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BBenenue

B nmpaktuueckoM pyKOBOACTBE MPHUBOMASTCS OCHOBHBIE TEOPETUYECKUE CBE-
JICHUS, KOTOPbIE HEOOXOAUMBI JIJISi CAMOCTOSATEIBLHOM MOJATOTOBKH CTYJCHTOB M
BBITIOJIHEHUIO 3aJ]aHUI Ha JTa0OpaTOPHBIX 3aHATUAX 1o TeMam «Mopdonoruye-
CKOE€ CTpoeHue KopHsa», «Mopdonorudeckoe ctpoenue nobdera» u «Mopdoio-
TUYeCcKOe CTPOCHHE JUCTa» B Kypce «boranukay. [Ipumenenue npenmaraeMoro
PYKOBOJICTBA TIO3BOJIUT ayJIUTOPHBIM 3aHSATUSAM OBbITh Ooiiee 3PPEeKTUBHBIMU U
MOBBICUT KaY€CTBO YCBOEHUS CTYJICHTaMHU JI0OCTAaTOYHO CJI0XKHOTO y4eOHOro ma-
Tepuaa.

OcHoBHas 3a/1aua pyKOBOJICTBA — JIaTh MPE/ICTaBIeHUE 0 MOP(HOIOTUM Bere-
TaTUBHBIX OPTaHOB PACTECHUUN — KOpHs, cTeOs 1 ucTa. B HeM comepkutcst Mu-
HUMAaJbHBIA 00beM 3HAHUW, HA OCHOBE KOTOPBIX MOXHO OpPraHu3oBaTh 3¢ dek-
TUBHYIO CAMOCTOSATENbHYIO paboTy 10 0osiee TIyOOKOMY UX U3Y4EHUIO.

N3noxenne marepuasna MOCTPOCHO B COOTBETCTBHM C MPOrpaMMOM Kypca.
[IpakTHyeckoe pyKOBOJICTBO BKJIIOYAET TPU 3aHATHS. MaTepuan Mo Kaxaomy
U3 HUX HAUYMHAETCA C TUIaHa, 3aTeM CIEAYeT M3JI0KEHHE TEOPETHUECKON YacTH,
NEepEeUnCIsIoTCsT MaTepuaibl 1 000pya0oBaHUE, CTaBUTCA 1enb 3aHsATud. [lanee
MIPUBEACHBI JTA0OpaTOPHBIE PAOOTHI C KOMMEHTAPHUSIMU 10 WX BBITIOTHEHUIO IS
CaMOCTOSTENLHON pabOTHl CTYJEHTOB. B KOHIIE Ka)XI0Tr0 3aHITHS UMEIOTCS BO-
MPOCHI, KOTOPHIE MOTYT OBITH HCIIOJNIB30BAaHBI MPEMOAaBaTEIEM IS TEKYIIETO
KOHTPOJISl YCBOSHUS 3HAHUM, & TAK)KE CTYICHTaMH JIJIS CAMOKOHTPOJISL.

[Ipn MOATOTOBKE MPAKTHYECKOTO PYKOBOJICTBA TaK)KE HCIIOJIb30BaHA WH-
dopmarus, U3N0KEeHHasE B TOCOOUAX M yUeOHHKAX OENOPYCCKUX U POCCHICKUX
yuenbix: I'. A. baBryro, M. B. Epémuna, . . Aunpeesoii, JI. C. Poaman,
I'. II. SxoBneBa, B. A. YUenomOurwsko, 1. WU. JlotoBoi, M. [I. Jlucosa, H. II.
Bnacosoi, T. A. Cayrkunoit, B. [I. [TonukcenoBoii, B. I'. Xpxanosckoro, C. O.
[Tonomapenko, JI. C. Tamkesuy, I'. 5. Kinumunka [1-11]. Ha knaccudeckue mi-
JIOCTpAIH, UCTIOIb30BAHHBIC B PYKOBOJICTBE, IPUBECHBI CCHUIKU.

PykoBoncTBO afpecoBano cryaeHTam cneruaibaoctu 1-75 01 01 — «JlecHoe
XO03STUCTBOY», MOXKET OBITh MCIOJIB30BAHO CTyAeHTaMu crenuaibHoct 1-31 01
01-02 — «buonorus (Hay4HO-TIEIaroruyeckas JAesATEIbLHOCTD)», OBITh MOJIE3HO
JUTSL YIUTEIICH OMOJIOTHH M CTYICHTOB crienranu3anuu «boranuka.



3ansaTue 1. Mopdoaornueckoe crpoeHue KOpHA

1 Kopens, ero npoucxoxaeHue, TUIbl KOPHEBBIX CUCTEM
2 Mopdonoruueckoe paznooOpasue KopHed, MeTaMopdo3bl KOPHS

1 KopeHb, ero npoucxo:kaeHmne, TUIIbI KOPHEBBIX CHCTEM

[Ipeanonarator, 4To (UIOTEHETUYECKH KOPEHb BO3HHUK I03/HEE
CTEOJIs1 U MPOU30IIEN OT KOPHENOJOOHBIX 00pa30BaHUN MEPBHIX HA3EMHBIX
pacTeHUd — PUHUOQPUTOB, TEJIO KOTOPBIX COCTOSJIO U3 OCEBBIX OPraHOB,
BETBUBLIMXCS AMXOTOMUYECKA. OJHHU U3 OTBETBIECHUU PACCTUIIAIHUCH IO
3emJie, 00pa3ys KOpHENo100HbIE BETOUKH — PU30MOUIbI, KOTOPBIE MOTJIO-
IaJIM BOAY C MUHEPAIBHBIMU COJISIMU. B X0J1e TambHEeNIIe 3BOTOIUN He-
KOTOPBIE OTBETBJIEHUS CTaJIM YINIYOJSTHCA B MOYBY M AAJIM HAa4yajuo KOp-
HSIM, MIPUCHIOCOOJIEHHBIM K 00Jiee COBEPIIEHHOMY MOYBEHHOMY MHUTAHUIO.
Hacrosiue KopHU NepBOHAYaIbHO MOSIBUIMCH Y TUIAYHOBUJIHBIX M TaIo-
POTHUKOBBIX. DBOJIIOIMOHHOE PA3BUTHE KOPHS IPHUBEIO K MOSBICHUIO
CIENUAITN3UPOBAHHBIX TKAHEW.

OOpa3oBaHue KOpHEN ObLIO KPYIHBIM 3BOJIIOLIMOHHBIM IIaroM, 0Jia-
rojapsi KOTOpOMy pacTeHHs] CMOTJIM OCBauBaTh 0OJiee 3aCyILIUBbIE MECTO-
oOuTanusi U 0O0pa30BBIBATh KPYMHBIE MOOETH, MOAHUMAIOIIMECS BBEPX, K
CBETY.

Kopenp 3aknanpiBacTcsa yKe B 3apOApbIlIe CeMEHU. Pa3zBuBarommics
13 3apO/IbIIIEBOr0 KOPEIIKa KOPEHb HA3bIBAIOT IEPBUYHBIM.

[To mpoHCXO0kKACHUIO Pa3INYalOT IJ1aBHbIN, OOKOBBIE U PHUIATOYHBIE
KOPHHU.

I nasHbltl KOpeHb pa3BUBAETCS W3 3apOBILIIEBOrO KOpEIIKa; 00pasy-
€TCsSl Y CEMECHHBIX PACTCHUM.

lIpuoamounwvie kopHu — KOpHHU, 00pa3yrOIIUECs Ha JO00N YacTH T0-
Oera (Ha cTEOJIAX, JIUCThAX, KIYOHAX, JTYKOBHIIAX).

boxogvie kopHu — KOpHU, 00pa3yroluecs: Ha KOPHSAX JIF0O0ro nmpouc-
XOXKJIeHUS (KaK TJIABHBIX, TaK U MPUJIATOYHBIX).

COBOKYITHOCTh BC€X KOpPHEH OJIHOTO PACTEHMsI HE3aBUCHUMO OT HX
IPOUCXOXKICHHS U CTPYKTYPhI HA3bIBAIOT KOPHEBOM CHCTEMOI PaCTeHUS.

B ocHoBe knaccuukanuu KOHEBBIX CUCTEM JIeKaT MPOUCXOXKICHUE
(reHeTHYECKU TIPUHIUI), OopMa U XapakTep BETBICHHUS (MOpQooruye-
CKUI) U OTHOIIIEHHE K cyOcTpary (dKosiorudeckuit). Yarne Bcero BbIAEIS-
IOT TPU TUIA KOPHEBBIX CUCTEM:

1) cucmema enaénoco eopusi — COCTOMT W3 TJIABHOTO KOPHS, €ro 00-
KOBBIX KOpPHEW MepBOro, BTOPOTO M MOCIEAYIOIIMX MOPSAKOB, a TaKKe
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MPUIATOYHBIX KOPHEN, BO3HUKAOIINX HAa MEPEYUCICHHBIX KOpHsX. Takas
KOpPHEBAsi CUCTEMa XapaKTepHa JJisi MHOTUX TpaB (0OCOOEHHO OJTHOJIETHUX)
U IS IepeBbEB, HE 00pa3yoIIMX MPUIATOYHBIX KOpHEH Ha cTebisax. Cu-
CTEMY TJIaBHOT'O KOPHSI YaCTO HA3bIBAIOT CMEPIHCHEBOU,

2) cucmema npudamounvix xopueti. KopHeBas cucTeMa pacTCHHSI
MOKET OBITh COCTABJICHA CUCTEMOM TJIaBHOTO KOPHS M BOZHUKAIOIIUMU 3a-
T€M Ha cTebJjie CUCTeMaMU NPUAATOYHBIX KOpHEH (Hampumep, y MOICOJI-
HEYHUKa, ¢aconu u ap.). CucrteMy rjIaBHOTO KOPHS C BO3HUKAIOIIUMU 3a-
TEM Ha cTe0Jie MPUIATOYHBIMA KOPHSIMH YaCcTO HA3BIBAIOT CMEULAHHOU,

3) cucmema cmebiepoOHbIX NPUOAMOYHBIX KOPHell — COCTaBIICHA HC-
KIIFOUUTEIILHO CHUCTEMaMU CTEOJIEpOAHBIX MPUIATOYHBIX KOPHEH, T.e. 00-
Pa3yIoIIKXCsl B OCHOBHOM Ha ctebuie. [Ipu aToMm paznuuaroT aBa cirydas:

a) y MHOTUX CEMEHHBIX PacTEHUM (3J1aKOB — MIIIEHUIIA, STYMEHb, OBEC
U Jp., OCOK, JTUJICHHBIX) ITaBHBIA KOPEHb pa3BUBAETCs ci1abo, OBICTPO OT-
MHUpAET U 3aMEHSIETCS MPUIATOUYHBIMU KOPHSIMU C UX OOKOBBIMH OTBETB-
JICHUSAMU;

0) y BBICHIUX CHOPOBBIX (TUIAYHOB, XBOIIEH, MAMIOPOTHUKOB U JIP.) C
caMoro Hauaja pa3BUTHs 0COOM 00pa3yroTCs TOJBKO MPUAATOYHBIE KOPHH,
a TJIABHBIN KOPEHb Yy TAKUX PACTEHHM BOOOIIE OTCYTCTBYET.

B cnydae cuctembl cTe0IepOIHBIX MPUIATOUYHBIX KOPHEW OYeHb Ya-
CTO HUCTOJB3YIOT MOHATHE Moykogambix cucteM. OO TPU3HAK MOYKO-
BAaTBhIX CUCTEM — TJIABHBI KOPEHb OTCYTCTBYET WJIM HE 3aMETEH CPEeAu
MHOT'OYHMCJICHHBIX NMPUJIATOYHBIX KOPHEH.

2 Mopdoaornueckoe pasHooOpasue kKopHei, Mmeramopdo-
3bl KOPHA

KopHu uCKIouuTeIbHO MHOT000pa3Hbl 1o opme. OHU MOTYT OBITH
HUMEBUOHBIMU, UIHYPOBUOHBIMY, KOHYCOBUOHBIMU, BepPemeHO8UOHbIMU,
K71YOHEeBUOHBIMU U JTP.

Y MHOrux BUJOB B IPOIIECCE IBOIIOIUN KOPHHU MPHUCTOCOOMIUCH K
BBITIOJTHEHUIO 0COOBIX (DYHKIIMH, B CBS3H C U€M CTPOCHHE UX M3MEHUIIOCH.
[Ton meramop¢030M MOHUMAIOT PE3KOE HACIEICTBEHHO 3aKpPEIICHHOE
BUJIOM3MEHEHHNE OpPraHa, BEI3BAHHOE CMEHOM (DYHKIIHH.

Boxpyr xopHe# BBICIIMX paCTEHUN HAXOIMUTCS HMPUKOPHEBAs 30HA —
puzocdepa, B KOTOpOl 0OMTAaeT MHOKECTBO MUKPOOPTaHU3MOB, MPHUBJIE-
YEHHBIX KOPHEBBIMHU BbIJICJIEHUAMHU. MHOTHE MUKPOOPTAHU3MBI U TH(QBI
rpu0oB, obuTaromue B puzocdepe, NPOHUKAIOT B KOPEHb. DT KOHTAKTHI
KOpHEH ¢ OaKTepusiMU U TPUOAMH HOCSIT CUMOUOMUYECKULL XapaKkmep.



KopHeBble OKOHYaHUSI MHOTHX PAaCTEHHMM cCpacTaiTcsi ¢ Tudamu
rpuboOB, 00pa3ysi rpruOOKOPEeHb, WM MHKOPH3Y (rped. mykes — rpub u
rhiza — xopens). 'puOHON KOMITOHEHT OOJIer4aeT KOPHSAM IOJIYICHHE BO-
IIbl 1 MUHEPAJIbHBIX BEILIECTB M3 MOYBBI, & TAKXKE MEPEIAECT UM HEKOTOPHIE
opraHuydeckue BemecTBa. [ pub mosydaer OT BBICHIETO PACTEHUSI YTIIEBOIbI
U JpyTrue NUTaTeIbHBIC BEIIECTRA.

PaznuuaroT Ba TUIMA MUKOPU3bBL: 3KMOMPOPHYI0O U IHOOMPODHYIO.
['udsr 3kTOTPOGHON MUKOPHU3BI OXBATHIBAIOT KOPEHb TOJBKO CHAPYKH,
WHOT/Ia TIPOHUKAs B MEKKJICTHUKH KOPOBOW MapeHXuMbI (COCHa, Oepe3a,
ny0, OyK, MBa, HEKOTOPbIE KYCTApHUKH, MIIIEHUIIA, TPOCO, JieH). [Ipu sH10-
TpoHOU MHUKOPHU3E TPUOHON YEXOJ BOKPYT KOpHS HE 00pa3yeTcsi, KOpHe-
BbI€ BOJIOCKUA HE OTMHUPAIOT, TH(BI Tprda MPOHUKAIOT TIIyOOKO B KOPEHB U
BHEAPSIOTCS B KJIIETKM KOPOBOM MapeHXHWMBbI (S0JIOHS, TpyIlia, 3eMJISTHUKA,
TOMAT, 3JIaKU, OPXHUJIHBIE U Jp.). PacTeHus:, MATAIOMIHECS ¢ TTOMOIIBIO MH-
KOPHU3HBIX IPUOOB, HA3BIBAIOT MUKOTPO(DHBIMH.

CumO0103 KOpHSI ¢ OaKTEPUAMHU XOPOIIIO U3BECTEH Y O00OBBIX pac-
TeHu’. B KOpoBOi#l mapeHxuMe KOpHEW MOCENSIIOTCS MOYBEHHBIE OaKTepHH
u3 pona Rhizobium. Onu npoHuUKarOT B KOpY KOpHS 4epe3 KOPHEBBIE BO-
JOCKH, TIUTAIOTCSI OPTaHUYECKUMH BEIIECTBAMH, YCUIICHHO Pa3MHOXKAIOTCA
Y 3aIOJIHSIIOT MOJIOCTh NApPEHXUMHBIX KileToK. [losiBnsieTcss 6akmepoudnas
mKaub, 00pa3yroias BIPOCTHl HA TOBEPXHOCTU KOPHS — OaKkTepuaibHBIC
KJIyO€HBKHU.

KnybenbkoBbie OakTepuu CHOCOOHBI (HUKCUPOBATH aTMOCHEPHBIit
a30T, HEJIOCTYITHBIN JIsT HEMOCPEACTBEHHOT'O YCBOSHUS 3€JICHBIM PaCTCHHU-
€M, ¥ TIpeBpaliaTh €ro B a30TUCThIE COCIMHEHNUSI, KOTOPbIE PACTEHHSI yCBa-
UBAIOT. DTOT CUMOMO3 BaXKEH JJISI CEIbCKOTO XO35MCTBA, KaK TaK CIOCO0-
CTBYET 00OTaIlIEHUIO TOYBBI a30TOM.

JlocTaTO4YHO MIMPOKO PaCHpOCTPAHEHBI CPelrd pPAacTECHHUM 3amacaio-
mue KopHH. BujonsMeHeHHe CBSI3aHO C pa3pacTaHMEM BTOPUYHOW mMa-
PEHXUMBI MPOBOJIANIUX TKaHEH U HAKOTUICHHEM B HEH 3allacHbIX BEIIECTB.
[To mpoMCX0XKIEHNUIO W BHEIIHEW CTPYKTYpe pa3nyaroT JBa TUIIA 3araca-
IOLIUX KOPHEH: MACHUCThIE KOPHU, UJIM KOPHEILJIOAbI, 1 KOPHEBBIC IIUIIKH.

KopHemioabl o0pa3yroTcs 3a cueT pa3pacTaHus TJIaBHOTO KOPHs, HO
B 00pa30BaHUM UX MOTYT MPUHUMATh Y4aCTHE HWKHUE MEXKA0Y3HUs CTEO-
sl ¥ B TIEPBYIO OUYEpelb TOJICEMSIIOJIbHOE KOJIEHO (TUITOKOTHIIB). [ umoxo-
TWIb 00pa3yeT OOJBIIYI0 YacTh KOPHEIUIONA CBEKJIbI, PEmbl, peauca, a
COOCTBEHHO KOPHEM SIBIISIETCSA TOJBKO HUXKHSS YacTh KOPHEIUIOAA, HAa KO-
TOPOM TPaBUIBHBIMU PSAAMH Pa3BUBAIOTCS OOKOBbIE KOPHU. 3amacHbIC
MPOAYKTHI y KOPHEIUIOA0B (KpaxMaJj, WHYJIUH, Pa3INYHbIE caxapa) MOTYT
OTKJIa/IbIBATHCS B MAPEHXUME BTOPUYHON KOPBI (MOPKOBb, METPYIIIKA) WU
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B MIapeHXHUME JIPEBECUHBI (pebKa, pemna, peauc). OObUHO B KOPHEIIOAE
OBIBa€T XOPOIIIO 3aMETHBIM Ha cpe3ax OJMH CIOW KamMOusi (MOHOKaMOUAJIb-
HOCTb — PEJIMC), HO B HEKOTOPBIX CIIydasiX oOpa3yeTcsi HECKOJIbKO CJIOEB
KamMOwus (MOTMKaMONaIbHOCTh — (CBEKJIA).

KopHeBble NIMIIKH, WK KOPHEBbIE KJIYOHU, BO3HUKAIOT MPU pas-
pacTaHuu OOKOBBIX KOPHEW pa3HOTO MOpsIKa BETBICHUS U OOKOBBIX BETB-
JIEHUH TIPUJATOYHBIX KOpHEW. KopHeBbIe MIMIIKK, 3amacaroniue muTaTelb-
HbIE BEILECTBA, Pa3BUBAIOTCA Yy T'€OPrUHA, YUCTSIKA, ATPHIIIHUKA, OaTaTta.
OT no/3eMHBIX CTEONIEBBIX KIYOHEH OHU OTIMYAIOTCS OTCYTCTBUEM PEdy-
[IUPOBAHHBIX YEHTYHYaThIX JIUCTHEB.

VY pacteHuii, 0OMTAIOIINX Yallle BCETO B AKCTPEMAIIbHBIX YCIOBUSX,
BCTPEYAIOTCS BTATHBAIOIIHE KOPHH (KOHTPAKTHJIbHBIE). OHHM IpH CcO-
KpaIlleHUH BTATUBAIOT B MOYBY KJIYO€Hb, JTYKOBHUILY, KOPHEBHIIEC WU TH-
MOKOTWJIb U 0a3aJbHYI0 YacTh MOOETOB ¢ MOYKAaMHU BO30OHOBJIEHUS HA OI-
TUMAJbHYIO TIYOUHY JJI1 COXpAaHEHHUs B MOYBE B MEPUOJ] JIETHEH 3aCyXH
WY CWJIBHBIX MOPO30B. Takou THUIl KOPHEW XapaKTepeH Il MHOTUX KOp-
HEBUIIHBIX, JTYKOBUYHBIX U KIyOHEITYKOBUYHBIX PACTECHUM, a TAKXKe JIs
psAlla CeIbCKOXO3SIMCTBEHHBIX PAaCTeHHM (KJIEBEp, rpeuunxa, JrolepHa, MOp-
KOBbB, CBEKJIQ).

JIns mapasuTUPYHOIIUX PACTCHUU XapaKTEPHbl KOPHU-TAyCTOPHUU
(mar. haustor — yepmaromui, MBIONIMIA), WX MPHCOCKH — BHIOU3MCHCH-
HbIE KOPHH, C MOMOIIBIO0 KOTOPBIX PACTEHUS-NIAPA3UThl MOTJIONIAIOT MUTAa-
TeJIbHbIC BEIIECTBA M3 KJIETOK PACTCHUSI-X03sMHA. BecTpeuaroTes: y oMelsl,
MOBWJIUKH, 3apa3uxu U Jp.

Bo3ayumHble KOPHU OOBEIUHAIOT TPYIITY KOPHEH, pa3HOOOpa3HbIX
110 MOP(}OJIOTUU U YACTO BBHIMOIHSAIOIINUX 0COObIE (PYHKIIUU.

XoOynbHbie KopHu O0pa3ylOTCS y PacTeHH CBOCOOpPA3HBIX pPaCTH-
TEIbHBIX COOOIIECTB — MAHIPOBBIX 3apOCIEH, OOMTAIOMUX MO Oeperam
TPONUYECKUX MOpPEH B 30HE NMPUIMBOB U OTJIIMBOB. Y CTAHOBJIEHO, YTO 3TO
IbIXaTeJIbHbIE KOPHU, MOJIOMIAIONIUNE KUCIOPO BO BpeMsi OTIMBOB. Kpome
TOTO, OOpa30BaBIIMECS HA CTBOJIAX MAHTPOBBIX JIEPEBHEB BO3AYIIHBIC
KOPHU PacTyT BHU3 U, YKPEMUBIIKUCH B MOYBE, IPOYHO YJIECP>KUBAIOT pac-
TEHHE B MSTKOM uJjie. XOAYJIbHbIE KOPHU BCTPEYAIOTCS Y HEKOTOPBIX He-
OOJIBIIINX JIEPEBHEB TPOIMUUECKOTO JIOKEBOIrO Jieca, Y HEKOTOPHIX IMaJIbM,
MaHJAaHyCOB, HEKOTOPBIX TPaB TPOMHYECKOTO JOKIEBOIO Jeca U Jaxe y
KyKypy3bl. ClIOCOOHOCTh 3TUX KOpPHEH-SKOpPEH MPOTUBOCTOATHh HArpy3Kam
KaK Ha pa3pbIB, TaK U Ha CXKATHUE OOBSICHICTCS HAIMYUEM MEXaHUUYECKUX
TKaHEW B My4YKax, pacloJIOKEHHBIX HA TIepU(EPUU U B LICHTPE KOPHSI.

Jlockoeuonvie onopHvie kopru HauOoJee XapaKTePHbI ISl KPYIMHBIX
JIEPEBLEB TPOIUYECKOTO JA0KIEBOIO Jieca, 0COOCHHO /JIsl IEPEBbEB CAMOT0O
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BBICOKOTO sipyca. B oTinmune OT XOAYJIBHBIX TOCKOBUIHBIE KOPHU — 3TO
OOKOBBIE KOpHH. PacnosioxkeHHble y caMOil MOBEPXHOCTH MOYBBI WM HAJl
HEW, OHU Pa3BUBAIOT OOJiee WJIM MEHEE IJIOCKHE IMPUJIEraloline K CTBOIY
BEPTUKAJIbHBIE HAJI3EMHBIE BHIPOCTHI.

Benmunsyuonnvie (Ovixamenvuvle) KopHu, WIA HHEBMAMOGOpbL,
Pa3BUBAIOTCS Y psijia TPOMMYECKUX JCPEBBHEB, PACTYIIMX Ha OCAHBIX KHUC-
JOpOJOM MouBax. JpIxaTeabHble KOPHU 00Pa3yIOTCs U3 MOJ3EMHBIX OOKO-
BBIX KOPHEW M PaCTyT BEPTUKAIBHO BBEPX, MOJHUMASACh HAJ MMOYBOU WU
BOJIOW, T. €. I HUX XapaKTepPEH OTPUUATENbHbIN reorponusm. [IHeBma-
TO(OPHI CHAOXKAIOT MOJ3EMHBIC YAaCTH KOPHS BO3yXOM, YEMY CII0COO-
CTBYIOT ITIOCTOSIHHO CHIYIIHMBAIOWIASCA TOHKAs KOPAa, MHOTOYHCIICHHBIC 4e-
YEBUYKH U CUJIBHO Pa3BUTAsI CUCTEMA BO3TyXOHOCHBIX MEKKIIETHUKOB.

Bozoywmnvie xopuu Tponuyeckux 3MUQPUTOB 00pa3yrOTCA Y OPXHI-
HBIX, aPOMJIHBIX M OpoMenreBbiX. DnuuTh (Tped. epi — Ha, Hax u phyton
— pacTeHue) — pacTeHHUsl, MOCENSIONINECS Ha IPYTUX PACTEHUSIX, TJIABHBIM
o0pa3oM Ha UX CTBOJIaX M BeTBAX. OHM HE Mapa3UTUPYIOT Ha JIEPEBBIX, A
WCIIOJIB3YIOT WX B Ka4eCTBE CyOCTpara — OMOPHI IJIs MOIbEMa B yCIOBUS
Jy4uiero oceeuleHrs. Bo3ayiinbie KOpHU 3NUGUTHBIX pacTeHU CBOOOIHO
BUCAT B BO3AYyXE€ U MPUCIIOCOOJICHBI K MOTJIONIEHUIO KalleJeK JO0XKIsA WIn
pocel. Y HUX oOpasyercss ocobasi MHOTOCIIOWHAsI BCACHIBAIOIIAs TKAaHb —
BeJlaMeH (TI0 MPOUCXOKIEHUIO COOTBETCTBYET PU3OJIEPMHUCY ).

Marepuajbl U odopynoBanme. ['epbapuii pacTeHUll ¢ pa3aUYHBIMU
TUMAMU KOPHEBBIX CHUCTEM, KOPHEIUIOJIbl MOPKOBHU IIOCEBHOM, CBEKJIIbI
OOBIKHOBEHHOM, PEJIbKM MOCEBHOM; KOPHEBBIE CHCTEMbI PACTCHUN U3 Ce-
MelicTBa 000OBBIX; IMOCTOSIHHBIA Mukponpenapar «KopHu moOku ABY-
JUCTHOW»; MHUKPOCKOINbI, MUHUETHI, JE3BUS, IMPENAPUPOBAIBHBIE WIJIbI,
MPEMETHBIC U MOKPOBHBIE CTEKJIA, YAIIEYKH C BOJOU U MUNETKOU, PUIIh-
TpoBajbHas Oymara.

Heab: u3yuntb MOPQOJIOTHYECKOE CTPOCHHE KOPHS, OCOOCHHOCTH
Pa3BUTHSL TJIABHOTO, OOKOBBIX M MPUAATOUYHBIX KOPHEHM; O3HAKOMHUTBHCS C
OCHOBHBIMU MeTaMOp(h03aMu KOPHSI.

Pabora 1 Tunbl KOpHEBBIX CHCTEM

Xox padoTbI

1 Paccmotpers Ha repOapHbIX oOpaslax THUIBI KOPHEBBIX CHCTEM.
Ha¥iTi rnaBHBIA, OOKOBBIC ¥ PHUIATOYHBIC KOPHU (PUCYHOK 1).

2 OTMETHUTH HA PUCYHKE PA3IUYHBIE TUIIBI KOPHEN, TPUBECTU TPUMEPDI
PaCTEeHHI C KOPHEBBIMU CUCTEMAMU PA3JIMYHBIX THUIIOB.
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Pucynok 1 — CrepkueBast (A) u moukoBaras (b) kopHeBbie cuctemsr [1]

Pabora 2 CrTpoeHHe KOPHEIIOJAOB MOPKOBH IOCEBHOM
(Daucus sativus (Hoffm.) Roechl.), peabkm mnoOCeBHOIA
(Raphanus sativus L.) u cBekJbl 00bIkHOBeHHOI (Beta vulgaris
L.)

Xoxa padoTbI

1 PaccmoTpeTh BHelIHEE CTPOSHHE KOPHEIUIOAOB MOPKOBH, PEIbKH U
CBEKJIbI. 3apHCOBaTh KOPHEIUIOAbI, OTMETUB I'PAHUILy CTEOJIS U KOPHSI.

2 Caenath monepeyvHble Cpe3bl KOPHEIUIOA0B B KOPHEBOM YacTh. 3apH-
COBaTh CXEMBI ITOTIEPEYHBIX CPE30B, OTMETHB HA HUX COOTHOIICHUE IITUPH-
HBI 30H BTOPUYHBIX KCHJIEMBbI U ()JI03MBI (PUCYHOK 2).

PabGora 3 bakrepuajbHbie KIyOeHbKH HA KOPHAX 0000BBIX

Xox padoTbI

1 V3yunuth CTPYKTYpy KOPHSI, HECYLIEr0 KOPHEBOU KIyOE€HEK Ha Ipu-
Mepe pacTeHuil — IMpeacTaBUTelIei cemeicTBa 0000BBIX (PHCYHOK 3), 00-
paTuTh BHUMaHUe Ha (OPMY KIIyOEHBKOB, pa3Mep, OKPaCKy.

2 PaccMOTpeTh CTPYKTYpY KiyO€HbKa Ha MOCTOSIHHOM Ipernapare moj
MHUKPOCKOTIOM IPU MajioM M OOJbIIOM yBeIHMUeHUAX. OTMETUTh Ha CXxema-
TUYECKOM PUCYHKE MEPBUYHYIO KOPY, KCUJIEMY U OaKTEPOUIHYIO TKaHb.
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Pucynok 2 — Kopaeruioasl MopkoBH (A, B), penpku (B, I') u ceexis (1, E, K)
(Ha TIOTIEPEYHBIX Cpe3ax KCHiIeMa IMOKa3aHa YepHbIM, IyHKTUPHOHN JTUHHEH 000-
3Ha4YCHa rpaHuIa cTedis u KopHs) [2]
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Pucynok 3 — KiryOeHbpku Ha KOpHSIX JonuHa [3]
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Pa6ora 4 Mukopu3Hbie KOPHH

Xoa padoTsbI

1 Y3yuuTh 5HAOTPOGHYIO MUKOPHU3Y KOPHS JIFOOKW IBYJIUCTHOMN Ha MO-
CTOSTHHOM TIpernapate. Y JI00KH ABYJIUCTHOW KOPHH JABOSKOTO poja. OmHu
W3 HUX MPEACTABIISIIOT COOOM KOpHEBBIC MIMIIKKA (KJIYOHHU), 3aracaroliue
MUTaTeNIbHbIC BemecTBa (pUCyHOK 4 A). JI[pyrue kopHU Oeble TOHKHUE, B
KJIETKaX WX KOPOBOW TapeHXHWMBI PA3BHBAIOTCS T'PUOHBIC TH(HI B BHJIE
IJIOTHO CIUIETEHHBIX KITyOKOB (pucyHOK 4 b).

2 Ha roToBOM MHKpOTpenapare pacCMOTPETh MOMEPEUHBIN cpe3 depe3
MOJIOJION KOPEHB JIFOOKW W HAWTH AJIEMEHTBHI CTPYKTYpPHI KOPHS, KIETKH,
conepxariue rudbl rpuda. 3apucoBaTh MUKOPHU3HBIE KOPHU, OTOOpPA3UB Ha
pUCYHKE KOpHEBbIe KIyOHU. OTMETUTHh Ha PUCYHKE-CXEMeE ydacTKa IoIe-
PEYHOTO Cpe3a MOKPOBHYIO TKaHb, KOPOBYIO IMAPEHXUMY, KIIETKH C TpUO-
HbIMH TU(amu, GI09My, KCUIIEMY.

IMOKPOBHAA
TKaHb

MHKOPH3HLBIC

KOPHHU _
ri¢sl TPHOOB

cTapas

KOpHeBag
IIIHIITKA KOpoBas
G nmapeHxnuMa
KOpHEBas _

IITHIITKA
- ¢mosMa
Kcunema

Pucynok 4 — DunorpodHas MUKOpHU3a JHOOKHU ABYIMCTHOM: A — KOpHEBas
cucrema, b — monepeuHslii cpe3 uepe3 KopeHs [4]
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BOHpOCbI AJI CAMOKOHTPOJIA

1 Kakue opranbl paCTeHHI OTHOCST K BETr€TaTUBHBIM?

2 Ha xakue rpymnmbl MOKHO pa3aeuTh KOPHU IO TPOUCXOXKICHUIO?

3 Tlepeyucnure TUTIBI KOPHEBBIX CUCTEM.

4 KakoBo Mopdoiioruueckoe pazHooopasue KopHen?

5 Uro mpeacTaBiasioT coO0M KOPHEIIOAbI, KAaKWE THITBI KOPHEILIOA0B
BbI 3HaeETE?

6 KakoBo 3HaueHHe OaKTepHUAIbHBIX KITyOSHBKOB?

7 UYto Takoe MuUKOpHU3a?

3ansaTue 2. Mopdgossoruueckoe crpoenue nodera

1 IloGer, ero yacTu U CUMMETPUS
2 Ctebenb: GyHKIIMA U 0COOCHHOCTH MOP(OIOTUYECKOTO CTPOCHUS
3 [louku, UX CTPOEHHUE U THUIIBI

1 IToGer, ero 4YacTu U CUMMETPHUSA

IHober — 3T0 OCHOBHOI 0CEeBOIl opraH Bbicuiero pacrenus. [lodberu ObI-
BAaIOT §e2emamugHbvle U penpooyKmueHble.

BereraTuBHbIi OOET COCTOUT U3 CTEOS — OCH ITOOETa — U OTXOIALINX
OT HEro JINCThEB U MOYEK. PenpoAyKTHBHBIN MOOEr HECeT OpraHbl pas-
MHOYEHUS — CHHOPAHT MU, [IBETKH.

Bce yactu nobera ¢popMupyroTcs U3 anuKaJIbHOW MEPUCTEMBI U 00J1a-
JAI0T €IUHOM TMpOBOAMAIIEH cucTeMoil. BereraTuBHBIM MOOEr BBIMOJIHSET
(PYHKIMIO BO3JYLIHOTO MUTAHUSA, B TOXKE BpEMsl KakJas €ro 4actb (cre-
0ellb, JIUCThsI, MOYKU) CTPYKTYPHO U (PYHKUIHMOHAIBHO CIEHUATM3UPOBAH-
HBI.

CrpyKTypHBI 35IeMEHT moOera Has3blBaeTcsa Meramep (rped. meta —
MEXy, 4epe3 U Meros — 4yacthb, A0Jis1). Meramep BKIIIOUAET y3€J1, HUKENe-
JKallee MEXI0y3JIUe U MIOUKY, PACIIOJIOKEHHYIO B y3JIE.

VY3en — yyacTok ctelisi ¢ OTXOJSAIIUM OT HETO JUCTOM (MJIM MYyTOBKOU
JUCTBHEB). Y3€Il MOXKET OBITh OTKPBITHIM, €CJIM OTXOMSIIHM JINCT HE OXBa-
TBIBAET €r0 LIEJIMKOM, WJIM 3aKPBITBIM, €CJIM JINCT WM MYTOBKA JINCTHEB
CBOMM OCHOBAHHMEM IIOJIHOCTBIO OKpY)KaeT cTe0enb. YUAaCTKU MEXAY CO-
CeIHUMH Y3JIaMU Ha3bIBalOTCS Mexao0y3ausimu. Ha mobere oObI4HO pacrio-
JIO’KEHO HECKOJIbKO, HHOTJIa MHOTO Y3JI0B M MEXKJIOY3JIHii, TOBTOPSOIINX-
sl BIOJIb OCH ITo0era.
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['maBHBINA MOOEr pacTeHUs!, WU MOOET MEPBOTO MOPSIAKA, 3aKIaIbIBACT-
cst mpu (OPMUPOBAHUH 3apojibiia. Bmons modera, B y3iax, pacroiararmT-
csi OokoBbie MOYKU. OHU TMPUKPEIJICHBI B Ma3yXax JUCTHEB (Yo MEXIY
cTebJieM U JIMCTOM) U HAa3bIBAIOTCA TAKXKe Ma3yIIHBIMHU MOYKAMH, JIUCT B
TaKOM CJTydae HOCHUT Ha3BaHHUE Kporomiero. M3 G0KoBBIX mouek 00pa3yroT-
csi OOKOBBIE MOOETH, MPOUCXOIUT BETBIICHHUE.

[ToGer ¢ XopoIIo BEIpaKEHHBIMH, KPYITHBIMHA MEXKI0Y3JIHSIMU Ha3bIBa-
10T YOUHeHHbIM nobezom (Y IPEBECHBIX PACTECHUIN HA3bIBAIOT POCTOBBIMHU).
Ecnu mexmoy3nusi pacTyT MEMJIGHHO, 00pa3yeTcsl YKOpOueHHbll noobee,
UMEIOIIMNA HEOOMbIIYI0 JIMHY (TOmoJb, Oepe3a, Oyk, IuiataH, ocuHa). Y
MJI0JIOBBIX YKOPOYEHHBIE MOOETH HAa3bIBAIOT «IUIOAYIIKAMUY, TOJIBKO Ha
HUX 00pa3yloTcs LBETKHU U TUIOAbI. Y HEKOTOPBIX XBOMHBIX (COCHA, JHUCT-
BCHHHIIA) YKOPOUYCHHBIE MOOCTH HECYT MyYKH XBOW. YKOPOUYCHHBIMU IIO-
O0eramMu MOXHO CUMTATh U CTEOJIHM, Pa3BUBAIOIINE PO3ETKU JUCTHEB (Tep-
BOIIBETHI, OJTYBaHYHK, ITOJOPOKHHUK, MOPKOBb, CBEKJIa), a TAK)KE PO3ETOY-
HbIE MOOeTH (araBhbl).

[ToGeru, BbIpacTaronive M3 MOYEK 3a OJUH BEreTAIMOHHBIA TMEPHOI,
HA3BIBAIOT 200UYHbIMU NoOe2amu WIA 200UyHbiMU npupocmamu. 'paHu-
[[aM{ TOJIMYHBIX MOOETOB Pa3HBIX JIET SBJSIOTCS TTOYECUHBIE KOJIbIIA.

BetBnenne nobera ¢popmupyer cucreMy mnooderos. biarogapsi BeTBiie-
HUIO y JIPEBECHBIX PACTeHUI 00pa3yeTcss KpoHa, COCTABJICHHAs W3 Pa3HO-
BO3pPACTHBIX BETBEU.

Ocp nepBoro nopsijka (cTedenb) y APEBECHBIX PACTEHUI Ha3bIBAETCSA
cmeoom. Y HUX OCHOBHBIC Pa3BETBICHHUS KPOHBI O00Pa3yrOT CKEJIECTHHIC
OCH Pa3HbIX NOPSAKOB (BETBEU U CyubeB). OT yria MeXay CTBOJIOM M CKe-
JICTHBIMHM BETBSIMH 3aBUCUT (popMa KpOHBI. Y KyCTapHUKOB BETBJICHHE Ya-
€ BCEr0 HAYMHAETCS OT CaMOW 3€MJIM M CTBOJI HE BBIPAXKEH (PKaCMMUH,
IIUTIOBHUK, CUPEHb, CMOPOJIMHA U JP.).

Paznu4garoT cnemyroniue OCHOBHBIC THUIBI BETBJIEHUS

1) nMxoTOMHYECKoOe, WM BUIIbYATOS, BETBICHUE — HanOoJIee IPCBHUM
croco0 BeTBiIeHUS. Bepxyiika mobera BUILYaTO pa3aBanBaeTcs, o0Opasys
7IBE€ OJMHAKOBBIC OCH BTOPOTO TOPSIKA, KOTOPHIE B CBOIO OYEpe/Ih pas/iBa-
MBAIOTCS U T.1. BeTpedaercs y BoAgopocied, MXOB, IJIayHOB, MHOTHX Ma-
MMOPOTHUKOB M Y HEKOTOPBIX TOJIOCEMEHHBIX;

2) MOHONOAHAJILHOE BETBICHHEC — OT IJIABHOW OCH (MOHOIIOIHS) OT-
XOJIAT OOKOBBIE OCH BTOPOIO MOPSIAKA, IAIOIIET0 OCH TPETHEro MOpsaKa U
T. 1. [ TaBHAs O0Ch, pa3BUBAIOMIASCS W3 3aPOJIbIIIa CEMEHH, BBIIPSIMIIICTCS,
ee BepXyllleyHas MOYKa pacTeT M3 roja B roj, WHOTJA B TEUCHHUE BCEU
KU3HH. MOHOTIOJAMAILHO BETBSTCS MHOTHE T'OJIOCEMEHHBIE (€lb, COCHa,
MUXTa, KeAP, KUTAPHC), HEKOTOPHIC MATbMBI;
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3) cuMnoaMAaJLHOE BETBJICHHE BO3HUKACT Ha 0a3¢ MOHOIIOIUAIILHOTO,
pu 3TOM OOKOBas BETBh IEpPepacTacT W CIBHTaeT B CTOPOHY TJIaBHYIO
BETBb, IPUHUMAET €€ HaIpaBjeHue U BHeMHUN Bu. OceBoii opraH pacte-
HUsL PopMHUpYETCsl TIO NMPUHIUITY «IepeBepIIMHUBAHUA». BeTpeuaercs y
MOJABJISIIONIET0 OOJBITMHCTBA MMOKPBHITOCEMEHHBIX, KaK JPEBECHBIX (TPy-
mia, Juma, yepeMmyxa, oepesa, OpenrHuK 1 JAp.), TaK U TPABIHUCTHIX (KyTie-
Ha, MEAYHHIIA HesICHAS U Jp.);

4) JI0)KHOAUXOTOMHYECKOEe BETBJICHHUE SBJISICTCS YaCTHBIM CIIy4aeM
CUMIIOANAIBHOTO. Y JIEPEBhEB U KYCTAPHUKOB C CYPOTUBHBIMH JIUCTHSIMU
¥ TIOYKaMH 4acTO IMOCJIe OTMUPAHUS BEPXYIIKUA TOIUIHOTO 1modera BeIpac-
TalOT JBa CYNPOTUBHBIX MmooOera 3amenieHrs. OHU 00pa3yroT pa3BHIIKY HaJ
OTMepIlIel BEpXYIIKOH, co3aBasi BIIEUATICHHE TUXOTOMUYECKOTO BETBIIE-
HUSI.

Y OGOJBIUIMHCTBA MOKPHITOCEMEHHBIX MOHOIMOIUATBHBIA U CHUMIIOAM-
QIBHBIA THITBI BETBIICHUS KOMOMHUPYIOTCS. MOHOIIOUATBHO BETBAIIHACCS
noderu 00ecneynBaroT poCcT, & CUMJIOIUATIBHO BETBSIIUECS JAIOT LIBETKU U
mwionbl (s10670Hs, KapTrodens, OakinakaH U Jp.). Y IJIOJOBBIX PAaCTCHUM
CUMITOAMATBHBIC TTIOOETH MPE/ICTABIICHBI TUIOyIIIKAMH.

Kymenue — oOpazoBaHre CKy4eHHOU TPyl OOKOBBIX MOOEroB OJm3
OCHOBaHMS TJIABHOW OCH. XapaKTEpPHO B OCHOBHOM JIJISl 371TaKOB, HO BCTpe-
qJaeTcs U y APYTUX OJHOJOJIBHBIX, a TaKKe Yy OJPEBECHEBAIOIINX (OpM
IBYAOJBHBIX — KYCTAPHUKOB M KyCTAPHUYKOB. Y OCHOBAHUS TJIABHOTO TIO-
Oera oOpazyercs rpymnmna OOKOBBIX MTOOEroB MO0 B MOJA3EMHOM €ro 4acTH,
700 Ha ypOBHE MOUYBBL. MEXI0y3/Ms TIaBHOTO MOOETa /10 KOHIA KU3HH
OCTAIOTCS YKOPOUYEHHBIMH, & Y3JIbI, OT KOTOPBIX OTXOJSAT OOKOBBIE MOOErH,
HAa3bIBAKOTCS 30HOM KYILICHUS.

2 Crebeb: GyHKIIMH M 0COOeHHOCTH MOP(GOJI0rn4ecKoro
CTPOECHUS

Crelesib — OceBas 4acTh modera, B KOTOPOU BBIAEISIOT Y3JIbI — MECTa
PacCIOJIOKEHHUS JTUCTHEB M HAXOAAIIUECS MEKIy HUMH Mexaoysnus. Cre-
0eJlb OMOPHYIO U MPOBOAIIYIO GYHKIIUH, & MHOT/Ia — 3aIacaromlyro.

HecMoTpst Ha orpoMHOE pa3zHoOOpa3ue cTedsiel, UX MOKHO CBECTH K
CJICTYIOIIUM OCHOBHBIM THIIAM:

1) creGesab TpaBSIHUCTBIA. XapakTepeH JJis1 OOJBIIMHCTBA OJIHOJICT-
HUX W MHOTOJICTHUX TPaBSHUCTHIX pacTeHUi. B TummaHOM ciydae ObIBacT
HAJ36MHBIM, 3€JICHBIM, HEOJPEBECHEBIIUM WM CIa000IPEBECHEBIINM,
HeceT Ha ceOe JIMCTHS U I[BETKH,

2) cTedeab ApeBecHbIl — CTBOJ. DTO BUJIOM3MEHCHHBIN B pPe3y/IbTaTe
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BTOPUYHOTO YTOJIICHUS OAPEBECHEBIIUN cTeOENbh, KaK MPaBUIJIO, BETBU-
CTBIl, @ B HUYKHEW YaCTH Yalle BCETO NMEPEXOAAIINN B CTEPKHEBOM KOPEHb.
B mnepBbie roAbl KU3HU JIPEBECHBIE PACTEHUS TAKKE HUMEIOT TUIUYHBIN
TPaBSIHUCTHIN CTEOEIIb;

3) coloMHHA — OJHOJICTHMM WM MHOTOJICTHHH CTCOENb, BETBUCTBIM,
KaK MPaBUIIO, UMb B CAMOM OCHOBAaHUU U OOJBIICH YacThIO (Y B3POCIBIX
pPacTeHMi) C MOJIBIMUA MEXA0Y3usiMU. COJTOMUHA CBOMCTBEHHA 3J1aKaM.

ITo dopme credau ObIBAIOT yurunOpuueckumu (TIONIEPEUHOEC CCUCHUE
umeetr Gopmy Kpyra), kornuuweckumu (Ha TPOTSHKCHUW BCEH JUTMHBI JUa-
METp MOINEPEUYHOr0 CEYEHHUs MOCTENEHHO YOBIBA€T OT OCHOBAaHHS K Bep-
WHE); okpyeavimu (B TIOTIEPEYHUKE OKPYTIIbIC, HO CEYCHUE €r0 HeOuHa-
KOBO IO BCEH JUIMHE), chuiocHymuimu (CEUCHUE CTEONISI UMEET pas3uuHbIC
o ¢opMe TuaMeTphl), yerosamuvimu (B MONCPEUHOM CCUCHHH UMEIOT (op-
My, OJIM3KYyI0 K 3—8-yroJIbHHKY WM MHOTOYTOJIBHHKY), peopucmuimu
(MMEIOT CHIIBHO Pa3BHUTHIC BBICTYIIBI — peOpa), 6bopozouamuimu (CHaOKECHBI
MHOTOYMCJICHHBIMU TPOJOJIbHBIMU OOpPO3AKAMHM), V3r08amuiMu (UX MEX-
noysnus 6ojee TOHKHE, YeM y3Jibl) U ap. CTredenh MOKET UMETh B TIOTIe-
PEYHOM Cpe3e pasJIMuHble MPUUYJIMBbIE (POPMBI, U TOTJIa OH HA3bIBACTCS
HEenpasUIbHbIM.

Ilo mos10’keHNI0 B MPOCTPAHCTBE PA3INYaAIOT CICAYIONIME OCHOBHbIE
THUIIBI CTEOJICH:

1) npsamoit, wmu npsmocmosiuuii, cTe0eIb 3aHUMACT BEPTUKAIBHOE T10-
JIO’KE€HUE, IEPIICHIUKYISPHBIN K MOBEPXHOCTH cyOcTpaTa (CTBOJIBI MHOTHX
JIPEBECHBIX TTOPON);

2) HaxnoHenHbIll CTE0eNb pacIojiaracTcs 1Mo OTHOIICHHIO K CyOcTpaTy
MOJ1 OCTPBIM WJIM TYHBIM YTJIOM;

3) uzoenymolil cTebeb UMEET 0oJiee WIIM MEHEE IUIaBHBIM HM3THO, HO
CBOEH BEPXYLIKOW HE KacaeTcs MOBEPXHOCTU cyOcTpaTa (MHOTME KycTap-
HUKH);

4) nexcawuti, cmenowuiicsl, WM pacnpocmepmolii, — PACIOIOXKeH Ta-
paJJIEIbHO MOBEPXHOCTU MOYBBI, T. €. MPUIIETAET K HEM MO BCEU CBOEU
JUTMHE (THIKBEHHBIE);

5) noazyuuii — CXONHBIM C JIe)KauWM, HO YKOPCHSIOUIUKCS B y3jax
(3eMJIIHUKA, KJIEBEP MOJI3YYUN);

6) 6ocxo0swuil, MITH NPUNOOHUMAIOWUTICS, — C OCHOBAHHUEM, JICKAIIUM
Ha MOBEPXHOCTH CyOCTpaTa, HO ¢ 0oJiee WK MEHEEe 3HAYUTEIbHON YacThIO
cTe0JIs1, MPUITOJHUMAIOLIEHCS KBEPXY (KIJIEBEP JIyTOBOM, SICHOTKH);

7) ebrowuticss — 0OBUBAETCS B BHJIC CIIUPAIA BOKPYT OMOPHI (BbIOHOK);

8) yennsrowuiicas — NMPUKPEIUIIETCS K OMOPE C MOMOIIBI0 TPHUIICTIOK
WM KPIOYKOB (MaJIMHA, XMEJIb BBIOIUICS );
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9) nrasarowuii crebens pacroyiaracTcs Ha MOBEPXHOCTH BOJBI, HO HE
YKpEIUIAETCSl Ha JIHE BojioeMa (PSICKU) U JIp.

Ilo xapakTepy NOBEPXHOCTH PA3INYAIOT TUIIBI CTEOS: TTAAKAMN, IIIe-
POXOBAThIM, OJECTAIINMI, MAaTOBBIM, TOJBIM (JIUIICHHBIA OMYIICHUS), OIMY-
LWIEHHBIA, KPBUIATBHIM, KOJIIOYMWHU, LIMIIOBATHIM, KJIEHKWW, C BO3AYLIHBIMU
KOPHSIMM, C JJUCTOBBIMU CJIEJIaMU, C JJUCTOBBIMU YEPEIIKAMU U T. II.

CyIlecTBYIOT U Ipyryue MPUHITUIIBI KJIacCU(UKAIIUUA CTEOJICH.

Bce mopdonoruueckue npusHAKU CTEONS SIBISIOTCS Ba)XHBIMU JIMA-
THOCTHYECKUMU TPU3HAKAMH, UCIOJIB3YIOTCA I ONPEACICHUS pPa3dd-
HBIX BUJIOB PACTCHUM.

3 ITouku, UX pacnoJio:keHne Ha cTedJjie, CTPOEHUE U THUIIBI

IMouka mpencraBiseTr coOOW 3a4aTOUHBI TMOOEr C YKOPOUCHHBIMU
MEXI0Y3IUSIMH.

PaznuualoT Tpu OCHOBHBIX THIA MOYKOPACHOJIOKEHHUSI: OUYECPEIHOE
(cnupasibHOE), CYIPOTUBHOE U MyTOBYATOE.

[Ipu oyepeaHOM MOYKOPACTIONOKEHUH B KAXKIOM Yy3JI€ HAXOJIUTCS OJI-
Ha Ma3yxa JMCTa, UMEIOIasi OJHY WJIM HECKOJIbKO Mmouek. PaznuuaroT: oue-
peodHoe 00unouHoe (B KaXJI0W Ma3zyxe JUCTa HAXOAUTCS OJlHA MOoYKa — JIU-
na, s0JI0Hs), ouepedHoe cepuaibhoe (B KaXI0M Ma3yxe JIMCTa HaXOIUTCS
HECKOJIBKO TMOYEK, PACHOJIOKEHHBIX OJHA HaJ JAPYroll — OpeX MaHbUKYyp-
CKUI) U ouepedHoe KoiiamepanivbHoe OYKopactoioxkeHue (B Kaxa0u ma-
3yXe JIUCTa HaXOJIUTCSI HECKOJIBKO MOYEK, PACIIOI0KEHHBIX TOPHU30HTAIBHO
OJIHA PSIZIOM C IPYTOMl — TEPH).

CynpoTHuBHBIM Ha3bIBACTCSl TaKOE€ PACIOJIOKEHHE TOYEK, MPU KOTO-
POM B KaXJOM Yy3JI€ HaXOJSATCA JIBE JIMCTOBBIE MA3yXH, PACIIOIOKEHHBIE
OZlHa NMPOTUB JIpyrou. [1o KOIMUECTBY MOYEK B KAXKAOM Ma3zyxe JUCTa pas-
JUYAIOT CYnpomueHoe 00uHo4yHoe (KJI€H OCTPOJIUCTHBIN, KalllTaH KOHCKUM)
U cynpomusHoe cepuaivHoe (KUMOJOCTh TaTapcKas) MOYKOPACTOJIOKE-
HUE.

[Ipy MyTOBYATOM MOYKOPACTIOJIOKEHUH B KAXJOM Yy3JI€ HAXOJSTCS
TpHU U OOJIee IMCTOBBIX Ma3yXH, COJEPKAIINE 110 OJTHOU MOYKe (COCHA).

IIo cocTraBy pa3nuyaroT BEr€TaTHUBHBIE, TEHEPATUBHBIE U CMEIIAHHBIE
(BereTaTUBHO-T€HEPATUBHBIE) TTOYKHU.

Becemamuenas nouka COCTOUT W3 3a4aTOYHOTO CTEOJISI C KOHYCOM
HapacTaHUsl U PA3HOBO3PACTHBIX 3a4aTKOB JINCThEB, B Ma3yXax KOTOPBIX
y>K€ MOT'YT OBbITh 3aJI05K€HBI 3a4aTKH Ma3yIIHBIX MOYEK.

I'enepamuenas nouxa COOEPKUT 3a4aTKU [IBETKOB UM couBeTnil. LBe-
TOYHAas MOYKa, HECYIIas IBETOK, HA3bIBAETCS OYyTOHOM.
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B secemamusno-cenepamusnvix MoYKax 3aJ0KEH Pl BEreTaTHBHBIX
METaMEPOB Y 3a4aTOYHBIN I[BETOK WJIU COLIBETUE (KOTBITEHb €BPONECHCKUH,
CUpPEHBb, Oy3HHA).

HapyxHble ITUCThS WM WX YaCTU WHOT/A, BUJIOM3MEHSSACH, MpEBpa-
AI0TCS B IoYeyHbIe (Kporotue) dentyd. [1o Haau4uio Kpowiux yeuyi
Pa3IMYArOT 3aKPHITHIC M OTKPBITHIC MTOYKH.

[Touku, UMerolKre KPOIIIUE YelTyH, Ha3bIBalOTCA 3akpbimuimu. OHU
XapaKTEPHBI IS MHOTOJIETHUX JIPEBECHBIX PACTCHUH XOJIOJHOTO U yMe-
PEHHOT0 T0sICOB — y0, Oepesa, Jauma, BUIIHS, JISITMHA, 0JbXa, Oy31Ha, HBa
U Jp., a TaKXKe JIs1 CYOTPONMUYECKUX U TPOMUYECKUX 00JIacTed ¢ CyXUM
nepuogoM. [lpw pa3BepTHIBAHWM 3aKPBITHIX IMOYEK YENIyH OIaIaroT,
OCTaBJIsIsI TTOYCYHBIE KOJbIA, TT0 KOTOPHIM MOYKHO OMNPEAEIUTHh TPAHUIIBI
mOoOETrOB Pa3HOTO TOJla U BO3PACT BETBU. Y MHOTHX PACTECHUN MOYCYHBIC
YEeIIyH MPOINUTAHBI TYCTBIM KJICHKHUM CIM3UCTBIM BEIICCTBOM (KallTaH
KOHCKHUH, TOTOJb, OAJIb3aMHUYECKHIT).

Omkpovimvle, WIH 20./1ble, TIOUYKHU JIUIICHBI Yeiryid. OTKpHIThIE TIOYKU Ha
BEPXYIIIKE UMEIOT BECHON M JICTOM pacTyIlue MoOern MHOTHX JCPEBHEB U
KYCTapHHUKOB, a TaK)Ke IMMOOETH MHOTHX OJHOJICTHUX M MHOTOJICTHHX TPaB.

Ilo ¢pyHKOMOHAJIBLHOMY 3HAYEHHUIO BBIJCISIIOT aKTHUBHBIC W CIIAIINC
MMOYKHA. AKMueHbIMU HA3BIBAIOTCSA OOKOBBIC TOYKH, PACIyCKalOIIHecs Ha
CIIEAYIOITUHM TO/1 MOCIIe UX 3aKJIaJKH ¢ 00pa3oBaHKEM HOBOTO mobera.

Cnawue TMOYKM HE PACHyCKAIOTCS €XEroJHO M OCTAIOTCS JKUBBIMU B
TEUEeHHE MHOTHUX JieT. MIX mepexo/1 B aKkTUBHOE COCTOSTHUE HAYMHACTCS T10-
CJi€ yJlaJIeHHs BBIIIIEPACIIOIO0KEHHON YacTh CTeOJIsI.

B ecTtecTBeHHBIX yCIOBHSIX M3 CISIIUX MOYEK 00pa3yeTcs KOpHEeBas U
MHEBasi MOPOCHb MOCJE OTMHUPAHUS WM PYOKH JepeBa, TaK MPOUCXOIUT
BO300HOBJICHHE JIECa.

ITo mMponCcX0XACHUIO CISAIIAE MOYKH MOTYT OBITH IMAa3yIIHBIMU U MPH-
TaTOYHBIMH. [Ipudamounvle IOYKA MOTYT (POPMHUPOBATHCS HA BCEX YACTIX
M OpTaHax pacTeHus — CTEOJAX, JIUCThIX, KOpHsIX. X Ononorndyeckoe 3Ha-
YeHHE 3aKII0YaeTcsl B 00CCIIEYeHNM BETeTaTUBHOTO PAa3MHOXKEHUS U BO3-
OOHOBJICHUS PACTCHUH.

MarepuaJsl u odopyaosanue. JKuBbie U repbapHbie 00pasisl mode-
roB (C JUCTBOM M 0€3 Hee) OJbXU KIEWKOM, TOmoJid 0anb3aMHU4YecKoro,
OCUHBI, Oepe3bl MOBUCION, 5ICEHS OOBIKHOBEHHOI'O, KallTaHa KOHCKOTO
OOBIKHOBEHHOT'O, SI0JIOHH JOMAIIIHEH, €I OOBLIKHOBEHHOM, COCHBI OOBIKHO-
BEHHOM, CHpPEHU OOBIKHOBEHHOW, JIUIIBI CEPAICIMCTHOM, KJIEHAa OCTPO-
JIUCTHOTO; TUHIIETHI, JYMbl, MPEMAPUPOBAIBHBIC HUTJIbI, OMHOKYISPHI, JIU-
Heviky, yamkuy [letpu.
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Heab: MO3HAKOMUTHCS C MOP(OJIOTHUSCKUMU OCOOCHHOCTSIMHU CTPOE-
HUS 1TOOETOB, MOJYYUTh HABBIKK ONPEJICIICHHS THITA BETBJICHHUS M BO3pacTa
mo0Oeros.

Pabora 1 Mopdosorust modera ApeBeCHbIX pacTeHUMN

Xox padoTbI

1 PaccmoTpeTh MOOETH ¢ JIUCTBOW Pa3IHUYHBIX JICPEBHEB M KYCTAPHH-
koB. OOpaTUTh BHUMAHUE Ha CTEOJIEBBIC Y3JIbI, K KOTOPBIM MPUKPEILISCTCS
OJIMH MJIM HECKOJIBKO JIMCTHEB, @ TAKKE HA MEXKI0Y3JIHsI, TUCTOBYIO Ma3yxy
C Ma3yIIHBIMH [TOYKAMHU, Ha BEPXYIICYHYIO TOYKY, KOTOPOH 3aKaHYHBACT-
cs1 mober (pUcyHOK 5 A).

Pucynok 5 — Ctpoenue noderos onbxu (A) u tonons (b): 1 — y3eun,
2 — MeXI0y3/He, 3 — Mma3yIHas MoJka, 4 — BepXylIeyHas Mo4ka, 5 — JJUCTOBbIE
pyoO1bL, 6 — cTebenb. 7 — 4yeueBUUKH, 8 — MMyYKH JUCTOBOIO ciena, 9 — ykopo-
YeHHBIH mooer [5]

2 3apucoBaTh CXEMaTUYHO CTpOEHHE Mobera, OTMETHB Ha PUCYHKE y3-
Jbl U MEXKI0Y3/HsI, OOKOBbIE MOOETH M BEPXYIICUHbIC MOYKU, KPOIOIIHE
JUCThS U Ma3yXy JIUCTA.

3 PaccMmoTpeTh noberu 06€3 TUCTHEB PA3IUYHbBIX JEPEBHEB U KYCTApHU-
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k0B (pucyHok 5 B). Haiitu nuctoBbie pyOIbl C JINCTOBBIMU CJICJaMH, I1O-
yeuHble Kousblla. [logcunrars Bo3pacT moodera. 3apucoBartbh CTPOCHHUE IO-
Oera 6e3 JMCTHEB, OTMETHB JINCTOBBIC PYOIIBI U CJEMbI, TOYCYHBIC YCIITYH,
noberu pa3Horo Bo3pacra.

Pabora 2 YKopouYeHHbIE M YIJIMHEHHbIE 100eru

Xox padoTbI

1 PaccMoTpeTh yUIMHEHHBIE M YKOPOYEHHBIE IMOOErH pa3HbIX pacTe-
Huii. OOpaTUTh BHUMaHHE Ha COJMIKEHHBIE MEXKIOY3JIHS YKOPOUYCHHBIX
no0eroB (pucyHox 6).

Pucynok 6 — YkopodeHHbIe U yaIuHeHHbIE To0ern 6epessl (A) u riatana
(B): 1 — mexnoy3nue, 2 — TO10BbIC PUPOCTHI [3]

2 PaccMOTpETh JINCTOBBIE PYOIIbl, TUCTOBBIE CIIE/IbI, TOYEYHBIE KOJIbLIA.

3 3apucoBarTh CXeMaTUYHO YKOPOYEHHBIC U YJIMHEHHBIE TTOOETH, OT-
Pa3uB JIUCTOBBIC PYOIIbI, TUCTOBBIC CJIC/IBI.

Pab6ora 3 BeTrBj1eHHe mooera

Xoxa padoTbl
1 PaccMoTpeTh pa3Hble pacTEHUs M HAWTU MOOETH ¢ TUXOTOMHUYECKHUM,
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MOHOTIO/IUANTEHBIM, CUMIIOJUANBHBIM M JIOKHOJAUXOTOMHUYECKUM THIIOM
BETBJICHHS.

2 3apucoBaTh CXEMaTUYHO THUITBI BeTBICHUA. OTOOpa3UTh BEpXyIIeU-
Hble ¥ O00KkOBBIC TTOUKH (pucyHok 7), ocu I, I, Il u mocnenyrommx mopsi-
KOB. 3amucaTth MPUMEPhl PACTCHUH ¢ Pa3IMYHBIMU TUIIAMHU BETBJICHHUS.

Pucynok 7 — Tunsl BeTBieHus cTedmnsi: A — nuxoromuyeckoe; b — MoHormo-
nuanbHoe; B — cumnonuansHoe; I' — noxxnoauxoromuueckoe: 1, 2, 3, 4 — ocu
IIEPBOTO U MOCIICIYIONIETO MOPSIKOB [4]

Pabora 4 PacnoJioxkenune Ha cTedJie M CTPOEHHE MOYEK

Xox padoTbI
1 TTo3HaKOMHUTBCSI ¢ OCHOBHBIMU THUIIAMHU PACIIOJIOKEHUS TTOYEK B y3-
JaX PacTCHUM: 0YePETHBIM, CYPOTUBHBIM U MyTOBYATHIM (PUCYHOK 8).
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Pucynok 8 — Pacnonoxe-
HUE MOYeK: A — ouepe/i-
HOE€ CepuajbHOe y opexa
MaHBbYKYpPCKOro; b —
O4YEpEIHOE OTMHOYHOE Y
nenyHbl, B — ouepenHoe
KOJUIaTEPAIIbHOE Y TEPHA,
I' — cynporuBHOE 0o111-
HOYHOE y KJIEHAa OCTPO-
JIUCTHOTO, /| — cynpoTus-
E HO€ CEpUaJIbHOE U JKUMO-
JIOCTHU TAaTAPCKOMU, € — My-
TOBYATOE Y COCHBI OOBIK-
HOBEHHOI [6]

|

2 Ha mpumepe cTpoeHUsT UMEIOIMMXCS IPEBECHBIX PACTCHUN H3YYHThH
CTpPOE€HHE MOYEK. PaccMOTpeTh HEBOOPYKEHHBIM TIJIa30M W C MOMOIIBIO
Jaynbl BHEIIHUN BuJ nouek. (3anmoMmuuTte! JIucToBBIEC, CMEIIAHHBIE U I[BE-
TOYHBIC TOYKMA YETKO PA3JIMYAOTCS IO BHENTHeMYy BuAy. HaOyxmme mu-
CTOBBIC TTOYKH 00JIee BHITSHYThIC U PHIXJIbIC, & [IBETOYHBIC U CMEIIAaHHBIC —
OKpYTJIbIC U TUIOTHBIC). CHApyKHM BCE MOYKU MOKPBITHI TOYCYHBIMU YeIITY-

ssMu (puUcyHOK 9).

B

Pucynok 9 — Ctpoenune nouku: A — npoJoibHbIN pa3zpe3 nouku; b — nouka-
cTebenb; 1 —3ayaTouHOe ColBeTHE; 2 — 3a4aTKU JIMCThEB; 3 — KOHYC HapacTa-
HUS; 4 — Ma3yIIHBIE IOYKH; 5 — CTe0elb; 6 — MmodeqHbie yemryn [4]
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3 C moMmoIp0 MpenapupoBaibHONW Wbl CHATH MOYEYHBIC YEIIyH C
MOYKHU PacCCMOTPETh Ha OcH (cTebJie) 3a4aTKU JUCThEB (BEreTaTUBHAS MOY-
Ka), IBETKOB WJIA COLBETHUS (CMEIIaHHbIE MOYKH). OTMETUTh Ha PUCYHKAX
OCHOBHBIE€ CTPYKTYpHbIC KOMIIOHEHTbI BET€TATUBHOW U T€HEPATUBHOM TIO-
YeK — cTe0esIb, TUCTOBbIE OYTOPKH, 3a4aTKU COIIBETHS.

PaGorta 5* Mopdostornyeckuii anan3 nogeros’

Xox padoTbI

1 BeimonauTe Mopdoaoruueckuii aHaiu3 IpeasioxKeHHbIX T0OeroB, co-

rjiacHo tabaute 1.

Tabnuma 1 — Mopdosorudyeckuii anaiau3 moOeron

1
=
L Crebean Jlucro-
gl 25 Tun Xapakre-
| B & ITouxopac- BbIe py0-
S| g . | BerBue- <ana PHCTHKA
S| Es st paKTep | monowemme | © bl U
é’ dopmMa | HapyKHOrO cJrebl
IIOKPOBa

Bonpocsl 111 CAMOKOHTPOJISA

1 Yrto coboii mpeacTaBisioT Mo0er, y3ell, MexXA0y3JI1e, azyxa JucTa?

2 YeM yKOpOYEHHBIE MTOOETU OTIIMYAOTCS OT YJUTMHEHHbIX ?

3 Kakue Tumbl BETBICHUS BaM H3BECTHBHI? OxapakTepuzyWte UX U
NPUBEIUTE IPUMEPBI PACTEHUN C PA3TUYHBIMU TUITAMH BETBIICHUS.

4 B yeM 3aKiIl04aeTcs OUOJOTUYECKOE 3HAUECHUE BETBIICHUS ?

5 Urto coboii npencrapinser nouka? Kakoso ee ctpoenue?

6 Kak ximaccuuuupyroTcs MOYKHU M0 Ha3HAYEHHUI0, MECTOTIOJIOKEHUIO,

3AIAIIEHHOCTH ?

7 KakoBo 3HaueHHE CImHUX, 3UMYIOIIWX W IIPUAATOYHBIX ITOYCK B

KU3HHU paCTCHUN?

3ansarue 3. Mopdosioruyeckoe cTpoeHue JINCTa

1 OcobenHocTu MOP(POJIOrHYECKOr0 CTPOCHHUS, PYHKIIUM U KiIaccudu-

KalluAa JJUCTHECB

2 Meramopdo3bl 1ucTa u cTeds

1 ~ ~
* 3BC310YKON OTMCUYCHBI 3aJaHUA TJIA CaMOCTOATCIIbHOU pa60TI>I
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1 OcobenHocTH MOP(OJIOrHYECKOr0 CTPOeHH s, PYHKIUM U
KJaccupurkanus JUCTheB

JImer — OOKOBOMl OpraH BBICIIMX PACTEHUM, XapaKTepU3YHOUIUNCA
OTPaHUYEHHBIM POCTOM, HAPACTAOIINI UHTEPKAISIPHO (OCHOBAHUEM).

OcHoBHbIEe GyHKIMH JIUCTa — (POTOCUHTE3, FA3000MEH M TpPaHCIHpa-
1M1, TONOJIHUTEINIbHBIE — 3allaCaHue BEIECTB, 3alllUTa, BET€TaTUBHOE Pa3-
MHOYEHHUE.

JIuct, xKak mpaBWiio, UMEIOT OoJiee MM MEHee IUIOCKYI0 (opMy, YTO
CIOCOOCTBYET CO3/IaHUI0 MAaKCUMalbHON (DOTOCHUHTE3UPYIOUIEH IOBEPX-
HOCTH. Y HEro pa3jMyaroT BEPXHIOK W HUKHIOK CTOPOHBI, OPHEHTHPO-
BaHHbIE [0 OTHOIICHUIO K BepXylluke nodera. [Ipu ykjIoHeHUH OT TUIWY-
HOM cuMMeTpuM Iuiockas ¢opMma Jmcra yrpaunBaercs. B Takom cimydae
pa3IMYaloT JIUCThs: 1) UMEIONINE C IBYX CTOPOH OJAMHAKOBOE MOP(OIOTH-
YECKOe CTPOEHHUE (IBKAIMUNT, CaKCAYJ U JIp.); 2) KPyTJibie B ceUeHUU (JIYK)
7100 YIJIOMIEeHHBIE ¢ O0KOB (MpHC, TIAAUOIYC); 3) TUIUHAPUIECKUE, C pa-
MaTbHON CUMMETpHUen (0OUUTOK €IKUH).

B3pociiblil 1MCT 00BIYHO BKJIIOYAET: MJIACTUHKY, YEPEIIOK, OCHOBAHUE
Y, 4acTO, MPWINCTHHUKHU.

IInacmunka — pacuiupeHHas, miockas, HauboJjiee BakHasi 4acTh JIUCTA,
B KOTOpOH ocymiecTBisieTcss GoTocuHTe3. HMKHsA 4acTh MIaCTUHKH, TTPU-
KpeIuIsioniasicst K cTe0t0, Ha3bIBACTCS OCHOBAHUEM JTUCTA.

Y ABYAOJBHBIX PACTEHUNM MEXYy OCHOBAaHUEM U IJIACTUHKOU OOBIYHO
bopmupyercsl uepeuiok IUCTa — y3Kasi CTeOJIEBUIHAS YACTh JIUCTa MEXIY
IUTACTUHKON M OCHOBaHMEM. HYepeloK BBITOIHSIET ONOPHYIO, IPOBOISIILYIO
GyHKLIHIO, CIYKUT aMOPTU3aTOPOM JIMCTOBOW IUTACTMHKU MPU CHIIBHBIX
NOpPBIBAX BETPaA, AOKIE. JIMCThA ¢ yepemKaMyu Ha3bIBAIOT YepeuKo8biMU,
0€3 YepeniKoB — cUOAUUMU.

Y OONBIIMHCTBA OJHOAOJBHBIX M HEKOTOPBIX JABYIOJbHBIX (30HTHY-
HbI€) OCHOBAHHUE JIMCTA Pa3pacTacTCs, OXBAThIBACT y3€J LIEIMKOM U 00Opa-
3yeT TpyOKy, Ha3bIBaeMyI0 Gracaiuwjem nucta. Brmaramumie 3amuimaer
cTeOesb, MOYKHU, CUASAIINE B TA3yXe JIUCTA.

Yacto ocHOBaHuE HcTa 00pa3yeT CYNpPOTHUBHBIE OOKOBBIE BBIPOCTHI —
npunucmuuxu. IpUIMCTHUKN ObIBAIOT CBOOOJHBIE WIIM MPUPOCIINE K Ye-
pemiky. OcHOBHas (PyHKUMS NPWIMCTHUKOB — 3allATa Pa3BUBAIOIIUXCS
HEXHBIX JINCTOYKOB.

VY ceMeHHBIX pacTeHUM B CBA3M C paHHEW yTpaTod CHOCOOHOCTH K
anMKaJIbHOMY HApaCTaHUIO JIMCT, JOCTUTHYB ONPEAEIICHHBIX Pa3MEPOB, 10
KOHIIa CBOEH >KM3HM OCTaeTcsi 0€3 M3MEHEHUU (OrpaHMYE€HHOCTh POCTA).
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Pa3mepsl nucTheB yarnie konaedmroTes B npeaenax 3-10 cm, HO MOTYT J0-
CTUTaTh U HECKOJIBKHUX JIECSITKOB METPOB.

JIOCTUTHYB ONPEAECTCHHBIX ISl KOKJAOTO BHUJA PACTEHHM W YCIOBHUM
oOUTaHMsI pa3MEPOB, JTUCT BCTyHaeT B a3y aKTUBHOM >KU3HEACSATEIbHO-
ctu. [locTeneHHO HAYMHAIOTCS W3HAIIMBAHUE JIUCTA, MTOTEPS BAXKHEHIITUX
byHKIMHA, cTapeHne u oTMupanue. Ctapble JUCThsI COPACchIBAIOTCS pacTe-
HUEM B TIpoliecce jucTonana. JIucTesi MOTyT omaaarh OJHOBPEMEHHO B
OTPE/ICIICHHBIM MEPUOJI TOJ1a, KaK Y JMCTOMAAHBIX JEPEBHEB, WM MOCTE-
MIEHHO N0 OJJHOMY B T€YEHUE JJIUTEIHHOTO BPEMEHH Y BEUHO3EJIEHBIX pac-
TCHUM.

JIucronmaja — BeIpabOTAHHOE B MIPOIECCE IBOJIIOIUK TPUCIIOCOOICHUE K
YMEHBIIEHUIO B HEOIArONPHUATHBIX YCIOBUSAX (3UMHETO WUIIM 3aCYILIMBOTO
MeproJia) MOBEPXHOCTH HA3€MHBIX OPraHOB, YTO COKpAIlaeT MOTEPIO BIaru
Y TIPEOTBPAIAET MMOJOMKY BETBEU MOJT TSXKECTHIO CHETa.

JIMCTBSI UMEIOT <CGKHIIKW». DTOT TEPMHUH MPUMEHSIOT K MPOBOJAIIEMY
My4YKYy WU TPYIIE COMMKEHHBIX My4YKOB. JKUJIKM BBITIOTHSIOT MPOBO/IS-
e U MexaHndeckne QyHKIHUHU. B 3aBHCHMOCTH OT PaCIONIOKEHHSI KUITOK
Pa3IMYAIOT CAEAYIONIME THIBI JKUJTKOBAHMS

1) ouxomumuueckoe KUINKOBaAHUE — KUIKOBAHUE, TIPU KOTOPOM YKUIIKH
B JINCTE BETBATCS IUXOTOMUYECKU; BCTPEUAETCS y MAOPOTHUKOB, a CPEAU
TOJIOCEMEHHBIX — Y THHKI'O ABYJIOMNACTHOTO;

2) napannenbHoe XUIKOBAHUE — KUJIKOBaHHE, TP KOTOPOM BCE YKHUJI-
KU MPOXOJST BAOJIb JUCTOBOM IUIACTUHKU M CXOISTCS Yy €€ BEPXYLIKH,
HaIMpUMeEpP Y JTMHEHUHBIX JIUCTHEB 3JIaKOB,

3) 0yeo6uonoe KWIKOBAHUE — )KMIIKOBAHUE TUTACTUHKH JIUCTA, TIPU KO-
TOPOM KWJIKHM (IIyYKH) NPOXOJAST IyrOl OT OCHOBaHUS K BEPXYUIKE Ijia-
CTHUHKH, HAIIPUMEP Y JaH/IbIIIA;

4) nepucmoe XWIKOBAaHHUE — YXWUJIKOBAHHE, NP KOTOPOM B JINCTOBOM
IUTACTUHKE OOKOBBIE KUJIKA OTXOAST OT TJIABHOM >KUJIKU TI0 BCEH €€ IJIMHE
Y TaKXe, B CBOIO 0YEPE]ib, MOTYT BETBUTHCH;

5) narvuamoe XUIKOBaHWE — KMIKOBaHHE, TPU KOTOPOM HECKOJBKO
KPYHHBIX OOKOBBIX JKUJIOK JIy4€00pa3HO OTXOMAST OT OCHOBAaHHUS TJIaBHOU
KUJIKU JINCTOBOM IJIACTUHKH, HAITPUMED Y KJICHA MJIATaHOBUJIHOTO.

6) cemuamoe XWIKOBaHWUEC — >KWUJIKOBAaHWE, NMPHU KOTOPOM OOKOBBIC
KUJIKAU MHOTOKPATHO BETBSITCS, HE JOXOJS JI0 Kpasi JIMCTOBOM TUIACTUHKH,
1 00pa3yloT CeTKy O€3 MeTelb.

Jluctes pactenuii pazHooOpasHel o Gopme, pazmepam, OKpacke, Io-
JIO’KEHUI0 Ha Tooere. Pa3inyaroT mpoCThI€ U CIIOKHBIC JTUCThS.

JIuct Ha3bIBAIOT MPOCTHIM, €CJIM OH UMEET OJIHY JIMCTOBYIO IJIACTHUH-
Ky. [IpocThie MHUCThs KIACCUUIMPYIOT TIO LEJIOMY PsIAy MPU3HAKOB: IO
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dbopme JHUCTOBOW IMIACTUHKH, OpME OCHOBAaHHS, BEPXYILIKH, Kpas (pac-
YJICHCHMS) INCTOBOM TJIACTHHKH, 110 XapaKTEPy KUITKOBAHUS.

dopma JTMCTOBOW TUIACTUHKHU OMPEACNISICTCS COOTHOIICHUEM JIMHBI U
IIAPUHBI JIMCTA, PACHOJIOKEHUEM CaMOM HUpOoKou yactu aucra. Ilo ¢op-
Me JIMCTbSI OBIBAIOT OKpy2nvle, dIunmuyeckue, npoooa2osamoie, J1anyen-
Hble, 0OpamHoIaHyemHbvle, pomoudecKue, 0eibmosUoHble, cepoyesuonble,
NOUKOBUOHbBIE, CIMPENIOBUOHbIE, KONbeBUOHbLE, AlyedUuOHble, 00pamHosiiiye-
8uonvle U T. 1.

dopma OCHOBaHUS, BEPXYIIKH, Kpasi JTUCTOBOM IJIACTUHKH — BAYKHBIC
MIPU3HAKK B MOP(OJIOTMIECKON XapaKTEPHUCTHKE JICTa. Tak, Hampumep,
Kpail JIUCTOBOI MJIACTHHKHM MOXET OBITh NuUIbu4amviM, 0B0SAKONUIbYUA-
MuIM, 3Y04amvIM, 20POOUAMBIM, BbIEMUAMBIM U YEIbHBIM.

PacusieHeHHe JIMCTOBOW MJIACTHHKH O0YCIIOBIMBAETCS HEpaBHOMED-
HOCTBIO B POCTE Pa3HBIX YYaCTKOB IJIACTHHKH. [lmacTuHKa MOXKET OBITH
LETbHOM MJIM pacwieHeHa Ha JIOMACTH, JOJIM, CETMEHTHI, pacioJaramlme-
Csl TIpH 3TOM TPOMYATO, ATHYATO WU TICPHUCTO.

VY CH0KHBIX JTHCTHEB HA OJJTHOM UYEpeIITKe ¢ OOIUM OCHOBAHHEM (BJIa-
TIAIIEM, TPUINCTHUKAMH) PaCIioiaraeTcss HECKOJBKO 000CO0JECHHBIX
IUTACTHHOK, MHOT/Ia C COOCTBEHHBIMU Yepenoukamu. OOIIy0 0Ch CII0KHO-
ro JMCTa, Ha KOTOPOM pPaCIOJIOKEHBI JIMCTOBBIE TIACTUHKU-TUCTOYKH,
Ha3bIBAIOT PAXUCOM.

B 3aBUCHMOCTH OT pacmoJIOKEHHUS JHUCTOYKOB HA PaXHCe TPYIITY
CJIOXKHBIX JIUCTHEB MOJPA3ACISIOT Ha TPOWYATOCIOKHBIC, MaIb4aTOCIOXK-
HBIC U TTIEPUCTOCIIOKHEIE.

JIucTOUYKM nanbyamociodcHo20 AUCTA PACHOiaratoTCs Ha BEPXYIIKE
paxuca, B OJJHOM IJIOCKOCTH (KOHCKHM KalllTaH).

Ilepucmocnooicuvie THUCThS OBIBAIOT HEMAPHOIIEPUCTHIC, KOTJa Bep-
XyITKa paxuca 3aKaHYMBAETCS HEMapHBIM (OJHUM) JIMCTOYKOM (psOWHA);
MapHOMEPUCThIC, KOTJla Ha BEPXYIIIKE paxuca JiBa JUCTOYKA JIMOO yCHKa,
IIUTKKA (COUCBUYHUK BECECHHUN).

Tpotiuamocnooicuvie TUCTh UMEIOT TOJBKO TPU JIMUCTOYKA (COS, Kile-
BEp, 3eMJISTHUKA, KUCITUIIA).

Tuner MUCTREB OTHOTO MoOOera, pa3audaroniuecss GopMon U MECTOIO-
JIO’)K€HHEM Ha mo0ere Ha3bIBAIOT (pOpMALMAMU JUCTbeB. Pa3znuyaroT Tpu
dbopMalK JTUCTBEB — HU308YI0, CPEOUHHYIO, 8epxosyio. Dopmaius HU30-
BBIX JINCTHEB MPEJICTABIICHa OOBIYHO HEJOPA3BUTHIMU WM BUIOM3MCHCH-
HBIMH JIUCTBSIMU, CHCIUATH3UPOBAHHBIMU MO (PYHKIMU (Yalle 3amacaro-
me win 3amuTHOW). CpelIUHHBIE JUCThS — 3TO JUCThS, TUIIAYHBIC IS
Buga. OHU COCTaBIISIIOT OCHOBHYIO MAacCy JIMCTHEB, BCETIa 3€JICHbBIE, C XO-
POIIIO Pa3BUTHIMU XJIOpOIUIacTaMu. BepxyliedHble IMCThsI PacoIOKEHbBI B
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00J1acTH COLBETHUSI U OOBIYHO CIY>KAT KPOIOIIMMH JIMCTHSIMH IIBETKOB HIIU
BeTouek coiBetus. [Ipumepom pactenus, UMErONIero Bce Gopmaiuu Jiu-
CTBEB, CIIYKUT JIAHIBIIL.

Y HeKoTOpBIX pacTeHHii OTMe4YeHa HEOoJMHaKoBas ¢Gopma JIUCTHEB
cpeauHHOM (popmaruu B mpenesiax oJHOTOo nodera — rerepouiInus Win
Pa3HOJIUCTHOCTDB. ['eTepodmusa cBs3aHa ¢ BO3PaCTHBIMH U3MEHEHUSIMHU
armeKkca WM C BIMSHUEM BHENTHUX yclioBui. Ee MoxHO HaOIr01aTh y BOJ-
HBIX PacTEHU, MOOETH KOTOPHIX YaCTUYHO MOTPYXxeHbl B Boay. [loaBo-
HBIC JIMCThSl 3TUX PACTEHHM Y3KOJCHTOBHIHBIE WJIM HUTECBUIHBIC, a
HAJIBOJIHBIE — IIEIbHBIE UJIU JIOMACTHBIE (CTPEIOIUCT OOBIKHOBEHHBIN ).

[Ton anu3oduiuiuei MOHUMAIOT pa3iuyuue B HopMe, BETUIMHE, CTPYK-
Typ€ JMCThEB, CUAAIINX HAa OJHOM U TOM Xe y3Jie modera (Ipu CynpOTHB-
HOM WJIM MYTOBYATOM PACIIOJIOKEHUN).

3aKOHOMEpPHOCTh PACIOJIOKEHHS JTUCTHEB Ha CTEeOJie HA3BIBAIOT JIM-
cTopacmnoJiokenueM. Pa3nnyaror:

1) ouepeonoe mUCTOpPACTONIOKECHUE (CHUpAIbHOE) — TUCTOPACTIONONKE-
HUE, IPU KOTOPOM OT KaXKJIOTO y3J1a CTe0JIsI OTXOJUT TOIBKO OJUH JIUCT;

2) cynpomusHoe TUCTOPACIOI0KEHUE — TUCTOPACIIONOKEHHE, ITPU KO-
TOPOM OT Ka)KJIOT0 y3Jia CcTe0JIsI OTXOIST JIBa CYIIPOTUBHO PACTIOJIOKEHHBIX
JIMCTA, HAIIPUMED Y KIICHA,

3) mMymosuamoe TUCTOPACIIONOKEHUE — PACIIOJIOKEHUE JIUCThEB M00e-
ra, Ipyu KOTOPOM OT KaxJI0T0 y3Jia CTe0JIs1 OTXOAST 00Jiee IBYX JIMCTHEB.

2 Metamop¢o3bl JiMcTa U CTE0Is

Meramop(do3 — HACIEACTBEHHO 3aKPEIUIEHHOE BUIOM3MEHEHUE
opraHa, BbI3BaHHOE CMEHOU (pyHKuMU. Memamopgho3zvl nucma pa3aundHbL.

JlocTaTOYHO 4YacTO MOXHO BCTPETUTh MpeoOpa3oBaHHUE JHUCTHEB B
YCUKH, KOTOpbIe TMPEACTABISIOT COOOM  HUTEBUAHBIE  OpPTaHbI,
YyBCTBUTEJIbHBIE K MPUKOCHOBEHUIO M MPUCIOCOOJICHHBIE [T Ja3aHus. B
YCUKHA MOXET TpeoOpa3oBaThCsi BECh JHCT WM €ro 4YacTh (JIOMOHOC,
HACTypLHMs U Ap.) WK BEPXHSS YaCTh paxuca U COOTBETCTBEHHO TPHU-CEMb
JMCTOYKOB (BUKA, YEYECBHIIA U TOPOX IMMOCEBHOM).

Y psga  pacTeHMil JMCThA MPEBpAlalOTCS B KOJKWYKH —
OJIPEBECHEBIIIME 3a0CTPEHHBIE Ha KOHIIAX MeTaMop(o3bl JUCTHEB.
KoJroukM yMEHBIIAIOT HMCHAPSIONIYI0 IMOBEPXHOCTh HAJ3EMHOM YacTH
pPacTeHM U 3alMUIAlOT CTEOIU, CTBOJBI U MOJIOJBIE JUCThSI OT MOEAAHUS
KUBOTHBIMHU. JIUCTBS, MOJHOCTHIO METaMOP(PU3UPOBAHHBIE B KOJIOUKY,
TUNAYHBI JJI1 KaKTycoB. KOJIOUKM HEKOTOPBIX JUCTOMAIHBIX PACTCHMI
00pa3yroTcs U3 NPUIMCTHUKOB (HarpuMep, y pOOUHHH).

27



Pexe BcTpeuaroTes y pacTeHU PUIIIIOAUM — YIUIOLICHHBIC YEPEIIKH
JUCTa B BHUJE JIMCTOBOM IIJIJACTUHKU, BBINOJHAKONIME (PYHKIHIO
dotocunre3a. Dumnonuu XapakTepHbl M8 MHOTHX BHUIOB aKallui,
OOUTAIONINX B OMYCTHIHEHHBIX CABAHHAX ABCTPAJIUU.

JInsi HEKOTOpBIX pACTECHUN XapaKTepUHBLI JIOBYME ANNAPATHI —
BUJIOM3MEHEHHS JIUCTHEB, CBOWCTBEHHBIE HACEKOMOSIHBIM PACTEHUSM,
KOTOPBIE, SIBISISACH aBTOTPOdaMH, MOTYT UCIOJIb30BaTh OOraTyO a30TOM U
dbochopoM opraHuueckyr TMUIy, MepeBapuBas >XUBOTHbIX. CTpoeHue
JIOBYMX allapaToB Pa3iudHO.

VY POCSHKHM OKpPYIJIbI€ JIUCThsI COOpaHbl B MPUKOPHEBYIO PO3ETKY U
YCaKEHBI BOJIOCKAaMU-IIYTITAJIBIIAMU C KPACHOBATOM JKEJIE3UCTOM TOJIOBKOM.
['oyI0BKy BOJIOCKa OKpyKaeT mpo3padHas KameiabKa TYyCTOW JIMIIKOU
TATy4ed ciau3u. Menkue MyXd U MypaBbH, NPHUBJICYEHHBIC OJECKOM
KareJyek, MonaJaroT Ha JINCT U MPUIUNaT. Bogocku aucta u3rnbarTcs u
0OBOJIAKMBAIOT KEPTBY CIIM3bI0, KOTOpasi COJCPXKUT MUIICBAPUTEIbHBIC
(bepMEHTHL.

VY BeHepUHOI MYXOJOBKH JINCTOBAs IJIACTHHKA MPEBpATHIach B JIBE
OKpYTJIbIE CTBOPKH, CHaOXeHHble 3yOumamu. Ha moBepxHocTH JHcTa
UMEIOTCS UYYBCTBUTEJIbHBIE BOJIOCKH, TIPU MPUKOCHOBEHUM K HHUM
HAaCeKOMOTO, CTBOPKH JIMCTa 3axXJIOMbIBAIOTCA. Menkue >Kene3Ku Ha
BHYTPEHHEN TNOBEPXHOCTU CTBOPOK COAEpKAT MHUIIECBAPHUTEIbHBIE
(bepMeHTHI, CITIOCOOCTBYIOIINE MEPEBAPUBAHUIO HACEKOMOTO.

JInst my3bIpyaTKU XapaKTEPHBI JIOBUUE MY3bIPbKH, HMEIOIIUE POTOBOE
OTBEPCTHUE, KOTOPOE OKPYXKEHO BOJOCKaMH. HWXKHMH Kpall pPOTOBOIO
OTBEPCTHUSI YTOJIIIEH, @ BEPXHUU CHAOXEH KJIAMaHOM C JKEJe3KaMu,
BBIJICIISIFOIIMMA  BEHIECTBO, KOTOPOE MPHUBJIEKAET HaceKoMbIX. Kitaman
OTKPBIBAETCSI TOJIbKO BHYTpPH, MOMABIINE >XWBOTHBIC MEPEBAPUBAIOTCS U
BCACBIBAIOTCSl HAXOSAIIMMHUCS B IMMy3bIPbKaX KIETKAMH.

VY HemeHTecoB, JIa3slUX PACTEHUM TPOIMUKOB, JIOBUMUE aImapaThl
MPEJCTABIIEHbl KYBIIMHYATHIMU JIUCTHSIMU. Y TaKHX JIUCTHEB BEPXHSS
4acTh Yepelllka BUJIOU3MEHIETCS B TOHKUW JITMHHBIA YCHUK, OOBHUBAIOIIMI
BETKYy JiepeBa-xo3siuHa. Ha KOHIle ycHKa BUCHUT KYBIIMHYUK JJiS JIOBJIU
HAaCCKOMBIX  (BHJIOM3MCHCHHAs JIMCTOBas IlacTWHKa). [lo  Kparo
KYBIIMHYMKA  BBIACISIETCS  caXapucTasi IKUJKOCTh, ITPUBJIEKAIOIIast
HacekoMbIX. [lomaB B JIOBYIIIKY, HACEKOMOE COCKalb3bIBAE€T MO TJIAJIKOMN
BHYTPEHHEW CTEHKE Ha JHO, IJI€ HAXOAUTCS MepEeBapUBAOIIAs )KUIKOCTb.

Pactenuss ¢ COYHBIMHU JIUCTHSIMU, CHEIUATU3UPOBAHHBIMU IS
3amacaHusi BOJBI OTHOCSAT K JIMCTOBBIM CYKKYJEHTaM (OYUTKH,
MOJIOJIMJIO, KaJlaHX0e, aJI0d, FOKKH, araBbl).

He menee pazHpooOpa3Hbl U memamopghosvi cmeons.
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Koarouku cTe61eBoro mpoucxoaeHusl, Kak U KOJIOUKH JINCTOBOTO
MIPOUCXOXKICHUS, BBINMOJHAIOT TJIaBHBIM 00pa3oM 3allUTHYIO (YHKIIUIO.
Onu ObIBaIOT TPOCTHIC (HEBETBSIIUECS) M CIOXHBIC (BeTBsuecs). B
KOJIFOUKY MOJKET MPEBPAIIaThCsl TOJIBKO BEPXYIIKa CTEOMS (uKas sOI0Hs,
JIUKas Tpylla, TEpH, ajblya, CJIMBa, aOpUKOC) WM OOKOBOW CTEOEIb
MOJIHOCTBIO (TpednpyT, TUMOH, aneIbCUH ).

Yceuku cTebeBOro MPOUCXOXKACHUS XapaKTEPHbI JIJII  MHOTHUX
JA3al0lUX PACTEHUM, Y KOTOPBIX CTEOEIh HE CIOCOOEH CaMOCTOSITEIILHO
COXpaHSATh BEPTUKAIBHOE TMOJOXEHUE. YCHUKH OBIBAIOT TPOCTHIMU
HEBETBAIMUMUCS (OTypell, AbIHs, OpUOHUS, TIATUAHTHI, MOMOPJAUKU U JIP.)
U CJIOXHBIMM — OOpa3yloluMHU JIBe-TIATh BETBEW (ThIKBa, apoOys3,
HXUHOLMCTUC U JIP.). Y CUKH TOOETOBOTO MPOUCXOKIECHUS MOYXKHO BUICTh Y
Pa3HBIX BUJOB BUHOTPAIa.

JIns. HEKOTOPBIX PACTEHUN XapPEKTEPHBI KJIAAOAMM — YIUIOIICHHBIC
CTeOJIH, TOJITO PACTYIINE B JJIUHY (MIOJICHOEKUS).

BceTrpedarorest BUIBI € JIUCTONOJOOHBIMU CTEOISIMU WJIM  1I€JIBIMU
noberamn — ¢Quiokiaaguu. Ilo xpasm QuimokinaaneB pa3BUBAIOTCA
I[BETKH, Y€r0 HUKOTJa He ObIBACT HAa HACTOSIIHX JINCThAX (MIJIHMIIA).

Pactenuss ¢ COYHBIMH CTEOJISIMHU, CHEIUATU3UPOBAHHBIMU IS
3aracaHusl BOJIbI SIBJISIFOTCS CTe0JIeBBIMM CYKKYJIEHTAMHU (KaKTYChI).

[TonBepHAThCS BUdOUIMEHEHUIO MOKET U noOe2 B 1IEJIOM.

VY KyJabTypHOU KamycCThl MOYKa, HE PACKPHIBAsICh, YBEIUUYMUBAETCS B
pasMepax M IPEeBpallacTCsi B CYKKYJICHTHBIM OpraH — KoO4YaH. JIMCThA
KOUaHa cojep)XaT MaJl0 XJIOPOIUIACTOB, IOATOMY TOYTH OECIIBETHBI,
MSCHUCTBI, HAKaIIMBAIOT MHOT'O BOJIbI U CaXapoB.

JlocTaTouyHO HIMPOKO PACIPOCTPAHEHBI KOPHEBHUINA — MHOTOJIETHHUE
MOJ3€MHBIC, UHOT/Ia MOJYNOTPYKEHHbIC MOOETrH, SBIISIIOIIUECS OpraHaMHu
BO300OHOBJICHUSI U BEre€TaTUBHOTO PA3MHOXKEHUSI, a TAKXKE€ BMECTHIIHILEM
3aIlacHBIX MPOIYKTOB (IIBIPEH, UpHC, OPYCHUKA, YCPHUKA).

Bugousmenennsiii moder, credenb KOTOPOro, BKIIFOYAIOIIMK OJHO
WM HECKOJIbKO MEXKJIOY3JIMid, CHJIBHO pa3pacTaeTcsi W HaKaIlJMBaeT
3amacHble BEIECTBA HA3bIBAIOT KJAYyOHeM. OH YacTo CIYXXUAT IS
BETCTATHBHOTO pa3MHOXeHUs (KapTodenn).

[Tog3zemHubIil (pexxe HaA3EMHBINH) MOOEr, Y KOTOPOTO YIUIOMICHHBIH
cTtebenb (MOHIE) C CHIBHO YKOPOYEHHBIMH MEXKIOY3JIUSIMU HECET
MSCHUCTBIE, COYHBIE YEIllyH, 3alacarolllie BOJly W MUTATEIbHbIE BEIIESCTBA
(IpeuMyIIECTBEHHO YIJIEBOAbI) U3BECTEH I0JT Ha3BaHHEM JykoBuna. OHa
CIY’)KHT M JJI1 BEreTaTMBHOTO pPa3MHOKEHHUs (JMIICHHBIC, JYKOBBIC,
UPHCOBEIE).
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KiayOHenykoBUIIa — TIOA3EMHBIN YKOPOYEHHBIM MOOEr, BHEIIHE
MOXOXXUW HA JIYKOBHIy, HO HAKaIUIMBAIOIIMI 3amacHble NUTATEIbHBIC
BEILECTBA HE B YEHIYSX, 4 B pa3pOCIIEMCsl YTOIIIEHHOM MSICUCTOM CTe0IE.
CHapyxu KIyOHETyKOBHIIAa TOKPHITA CYXHUMHU IUICHYATHIMU YEIIYSMH,
UTPAIOIIUMHU TOJIBKO 3alIUTHYIO pOJib. XapakTepHa i TJ1aJHOJyCOB,
0e3BpEMEHHUKOB, I1ad)paHOB.

IlneTts — BUAOM3MEHEHHME TOJI3y4yero mnobOera, BHITOIHSIOIETO
(yHKUIMIO 3axBaTa TEPPUTOpPUM  (pacCeleHus) U  BEreTaTUBHOTO
pa3MHOXKEHUsI. XapaKTEPHbI i1 MHOTMX PACTEHUM (KUBYYKa MOJ3ydYas,
SCTpEOMHKA BOJIOCUCTAS, JIIOTUK TIOJI3YUH, KJIEBEP MOJI3YUHrid).

Yebl — mnon3yuyue MOOErd, BBIMOJHSAIONIME TOJBKO () YHKIIUIO
BEreTaTUBHOTO pa3MHOkeHUsl. Ha HUX He pa3BUBAIOTCS JIMCThs, CTEOIN UX
XpYIKHE, TOHKHUE, C ITTMHHBIMU MEXA0Y3IUAMU (3EMIISTHUKA, KITyOHUKA).

Martepuajbl u odopyaoBanue. ['epbapHbie 00pa3libl JIaHAbIIIA Mak-
CKOro, Oy3WHBI KPaCHOM, JUCTHEB JIUIbI, TPAJACCKAHIIUU, Te€paHU, SIOJOHH,
SUMEHSI, IIUIOBHUKA, TemMaTudyeckue repdapun «Jluct» nu «Metamopdo3bl
OOETOBY.

Hesb: n3yuyuTh MOp(}OIOrHUECKOE CTPOCHHE JIUCTA, TO3HAKOMUTHCS C
Meramopdo3amMu nodera 1 ero 4acTei.

Pabora 1 Mopdosoruyeckue 4acTH JUCTA

Xox padoTbI

1 PaccMoTpeTh U 3apucOBaTh MPOCTON YEPEIIKOBBIN JUCT Te€paHu WU
s0JIOHU, MPOCTON CUASYUMN JIUCT TPAJACCKAHIINU, CIOMKHBIN JTUCT IIUIOBHU-
Ka, BJIATaJIUIIHbIA JTUCT stuMeHs (pucyHok 10).

2 OTMETUTh YacTH JIUCTA: JIMICTOBYIO TUIACTUHKY, YEPEIIOK, MPUITUCT-
HUKH, BJIAraJIuIle JIKCTA, YIIKHU, I3bIYOK.

Pa6ora 2 Onucanue JJUCThEB

Xox padoTbl

1 PaccMoTperhb Ha TEMaTHMUYECKOM repOapHOM Marepuajie MpOCThie
CJIOXHBIE JTUCThs. OOpaTUTh BHUMaHUE Ha (HOpMy JIHCThEB, (popMy Kpa,
OCHOBaHMS U BEPXYIIKU JIMCTOBOM IMJIACTUHKH, )KHMJIKOBAHUE JIUCTHEB, CIIO-
cOOBI MPUKPEIJICHUS JIUCTa K CTe€0Jt0, (hOPMBI MPOCTHIX JIUCTHEB C pacuiie-
HCHHOM JINCTOBOM TUIACTHHKOM, THITBI CJIOKHBIX JINCThEeB (pucyHku 11-15).
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Pucynok 10 — Tunsl mucTheB: A — 4epeIIKOBBIN TPoCcTO JUCT, b — uepern-
KOBBIH CIIOKHBIN JIKUCT, B — Bmaranumueii nuct, I' — cuasaunii auct: 1 — crebens,
2 — IPUJIMCTHUKH, 3 — YepeIlIoK, 4 — JINCTOBAs IUIaCTUHKA, 5 — paxuc, 6 — Jiu-
CTOYCK, 7 — BIIarayimiie, 8 — ymku, 9 — s13pr4ok [3]
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Pucynok 11 — OcHOBHBIE TUITBI BEPXYIIIEK, OCHOBAHHUM M Kpasi JTUCTOBBIX ILIa-
CTUHOK: A — BepxywKu: 1 —octpas, 2 — oTTsIHyTas, 3 — Tynosaras, 4 — OKpyr-
nasi, 5 — Belemyartas, 6 — ¢ oCTpoKkoHeureM; b — ocHoBaHusA: 1 — y3KOKJIMHOBH/I-
HOE, 2 — KIIMHOBUJIHOE, 3 — IMPOKOKJIMHOBUAHOE, 4 — HUCOeraroliee, 5 — yce-
YeHHOoe, 6 — OKpyriioe, 7 — BeleMuaroe, 8 — cepaueBuanoe, B — kpait nucra: 1 —
MUIBYATHIN, 2 — TBOSKOMMIBYATHIN, 3 — 3yOuaThiii, 4 — ropoa4aThiii, BRIeMYa-
TBIHA, 6 — NEBHBIH [ 2]
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Pucynok 12 — Tumbl TUCTOBBIX IIACTUHOK 11O COOTHOIICHHUIO JJTMHBI U I~
PHUHBI ¥ PACIIOJIOKEHUIO HanOoJIee MUPOKOK yacTu [5]
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Pucynok 13 — PacusieHeHHbI€ IMCTOBBIE MIIACTUHKY: psn 1: A — Tpoituaro-
JIOMACTHOM, b — Tpoluaro-pa3aenbHbid, B — Tpoituaro-pacceueHHslit; psanx 2: A —
MaJIbYaTO-JI0MACTHON, b — manp4aro-pa3nenbHblii, B — majibyaTo-paccedyeHHbIN;
psan 3: A — nepucto-nonactHoM, b — nepucro-paznenbHbiii, B — nepucro-
paccedyeHHbli; 4 — TMPOBUJIHBIN, 5 — IBYNIEPUCTO-PACCEUEHHBIN, 6 — IpepbIBYa-
TO-NIEPUCTOPACCEYEHHBIH, 7 — CTPYroBUAHbIH [5]

flagra- Henapwo-

Tpouyarmeoii EFUEMBI i nepUCmIoIl

fgansvamerd

Pucynok 14 — Kitaccugukarust Cl10KHBIX JIUCThEB [3]
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Pucynok 15 — J)KunkoBanue JucTheB: A — tuxoromudeckoe, b — nyrosunnoe, B
— nanpyatoe, [' — nepucroe, /I — mapamiensHoe [2]

2 BBIMOTHATE MOP(HOTOTHUECKOE OMMMCAHUE MPOCTOTO U CIOKHOTO JIH-
CThEB [IBYX pa3INYHBIX PACTCHHH IO IIaHy: 1) Hamudue, OTCYTCTBUC U
OuepTaHWE TPUIUCTHUKOB, 2) CpacTaHWE MPWIMCTHUKOB C YEPEIIKOM H
MEXTy CO00M; 3) TUII MPUKPEIUICHUS JINCTa K cTeOIro; 4) hopma IucToBOM
IUTACTHHKH JUIA ENbHBIX JINCTHEB WIIM CTCIICHb PACUJICHCHUS TUTACTHHKHU
JUTSI PAcUJICHEHHBIX JINCTHEB, 5) XapaKTep OCHOBAHHWS, BEPXYIIKH M Kpas
IJIACTUHKH;, 6) THII )KMJIKOBAHUS JIMCTA, 7) THII CIIOXKHOTO JIUCTA.

Pa6ora 3 Kareropum Jiucroen

Xoa padoTsI

1 PaccmoTpeTs pa3nudHbIe KaTeTOPUH JINCTHEB HA TIPUMEPE JIaH IbIIIA
(pucynok 16 ): HM30BBIC, CPeIMHHBIC U BepxylieuHbie. OOpaTuTh BHUMA-
HUE Ha CTPOCHHE JIMCTHEB PA3IMUHBIX KaTETOPHI B CBS3U C BBITTOJTHIEMBI-
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MU uMU QyHKIMsIMA. HU30BBIE TUCTBST — 3TO TIEPBBIE JIUCThs TOOETa, KO-
TOPBIE 3AIMIIAIOT PA3BUBAIOIINAECS TOYKHU U 3aKJIFOUYEHHBIE B HUX JIUCTOY-
KM OT BHEIIHUX BO3JCHCTBHUH; MPEACTABIAIOT COOOM demyiku OJeaHo-
3€JICHOTO, JKeNTOBaToro, Oyporo 1sera. CpelUHHBIC JUCThI — OOBIYHBIE
JUCTbSI CO BCEMU MpUCYIIUMU UM (GYHKIUAMHU. BepXxylieuHble JHUCThS
pacriojaraloTcsi Ha BEpXyIIKe mobera, B 00JacTH IIBETKOB WU COIIBETHIH.
OHM 3aIMIIAIOT [BETKU M COLIBETHS HA PAHHUX JdTamnax MX Pa3BUTHUS OT
BHEIIHUX BO3JACUCTBUM.

Pucynok 16 — Kareropuu 1ucTheB y JaH/bIIIa MalCKOTo: 1 — HU30BBIE; 2 —
CpeArHHbIC; 3 — BepxylieuHbie [4]

2 OTMETHUTh Ha PUCYHKE TPU KaTETOPUH JUCTHEB JaH/BIIIA.
PaGora 4 PazHoamcTHOCTD (reTepoduiiiius)

Xox padoTbI

1 PaccMoTpeTh THCThS Oy3WHBI KpacHOH (pUCYHOK 17) mim ajabTepHa-
THBHOTO MPEICTaBUTEIIS.

2 O0patuTh BHUMAaHHUE Ha Pa3IMUHyI0 (OPMY JHCTHEB B MpEenax OJl-
HOTO PacTeHHUS.
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Pucynok 17 — I'erepodmnnust y Oy3unsi [7]

PaGora 5* MeTramop§o3bl JincTa U cTe0JIs1

Xox padoTbI

1 PaccmoTpeTh BUIIOM3MEHEHHS JHCTa (YCUKHU, KOJIOUKH, (GUILIOINH,
JIOBUME ammaparbl, JUCTOBBIC CYKKYJICHTBI), cTeOas (YCHKH, KOJIOYKH,
buIUIoKIaIMY, KIAI0AUH, JTOBYUE ammaparhl, CTeONeBbIE CYKKYJIEHTHI) U
nobera B 11eJI0M (KOPHEBUIIA, JTYKOBUIIbI, KITyOHETYKOBUIIBI, KJTyOHH, YCHBI,
IJIETH), OOpaTUTh BHUMaHUE HA OCOOEHHOCTU UX CTPOECHUS B CBS3U C BbI-
MOJTHSIEMBIMH () YHKIIUSIMHU.

2 3amojHUTh TAONMIly 2, yKa3aTh MPOUCXOXKIEHHE MeTramopdo3sa.
[TpuBecTu npuMepsl pacTeHHit ¢ MeTaMop(o3aMu pa3TUuIHBIX THUIIOB.

Tabmuna 2 — Metamopdo3sl modera

MeTtamop¢o3sl IIpoucxoxnenue Pucynox IIpumeps! pacTeHui

Bonpocsl 111 CAMOKOHTPOJISA

1 KakoBbl 0cOO€HHOCTH MOP(}OTOTUYECKOr0 CTPOCHUS U (DYHKIIUU JTU-
CTbEB?
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2 Ilo xakuM mpuU3HAKAM U HA KaKUE TPYIIBl MOXKHO KJIacCUMUIIMPO-
BaTh JIUCTHS?

3 TlepeuncnuTe TUIBI )KUIKOBAHUS JIUCTHEB U JIUCTOPACIIONIOKEHUS.

4 Kakue KaTeropuu JUCTHEB BaM U3BECTHBI?

5 [laiiTe onpeneneHue MOHATHAM «TeTePOPUILIASIY U «aHU30(PUILTHS,
MPUBEIUTE MPUMEPHI PACTCHUH JJII KOTOPHIX OHU XapaKTEPHBI.

6 Oxapakrepusyiite Meramop(o3bl JIKCTa U CTEOS.
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