


[MnweBbIe Luenu

B noboin 3kocucteMe HanbonbLUYIO PONb UrpatoT MULLEBLIE CBA3N MEXAY opraHnsmamu. Llens
numaHus - Lienb B3aMMOCBA3aHHbIX BUAOB, NocneaoBaTeIbHO U3BJEKAOLWNX OpraHnyecKoe
BELLECTBO U 3HEPIUIO U3 UCXOAHOro NULLeEBOro BelwecTea. Kaxkagoe npeabiayllee 3BeHo Lienu

NMUTaHNA ABNAETCA NULLEN JNA CNEAYIOLEro 3BEHa.
Ka>kgoe 3BeHO Leny NuTaHnA HasblBaloT mMpopuyecKuM YpPOSHEM.

PasnuyaloT ABa Tuna nuueBbliX Lienen:
1) macTOuLyHble (LUenu BblegaHns);
2) DeTpUTHbIE (Lenu pasnoXXeHns).



[MacTOMLWHBbIE Lenu

[TOTOK SHEPrN N BELLECTB, NAYLLUIA OT pacTEHUI
yepes pacTUTeNIbHOAAHbIX (MacyLnxca)
YXUBOTHbIX, MOXHO CYuTaTh nacmbéuuwHol
nuwesol Uernbro.

MacTbuwHaa nuweBas Lenb 6epeT Havano ¢
aBTOTPOHbIX OpraHN3mMOoB, KOTOPbIMU ABNAIOTCA
3eNeHble pacTEHUsA, BOAOPOCIU, HEKOTOPbIE
BakTepun. [NpoayLEHTbI MpPeBpaLLatoT CONHEYHYIO
SHEPIUIO B XUMUYECKYIO SHEPTUIO OpraHUYecKux
COEANHEHNIA, N3 KOTOPbLIX NOCTPOEHbI NX TKaHU, U
0bpasyoT NepBbln TPOPUYECKUNA YPOBEHD.
BTopoi Tpodhnyecknii ypoBeHb 3TON LIEMN -
rETEPOTPOhHbIE PACTUTENBHOAAHBIE XXUBOTHbIE
(HacekoMmble, MTULbI, PEATUINUN, MPbI3YHbI,
KOMbITHbIE MIIEKONUTaOLWNE, MOSJTKOCKN,
pakoobpasHble, napasuTbl pacTeHnin). TpeTun
YPOBEHb 0OPasyOT KOHCYMEHTHI, MUTaloLWNECH
PacTUTENBbHOAAHBIMU XXUBOTHBIMI (XWULLHUKNA,
napasvuTbl U OpraHu3mMbl, MATaOLWNECA Naganbio).
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Xueas nucrea

Mpumep nactouHoON Lenu.
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Tpodunyeckue ypoBHU

MponyueHTH KorcymerTsl KoHcymeHTsi KoHcymeHTbi B noboi 3kocucTeMe MOXXHO BbIAENNTb
IR BB BGAEEEEEE e ko IbKO TPODUYECKUX YPOBHEN, Yepes
Ky3sHeunx
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BELLECTB U MpeBpalleHne 3Heprum.

| mpogpuyeckull yposeHb cocTaBNAlOT
MPOAYLEHTbI, aBTOTPOHbLIE OpraHn3mbl -
3eNeHble pacTEHUS U HEKOTOPbIE
BakTepun. PacTeHnsa cospatoT
OopraHuMvecKne BelwecTea U3
HeopraHU4YecKux 3a CYeT UCMOJIb30BaHUA
SHEPrKN CONMHEYHOro CBETa (POTOCUHTES),
a BaKkTepuun - 3a CYET IHEPTUN XMMUYECKUX
peakuuii OKUCNEHNA MUHEPASIbHBIX
BELLECTB (XEMOCUHTES).
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Tpoduueckne ypoBHN 3KOCUCTEMBI.

Il mpogpuyeckull yposeHb COCTaBNAT NEPBNYHBIE KOHCYMEHTbI - PACTUTENbHOALHBIE XXUBOTHbBIE.
Il mpogpuyeckull yposeHb COCTaBNAT BTOPUYHBIE KOHCYMEHTbI - NNOTOAAHbBIE XXUBOTHbIE
(XMLWHKUKKN). |V mpogbuyeckull ypoeeHb - ¥NBOTHbIE, NoeaatoLne ApYrnxX NNoTOAAHbIX.

MHOrMX >XMBOTHBIX HEBO3MOYKHO OTHECTU K OAHOMY YPOBHIO, TaK Kak OHU BCEAAHLI U MOryT
rnoslydaTb 3HEPINIO C HECKOSbKNX pa3HbIX TPOMUYECKUX YPOBHEN.
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KpyroBopoT BELLECTB U NPeBpaLLEHNe SHEPTUN B 3KOCUCTEME.



TennoBas 3HEPrua, TepsaloLLaaca Npu AbixaHuu
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TennoBas SHEPINA, TEPAOLLAACA NPU AbIXaHUWU

MoToK 3Heprin Yepes TUMNYHYIO NULLEBYIO LENb.



MpeBpalleHnsa 3Heprum B aKkocucteMme

[Mony4yeHHaa opraHU3mMomMm nuiya ¢ 3aK4YeHHON B
HEeW SHepruen pacxoayetca ABOAKUM obpasom.
Bonbliasa ee yacTb UCMONb3YETCH Ha NOAAEPIKAHUE
MPOLIECCOB »U3HEAEATENIBHOCTU KIETOK.
SHepreTuiecKkne 3atpaTbl Ha NOALEPKKY BCEX
MeTabonnyecKnx NpoLieccoB HasbiBaKOT TpaToOW Ha
AblxaHue. MeHblasa YacTb YCBOEHHON ML NAET Ha
POCT OpraHuama unu oTKnaabiBaeTcs B BUAE
3anacHbIX NMUTaTeNbHbIX BELECTB.

Takum obpasom, Bonbluasa YyacTb SHEPrUN (OKONO
90%) npn nepexone ¢ 0AHOro TPOUYECKOro YPOBHSA
Ha Apyron TepsaeTca. Hanpumep, ecnu KanopunHocTb
pactutenbHon nuwm 1000 [k, TO Npu noegaHun ee
pacTUTENbHOAAHBIM XNBOTHBIM B €ro Tene
coxpaHaeTca 100 [Pk, a B TENe XMLLIHUKA TOJNbKO

10 K. 3TOT chakT OO BACHAET HEDONbBLUYIO OJINHY
NMLWeBbIX Lienen, KOTopble 0ObIYHO COCTOAT U3 4-5
3BEHbEB. B KOHLE KOHLIOB, BCA 3HEPTUS,
noctynarowasa B OUOTUYECKNIA KOMMOHEHT
9KOCUCTEMbI, paccenBaeTca B BUAe Tenna. [oatomy
noaaepXaHne Xu3Hn Ha 3emne TpebyeT NOCTOAHHOroO
NPUTOKa SHEPTUN.

Tennosas 3HeprvA, TEPAKLWAACA NPU AbIXaHUK
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Tennosas SHEPTUA, TEPAKILAACA NPU AbIXaHUK

[MoTOK 3HEPriN Yepes TUMNYHYIO MULLEBYHO
Lienb.



I'IpaBMno SKOJIorm4eCKmnx nupammg

3aKOHOMEPHOCTb YMEHbLUEHNA Yncna ocoben,
Buomacchl 1 3HEpPrin NpU NEPEXOAE OT NMEPBOro
TPOhNYECKOro YPOBHSA K MOCNEAYIOLWNM,
nosyynna HasBaHue rpasurio 3Korno2U4YeCcKuUXx
nupamud. A rpachnyeckoe n3obpakeHue
CTPYKTYpbl Bomacchl U 3Heprum coobujectea
Ha3bIBaOT aKor1oauyeckol nupamudod.

[Ipasuno akonoau4yeckux nupamuo - YNcno
ocoben, bBuomacca n 3Heprna YMeHbLaTCa Npu
nepexoAe ¢ NepBoro TPOhUYECKOro ypoBHSA K
NocneayroWmnmM TPopUYECKUM YPOBHAM.




I'praMMp,a HNCJIeHHOCTU

I'Ipmmep 3KONOrMyecKomn npupammabl YNCIIEHHOCTH 1

MbumMep nepeBepHYTOI NMPaMUABL! YNCTIEHHOCTH.
Guomacceh. PUMEP nepesepHy pamng,

[Tupamuda yucrneHHocmu nokasbiBaeT YNCNEHHOCTb OCOBEN Ha KaXKa,oM TPOhNYECKOM YPOBHE.

Mupamuabl YNCIEHHOCTU MOTYT BbiTb MEPEBEPHYTHIMI, KOrAa BEPXYLLUKA Y HAX CTAHOBUTCSH LUNPE
OCHOBaHUA. Hanpumep, ofHO AEPEBO CNYXUT UCTOYHUKOM MULLM A1 MHOMMX HaceKoMbIX.



NMupamMunaa aHepruu
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MepeHoc 3Heprn n ee pacxop, Ha pasHbixX
Tpocuyecknx ypoBHsX. PacTteHus - P, kKOHCymeTbI
nepeoro nopsaka - C 1, KOHCYMeHTbl BTOPOro

nopsagka - C., KOHCYMEHTbI TpeTbero nopajka - Ca.

SHEPrua MoOXKeT ObiTb BOCMOJIHEHA TONBKO 3a
CYET €€ MNOCTYMNeHNA n3BHe. bes npuToka
SHEPrnn B aKOCUCTEMAX HE MOXKET ObITb
KpyroBopoTa BELECTB, OHN OYHKUMOHUPYIOT 3a
CYET HEMPEPBIBHOIO MPUTOKa SHEPTUMN,
NnocTynaroLen U3 okpyKatoLen cpeabl.

OfHUM 13 criocoboB Bbipa)KEHUA SHEPreTUYECKON
CTPYKTYpbl coobllecTBa ABNAETCA NMupamnaa
aHeprun. Nupamuga aHepryn NokasbiBaeT
KONUYECTBO 3HEPTNN Ha KaXKAOM TPOUYECKOM
ypoBHe. [Tupamuda 3HepauU HUKOTA,a HE MOXKET
ObITb NepeBEPHYTON, TaK KaK MOTOK 3HEPrUK
yepes TPpohruyecKne ypoBHU BCeEraa
YMEHbLUAETCA OT MEPBOro 3BEHa K MOCNEAHEMY.
PacTeHns pacxoayloT Ha AblXaHWe OKOJO
MONOBWHbI 3HEPrK, YCBOEHHON MpU
cdhoTocuHTese. KOHCYMEHTbI MEPBOro nopsaka
PacxoAyioT Ha AbixaHne 3/4 aHeprun,
NOCTYNUBLLEN Ha 3TOT TpodhnYecKnin ypoBeHb. Ha
YeTBEPTbIN TPOPUYECKUN YPOBEHD MOCTYMNAET
nmwb 0,1 NnpoLeHTa OT OT NEPBUYHON MPOAYKLNA.



BbiBOoAbI

OpraHu3mbl B 3KOCUCTEME CBA3aHbl KPYroBOPOTOM BELLECTB N MPeEBPaLLEHNAMN SHEPTUMN.

B xoae KpyroBopoTa BeLWeCcTBa NCNONb3YITCA MHOFOKPATHO, a S3HEPrUA - TONbKO OAUH pas.
[To3TOMY CyLWleCcTBOBaHUE 3KOCUCTEMbI 3aBUCUT OT NPUTOKa SHEPTUUN U3BHE.

KpyroBopoT BELECTB OCYLECTBNAETCA YepE3 NMULLEBLIE LIEMN U CETU. PasnuyaloT Lenm
Bblef,aHnA 1 pasnoXXeHUs.

B akocucteme BblAENAOT HECKONbKO TPOhUYECKUX YPOBHEN. NepBbln TPOUYECKUN
YPOBEHb COCTaBMAT aBTOTPOMbI, OCTasNbHbIE - FETEPOTPODbI.

[pu Nepexoae ¢ 0AHOro TPOhUYECKOro YPOBHSA Ha Apyroil TepsieTcd okono 90% 3Hepruu.

B3aMMOOTHOLLEHNS OPraHM3MOB B 3KOCUCTEMAX NMOAUYNHAIOTCA NMpaBuily 3KOJIOrMYECKOi
MMpamuibl: YUCNIEHHOCTb, 3HEPrUA 1 BoMacca KaXkaoro nocneayroLlero Tpoduyeckoro
3B€EHa B L|enu NMPOrpeccuBHO YMEHbLLAETCS.



