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PacTenHnsi 1 XKMBOTHBIE: YOIUBHUTE/IbHbIE CHMOHO3BI IIPHPOIbI

Y3HaliTe 0 HEBEPOATHHEIX CHMOMO3ax MeX[y PacCTEeHUSMHU U KUBOTHHIMU, KOTOPHIE
CYIIECTBYIOT B IIPUPOIE.

JTa cTaThsl pacCKaXeT O CAMHIX YOMBUTEJIbHHIX NpHMepax B3aMMOBHITOIHHIX
OTHOIIIEHUY, KOTOPHIE MOAIEPKUBAIOT 0alaHC IKOCUCTEM.

Ori1aBjieHue:

Beepmenne: CumM6103 Kak OCHOBA IIPUPO/IHI
Yo Takoe cuMOMO03: OCHOBHEIE TUIIEI B3aUMOJECTBHH
PacTeHus u XXKUBOTHEIE: B3aMMOOTHOIIIEHUS Ha PA3HEIX YPOBHAX
YnuBUTeNbHBIE IPUMEPHl CUMOK03a

1. Tyensl ¥ UBETH: KaK LBETH 6JIarofapaT m4en

2. Opxupneu u MypaBbU: UCKYCCTBO B3aMMHOU BEITOZIBI

3. Bomopocnu u KopaJuibl: CEKPEeTHl ITOABOLHOIO CO03a

4. KpOKOQUJIEL ¥ IITUIIBL: IpYyk0a, KOTOopasi CcriacaeT XKU3Hb
Kak cum01o03 momMoraeT BEIKMBAHUIO BUIOB
3akoueHre: CuMOM03 KaK ITpUMep FrapMOHUY TTPHAPOJIHL
CoBeTHI 110 U3y4YeHHUI0 CUMO103a
5 YacTto 3afaBaeMEIX BOIIPOCOB

Ll e

NS U

BBegenue: CHUMOHO03 KaK OCHOBA IIPHUPOIBI

CuMO1M03 — 3TO YOUBUTENbHBEIN IIPOIECC, B KOTOPOM ABa uiu 0ojee opraHu3Ma
paboTaloT BMecTe, Iolydyas B3aUMHYI0 BEITOAY. OTOT ()eHOMEH MOXKHO BCTPETUTH Ha
KaXOoM IIary B IPUPOAe, OT MUKPOCKONMYECKUX OaKTepuil OO OTPOMHEIX
MJIEKONIUTAKUIUX U BHICOKUX HepeBbeB. PaCTeHHUss M XKHBOTHBIE — KJIIOYEBHIE
3JIEMEHTHl 3TOr0 Ipollecca, U UX B3aUMOAEWCTBUS MOTYT OLITh NOUCTUHE
IOTPsCAIIUMU. B 3T0l cTaThe MBI IOAPOOHO pacCcKaXeM O CaMBIX YAUBUTEIbHBIX
mpuMepax ciMO0M03a, KOTOPHIE TPOUCXOMASAT MeXKAY PACTEHUSIMHU U JKUBOTHHIMH.

ITpumeuaHue: CuMO1M0O3 — 3TO He MPOCTO HAy4YHOE MOHSATHE, 3TO TaKXKe BaXKHHIN
37IeMEHT, oANepKUBaloIui OaaHC ¥ XKU3Hb HA Halllel muaHeTte. [IpencTaBbTe, 4TO
6e3 3TUX B3aUMOBHITOIHBIX OTHOIIIEHUM 9KOCUCTEMHI HEe MOTJIM OBl CyllecTBOBaTh. Kak
MYesibl ¥ I[BETHl, HAallpUMep, He CMOTJIX Obl IPOMOJIXKHUTEL CYIIeCTBOBaHUE ApyT 6e3
OpyTa, TakK U JIeCHble 9KOCUCTEMEI, KOpaJlIoBhle pu(bI, ¥ faxke BCs Onocdepa 3aBUCAT
OT TAaKMX B3aMMOOEUCTBUM. IMEHHO OHU [eJIal0T HAIly IJIaHeTy TaKUM YHUKAJIbHBIM
MEeCTOM 15T XKU3HHU.




Y10 TaKoe CHMOHO03: OCHOBHBIE THIIHI
B3aUMOIEeUCTBUHA

[Tpexne yeM MepeuTH K mpuMepaM, JaBauTe OIMpeeIuM, UYTO TaKoe CUMOM03 U KaKue
THUIIB B3aUMOOENCTBUM OH BKAo4aeT. CumMOM03 MOXKHO pPa3fleNuTh Ha HECKOIbKO
BUOOB:

1. MyTtyajiu3M — B3aUMOOTHOILIEHHUS, TIPY KOTOPHIX 00a OpraHu3Ma Moy4aioT
BHITO[IY.

2. KoMmMeHcaIM3M — OfIMH OPraHK3M II0JIy4YaeT BHTOMY, a APyroMy He
HAHOCUTCS BpeN.

3. ITapa3uTH3M — OWH OPTaHU3M II0JTy4aeT BHITONY, a IPYroMYy HaHOCHUTCS Bpef.

MyTyanu3m siBnseTcs Haubojiee UHTEPECHEIM [ HAc, IIOCKOJIBKY OH Haubolee
pacnpocTpaHeH B NPUPOAe ¥ IPUBOAUT K TECHOMY COTPYOHUYECTBY MEXAY
pPacTEeHUSIMU U KUBOTHBIMHU.

ITpumeuarue: CroBo «CHMOKO03» MPUIIJIO OT TPeYeCcKoro «symbiosis», 4To o3HavyaeT
«COBMECTHas XM3Hb». ITO UAeabHOE ONMKUCaHUE BCEX MPUMEPOB B3aMMOBBITOJHBIX
OTHOINIEHHUM B mpupome. MHTepecHO, 4To 663 CUMOMOTUYECKUX OTHOIIEHUN MHOTHE
BUIBI He CMOTJIH OBl BBIZKUTH B YCIIOBUSX KOHKYPEHIMHU ¥ OTPAHUYEHHBIX PECYPCOB.

PacTeHusi 4 JKHBOTHbBIE: B3aMMOOTHOIIIEHHUSI Ha
Pa3HBIX YPOBHAX

B mpupone pacTeHus U KWBOTHHIE TECHO B3aUMOOEWCTBYIOT Ha PAa3HBIX YPOBHSX: OT
IUTATENIbHEIX BEIeCTB U OMBIIUATENIEH 0 3alIUTHl OT XUIMHUKOB ¥ PACIPOCTPaHEeHUS
ceMsiH. Kax[bIii BU IPUHOCUT CBOIO IT0JIh3Y OAPYTOMY, UTO [ejlaeT UX CYIeCTBOBaHUE
B 9KOCHCTEMAaxX B3aHM0O3aBHUCHMEIM.

1. ITueabl ¥ HBETHI: KaK IBEThHI 0JIarogapsaT m4esI

[Tyesnel ¥ HBETH — KJIACCUYECKUU IIpuMep cuM0Oro3a. IT4esbl OIBIISIOT PacCTeHu4,
InepeneTada C IIBETKa Ha IIBETOK B IOMCKaX HEKTapa. 3a 9TO LBETH IIpenoCTaBIAIOT
m4yeiiaM IMUTaHKE, a OHHU, B CBOIO O4Yepenb, IOMOraloOT paCTEHUAM Pa3MHOZKAThCA.

Kak 3to paboraer?

e TTuenma cobupaeT HEKTaApP, KOTOPHIM el Hy:KeH [ IPOU3BOACTBa Mefia.
» B nporiecce cOopa HEKTapoB IT4ejia NePEeHOCUT MBIy C OMHOTO PacTeHUs Ha

IpyToe.
* 3T0 CIOCOOCTBYET OIBIIEHUIO U YIy4IlaeT IIaHCHl PACTEHUS Ha Pa3MHOXKEHUe.

HPUMQLICIHUQ.‘ Oneiigooie HaCeKOMBIe, TaKHe KaK ITYEJIb, SIBIISIOTCS OCHOBHBIMHU
<<p360THI/IKaMI/I>> 9KOCHUCTEM, U 0e3 HUX MHI OB IIOTEPsAIX 3HAYUTEJIPHYIO YaCThb
PaCTUTENIbHOCTH, YTO B CBOIO O4Y€PEab HAPYIIINIIO OBl IETIOYKY IMUTaHu .




2. Opxupger 1 MypaBbH: HCKYCCTBO B3AaUMHOH BBITOIbI

Opxugeu u MypaBbU BCTyIalOT B cuMOMO3, KOTOPHM MOXKHO Ha3BaTb NOUCMUHE
2eHuanbHbIM. HEKOTOpEIE BUH OPXHUAEH MPOU3BOASAT HEKTAp B TaKUX MECTaX, Kymda
MOTYT J00paThCs TONBKO ONpefesieHHbe MypaBbU. B3aMeH MypaBbd 3allUINAOT
OpXUZEU OT APYTUX BpEeOUTEsen.

Kak 310 padoraer?

e Opxupeu MPUBJIEKAIOT MyPaBhEB CIIaTKUM HEKTApPOM.

e MypaBbu IIUTAIOTCS 9TUM HEKTApPOM M IIOMOTAIOT PacIpOCTPaHATh CeMeHa
opxXugen.

* B CcBOIO 0uepens, MypaBby 3alUINAIOT OPXUAEeH OT KOHKYPEHIIMU U BPeIUTeNeH.

ITpumeyaHue: ITOT MpuUMepP MOKa3hkBaeT, KaK pPacTeHUS MOTYT HCIOIb30BaTh
«3aITUTHUKOB» [IJIST BRIXKHMBAHMS B )KECTOKOM MPHUPOJe, TOe KaxKabli Bum 6opeTcs 3a
MECTO TI0f] COJIHIIEM.

3. Bomopoc/iu ¥ Kopa/UTbl: CeKpPeThI MOIBOTHOr0 COI03a

[TomBOMHEIM MUP IOJIOH YOUBUTENbHBEIX CUMOMOTUYECKUX OTHOIIEHUM, U IIPUMED C
KOpaJijlaMu ¥ BOJOPOCIISIMH — OOUH M3 CaMbIX HHTEPECHBIX. KOPasIbl TpemoCTaBIsSIoT
BOZIOPOCTISIM 3alllUTY ¥ [OCTYII K COJTHEYHOMY CBETY, @ BOLOPOCIH, B CBOIO OYepe[b,
o0ecreynBaiOT KOPAJIIbl MUTATETLHEIME BeUIECTBAMHU Yepe3 GOTOCUHTES.

Kak 310 padoraer?

e Bomopocnu, XKuBylue BHYTPY KOPAJIJIOB, IPOBOASAT (POTOCUHTE3 U IIPOU3BOMST
OpraHUYeCcKue BelleCTBa.

e OTH BelleCTBa CyXKaT MUTAaHKUEM [JIs KOPaJIJIoB, KOTOPHIE B 0OMEH JaioT
BOJIOPOCJISIM YKPBITHE U HOCTYII K COTHEYHOMY CBETY.

ITpumevaHue: ITOT cuMOKMO3 HE TOJBKO MOAAEpPXKHUBAET XKHU3Hb KOPAJIJIOB, HO U
dbopMupyeT KopannoBrie pudbl — OJHU U3 CaMbIX 6MOpa3HO00pa3HbIX 9KOCHCTEM Ha
3emriie.

4. KpOKOJII/IJILI A IITHUIBI: npy}Kﬁa, KOTOpPas ClilaCaeT 2KH3Hb

HecMOTps Ha OMACHOCTb, KOTOPYIO IPENCTABINISIOT KPOKOAWIIE, CYIIECTBYeT OgHA
OYeHb HeOOBYHAsd U HOoJIe3Has O 00eUX CTOPOH CBA3b. ITO CUMOMO3 MEXAY
KPOKOMIUJIaMHY U TITUIIAMHU (YaCTO Ha3hIBaeMbIMU «KPOKOIUIBUME BpadaMu»).

Kak 3To paboraer?

e IITHIIBI, TaKKe KaK CUHHE UOUCH, YUCTAT 3yObl KPOKOAUIIAM, YA OCTAaTKU
IHIIHA ¥ TTapa3uTOB.

 3a 3TO NTHIIH IIOJTyYalOT MUY ¥ 3allIATy OT KPOKOJXUIIOB, KOTOPhHIE He
HallagaioT Ha HUX.

ITpumeuaHue: ITO mpuMep CUMOK03a, KOTOPEIA HE TOJILKO IIOMOTAeT MOMAIePXKUBATh
YUCTOTY U 300POBbE, HO U NPe0TBpalllaeT pacipocTpaHeHrue 00Ie3HeH.




Kak cuM0103 moMoraeT BLI2ZKHBAaHHIO BHI0B

Cum6u03 — 3TO He IMPOCTO MHTepecHHU ¢peHOMeH. OH SBIASETCS KIHOYOM K
BBIKMBAHUIO U MPOIBETAaHKWI0O MHOXKECTBa BUMIOB Ha IIJlaHeTe. braromaps B3auMHOM
MIOAIIePXKKe BUOLl MOTYT afallTUPOBATLCS, BHIKMBATH M PACIPOCTPAHSATLCS B CaMBIX
Pa3HBIX YCIIOBHUAX. CuMOMOTAYECKHE OTHOIIEHUS IIOMOTAIOT CIIPABIIATECA C
9KOJIOTHYECKUMU BBI30BaMH, TAKUMU KaK OTPAaHUYEHHOCTh PECYPCOB, KOHKYPEHIIUS U
Oaxe XUITHUYECTBO.

3akmioueHue: CuMOHO03 KaK MpuMepP rapMOHHH
MMPHPOIBI

CuM0103 — 3TO HACTOSIIIHM CUMBOJI TADMOHUY ¥ B3aMMHOM moMoI# B npupone. OH
IMOKa3bliBaeT, KakK pal3Hble BUOL MOTyT paboTaTh BMecTe, YTOOH BHIXKHUTH U
IIPOIBETATh. ITHU OTHOIIEHUS — OCHOBA MHOTHX 9KOCHUCTeM, U 0e3 HUX Hallla IJaHeTa
He Oblyia OBl TaKOM Pa3HO00Pa3HOM U KUBOMU.

CoBeThI IO U3yYEHHUI0 CHMOHO3a

1. HaGmomanTe 3a npupomou. YToOk TOHATE, KakK padoTaeT CUMOM03, JTydlie
BCET0 IIPOBECTH BpeMs Ha IIPUPOJe U HaOmogaTh 3a B3aUMOIEUCTBUAMHI MEXKIY
PACTeHUSIMHU U JKUBOTHBIMHU.

2. YuTalTe HayYHbIE HCCIEMOBaHMsl. V3yueHne HayYHEIX PAabOT IOMOXKET BaM
MOHATH ITy0Ke, KaK UMEHHO ITPOUCXOOUT 00MeH pecypcaMi B CUMOHMOTUYECKUX
OTHOIIIEHHUSX.

3. 3agaBalTe BOIPOCKI 3KcIepTaM. Ec/iy Bac HHTEPECYIOT KOHKPETHHe
IpuMepHl cuM0OM03a, He CTECHSAMTECH 3a/laBaTh BOIIPOCH! CIIelMaInucTaM B
00/1aCTU 9KOJIOTHH.

YacTo 3agaBaeMblie BOIIPOCHI

1. Yto Takoe cuMOu03?

e Cum0m103 - 3TO TECHBEIE U OOJITOBPEMEHHEIE B3aMMOOTHOIIEHU A MEXKIY
IMpeaCTaBUTEIIAMHU OBYX PA3HBIX BUOOB, KOTOPEIE MOTYT OBITH
B3aMMOBBITOOHBIMH, HeﬁTpaHBHHMH WJIK BPEOHBIMU OJISI OOHOT'O M3 YHAaCTHUKOB.

2. Kakue BUabI CHMOHMO3a CYIIECTBYIOT?

e CyImecTByeT TPU OCHOBHHIX Bua CUMOM03a: MyTyalu3M (B3aMOBHITOHEIE
OTHOIIIEHHUS), KOMMEHCaIu3M (OOUH OpraHu3M II0JTy4aeT MOJIb3y, He HaHOCS
Bpefia Apyromy) u mapa3uTu3M (OAUH OpraHu3M II0JTydaeT MOIb3y 3a CUET
OPYroro, HAHOCSA €My Bpef).




3. IloueMmy CHUMOHO03 BaXKeH IJIs1 3KOCHUCTeM?

e CumO0u03 BaXKeH [T 9KOCHCTEM, TaK KaK OH CII0COOCTBYET IOOIepKaHUIO
O1OIOrMYECKOr0 Pa3H000pasus, IUPKYJIALUY TUTATEIbHBIX BEIIEeCTB U 3allUTe
OT XHUIITHUKOB U 00JIe3HeH.

4. Kako# mpuMep MyTyaJIi3Ma MOKHO MMPUBECTH?

4 HpHMepOM MyTYyaJIi3Ma SIBJISI€TCS OIIEIJIEHHE paCTeHHfI n4yejiaMy, rge m4ejbl
TIIOJIYy4alOT HEKTap U IIBIJIBITY, a PACTEHUA — BO3MO2KHOCTE OIIJIOMOTBOPEHUA.

5. UTto Takoe MUKoOpH3a?

e Muxopu3sa - 3T0 cuUMOMOTUYECKOE B3aNMOOTHOIIEHNE MeXy ITpubamMu u
KODHSIMU pacTeHUH, rae rpubsl IOMOTal0T PaCTeHUsIM yCBauBaTh BOLY U
MUHepaJibHbIe BellleCTBa U3 IIOYBH], a paCTeHUsI 00eCIeYnBaloT ITPUOH!
yTI€BOIaMHU.




