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DKOJIOrUs - 3TO HayKa O CBA3AaX
MeXAy XXUBbIMU CyLLEeCTBaMU U
i—oupy-)uaklomeﬁ UX cpeaou, Mexxay
4yeJIoBEKOM U NPUPOAOMN.
DKO0JI0rusi U3yvyaeT, KaK pacCTeHUa m
YXMBOTHbIE CBSi3aHbl C BO3AYXOM,
BOZIOM, 3eMJ1eH, C APpYrMMm

paCTeéHUasMU U XKNBOTHbIMMU, C

YUeSIOBEKOM, KaK Ye/iIoBEeK 3aBUCUT OT
NpUpoAabl U KaK BJIMSIET Ha Hee

CBOUMMU AEUCTBUSAMM.



OKOoJorma Kak Hayka

SKOMo2us - Hayka, usyvaroujas B3auMOOTHOLLEHNA OpraHn3mMoB U COODLLECTB C OKpY>KatoLLEN
cpenon obutaHua (B TOM Yncne mHoroobpasue ux B3auMocBA3EN C APYrMMU OpraHnamamm n
coobulecTBamm). TEPMUH «3Konorna» Obin BNEpBbIE BBEA,EH HEMELIKUM BMONOrom SPHCTOM
ekkenem B 1869 roay. B kauecTBe caMOCTOATENBHOW HayKN 3Konorna ochopmunach nuilb B XX
Beke. CoBpeMEHHaA aKONOrna 3aHMMaET LieHTpanbHOe MECTO CPEAN ApYrnX OBUONOrnYecKnx
AVUCUNNINH N CBA3aHa C reHETUKOW, MONEKYNApHON Buonornen, 3BONIOLMOHHBIM YYEHNEM,
cdounsnonornen, GUoXMmMmen, aHaToOMUeEN, LUTonornen n ap. BospacTtatoLwmin aBTOPUTET 3KONOTUK
ocobeHHO, B Npobriemax CBA3aHHbIX C BO3L,ENCTBUEM YENTOBEKA HA NPUPOAY, BULEH U3
MHOrO4YMUCNEHHbIX MPUMEPOB. BO MHOrMX cTpaHax nepepn peannsauuen nobdoro npoexkTa no 3akoHy
HeobxoAnMO NMpeacTaBUTb A0KNaL 00 oXxuaaemMom BANSHAN Ha OKpy»KatoLyio cpeny. BospacTaeT
B/INAHNE 3KOJIOrOB B PasfinyHbIX rocyAapCTBEHHbIX KOMUTETAX, AEATENBHOCTL KOTOPbIX CBSi3aHa C
OKpY>KaloLLEeN cpenoi.



Cpepna obutaHud — Bce, YTO
OKpY>KaeT XXuBoe CyLUecTBO B

npupoage.
BogHas cpena [TlouBeHHas
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Cpepna \i
obutaHma _ «

Cpepna, obpasyemas
XXUBbIMU OpraHM3mMamm
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BooOHasi cpeda obumaHusi




BoaHas cpena ooutaHus

Bce BogHble opraHu3mbl MPUCrocobneHbl K rnaBHbIM
OCOOEHHOCTAM XUN3HN B BOAHON cpefe. B Tonuwe
BOAbl HAXoAUTCA DoNbLLOE YUCO NpeacTaBUTENEN
pacTeHU N XXUBOTHbIX. [1NA »WN3HN BO B3BELIEHHOM
COCTOSAAHUM OHU UMEIOT pAL, NpucrocobneHnin B BUAE
BbIPOCTOB U MpUAaTKOB, YBENNYMBAIOLLMX
MOBEPXHOCTb UX Tena. Meaysbl Kpome
napaLuoToobpasHon hopmbl UMEIOT MIOTHOCTb TENa
ONN3KYIO K MNOTHOCTU BOAbI. AKTUBHbIE MIOBLbI
(pbIObI, AenbdhUHbl) UMEIOT 0b6TeKaemyto hopmy Tena
N KOHEYHOCTU B BUAE MNIaBHUKOB, NpOCTENLLNE
UMEIOT XXTYTUKU NN PECHUYKN. [TOCKONbKY pacTeHns
BbPKUBAIOT TOJIbKO B BEPXHEM CNOE BOAbI,
XUBOTHbIE, obuTarowWwme Ha rnyduHe, nutatoTca nubo
YXNBbIMU opraHuamamu, NMBo ocTaHKamn XMBOTHbIX U
pacTeHnin. OgHUM U3 Hanbonee BaXkKHbIX CBOMUCTB
BOAbl ABNAETCA CMOCOBHOCTL PacTBOPATL B cebe
Apyrue BeljecTBa, KOTOpbl€ MOMyT UCMOMNb30BaTbCA
BOLHbIMW opraHu3mamMmu ANA NMUTaHUAa U gbiXaHus.
[blxaHne BOAHbIX OpraHu3MOB OCYLLECTBNAETCA BCEN
MOBEPXHOCTbLIO TENAa UMK crneyuanbHbIMU opraHamm -
Yabpamu.

BoaHas cpepa obutaHus.



Ha3zeMHO-BO3A4yLUHaAA cpeAa
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HazeMHo-Bo3ayLIHAA cpena obutaHus

Ha3emHo-8030yuwHas cpeda, OCBOEHHAA B MpoLlecce
3BOJIIOLMN NO3AHEE BOAHOW, CIOXHEE U
pasHoobpasHee. [1NMOTHOCTb BO3AyXa HUXKE MIIOTHOCTU
BOZAbI, MO3TOMY Y HAa3EMHbIX OpPraHU3MOB pa3BuTbI
OMOPHbIE CUCTEMbI - BHYTPEHHUIA U HapY>KHbIN
ckeneT. Popmbl ABMKEHNA KpailHe pa3HooDpasHbI.
BeraHue (MnekonuTatoLwWwme); NpbiraHne
(3€MHOBOJHbIE, HACEKOMbBIE); MONET (NTULbI,
HaceKkoMble, MOTOKN BO3AyXa Pa3HOCAT CEMEHa
pacTEHNn, Cropbl, MUKPOOPraHU3mbl); NoN3aHue U ap.

Y HaseMHbIX obuTaTenen pa3BuTbl NpucnocobneHns
Ana obecnevyeHnsa opraHnama Boaon (KopHeBas
cUcTema pacTeHu, MOKPOBbI, MPEnATCTBYOLWNE
NCrapeHnto, MurpaLmm >XMBOTHbIX K BOAOMOAM,
n3beraHne nccyllarLmx ycnosun). bonbLoe
3Ha4YeHUe ANA XKU3HN Ha3EMHbIX OpraHn3MoB UrpatoT
rasbl, BXoAAWmME B cocTaB Bo3ayxa. Kucnopos
HeoBXxoAnM ANA AblXaHNA pacTEHU U XUBOTHbIX,
yrnekucnbli ras - pna oToCcuHTESA, a3oT - ANA
CUHTE3a OENKOB N HYKNEUHOBBIX KUCNOT.

Cnocobbl nepeaBmkeHna obutatenen
Ha3eMHO-BO34YLLUHOW cpeapbl.






Y KpoTa, npeAcTaBuTens NoYBEHHbIX OPraHU3MoB,
OpraHbl 3peHUsA He pa3BUTbl, TaK Kak JaXke Ha
HebonbLUoNn rnybuHe B NouBe LapuT nonHas
TEMHOTA.

[Toysa - 3TO BEPXHWUI CNOK CyLLN, 0OpasoBaHHbIA MUHEPanbHbIMK YacTulamn, nepepadoTaHHbIMU
NOYBEHHBIMU OpraHn3mamn. HeKoTopble opraHn3mMbl MPOBOAAT B MOYBE BCIO XU3Hb (rpubhl,
NpocTeNnLINe, YepBn), Apyrue YacTb XN3HU (IMYNHKA HAaceKoMbIX). [1oNOCTU MeXxay YactTulamm
NoyYBbl MOryT ObiTb 3aMofIHEHbI BO3AYXOM U BOAOWN, TOrAa TaM »XUBYT BO3AyXOAblLllallme nnu
BOOHbI€ opraHnamMbl. MHOrne noYyBeHHbIE OpraHn3mMbl NepepadaTbiBalOT OpraHNYECKUE OCTaTKU
pacTeHN N XXMBOTHbLIX. V13 MOYBbLI pacTeHUA Nony4YyaloT HEOOXoAUMbIE UM MUHEPaTbHbIE
BellecTBa. B nouse, Aaxke Ha HeGoNbLOW rNyOouHe LlapuT nonHas TEMHOTa, MO3TOMY OpraHbl
3PEHNA Y NOYBEHHbBIX OpraHU3MoB He pa3BuTbl. Ha Bonbluoi rnybuHe Kucnopoga cTaHOBUTLCA
Mano, MO3TOMY TaM MOTYT »WTb fiULLb aHa3poOHbIEe BaKTepuu.



Cpena, obpasyemas caMmmmu
XUBbIMU OPraHU3Mm




OpraHuaMeHHas cpeaa obuUTaHuA

XO3AUH — +Mapaant

Teno yenoBeka MOXET CNYUTb Cpefon obuTaHua ans
napasuTa, Takoro, Hanpumep, kak Gblumii LieneHb.

Tena MHOrMX OpraHM3MOoB MOTYT CIYMUTb U3HEHHON cpeaoit ANS ApYrnX opraHnamoB. XXnsHb
BHYTPY ApYroro opraHnama xapakrepuayeTcs 60nbLIMM MOCTOAHCTBOM MO CPABHEHUIO C XKU3HbBIO B
OTKpbITO cpeae. [Mo3ToMy OpraHU3mbl, XUBYLLWE B TENE XUBOTHbIX NI PacTEHUIA, YacTo
MONHOCTbIO YTPauNBaloT OpraHbl N CUCTEMbI OpPraHoB, NMpUcYLLMe CBOOOAHOXKUBYLLMM BUaM,
HanpuMep opraHbl YyBCTB, OpraHbl ABXXEHUSA, 3aTO Y HUX BO3HUKAIOT MPUCNOCcobneHns ans
yAepKaHus ceba B Tene xosanHa n 3 PEKTUBHOIO pasMHOXKEHNS.



CPEOA OBUTAHUA

OCOBEHHOCTH

* KNCNOPOA PacTBOPEH B BOAE

* BbICOKasi NNOTHOCTbL BOAbI

* BbICOKaA KOHUEHTpauus conen

« HebonbLas aMmNNUTyaa CE30HHBIX U CYTOYHbIX
KkonebaHui Temneparypbil

« BbICOKOE CoAepXaHue Kucnopoaa B armocgepe

* HU3Kas NIOTHOCTb BO3ayXxa

« BonbLUas amMNIUTyaa NUSMEHEHURA 3KONOrMYEeCcKnx
daKkTopoB, HEOAHOPOAHOCTL Cpeab!

* ABNSAETCA Pe3ynbLTaTtoM AEATENbHOCTU XUBbIX OPraHM3MoB
« BKNIOYAET B Ce0A TBEPAYIO, XUAKYIO, razoobpasHyto
dasbl 1 opraHnyeckue selecTea.
 CTabunbHbIE YCNOBUA XNU3HU
« OTCYTCTBUE CBETA

» CTAabMNbHOCTbL YCNOBUN (rOMEO0CTa3s)

» CONPOTUBNEHME OpPraHn3ma Xo03sunHa

* Hanuume roToBbIX NUTaTENbHbIX BELWECTB, HE Tpebyrowmx
AanbHenwWwero nuLesapeHns u nepepadboTku

XapakTepucTuka cpep, obutanms.




OCHOBHbIE 3KONOrM4Yeckme (hakTopsl
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Baaumogencreue mexagy
ocoBaMK B nonynaumax 1
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AbBuoTtuyeckue AHTpOnNOreHHbIe
®akTopbl HEXMBOW NPUPOALI, BnusHue geatensHocTu
oKasblBaloLMe BNusHUe Ha YenoBeka HenocpeacTBeHHO Ha
OpPraHun3m. XVBbIE OpraHuamMbl UNu cpeay
obutaHus.
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ABUOTUHECKUX
®AKTOPOB
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BUOTUYHECKUE
®AKTOPbI

BCEBO3MOXHbIE ®OPMbI BITUAHUA
OPTAHU3MOB OPYI HA OPYTA U HA CPEQLY

NMPAMBDIE




AHTPONOIEHHbLIE
®AKTOPDI

BO3D,EI/ICTBYIOT HA ECTECTBEHHYIO I'IPI/IPOD,HYIO CPELDY,
USMEHAA YCITIOBUA OBUTAHUA XKUBbLIX OPTAHA3MOB , UJITA
HEMNOCPEACTBEHHO BNUAIOT HA OTAENIbHbIE BUAbI




TonepaHTHOCTL — CMNOCOOHOCTL BblAepPXUBaThb
N3MEHEHMUA YCIOBUN XU3HU (TeMnepaTyphl,
BflaXHoCTu, ceeta)

Picea abies — 9BpHTepPMHELT BILT

DBpPUOHOHTHBIE BIIEL — IIHPOKIE
TIpeemsl TOTePAaHTHO CTI

CTeHOOHOHTHBIE BIJIEL — Y3KIIE
IIpeJelIbl TOIePAaHTHO CTIH
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NInmutupyrowme dpakrTopsbl

bonblioe BO3LENCTBUE Ha CYLECTBOBAHNE
ocobell B OUOreoLleHo3e oKasblBaeT
numumupyrowul (oepaHuYyusarowull) paxkTop
cpenbl - haKTop, CHUXKaKOLUIA XN3HECMOCOOHOCTD
opraHusma, BbIXoAALNA 3a rpaHuLbl
MaKkcuMasbHOro Ui MMHUMasbHOro 3Ha4yeHus.

Hemeuknm xumukom HO. JInbuxom Obi
cchopmynupoBaH 3akoH MUHUMYMa: peLuaroLee
3HaYeHNe NPUHaLNEeXUT TOMY hakTopy, KOTOPbIN
UMEETCA B MUHUMASIbHOM KONIMYECTBE.

[1nsa ocoben Bcex BUA,0B NUMUTUPYIOLLUM
haKTOpPOM MOXET ObiTb HNU3KaA UNN BbiCOKas
Temnepatypa, gna obutatenein BoAHbIX
BuoreoLeHO30B - CONEHOCTb BOAbI, COAEP)KAHNE
Kucnopopga.

Hanpumep, B NycTbIHE OrpaHNYnBaKoLLUM
chaKTOpOM CNYXUT He,OCTaTOK Bnaru, B TYHAPE -
HU3KasA TEMMEpaTypa Bo3ayxa, B ropax -
HEA,OCTATOK KUCIIOPOAA.

«bouka Jlnbuxa». Unnioctpauns «3akoHa
MUHUMYMa». Boga moxeT ObiTe HanuTa nuilb
A0 YPOBHS camoli KOPOTKON AOCKU, BbICOTa €€
CIYUT «IIMMUTUPYIOLLUM haKTopoM» Ans
KonuyecTBa BOAbI, KOTOPOE MOXHO HanuUTb B
Bouky.




3aKOH MUHUMYMaA

YcneuwmHyro
XU3HeOeATeNbHOo
CTb OpraHM3ma
orpaHuyYuBaeT
3KONOrn4YecKmm

—_chakTop,
meCTBOM
KayecTBO
KOTOpPOro OfIU3KK
K MUHUMYMY,

Heob6xoAUMOMY

Minimum




Ponb nuMutupyrowero pakropa B Xo3aMCTBEHHON NpPaKTUKe

[1ns X03ANCTBEHHON AEATENBHOCTU YENOBEKA
Ba)XHO 3HaTb IMMUTUPYIOLME haKTopbl,
KOTOpPbIE BEAYT K CHUXKEHWNIO MPOAYKTUBHOCTH
CENbCKOXO3ANCTBEHHBIX PACTEHNI N XXUBOTHbIX,
K YHAYTOXKEHUIO HaCEKOMbIX-BpEeANTENENA.

Tak, yyeHble yCTaHOBUIU, YTO
orpaHuunBaroLWnmM pakTopom oA TMYUHOK
KyKa-LeJIKyHa ABJIAECTCA O4YE€Hb HU3KaA Un
O4Y€Hb BblCOKaA BJ1a>XHOCTb MNMOYBbI.

MoaTomy ans 6opbObl C 3TUM BpeaUTENEM
CENbCKOXO3ANCTBEHHbIX PacTEHUn NMPOBOAAT
OCYLUEHUE UMK CUITbHOE YBIaXXHEHNE MOYBHI,
YTO MPUBOAMUT K rnbenn NNYNHOK.

JINunHKK XKyKa-LLenKyHa - BpeauTens
CENbCKOXO3ANCTBEHHBIX Yrogun.



MPOLIECC U PE3YNbTAT
NMPUCNOCOBNEHNA OPTAHU3MOB
K YCITOBUAM OKPYXAIOLLUEW
CPEQbI
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MUMUKPUA

Babouka B1Le-Koponb A\ “
noBTopsieT chopmy U |
P dopmy Myxa konupye KU
OKpacCKy KpbINbeB V
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Onoccym cnocobeH Bo BpeMs TOkoBa

NPUTBOPATLCA MEePTBbLIMM nUpoxBocTa n
npu onacHoOCTM Brnepea XBOCTOBbIE NepbS,
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SALUUTA OT
NMOEOAHUA

Y XUBOTHbIX




PU3NOJTIOIMMYHECKUE
AOANTALUNA

Kene3bl, Bbiaens
XVBOTHbIE NYCTbIHU pacTBOpbI C
pacnonoXxeHbl y caMbiX rnas

CnyxmtT UM UCTOYHUKOM KpoKkoauna, n K
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OUATAY3A
(COCTOAAHUE ®U3MONOrMYECKOIro

HACEKOMBIE

CBPACbBIBAIOT
_I'! N{ =

NMPUJINBbLI - OTJINBbI
(kpabbl)

USMEHEHUE N'YCTOTbI U

OKPACKU MEXA
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MUT PALLUA




AHABUO3

(COCTOAHUE OPTAHU3MA, INMPU KOTOPOM XXUSHEHHbLIE
NMPLUECCbBI HACTOJIbKO SAMEONIAIOTCA, YTO
OTCYTCTBYIOT BCE NMPU3HAKU XXU3I

ocachinenty




BbiBoAbl

Hayka, n3yyatolyan B3aMOOTHOLLEHUA OpraHn3mMoB 1 COOBLLECTB C OKpPY>KatoLLEN cpeaon
0BbuUTaHWUA, Ha3bIBAETCA IKOJIOTNEN.

YacTb Npupoabl, OKpy>KatoLLasn »XMBOW opraHuam 1 BAUAKOLLAA Ha HEro, obpasyeT cpeay ero
obuTtaHus.

YKnuBble opraHnambl OCBOWUIN pasHble cpeabl 00UTaHNA: Ha3EMHO-BO3AYLLHYIO, BOAHYIO,
MOYBEHHYIO, TEJA APYIUX OPraHN3MOB.

OTaenbHble 3NEMEHTbI Cpefbl, OKasblBaloLWWe BO3AENCTBIUE Ha XUBbIE OpraHin3mbl,
Has3blBalOT 3KONOrMYECKUMUN chakTopamu.

PasnuyatoT abuoTnyeckne (hakropbl HEOPraHMYECKOI CPeAbl) U BUOTUYECKIE (CBA3aHHbIE C
BIIMAHNEM WBbIX OpraHn3mMoB) chakTopbl; MO NPOUCXOXKAEHNIO haKTopbl AENAT Ha
MPUPOLHbIE 11 aHTPOMOrEHHbIE (BO3HIUKalOLLME B pe3yNbTaTe BO3AENCTBUA YENOBEKA).

CylyecTByloT 00LME 3aKOHOMEPHOCTU BIINAHUA 3KOSOrMYECKUX (PakTOPOB Ha opraHuam. K
HAM OTHOCAT 3aKOH OMNTUMYyMa.

Ha pacnpocTpaHeHWe OpraHn3mMoB BAUAIOT OrpaHuynBatoLLne, nunm NUMUTUPYoLLne
chakTopbl, NoA, KOTOPLIMU NOApPa3yMEBalOT KPUTUYECKOE 3HAYEHUE TOMO NN UHOMO
chakTopa.
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