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OBICTPO MOATOTOBUTHLCS K YCTIEITHOM cjaue 9K3aMeHa.
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OTBETDHI HA
IAK3AMEHAIINOHHBIE BUJIETDI

buaer Ne 1

Bomnpoc 1. KileTka — cTpykrypHas 1 PyHKIIHOHAJIbHAS
eIMHNIA OPTaHN3MOB BCeX APCTB *KUBOH NMPHUPObI

Bce HbIHE cymiecTByOIIee pa3HOOOpa3ue KUBbIX OPraHU3MOB
yUYeHbIe pacrpeessioT MO YeTIPeM [IapCTBaM: BUPYCHI, TPHOBI,
pactenus, KuBOTHBIE. [IpeacTaBuTenn Tpex MOCIEAHUX APCTB
UMEIOT KJIETOYHOE CTPOEHHE, UTO CBUJIETEIbCTBYET 00 UX POJ-
crBe. Bupychl — HeksleTouHass (hopma KU3HMU.

Opranu3mMel MOTYT OBITh TIPE/ICTABJIEHBI OHOM-EMHCTBEH-
HOW KJIETKOM (MPOCTEUIIINE) UM MOTYT COCTOSITh U3 MHOKECTBA
KJIeToK. OTHOKJIETOYHBIE CTOSIT Ha O0Jiee HU3KOM YPOBHE pa3BH-
THS1, HEXKEJIM MHOTOKJIETOUHbIE, HO CTPOeHUE U (DYHKLIMOHUPO-
BaHUE KJIETOK T€X U IPYTUX MPAKTUYECKU OMHAKOBO, YTO TOBO-
puT 00 X (PUIOTEHeTUIECKOM POJICTBE (MHOTOKJIETOYHBIE MPO-
M3O0IIUIA OT OTHOKJIETOYHBIX ). [[penMyI111ecTBO MHOTOKJIETOUHBIX
COCTOMT B TOM, UTO BCE CBOMCTBA M OCOOEHHOCTH KJIETOK (0OOMeEH
BEIIIEeCTB, JIBIKEHUE, Pa3MHOXEHHEe, CMEPTh) TOBTOPEHBI MHOTO
pa3, YToO MPUBOAUT K YBEJTUYECHHUIO TTPOIOKUTETBHOCTU KU3HU
0co0U, BOBMOKHOCTH OCTaBUTh OOJIbIIIE TIOTOMKOB M MEHBIIIEH



3aBUCUMOCTH OT BHEUIHHUX YCJIOBUM.

KJeTku pasHbIX OpraHu3MOB MMEIOT CXOHOE CTpoeHue. Bee
’KMBbIE OPraHU3MBI IO CTPOEHUIO KJIETOK JIEISATCS Ha JIBE OCHOB-
HbIE IPYIIIBL: NPOKapUuomul U sykapuomsl. [IpokaproTsl HE NMe-
10T Y4eTKO O(OPMJICHHOTO Si/Ipa, OpraHelyibl (KpoMe prudOoCcoM)
3aMeHeHbl MEMOpPaHHBIMU CTPYKTypamHu. B KjleTKax 3yKapuoTH-
YEeCKMX OPraHU3MOB MMEIOTCS Sipa M HAOOp OpraHesi B 3aBUCH-
MOCTH OT BU/1a U PyHKIMH KJIeTKU. HecMOTps Ha eIMHbII ITPUH-
UM CTPOEHUSI U CXOJHBI XUMUYECKUI COCTaB, MEX]y KJIeTKa-
MU 9YKapUOTUUYECKUX OPraHU3MOB Pa3HbIX LIAPCTB UMEIOTCS CY-
IIECTBEHHbIE pa3inuusl. Bee Ki1eTku umMeoT 06004Ky — IJ1a3ma-
JIEMMY, BBIIOJIHSIIOUIYI0O OJUHAKOBbIE (DYHKIIMM HE3aBUCUMO OT
MIPUHAJIEKHOCTH KJIETKH K KakoMy-T10o0 1apctBy. Kietku pac-
TeHUI U IPUOOB UMEIOT KECTKYIO KJIIETOUHYIO OOOJIOUKY — KJIe-
TOYHYIO CTEHKY. Y TPUOHBIX KJICTOK OHAa COCTOUT W3 XWUTHHA, a
y PacCTUTENIbHBIX — U3 11eJUTI0103bl. KiieTku GakTepuil OKpyKeHbl
CIU3UCTON Kancysou. JKMBOTHBIE KJIETKU KJIETOUHOW CTEHKU He
umeroT. Popma, pasmepsl KJIETOK Pa3iMyYHbl U 3aBUCAT OT BbI-
NoTHAeMbIX (PYHKIIMA. TOUHO Tak ke BCe KJIeTKH UMEIOT SIAPO U
IUTOIJIA3MYy C OCHOBHBIM HAOOPOM OpraHesI: SHJ0IIa3MaTuye-
CKOH ceTbl0, armapatoM ['obaxu, pudocoMaMu, MUTOXOHIPHSI-
MU, Ju3ocoMamu. Kaxaas U3 3TUX oprasesul BHIIOJHSET CBOIO
(pyHKI1IMIO, HO X AESITETIBHOCTD B 3aBUCUMOCTH OT OTpeOHOCTEe!
KJIETKM OCJIa0eBaeT WM YCUIIMBAETCH.

Knerka — He TONBKO CTPYKTYpHasi, HO U (PyHKIIMOHAJIbHAS
€/IMHUIIA )KUBOTO OPraHu3Ma, TaK KakK CrocoOHa MOTpedssaTh U



npeoOpa3oBBIBATh SHEPIHUIO U BEIECTBO. Bee BelecTsa, mocTy-
NUBIIME B KJIETKY W3BHE, BOBJICKAIOTCS B META0OJM3M COCTO-
SIIIUA U3 TJIACTUYECKOro OOMeHa M SHEPreTHYecKoro oOMeHa.
ST /Ba Mpoliecca HEPa3pbIBHO CBSA3aHBI Mexay coOoil. CuH-
TeTUYECKUE PEaKIUU, B XOJie KOTOPBIX BBIPAOATHIBAIOTCS Be-
IIECTBa, HEOOXOMUMBIE KJIeTKEe, HYXIAIOTCS B SHEPIUU. DHEP-
Tvsi OCBOOOXKJaeTcsl MpH pacraze (OKUCIEHUH) BEIIeCTB B XOJIe
quccuMuisanuu. Peakiimy pacniajga npoucxoasT B IPUCYTCTBUA
(epmeHTOB, 0Opa3yeMbIX MPH ACCUMUJISIINN. B3anMocBsI3b mia-
CTUYECKOTO U SHEPreTUIeCcKOro OOMEHOB Orpe/esisieT (DyHKIH-
OHAJILHYIO 11€JIOCTHOCTb KJIETKH.

Bce kyieTku pactyT M pasMHoxkaTcs. PazMHO)eHue rpouc-
XOIUT IyTeM MUTO3a. JlesieHne HacTynaeT u3-3a U3MEHEHUsI OT-
HOITIEHUS1 00beMa IUTOIUIA3MBI K 00beMy siapa. [Ipu mutose Ha-
ClIeICTBeHHas MH(popMalvs iepeJaeTcs JOYEPHUM KJIETKaM I1ie-
JUKOM. B pe3ynbTare MUTO3a MOTY4aloTCs TEHETUYECKU UJCH-
TUYHBIE KJIETKH (OCOOM Y MPOCTEHINNX ). B MHOTOKJIETOYHOM Op-
raHM3Me MUTO3 — CIIOCOO pocTa.

Takum 00pazom, 1O TOJIOKEHHIO «OIUH» KJICTOUHON TEOPHUH,
KJIETKA — CTPYKTypHasi U (PyHKIIMOHAJIbHAS €AVUHULIA BCETO KU-
BOTO.

Bomnpoc 2. [TaseonTon0ru4yeckue, CpaBHNTEJILHO-aHA-
TOMHYECKHE, YMOPHOJOTHYECKHE J0KA3aTeJbCTBA JBO-
JIONNH OPraHu4YeCcKoro Mupa

CeeneHus, NOATBEPKAAIIME TEOPUIO IBOJIIOLUU OpraHrye-
CKOT0 MHpa, MOCTYNAIOT U3 pa3HbIX pasaenoB ouonoruu. Cpenu



HHX — MTAJIEOHTOJIOTUS1, CPABHUTEIbHAsI SMOPHOJIOTUs1, AaHATOMUS
1 Mopgonorus.

[laneoHTONOrMS U3yYaeT UCKONIAeMbIe OCTAHKU OPraHU3MOB,
’KMBIIMX KOrJAa-TO HA IUIAHETe. YCTaHOBJIEHUE BO3PACTa MOPO/,
B KOTOPBIX ObUIM HAlJIeHbl OCTAHKH, MIO3BOJISIET ONPEIeSTUTh I1e-
pYozI, B KOTOPOM KWJI JaHHBIA opranu3M. Ha ocHoBe 3TOr0 ObI-
JIa IOCTPOEHA TEOXPOHOJIOTMYECKAsl KA TPy KUBOTHBIX U
pacrenuii. Camble IpeBHIE OPraHU3Mbl ObLITM OYE€Hb TPUMUTHUB-
HBI 1 HEPa3HOOOpasHbl. MIX OCTaHKM HaXOAsT B APEBHUX MOPO-
nax. B Momoapix moposax MosIBISIIOTCS OCTAHKM Bce Oonee pas-
HOOOPAa3HBIX U YCIOKHSIOMMXCS opraHu3MoB. CyIliecTBOBaHNe
NEepPEeXOHbIX (POpM, COYETAILIMX MPUMUTHBHBIE U Oosiee BbI-
COKOOPraHMW30BaHHBIE IPU3HAKK — OJIHO M3 OCHOBHBIX JJOKa3a-
TEJILCTB 3BOMOLMU. Kax bl BUJ NOSBIISIICA B COOTBETCTBUU C
YCJIOBUSIMH, TTPe00IaJaloNMMH B €70 BPEMsI, TPOIIBETA, & 3aTeM
BBIMMpaJl, ycTynast OIM3KOpOICTBEHHOMY BUY. [IprMepamu Ta-
KHUX MepexonHbix opM SIBISAIOTCS: 1) apXxeonTeprKC — UCKOIa-
eMas MepBOITULA IOPCKOTrO NEPUOJA, CBA3YIOLIEE 3BEHO MEXKIY
PENTIIIMSMU U ITUIAMU, 2) CEMEHHbIE AaNOPOTHUKY — MEPEXO/l-
Has (popMa Mexk/ly NaropOTHUKOBUAHBIMU U FOJIOCEMEHHBIMMU.

Vckonaemble JTaHHBIE HE JAIOT [TOJTHOW KApTUHBI Pa3BUTUS Op-
TaHUYECKOTO MHpa (CJIeJCTBIE HEOMaronpUsTHBIX YCIAOBUH IS
OKaMEeHEHUsl, OBICTPOTO Pa3JIOKEHUsI MATKOTEIbIX OPraHU3MOB,
3aTpyIHEHUS IIPU UCCIIEA0BAaHUN MOPCKOT'O JIHA), HO BCE XKE CBU-
JETEJCTBYIOT O IPOrPECCUBHOM Pa3BUTHM OPraHUYECKOro MU-

pa.



CpaBHUTEIBHO-aHATOMAYECKHUE [I0KA3aTeIbCTBA IBOJIIOLIAN
MOSIBJISIIOTCS TIPU YCTAHOBJICHWH CTEINIEHU CXOJCTBA U Pa3/IAuvi
B CTPOEHUU OpPraHu3MoB. Bo-NiepBbIX, BCE OPraHU3Mbl UMEIOT
KJIETOYHOE CTpoeHue. Bo-BTOpBIX, IpU CPABHEHUM OPraHU3MOB
MO’KHO BBIJIEJIUTh TOMOJIOTUYHBIE W AHAJIOTMYHbIE OpraHbl. [o-
MOJIOTUYHBIE OPTaHbl UMEIT OOIIee MPOUCXOXK/IEHHEe, CXOIHOE
CTPOEHUE U TOJIOKEHUE B OPraHU3Me, HO BBIOJHSIOT Pa3jiny-
Hble pyHKIMU. OHU ABJIAIOTCA TPUMEpPaMU aJalTAllUK K Pa3HbIM
YCIIOBUSIM Cpe[Ibl M JIOKa3aTeIbCTBOM OJIM3KOro (bujioreHeThye-
ckoro poactsa. [IpuMepoM MOTryT CITyKUTh KOHEYHOCTH MO3BO-
HOYHBIX, TOCTPOEHHBIE 110 OJJHOMY IIJIaHy MATUNAJION KOHEYHO-
CTU. AHAJIOTMYHBIE OpraHbl He 00JIaIal0T OOIIUM CTPOEHUEM U
MIPOUCXOXKIEHUEM, HO BBINOJHSIOT cXoaHble (pyHKIMuU. [Tprme-
PBIL: IJ1a32 TIO3BOHOYHBIX 1 HACEKOMBIX, KPbLThsl 0a00YEK U TITHII.
AHaNoOrnyHble OpraHbl CIyX)aT JA0Ka3aTeIbCTBOM MPHUCIIOCOOU-
TEJIHOTO XapaKTepa 3BOJIIOLUH.

Cyl1iecTBOBaHME PYIMMEHTOB (alMeHIMKCa y YEJIOBEKA, Ta-
30BBIX KOCTEM 3M€W M KUTOB M [Ip.), MPOSIBJIEHUE ATaBU3MOB
(0OWITBHOTO BOJIOCSTHOTO MOKPOBA Ha JIMIIE, PyKax u Teje, yBe-
JIMYEHUE YUC/IA KOITYUKOBBIX MIO3BOHKOB Y JIIO/IEN) TAKKE SBJISI-
I0TCS1 JOKA3aTeIbCTBAMU SBOJIIOLIUU.

JlaHHBIE SMOPHUOJIOrMY UMEIOT OYEeHb OOJIBIIIOE 3HAUCHUE JITIST
000CHOBaHMS Teopuu IBomoIMU. ['ekkeneM ObuT chopMyIrpo-
BaH OMOTreHEeTUYECKUI 3aKOH: 3apOJIbIII B CBOEM Pa3BUTUM (OH-
TOre€He3e) MOBTOPSIET UCTOPUUECKOE Pa3BUTHE I'PYIIIbl, K KOTO-
pou OH npuHaIeKUT (punnorenes). Hanpumep, ecau B3sTh No-



3BOHOYHBIX, MX 3aPOJIBIIII HA OIpe/Ie/IeHHbIX ITarax nmpuoopera-
eT KaOpsl U KaOepHBIE e, TBYXKaMepHOe CepIIe ¢ OIHUM
KPYroM KpOoBOOOpaIleHUs U T. T1.

B nanpheiiiiem paznuunsie yuensie (A. H. Cesepres, A. O.
KoBaneBckwii) yTOUHSUIM IaHHbIE SMOPHOJIOTUH U JIOKA3aJI1, 9TO
OHTOTeHE3 MOBTOPSIET HE CTPOEHUE B3POCIIBIX TPEKOBBIX (hOPM,
a CTaJIuu UX 3apOJIbIIIEH.

Hmerotcst OMOXMMHIYECKUE JI0KA3aTeNIbCTBA POJICTBA U IBOJTIO-
LIUM MUPA: CXOICTBO AMUHOKUCJIOTHBIX MOCJIEJOBATEIbHOCTEN B
0enKax M HyKJIEOTHIHBIX nocnenoBarenbHocteil B [JHK y pas-
HBIX TAKCOHOMUYECKHX I'PYII (4eM OOJIbIIe CXOACTBA, TeM OJIH-
e POJIICTBO) U ApPYyTHUE.

Bonpoc 3. PaccmoTperh BHelHee CTpOeHHEe IBeTKa
HACEKOMOOMbBLISIEMOr0 PACTEHNSI ¥ BBISIBUTH MPHUCIIOCO0-
JIEHHOCTh K ONbLICHHI0 HACeKOMBbIMH. QO BSICHUTDH, KaK
MOTIJI0 BO3HHKHYTH 3TO MPHCIOCOOIeHne

[lepeHocUMKamMu TbUIBLIBI TTPU MIEPEKPECTHOM OITbLJIEHUU Ya-
11Ie BCEro SIBJISIIOTCSI HACEKOMBbIE. DBOJIOIMS TOKPHITOCEMEHHBIX
HACEKOMOOIIbUISIEMBbIX PACTEHMI IUIAa COBMECTHO C 3BOJIOIM-
€l HaCeKOMBIX-OIbLIUTENEH MO MyTH TECHOTO MPUCTIOCOOIEHUS
L[BETKA U HACEKOMOT'O JIPYT K JIPYTYy.

K umciy takux npucnocoOyeHuil cieayeT OTHeCTH ONThYe-
CKHe€ CPeJICTBa MPHUBJICYCHHUS], KOTOPBIE CIIOCOOCTBYIOT 3pUTEb-
HOW OPUEHTALIMM HACEKOMBIX B TOMCKaX HYKHOIO pacTeHMS.
[[BeTKM HACEKOMOOMBUISEMBIX PACTEHUH, KaK MpPaBUIIO, JTHOO
KpYIIHbIE, OIMHOYHbIE, SIPKO OKpAIlleHHbIE (IIUMMOBHUK, IMHOH,



I'BO3JIMKA, MaK M JIp.), JIMOO MeJIKhe, COOpaHHbIE B XOPOIIIO 3a-
METHBIE COLIBETUSI, UMUTHPYIOIINE [IBETOK (KOP3UHKHU CJIOKHO-
IBETHBIX, COLIBETUSI CUPEHHM, aKal[uK, YepeMyxu u T. A.). Hema-
JIOBOXHYIO POJIb UI'PAET OKpacKa JIETIECTKOB BEHYMKA I[BETKA.
PanHenBeryiye BUIbl paCTE€HUI UMEIOT Yalle Bcero huosero-
BbI€ M CHHHE LIBETKH, 3aMETHbIE Ha (pOHE MpoTanuH. besnvie u
JKEJIThle BEHUMKU BBIIEIAIOTCS Ha (POHE SPKO-3€JIEHOM TPaBbl Y
TEX BUJOB pacT€HUM, KOTOpbIe 1IBETYT B JieTHUW nepuo. Kax-
JIOMY BUJIy HACEKOMBIX-OIbUIATENIE CBOMCTBEHHO OITpeJiesieH-
HOE€ IIBETOBOCITPUSAITHE, MOITOMY MX MPHUBJIEKAOT BETKU OMpe-
JIeJIEHHOU OKpacku. Kpome Toro, y JIbLBUHOTO 3€Ba, OPXUAHBIX
OCHOBaHHUE BEHUYMKA UMEET XapaKTEPHbIN PUCYHOK B BUJIE TOUYEK
Y NMYHKTUPHBIX JMHUM, YKa3bIBAIOLIUII HACEKOMOMY MECTO TO-
CaJKH.

Bosbinioe 3HaueHre B MMOMCKaX MUK JJ1s1 HACEKOMbBIX UMEIOT
3araxu IBETKOB. XOPOIIIO Pa3BUTOE OOOHSHUE TIO3BOJISET Hace-
KOMBIM HaxOJIUTh IIBETKM KaK C MPHUSATHBIM apoOMaToM, TaK U C
PE3KUM 3aaxoM.

Okpacka, popma, pa3mepsl, 3aaxy BETKOB CIIy:KaT JJIs Ha-
CEKOMBIX JIMIIIb yKa3aTeJsIMA Ha MPUCYTCTBUE B HUX IJIABHOM
MIPUMaHKU — TBUIBLIBI U HEKTapa.

CrpoeHue poToBOro anmnapara HaCEKOMBIX-ONbUIMTENIEH, TO-
CEIAOIIMX [BETKU PACTEHUI OMpe/IeIEHHOTO BUIA, TPUCTIOCO0-
JIeHHI 1J1s1 cOopa HeKTapa, KOTOPbIA HAXOIUTCS Y OCHOBAaHUS Jie-
MIECTKOB BEHYMKA B BHUJIE€ CHEIMATBHBIX KapMaIllKOB-HEKTapHU-
KOB (JIIOTMKOBBIC).



[IBeTKM HEKOTOPHIX pPACTeHHUI HACEKOMBIE TMOCENaloT pajau
MBUTBIIB, KOTOPYIO OHU MOE/IAIOT Cpa3y WK COOMPAIOT B IMMPOK KaK
ULy U151 TUYUMHOK. Bonbiioe kommyecTBo ThiuMHOK (10 100 n
Oostee), XOpOoITIo pa3BUTHIE KPYITHBIE MBUTBHUKU HA OTHOCHUTEb-
HO KOPOTKHX THIYMHOYHBIX HUTSX SBJISIOTCS IPU3HAKAMU 11BET-
KOB HACEKOMOOIBLISIEMbIX PACTEHUM.



bunuaet Ne 2

Bonpoc 1. CtpoeHue u Ku3HeAEsSITEJbHOCTH PacTH-
TeJbHOM KJIETKH

PactutenbHasi KieTKa, Kak TUITMYHAS yKapUOTHYecKas, Co-
CTOUT U3 TPEX KOMIIOHEHTOB: OOOJIOUKH, IIUTOIUIA3MBbI U SIApa.
XapakTepHbIMU €€ 0OCOOCHHOCTSIMU SIBJISIIOTCS TOJICTast LEeJUTIO-
JIO3Hasl KJIETOYHAsl CTeHKa, HAaJIM4Yue B LUTOIUIa3Me BaKyolsleH,
TUIACTU/I, OTCYTCTBUE IIEHTPUOIU. Pe3epBHBIN yriieBoja — Kpax-
MaJl.

OO0OJI0UKY COCTABISIIOT IUTOIUIA3MaTU4ecKass MemOpaHa
(ma3maneMMa) U KJI€TOYHasl CTeHKa, KOTopasi OTXOOUT KHapy-
KU oT MeMmOpaHbl. KierouHasi cTeHKa COCTOMT U3 TEeJUTIONO3bI,
NI03TOMY OHa onpezenser (popMy KJIETKH; AaeT MPOYHOCTh. Ye-
pe3 CpeAMHHbIE TUIACTUHKH, COEAMHSIONIME COCeTHUE KJIETOY-
HbI€ CTEHKH, MPOXOAAT IJIA3MOIECMbI, OCYILIECTBIISIONINE CBS3b
COCEeTHUX MPOTOIUIACTOB B €AUHYIO CUCTEMY.

Snpo — HanOonee BakHasi CTPYKTypa KJIETKU, HeoOXxoaumast
VTSI KU3HEJeATeIbHOCTU. SIIpO OKPYKEHO siJIEpHON 0OO0IOUKOM
U3 JIByX MeMOpaH, B KOTOPON MUMEIOTCs TIOPbI, Yepe3 HUX MPOUC-
XOOUT OOMEH BelIeCTB MEXAY SIIPOM U IUTOIUIa3Mon. BHyTpu
HAXOIUTCA HyKJIeoIUla3Ma (KapuoIrulazMa), CoaepkKaiiasi MOHbI,
OeJIKH, HYKJICOTU/IbI, XPOMATHH U SIPBIINIKO. XPOMATHH — CITU-
panbHO 3akpyueHHble MoneKkynbl [JJHK, coenunennble ¢ Genka-
MU-TUCTOHaMU. B siipe 3aMeTHO sIIPBIIIKO — OKPYTJIasi CTPYKTY-



Pa, BBIMONHSAONIAS (PYHKIIUIO CHHTE3a pUOOCOMAITBHBIX €TUHHII.
Knerky 3anonHser nuroruiasma, CoCcTosIas U3 OCHOBHOTO Be-
1IECTBA, OPraHe/T U BKJIIOYeHUd. OCHOBHOE BEILIECTBO— BOJJHBIN
pacTBOp HEOPraHWMYECKHUX U OPraHMYECKMX BEILECTB, 3aIlOJIHS-
IOLIUI IPOCTPAHCTBO MEXIY opraHesyiaMu. B HeM mporekaior
pa3JIMYHble XUMUYECKHE PEAKLIMU U (PU3UOJIOTMYECKHE TTPOLIEC-
CBI.

BkutioueHust — BpeMeHHble 00pa30BaHus B KJIETKE, MOSBIISIO-
IMEeCs ¥ UCcYe3alolye B mporiecce Metadoam3ma (CeKpeTopHbIe
TpaHyJIbl, 3aMacaloIIIe BEeCTBA; MPOILYKTH OOMEHa BEIIECTB 1
T. II.).

B ksieTkax cozmepxarbcst MeMOpaHHbIE 1 HEeMeMOpaHHbIE Op-
ratesuisl. K HeMeMOpaHHBIM OTHOCSIT ITUTOCKENET U PUOOCOMBI.
Llutockener opmupyeTcss U3 MUKPOTPYOOUYEK, OH TOIIEPKH-
BaeT (popMy KIJIETKH, OCYILECTBJISIET BHYTPUKJIETOUHBII TpaHC-
NOPT U y4acTBYeT B SHAOIMUTO3e. PUOOCOMBI — OUeHb MEJIKHUe Op-
raHeJUIbl, COCTOSIINIME U3 JIBYX CYObEAMHUI], OONBIION U MAJIOH,
conepsxar 6enok u PHK. x ¢pyHkums — cuHTe3 OeKoB.

Supomazmaruyeckas cetsb (AI1C) — onHomemMOpaHHas opra-
HeJUla, pa3BeTBJIeHHAas cucTteMa KaHaibleB U 1uctepH. DIIC Obl-
BaeT 1epoxoBaroit v raakou. K mepoxosaroi IIIC npukpern-
JIeHBI puOOCOMBL. 31eCh MPOUCXOAUT MonuduKanus O6enkos. B
rinaakou DIIC cuntesupyrorces unuasl, ropMoHsbl. IIIC naer Ha-
yaJio anmnapaty [ onbaxu, 1m3ocoMam, BaKyoJIsIM.

Armmapat ['onpmxu (ADN) npeacTaBisier CTONKY MeMOPaHHBIX
y3bIpbKOB. B A" pOMCXOANUT HAKOIUIEHUE BEIECTB CUHTE3H-



poBanHbIX B IIIC, a Takke pereHepauus U pocT IJIa3MajIeMMBbl;
or Al" OTHIETUIAIOTCS JTM30COMBI.

JInzocomMbl — omHOMEMOpaHHbBIE OpraHeIbl B BUJie chepuye-
CKHX MEIIOYKOB, 3all0JIHEHHBIX (pepMeHTaMuU. JIN30COMBI MOTYT
niepeBapuBaTh KOMIIOHEHTHI COOCTBEHHOU KJIETKU, HAITPUMED, B
YCJIOBUSIX TOJOJAHUS WK ACTPAAUPOBAHUS CTPYKTYPHI.

MuToXOoHApUYN — ABYXMEMOpaHHbIE OpraHesUibl, BHYTPEHHSISI
MeMmOpaHa 00pa3yeT MHOTOUYHCIIEHHbIE BBIPOCThI — KPUCTHI. [1po-
CTPAHCTBO MEXk/ly KPUCTaMH 3arojiHeHO marpukcom. Ha kpu-
CTax U B MaTpUKce couepkarcs (pepMEHTBI, YYaCTBYIOIIKE B
karabonmusme. [lmacTuabl CBOMCTBEHHBI TOJMBKO PACTUTEIbHOM
KJIETKE, SIBJISAIOTCS MECTOM CHMHTE3a M XpaHeHMs yIieBonoB. Bee
TUIACTU/IBI ABYXMEMOPaHHBI.

B xnopomnacrax uger nponecc ¢gporocuntesa. [lpu pacnage
xJIopoduilIa XJIOPOIUIACTBI MEPEXOAAT B XPOMOIUIACTHI, KOTO-
pbIe 32 CUET KAPOTUHOUIOB OOECTIEUMBAIOT PA3IMYHYIO OKPACKY:
KPAaCHYI0, JKeJTYI0, keaTo-0ypyn. OueHb MHOTO XpOMOILIACTOB
COAEPXKUTCS B LIBETKAX W IUIOAAX pacteHuu. s xpaHeHus nu-
TaTeJIbHBIX BEIECTB MPUCIIOCOOIeHBI JiehKoracTel. Ix MHOTO B
KOPHSIX, CEMEHax U T. 1.

Bakyonu pacTUTENbHBIX KJIETOK KPYITHBIEe, OMHOMEMOpaHHbIE.
3arnonHsAeT BaKyo/b KJIETOYHbBIM COK — BOJHBIN PaCTBOP HEOpra-
HUYECKUX COJIEM, OPraHUYECKUX BEIIECTB, KUCIOPOAA, YIJIEKHUC-
JIOrOo rasza u T. 1. Bakyosb nogiepKuBaeT Typrop KJIETKU U UT-
paeT poJib B 00IIIEM BOJHOM PEKMME PACTEHUSI.

Bomnpoc 2. Apomopdo3 — riiaBHoe HampaBJieHHE JBO-



monun. OcHOBHBbIE apOMOP(0O3bI B IBOJIONNHU MO3BOHOY-
HBIX

C MoMeHTa CBOEero BO3HUKHOBEHU S ’KU3Hb HA HaIllel MIaHeTe
pa3BUBaJACh OT IIPOCTOrO K CIOKHOMY, YBEJIMUMBAJIA CBOE Pa3-
HOOOpa3ue, CrelnuaIn3upoBaIach, MpUCIIOcadIrBaIach K pas-
JIMYHBIM ¥ MEHSIOIMMCS YCIoBUsIM. Pa3paboTkoii mpoOieMbl
IJIaBHBIX HaIpaB/ieHUW 3Bomonuu 3aHuMaiuch K. b. Jlamapk,
Y. lapBuH, b. Pemu, [Ix. Xakciuy, a B Halllel cTpaHe TOT BO-
npoc paspadarsiBasicss A. H. CeBeprioBeiM U ero mikonoi. Ox
TIPE/JIOKUI BBIIETTUTH OMOJIOTMYECKUI IIPOTPECcC U3 OOIIero IMo-
HATUS BOMOIMK. bronornyeckuil mporpecc (BUaa v HaJBUI-
HBIX TAaKCOHOB) XapaKTEpU3yeTCsl YBEJIMUYEHUEM YHUCIIEHHOCTH,
pacuIMpeHueM 3aHMMAaeMOro apeaja U yBEeJIMYEHUEM KOoJuye-
cTBa TakCOHOB. OJJHMM W3 OCHOBHBIX IyTeH OMOJOrMYECKOTO
nporpecca sBisgercs apomopdo3. ApomMopdo3bl — 3TO YCIOK-
HEHUs CTpOeHUs U (PyHKIUH, BeaylIre K 00IeMy MOBBIIIEHUIO
YPOBHSI )KM3HECTIOCOOHOCTH.

Apomopo3sl 00ecneunBalOT MOAHITHAE YPOBHS OpraHu3a-
IIUM OPraHU3MOB Ha OoJiee BBHICOKMI ypOBeHb. VI3MeHeHus B
CTPOEHUM OPraHU3MOB HOCSIT OOIIMI XapakTep, He SIBJISIOTCS
MPUCTIOCOOTIEHNEM K KaKUM-JTMOO CHIeIIMaIbHBIM YCIIOBUSIM.

IIporpecc pocruraercsa ycuieHueM, JudHepeHINpPOBKON U
yCIOKHEHHEM (PYHKIIUIA OPraHOB M COOTBETCTBYIOIIMMU H3Me-
HEHUSIMU B CTPOEHUU ITHUX OPraHOB.

B ocHoBe apoMop030B JIeKUT KaKOe-THOO0 YaCTHOE IMPHCIIO-
coOJieHre, amoliee B JaHHBIX YCIOBUSIX Cpelbl KPYITHOE Tpe-



UMYILIECTBO JUIsl OpPraHu3Ma U CTaBsIllee ero B OJaronpusiTHbIC
YCJIOBUS IJIs1 PA3MHOKEHHUSI, YBEJIMUMBASI YACJIEHHOCTh. B 31X
OaronpusATHBIX YCJIOBHSIX 3aTeM IEepecTpanuBaeTCs BCSI €ro op-
ranu3anysi. ApoMopo3bl iepeJaloTcs U3 MOKOJICHUS B TIOKOJIe-
HME ¥ IPUBOJIST K 00pa30BaHMIO KPYITHBIX TAKCOHOB — KJIACCOB,
THIIOB U T. JI.

Apomopdo3sl (pOpMUPYIOTCS] HA OCHOBE HACIIEACTBEHHOM 13-
MEHYMBOCTH M €CTECTBEHHOTO 0TOOpa U SBJISIOTCS MPUCTIOCO0-
JIGHUSIMM IIUPOKOro 3HavyeHus. OHM JA0T TMPEUMYIIecTBa B
6opbOe 3a CyIIECTBOBAHME U OTKPHIBAIOT BO3MOKHOCTH OCBOE-
HUSI HOBOM, TIPEX/Ie HEIOCTYITHOW Cpe/ibl OOMTaHUSI.

OcHoBHbIe apoMOp¢03bI TO3BOHOUHBIX:

- BOBHMKHOBEHHE Y MAHIIUPHBIX PO YETIOCTEH /111 aKTMBHON
OXOTHI B PE3y/IbTaTe KeCTKOM KOHKYPEHIINH 32 MHUILEBbIE pecyp-
CHI;

- ITOYHOE JILIXaHUE U TPEXKaMEePHOE CEp/LIE Y TBOSKOIbIIIA-
IIMX ¥ KUCTENIEPBIX PHIO;

- pa3BUTHE TATHIIANION KOHEYHOCTH Y TIEPBBIX HA3EMHBIX TO-
3BOHOYHBIX — CcTeroueaos;



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/irina-tkachenko/primernye-voprosy-i-otvety-k-ekzamenu-po-biologii-11-klass/
https://www.litres.ru/irina-tkachenko/primernye-voprosy-i-otvety-k-ekzamenu-po-biologii-11-klass/
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