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I'pyna 26

BioJsorist i exkostorist
Ypok 13-14

Tema: Ananrairis Sk 3arajgbHa BJIaCTUBICTb 010JI0TTYHUX CUCTEM. 3arajibHi 3aKOHOMIPHOCTI
dbopmyBaHHs aganTaiii. [IoHATTS Ipo MpeajanTailio Ta MocTaanTaliro.

MeTta: po3risiHyTH afanTaiii >KUBUX OpraHi3MiB 10 YMOB iCHYBaHHS SIK Pe3yJbTaT
€BOJIIOLIIIHOTO MPOIleCy, MOKa3aTH BIIHOCHICTh MPUCTOCYBaHb; PO3BUBATH aHATITUYHE
MUCJICHHS 1 KpUTUYHE COPUNHHATTS iH(OopMaIlii, BAXOBYBATH MOBAry 0 HBOI IPUPOIH.

Aoanmauin — 11e IPUCTOCYBAHHS )KHBUX CHCTEM JI0 THX YH 1HIIIUX YMOB CEPEOBHINA
1ICHYBaHHS. Y Cl BUJIM aJlanTallii — Iie pe3yJbTaT /il €BOIIOLIIHOTO MPOIIECY Ha OCHOBI
MIPUPOHOTO 1000py. AJanTailii MOXyTh BUHUKATH 710 a010THYHUX 1 010TUUHUX (PAKTOPIB 1
OyTHU CIipsIMOBaH1 Ha MIJBUIIEHHS CTIHKOCTI OpraHi3MiB.

[nsxu amganraiiit MOXYyTh OyTH pPI3HUMH, a CaMe:

1. Mopghonoziuni (3axucHe 3a0apBICHHS, KOJIOUKHU, TOBCTA KYTUKYJIa, BOJIOCSHUI MOKPUB,
KUPOBUM 1Iap 1 T. 1H.).

2. Dizionoeiyni ananranii (CTIAKICTh (1310JI0TITYHUX MapaMeTpiB: MOCTIHHA TeMIiepaTypa
TiJIa, BMICT KMCHIO, BYTJICKHCIJIOTO a3y, BMICT IIYKpY B KPOBi 1 T. iH.).

3. Bioximiuni amanTarii (MOCTIHHICTh O10XIMIYHUX MPOIIECIB).
4. Emonoeiuni ananraiiii (MOBEIIHKOBI PEakKIlii K ajanTallli Opratiamy).

3 no3wuiiit yuenns Y. Jlapsina Oyiu mosICHEH1 pI3HOMAaHITHI aJlanTalii >KUBUX 1CTOT JI0 YMOB
CEpeIOBHUIIA KUTTS. 30KpeMa, BUBUEHO Pi3H1 BUIU 3aXUCHUX 3a0apBIlieHb, (HOpMU Tia U
MOBEIHKHA OPraHi3MiB, K1 poOJISITh IX MEHII Ypa3JIMBUMHU JJIsl BOPOTIB.

TBapunu 13 3axucHUMHU 3a0apBIICHHAM 1 POPMOIO TijIa B pa3i HEOE3MEKH, MACKYIOUHCh,
MpUitMaloTh NMeBHY 1Mo3y. Hanpukian, 3aBMepIy, TyCiHb METEIUKIB-TI IyHIB 200 TpOMiYH1
KOMaxXHU-TIAJIMYHUKH CTAIOTh CXOKMMH Ha CyX1 CyYKH ¥ 30BCIM HEMIOMITHI Ha POCTUHAX. Y
MTOMIPHUX IIUPOTAX 3aBISIKH CE30HHUM JIMHSIHHSM CCaBIli ¥ MTaxy Ha0yBarOTh TEMHOTO
JITHHOTO UM CBITJIOTO 3MMOBOTO 3a0apBJICHHS, 1110 BIAMO- BiJae Ty JOBKLLIA. Jlesxki
TBapWHU 3/1aTHI 3MIHIOBATH 3a0apBJICHHS 3aJIeXKHO BiJl (DOHY cepeoBuIlia — KamoOarna,
BOCBMHUHOTH, XaM€eJICOHH! Ta 1HIIII.

3a siBUIIA IEMOHCTpAIlil, HaBITaKu, 3a0apBIICHHS 1 TOBEIIHKA TBAPUH POOJISITH 1X TOMITHUMHU
Ha T 1oBKULIA. [TonepemxyBanbHe i MOrpo3uBe 3a0apBIECHHS Ta TOBEAIHKA
CUTHAJTI3YIOTh BOPOTaM PO HEICTIBHICTh TAKUX TBAPHUH (KOJOPAJCHKHM KyK, COHEUKO) a0
iXHIO TOOpY 3aXUIICHICTh (KaJJOHOCHI OCH, OJ1KO0JIH, OTPY¥HI 3Mii) ["apHUM mpuKIIaI0M



ajJlanTalii 10 yMOB cepefoBuIIa € MIMIKpis. MiMikpis (BiJ rpeu. mimikoc —
HACJI1TyBaJbHUM ) — I1€ 3/IaTHICTh J0 YIOAIOHEHHS 3a 3a0apBiieHHIM, (OPMOIO YU
MOBEIIHKOIO OPTaHi3MiB OJHOTO BUAY (Moeneit) ocoonHamu iHmoro (imitatopamu). J[Bi
dhopmu MiIMIKpIi BIIKpuiK aHraidcbkuit yaenudt I'. beitc Ta Himenpkuit — ®. Mrosep.

3a 6eMTCIBCHKOT MIMIKpII TipIlie 3aXUICHUH BUJ yIOI1IOHIOETHCS 100pE 3aXUIIIEHOMY, a 3a
MIOJUIEPIBCHKOT — K1JIbKA 3aXUIICHUX BUIIB HACIIYIOTh OJUH OJHOTO, YTBOPIOIOUH
CBO€EpIHE KUIbLIE: iXHI BOPOTH, BUPOOUBILHU pedIieKC Biipa3u A0 OJHOTO 3 BU/IB «KUIBLS»,
HE YIIMal0Th TaKOX M 1HIIHX.

[Tpuxnamom OEHTCIBCHKOT MIMIKpIi CIIYTYIOTh A€SIKI TPOIIYHI METEIUKU-01/IaHu, sIKi TIOI10H]
710 HEICTIBHUX ISl ITaX1B METENMKIB 1HIIUX POIUH. Pi3HI METENUKH, MyXH, KYKH
HACJITyIOTh OTPYHHUX OC 1 OK1JI, HEOTPYHHI 3Mii — OTpYHHHX TOII0. MIOIIEPIBCHKY
MIMIKPIIO UTIOCTPYIOTh OTPYHHI YWICHHUCTOHOT1 3 MONEPEKYBATBHUM YEPBOHUM
3a0apBIIEHHSM 3 YOPHUMH IUIIMaMU (COHEYKa, KJION-COJIATUK Ta 1H.) 200 KOBTO-YOPHUM
(pi3H1 BUIU OC, JesiK1 MaByKH ). MIMIKpis y pOCIHH — II€ OKPEeMi MPUCTOCYBaHHS, 1110
HaraJytoTh 1HII BUAU. Tak, y I€IKUX POCIIUH KBITKH HE MAlOTh HEKTAPHUKIB, OJJHAK BOHU
HaraJlytoTh KBITKM T'apHUX HEKTAPOHOCIIB 1 IUM MPUBAOIIOIOTh KOMaxX-3anuiatoBadiB. KBiTku
JeAKUX TPOIMIYHUX OpXiJieH 3a (hopMOIo i 3a0apBICHHIM HaraaytoTh CAMOK MIEBHUX BUJIIB
MeTenukiB. CaMIll IIUX KoMax 3aluiIo0Th iX Y pa3l HapyBaHHS.

Hacnigkom aganTamiiiHuX MpoLECiB € ICHYBaHHS aHAJIOTTYHUX 1 TOMOJIOTIYHUX OPraHiB, a
TaKOX PYJUMEHTIB Ta aTaB13MiB.

T'omonoeis (BiJ TpEUbK. 20M0.102i51 — BIATOBIHICTh) — II€ BIJIMOBIAHICTD 3arajIbHOTO TUIAHY
OyZI0BM OpraHiB pi3HUX BUJIB, 3yMOBJIEHA IXHIM CHUTHHUM MOXO>)KEHHSM.

VYHacnigok aganrtauii 10 pi3HUX YMOB KHUTTSI TOMOJIOTIYHI OPTaHH B PI3HUX BHJIIB MOXKYTh
3HAYHO BIAPIZHITUCS MK CO0010, 1 €HICTh IXHBOTO TTOXO/[’KEHHSI BCTAHOBJIIOIOTH JIUIIIE Ha
MI1JCTaB1 JOCIIKEHb BHYTPIIIHbOI Oy/10BU, 1HAUBITyaIbHOIO PO3BUTKY, JaHUX
MaJIEOHTOJIOT 1 TOLIO.

[Ipuknagamu rOMOJIOTTYHUX OPTaHiB € NEPeIHl KIHIIBKY (HOra, KpUIo, pyKa, JacTH TOLIO)
PI3HHUX XpeOeTHUX TBaApHUH a00 BUA03MIHU KOPEHS BUIIUX POCIUH (KOPEHEIUTiI, KOpeHeBa
OyJsib0a TOIIO)

B 0co0uH pi3HUX TAKCOHOMIYHUX TPYIl MOXKE CIIOCTEPIraTUCs KOHBEPIeHIIsl — I0sBa
PI3HHX O3HAK y Pe3yJIbTaTi MPUCTOCYBAHHS Pi3HUX OPTaHI3MIB JI0 THX CAMUX YMOB
MPOKMBAHHS (METEJIMKH 1 ITaxXu, KUTU 1 pubu). Tak BUHUKAIOTh AaHAJIOT14YHI OPTraHu.

Ananoeii (BiJl TpeubK. axa102isi — MoII0HICTh) — 11€ TTOA10HICTh OyI0BH OPTaHiB Pi3HOTO
MTOXOJIPKeHHSI, SIKI BUKOHYIOTh OJIHAKOB1 (DyHKIII1.

AHanOriyHUMHU OpraHaMu €, HAMPUKIIAJl, Kpujia MTaxiB 1 KoMax. Y NTaxiB KpUiia
PO3BUHYJIHCH SIK BHJIO3MIHA MEPEHIX KIHIIIBOK, @ B KOMaX — sIK OOKOBI BUPOCTH MOBEPXHI



Tu1a. Takok aHAJIOTTYHUMHU OpraHamu € 310pa puo, MOJIIOCKIB 1 paKOMOAI0HUX, a B POCIUH
— KOJIFOYKH, SIKI € BUJJO3MIHAMH MMaroHa (TJ1i1) 9u JIUCTKIB (6apOapuc, KaKTyCH).

Pyoumenmu (Bin nat. pyoumenmym — 3a4aToK) — 11€ OPTaHH, HEJOPO3BUHEHI Y CIIPOIICH1
B OCOOMH MEBHOT'O BUy BHACIIOK YTPaTH CBOIX (DYHKIIIH MIPOTATOM (p1JIOTCHE3Y,
HaIPUKJIAJI, 3JIMIIKHA Ta30BOTO MOSCY B KUTIB, HEIOPO3BUHEH1 04l KPOTIB, JIyCKOMO110H1
JUCTKHU BEpOII0KOi KOMoukH. ToOTo 111 aganTaii npeakiB cTajld HEMOTPIOHUMH IS
HAIAJKIB y 3B’ 43Ky 3 aJ[alTali€lo J0 HIINX YMOB KUTTS. IX pemyKIlisl 103BOJIIIA OPTraHi3My
30epertu MarepiaibHi i eHEPreTUUHI PECYpPCH ISl IHIIUX, OUTbII MOTPIOHUX aJanTallii.
Amasizmu (Bif J1aT. amasic — MPEJIOK) — MPOSB Y OKPEMHUX MPEICTABHUKIB BUIY CTaHIB
O3HaK, MPUTAMaHHUX IXHIM npeakaM. Hanpukiazn, iHKOIM HAPOIKYIOTHCS JIFOJIU 3 XBOCTOM,
I'YCTUM BOJIOCCSIM Ha BChOMY TUJ1, 3 Oararbma cockami. Lle siBuiie 1eMOHCTpY€E PO3BUTOK
ajlanTalii npeakiB 3aBISKY 30010 Y CITaIKOBIN Mporpami 4u npoiieci emopiorenesy. byan-
AKa aJanTallis € CKIaJHUM KOMIUIEKCOM MOP(OJIOTTYHHX, (1310J10T0-010XIMIYHHUX 1
TFeHETUYHHX y3aeMO/1ii. ToMy, HaBiTh Y BUIIAJIKy BTpaTH NOTPEOM B HIH Ta i1 peayKuii,
MOTEHI[II1HA MOKJIUBICTb 11 BIITBOPEHHS 11I€ JOBTO 30€piracTbcs B reHOM1 BUTY.

IpeaganTamii

AnanTanii )KUBUX OpraHi3MiB He BUHHKAIOTh i3 HiUOT0. IXHiif pO3BUTOK 6a3y€eThCs Ha THX
CTPYKTypax 1 MOXKJIMBOCTSIX, SIK1 BJ)K€ € B LIMX OPraHi3MiB. SKIO AJig ajanTaiiii J0 MeBHUX
YMOB MOTPIOHO YTBOPUTH CKJIAJAHY CTPYKTYpPY, TO 4aCTO OyBae Habarato mpocCTille 3MIHUTH
(YHKIIIIO BXKE ICHYI0YOi CTPYKTypH a00 oprana. O3Haku opraHizmy (HOro CTpykTypH,
610xiMiuH1 200 (Pi1310JI0TT1YHI 0OCOOIUBOCTI TOIIIO), SIKI MOTEHIIIHHO MOXYTh CTATH OCHOBOIO
MIPUCTOCYBAaHb Y 3MIHEHUX YMOBAaX 1CHYBAaHHSI, HA3UBAIOTh MpeaJanTallisIMH.

[Ipuknagom npeaganTaiii MOKyTb OyTH M'ICHUCTI IJIaBLl OpeaKiB aMmpiOiid, Kl HOXOAATh Bij
kuctenepux pud. Bonu BukoHyBanu (yHKIIIIO 3a0€3MeUeHHs MaHEBPYBaHHS I11]1 4ac
IUIaBaHHs. AJie Micis IepeceIeHHs] Ha MIUJIKOBOJIS BOHU MTOYaIl BUKOHYBATH JOIOMIKHY
GbyHKIIII0 — 3a0€e3MeueHHs MOB3aHHs Ha MYJIUCTOMY JIHI TaM, JI€ IJIaBaTu 0yJI0 HEMOXKIIMBO.
VY mporieci pUCTOCYBaHHS KUCTEHEPUX PUO 0 KUTTS HA CYXO0JI1 MJIaBIll BTPATUIN CBOIO
cTapy OCHOBHY (PyHKIIIt0. A gomomMixkHa (yHKIIIsl cTaja JAjis HUX HOBOK OCHOBHORO. [1nmaBiri
MEPETBOPUITUCS HA JIAMH, O JTO3BOJWIIO TBAPUHAM aJanTyBaTHUCS 10 KUTTS Ha CYyXOJI0II.
KinbkicTh naBLiB BU3HAYMIIA 1 KUIBKICTD JIall Y HAINAAKIB LIUX pUO. Y Cl BOHU CTaH
YOTHUPHIATTUMHU.

IMocTapanTamii

Apnanrariii, 1110 BUHUKIIA B OpraHi3Mi, HE € 3aBEpIICHUMU, BOHH MOCTIMHO
BJIOCKOHATIOIOTHCS. EBOJTIONIITHI 3MiHU, K1 BIIOCKOHAIIOIOTH YK€ ICHYIOY1 ajanTartii
oprasi3miB, Ha3UBarOTh NocTaaanTaiieto. [locraganTaii MOXXyTh (OpMyBaTHCS K Y MekKax
OJIHOTO BUJY, TaK 1 IiJl YaC yTBOPEHHS HOBUX BUJIIB IIUISIXOM MiKPOEBOJIIOLIII.



VY BUMajKy rmocrajanraii He BUHUKA€E HOBUX IPUCTOCYBaHb. AJle CyTTEBO
BJIOCKOHAJIIOIOTHCA T1 IPUCTOCYBAHHS, SIK1 BXKE € B I[1€1 CHCTEMATHUYHOI IPYIIH OPTaHi3MiB.

[Tpuknamom mocTamanTalii € MPUCTOCYBaHHS MPEACTaBHUKIB poauHu JKupadosi 10
Xap4yBaHHS JUCTIM JiepeB. i1 yCmimHOTo X cCroKuBaHHs OyJia MmoTpiOHa BUIOBKEHA N,
sIKa JI03BOJISLJIA JIICTaBaTH JIUCTS 3 BEPXHBOI YACTUHU KPOH. AJaNTaIli€lo 10 IbOTO THUITY
’KUBJICHHA OYyJI0O BUJIOBXXCHHS IIHUI. A OT CTyMiHb BUJIOBXKEHHS 3aJI€KaB yke BiJ GopMu 1
PO3MIpiB KPOHU JCPEB, JTUCTS SAKUX CIIOKUBAIHM TBApUHU. TOMY TOBKHUHA 1K1 B OKari, sIKi
KUBYTH Y JIicax, € MEHIIIO0, HIX Yy >kupadis, ki 00'i1al0Th BUCOKI JiepeBa B CaBaHaX.

JloMallHE 3aBAAHHS: ONPALIOBATH MaTepial yPOKy Ta CKIACTH KOHCIEKT (IIiapyYHuUK
B.Co6ous. biosoris 1 ekonoris 11 kiac pisens crangapry. Crop. 4-11)

3BopoTHiii 3B s130k: email n.v.shadrina@ukr.net
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