Cocmae u pyHkuuu buocgepsbi




[ baHuub! buocepsi

TepMuH "brnocgepa" (oT rped. bios — Xxun3Hb, sphaira
— nNeHKa) ObIn NpeanoXXeH aBCTParIMNCKUM yYeHbIM
3.3toccom (1831 — 1914), KoTopbIM NOHUMAaS No4
Brocdepon COBOKYNHOCTb XKUBbIX OPraHN3mMoB 3eMIN.

Y4yeHune o brnocdepe paspabotaHO POCCUNCKNUM
y4yeHbIM, akagemukom B..BepHaackum (1863 —
1945). B.1.BepHaackun pacnpoctpaHus NoHaTune
Brnocepbl HE TONMBKO Ha XXNBblE OPraHNU3Mbl, HO 1 Ha
reosiorn4yeckne ob6ono4YKkun, 3acerieHHbIe UMM,

B 1926 roay Bbiwwna ero kHura "buocdepa”, B koTopou
OH NoKasan, YTo AeATENbHOCTb XUBbIX OPraHM3MoB
N3MEHAET reonornyeckmne odonoYvkn 3emnun n cosgaet
brnocdepy.




[ baHuub! buocepsi

K HexxnBon npupoae OTHOCATCA
BEPXHAS YaCTb /1UMOCQEPHI,
audpocghepa, HUXKHSASA YacTb
ammocgepsl. AT reonornyeckme
000s104KN CBA3aHbI KPYroBOPOTOM
BELLECTB M NOTOKaMN SHEPIUN,
KOTOpbIE NPOTEKAIOT B Pa3fnNYHbIX
ouoreoueHo3ax.

BunoreoueHo3 aBngaeTcs
31IeMEHTapPHON CTPYKTYPHOM
eanHnuen buocdepsl, a cama
brnocdepa npeacraensetr cobom
rnobanbHYH 3KONMOrMYEeCKyo CUCTEMY

— — 3Kocghepy.
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[ baHuub! buocepsi

Oburareny newep

MuKkpoopraHuamb!
NOA3ZEMHLIX BOA

buocdepa — oTkpbITag cucrema,
NCTOYHMKOM SHEeprun onsa ee
CYLLLECTBOBaHUSA SBMNAETCA CONTHEYHbIN
CBET.

B./.BepHaackuin, nogyepkmsas posb
>KMBOro Bewlectsa, nucan: ">XusHb
3axBaTbIBaeT 3HAYUTENBHYIO YacTb
aTOMOB, COCTaBMSAOLWNX MaTeputo
3eMHOM noBepxHocTwn. [loa ee
BUAHNEM 3TU aTOMbl HAXOAATCS B
HenpepbIBHOM MHTEHCUBHOM ABUXEHUN.
N3 HMX BCe BpeMs co3aatoTCs
MUITIMOHbI Pa3HOOOpa3HENLLNX
coeanHeHnn. N aTtoT npouecc aonuTcs
6e3 nepepbiBa 4ECATKM MUNTTMOHOB
net. Ha 3eMHOM NOBEPXHOCTU HET
XMMMNYECKOW cuUnbl, bonee NocTosAHHO
OencTByloLEen, a notomy bonee
MOTYLLIECTBEHHOM MO CBOMM KOHEYHbIM
NocneacTBUsIM, YEM XKUBblE OPraHnU3Mbl,
B3ATble B LefioM".



[ paHuubl buocepsi

OHeprus paccensaeTcs OHeprus ConHe4YHoro ceeTta B

B hopme Tenna &y COAHUE npouecce poTocKHTE3a
npeobpasyeTcsi B 3HEPIrnio
XUMUYECKMX CBSI3EN 0B6pa3oBaHHOIO
OpraHN4YecKoro BeLLecTBa pacTeHun,
KOTOpOE BO BpPeMS AbIXaHnsd
YaCTUYHO UCMONb3YETCA CaMUMM
pacTeHMSaMM.

Y YIAEKUCABIT 1

KUCAOPOA

[pyrasi YacTb 06pa3zoBaHHON
OpraHnKKn SIBASETCS CTPOUTENBHBIM
MaTepuanom u NCTOYHUKOM SHEpPrnm
AN MHOTOYMUCNEHHbIX
retrepoTpodos. Mpn paspyLueHnu
HEXMBOW OPraHnKM OCTaTKN SHEepPrnm
TepATCA B BUAE TENMNOBOro
N3nyyeHns.
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YIAEKUCABIU TA3



Bewecmea buocgbepsbi

Bce BelecTBa 6uoccepbl noapasgensoTca Ha YeTblpe rpynnbi:

XKUBoE 8elecmeo — COBOKYMHOCTb XXUBbIX OpraHM3MoB 3eMiu;

KOCHOE BELLECTBO — BELLECTBO HEXNBOW NpUpPoabl (NEeCOK, rMuUHa, rpaHunT,
6asaner);

bUOKOCHOE 8elecmaeo — pe3ynbraT B3anMOOENCTBUSA XNBbIX OPraHU3MOB C
HEXNBoKM npupoaoun (soda, nodea, uUn);

buozeHHoOe 8ew,ecmeo — BeLWecTBa, Co3daBaeMble B pesynbrare
XU3HeOeATeNbHOCTU OpPraHnM3mMoB (0cafo4Hble NOPOAbl, KAMEHHbIN Yrofnb, HEQTL).
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B HexxmBon npupoae buocepsbl
(kocHoe BellecTBo bruocdepsl) B.A.
BepHaackun pasnuyan Tpu
reoniorndyeckne obonouku: siumocgepy,
ammocgpepy u audpocgepy, KoTopble B
pes3ynsrarte BO34eNCTBUSA XKNUBbIX
opraHM3moB cTtann 6MOKOCHbIM
BELLECTBOM.

Jlumocgbepa, "kKameHHasi obono4vka"
3emnu, npeacTtaBnsieT cobom BEPXHIO
YacTb 3€MHOWN KOpPbl, UBMEHEHHON B
pesyrnbrate m3n4ecKoro,
XUMMNYECKOro 1 BMoNorn4eckoro
BO34ENCTBUA, Yalle ee Ha3bliBaloT
npocTto noyson. CoctouT 13
0CagO04HbIX MOPOA, HUXE KOTOPbIX
HaxoAsTCs IPAHUTHLIN U Ba3anbToBbIE
crom.
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HwXHAa rpaHmua XXnsHu B
nutocdepe NpoxoauT Ha YpoBHE
4—7 KM, H/XKe MPOHUKHOBEHNE
XVU3HU OrpaHN4YeHo BO34ENUCTBUEM
BbICOKUX Temneparyp, OTCyTCTBUEM
BoAbl. Hanbonee 3aceneHsbl
NOBEPXHOCTb 3eMJSIN U BEPXHUN CITON
NOYBHbI.

[udpocpepa "BogHas obonoyka"
obpasoBaHa MnpoBbIM OKEaHOM,
KOTOpPbI 3aHMMaeT okono 71%
NOBEPXHOCTU 3EMHOIO Lapa, U
BOAOEMAaMM CYLUN — peKamMm,
o3epamn — okosio 5%. MHoro BoAebl
HaxoauTCcHa B NOA3EMHbIX Bogax u
negHuKax.
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YneTpad HONETOBLIE

[Mopocdepa 3aceneHa no Bcen
TONWNHE, XXNBble OPraHn3mbl
npencrasneHbl 6eHmMocom,
M1aHKMOHOM W HEKIMOHOM.

ATmocdepa nogpasgensieTca Ha
mporocgepy, HUXKHIOK YacTb
aTMocdoepbl, BbicOTa KOTOPOM
poxoaut Ao 20 KM, BbllLe HaxoauTCcA
cmpamocgbepa (ao 100 km), ewe
BblLLEe LUOHOCepa.

3aceneHa Tonbko Tponocdepa,
BEPXHASA rpaHuLa XXnU3Hu npoxoauT
Ha BblcoTe okoso 20 KM, Kyaa
BOCXOAsILLME MOTOKM BO3ayXa
3aHOCAT CNopbl MUKPOOPraHM3MOB.



buomacca buocgepnl

Bbuomacca buocepbl cocTaBnsgeT NpUMepHO
0,01% oT Mmacchbl KOCHOro BellecTBa bnocdepsil,
npn4emM okono 99% npoueHToB bromacchl
NpUXoauTCs Ha OONK0 pacTeHUN, Ha OO0
KOHCYMEHTOB U1 peayueHToB — okono 1%.

Ha KoHTuHeHTax npeobnagatoT pacTeHus
(99,2%), B okeaHe — XuBOTHble (93,7%).

Buomacca cywu B 1000 pa3s 6onbLue bnomaccsl
MMUPOBOrO OKeaHa, OHa COCTaBNsET MOYTH
99,9%. 310 06BACHAETCA DOSbLUEN
NPOLOIMKNTENbHOCTbLIO XKU3HU 1 MacCoMu
NpoaYyLEHTOB Ha NOBEPXHOCTM 3eMnu.




buomacca buocgepnl

Y Ha3eMHbIX pacTeHU NCNOSb30BaHNE
CONMHEYHON 3Heprn Ansa doToCUHTE3a
pocturaet 0,1%, a B okeaHe — Tonbko 0,04%.
Ha okeaH rnipuxooumcs okorsio 1/3
gpomocuHme3sa, NPoOUCXoasaLlero Ha Bceu
nraHeTe.

58% COnHeYHOn aHeprum norrouiaeTcs
aTmocepon n nouBon, 42% oTpaxkaeTcs
3emnen B MMPOBOE NPOCTPaHCTBO.




buomacca buocgepnl

Buomacca pasnuyHbIX y4acTKOB NOBEPXHOCTM 3eMNU 3aBUCUT OT KNUMAaTUYECKMUX
YyCroBU — TemnepaTtypsbl, KONM4YecTBa BbiNagaemblx ocagkoB. CypoBble
KNnMMaTn4eckme ycrnoBusi TyHOPbl — HU3KME TemnepaTypbl, BEYHas MEP3NOTa,
KOpPOTKOE XONoAHoe neto cdhopmMmmnpoBanu cBoeobpasHblie pacTuTernbHble
coobLlecTBa ¢ HebonbLLUOW bomaccon n HedbonbLWKUM Yncriom Bnagos — okoso 500.
PactntenbHOCTb TyHAPbLI NpeacTaBneHa nuwanHukamMmm, Mxamu, CTENOLLMMUCS
KaprnnkoBbIM1 doopMaMun AepeBbLEB, TPABAHUCTON PaCTUTENBHOCTbIO,
BblOEPKMBAIOLLEN TaKMe SKCTpeEMaribHble YCIOBUS.

TyHapa CmeluaHHble neca Crenu yoTponuku |MycTinu | Tponuyeckue
neca

INbabl



buomacca buocgepnl

buomacca tanru, 3aTemM CMeLlaHHbIX N LLUMPOKOSTMCTBEHHbIX SIECOB MOCTENEHHO
yBenmumnBaeTcsl. 30Ha CTenen CMeHdaeTcsa cyoTponnyeckom 1 Tponmny4ecKomn
pacTUTENbLHOCTLIO, rae buomacca MakcmmarnbHa.

PacTtutenbHbIn NOKPoB obecneymBaeT opraHM4YECKUM BELLLECTBOM U BCEX
obutarenemn noYBbl — XUBOTHbIX (MO3BOHOYHbLIX N 6ECNO3BOHOYHbLIX), rPUObLI U
OrPOMHOE KONMYecTBo bakTepuin. baktepum n rpndbl — peayueHTbl, OHU UrpatoT
3HAYMTENbLHYIO PONb B KPYroBOpoOTe BeLlecTB brnocdepbl, MUHepausys
opraHu4yeckue BewlecTBa. "Benvkme MornnbLUnMKA Npupoabl” — Tak Hassarl
baktepun Jl.MNacTep.

Neabl | TyHapa CwmelwaHHble neca Crenu yoTponuku |MycTbitu | Tponuyeckue

neca



buomacca buocgepnl

beHmocHkIe opeaHu3MbI (OT rpeu.
benthos — rnybunHa) BeayT NpUAOHHbLIN

00pa3 XXN3HW, XXNBYT Ha FPYHTE N B
rpyHTe. PnTobeHTOC 0bpasoBaH
Pa3NNYHbIMMN PACTEHUSMN —
el 3erneHbIMn, BypbiMU, KpaCcHbIMU

| BOAOPOCNSAMU, KOTOPbIE Npou3pacTarT
Ha pa3nuyHbIX rMybuHax:

300- & BeHToC o

Ha HebonbLown rnybuHe 3eneHble,
3arem bypeble, rmybxe — KpacHble
BOOOPOCI N KOTOPbIE BCTPEYaloTCs Ha
rmy6buHe 1o 200 m. 3006eHTOC

: e npeacTaBneH XNUBOTHbIMU —

1500 | EARGALA ' MOSIOCKaMK, YEPBAMMY,

YyrieHUCToHormmm n ap. MHorue
MPUCNOCODUITNCH K XXN3HW JaxXe Ha
rmybuHe donee 11 Km.



buomacca buocgepnl

[lnaHkmoHHbIe opaaHu3Mbl (OT rped. planktos — 6nyxgatowmn) — obutatenu
TONLWN BOAbI, OHN HE CMOCODHbLI CAMOCTOATENbHO NepeaBuraTbcst Ha bonbLine
paccTosiHUA, npeacTaBneHbl PUTONNIAaHKTOHOM U 300MNaHKTOHOM. K
dUTONNAHKTOHY OTHOCATCSA OAHOKMNETOYHbIE BOAOPOCN, LmnaHobakTepun,
KOTOpble HaXoAsTCs B MOPCKUX Bogoemax ao rnybuHsl 100 m n aenswoTcd
OCHOBHbIM MPOAYLIEHTOM OPraHNU4YeCcKux BELLLECTB — Y HUX HEODObIYaNHO BbICOKAs
CKOPOCTb pa3MHOXEHUS.

1. Bodopocnu 2. Pacmu- 3. Pbibbi 4. Censobio 5. Tpecka moxem 6. Y akynsl Hem nompebumenel

(humonnaHkmoH) menbHOA0HbIU (Hanpumep 8 €800 oyepeds cmame 0obbivell 8 XusoM sude (Kpome napasumos),

cosfaom 3000MM1aHKMOH, cens0b) noedarom nuMaKmMcs makue  02pOMHOU HO Ko20a OHa ympem,

C NOMOLUBIO cocmosuud 300MNNaHKMOH KpynHsie pbibbl, censdesol mpyn ee nompebsm

COTHEYHO20 c8emMa 8 OCHOB8HOM Cens0b — KaK mpecka,— aKynbl — pasnazamenu

opaaHu4eckoe U3 payKkoe — nompebumens nompebumens nompebumens (2nagHbiM = .

gewecmso. nompebumenu 8MOop0o20 YPOBHA. MPEmMbe20 yPOB8HA. Yemeepmozo obpasom -~ f'"
nepeozo yposHs. YPOBHS. bakmepuu). " .
OHu noedarom

bumonnaHKMmoH.




buomacca buocgepnl

300MNaHKTOH — 3TO MOPCKME NPOCTENLLNE, KALLIEYHOMOSOCTHbIE, MenKne
pakoobpasHble. [Ans aTUX opraHM3MoB XapakTepHbl BEPTUKANbHbIE CYTOYHbIE
MUrpaLmn, OHM SBMSAKOTCS OCHOBHOWM NULLEBOWN 6a3om ANst KPYMHbIX XXUBOTHbIX —

pblb, ycaTbIX KUTOB.

HexkmoHHbIe opaaHu3Mbl (OT rped. nektos — nnasaroLwwmmn) — obutarenm BogHOW
cpenbl, CNoCObOHbIE aKTUBHO NepeaBnratbCA B Tomwe BoAbl, Npeogonesad
bonbLre paccTossHUs. OTO pblIObI, KarbMapbl, KATOOOPa3sHbIe, STAaCTOHOrne n

AOPYTUe XUBOTHbIE.

1. Bodopocnu 2. Pacmu-
(humonnaHkmoH) menbHOA0HbIU
coszdaom 300MN1aHKIMOH,
C NOMOLWbLIO cocmoswud
COMHEYHO20 c8ema 8 OCHO8HOM
Oop2aHuUYecKoe U3 payko8 —
8ewuecmso. nompebumenu

nepeozo yposHS.
OHu noedawom

bumonnaHKMmoH.

3. Pbibbi
(Hanpumep
cene0b) noedarom
300N/1aHKMOH
Cenb0b —
nompebumens
8Mopo20 yPOBHS.

4. Censobio

8 C80K0 oyepedsb
numaromcs makue
KpynHsie pbibbl,
KaK mpecka,—
nompebumene
mpemsez0 yposHs.

5. Tpecka moxem
cmame dobbiyel
02POMHOU
censdesoll

aKynbl —
nompebumerns
yemsepmoz0
YPOBHS.

6. ¥ akynel Hem nompebumenel

8 JKUBOM sude (Kpome napasumos),
HO Ko20a OHa ympem,

mpyn ee nompebsm

pasnazamenu
(2nagHbIM > 5
06pa3om &7

bakmepuu). .




Kpyzaoeopom yarepooda

JHeprusa paccemBaeTcs
B dhopme Tenna i COAHUE

KUCAOPOA

Vodovami

YIAEKUCABIU TA3

I
LAWY

B 6uocdepe coBepLuaeTcad NOCTOAHHbIN
KPYroBOpOT aKTMBHbIX 3JIEMEHTOB,
buozeHHas muzpayus.

PasnunyatoT GUOreHHy MUrpaLmio nepsozo
poda, Komopasi cosepuiaemcsi
MUKpOOp2aHu3MaMu, 8mopozo poda —
MHO20K/1eMOYHbIMU Op2aHU3Mamu.
Muzpauyusi nepeozo poda npesbiluaem
Muepauyur 8mopozo pooa.

YenoBe4ecTBO OCYLLECTBMASET MUrPaLVIo
TPeTbero poaa.



