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INnTepatypa



16. 2KnBoe KneTo4HbIN YPOBEHb

» KneTtka — oCHOBHasA CTPYKTypHaa u
dbyHKUMOHaNbHas eanHULA XXUBbIX OPraHM3MoB
NMOMMMO BUPYCOB, ECIIN NX pacCcMaTpuBaTh Kak
HEeKNeTo4YHYy0 oopMy XU3HU. KneTka
XapaKkTepusyeTcsi CaMOBOCMNPOU3BEAEHNEM,
cobCTBEHHBIM OOMEHOM BELLLECTB N PA3BUTUEM.
[Tpn 3TOM B page criydaeB KneTka criocobHa K
CaMOCTOATENBbHOMY CYLLECTBOBAHUIO — KaK
oTAenbHbIN (OOHOKNETOYHbLIN) OpraHnU3Mm, B
OpYyrux criy4asax oHa criocobHa K cneuuanusaumm
B COCTaB& MHOIOKIETOYHbIX OPraHU3MOB.






YHMBEPCaNbHOCTb KNETKU

» KneTtka Obifia oTKpbITa aHIMUUCKUM
ectecTBoucnbiTateniem Pobeptom ['ykom
npu nccrnegoBaHM NNaBy4YeCcTU
npobkoBoro gepesa B 1665 T.
Brnocnenctemn nccnenoBaHus nokasanu,
YTO BCE PACTEHUSA U XKUBOTHbIE COCTOAT U3
KIMETKU UMW KINETOK, ObINO BbISBIMEHO
CITO)XHO€ CTpoeHune KneTkn. Knetka
ABMAETCA OCHOBHbIM OOBLEKTOM U3YYEHUS
LMTOSOrUnN, U KNeETo4yHoU bronoruu.






PA3HOBUOHOCTU KNETOK
* BbiaenatoTtca gBe pa3HOBUOHOCTU KNETOK

— 0e3agepHble (MPOKapnoThl) U
cogepxalume aapo (3yKapuoThbl).
Hebonblune, NpocTbie N NOTOMY
cunTaroimecs boree paHHUMU (Ha
3emMJsie BO3HUKNKM OKono 3,5 mnpAa. net
Ha3an) NPoKapuoTbl COCTOAT U3
Hapy>XHOWN KNeTo4Hon MemMmbpaHbl,
umtonnasmebl, uenodkn OHK, xrytuka v
psiga Apyrnx arieMeHTOB.
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MembpaHa

 BaxxHenwmm KOMNOHEHTOM Nobon KNeTKn
SBNSAETCS KrneTtoyHad membpaHa, JBONHOMU
MONEKYNAPHbIN CNOW, OTAENAOLLNN
coaepXMmMoe KINeTKn OT BHELLHEW cpeabil,
obecne4ynBasi ee LUenoCcTHOCTb (3alnTHas
doyHKUMA) n perynupyrolasd obMeH BELLECTB
CO cpefoun (TpaHcnopTHaa PyHKUKUA).
N3bumpaTtenbHas NpoHNLIAEMOCTb MEMODpPaHbI
CTOJb 3HAYUTENbHA, YTO ee HapyLleHune
NpuBoAUT K rmbenun KneTku.



Kancyna
KneTo4Hana CTeHKg
[Mnasmonemma

LInTonnasma

Punbocomsbl
MNnasmnpa

M

MKryTUK

Hykneowng
(3amkHyTaa OHK)



* LinTonnasma — BHYTpPeHHAA cpefa KNeTku,
npeacrasngatowasi cobon BOAHbIM pacTBOP
coneu c benkamu v opyrumMun BKIMHOYEHUSAMMN.
IMEHHO 3a CYEeT NMOCTOSAHHOIo ABMXXEHUSA

LUATOMJ1a3Mbl OCYLLECTBJIAKOTCAHA BCE

NnpouecCChbl obMeHa BeLleCTB BHYTPW KINTETKU
N CBA3N MeXQy BCEMUN €€ KOMITOHEHTaMI.

OCHOBHbIM HOCUTENEM FEHETUYECKOWN

MHdOPMaLIMM NPOKApPUOT ABNSETCH ogHa

KofbLeBasa unu nuMHenHas uenodka [

K.
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» Kak otoenbHble opraHn3mMbl MPOKapUOTbI —
OOHOKJIETOUYHblE, OCHOBHbLIMWU UX BUOAMU
ABNSAIOTCA DaKTEPUN N apXeEWN.
Pa3mMHOXaroTcsl MpoKapuoTbl 6ecnosibim
cnocobom, B TOM Yuncrie nocpeacTBoMm
ogHOHanpaBneHHOro nepeHoca YyacTtu
reHeTM4eckou MHopMaLUN NPU KOHTaKTe
bakTepuaribHbIX KNEToK 6e3 yBennyeHus
yucna KneTok (KoHbroraumng). Notomkamum
NPOKapUOTOB CYNTAIOTCA KaK 3yKapuoThl B
LlenoMm, Tak 1 oTaernbHble X YacTu
(opraHennol).






e JyKapuoThbl oTrnyarTcs bonee CnoXxHbiM
CTPOEHMEM, B YACTHOCTU, HAaNM4YneM OTAENEHHbIX
MeMOpaHaMn KNEeTOYHOro sapa v apyrnx
opraHens. Aapo KNeTkn cCoaepXMUT HECKOMbKO
[HK, opraHn3oBaHHbIX B XpPOMOCOMbI, B HEM
yaBanBaetca monekynol OHK (pennukauymns),
CUHTE3UpPYETCH N BUOOU3IMEHSETCH MOSMEKYNbI
PHK (TpaHckpunuua n moandukaums), a tTakke
cosgarotcs pmbocombl. BaxHble cneunansHble
dyHKUMM (BbipaboTKa N coxpaHeHune
onpeaerneHHbIX BELECTB NN SHEPIUN) B
9YKapNOTUYECKOMN KITETKE TaKXKe BbIMOMHAOT
apyrue opraHennbl — MUTOXOHAPUK, NnacTuabl,
BaKyosin 1 np.



UnTO3Q1b
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OpraHn3msbl: NPOKapUoOThbI

* apxewu,
* DOMbLUMHCTBO DaKkTepuu,
* MPOCTENLLME N HEKOTOPbIE APYrMe opraHn3mbil.

Apxeun (paHee Ha3sblBannucb apxeobaktepnsammn) —
HegaBHO (B KoHUe XX B.) BblAeneHHbIe B OTAENbLHOE
LapCTBO LLUMPOKO pacrnpocTpaHeHHbIe Ha 3eMrie
NpoKapuoThbl, gpeBHenLaa dpopma XKnBbIX
OpraHn3mMoB, bnun3kasi bakTtepusam, HO oTNMYaroLLasica
OT HUX HA MOJIEKYIIAPHOM YypOBHE. ApXeun 4acTo
3aHUMAalOT HEOOCTYMNHbIE APYIMM OpraHM3mMam
9KOJTOrM4Y€eCKmMe HULLIN C SKCTPEMANbHbIMU
TemrnepaTrypou, KNCNOTHOCTLIO N COSIEBOM
KOHLEHTpaunen, Hanp. ropavyne NCTOYHUKM.






baktepun (aybaktepun)

* — OOLUMPHOE U LLNPOKO pacnpocTpaHeHHoe
LLapCTBO NPOKapUOTOB, Yalle
OOHOKJTETOUYHbIX (MOMUMO LMaHObaKTeEpPUnN —
CUHe-3eneHbIX Bogopocrnen). baktepun
pa3MHOXalTCs AeneHnemM Unu
Nno4YykoBaHMEM, 0O6pa3yloT nonynauum
(KynbTypbl 0DaKTEPUN), @ TaKXKe B
HebnaronpuaTHOU cpeae — UUCTY
(HapawmBas 3aLlnUTHYIO 000SI0YKY, B
KOTOPOW COXPaHAKTCA O0Nroe BpemMs Oo
npmuxoga 6rnaronpuUATHLIX YCIIOBUN).






Ponb 6akTepuin
« HacTo nogBuXKHbIE U pearupyrolme Ha

BHELLUHME pasapaxuTtenn pasHoobpasHbie no
doopmam baKkTepUn UrpatoT BaXKHYHO POrb B
buocdrepe 3emMnun — nNuLlb OHU aCCUMUITUPYIOT
a30T n3 atmocdepbl, Yacto obpasyoT
CUMOMOTNYECKME OTHOLLEHUSA C boree
CIOXHbIMU XUBbIMW OpraHnaMmamn. baktepun
NrpatoT BaXKHY0 posib B OOMEHE BELLECTB
>XMBOTHbIX N paCcTEHUN, B YAaCTHOCTW, B
npoLiecce nuLieBapeHns YenoBeKka akTUBHO
Y4YaCTBYIOT OKOSO Kurorpamma bakrepun,
coaepXXaLlumxcs B Xenyake.






bakTtepumn n 4yenosek

 [lone3Hble cBONCTBaA bAaKTEPUN C OPEBHOCTU
MCMONb3YIOTCA YENTOBEKOM B MULLIEBOU
NPOMbILLUNEHHOCTU (MONOYHOKUCTIbIE BakTepun — Ons
NpoM3BOACTBA Cbipa, kedupa, noryprta un np.,
YKCYCHOKMUCIIble DaKkTepun — ans ykcyca v np.), B
CENbCKOM XO3AMUCTBE, B OMUCTKE 3arpAa3HeHnn m np.
bakTtepun MMerT U HeraTUBHOE 3HaYeHNE —
3aTPYaAHAIOT XpaHeHue NPoAYKTOB, BbICTYMNaloT
napasntamu n odbycnaBnmMBarOT HEKOTOPLIE DOMNE3HM.
A dekTnBHbIE METOALI OOPLOLI C bakTEPUSIMU,
BblI3bIBalOLLMMW NOPYY MPOAYKTOB: BbiCyLUMBaAHKE,
MapuHOBaHWE, oxrnaXxgeHue 1 nacrepusauns
(BblAepXKMBaHME NpoayKTa onpegeneHHoe BpeMs
Npu NoBbILLEHHOW TemMneparype).
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[TaToreHHble bakTepun
» Bbi3biBatloT 3aboneBaHns: oTpaBneHune,

MHEKUMOHHbIE 3aboneBanuns. OpraHnam
XXMBOTHbIX 0bragaeT HECKONbKMMU cucTeMamu
3alWNTbl NPOTUB NATOreHOB, B YACTHOCTMH,
MMMYHUTET U nornowarowmne dakrepmn benole
KpoBsiHbIe TenbLua. MIMMyHHasa cucrtema
pearnpyet Ha NPOHMKHOBEHWNE MNaTOreHoB
BbIpabOTKOU MHAKTUBUPYIOLLMX UX BELLLECTB
(aHTUTEN). Ina 6opbbbl C naTtoreHamm Noan
co3ganu 6onbLLIOE KOMMYECTBO JIEKAPCTBEHHbIX
BELLLECTB, KaK CTUMYIMPYIOLLX UMMYHHYIO
CUCTEMY, TaK 1 NoOaBNAKOLWNX UNN pa3pyLUaoLLmMX
bakTepun (aHTUONOTUKN).



[lpocTeniume (NPOTUCTLI)
* [IpOMEXYTOUYHbLIW CTaATyC: BKNOYaloT B CED4A

MPOKaPUOTOB M KOJTOHNASIbHbIX 3YKapuoTOB.
OTaenbHOE LapcTBO, OrN3KOE XXUBOTHbLIM
(MOABWMXHOCTbLIO U reTePOTPOdUEN,
BCrieacTBMe paHee OHN BooOLLe
onpenenannucb Kak NnpocTenLlne XXNBOTHbIE) U
pacTeHUsaAM (CoCOOHOCTLIO K POTOCUHTESY).
CBoucTBa: NPOCTOTa CTPYKTYpbl, OOUTAIOT BO
BNaHoOU cpene, obpasyroT UUCTY, HO
pa3sMHOXaloTCcAa B 3aBUCMMOCTU OT YCIIOBUN
CyLLEeCTBOBaHNA Kak becnosibiM, Tak n
NMOMOBbLIM MYTEM.



Pa3sHOBUOHOCTU U POnb NPOTUCTOB

CapkomacTturodopbl (nepeasuratoTca
NOCPEACTBOM XIYTUKOB UM JTO)KHOHOXEK),
MHdy30pumM (4na ABUKEHUA NCMONb3YIOT
PECHUNYKN) N CNOPOBUKU (HENOOABUXKHbIE UK
npon3BoasLLme ocoboe «CKOMNb3siLee»
OBumXeHne napasuthol). [pocTtenumve
CNOCOOCTBYIOT OUYUCTKE BO, UrparoT
3HaYNTESNbHYO POSib B NOYBOOOpa3oBaHuN,
doopmMmnpoBaHUM Nopoa 3eMHON KOpbl, HO psa
M3 HUX BbICTYNaloT NapasntamMmu, Bbi3biBagd
3aboreBaHnst paCTEHNN U XKNBOTHbIX




KneTkn B MHOMOKNETOYHbIX OpraHn3mMmax

e [TlonoBble (rameTbl) KNETKKU obecrevynsaroT
pa3mMHoXeHue. [NapTeHoreHes — pa3BuUTMe HOBOIO
opraHuama U3 ogHou raMeTbl, CBOUCTBEHEH
OTHOCUTENbLHO MPOCTbIM OpraHn3Mam,
npenmMyLlecTBa — ObICTPOTa N HEKOTOPAS
6e3yCcrioBHOCTb pa3MHOXeHUS. [lofioBon npouecc
(ONNoaoTBOPEHUE) CBOUCTBEHEH DONEE CrNoXHbIM
opraHnamMmam — CrnmaHue AByx raMeT B 3UroTy, M3
KOTOPOW — HOBbIN OpPraHn3m, cCoYeTaroLLnn NPU3HaKn
00oUnX PpOaANTESNBCKUX (K KOTOPbIM NpuHaanexanm
rameThbl). [lpenmyLiecTBsa: NSMEHYNBOCTb U
npucrnocobnsaemMocTb BUaa.




CTBONOBbLIE KINEeTKW

 [1pu pa3BnTnKM opraHnama HecneymanmampoBaHHbIE
knetkn (CK) andpdepeHumnpytoTcs (npespaLlatoTcs
B cneymanmampoBaHHble), dOpMUPYA pasHble TKaHW
opraHnama. CK crnocobHbl aCCUMETPUYHO OENUTHLCS
Ha nogobHble cebe (camoBocCnpomn3BeneHNE) K
cneuymanmsnpyrowytocs knetkn. CK obecneunsatot
BOCCTaAHOBJIEHNE NOBPEXOEHHbLIX TKAHEN OPraHoOB U
COOTBETCTBEHHbIX OYHKLNN opraHmnama (akTyarnbHO
Ona MeanuuHel). BaXkHble acnekTbl nccregoBaHnm
CK — ynpaBneHue nmu, nepenporpammmpoBaHme
0ObIYHbIX KNneTok B CK (a4na CHATUA 3TUYECKOU
npobnemMbl NCMOoNb30BaHUS KIETOK aMObpuoHa Ans
rfledeHuns B3pOCSibIX OpraHnM3MoB).



ComMmaTunyecKkue KneTku

* IndbdpepeHumpoBaHHble NO TKAHAM Tena



MHOrokneTo4Hble opraHn3moil

» Kak oTaernbHble opraHn3mMbl 3yKapuoThl
MOrYT ObITb OOHOKIMETOYHLIMU U
MHOIOKIETOYHbIMUN. JyKapuotamu
ABMATCA BCE OpraHn3mMbl MOMUMO
bakTepun n apxen, a UMEHHO —
npocTtenLune, rpndbl, pacTeEHUS K
XVBOTHbIE.



Adpo

lTepezopodka
¢ omBepcmuem — nopou

CroxcHas 060/104Ka Knemku
codepxcum BewecmBa,
nodobHeIe XumuHy.

[ pnb- aykapmor



17. 2KuBO€ OpraHM3MeHHbIU

ypOBEHb DOTaHUKa

PacTteHnsa — LapcTBO 3yKapMOTOB C NINOTHOU
(HenpoHuUaemMon ans TBepablX YacTul, Yalle BCEero
LlennS103HOW) KNETOYHOM 0D0NOYKOWU, BKITIOYEHUEM
0CoObIX OenkoBbIX 0Opa3oBaHUM B LiIUTONNA3Me
KrneTtkn (nnactma) u oTOCUHTE3OM —
npoayunpoBaHMeM OpraHM4YeCcKux BeLLeCcTB 13 BOAb!
N YINEKNCIOro rasa nog BrnmsiHMeEM cBeTa (npexae
BCEro cosfiHeYyHoro). PacteHuns no npenmyulecTBy —
npoayLueHTbl U aBTOTPOMLI, NEPBLIN APYC NMULLIEBOU
nMpamMmuabl (HO cpean HUX BCTPEYaTCA U
reTepoTpodbl — Napa3nTbl N XULLHbIE PaCTEHUS).



[pyrne ceonctBa pacteHumn

HEeNnoABWXHOCTb, MOCTOSAHHLIN POCT N YepeaoBaHmne
NonoBoro (rametoduT) n (cnopoduT) NOKOSIEHNA B
XU3HEHHOM LMKe. PaaMHOXalTCA Kak NonoBbIM, Tak
n 6ecnonbiM NnyTem (4alle BCEro BeretatTMBHO — HOBas
0CO0Ob — N3 MHOTIOKITIETOYHOW YaCcTu POAUTENBCKOIO
opraHnama). [ins pa3BuTbiX paCTEHUN CBOUCTBEHHO
00beaNHEHNE OTHOCUTENBLHO BOMBLUMNX KITETOK B TKaHW,
B KOTOPbIX NpaKTU4eCKN NOSTHOCTbLIO OTCYTCTBYET
MEXKINETOYHOE BELLECTBO N COOEPXKUTCS DOSbLLIOE
4YMCII0 MEPTBLIX KNETOK, MPM 3TOM HEKOTOPbIE TKaHU
pacTeHNs MOryT CKNnaabiBaTbCA N3 pa3HbIX TUMOB
KIETOK.



dopmMbl opraHmnsaunmn Tena

PACTEHUMN:
* 6e3 BblEeNeHNsa OpraHos,

* C BblaeneHnem nucta un crtebnsa (nobdera),
* C BblAENEHMEM KOPHS 1N NODEros.

Jlnct — yalle Bcero nnactTuHYaTbi HapyXXHbIV
opraH pacTeHus, OCyLLEeCTBNAILLNA
dOTOCUHTES, a TaKkKe ncnapeHue, ablxaHue u
np.

[Touka — ocobbIn opraH pacTteHust, 3a4aTok nobera.
[1na BbICLLUXX paCTEHNUN CBOUCTBEHHO
doopmMumnpoBaHme ocobbix OpraHOB Pa3MHOXEHMUS
(B TOM Yncne ceMeHu 1 LBETKA).



Kn3HeHHaa popma pacTteHum

- N3AMEeHAIoLWaAcs B TEe4EHUN XU3HU BUA
BEereTaTMBHOIO Tena pacTeHUs, B KOTOPOM
OHO Ha OCHOBe HacnegCcTBEHHOCTU
rapMOHNYECKN NpucnocabnmBaeTca K
OKpy>xatoLieun cpege. Tunel:

*TpaBa,

*KYCTaPHUK

*[1ePEBO.



TpaBbl (TpaBAHUCTbIE PpacTEHUSA)

XXN3HeHHasa doopma 1-, 2- U MHOIFONETHUX PaCTEHUN
pasMepoM OT HECKOMbKNX MUITITMMETPOB A0
HECKOJTbKNX MeTpPoB (baHaH n 6bambykmn — 0o
HEeCKOSbKMX OecATKOB MeTpoB). CBOMCTBA: OTCYTCTBUE
NOCTOSIHHOrO CTBOMNA Hafd 3emMrien, n B BOSbLUMHCTBE
criyyaeB — OTMUpPaHNE NINCTbLEB U CTEDONEN Nocne
BereTaTMBHOIoO nepuoaa, 4acTto TakkKe COYHOCTb,
OTCYTCTBME OOPEBECHMBAKOLLMNX YACTEWN,
HeCrnocobHOCTb KO BTOPUYHOMY YTOSLLEHNIO U T.4,.
HenpuxoTnneBocTb N ObICTPOTa poCcTa TpaB — NPUYMNHA
LLUMPOTbI apeana obutaHma Tpas (MPU3EMHbIN CNOW
necos, nyra, MNycTblHX K Np.), a TaKkKe TOro, YTo OHU
4acTo NepBbIMN 3aCENSOT HOBbIE MECTA OOUTaAHUA U
onpenensatoT CBOMCTBA HOBLIX 3KOCUCTEM.



KycTapHUKu

- X)XM3HeHHasa popma MmHoroneTHmx (10 — 20 neTt) 4YacTto
pacTyLnX Ha rpaHnULE NecoB pacTeHNN pa3MepoMm OT
1 0o 6 meTpoB. CBoncTBa: Hanm4yme Bo B3pPOCIOM
COCTOSIHUM HECKOJTbKNX CTBOSOB 0€3 BblAeneHns
rmaBHoro.



[lepeBo
— XXU3HEeHHas doopmMa MHOTOSIETHUX (OT
HECKOJNbKMX OECATKOB A0 HECKOJIbKMX COTEH UNK
Oaxke TbICAY 1eT) pacTeHUN Yalle BCero
pa3sMepoM A0 HECKONMBLKNX OECATKOB METPOB.
CBoucTBa: HanM4mem egMHCTBEHHOIo CTBOMA,
nogaepxmBaroLLero ero KOpHs 1 opMmupyemMou
BETKAMU U NNCTbSAMU B BEPXHEWN YacTW CTBOSA
KPOHOW. IHTEHCMBHO pacTywmnmn, obbIYHO
OTHOCUTENbHO BEPTUKAIbHbLIN MOKPbLIThIN KOPOW
CTBOJ1 [lepeBa OCYyLLEeCTBNSET OOMEH BELLECTB
MeXay KOPHAMU U KPOHOW, AN KPOHbI BLINOMHAET
OMNOPHY0 PYHKLUMIO, a TaKkke B 3MMHUN Nepuoa
COXPaHAET Bnary u nutartenbHble BellecTsa.



Buabl pacTeHnn: Hu3Lwme

* HM3LWINe (pacTeHna-BoO40POCN) N BbiCLLME.

PacTeHns-Boaopocnmn — pasHopogHasa rpynrna Hanbonee
NPOCTbIX (BO3HMKNN B NPOTEPO30€, BO3MOXHO, OT CUHE-
3eneHbIX BOOOPOCEN) paCTEHNN, ODUTaIOLWNX, KaK
npaBuno, B BOAHOW Unu BrnaxHou cpeae (npu 6eictpom
pacrnpocTpaHeHUN OHW BbI3bIBAIOT €€ «LIBETEHUEY),
yalle Bcero He obnagarowmx YeTkomn
anddepeHumaunen Tena Ha opradbl. PB — oCcHOBHbIe
npoayueHTbl OpraHNYeCcKknx BeLEecTB B BoAe, OCHOBbI
nuleBbIX uenoyvek. XnsHegeatenbHocTb PB
cnocobcTByEeT OPMUPOBaHUIO pPsiga ropHbIX NOpoAa
(QMaToMuTbI, pA4 CnaHUeB U M3BECTHAKOB). HekoTopble
n3 PB BcTynatoT B cMMOKO3 ¢ rpnubamum (dpopmmpys
NULWANHUKN) N XKUBOTHbLIMW NN CTAHOBATCA Mapasntamu
BbICLLUMX PACTEHUN N XXUBOTHbIX.




BbiclLne pacTeHusa

andpdepeHumaumna TkaHen: Hamboree npocTtas
(BblOaeneHue 3apoabllla, onpeaensowero pasmHoOXeHne
cnopamMu) - y CropoBbIX pacTeHUN (MOX000pa3HbIX U
BbICLLNX CropoBbiX). Moxoobpa3sHble (bprodputsl) —
OTHOCUTENbHO MernKne (HECKONbKO CaHTUMETPOB, B OCODLIX
criydasix — 40 HEeCKOSbKUX METPOB) U MPUMUTUBHbIE
(BO3HUKIIN B rnaneosoe B pesyrkraTte Bbixoda Ha cyLuy)
LLIMPOKO pacnpoCTpaHeHHbIe pacTeHUsa Oe3 KopH4,
3a4acTyto 6e3 BblgeneHnsa nucrta u ctebnq,
pasMHOXatLlnecs pasHOCUMbIMW BETPOM CriopamMu,
XapakTepuayruLineca npeobnagaHmem nosioBoro
nokoneHua (rametogura, TyT — MHOITONETHENO 3eNeHOoro
pacTeHUA YacTo C JINCTO- N KOPHENOAODOHLIMU BbIPOCTaMMN)
Haj HEMNOJTOBbIM MOKONIEHUEM (CMNOPOMPUTOM, TYT —
COCTOSILLMM M3 KOPOOOUKM CO crnopamMu, HOXKU U CTOMbI).



BbicLLMe cnopoBble pacTeHnsA

— TN pacteHun, cdopMnpoBaBLLUNNCA B EBOHCKNU
nepuon naneosoqd. CBoucTBa: BCcerga BblaerneHbl KOPEHDb,
CTBOJT U NUCTOBUAHbIE 0Dpa3oBaHUA; NPUCYTCTBYET
pasBuTasd npoBogsiaga (cocygucrad) cuctema,
obecne4vmnBatoLaa ObICTPOE nepeaBumkeHne Boabl BBEPX NO
pacTeHUIO; CNOPOBOE pasMHOXeHUe 1 npeobragaHue B
XMU3HEHHOM LMKIIEe 3HAYUTENBHO YBENMNYMBAIOLLIErOCS
cnopoduta Hag rametoduTom (NoA3eMHbIM B cMMbMo3e ¢
rpmbamum unm ObICTPO COo3peBalOLLEN HAA3EMHOW 3eNEHON
nracTuHkon). JinctoeuaHble obpaszoBaHUA OPMUPYIOTCA
BETBAMU (NANOPOTHMKOBLIE), BbIPOCTAMM BHELLHUX TKAHEW
cTebns (nnaByHOBUAHbIE) UM peayunpoBaHHbIMU
NUCTbAMU (XBOLLEBMAOHbIE). TeHaeHUms obpa3oBaHUSA
MY>KCKNX M XKEHCKMX CMOp — Ha4ano rnepexona K CEMeHHbIM
pacTeHUAM.



CeMeHHble pacTeHuUs
(cnepmaTodUThI)

00pas3yloT CIOXKHO CTPYKTYPUPOBaHHbIE CEMEHA, BHYTPU
KOTOPbIX COAEPXUTCS MHOFOKNETOYHbIN 3apobiLL.

Buabl: rono- n noKpbITOCEMSAHHbIE (LIBETKOBbLIE)

[onocemMmsHHble (CaroBHUKOBWAHLIE, TMHIOBUAOHbBIE,
XBOWHbIE, THETOBUAHbLIE) BO3HUKIN, BEPOATHO, OT
CEMEHHbIX NAanoOpPOTHUKOB, AOMUHUPOBAIN B Ha4arne
Me30304. CBoncTea: ycunmaarLmMm reHeTUYECKNN
noTeHuyman ABoMHOW Habop XpoMOCOoM (ANUMNIONOHOCTb) U
HannM4ne cemsH, 3almLaroWmnx U NMTatoLWmnX 3apoablLl, a
TakKke 4yacTo nMmerLime npmcrnocobnenmns ansg
pacnpocTpaHeHUa XNBOTHbIMW. B cuny aTtoro —
YCTONYMBOCTb ANs HEDNAronpuATHbLIX YCITOBUIN CPeabl.



[ToKpbITOCEMSAHHbIE (LIBETKOBbIE)

BO3HUKNN B IOPCKOM U OOMUHUPYIOLLNE C
MenoBOro nepuoga me3o304. YpesBbl4anHO
pacnpocTpaHeHHbIN N MHOTOYUCIIEHHbIU Knacc
pacteHnn. CBoUCTBA:. pa3BuTasd nposoadLlas
cuctemMa, Hann4dume LBeTKa Kak reHepaTMBHOIO
(monoBoro) opraHa v nnoaa Kak 3aMKHYTOro
BMecCTuUNuMila cemMmasadvyaTkoB. Hannymne uBeTka
obycrnaBnmMBaeT ANINTENbHYIO KO3BOMOLUIO
MOKPbITOCEMSIHHBLIX C XXUBOTHbLIMMW (NpeXae BCEro C
HacekoMbiMK). Bblcokasa 9BOMOLIMOHHAS
M3MEHYNBOCTb N B pe3ynbraTe LWMPOKoe
pa3Hoobpa3ne LUBETKOBbLIX pacTEHUMN,



Buabl UBETKOBbIX

« OgHooonbHLIE N OABYOONBHbIE.

OaHoaonbHbLIE — OTHOCUTENTIBHO MOHOSMUTHAZA rpynna.
CBoUCTBA. MOYKOBbIN KOPHb (MPUYeEM NepBUYHbIN
KOPELLOK 4YaCTo 3aMeHsAeTCcA npmaaTtoyYHbIMU
KOPHAMMW), peaKo BETBALWMNCA CTEDENDb C
00bLEMMIOLMMMN E€r0 Y3KUMU JTUCTBSMN U
cneunmnyeckn yCcTpoeHHbIMM LUBETKAMN (YUCHO
YyacTen LBeTKa KpaTHO TPEM), 3apoabiLun
DboNbLWMHCTBA UMEIOT OAHY CEMSALON!IO.
[Tpeobnapgatolas XXnsHeHHasa dpopma — TpaBsa.
BaxxHenwmne ang YyeroBeka oaHOOOSbHbIE — 3raKu,
KOPMOBble TpaBbl, NanbMbl N eKOPaTUBHbIE LIBETHI.



[1BynonbHbIE
— 0bLUMpHagA rpynna UBETKOBbLIX C ABYMS
(MHorga bonee) ceMagoNaAMM 3apoabiLua,
Pa3BUTLIM rMaBHbIM KOPHEM U YETbIPEX- NNU
NATUYACTHbIM UBETKOM. [1peocbnagatoLime
XN3HEHHblE POPMbI — KYCT U AepeBo. [nd
yenoBeka Hanboree 3Ha4YnTenbHbI NMT040BO-
ArogHble, NuuleBLIe, KOPMOBbIE,
MacCneHW4YHble U BOJTOKHUCTbIE KYNbLTYpbI.



Ponb pacteHuu
* CO34al0T KUCNnopoagHy aTtMmocaepy

* Y4ACTBYIOT B (POPMUPOBaAHNMN W
COXPaHEeHMN Mo4B

* 3d4ai0T MHOIrme aSKoJ10rm4eCKkmne CMCteMbl.

* KOSBOJTIOLUMOHUPYIOT C XXUBOTHBLIMWU BMNOTb
00 pa3HbIX dopM cnmbmnosa.



Vicnonb3oBaHWe pacTeHun

HeJ10BEKOM
— OCHOBA 3KOHOMWYECKOW XXU3HN N LMBUNNU3aL NN
B LIeSTIoM (MCTOYHMK NULLK, NTeKapcTB, MaTepuana
ONs CTPOUTENBLCTBA N SHEPTETUKM.
MCKycCcTBEHHbLIM OTOOP pacTeHUN BbINUICS B
dopmMupoBaHme Lenoro knacca ogomMallHEHHbIX
pacTeHUn, - UCNONb3yeMbIX B NULLY (XNebHbIe,
3epHODOODOOBbLIE, CaxapOHOCHbIE, NNOO0BbLIE,
OBOLLHbIE N AP. KYNbTYpbl), AN4 BblpallnBaHUA
CKOTa (KOpMOBble pacTeHusa), rnerkoun
NPOMbILLNIEHHOCTU (BONTOKHUCTbIE paCcTeHUSA) U

np.



[ pnObI

PaHee npnyncnannck K pacTteHmnsMm, CerogHa —
oTAenbHoe uapcTBo. BeposaATHO BO3HUKIIN B
npoTepo3soe. [1o pagy Npn3HaKoB (CTPOEHUE KIETKH,
BCacbIBAKOLWMU TUM NUTaAHUA) ONU3KM paCTEHUSIM, HO
npeacrarLmx npu 3TomMm retepotpodamm (Kak
XUBOTHbIE), @ UMEHHO — peayueHTamMu
(pasnararoLuine opraHM4YecKme BeLLeCTBa, YTO
obecne4ymBaeT NnNogopoaHocCTb rnoyvs). Ocobble
CBOMCTBA:. KNeTo4YHasd MHOros4epPHOCTb N BHELLHEeEe
nuwesapeHune. Hacto — cnmbrnos ¢ pacTteHUAMU
(NMMWAaWHNKN) U XXUBOTHbLIMWU (B KAQ4eCTBE KOMIMOHEHTA
CUCTEMbI NMULLEBaApPeEHNS).



Kneoe opraHM3MeHHbIU

YPOBEHb: 300510TUS
JKNBOTHbIE — LapPCTBO MHOTOKJTIETOYHbLIX

9YKapMOTOB, BO3HUKLLNX OT NPOTUCTOB B KOHLE
npoTepo3os. CBOMNCTBA: CNOCODOHOCTb K aKTUBHOMY
OBWXXEHUIO U pa3BUTULO, reTtepoTpodusa (NnutaHue
roToBbIM OpraHNYeCckM BeLLLECTBOM —
TpaBoOsAOHbIE, XULLHUKW, BCESAOHLIE N Napa3sunTbl),
MHOroTKaHeBOE CTPOEHNE U crieynddunyeckoe
pasMHOXeHne (ooramus, ocoboe cTpoeHne u
pa3BuUTNE 3apoabllla), Ha KNeTOYHOM YPOBHE —

anactnyHasa obonoyka v 3anac yrrnesoaoB B BUAE
rmukoreHa.



icTtopuna Bnaos

* B Havane kebpunckoro nepmnoga — ObICTPbLIN
POCT 0bbeEMA U YCNOXHEHNE pa3HOObpa3us
drayHbl (T.H. «KKEMOPUUCKUIN B3PbIBY»).
[lepnoabl rocnogcTea ogHUX BUOOB HaA
apyrumm n nepuogbl BeimmpaHuda. Hanbonee
MaccoBOe BbiMUpaHme BmnaoB (4o 95% Bcex
XXMBbIX CYLLIECTB) - Nepexon OT Nafeosor K
Me303010 (ObInun eule 4 MaccoBbIX
BbiMUpaHua Buaos). CoBpeMeHHoe
COCTOSIHME TaKXKe MOXET ObITb OLUEHEHO KakK
MaCcCOBO€ BbIMMPaHME BNOOB B pe3ynbrarte
4yernoBeYyeckon AeATEeNbHOCTMW.



