOPOJIOTMYECKHUE MAapaMETPhI)
U TIepe/laBaTh UX Ha IEHTPATLHBIN cepBep /ISt 00paOOTKH U COCTaBJICHHS MPOTHO3A.
B nmocnennee BpeMs nepenaya CUTHAJIOB HA IIEHTPAIBbHBIN CEpBEpP OCYILIECTBIISIETCS C
ucnosibzoBanueM cetu GSM. Curnanel ¢ GSM-KOHTpoIepa CUCTEMBI MEPEIAIOTCS
SMS (Short Message Service — nepegaya KOPOTKHX COOOIIEHHI )-COOOIIEHUSIMH WU
B IMAJIOTOBOM PEXHME Ha LIEHTPAIbHBIN MyJIbT 3KOJIOTMYECKOT0O MOHUTOPHHTA.

IepeaBuskHbIe MOCTHI 000PYAYIOTCS HA IIIACCH aBTOMOOWJIEH pa3IUYHBIX MApOK.
OHu copepkar HU3MEPUTENIbHBIE MPUOOPHI, MO3BOJISIIOIIUME  KOHTPOJHUPOBATh
coJiepKaHuEe TOKCUYHBIX BEIIECTB B BO3IYIITHOM, BOJHOU Cpejie WU B MOYBE.

JIMCTAHUMOHHbIE MeETOAbl MOHUTOPUHTAa OCHOBaHbI Ha OECKOHTAKTHOM
pErUcTpali C JIETATEIbHBIX AallllapaToOB OTPAXKEHHOTO COJHEYHOTO H3JIyUYeHUs U
COOCTBEHHOTO H3JIyYEHHUsS MOBEPXHOCTH 3emMin. [IpenmyliiecTBO AMCTAaHIIMOHHOTO
30HAMpPOBaHMA (MPEXJE BCEro, M3 KOCMOCAa) 3aKIIYaeTcsi B BO3MOXHOCTH
JIOCTaTOYHOU PEryJIIPHOCTH HAOJIOJACHUMN, OMEPATUBHOCTH, O030PHOCTH TEPPUTOPHUI
M aKBAaTOPUH B Pa3IMYHbBIX JIMANa30HAX CHEKTpa.

ABPOKOCMHYECKUE CHUCTEMBI IMO3BOJSIOT PEATM30BBIBATH 3aJa4M TJI00ATBHOTO
MOHHUTOpHUHTA. JIJIs1 3TOTO CO37aeTcs MOCTOsIHHASA OpOUTANIbHASL CUCTEMA, BKITIOYAIOIIAs
CIOYTHHUKHU CO CIEIHMAIBHBIM KOMIUIEKTOM anmnapatypbl. MOHUTOPUHT C MOMOIIBIO
a9POKOCMHUYECKUX CHUCTEM TMO3BOJIIET TOHATh (DYHKIIMOHMPOBAHWE 3E€MJIM Kak
MPUPOJIHOTO KOMILJIEKCA.

Jlns  ompeneneHus — ypOBHS — 3arpsi3HEHHMsS]  BO3AyXa  HUCIOJIB3YIOTCS
aBTOMATHU3UPOBAHHBIE CUCTEMbI HAOMIOJICHUM M KOHTPOJIS OKPYKAIOIIEH Cpepbl,
KOTOpbI€  SIBJISIFOTCSA ~ cTalMoHapHbIMM. OHHM  OCHAIllEHBl  YCTPOWCTBaAMu
HETPEPHIBHOTO KOHTPOJISI M aHaliM3a Mpo0 BO3AyXa W IepeAaud UH(popManuu 1o
KaHaJlaM CBSI3U B IIEHTP YIPaBJIEHUS COCTOSHUEM BO3IYIIHOM Cpeibl B 3aJlaHHOM
pexumMe. BpeMeHHble (9KCHEIUIIMOHHBIC, TEPUOIUYECKUE, CE30HHBIC) HAOIIOICHUS
MO3BOJISIOT YTOYHUTH JIaHHbIE TMOCTOSHHBIX CTaHIUN, O0OCepBaTOpUM, IYHKTOB,
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[IOCTOB HAOJIIOICHUIA.

Enunas rocynmapcTBeHHass cucrema 3Kojorudeckoro MoHutopunra (EI'COM)
Poccuiickont @enepaumy COCTOMT U3 CTALMOHAPHBIX W IOABMKHBIX IIOCTOB
exeqHeBHOro HabmoaeHuss 3a cocrosHuemM OC  (atmocdepHoro Bo3ayXa,
MOBEPXHOCTHBIX BOJI U MOYBKI). J[aHHbIE 0 KOHLIEHTpauuu 3B B okpy»xaroieil cpene
n00bIBatOTCS MeTofamMu auddepeHImanbHOl JUarHOCTUKK (BBIOOPOUYHBIN MO MECTY,
BpeMeHH, InepeuHo 3B oTOéop u  (Pusuko-xumumdeckuit anHanuz npoo OC).
[TosryuenHble JaHHbIE conOCcTaBisAOTCA ¢ HopMamu 111K,

KommuiekcHasi oLieHKa 3KOJIOrMuecKord OOCTAaHOBKM OCHOBBIBAE€TCSI HA JTAHHBIX
BCEX BUJOB MOHUTOPHHIA, B TOM YHCJIE M HA JAHHBIX O COCTOSIHUM 3I0pPOBBS
HACEJEHMs, IOJy4aeMbIX CHCTEMOW MEIHUKO-3KOJIOTMYECKOro MoHuTopuHra. Ilo
CTENEHU MPEBBINICHUSI peanbHbIX KoHueHTpauuil 3B Hopm IIJIK cyast o crenenu
3arpsizHenust OC.

1.2 OcHOBHBIC XapAKTEePUCTUKU 00MTAHUS OMOUHAUKATOPOB

1.2.1 BnusgHne MECTHOM NUPKYJIALMHU Ha 3arpsA3HEHNE BO3AyXa

B Bo3gyxe oOWTalOT pacTUTENbHBIE OWOMHIMKATOPHI KadecTBa BO3AyXa —
¢duTonieHbl. Baknelmum mapaMeTpoM aTtMocdepbl, BIMSIONIMM Ha 3arps3HEHHE
BO3J/lyXa, SBJSIETCS BeTep, oporpaduyeckue OCOOCHHOCTH M XapaKTep MECTHOM
HUPKYJSIIUU.  XOpOIIO «IIPOBETpUBAEMas» TEPPUTOPUSA Jlaxke TMpU  OOJIBIIOM
aTMOC()EPHOM 3arpsi3HEHUM MOXET COXPaHATh CPaBHUTEIBHO OJaronpusiTHbIC
CaHUTapHBIE YCIOBUSI.

MecTHast cucteMa HUPKYJISLIUU BO3AyXa (OpMUpPYETCs MO BIUSHUEM Pa3HOCTH
TeMIepaTyp U OapuiyecKux rpaJueHToB aTMocdepsl naBieHuil. Ha mecTHyio cuctemy
BETPOB OKa3bIBAaCT BIHUSHUE XapakTep PACTUTEIBHOCTH U MECTOIOJIOKEHUE
noceneHus. PacTuTenbHBI MOKPOB OKa3bIBA€T BIUSHUE HAa CTENECHb OXJIAXKICHUS
BO3ayxa. Tak, Jecomosoca MOXET MPUOCTAHOBUTH WM OTKJIOHUTH BO3IYLIHBIN
noTok. JlecHble (JiecOmapKOBbIE) MAacCUBBI, MOTYT CIYXXUTb 30HAaMHU 3acCTOs
3arpsA3HEHHOIO BO3yXa.

Bonoémel (peku, o3zepa, mpy/bl) CrOCOOCTBYIOT 00pa30BaHUIO OTPHUIIATEIbHBIX
THEM M MOJIOKUTETBHBIX B HOYHOE BpeMs I'PAJIMEHTOB TEMIIepaTyphl Bo3Ayxa. Tur
PACTUTENBHOIO MOKPOBAa OKa3bIBA€T BIMSHUE Ha CTENEHb BIAXHOCTU Bo3ayxa. Ot
ATOTO TaKK€ 3aBHCHUT CTENEHb M XapakTep 3arpsi3HeHus. Bbicokas BIaXHOCTH
aTMoc(epbl CIIOCOOCTBYET MPEBPAILIEHUIO Ta3000pa3HbIX OTXOJIOB B TOKCHUYHbBIE
COEMHEHMSI U B TOXE BpeMs I'a3000MEHY B PacTeHMSIX, a 3HAYUT U 00Opa30BaHUIO
KHCJIOPO/JIa.

[lon BAMSIHMEM HEPOBHOCTEM MECTHOCTH HM3MEHSETCSl XapakTep ABIXKCHUS U
TypOYJEHTHBI PEXHUM BO3AYIIHBIX TIOTOKOB, YTO BBI3BIBAET CYIIECTBEHHOE
W3MEHEHHE KOHIIEHTPALMM BEIIECTB, PACHPOCTPAHSIONUXCA OT MCTOYHHUKOB
3arps;3HEHMs. Y CTaHOBIEHO, YTO HAMOONbIINE KOHIICHTPAIIMH BPEIHBIX BEIIECTB
HAOMIOAIOTCS HA TMOJBETPEHHOM CKIOHE XoiMa (TIPeMsATCTBHUs), €CIM BHICOTA
ucroynuka 3arpsizHeHus (H) mensine BoicoThl Xoama (h). C yBenuuenuem H BrnusHue
XoJIMa (TmpensaTcTBUs) cHUXkaercs, a mpu H/h>0,5 ono cpaBuurensHo mano. [Ipu H>h
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MaKCHUMaJIbHbIE KOHLIEHTPALUHU JJI1 KPUBOJMHENHON NMOBEPXHOCTH PaCcCUUTHIBAIOTCS
TaK K€, KaK Ui INIOCKOCTH.

B pesynpraTe B3aMMONEWCTBHA BO3AYLIHBIX IIOTOKOB C  Pa3JIM4YHBIMU
NPENSATCTBUAMH O0Opa3yloTCs BUXPEBbIE 30HBI, BIMSIOIIME HAa MOJI€ KOHLIEHTPALUU
3arpsA3HAIOIIMX BELIECTB B BO3ayxe. PazMep BUXpEBOM 30HBI 3aBUCUT OT BBICOTHI U
IIPOCTPAHCTBEHHOT'O PACIIOJIOKEHUS NPENATCTBUS, OT CKOPOCTHM W HAIPaBIICHUS
Betpa. [Ipu cpenneilr ckopoctu Betpa (5...10 M/cex) pa3smep BUXpPEBOM 30HBI 3a
3/1aHueM (TIPEMATCTBUEM) MOKET COCTaBIATh OT 6 10 8 BBICOT 31aHusl. BHyTpH 3THX
30H TPAJMEHThl CKOPOCTHM BO3AYLIHBIX IIOTOKOB PE3KO IMAJA0T, YTO JOJIKHO
MPUBOJUTH HE TOJBKO K IIOBBIIIEHUIO KOHUEHTPAUM BpPEIHBIX BELIECTB B
aTMOC(EpPHOM BO3JYyXE€ BHXPEBOM 30HBI, HO K MHTEHCUBHOMY OCQKJICHHUIO BPEIHBIX
BEILIECTB HA MECTHOCTH.

B ropoackux ycioBusx oOpa30oBaHMIO BUXPEBOM LUPKYJSALUU CHOCOOCTBYET
TAKK€ HEOJWHAKOBBIM MPOTpeB cTeH 31anuil. Hanpumep, na HeBckoM mpocnekre B
Cankr-lleTepOypre yTpom mporpeBaercs 3anajHasi CTOpOHa, a BO BTOPOM MOJIOBUHE
IHS — BOCTOYHAs. DTO YYWUTHIBAETCA IMPU BHIOOpPE MEHIEXOAHBIX SKCKYpPCHOHHBIX
MapIIpyTOB, YTOObI TYpHUCTHl MEHbILIE AbIIIATM BBIHOCUMBIM C MPOE3KEU 4YacTH
3arpsAA3HEHHBIM BO3yXOM, MOCTYIIAIOIIUM HA OCBELIEHHYIO YaCTh IPOTPETHIX CTEH
3naHui. XoTs BeTpa ¢ PUHCKOIO 3ajIMBa aKTUBHO IIPOAYBarOT HEBCKUM ITPOCIIEKT.

Puc. 1.4 OGpa3oBanue BUXpeil Ha IUIOTHO 3aCTPOECHHOH YIHIIE.

//"\—”—’ [toxo mpoayBaeMas BETpaMH MECTHOCTH OCOOEHHO
\\

/ \ CHJIBHO CTPAJAaEeT OT TEMIEPATypHOM WHBEPCUH, KOTAA
\ \ TeMIeparypa pacTeT, a He MOHWXKAeTCs C BbICOTOW. B
ATOM CJIy4Yae CJIOM TEIUIOTO BO3JAyXa JEXKHUT Ha CJ0€

\ / XOJIOIHOTO BO3/yXa, OJOKUPYET €ro, MpensTCTBYs

) 4 ///b;' CMENIEHUI0 ¢ OoJiee BBICOKMMH CIIOSIMA Bo3ayxa. B

TN, pe3yibTaTe ATOro TMPU3EMHBIM CiIOH BO3dyxa 3a
KOPOTKUH TPOMEXYTOK BPEMEHH OBICTPO HACBIIIAETCS MbUIbI0 M Ta3000pa3HbIMU
OTXOJaMHU.

Bo3HUKHOBEHHE TEMNEPATYPHONH MHBEPCUU U €€ MPOIOJIKUTEIBHOCTh 3aBUCST
oT BpeMeHH roja. Jlerom HaOmtomaeTcst 6oniee cnabble MHBEPCHH, TOT/IA KaK 3UMOMN
MOXXET 00pa3oBBIBATHCS 0OoJjiee YCTOWYMBAs TeMIEpaTypHash HHBEPCHS, KOTOpas
MOXKET YAEP>KUBATHCS MHOTO JTHEH MOAPSI, CTIOCOOCTBYSI BOSHUKHOBEHHUIO CMOTA.

Tepputopus MeramojiMCOB 3aMETHO MEperpera OTHOCUTEIBHO OKPECTHOCTEH.
CrnencTBueM 3TOro SIBJISIOTCS Topojckue Opu3sbl. ['opoackue Opu3bl IBUTarOTCA (CO
CKOPOCTBIO 710 3 M/C) K LeHTpy ropoja juem (¢ 10 1o 16 yacoB) U B HOUHOE BpEMSI.
B pesynprare 3TOrO0 Ham TrOPOACKOM TEPPUTOPUEHN, B 3aBUCHUMOCTH OT pa3zmepa
ropoja, oopasyercst Kynoyjooopa3Hasi MIJia, BbIcOTa KOTOpoil gocturaer 1,5...2,5 kM.

KonmenTparus 3arpsi3HSIONIMX BEIIECTB B TOpPOJE IEIUKOM 3aBHCUT OT
TepMudecKkoil  crpatudukanmu  atMocdepnl.  [Inem, korga  aTtmocdepa
CTpaTU(PUIIMPOBAHA HEYCTOMYMBO, KOHIEHTpAIMS BPEAHBIX NMPUMECE MPUHUMAET
MUHHMAaJbHbIE 3HAaueHUA. B HOYHOE BpeMs KOHILIEHTpalUsi BPEAHBIX BEILIECTB
BO3pACTAET, IOCTUrass MaKCUMyMa Tepe BOCXOI0M COJIHIIA.



B ropucToit MECTHOCTH XapaKTep UUPKYJISIIUN YCIOKHSIETCA.

3arpsA3HSAIONIME BEUIECTBA B BUJIE a3PO30JIbHBIX YACTUI] pa3MEPOM MeHee 1 MKM
MOryT HaxoauThcsa B atMmocdepe no 1000 u Gosiee yacoB, YTO CIIOCOOCTBYET HX
JaJIbHEMY MIEPEHOCY.

Berep sBnsercs pematomuMm (akTOpoM B MHUTpaAlldd  CapaHuH, TIEH,
MepEJIETHBIX MTHI], B PACIPOCTPAHCHUH IU(UTOTUM, TOKAPOB.

OCHOBHBIMH HUCTOYHUKAMU 3arps3HEHUs aTMocdepbl SIBJISIIOTCSI
MPOMBINIJICHHOCTh, KOTEIbHbIE W aBTOTpaHCHOpT. Jloyisi KaXaoro H3 JTUX
HMCTOYHUKOB B OOIIIEM 3arpsi3HEHUH BO3/yXa CUJIBHO Pa3IN4aeTcs, B 3aBUCUMOCTH OT
HKOHOMHUYECKOTO OJIAroNnoIyyusi CTpaHbl U KIMMAaTUYECKUX YCIOBU.

[TpomyKkThl cropanusi aBTOMOOMIIBHOTO TPAHCIIOPTA, KaK MOKa3alu 3apyOeKHbIe
WCCIICIOBAHUSI, COAEP)KAT BPEOHBIE [JII PACTUTENIbHBIX M KUBBIX OPraHU3MOB
BEIIECTBA, B TOM YHCJE TSDKEIblE METAUIbl M YPE3BbIYAMHO TOKCUYHBIM
terpaxaopauoenzoarnokcus (TXJI).

Ha aBTOoMarucTpansix ¢ UHTEHCHBHBIM JBWXKEHHEM  aBTOTPaHCIOPTa
JOTYCTUMBbIE HOPMBI 3arps3HEHUs] aTMOC(HEPHOT0 BO3yXa TUOKCUHOM IPEBBIIIAIOT B
3,5 paza, a coaepkaHue JUOKCUHOB U JUOKCUHOIOJOOHBIX TOKCUKAHTOB B MOYBE Ha
paccrosiuuu 710 20 M OT aBTOMarucTpajieit MoxeT B 18 pa3 mpeBwIlIaTh JOMYCTUMBII
YPOBEHb.

[Ipy HanMMuMKM BBHICOKMX 3aBOJICKMX TPyO OOJIbIIAsi YacTh MPOMBIIIIECHHBIX
BBHIOPOCOB TIPOOMBAETCAd Y€pe3 HHBEPCUOHHYIO «OJIOKaay» B BEpPXHUE CJIOH H
MEepPeHOCUThCsl Ha  OonbinMe  pacctosHus. KoMmMmyHalbHbIE — KOTEJIbHBIE |
aBTOTPAHCIIOPT 3arpsi3HSAIOT HWKHHUE TPU3EMHBIC CJIOU aTMOC(Epbl M TMOITOMY
CIIOCOOCTBYIOT HAKOIIJICHUIO BPEHBIX BEIIECTB B aTMOC(HEPHOM BO3/YXE.

1.2 YcnoBus oOuTanusi OMOIIEHO30B B BOJIHOU cpeie

I'pannna mexny cymeil U MopeM, rae OOMTarT KUBOTHBIE-OMOWHAMKATOPHI,
OTMEUYEHAa NPWIMBAMHU U OTJIMBAMH, U3MEHSIOIIMMCS YpOBHEM BOJbl. 1o BiusiHueM
Connua u JlyHsl Boja ¢ MEPUOJAMYHOCTBIO OKoJIO 12,5 yaca oTcTymaer, oOHa)kas
yacTh Oepera, MOTOM BHOBb MPHUOBIBAET U 3aJIUBAET MOBEPXHOCTh OTMENH. Y CIIOBUSA
MPUWIMBO-OTJIMBHOM 30HBI 4aCTO, OBICTPO U PE3KO MEHSIOTCS.

Bonopocau u oTMepine KUBOTHbIE, SKCKPEMEHThI HAKAIUIMBAIUCH Obl B UJIE HA
nHe, eciu Obl WX He paspywanu Oaktepuu. [locne pas3iokeHHs Ha COCTaBHbBIE
AJIEMEHTBI, PACTBOPUMBIE B BOJAE, OHM BHOBb IIONAJAOT B TOJIY BOJBI H
UCIOJIB3YIOTCS CBOOOIHOIUIABAIOIIMMHM M TNPUKPEIUIEHHBIMH OJHOKJIETOUYHBIMH U
MHOTOKJIETOYHBIMU BOJOPOCIISIMH, 32 CYET KOTOPBIX, B CBOKO OYEPE/b, CYIIECTBYIOT
KUBOTHBIE.

Ha nmoaBoaHbIX CKIIOHAX OKEAHWYECKHUX OCTPOBOB BOJIOPOCIH BCTPEYAOTCSA Ha
riyoudne 1o 100 M, Torma kKak B MEHEE MPO3PAuyHOM BOJAE NPUOPEKHON 30HBI
MaTE€pPUKOB I'PAHULIA UX PACIPOCTPAHEHHUS JIEKUT Ha riyoune ot 30 10 40 m.

[Ipoueccsl 0OMEHa, TUTMYHBIE JI1 MOPCKOTO MEJIKOBOJIbS, XapaKTEepPHbl U IS
ApYruxX y4acTKoB Mopsi. OJIHAKO MX 3HAYEHHE YMEHBIIAETCs MO0 MEpe yAaleHUs OT
Oepera Wid ¢ BO3pAaCTaHUEM TITyOUHBI.



BoJibl OTKpPBITOTO OK€aHa OTJIMYAIOTCS OT MPHUOPEIKHBIX 3HAUYNTEIHHO MEHBIIIUM
COJIEp)KaHHEM MUHEPAJIbHBIX BEIICCTB, HEOOXOIWMBIX JUIS Pa3BUTHS PACTCHHM.
BcenmenctBrue »TOro CoOKpamiaeTcss KOJIMYECTBO MHUKPOCKOTHUYECKHUX BOJOPOCIECH H
YKUBOTHBIX. MoperiaBaTeu CyIaT 00 3TOM yKe 110 CHHEMY IBETY MPO3PAYHOU BOIBI
OTKPBITOTO OKeaHa, OoJjiee O€IHOW BOJOPOCISIMU M KUBOTHBIMU, UY€M 3€JICHas,
MyTHOBaTasi NpuOpexHasi BoJa.

Puc. 1.5 BepTI/IKaHBHaSI " TOPU30HTAJIbHAA 30HAJIBHOCTb MOPI

JIume Manas 10 MUPOBOIO 3araca BOAbl MPUXOAUTCSA HA MpecHyro Boay. Ho
VMEHHO BHYTPEHHHME [PECHOBOJHBIE BOJOEMbI COCTABJISIOT OCHOBY BCSIKOU
OpPraHUYECKOM KU3HU Ha MAaTEPUKAX.

XapakTep, BUJ U COAEpKaHUE BOJ CYIIM ONpPENENseTcs psSaoM 0OCTOSTEIbCTB.
['unporpaduyueckne 0COOCHHOCTH CBSI3aHBI C PA3JIOMHON CTPYKTYPOM 3€MHOUM KOPHI.
Ilo xapakTtepy KOpPEHHBIX IIOPOJ, CJIATAIOIIMX O3€PHOE JIOXKE, MOKHO CYIHUTH
pa3pylIaoT JIM BOABI CBOU Oepera.

Kimmar Tak:ke Oka3pIBaeT COBE BO3JECHCTBUE HA TEMIIEPATYPY U BOJHBIA PEKUM
o3epa. Hanuume >KMBBIX CyIIECTB, KOTOPBIE MOTYT pPa3BUBATBCA TOJIBKO IIPH
COOTBETCTBYIOIIIMX KM CBOWCTBaX BOJAX, OIPEIEIAETCS XapaKTepOM TIPYHTA:
COCTOUT JIM OH W3 PBIXJIBIX OTJIOKEHUU, OOraThIX MUTATEIbHBIX BEIIECTBAMH, WIIU
Mecka W KOPEHHBIX MOpOJ, OEIHBIX M3BECTHIO W MHINEH WM U3 OOJOTHOTO WA,
OoraToro rymycoM. B cTosiumx Bojiax 3TO JIETKO pacno3HaTh MO MPO3PAaYHOCTH BOBI.

B TeyeHue mIMTENBHOrO IEpUOAA BPEMEHM BOJA HE OCTAETCA COBEPILUEHHO
oJlnHaKoBOW. 3MeHeHus: MOTYT OBITh Pa3IMYHOTO XapaKTepa.

B o03epax HCTOYHMKOM DSHEPrUM CIYXKWAT COJHEYHBIA CBeT. YacTp ero
MOTJIONIaeTcs TUIAaHKTOHOM M MCHOJIB3yeTcsl B mpolecce ¢porocuHTe3a. YacTh cBera
norjomaer Boja. [1oaToMy ¢ yBeanueHHEM IITyOHHBI OCBEIIEHHOCTh YMEHBIIAETCS.
B riny0okux o3epax CylecTByeT HEKHil KOMIEHCAlMOHHBIA YPOBEHb, HUKE KOTOPOIO
3eJIEHbIE PACTEHUs HE MOTYT NOJJIEP)KUBATh CBOM (DOTOCHHTES.

['myOuHa, HAa KOTOpPOM HAXOAUTCA KOMIIEHCAMOHHBIA YpPOBEHb, 3aBHCHUT OT
MPO3PAYHOCTH BOABL. Bblle 3TOM riyOMHBI pacTeHMs BBIACISAIOT OOJIbIIE KUCIOPOAa,
yeMm noTpebssitoT. M30bITOUHBIN KUCIOPO MOTYT UCIOJIb30BaTh JIPYTUe OPTaHU3MBI.
Huxe »Toif riyOuHBI (OTOCHHTE3 HE MOXKET OOECHEYHUTh JbIXaHHE, MOITOMY
OpraHu3MaM JOCTYIEH JIMIb KHUCJIOpPOJA, TOCTYMAIIUA ¢ BOIOM u3 Oolee
ITOBEPXHOCTHBIX CIIOEB.

YKOpeHstomuecs: BOAHBIE PACTEHUsI, TAaKWE, KAK BOISHBIC JIMJIIMM W KaMBIIIIH,
pacTyT Ha MEJIKOBOJHBIX ydacTKax o3epa. Cpeau 3TUX pacTeHUN HaxoJsaT cede
yOeXuIlle W TUILy pPbIObI, TOJIOBACTHUKU, HACEKOMBIE M JIPYTHe€ UJIEHHCTOHOTHE,
MOJUTIOCKM W 4YepBH. Ha OTKpbITOM MOBEpXHOCTH o03€pa OOWUTAOT CBOOOIHO
IUIABAIOLME PACTEHUS, KOTOPBIM HEOOXOAMM CBET, W IKUBOTHBIE, KOTOPBIM
HEO0OXO0IMMO O0OMIINE KUCIOPO/Ia.

Ha OGosbmeit riyOuHe, rje MeHbIIE KUCIOpOAAa M HEIOCTATOYHO CBETa I
nporekaHusi (OTOCHHTE3a, TJaBHBIM HMCTOYHUKOM OHHEPIrUU CIYXKaT MEPTBBIC
pacTeHus! U )KUBOTHBIE, OMycKarouecs: cBepxy. Opranusmbl — peaylueHThI, PhIObI U
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0€CII03BOHOYHBIE, CIOCOOHBIE MEPEHOCUTh HHU3KOE COJEpKaHUE KHCIOpOoJa,
MUTAIOTCS 3TUMHU OCTAaTKaMH, a TAK)Ke MOeNaloT APYT ApyTa.

CwibHOE BIWSIHME Ha JKU3Hb O03€pa OKa3blBaeT Temmeparypa. Bopa
XapaKTepU3yeTcs OJHOM YHUKaIbHOM ocoOeHHOCcThio: mpu 4°C oHa oOnamaer
HauOobIIeH IMIOTHOCTRIO. [loaToMy ciou Bojawl, umeromue temneparypy 4°C,
OIyCKAaIOTCS HWXKE CJOEB, HMMEIUMX Oojiee BBICOKYIO WIH 00Jiee HU3KYIO
temneparypy. B pesynprare sToro 3mmMon Boga ¢ Temmeparypol Huke 4°C
MOJHUMAETCs BBEpX U, oxJaxaasichk A0 0°C, 3amep3aeT, HOKpbIBasi 03€pO CIOEM JIbJA.
OTOT CIION CIIYKUT U30JSIUEH, IPEeIOXpaHss JIEKAIIYI0 0]l HUM BOJY OT MOJIHOTO
3aMep3aHus, TaK 4YTO OOUTATENN 03epa BRIKUBAIOT MOJI CJIOEM JIbJIa B BOJIE, KOTOpas B
TEUEHUE BCEU 3UMBbI coxpaHseT temneparypy ot 0 qo 4°C.

BecHoli CONHIIE pacTamIuBaeT JIEJ U HArpeBaeT IOBEPXHOCTHBIE CJIOU BOJBI,
KOTOpbIE ¢ MPUOTKEHHEM UX TeMmiepaTypbl K 4°C morpykaroTcsi BHU3, 3aCTaBIIsIs
JeKaITYI0 TI0J] HUMU 00Jiee XOIOAHYIO BOLy TIOJJHUMAThCSI BBEPX. DTOMY BECEHHEMY
NEPEMEIINBAHUIO CIOCOOCTBYIOT BETEp M BOJHBL. Takoe mNepeMelnBaHUE HMEET
BAKHOE 3HAYEHUE, NIOTOMY 4YTO BOJA, IMOJHUMAIOLIASACA BBEPX, MPUHOCHUT C COOOMU
MUTATEIbHbIE BEIIECTBA, COJAEP)KALIMECS B JOHHBIX OTJIOKEHHUAX, U OOHUTAIOIIME Y
MOBEPXHOCTU (DOTOCUHTE3UPYIOIINE OPraHU3Mbl MOTYT HCIOJIb30BaTh MX. B CBOIO
ouepeib BOJa, MEPEMEIIAONIAscs U3 MOBEPXHOCTHBIX CJIOEB 03€pa B MPUJIOHHBIE,
MPUHOCUT KUCJIOPOJI PEAYLIEHTaM U APYyTrUuM oOuTaTessiM AHa o3epa. [Ipu sTom, Kak u
B aTMOc(epe B BOJI0EMaX BBIACISIOT CJION C CyTOYHBIMU M CE30HHBIMU BapHalUsIMU
TeMIIepaTyphl.

Pucynok 2.7- Temneparypa BoJibl B paBHOE BpeMsl r0jia Ha pa3HOM TITyOUHE B
03epe, HaXOoISIIIEMCsI B yMEpEeHHOM 30He [21]

[lo mpoxyKTUBHOCTH 03€pa MOXKHO pPa3AEIUTh HAa JBE€ TPyHImbl. DBTPO(dHBIE
(«KMHOTOKOPMHBIE») 03€pa — OTHOCHUTEIIBHO MEJIKOBOJHBIE, OOraTbl 3J€MEHTaMu
nuTaHuss W OeAHbl  KHUCTIOpoaoM. B omimume OT  HHX — OJIMTOTPOQHBIC
(«MamokopMHBIE») 03epa OOBIYHO OoJiee TiIyOoKHe, ¢ 0ojiee KpyThIMU OeperamMu u
MeHee OoraThl dJIEMEHTaMH MUTAHMs, BOJAA B HHUX MpO3padHas W JO CaMOro JHa
MOJKET COJIEpKaTh MHOT'O KHCIIOPO/Ia.

OOBIYHO 03€pO MEAJIEHHO HAIOJIHAETCS OCAJOYHBIM MAaTE€pUaJIOM U MEPTBBHIM
OpPraHUYECKUM BEILIECTBOM M MOCTENEHHO 3BTPOPUIMPYETCs. B KOHIIE KOHLIOB OHO
npeBpallaeTcs B BEPXOBOE WM HU3MHHOE O0JI0TO, a 3aTeM U B cyury. B ciyudae
ri1yO0KOT0 OJUTOTPOGHOTO 03epa 3TOT MPOLIECC MOKET TSIHYTHCS MUJLTUOHBI JIET.

[IpoTouHbie BO/ABI OKa3bIBAIOT OOJBIIOE BIMSHUE HA OMOLIEHO3bI. JIHO pyubeB C
CHJIBHBIM T€UeHHEM OOBIYHO MOKPBITO IpyOOH rajibKoi, a pek ¢ Oosee MeIICHHBIM
TEYEHHEM — JOHHBIMH OTJIOXeHUsMHU. [IpoTouHas Boma mepeHOCHUT Ha OOJbIIHE
paccTOSHUSL TEIJIO, KHUCIOPOMA, a30T, YIJIEKHCIBIA Ta3, COJH, OPraHUYeCKHe Hu
HEOPraHUYECKUE COCTUHEHHUS.

Ecnu B crosumx Bojax 3TH BellecTBa OOpa3ylOT CBOEOOpa3HbIE CJIOH, TO B
OPOTOYHBIX BOAAaX Ha OONBIIMX pPACCTOSHUSX COXPAHAIOTCS OTHOCHTEIHHO
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OJMHAKOBBIC YCJIOBHA JKU3HHU. N3MeHeHne HSKOI0rn4ecKoi CUuTyaluu 310CChb
IMPOUCXOJUT OYCHb MCAJICHHO. KuBOoTHBIC MOT'YT CHOCHUTCA TCUCHUCM B MCCTa C
AHAJIOTHYHBIMHA YCJIOBUAMHU CYHICCTBOBAHUS.

Pucynoxk 2.8 - TunuuHbple HaceKOMBbIE,
oOuTaIMe B pydbsX. Y UIMHEHHOE TeJO,
ciaboe pa3BUTHE WM OTCYTCTBHE kabp. Bee
OTH HACEKOMBIE JKHUBYT B BBICOKOI'OPHBIX
IIPUTOKaX AMa30HKH, OJHAKO TOYHO TaKOH
e THUI >)KU3HEHHOU (hOpMBI BCTpeyaercss B
TOPHBIX PYy4YbsIX BCEX KOHTHHEHTOB.

A, B - JInMYMHKM py4YEeHHUKOB B
CBOMX JOMHKax; b - nmuumHka BecHSHKH; I,
E - xumHele, CBOOOJHO KHUBYIIHUE JTUUYUHKU
pyuerinukoB; [ - xyk-mpunensir;, XX, D -
JIUYUHKHU [TOACHOK.

Peku u pyubu C OBICTpBIM TEUEHHEM OTJIMYAIOTCS CBEXEH BOAOW U
JOCTaTOYHBIM KOJMYECTBOM KHCIOpPOJA, TaK KAK B XOJIOAHOW BOJAE PacTBOPSAETCS
Oonblie Kuciaopona, 4yem B Teruioil. [losTomy xaOpbl pyubeBbIX (OPM KMBOTHBIX
OOBIYHO HEOOJIbIINE. Y MHOTUX JINYMHOK HACEKOMBIX U3 TOPHBIX PYYbEB BOOOIIE HET
’aOp, ¥ OHM JIBIIIAT Yepe3 HEXKHbIC TOKPOBBI B IPOMEXKYTKAX MEXKAY WICHUKAMH MX
tena. OOUTATENU Py4ybeB, KaK MPaBUIIO, YYBCTBUTEIbHBI K HAJIMYMIO KUCIOPOAA B
OKpy»karouei cpene. Eciu Boga Tersieer wiM 3aMeJisieTcsl TeUeHHe — OHU OBICTPO
norudaror.

B MmeasnieHHO TeKkyuIMX paBHUHHBIX pEKax TeMIlepaTypa BOJIbI BBILIE U Kak
CJIEJICTBHE KHUCJIOPOJIa MEHbIIE, MO3TOMY Y peyHBIX (opM HXTHOGhAyHBI CUIIbHEE
pa3BUTHI KaOpbl. Y MHOTHX BHUJOB Ja)Ke MMEIOTCS J00aBOYHbIE BCIIOMOTaTEIbHBIC
*aOphl Ha IPYTUX yYacTKax Tela.

Pucynok 2.9-Tumnuunbie peyHbie
HAcCEKOMBIE.

Teno m KOHEYHOCTH YIUTOIICHBI.
JKabpbl XOpo1Io pa3BUTHI, 4aCTO
MPUCYTCTBYIOT n00aBOYHBIE
HKaOPBHI. Ot HAaCEKOMBbIE
OOUTAIOT B MPUTOKaX AMAa30HKH,
[lepy, Takue ke IKU3HCHHBIC
GbOopMBI BCTpEHaIOTCSI B peKax
J000T0 KOHTUHEHTA.

A - nmuuuHka BecHsHkH; b, ][] -

JUYUHKA TIOACHOK; E - XKyk-
MIPULETIBIILL XK -
CBOOOTHOKHUBYIIIAS XUIIHAS

JMYUHKA py4YeHHHUKa.
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Oo6Ttexaemas ¢opma Tena oOecrieynBaeT HAMMEHbBIIIEE COMPOTUBICHUE MOTOKY.
He T01bKO0 MHOTHMM JOHHBIM OECIIO3BOHOYHBIM, HO U PbIOaM MpHCylIa Takas (Gopma
TeNa, KaK pe3yibTaT MPUCIIOCOOICHUS K )KU3HU B TEKy4el BOJIE.

JUist obutareneid OBICTPBIX PEK M PY4YbEB XapakTepHO OoJjiee WM MEHee
OKpYTJIO€ B TOTEPEYHOM CEUYCHHU TEJO W, CIEAO0BATEIBHO, MOIIHAS MYCKyJaTypa
tynoBumia. dopenu, Hampumep, 4TOOBI «3aCTBITh Ha MECTE», MPUXOIUTCS IUIBITH
MPOTUB TEYEHHUS MOPOI CO CKOPOCTHIO OoJiee METpa B CEKyHAY. A Beb OHAa MOXKET
JacaMy yAepKUBATh TaKOe TIOJIOKEHUE, MOKUIAs T00bITy.

Pr16b1, oOuTAarOIIME B CIOKOMHBIX peKaxX WM B CTOSYEH BOJE, HE HYXK/IalOTCS B
CTOJIb MOIIHBIX MYCKYJBHBIX YCHUJIUSIX, @ IMOTOMY «Yy3KOTPYIbD» - TO €CTh HX
MOTIEPEYHOE CEUYEHUE CIUTIONIEHO. Jaxke pbIObl, CHOCOOHBIE MPOIUIBITh M0 PEKE BBEPX
10 TEUYEHUIO OT YCThS JI0 BEPXOBUH, BCE 7K€ OKA3bIBAIOTCS Y3KO MPUCIOCOOIEHHBIMU
K OMPEJICICHHBIM 3HAUE€HUSAM TEMIEPATyphl BOJBI U CKOPOCTH TEUECHHUSL.

HxTHonoru JaBHO OTMETHJIM 3Ty 3aKOHOMEPHOCTb PAacIpOCTpaHEHHs pbi0 U
COOTBETCTBEHHO MOAPA3JIEISIOT PEKy Ha ompesesneHHbie 30061, Hampumep, B EBporne
pa3nuyaloT B peKax OT HMCTOKOB JI0 YCThSl CIIEAYIOIIHE 30HBL: (openu, xapuyca,
ycaua, Jiellla, epiia u peyHoil kamOasbl. Yaiile, npapjia, ceiiuac roBOpsT O ABYX 30HAX
- JIOCOCEBBIX M KapIOBBIX PBIO, TaK Kak (OpENb M Xapuyc OTHOCITCS K CEMEHUCTBY
nococeBbIX (Salmonidae), a ycau u nei - k cemeicTBy KapnoBsix (Cyprinidae) pbiO.

30HBI, BBIJICJICHHBIE MXTHOJOTAMH, MPUTOJHBI M I OMHMCAaHUS OCOOCHHOCTEH
pacnpocTpaHeHUs JOHHBIX Oecro3BOHOYHBIX (OeHToca). JIMYMHKM HaCEKOMBIX,
pakooOpa3Hble, MOJUTIOCKU U BOJISIHBIE KJICIIIH, TaK e KaK U phIObI, pacipeestoTCs
B PEKE B COOTBETCTBUH C IPaJMEHTOM TOTO WJIM MHOTO (pakTopa M BXOISAT B COCTaB
OTIPEJICJICHHBIX OHOIICHO30B. DTH 30HBI, TaK XK€ Kak W 0Oojiee OOIIUE TOHSATHS
«pUTpaAJIbY AJIS PyUYbEB U «IOTaMajby JJIS PeK, MPEJCTABIAIOT, TAKUM 00pa3oM, THUII
MECTOOOUTaHUsl IJi1 COOOIIECTB, KOTOPbIE B JIMMHOJOTUU HOCAT COOTBETCTBEHHO
HA3BAHUA «PUTPOH» U «IIOTAMOH.

HekoToppsie NHMHOJIIOTM CYMTAIOT, YTO COOTBETCTBYIOIIHE MECTOOOMTAHUS
(OMOTOMBI) XapaKTEPU3YIOTCS BHEIIHE COBEPIIEHHO OIpPEACICHHBIMU MPU3HAKAMH,
TaK YTO CHEIHAIUCT MOXET UX BBIJICIHUTH JaXKe MPOCTO IO KapTe.

Oco0eHHO Ba)XHYIO pOjib 37€Ch MIpaeT peiabed MECTHOCTH U (opma peyHOi
AonauHBL. Eciau pycio TOpHOTO pydbs B BEPXOBBSX OOBIYHO MPEACTABISET MOYTH
npsaMyr0 JuHUI0 («30Ha (Qopenn»), TO B «30HE Xapuyca» MOSBISIOTCA
neTieo0pa3Hble U3BWIMHBI (MEAHIPBI) U OMYTHI. B «xaprnoBoii 30He» peka erie 0osee
U3BUJIMCTAs!, MECTAMU 37IeCh 00pa3yIOTCs CTApULIBI.

K rpyHTOBBIM BOJaM OTHOCATCS BCE€ BOJbl, HAXOMASIIUECS MO MOBEPXHOCTHIO
3eMJIM B HapyXHOM cJoe 3eMHOM Kopbl. Ocaaku, cTekas MO HIeNsM TpelldHaM U
MyCTOTaM, HMMEIOIIMMCA B PAa3IMYHBIX TOPHBIX TOpOJaxX, 00pa3ys MOA3EMHbIC
MOTOKH, ¥ B KOHIIE KOHIIOB B BUJIE POJHUKOB U KJIIOYEH CHOBA MOMAal0T B HA3€MHbBIE
Bojoembl. Korga nokaeBas BoJa MpOCayMBaeTCs CKBO3b IMOYBY, Ha MOBEPXHOCTHU
MOYBEHHBIX YaCTHIl YACPKHUBACTCSI TOHKAas BOJHAS IUICHKA, H30BITOYHAS BOJA
MPOCAYMBACTCS JANbIIE U 3aTOJTHIET B IITyOHMHE BCE IMyCTOTHI.

Pucynok 2.10 Paznuunbie GopMbl PEUHBIX TOJHUH U IPUYPOUYEHHBIE K HUM 30HBI
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uxTHO(ayHHbI (cresa: MOTIEPEUHBIN pa3pes, cnpasa. BU HA TOJIMHY CBEPXY).
A - 30Ha dopenu; b - 30Ha xapuyca; B - 30Ha ycaua; I - 30Ha nema.

CB0001HAst TOBEPXHOCTH (3€pKaJi0) TPYHTOBBIX BOJ OTJENSAET 30HY TOUBEHHOTO
YBIIQXXHEHUSI OT COOCTBEHHO I'PYHTOBBIX BOJI Bojia 3amoJiHsIeT MpOHUIIaEMBbIE JIJIsi HEe
BOJIOHOCHBIE CJIOM C IyCTOTaMH, TMOKa HE JOCTUraeT BOJOHEIPOHMUIIAEMBIX
(BOAOYIIOPHBIX) TOPHBIX MOPO/I, HAaJT KOTOPBIMU MMOJI3EMHBIE TTOTOKU TEKYT 00Jiee WIH
MeHee mupokuM ¢poHToM Eciam B TiyOMHE BOJOHOCHBIE CIIOM YEPEAYIOTCS C
BOJIOYIIOPHBIMU, TOBOPSAT O BOJOHOCHBIX TOPH30HTax. TaM, TJe BBIIIE
PacCIIOI0KEHHBIM BOJIOHOCHBIH TOPU30HT COEIMHSIETCS ¢ OoJiee TTyOOKHUM, JTaBICHUE
BEPXHEr0 TMepenaeTcs Ha HUXKHUNW — Tak 00pa3yloTcs HalOPHBIC TPYHTOBBIC BOJIBI.
Ecau npoOypuTh CKBaXXMHY 110 MX yPOBHS, BOAA ITOJ JaBJICHUEM ITOJHHUMACTCS Ha
TTOBEPXHOCT.

HawnbGonee mpoHuIaemMbl il TPYHTOBBIX BOJ PBHIXJIbIE PEYHBIC U JICTHUKOBBIC
OTIIOKEeHMsI. ECTECTBEHHO, YTO BEIWYWHA YACTHUI[ TPYHTa OMpEaeNseT 00bheM Iop,
KOTOpBIE B MECKE, Talibke, TPAaBUM WU CPEAU BAIYHOB OyAyT pa3iuuHbl. Tam, rie
Moj3eMHasi Boja 3aroIHsET TPEIINHBI, PACCETUHBI U MOJOCTH CKaJbHBIX MOPOJ, OHA
UX paCIIUpSICT.

B nerkopacTBOpUMBIX TOPHBIX MOPOJAX U3 JIOJOMHTA, U3BECTHSAKA W THUIICA B
pe3yJbTaTe COBMECTHOTO JICWCTBUSI IMPOCAYMBAHMUS TOBEPXHOCTHBIX BOJ U
pacTBOpeHusi 00pa3yrTCs COCAMHEHHBIE MEXTY COOOH KapCTOBBIE MYyCTOTHI, TOPOH
BeChbMa MPHUUYUTMBON (opMbl. B HUX TEeKyT MoA3eMHBIC PYyYbU M PEKH, KoJieOaHUs
YPOBHS BOJIbI B KOTOPBIX B TEUCHHE I'0JIa MOTYT JOCTUTATh 00JIee IECITH METPOB.

I'pyHTOBBIE BOIbI, 3AMOIHSIONINE MPOMEXYTKH MEXAY MECUMHKAMU U TPaBUEM,
TPEIIUHBI, PACCENMHBI M IIOJIOCTH, IIOPOM HaceIeHbl OCCIBETHBIMH CIICTIBIMHU
cymiectBaMd. [loCTOSHHBIM TOK BOABI TOJA 3€MJIEM CO3HACT YCIOBHS IS
dbopmupoBaHus  creUPUIECKUX  COOOIMECTB, TaK Kak HEOOXOIWMBIE IS
NOJJICp>KaHUsl UX JKU3HU BEIIECTBA MOTYT IOCTyNaTh ClOjia TOJBKO C BOJOM.
[TocTossHHO OOHOBJISIEMBIE TPYHTOBBIE BOJBI JIOJDKHBI COAEPXKaTh XOTS  ObI
MUHHUMAaJIbHbBIE KOJMYECTBA PACTBOPEHHOTO KHUCIIOPOJAa W OBITh JUIIEHBI BPEIHBIX
BEILIECTB, TAKUX, HAIIPUMEDP, KaK CEPOBOOPO/I.

B03MOXHOCTBH CyIIECTBOBaHMS TMOJA3EMHOT0 MHpPA XUBOTHBIX 3aBUCUT U OT
KOpMOBOH 0a3bl. OHa MOXKET MOMOJHATHCS JHIIbL OJarojaps MOCTOSHHOMY OOMEHY
IPYHTOBBIX BOJ: OpPraHWYECKHE OCTAaTKW IIONAJal0T C IIOBEPXHOCTH 3E€MJIM B
TPYHTOBBIE BOJIbI U CITY’KaT Ha4aJIbHBIM 3BEHOM ITUILEBOM 1IEMH, KOTOPas COCTOUT U3
MOTPEOHUTENICH ATUX OCTATKOB M MUTAIOIIUXCS UMHU XUIIHBIX 0OMTATEICH IMO3EMHBIX
BoJI. Takum 00pa3om, MoI3eMHBIE BOJOEMbI HYKJIAFOTCS B IOCTOSTHHOM «ITOJIKOPMKE)
C MOBEPXHOCTH 3EMJIU, IOTOMY YTO B YCJIOBHUSIX BEYHOU ThbMbI BOJIOHOCHBIX ILJIACTOB
HE MOTYT CyIIECTBOBaTh (DOTOCHHTE3UPYIONINE PACTECHUS, IMPOU3BOIUTEIH
MEPBUYHBIX MHUTATENbHBIX BemiecTB. [loaToMy, eciiu mpocauMBaromiascs Boja HE
BBITIOJTHSIET MOYEMY-TM00 (PYHKIUM «ABUTATENS» >KU3HU, TPYHTOBBIE BOJBI OYyIyT
MepTBbl. BmpoueM, MHOrue TmOA3EMHBICE OOUTATEIU B COCTOSHUM TEPEKUTH
0€3BOJIHBIC MTEPUO/IBI.

CreneHb HACBHIIIECHUS BOJIBI KHCIOPOJOM 3aBUCUT OT JIaBJICHUS BO3]yXa,
TeMmreparypbl U Jpyrux ycioBui. [log BiausHHEM TeMneparypbl KOHIICHTpPAIIUS
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PacCTBOPEHHOTO B BOJE KHCIOPOJa MOXKET HM3MEHSTHhCS IMOYTH B JBa pasza. ITO
0COOEHHO Ba)KHO ISl HEOOJIBIIIUX BOJTOEMOB.

HawuGomnbiiee KoMM4ecTBO pacTUTEIHLHOTO TUIAHKTOHA B 03€pe HaOII0JaeTCs
BECHOHM, KOTJ]a CTEMEeHb HACBHIMIEHHOCTH BOJbI KHCIOPOJOM BEIWKA. JTH PE3epPBBHI
WCITOJIB3YIOTCS TIPH IBIXaHUH )KUBOTHBIX M OAKTEpUid B TEUCHUE BCETO JIETa, BO BpEeMs
BBICOKHX TEMIIEPaTyp, BILIOTh A0 HACTYIUICHUS OCEHHETO KHUCIOPOJIHOTO MHHUMYMA.
3UMOI MPU HU3KUX TEMIIepaTypax W HEOOJBIIIOM MOTIONICHUU KUCIOPOaa KUBBIMU
OpraHU3MaMHM BOJIa BHOBb HACHIIIIACTCS aTMOC(EPHBIM KHCIIOPOIOM.

Kpome ce30HHBIX Bapuanuii  KHUCIOPOJHOW KPUBOH  OMNpEICICHHOE
AKOJIOTHYECKOE 3HAUYCHUE UMEIOT M CyTOYHBIE KOJICOAHMsI COACPKaHMS KUCIOpOaa B
Bozie. Houblo 3a cueT JpIxaHusl >KMBOTHBIX COJIEP)KaHHUE KHUCIOpOJa B BOJE O3epa
CHW)XaeTcs, a JHeM Omarojapsi (OTOCHHTE3Y BOJOPOCICH BHOBb IOBBIIIACTCS.
N3meHeHust copepaHusi KUCIOPO/Ia, BEI3BAaHHBIC JKU3HEACSITEIIbHOCTHIO )KUBOTHBIX,
MOTYT COTIPOBOXAATHCS TAK)KE€ M3MEHEHUSMH, KOTOPBIE CBA3aHBI C TEMIIEPATYPHBIMH
YCIIOBUSIMH.

Ecniu BepxHHMe cioum BOABI B 03€pe XOPOIIO OCBEIIAIOTCS COJTHEUYHBIMU
JydaMu |, 6marogaps (pOTOCHHTE3y pacTUTEIIBHOTO TUIAHKTOHA, OOMIFHO HACBIIIEHBI
KHCIIOPOJIOM, TO B HIDKHHUX CJIOSX BOJBI M Ha JHE o3epa (TUIIOTMMHHOH) IOYTH
COBCeM TeMHO. Ho mMeHHO 3/1ech B OCHOBHOM IIPOTEKAIOT TMPOIECCHI bIXaHUS
KUBOTHBIX M OAaKTEPUH M TIPH OKUCICHUW KHUCJIOpOaa 00pa3yroTcs OpraHu4YecKHe
BemecTBa. B 0COOGHHOCTM ASTO OTHOCHUTCS K BOJOEMaM, HW300MITYIOIIUM
MATATEJIbHBIMH BEIIECTBAMU (3YTPODHBIM).

Bona B o3epax Bcerga HaxoOAWTCS B JBM)KCHHH, HUPKYJIUPYET O] BIUSHUEM
BEeTpa, TMPUIUBOB, aTMOCHEpHBIX OcCaakoB © JApyrux ¢aktopoB. OceHblo
OXJIQKJICHHBIE BOJIHBIE MAacChl OIMyCKAIOTCS C MOBEPXHOCTH Ha TIyOMHY, U HIDKHUE
CJIOM BOJBI 00OTANIAOTCS KHCIOPOJAOM. B HEKOTOpPBIX 03epax H5TO MPOUCXOIUT
JIBAXJIBI B TOTY.

O3zepa, B KOTOpBIX ULUPKyJIUpyIOmas BOAAa HE  JOCTUTAaeT  JHA
(MEPOMUKTUYECKHUE), UMEIOT B HIDKHUX CJIOSIX OOIIMPHYIO OECKHUCIOPOAHYIO 30HY
(MOHMMOJMMHHUOH). 31€Ch HET JKU3HH, IIOTOMY YTO HET KUCIopoaa. B riyOuHe Takux
03ep MOXXHO BCTPETHUTH BOJIbI, COJIEpIKalllie CepHUCThIe coenuHeHus. Ho ecmu mo
CJIOEB BOJIBI, COJICPXKAIUX CEPY, JOXOIUT COJIHCUHBIM CBET, TO M B HHUX MOTYT
o0uTaTh MENbUANTIINE )KUBBIC OPTaHU3MBI, TAKWE, KaK KpPaCHbIC CEpHBIC OaKTEpUU M3
pona  Chromatium.  Okucisis  COEAUHEHUS  CEpbl, OHU  OCYIIECTBISIOT
OecKucIopoaHbIN PoTOCHHTE3. DTH OaKTepun OOUTAIOT U B Y3KUX TOJIOCaX BEPXHUX
cilioeB o0iacteil Mops, TA€ €CTh CEPHHUCTbIE COEAMHEHUS W TJE€ YyTh BBIIIE
pacmnoiokeHa 30Ha, cojieprKaliasi KUCIOpo/, a HWKE OUYEeHb Majio CBETA.

Takum 00pa3om, CYIIECTBYIOT BHUJbI >KUBOTHBIX, ISl JKH3HEACATEIHHOCTU
KOTOPBIX KUCJIOPOJ HE TOJIBKO HE 00s3aTeNieH, HO U BpeneH. HekoToprie oOuTaTenn
CTOSIUMX BOJ| pPEArupyrOT Ha HEJOCTATOK KHCJIOPOJa CBOMMH COOCTBEHHBIMU
nepeMenieHusMu.  Hampumep, B mpyaax, Korja TpPU BBICOKUX JTHEBHBIX
TEMIIepaTypax CoOJCpKaHUE KHUCJIOpPOJa B BOAC MOXKET CHHU3UTHCA, HadHUM
MOTHUMAIOTCS K TTOBEPXHOCTH BOJBI, M OT MX CKOIUICHUS BOJA OKpAIIMBACTCS B
Oypo-KkpacHbIH 1BeT. Takoe CTpeMJICHHE K TepeMeHe MecTa AadHUN BBI3BIBACTCS
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OCBEIICHHOCTHIO (MOJOKUTEIBHBIM (POTOTAKCHUC) W YyKa3bIBaeT, MPEXKIE BCETo, Ha
HEJI0CTATOK KUCJIOPO/Ia.

B mpoTOYHBIX BOJAX HET CJIOEB, PAa3IMYAIOIINXCS MO COAEPKAHUIO KACIOPOAA.
BonHbl, mpoTo4yHas BOAA MOCTOSIHHO HACBIIIAKOTCS KHCIOPOJAOM, OOJbIIEH YacThIO
MOCTYNAIKUM U3 atMoc(epbl. B cTosUMX ke BOAAX HOYBIO 3a CUET JbIXaHUS BCEX
oOuTaTenaeil KOJUYECTBO COJEPIKAILETocsl B BOJAE KUCIOPOAA PE3KO YMEHbIAETCH.
JlHeM ¥ MXH, KOTOpPBIMH OOpacTalrOT TajdbKH, M BBICIIME PACTCHHUS - BCE
BbIPA0ATHIBAIOT KHUCJIOPOJ. B mpoTOUHON BOJAE €ro cojaepaHUE BBIIIE BCErO B
MOJIJIEHb U TTOCTETIEHHO CHUYKAETCSl K pAHHEMY YTPY.

B rpyHTOBBIX BOJaXx paclpoCTpaHEHHE IMPEACTABUTENECH >KMBOTHOTO MHUpPaA
OTpeJeNsieTcsl  MPEUMYIIECTBEHHO MPUCYTCTBMEM  Kuciopona. B GoraTeix
KHCIIOPOJIOM HX CJIOSIX pa3BUTa OOWJIbHAs W pa3sHOOOpa3Has MOuYBeHHas ¢ayHa.
Oxoyi0 3eMHOM TOBEPXHOCTH HAaXOAUTCA CJIOM C HEOOJBIIMM COJEPKaHUEM
KHCIIOPOJIa, YTO CKA3bIBACTCS HA YCIOBUSX ISl JbIXaHUS OAKTEPHil, 0COOEHHO B TOM
clly4ae, €ciid BOAbI 3arpsi3HEHBI.

ConoHoBatble BOABI Ha TPAaHULE PACHPOCTPAHEHUS] TPECHOM M MOPCKOW BO/IBI,
UMEIOT CJIO)KHOE pacCIpesielIeHUe COAEP)KaHUS KUCIOpOAd. 3IEeCh KOJIUYECTBO
KHCJIOPOJa 3aBUCUT HE TOJIBKO OT TEMIIEPATyphl, HO U OT COJAEP>KAHMS pACTBOPEHHBIX
coneri. Ecimm coxpepkaHue coJiell yBEIMYMBACTCH, KOJIMYECTBO PACTBOPEHHOTO
KHCIIOpoZa yMeHbliaeTcs. bombiine KojaeOaHus YUCIEHHOCTH OOUTAIOUX 3]1eCh
KUBOTHBIX CBS3aHBI JIJII MHOTUX BUJOB, OOUTAIOLIMX B 30HE COJIOHOBATBHIX BOJ, C
HACBIIIEHHOCTBIO UX COJIIMH, MOCKOJIbKY M3MEHEHHS MX KOHIIEHTpPAllMU BIEKYT 3a
co0Oll M3MEHEHMs] B TKaHAX >KMBBIX OpraHu3MoB. [IpumMepoM MOTYyT CIy>KUTh
necyansie kpabbl Carcinus maenas, oOWTaIONIMEe B 30HAX MPUIMBOB U OTJIMBOB.
MHorue cxoaHble BUbI, OOUTAIONINE B 00JIACTAX C Pa3IUYHBIM COACPKAHUEM COJIEH,
MOTPEOJISIIOT W CYIIECTBEHHO pa3HbIe KOJWYECTBA KHUCIOpona. Tak, OOKOIUIaBy
Gammarus marinas, OOMTAIOMIEMY B MOPCKOM BOJIE, HEOOX0AMMO 562 cM’ KUCIopoaa
B uac, a Gammarus chevreuxi, UBYIlIeMy B COJIOHOBaTOi Boje, - 648, oOurtarento
e TpecHbIX Boa Gammarus pulex - 1098. Buawl, ocobeHHO TpeOoBaTelbHBIE K
KOHLIEHTpAl[Ml PACTBOPEHHBIX COJEH, pearupyroT Ha €€ H3MEHEHHE H3MEHEHUEM
YaCTOThI JbIXaHUS, U 3TOT MPOIIECC, B KOHEYHOM CYETE, MOXKET OBbITh MPUYHHON
rudeNy opraHusma.

B YepHom mope ¢ayHna pacrnpocTpaHeHa 10 rIyOuHbl 0Kosio 180 M TONIIUHOMN.
[Ipubnu3UTENIbHO HA TOM OTMETKE MPOXOJIUT TPAHUIA MEXKAY 30HAMHU, KOTOPHIE
coJiep KaT KUCIOPO/I MU HACBIIIEHBI CEPHUCTHIMU COCTMHEHUSIMH.

KucnotHocth (11e109HOCTH) BOABI U3MepsieTcs: nokaszatenem pH. Bomoemsr c
OYeHb KHCIBIMH BOJIaMU HEOOWTaeMbl, W XU3HM B HUX HeET. HekoTopbie BUIBI
KUBOTHBIX TIOSIBJISIIOTCS JIMIIIHP B BOJIOEMax C MEHEE KHCIBIMH BOJaMH. Tak, B
MOYQ)KMHAX BEPXOBBEB OOJIOT OOWTAIOT XapaKTepHbIE JUISI HUX KOPHEHOXKKU
(pakoBuHHBIE ameObl). Hacekomble NpencTaBIEHbl PSAAOM CHEUUATU3UPOBAHHBIX
BUJIOB, TOTJ]a KaK MOJUIFOCKHA OTCYTCTBYIOT MOJIHOCTBIO, a MO3BOHOYHBIX JKUBOTHBIX
OYeHb Majio. B Kakoil Mepe MOXKHO CUMUTATh OT/ACJIbHBIC BUJbI KUBOTHBIX U3 YHCIA
OoOUTAIONINX B KUCIBIX BOAAX alluA0(UILHBIMU WIIA TOJBKO BEIHOCIMBBIMU K KHCJION
cpele, B OOJBIIMHCTBE CIY4YaeB ellie He peuIeHo.
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C nmanpHEHIIMM MOHM)KEHHEM KHCIOTHOCTH BOJ BHJIOBOM COCTAB HACEJSIFOLIUX
WX JKUBOTHBIX pe3ko pacmmpsierca. Campiii O0OraTblii >KUBOTHBIM MHpP TMPHUCYII
HEUTpaJIbHBIM UJIM craadomenoyHsiM BogaMm. [Ipu 3nauenusx pH>10 numb HemHOTHE
BUJIbI €ILE COXPAHSIT CIOCOOHOCTh K JIUTEIBHOMY CyllecTBOoBaHMIO. Jlaxe
OJIN3KOPOJCTBEHHBIE BU/IbI )KUBOTHBIX MPEIBSABIISIOT BECbMA pa3InyHble TPEOOBaHUS
K BeninuuHe pH, okpy:karonieil uX cpeabl-BOAbl UM MOYBHI, - KaK MO a0COIIOTHOMY
3Ha4YE€HUIO, TaKk M no amruntyne kojsebanuit pH. Undyzopus Colpidium campylum,
Harpumep, BbiHOCUT pH B mpenenax ot 4,5 go 9, Ttorma Kak pOACTBEHHAs €Wl
Spirostomum ambiguum BIOJIHE XKU3HECTIOCOOHA Juib pu pH=7,4-7,6.

[TouBeHHBIE OpraHU3Mbl 3a4acTyl0 OBIBAIOT XOPOIIO MPUCIOCOOTEHBI K
IMOHW)KEHHBIM 3Ha4YeHUsAM pH WM no xpaiiHend Mepe BBIHOCAT UX. J{0XKIeBOW 4epBb
MOKET XHThb U B CIAOOKUCIBIX MOYBAX; B TAKUX YCIOBUSX OH «HEUTpaIU3yeT»
IIOYBEHHBIC KHCIOTHl C IIOMOIIBIO BBIIEIAEMOW UM W3BECTU. BiusHue nHIIb
HEIOCPEACTBEHHO BeJMYMHBI pH Ha KM3HB )KMBOTHBIX YyAAE€TCSA PACHO3HATH PEIKO,
ITIOCKOJIBKY OJHOBPEMEHHO C M3MEHEeHHEeM pH BOABI 4acTO MEHSIOTCS U APyIrHE €€
XapaKTEPUCTUKHU.

OTO MMEET MECTO HE TOJBKO B CIIy4a€ PABHOBECHOM CHCTEMBI YTJIEKHCIIOTA-
KapOOHAT, B KOTOPOW HU3MEHEHHE COJEpk aHUs JI0OOro KOMIIOHEHTAa BBI3BIBAET
CMEIIEHHEe BCEX YacTHBIX paBHOBecuHU. [l ¢GopMHpOBaHUSA IMIUPOKON IIKAJBI
3HaueHud pH mnpupoja HMCHOIB3yeT pas3iMyHble BEIIECTBA, U, CTajJ0 OBIThb, YK€
TOJBKO B CHJIy OJHOT'O 3TOTO CJIEAYET OXKUAATh, AaXE MPU OJUHAKOBON BEIUYMHE
pH, 4T0o oHM OynyT OKa3bIBaTh Pa3IMYHOE BO3/ICHCTBUE HA JKUBOTHBIX.

BoapacTaHwue
KUCNOTHOCTH Pucynox  2.14  Jlorapupmuueckas  mikaia

HKenypourib v COK KOHIIEHTpAlluu BOJIOPOAHbIX MOHOB (pH) Ha 1 2
(KMCTIOTHOCTH WJIH IIEITOYHOCTH ) )KUIKOCTH.

HeiirpanpHoii  peakuun (He KuUCIOH u©  He
menoyHoi) coorBetcTByer pH=7. Jlna Kucibix

JIMMOHHBIY COK

’ yeve cpen pH<7. Hnsa menounoit cpensl pH>7. Yucras
A L Tomareim coK BOJla  HEUTpalibHAa, n+0T0My uTO  TpU €€
L Muso muccormanuu wonsl H™ m OH™ oOpasyrorcs B

5 | YepHbint Kodbe paBHOM kosnmnuecTBe. PactBop ¢ pH=5 coumepxur
10° mom, H" ma 1 2 (MOJBb — 4YMCIO IpaMMOB

6 _~ Doxpesan BoAa XUMHUYECKOTO BEIIECTBA, paBHOE ero

Koposbe MOMIOKO

CnioHa YenoBeKa MOJIEKYJIAPHON Macce).

HentpanoHan 1 Kenckoe MONOKO
cpeaa — Kpogb
b—\
8 Avunbiv Benok
. Mopckan Boaa
9 3arpsi3HEHUE BOJIHBIX 00BEKTOB
paSHI/I‘lHBIMI/I OpFaHI/I‘IeCKI/IMI/I u
Boaa w3 bonbworo
10 ConeHo © 03epa HGOpFaHI/I‘IeCKI/IMI/I BCIICCTBAMU MOXECT

IIPUHECTHU 0010 BpEa. HOY‘{I/ITeJIBHBIM
IIPUMEPOM CIIYKUT HUCTOpHUA C @OC(baTHLIM
12 JNETEPTEHTOM. B NpUpOAHBIE 3KOCHUCTEMBI
\V, BECH (I)OC(i)Op HN3Ha4YaJIbHO IIOCTYyIIacT M3
BospactaHue 13 IFOPpHBIX IIOpOA, a IIOCKOJbKY MHOI'HC

WenoyHoCTH

11 - uakoe mMbino




HKOCHCTEMBI PAacloJOXKEHbl Ha TOpoJax, coJepammx ™ajgo ¢ocdopa, ux
IPOJYKTUBHOCTh  OTPAHMYMBAETCS  HEJOCTATKOM 3TOro 3yieMeHta. (CambIM
yOeauTeNnbHbBIM  00pa3oM 3TO OBLJIO MPOJEMOHCTPHPOBAHO B o3epax. Jlioau
HEIMPEPBIBHO BHOCAT B 03epa Gocop BMECTE CO CTOUHBIMU BOJAMU, JETEPreHTaMu
WU yAOOpEHUsSMH, CTEKAIOUMMU C 00pabaThiBa€MbIX 3€MeEJib. JTO TMOBBIIIACT
MPOJYKTUBHOCTH 03€pa M YCKOPSIET €ro A3BTPOPUKALINIO, U3MEHSA XapaKTep 03epa.

MHorue 1iy0okue oiaurorpodHsie 03epa, MmogodHo o3epy Taxo ma rpaHuiie
mexnay Hesanoit u KanudopHueid, ¢ Hauana nsATUAECITHIX TOJAOB CTald 3aMETHO 3B-
TPOPUIIMPOBATHCS BCIEACTBUE 3arps3HEHUs] djeMeHTaMu nuTanus. CaMmblil SIBHBIM
CUMIITOM  3BTpO(HUKAlMK  TMOMYTHEHHE  BOJABI, CO3[]aBa€MOE  YCUJICHHBIM
pa3MHOKEHUEM IUTAHKTOHA. J[pyroil mpu3HaK yMEHbIIEHHE YUCIEHHOCTH TaKUX PbIO,
Kak (dopenb, TOOAIMMX YHCTYIO BOAY, OOTaTyr0 KHCIOPOJIOM. 3arpsizHIeMoe
AJIEMEHTAMHU IUTAHUS 03€pO NPOXOJIUT YEPE3 HECKOJBKO CTaaui, MPEeXIe YeM
JOCTUTHET COCTOSIHUA C BOHIOUEW TMHOM Ha JHE U Oeperamu, yCesHHbIMH NMOTUOIIEH
PBIOOIA.

Bnauane 3arpsi3HeHHE 3JE€MEHTaMU IMUTaHUS CIIOCOOCTBYET «IIBETEHUIO», WIH
HEOOBIUAHO CUJIBHBIM B3phIBAM YKMCICHHOCTH MOMYJISIIIUU, Bojgopociiei. HekoTtopeie
BOJOPOCIIA  BBIIETSIOT TOKCHHBI, OTpaBistolMe pbpl0y W Jejarouge BOJIY
HEMPUTrogHOW 1yt muThs. [lpu oTMHMpaHuu Bojopociei OakTepuu pasjararoT ux
TKaHU U UCTIONB3YIOT OOJIBIIYIO YaCTh KUCIOPO/IaA.

B wuie, auieHHOM KHUCIOpOJa, pa3joKeHUE MEPTBBIX PACTEHUM HEKOTOPBIMU
OaKTepHUsIMU COMPOBOXKIACTCS BBIJEICHUEM CepoBojioposa. B «3mopoBom» o03epe
oOuTaromue Ha JHe (HOTOCUHTE3UPYIOIINUE OAKTEPUH UCTIONB3YIOT ATOT CEPOBOAOPO/T
o Mepe ero oopazoBanusi. OHaKO Ipu OOJBIIOM COJAEPKAHUU B 03epe YI0OpeHUI
WIM CTOYHBIX BOJ Yy €ro IOBEPXHOCTH IOSBISAETCA TaK MHOIO BOJOPOCIEH H
OakTepuii, UTO O JHA JIOXOAUT OUYEHb MAJIO CBETA, U (POTOCHUHTE3UPYIOIINE CEPHBIC
OakTepuu pactyT I1I0X0. OHM HE MOTYT HCHOJB30BaTh BECh OOpa3yIOLIUICS
CEPOBOIOPOI, MPUIAIOIINI 3arpsI3HEHHOMY 03€pY €ro Crenu(puIECcKuil 3amnax.

[Ipouecc 3BTpoUKaIMK HENNb3sl YCTPAHUTh, HO €r0 MOXXHO 3aMemuTh. Ecnu
MPEKpPaTUTh COpAChIBAHME B 03€pO CTOYHBIX BOJ, TO BOJOPOCIH, MUTAIOIIMECH 32
CUeT ATUX BOJA, MOTUOHYT W omycTsATcs Ha aHO. Mx 3amemienus He Oyner. Bona
cTaHeT OoJyiee TPO3payHOil, O0OOraTUTCS KUCIOPOAOM, U TOMYJSILUU PbIO
BOCCTaHOBSITCS.

PerynupoBanuem 3BTpoduKaueil B CEMUIECATHIX TOJaX MPOILJIOTr0 BeKa ObLIO
OUYMIIEHO HECKOJIBKO 03€p U pek. B AHrium nococu cranu noaHuMarbes no Temse
no Jlonmona. Ilocne oumctku o3epa Bammnarron BOmm3um CudTiia B HEM CTalH
KynaThCsl, KaTaTbCs Ha JIOAKAX U JIOBUTH PHIOY.

Jpyroii BujJ 3arps3HEHUs BOJbI — TEIJIOBOE 3arpsi3HEHHE, BO3HUKAIOLIEE B
pe3ysbTaTe BHECEHUS B BOJY JAOIOJHHUTEIBHOIO TEIUIa, HAPUMEpP B TEX CIyYasx,
KOI/Ia DJIEKTPOCTAHUUS MCIHOJb3YET O3EPHYI0 BOAY IJS OXJIAXKIEHUS TYypOHH.
[lockonbKy mpu Oosee BBICOKOM TEMIEpaType pPOCT PACTEeHUl YCKOpsieTcs, Npu
TEIJIOBOM 3arpsi3HEHUHM NPOJYKTUBHOCTH O3€pa BO3pacTaeT M, TaK Ke€ KaK M IpH
3arpsi3HEHUH OMOTEHHBIMU AJIEMEHTaMU, 3BTPO(QUKAIUS YCKOPSETCS.

[ToMmuMO 3TOro MOBBILLIEHHWE TEMIIEPATypbl BOABI MOXKET 3aJepKaThb M JaXKe
MOJIaBUTh Pa3MHOKEHUE, PA3BUTHE WJIM POCT HEKOTOPBIX PbIO U OECIO3BOHOYHBIX.
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[Ipy  mOCTaTOYHO  BBICOKOM  TemImepaType OpraHu3Mbl  MPOCTO  THOHYT.
HeecrecTBeHHOE MOJOrPEBaHNE BOJBI MOXKET TAK)KE YBEJIMYUTH IMPOMEKYTOK MEKIY
BECEHHHMM W OCEHHUM [€PEMEIIMBAHMUSIMH, HApyllas HOPMAJIbHBIE CPOKH
MOTOJHEHUsI 3alacoB »JJIEMEHTOB MHTAHMS Yy TOBEPXHOCTH BOJBI M 3aIacoOB
KHCJIOpoJa — BONM3M HA. TepMHUECKOro 3arps3HEHUsI 03€p MOKHO M30€XkaTh, €Cliu
MPOITYCKATh BOJY, UCIOJIb30BAHHYIO JUISl OXJIQK]ICHHUs, Yepe3 OalleHHbIE 0XJIaUTENH
WM TPaJUpHH, € OHa TEpsieT YacTh TEIia, MPEXIe YeM BHOBBH MOMAJAET B 03€PO
WM PEKY.

2.3 XapakrepucTuku oOuTaHusi GUTOLEHO30B U OMOLIEHO30B B MOYBE

VYcaoBus KU3HM B MOYBE COBEPIICHHO OCOOBIE. 37€Ch MOCTOSIHHO MEHSIOTCS
KOJIMYECTBEHHBIC COOTHOIIEHUS MHHEPAJbHBIX M OPTaHUYECKHX BEIIEeCTB, COCTaB
BoAbl M Bo3ayxa. Cliom 3emuid, HACEJICHHBIE KUBBIMH CYIIECTBAMH, HWMEIOT
3epHUCTYIO CTPYKTYPYy U COJAEpXKaT MHOTOYHCIEHHBIE IyCTOTHI (TIOphI). B HUX,
3aIOJTHEHHBIX YACTUYHO BOJAOW, YACTHYHO BO3yXOM, JKUBYT MOA3EMHBIE OOUTATEIH.

KpynHbie mopel ciykat Hjisi IbIXaHUS TOYBBI, CPEIHUE, MPEACTABIISIONINC
co00l TpyOOUYKH TOJNIIMHOM C BOJIOCOK, MPOBOJSAT BOAY, HAKOHEL, B MEJIbYalIINX
MOpax OHA COXPAHSETCS JIOJBIIIE BCETO M CITY)KHT 3allaCOM Ha CyX0e€ BpeMsl.

OCO0OEHHOCTH CTPYKTYPHI M YBJIQKHEHHUS TTOYBBI ONPEACIISIIOT €€ MUKPOKIMMAT,
TaK 4TO FOBOPSAT O «TEIUIBIX» U «XOJOAHBIX» MouBax. KoMKoBaTas CTpyKTypa MO4BbI
C MHOKECTBOM BO3JAYIIHBIX TOp OJIarompusiTHa JJIsi MOYBEHHBIX OPraHU3MOB U
o0pa30oBaHUs «TEIUIBIX» IMOYB. BecbMma yBIaKHEHHBIE IMOYBHI 3a CUET OoJIbIIEH
TETJIONPOBOJHOCTH 00JIee «XOJIOTHBDY.

B pa3nuuHbIX MOYBEHHBIX 30HAX KOHIICHTPAIUHA KUCIOPOIa U YTJIEKUCIIOTO Tra3a
MOTYT OBITh pa3IUYHBIMU. B mepersoe, riae oOpa3yrOTCS MHOTHE OpPTraHUYECKUE
BEII[ECTBA M MPOUCXOMAST MPOIECCH JIBIXaHWsI MHOTHX OPTaHU3MOB, COJCP’KaHUE
JIBYOKHCH YTJIEPOJA MOXET NOCTUraTh 5%. DTU yCIIOBUS ONPEAEHSIOT KUBOTHBIN
MUp TIOYBEHHOro cJios. Tak, HOroXBOCTKUA (KoJjuiem0OoJia), oOuWTaromue B
MPUTIOBEPXHOCTHBIX cilosix (Orchesella villosa u Tomocerus vulgaris), mepeHOCST
coJlep KaHMe YTJIEKHUCIOTO Ta3a B BO3AyXe B KoiudecTBe 10 2%, B TO BpeMs Kak
oburaronue Ha OomdbplioN rayoune Onychiurus armatus BbBDKUBAIOT TPU  €ro
KOHIIEHTpaIuu, goxoasmiei 10 35%.

JoxneBoit yepBb Lumbricus terrestis TIpu BBICOKOM COJIEPYKaHUH YTJIEKUCIOTO
raza B BO3JIyX€ MOXET CYIIECTBOBAaThb JOBOJLHO JOJTO, HO BO BPEMS CHIIbHBIX
JOKJIeH, KOT1a BoJla MPerpakIaeT ra3aM JOCTyI B TIOYBY, OH IepeOUpaeTcs B ApyTrue
CJIOM TIOYBBI WJIM BBHINIOJ3a€T HA MOBEPXHOCTHh (M3-3a ATOTO OH W TOJYYHJI CBOE
HazBaHue). [loTpeOHOCT, B KHCIOpPOAE OOWTAOIMMX B TIOYBE Pa3HOOOPA3HBIX
JKUBOTHBIX  pasznudHa. COOTBETCTBEHHO TaKXe OTYETIMBO U  30HAJIBHOE
pacnpeneneHue oOWTaTeNneldl TMOYBBI, OMNpeAeaseMOe B TIEPBYIO  odepenb
HEOOXOIMMBIMH YCIIOBHSIMU JIBIXaHUS.

OcoOble yCIOBUS J)KU3HU B IMOYBE HE TOJBKO HAJArarOT OTIIEYaTOK HA CTPOCHUE
Teja OOUTAIONINX B HEH )KMBOTHBIX, HO M O0YCIIOBIIMBAIOT CICIIM(PUKY UX TIOBEICHHUS.
Y MHOrMX MOYBEHHBIX oOWTarenell HaOMromaeTcs PEAYKIUS CBETOYYBCTBHTEIBHBIX
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opraHoB. B Goiiee rimy00OKHX CI0SIX ITOYBBI OTCYTCTBYIOT 3€JI€HBIE PACTCHUS, TO €CTh
BBITIAJIaCT OJMH U3 OCHOBHBIX HCTOYHUKOB ITUIIY ITOYBESHHBIX JKHBOTHBIX.

Y MHOTHX TIOYBEHHBIX >KHBOTHBIX HMEETCS CIOCOOHOCTh CBOpPAYMBATHCS B
IUIOTHBIN MIAPOBUAHBIA KOMOYEK, YTO MOXKET pacCMaTpPUBAThCA KakK 3aIlUTHOE
MIPUCTIOCOOJICHHE TPOTHB XHUITHUKOB. CBEpPTHIBATHCA YMEIOT MAHITUPHBIC KJICIIIH,
MOKPHIIbI U MHOTOHOXKHU-OpoHeHOCIbI (Glomeris).

JuBymiue B Mo4yBe OpraHU3MBI MOYKHO PacCIpeleliuTh B COOTBETCTBHHM C X
oOpa3oM J>KM3HM Ha TPYNNbl: BKJIOYCHHBIC B IOYBY — OaKTepud W TPHUOBL
«IUTABAOIIKE» B TIOUYBCHHBIX TIOPaX - )KTYTHKOBBIC, HHPY30pUH M MEIIKHME HEMATOIbI;
MOJI3AIONIUE - KOPHEHOXKKH, KOJIOBPATKH, SHXUTPEUIbI, HEKOTOPBIC 0K ICBBIC YCPBH,
MHOTOHO>KKH, MOKPHIIBI, KJICIIH, HOTOXBOCTKM M MHOTHE JIMYMHKA HACEKOMBIX.
poromye - OOJBIIMHCTBO MHOTOIICTUHKOBBIX MW JOXKJIEBBIX dYEpBEH, MHOTHE
HAaCEKOMBIC M MX JIMYMHKH, a TaKKe BPEeMEHHBIE OOMTATENIM MOYBHI, TAKUE, KaK KPOT
1 HEKOTOPBIC MBIIICBUIHBIE MICKOITUTAIOIIC.

Becbma dwacto 00nMMK Ha3eMHBIX OHOIEHO30B OMPEEISIETCS MHUHUMATbHBIM
KOJIMYECTBOM BJIard. Tak KaKk TI0YBa HEPEAKO BBICHIXAE€T, TO HEKOTOPHIE €¢
oOuTaTe Iy, Takue, KaK MOYBEHHBIEC aMeObl, )KI'YTUKOBBIC, HH(PY30pHUH, KOJIOBPATKH U
TUXOXOJKH, CITOCOOHBI 00pa30BBIBATh ITUCTHI - KAICYJbl ¢ TUIOTHBIMH 00OJOYKAMH,
COXpaHSIONINECs JUTUTEILHOE BpPEeMs B HEONIAronpHsITHBIX YCIOBHSX. Jpyrue ke
OpraHU3MBbl, KaK HEKOTOPbIC HEMAaTObl, MOTYT TEPEKUBATh 3aCyXy B COCTOSHUHU
OIICTICHCHHUSI.
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Puc. 1.15 - TINOTHOCTB HAaCEIEHHUs EBPOTIENCKOM JTyroBoi mouskl (Ha 1 M)
110 TyOrHbI 0K0J10 30 cM. 1-MakcuMyMm; 2 MUHUMYM

CmeHa yclioBHM cpellbl B IOYBE BBIHYKJAET JKMUBOTHBIX IEPEMEIIATHCS M3
OJIHOTO TOPU30HTA B JIPYTOM - TaK BO3HUKAIOT CE30HHBIE MUTPALMU. Y JTOKIAEBBIX
YepBeil aMIUINTyJa BEPTUKAIBHBIX MUTpAlMA MOXET MpEBBINATh TpU U Ooiiee
METpPOB.

AHanu3 00UTaeMOCTH BaXHEHIIMX TPy PACTEHUN M MOYBEHHBIX KUBOTHBIX B
Pa3HbIX CJIOSIX MOYBBI U PA3IUYHbIX CUCTEMATHYECKUX TPYNI KMBOTHBIX O3BOJISIET
BBISIBUTh KOJMYECTBEHHBIE OTJIWYUS MEXIy THUIAMH IOYB, MX ILJIOJOPOJHOCTD.
JlaHHBIE O YMCIEHHOCTU TPYII PACTEHUA M MOYBEHHBIX XKUBOTHBIX Ha KBaJPATHOM
MeTpe nouBbl Ha riayoune 10 30 cMm npuBeneHsl B Taodu. 1.1.

Tabmuua 1.1 — XapakTepuCTUKH Ba)XXHEHIIMX TPYIIN PpPACTEHUW M KUBOTHBIX,
HACEISIOMUX II0YBBl EBpomsl (B mepecyere Ha 070K ¢ mIomansio 1| M> U riryOuHOM

0,3 M)
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I'pynmer UYuciio opraHu3MoB Bec, B rpammax
CpeHEe |ONTUMAJIBHOE| CpeIHUN | MaKCHUMaJIbHbIN

Muxpogropa (menvuatiuue 50 500
pacmumenbHvle Op2aHU3Mbl)
Bakrepun 1 GuiH. 1000 GuH. 50 500
AKTHUHOMUILIETHI 10 mup. 10 OuH. 50 500
["pubsl 1 mapa. 1 GnH. 100 1000
Bogopocnu 1 MuIH. 10 mup. 1 15
Muxpochayra (0,002-0,2 Mm)
Kryrtukossie (Fladellata) 0,5 OJH. 1 OJH.
Kopuenoxxku (Rhizopoda) 0,1 6iH. 0,5 OJH. 10 100
Wndysopuu (Ciliata) 1 MITH. 100 mutH.
Meszoghayna (0,2-2,0 Mmm)
Konospatku (Rotatoria) 25 ThIC. 600 ThIC. 0,01 0,3
Hematonet (Nematoda) 1 MyH. 20 MuIH. 1 20
Kinemwu (Acarina) 100 ThBIC. 400 ThIC. 1 10
Horoxsoctku (Collembola) 50 ThIC. 400 ThIC. 0,6 10
Maxpochayra (2-20 Mm)
DuxutpeBasl (Enchitraeidae) 10 THIC. 200 ThIC. 2 26
Mommocku (Gastropoda) 50 1000 1 30
[Tayku (Araneae) 50 200 0,2 1
Moxkpuiibl (Isopoda) 50 200 0,5 1,5
JIsynapuorue (Diplopoda) 150 500 4 8
I'y6onorue (Chilopoda) 50 300 0,4 2
[Ipoune mHOTOHOXKH (Myriapoda) 100 2000 0,05 1
Kyxku n ux muuunku (Coleoplera) 100 600 1,5 20
JIByKkpbUIble (JinuuHkK) (Diptera) 100 1000 1 10
[Ipouyne HacekoMbIe 150 15000 1 15
Mezaghayna (20-200 mm)
JloxxnieBbie uepBu (Lumbricidae) 80 800 40 400
[To3Bonounsie (Vertebrata) 0,001 0,1 0,1 10

[louBa sBIsAE€TCA €CTECTBEHHBIM (UIBTPOM JUIsl 3arpsi3HEHHBIX BO,
najalomux Ha Hee ¢ HeOec M crTouyHbIX TpyO. I[loaTOMy OHa akkymyiupyer
3arpsi3HSIONIME BELIECTBA, KOTOPbIE YACTUYHO OCTAIOTCS B HEM WM Pa3HOCITCS B
TPYHTOBBIMH BOJIaMH.

1.2 MeToabl OMOAUATHOCTUKH KAYeCTBA OKPY:KalIel cpeabl

Pemenne  mpoOmembl  mOBBIMIEHHUS ~ A((HEKTUBHOCTH  DKOJIOTHYECKOTO
MOHUTOPHUHTA 3aKJIIOYaeTCid B PAlMOHAIBHOM COYETaHUM (KOMIUIEKCHPOBAHUM)
i depeHumanbHoil AuarHoctuku 3arpsizHeHns OC ¢ metogamMu OMOJIOrMYECKOM
muarHoctukn kadectBa OC. IlocnegHue OCHOBaHHBIE HAa OLEHKE COCTOSIHMS
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COOOIIECTB M OTACIBHBIX 0COOCH KUBBIX OPTAaHU3MOB U MTPUPOTHBIX IKOCUCTEM.

OrneHKka COCTOSTHUSI DKOJOTHYECKUX CHCTEM TPENCTaBIseT COOOW Cephe3HYIO
npobnemy. Ilpm omeHke kadecTBa  TPHUPOAHOW  CPEObl  PEKOMEHIYETCS
KJaccu(PUKaTOp, B COOTBETCTBHU C KOTOPHIM TPU MPOBEACHHUH 3KOJIOTHUECKOTO
MOHHUTOPUHTA OMPEACIISIOT OOWIIME M BHIOBOH COCTAaB PACTHTEIBHBIX W JKMBOTHBIX
OPraHU3MOB, a COCTOSHHE KaXIOTO W3 JOTHUX OHOTHYECKHX WICHTU(PUKATOPOB
OIICHWBAECTCS IyTEM pacyeTa COOTBETCTBYIONIUX HWHICKCOB YCTOHYMBOCTH B
3arpsi3HEHHOU cpeje oOuTanus. HemocTaTkoM 3THX TOKa3aTeeH sSBISETCS TO, YTO
OHM WTHOPUPYIOT OTHOIICHUS MEXIy MOMyJISIUsSMUA B pEalbHBIX COOOIIECTBAX,
HaIMpuMep, KOHKYPEHIIUS, MyTyaJlu3M U JIp.

OTOT HenmocTaTok Obul ycTpaHeH B.A. AGakymoBbIM [5] HA OCHOBE Pa3BUTHIX
UM TIpEJICTaBIEHUN 00 2KOJIOTHUYeCKHX Moaudukanuax 0uorneHo308. OH MpeaToXII
BBECTH TpaJallil COCTOSHUS OKOCHUCTEM: (DOHOBOE COCTOSIHHME, COCTOSHHE

AHTPOTIOTCHHOTO JKOJIOTHYECKOTO HANPSDKEHUS,  COCTOSHHE AaHTPOIIOICHHOTO
IKOJIOTUYECKOTO perpecca W COCTOSHUE aAHTPOIOTEHHOTO METa0OJIHMYECKOTO
perpecca.

Nnes ucnonb30BaHUsl 3TaJOHHBIX 3KOCHCTEM Oblla B OCHOBE CHUCTEMBI
AKOJIOTMYECKOTO MOHUTOpUHTa [6]. B panbHeiiieM oHa OblIa MOPAKTUYECKH
OCYUIECTBJI€HAa B BHJE NIporpamMmbl (OHOBOTO MOHUTOPUHIA, Kak OJHOTO U3
AJIEMEHTOB TOCYJapCTBEHHOTO KOHTPOJISI COCTOSIHMS MNpuUpoaHoM cpenbl. [louck
MHTErpajJbHbIX I[OKa3aTeJe HOPMbI M MATOJOTHMU I (PYHKIIMOHMPOBAHUSA
skocucteM [6,8] moackas3bpiBasl BHIOOpP B KadecTBE (YHKIHUHU OTKIMKA IOKa3aTelu
MPOYKTUBHOCTH MX BBICIIUX TPOPUUECKUX 3BEHBEB. J[JI1 NMArHOCTUKUA COCTOSHUSA
BOJHBIX JKOCHUCTEM MCIOJIb30BAIUCH BEIWYMHBI YJIOBOB U  YPOKAMHOCTH
MPOMBICIOBBIX pbIO [9] Ha mporsokenun mocnenuux S50 mer. [ns sxocuctewm,
BKJTFOYAIONINX  YEJIOBEUECKHE TMOMYJSIIMN, B KadecTBe (YHKIUA  OTKIMKA
MpeIaraIuCh PA3INYHbIE MEIUKO-AeMorpaduyeckue JaHHbIe, OO0YCIOBICHHBIC
HETaTUBHBIM BO3JeicTBUEM 3arpsisHeHHON OC.

Peanuzanuss OMOTHYECKOrO MOAXOJAa K OSKOJOTMYECKOMY HOPMHPOBAHUIO
TpeOyeT OCYLIECTBICHUS CIEAYIOIIUX 3TAMOB:

- CO3/laHUE CTATUCTUYECKHU MPEJCTABUTEIHLHOTO OaHKa OMOJOTMYECKUX JaHHBIX
00 uccieayeMoil 5KOCUCTEME;

- JIUArHOCTUKH COCTOSIHUSI SKOCHUCTEMBl Ha WIKaJEe «HOPMA-IMAaToJOTHs» IO
OMOTHYECKUM HJICHTU(PHUKATOPAM ISl KaXKI0T0 U3 HAOIIOCHHI;

- co3faHusl 0aHKa JaHHBIX 00 abMOTHYECKUX (PaKTOpax Cpejbl, MOTECHIUATHHO
BIUSIIONIUX HA DKOJOTHYECKOE COCTOSHHWE OMOTHI, U COBHAJAIONINX IO BPEMEHU U
MeCTy 0TOOpa ¢ OMOJIOTUYECKUMH HAOIIOICHUSMH.

CnBur TrpaHUIBI MEXIy OICHKaMH, OOBSBICHHBIMU OJaromnoJy9HbIMA |
HEO0JIaroNoyYHBIMU, MEHSIET TPAaHUIy O00JIACTH HOPMAJIbHOTO (DYHKITMOHHPOBAHUS
NEUCTBYIONMX (PAKTOPOB, a BMECTE C HE — W HOPMATHUBBI 3KOJOTHYECKH
nonyctumoro ypoBHs (3/Y). C ydyeTom 3TOro mosiBAsieTCS BO3MOXHOCTh BBOJIUTH
muddepenmpoBanubie DY BO3ACUCTBUM Il pa3IUYHBIX MTPUPOJIHBIX OOBEKTOB
(HampuMep, 3aroBEIHBIX 30H, 30H PeKpealnil, X031iCTBEHHBIX TEPPUTOPUIN U IP.).

DY Ha OCHOBE OLEHOK M0 PA3IUYHBIM OMOTUYECKHM HACHTUPUKATOPAM,
€CTECTBEHHO, MOTYT pa3iu4darbces. st BbIOOpa UCTUHHOTO HOpMAaTUBa CIEAyeT, Kak
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B CiIydae 0TOOpa OIIEHOK COCTOSIHUS, WM BBIOpaTh MPUOPHUTETHBINA UACHTHU(PUKATOD,
WM, TPUMEHWB MPUHIUIN HamOombinel sxectkoctu [10], oroOpare Hamboiee
JKECTKUN HOPMATUB.

Meton DY no3Bossier:

- BBIJIETIUTH U3 BCEro Habopa JeHCTBYIOMUX (PaKTOPOB TE, UYTO BHOCAT Hauboiee
3HAUYMMBIN BKJIaJ B JKOJOTMYECKOE HEOJAronoiydyue HCCIEAYEMOro MPUPOJHOTO
00BEKTA;

- PaHXUPOBATH OT/AENbHbIE (PAKTOPBI U MX Pa3IUYHbIE HAOOPHI MO BKJIAAy IO
CTENIEHU HEeOJIaromnoayyus;

- paccuuTaTh JJIs 3HAaUUMbIX (pakTopoB ux D/Y;

- yKa3aTh JUIsl HE3HAYUMBIX (DAKTOPOB HKOJOTHYECKH OE€30MacHBIC TPaHUIBI,
BHYTPU KOTOPBIX COCTOSIHUE 3KOCHUCTEMBI B €€ MPEeAbICTOPUH OBLJIO 3aBEIOMO
0JIaronoy4yHo;

- paccuMTarh JOIYCTUMBIE YPOBHM CPEAHMX, MHUKOBBIX MU Jp. 3HAYECHUU
abuoTHUeCKUx (aKTOpPOB;

- CTPOHUTH XPOHOIPAaMMBI CE30HHOTO M MHOTOJIETHETO JOIYCTUMOTO YPOBHSA
BozaeiicTeus OC;

- OOHapyXHUThb HEMOJHOTY HaOMIOAEHUI B JAEUCTBYIOIIMX IporpamMmax
MOHUTOPUHTA;

- TEHEpUPOBaTh ONTUMAJIbHBIE TyTH BBIXOJA SKOCUCTEMBI U3 HEOJIAronoqy4HbIX
COCTOSIHUM.

Ocobennoctu otnunuusi HopMatuBoB DY ot Hopmartusos [1JIK:

- BBIJICJICHHBIC TPAHUIBI HE YHHUBEPCAJIBHBI, & OTPAXKAIOT CHEHU(PUKY JTAHHOTO
pernoHa, ero ()OHOBBIE XapaKTEPUCTHUKW M aJaNTalMOHHBIN MOTEHLHAd OHOTHI
KOHKPETHBIX 3KOCHCTEM,;

- D1V xaxaoro dakTopa OmpeesaeHo ¢ YIYETOM JICUCTBHS HA YKOCUCTEMY BCETO
MOJTHOTO KOMITJIEKCa abuOTHYeCKUX (PaKTOPOB, BKJIIOYAsl BCE T€, YTO HE YUTCHBI B
porpaMmax MOHUTOPHHIA;

- HopmatuBel OJJ[Y monydeHbl HE I UW30JIMPOBAHHBIX J1TAOOPATOPHBIX
MOMYJISIITUM, a JJ1s1 BCeU peaabHO B3aUMOJCHCTBYIONIEH B AKOCUCTEME OUOTHI;

- OJ1Y yuuTBIBa€T HE TOJBKO MPSAMbIE, HO U KOCBEHHBbIE 3()(PEKTHI BO3ACHCTBUMN;

- Meron /Y mno3BojisieT HOPMHUPOBATh HECYOCTpaTHbIE BO3JCUCTBHUS Ha
DKOCHUCTEMBI, 111 KOTOPBIX HE onpenenstorcs ananoru [TIK.

DY MOXKET UCMOJb30BaThCS B KAUECTBE KPUTEPHUS IPHU MPOTHO3E U3MEHEHUS
COCTOSIHHE 3KOCHCTeM. B 3TOM ciyyae COCTaBJI€HME IIPOrHO3a CTAHOBUTCS
TPUBUAJIBHBIM — HEOOXOJUMO BBISICHUTH, MO KaKyl0 CTOPOHY OT TPaHUIIBI
HOPMaJIbHOTO (DYHKIIMOHUPOBAHMSI, UM 1O KaKylo cTOpoHy DY neXHUT Kaxaoe u3
3aJlaHHBIX NApaMETPOB HETAaTHBHOIO BO3JEHCTBHS Ha 3KocucteMy. CocTosHHE
UCCIIEyeMOro OOBEKTa CUMTAETCsl HEOJIaromoay4YHbIM, €CIIM 3HAa4YeHHE XOTA Obl
OJIHOTO BO3JCHCTBYIONIETO (pakTopa BBIXOAUT 3a mpenensl DY, u HA0O0POT, -
COCTOsIHHME OJIarornoy4yHo, €ciii 3HaueHHe BceX (DAKTOPOB HAXOAATCS B Mpeaenax
SJIVA

CoBeplIeHHO OYE€BUAHO, YTO OIIEHKAa JKOJOTMYECKOM OOCTAaHOBKM Ha
TeppUTOpuUM B XoJe (QopMupoBaHue 3PPEKTUBHONW CHUCTEMBI TOCYAAPCTBEHHOIO
HKOJIOTHYECKOTO MOHUTOPMHIa HEBO3MOXXHA 0€3 HCIMOJIb30BaHUS  METOJ/IOB
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ononauarsoctuku kauvectsa OC.

[IpoBenenne orneHKH W OOECIEYEHHE IMOCTOSIHHOTO KOHTpoJiss coctosaus OC
ABJIIETCS  Y3JIOBOM  3ajadyedl Ha BCEX JTalax OpraHu3aluud  Pa3yMHOro
IPUPOAOIOIB30BAHUS JUIsl OOECIEUYEeHHs] YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA B
rapMOHUU C IPUPOAOU, TPU KOTOPOM YEJIOBEYECTBO OPTaHUYHO BIIMCHIBAET CBOIO BCE
BO3PACTAIOIYI0 aKTUBHOCTh B €CTECTBEHHBIE BO3MOKHOCTH TJIAHETHI 3€MIISL.

Peanuzanusi OCHOBHBIX TPUHLMUIIOB OOECIEUEHHUS TaKOro YCTONYHMBOIO
pa3BUTHS MpeIoiaraeT Haluuyue oObEKTUBHOM MH(QOPMALIMK O COCTOSTHUU CPEJIbI B
OTBET Ha KaXK]IbIil HOBBIM IIar 4eJIOBEYECTBA Ha BCeX dTanax (OT IJIAHUPOBAHUS /10
MPaKTUYECKON peanu3aiun) 10001 NEeSITETbHOCTH, CBSI3aHHOM C
MPUPOIOTIOTH30BAHUEM.

OnenuBarp kauectBo OC, crTeneHb €€ OJAarompUATHOCTH IS YEJIOBEUYECTBA
HE0OXO0MMO, TIPEK/IE BCETO, B IETISX:

- OIIpE/ENICHUs] COCTOSIHUS IPUPOJHBIX PECYPCOB;

- pa3paboTKyu CTpaTErny PallMOHAIBHOTO UCTIOJIB30BAHUS PETHOHA;

- OIIpe/IeNICHUs MIPEAEIIBHO JOIYCTUMBIX Harpy30K JJIsl JF000r0 peruoHa;

- pemieHMe  CyapObl  pPallOHOB  HMHTEHCUBHOTO  IMPOMBILUIEHHOTO U
CEJIbCKOXO3SIICTBEHHOTO UCIIOJIb30BAHUS, 3arPSI3HEHHBIX TEPPUTOPUH U T.JI;

- peleHus BOIpoca O CTPOUTENbCTBE, IYyCKE WJIM OCTAHOBKE OIPEAEIICHHOIO
MIPEANPHUATHS,

- OLEHKKM J(PPEKTUBHOCTU MPUPOJIOOXPAHHBIX MEPONPUITHI, BBEICHUS
OUYHCTHBIX COOPY>KEHHM, MOJIEPHU3AIIMU TTPOU3BOICTBA U T.1I.;

- BBEJICHHS HOBBIX XMMHKATOB U 000PYIOBaHMUS;

- CO3/1aHUS PEKPEALMOHHBIX U 3alIOBEIHBIX TEPPUTOPHIA.

Hu ogun U3 3THX BONPOCOB HE MOXET OBbITh OOBEKTUBHO pEIICH JMIIb Ha
ypoBHE paccMOTpeHus (opMajbHBIX TMOKa3zaTenei, a TpedyeT mNpoBeAeHUs
CHeUalbHOW pa3HOCTOPOHHEH OLICHKM KadecTBa cpenbl oouTanus. [loaToMy onenka
KauecTBa CpPe/bl OKa3bIBAETCA Y3JI0BOM 3a/1aueii OLIEHKU SKOJIOIMYECKON 0OCTaHOBKH,
oOecrieyeHus: 3KOJOTMYeCKOM O€30MacCHOCTH HApOJHOXO3SMCTBEHHOM WU BOEHHOMU
JeSITENbHOCTH.

JUist moy4yeHus: 3aKIOYeHUsi O KayecTBE Cpelbl HEoOXOJIMMa HMHTErpalibHast
XapaKTepucTuka ee cocTosiHus. [Ipu Bcell BaKHOCTH MPOBEACHMSI TaKOM OIIEHKU Ha
BCEX YPOBHAX, C IMPUMEHEHHMEM pa3JIMYHBIX MOAXOAOB (BKIOYas (¢GU3HUECKHE,
XUMHUYECKHE, COIMAIbHBIC U JP. ACTIEKThI), IPUOPUTETHON MPEICTABIACTCS UMEHHO
ounonornyeckas oreHka. Haunbonee mpocThiM OOBSICHEHHEM 3TOMY MOXKET OBITh TO,
YTO UIMEHHO COCTOSIHUE, CAMOYYBCTBHE PA3JIMYHBIX BUOB )KUBBIX CYLIECTB U CAMOIO
YeJIOBEKa SBJISIETCS] KIIFOUEBBIM MOMEHTOM, KOTOPBI, B KOHEYHOM CYETE, BOJHYET
BCEX HAC B HauOOJIbILIEH CTETICHH.
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