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PaccmarpuBaercs yueOHO-MeTOqIYeCKOe ocodue Jyis TabopaTOpHBIX 3a-
HATHHN 110 00TaHWKe, IMEIOTCS CIIEYIOIINE Pa3/eIibl. BETETaTHBHBIE OPTaHbI,
penpoayKTuBHEIE opranbl. O003HaYeHHBIE B y1€0HO-METOANYECKOM I10CO-
011 yCTaHOBKH ITO3BOJISIIOT CHCTEMAaTH3NPOBATh 3HAHHSA Mo OoTanuke. Kax-
nasi TeMa CHaOkKeHA KOHKPETHBIMH 33 TaHUSIMH, TAHBI METOANYECKHE yKa3a-
HUSI K BBITIOJTHEHUIO CAMOCTOSATENBbHON paboThI M KOHTPOIBHBIMH BOIIPOCAMHU
JUIS CaMOIPOBEPKH. Y 4eOHO-METOANYECKOE TOco0re TPeTHA3HAYECHO [T
CTYIEHTOB, 00y4JaIOMMXCsl O HarpasieHuto noarotosku 35.03.04 Arpono-
MU B COOTBETCTBHH ¢ PefiepaabHBIM TOCYAapCTBEHHBIM 00pa30BaTeTbHBIM
cranapToM Beiciiero oopasosanus (OI'OC BO) o HarpaBIeHHIo MOro-
toBku 35.03.04 Arponomusi (ypoBeHb OakanaBpuarta), yTBep K IeHHbI MpH-
ka3oM MuHncrepcTBa 06pasoBanus u Haykn Poccuiickoit deneparym ot 26
mtoist 2017 . N 699 u 35.03.05 CamoBomncTBo B coorBeTcTBrE ¢ Denepab-
HBIM FOCYIapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIapTOM BBICILIETO 00pa3oBa-
aust (OTOC BO) o Hanpasenuto moarorosku 35.03.05 Camnososactso (ypo-
BeHb OakajaBpuara), yrBep KIeHHbIN prka3oM MuHncTepeTBa 00pa3osa-
Hus 1 Haykn Poccuiickoit @eneparnmn ot 01 arycra 2017 1. Ne 737.

PexomennoBano LleHTpambHBIM yaeOHO-METOIHMYECKIM COBETOM
®I'BOY BO Topckuit TAY B kadecTBe yueOHO-METOANYECKOTO MTOCOOUS
st tabopatopHeix 3aHsaTuit om 30 urons 2022 2., npomokon Ne 9.

© Txuoesa I.®., bymanesa C.B., [Tnuesa E.A., Bocuesa O.1., 2022
© MznarenscrBo @I’ BOY BO «l'opckuii rocarpoyHusepeurer», 2022

BBEJEHUE

Boranuka — 310 Hayka o pacteHusx. OHa BCECTOPOHHE U3yJaeT CTPO-
CHHE, )KU3HCHHBIC (DYHKIIUH, PAcIipoCTpaHCHHE, IPOUCXOXKICHUE, DBOJTIO-
U0 PACTCHHI Ha Pa3HbIX YPOBHSIX WX OpTaHU3aIlui. BO3HUKHOBEHHE U
pa3BHUTHE OOTAHUKHU CBS3aHO C MPAKTUYCCKUMH 3alpocaMu ueioBeka. B
YKU3HU YEJI0BEKa PACTECHUS UTPAIOT OIPOMHYIO POJIb B KAUECTBE IMHUIIIE-
BBIX, JICKAPCTBEHHBIX, TEXHUYECCKUX U CAJIOBBIX KYIBTYP.

Kypc 60TaHUKH B CENBCKOX03SHCTBEHHOM BY3€ SIBIIIETCS TEOPETHICC-
KO¥ OCHOBOM BCEX CIEIMATTBHBIX TUCIUTUIMH, TIOTOMY XOPOIITHE 3HAHUS
00TaHUKH HEOOXOJUMBI CTYICHTAM JIJISl TITYOOKOTO OCBOCHHSI CITCIIUAITb-
HOCTEH arpOHOMHYECKOTO HATIPABIICHHSI.

OcHoBHasi ero 3a/1a4a — yIIyOJIeHHe 1 3aKpeTIeHUEe 3HaHUM, MOTy4eH-
HBIX Ha JICKITUSX, BRIPAOOTKA HABBIKOB CAMOCTOSI TEITLHOM HCCIICIOBATENb-
CKoMi paboThl. B mpoliecce BBITIOIHEHUS Ta00PaTOPHBIX paboT CTYICHTHI
3HAKOMSATCS C 0COOCHHOCTSIMU aHATOMHYECKOTO i MOP(OIOTHYECKOTO
CTPOCHMS OPTaHU3MOB, PA3JIMIHBIX CHCTEMATUUCCKUX TPYITI.

VYuebHo-MeToanIecKoe mocodre npeaHa3HadeHo IS UCTIONb30BAHUS
BO BpeMs 1a00paTOPHO-TIPAKTUYCCKUX 3aHATHH, & TAKKE CAMOCTOSITEITh-
HOU paboThI cTyIeHTOB. OHO MOCTPOEHO B COOTBETCTBUH C COBPEMEHHBI-
MU TIeIarOTMYECKAMHU U METOI0JIOTHYECKUMU TPEOOBAHUSIMHU.

CTyICHTHI 03HAKOMSTCS C MAKPO — M MUKPOCTOCHUEM BETeTaTHBHBIX
Y TCHEPATHUBHBIX OPTAaHOB C YY4ETOM JOCTHKCHUH HAYKH ITOCIICIHHX JICT.

B xax10it 13 TeM OTIEIBHO BBIICIICHBI IIEIN 3aHATHH, TX MOTHBAIIH-
OHHBIC XapaKTePUCTHUKH, OTTHCAHBI COJIEPIKAHNE, 000PYIOBAHUE U TIOCIIC-
JIOBaTEIbHOCTh JCHCTBUI BO BpeMsl 3aHSATHI. B KOHIIE KaXa0W TeMBbl
JIAIOTCSI KOHTPOJILHBIE BOMPOCHI, KOTOPBIE TOMOTYT CTYACHTAM IPH MO/
TOTOBKE K 3a4€Ty U IK3aMCHY.

Y4eOHO-MeTOIMUeCKHe MOCOOUE COOTBETCTBYET PEKOMEHIAIHIM
MPUMEPHOUN MPOTPaMMBI, TOMOKET PEalIn30BaTh YHUBEPCATbHBIE U 00-
nienpodecCHoHaANbHBIE, 00s13aTebHbBIE TPO(ecCHOHATBHBIC, TPOdheccro-
HAJTBHBIC KOMITETEHIIUH B TIporiecce o0ydeHus. OCBOCHHE MPAKTHICCKUX
3HAHWU U HABBIKOB 110 OOTaHMKE TIO3BOJIUT CTYICHTAM HCITO0JIb30BaTh UX
Ha CTapIIuX Kypcax.



BET'ETATUBHBIE OPTAHBI

JJABOPATOPHOE 3AHATHE 1
TEMA: MakpomopdoJorus npopocTka.

Ieub: TOKa3aTh Pa3NuyMs B CTPOEHUH TPOPOCTKOB M KOPHEBBIX CHUC-
TEM O/IHOZIOJIbHBIX 1 ABYAOJIbHBIX PACTCHUH.

IInan padoTsl
1. MakpomopGosiorust mpopocTka
2. V3yueHue CTPYKTypbI MPOPOCTKOB ( MIIEHUIBI, OBCa, (hacoim).

Oo0opynoBanune u MatepuaJsbl. yamku [letpu, npenapoBanbHbIE
Ul popocTKy: Tirenuisl (Triticum aestivum L.), kykypy3sl (Avena sativa
L.), bacomnu (Phaseolus vulgaris L.).

MocenoBaTeIbHOCTH PAGOTHI:
1. PaccmoTtpuTe pa3HOBO3pACTHBIE TPOPOCTKH MIIIEHUIIBI, KYKYPY3HI,
dacom.

3aganme. Coenath pUCYHKH:

3apucyiiTe IpOPOCTKH B pa3HbIX (pazax pocra u caenaiire o6o3Haue-
HUSL
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ryue. L. CACMAa HpupuliKa.
1 - rUIOKOTHIIB, 2 - ME30OKOTHIIB, 3 - DIIMKOTHIIG, 4 - cemsamony; 5 - ma-
3yILTHbIE TOYKH; 6 - BepXyIIeyHas MovKa; / - pa3BUTHINA CTEOIEBOM JIHICT;
8 - maBHbIM KopeHb; 9 - OokoBble KOopHH; 10 - ypOBEHB TOYBHI.

Puc. 2. Ctpoenne npopocTkoB: A - ¢acony, b - nmennnsl, B - Kykypy3sl.

1 - pactymmit SnuKOTHIB (IEPBOE MEXKI0Y3/INE IIABHOTO 1odera); 2 - y3ed

ceMsoNei; 3 - pacTyIuii THIIOKOTHIIE; 4 - KOpHEeBast IelKa; 5 - TIaBHBIHA
KOpEHb,; 6 - 00KOBBIE KOPHH; 7 - IPUIATOYHBIE KOPHH.

CeMeHHan Koxypa

MNoaceManonsHoe
k:nni HD
T TN
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Puc. 3. PazBuTHe npopocTka aco.au.



Puc. 4. PazBuTHE NPOPOCTKA NIIEHUIbI:
1 - sugocnepm; 2 - MATOK; 3 - KOJIEONTHIIb; 4 - TIIABHEIN KOPEHb;
5 - xoneopu3a; 6 - mpuIaToIHbBIE KOPHH; 7,8 - IePBHIil U BTOPOH JTUCTH,
9 - 3epHoOBKa,; |-1V - craguu npopacranus.

Puc. 5. PazpuTne npopocTKa KyKypy3bi:
1 - muTok; 2 - sugocnepm; 3 - nepukapmnuit; 4,8,9,10 - komeonTuis;
5 - moueuka; 6 - kopemoxk; 7, 13 - xoneopusa,; 11 - npugarogHse KOPHH;
12 - raBHBIN KOpEHb.

KOHmpOﬂbele eonpocsl

1. [IpopocCTOK OAHOAOIBHOTO PACTEHUS COCTOUT 3!

2. [TpopOCTOK ABYIOIEHOTO PACTEHUSI COCTOUT H3:

3. OTin4me B HAI3EMHOM H TI0JI3€MHOM IPOPACTAHUH CEMSTH.

4. ITpuBectu mprUMepbI PACTEHUI C HA/I36MHBIM H [T0JI3€MHBIM IIpOpa-
CTaHHEM CEMSH.

JIABOPATOPHOE 3AHSTHE 2
TEMA: Mopdoaorusa kKopHs

Hean: M3yants Mopdosiormdeckoe cTpoeHne U (YHKIIUH KOPHSL.

IInan padoTsl

1. PaccMoTpeTh yHKIIUH KOPHS U €TO pa3BUTHE.
2. 3yantb TUTIBI 1 (HOPMBI KOPHEBBIX CHCTEM.

Oo0opynoBaHue U MaTepUAJIbI:

1. MeToauueckue mocoous.
2. I'epOapHbIit MaTepual ¢ 3aCYIICHHBIMU KOPHSIMH.
3. TaOmIe!.

[ocaenoBarebHOCTH Pad0OTHI U MOSICHEHHUE

1. ®yHKIMM KOPHS B )KU3HU PACTEHUI CBA3aHBI C OMIOMIEHUEM U3 I10-
YBbI BOABI 1 paCTBOPCHHBIX B Helt MHHEPAJIbHBIX coneﬁ, MMPUKPEILTICHUEM
pacTeHus K cyOCTpary, HaKOIJICHUEM MUTATeIbHBIX BEIECTB U IPYrUMH
mnmponcccaMu. B 3auarounOM cocTOSHUHN KOPE€Hb HAXOAUTCA B 3apOAbIIIC
CEMEHH PACTEHUM.

2. CpaBHUTH MEXKIy CO00H KOPHEBBIE CUCTEMBI IPOPOCTKOB THIKBHI,
MIIICHUIIB ¥ (pacosd. Y THIKBBI Pa3IMYNM ITIaBHBIN KOpEHb, 00pa30BaH-
HBII U3 KOPEIIKA 3apO/IbIIa, COOTBETCTBEHHO 3TO CUCTEMA NIABHOTO KOPHSL.
v TIIICHUIIBI [JIaBHBIN KOPEHDb HE BBIACIACTCA T.€. COCTOUT U3 IPpUAATOY-
HBIX KOpHEH — CHCTeMa MPHUIaTOYHbIX KOpHEH, crucTema (hacoy BHavase
Ka)KeTCS CUCTEMOM INIaBHOTO KOpH:, HO 4aCTb KOpHefI OTXOOUT OT HHXK-
Hel JyacTu cTedisl, 3T0 MPUAATOUHbIE KOPHU — KOPHEBAsi CUCTEMa CMe-
IIaHHOI'O THIIA.
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3aganme. Coenath pUCYHKH:

Puc. 6. THIIBI KOPHEBBIX CHCTEM:
1 - cucTema maBHOTO KOPHS; 2 - CHCTEMa MPUIATOYHBIX KOPHEH;
4 - cMemaHHas KOPHEBas CHCTEMA.

ropox KIIEBED cépaacilyia  JIIOIMH JOHHHK

Puc. 7. Kiry6enbkH Ha KOPHAX 0000BBIX PACTEHUIA.

KOHmpOﬂbele eonpocsl

1. KakoBO NpOUCXOXKICHHE ITIABHOTO, IPUATOYHOTO U OOKOBOTO KOPHEH?
2. [lepeunciuTe THITBI KOPHEBBIX CHCTEM.
3. [lepeuncnure GopMBI KOPHEBBIX CUCTEM U OTACITBHBIX KOPHEH?

JIABOPATOPHOE 3AHSATHE 3.

TEMA: MuKpPOCKONIMYECKOe CTPOeHHE KOPHS.
eab: M3yuynTh MaKpO 1 MUKPOCKOITMYECKOE CTPOCHUE.

IInan padoTbl
1. UByuntb 30HBI KOPHS.
2. PaccMOTpeTh MUKPOCKOITHYECKOE CTPOCHHE KOPHS Ha IPUMeEpe
HpHCa, TYKa, KAIlyCThl, ThIKBBI.
3. PaccmoTpeTs 3amacatoniye KOpHU.

O0opynoBaHue U MaTepUAJIbI:

1. MUKpOCKOII ¢ MPUHAICKHOCTSIMHE JUTSI paOOTHI.

2. TTocTosiHHBIC MTpeNapaThl MOTIEPEYHOTO U MPOI0JILHOTO Cpe3a Kop-
Hel upuca, JIyKa, KarmyCThl, THIKBEI.

3. TaOmIe!.

ITocaenoBaTeIbHOCThH paﬁoTbI U MOsICHCHHE

1. PaccmoTpeTs poonbHOE cTpoeHue KopHs. CHI3Y BBEpX pacriofia-
raeTcsi KOPHEBOW YEXIIHK, 3aTeM 30HBI JEISAIIUXCS KIIETOK, pOCTa, PacTs-
YKEHWS, TIPOBENICHNSI.

KopneBoit uexnik hopMupyercs 3a C4eT AeATEIbHOCTH aTNKaTbHON
(Bepxy1ieuHoii) MepucteMbl. CompuKacasch ¢ MCXaHUYECKUMH YaCTH-
[[aMH [TOYBBI OH CTHPAETCS U BHOBb BOCcTaHaBnmBaeTcs. [1o kopHeBbIM
YEXJIMKOM HaXOAHUTCS 30HA JEIALINXCS KIETOK PEACTaBICHHAS BEPXY-
LIEYHOH WM anuKaJIbHOW MEPUCTEMOM. 37€Ch IPOUCXOIUT ACTICHUE U
00pa3zoBaHME TOYSPHUX KICTOK.

B 30He pocra u pacTssKeHHsI pacTOI0KEHHBIE BBIIIE, KIICTKH yBEIJIHU-
YUBAIOTCS B 00bEME 1. pacTATUBAIOTCS.

B 30He BcachiBaHMS KIETKH SMHIECPMHCA BBITATUBASCH, 00Pa3ylOT
KOPHEBOH BOJIOCOK, [UTMHA KOTOPOTO focThTaeT B cpenreM 10 mm, a mpo-
nomkuTenbHOCTh xu3Hn 10-20 mHei. [Tpu moMomw KOpHEBBIX BOJIOCKOB
MIPOUCXOTUT YCBOCHHE U3 TOYBCHHOTO PACTBOPA MUTATEIHLHBIX BEIIECTB
W TIiepeqada ux B 30HY IPOBEACHUS, T/IE IT0 COCYaM U TPpaxesiM OHU Tiepe-
MEIIAIOTCS BBEPX B HAZ3€MHBIC OPTAHbI: CTEOIH, INCThS, TIOBI.



Puc. 8. 30HbI M0/1010T0 KOPHS:
(a- oOmuwmii B, 6 - MPOIOIBHBIN pa3pe3 BEPXYIIKH KOPHS):
| - kopHeBoit uexnuk; Il - 30Ha pocra; Il - 30Ha KOpHEBBIX BOIOCKOB (30Ha
BcaceiBanus); IV - 3oHa npoBemenust; 1 - 3akmaapiBarouiics 60KOBOH
KOpEHb; 2 - KOPHEBEIE BOIIOCKH Ha »mmbieme; 3 - armbiema; 4 - ax3oaepma;
5 - mepBUYHAs Kopa; 6 - aHIOACpPMA; 7 - IEPUITUKI; 8 - OCEBOM IIITHHID;
9 - knerku KopHeBoro yexiuka; 10 - annkanbHas MepucTema.

2. J1y1st u3ydeHHsi MUKPOCKOITIYECKOTO CTPOCHHS KOPHSI UCTIONIB3YFOTCS
rOTOBBIC MpenapaTbl. KopeHb 0IHOI0IBHBIX PACTEHUI paccMaTpUBACT-
Csl Ha IpUMeEpe UpHca H Jiyka. [Ipu MHKpPOCKOITMPOBAHUH XOPOILIO BUIAHBI
Ha MOTIEPEYHOM Cpe3e Kopa KOpHS U IIEHTpasibHbIN ImtuHap. Kopa cHapy-
KU TIPEJICTaBJICHA dTHOIeMOH, TI0JT HEl DK30/IepMa, Me30IepMa 1 SHJ10-
JiepMa ¢ MPOITYCKHBIME KJieTKamu (upuc) wim nsitHamu Kacmapu (7yk). B
LEHTPAJIBHOM IIWIUHAPE CHAPYXKHU MEPULIMKIL, B TAPESHXUME. paInaibHbIC
TPOBOJISIINE ITyYKH.

VY IBYIOJBHBIX PACTCHUI paccMaTpPUBACTCSI BTOPHYHOE CTPOCHHUE.
[Tepexon K BTOPHYHOMY CTPOCHHIO HAYMHACTCSI B 30HE BCACHIBAHUSI CO
CITYILLIMBAHUSI KOPBI C KOPHEBBIMHU BOJIOCKaMU. B IEHTpaIbHOM LIWIIMHAPE
pa3BHBaETCs BTOpUYHAs 00pa3oBarelibHast TKaHb - KaMOUii, 3a CYeT KO-
Toporo popMupyercsi BTopuuHas (iiodma (KHapyKu) U BTOPUBILAS KCU-
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nemMa (BHYTpb). Ha mOBepXHOCTH KOPBI pa3BUBACTCSI BTOPUYHAS TOKPOB-
Hasi TKaHb IepHICpMA.

3. Bamacaromye KopHH (MOPKOBH, PEABKH U CBEKJIbI). Mopdororuyec-
KU 3TO CIIOKHBIE 00pazoBanusi. KopHeruioap! popMUpPYOTCS U3 IIABHOTO
KOpPHSI, B KOTOPOM pa3pacraeTcs 3amnacatoinas mapeaxuma. OHu 0oratel
caxapamH, KJI€TYaTKOH, BUTAMHUHAMH, Y3UPHBIMUA MaciIaMH, MHOTUMHU
COJISIMH M TUTMEHTAMH.

3aganme. Coenath pUCYHKH:

1. MuKpOCKOTIYECKOE CTPOECHUE KOPHS UpHUCA.

2. MHEKpOCKOITMYECKOE CTPOCHUE KOPHSI KAITYCThI WITH THIKBHI.

3. 3apucyiiTe cXeMaTHYHO MOHOKaMOHAIbHBIE KOPHETLTObI (MOPKOBB,
peabKa) U MOTMKaMOUaIIbHbIH (CBEKJIa).

Puc. 9. [Tonepeunslii cpe3 kopHsi (Mpuca):

(a-6 omHOMOMBHOTO): 1 - HeHTpaLHBIIH (OCEBOI) MIITHHIP; 2 - OCTATKA
AMHONeMBI; 3 - FK30IepMa, 4 - TapeHXMa TIEPBHIHOM KOPHI; 5 - JHI0IEpMA;
6 - mepuruki; 7 - ¢uiosma; 8 - keniema; 9 - MPOIYCKHbIE KIIETKH
sHponepmsl; 10 - KOpHEBOH BOJIOCOK.
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Puc. 10. Bropuunoe crpoenne KOpHs (THIKBBI):

1 - mepBUYHas KCHIEMa; 2 - BTOPUYHAS KCHIIEMA; 3 - paIHaIbHBIHN Ty,
4 - xamOnanbHas 30Ha; 5 - IepBUYHAS 1 BTOPUYHAS (PII03Ma; 6-0CHOBHAS
HapeHXuMa BTOPUYHOM KOpBI; 7 - poOka; (1-3 - kerema,

5-7 - BropuHas Kopa).

Puc. 11. Ilepexox oT NepBUYHOIO CTPOEHMS KOPHSI K BTOPUYHOMY:
1 - nepBuuHas ¢odMma; 2 - nepBUYHAs KCHIIEMa,; 3 - KaMOHif; 4 - HepuInKI,
5 - samonepma; 6 - Mezomepma; 7 - puszoaepma; 8 - sk3oaepma; 9 - Bropud-
Has kcunema; 10 - Bropuyanas ¢uiosma; 11 - Bropuunas xopa; 12 - pen-
noreH; 13 - dpemnema.

12

Puc. 12. 3anacaroumue KOpHM:
1,2 - mopkoBs (BropruHOE cTpoeHue); 3,4 - peapka (BTOpUUHOE CTPOCHHE);
5,6,7 - monrkaMOUaIbHbIN KOPEHb CBEKIIBI (TPETHIHOE CTPOCHHUE).

KOHmpOJZbele eonpocsl

1. VI3 KakuX 30H COCTOUT KOHYHK KOpH:? Kakyto (hyHKIIHIO BBITIONHSIET
KaXKaasi U3 HUX?

2. Yto mpencrasiseT coboil KopHEBOH yeximk? OxapakTepru30BaTh
ero (yHKIIUH B 0COOCHHOCTH CTPOCHHSI.

3. B kakotii 30He KOpPHS MOKHO HAOJFOIATh TICPBIUYHOE CTPOCHUE KOPHS
1 TIOYEMY €T0 Ha3bIBAIOT NEPBUIHBIM?

4. Kakue KOMIUIEKCHI TKaHEH MOYKHO BBIJICIUTD MPU IEPBUIHOM CTPO-
CHIU KOPHS?

5. C geMm cBsi3aH epexo.1 KOPHs OT MEPBUYHOTO K BTOPUIHOMY CTPO-
CHUIO?

6. B uem cx0ACTBO M OTJIMYKE B CTPOCHUH KOPHSI MOPKOBH, PEIBKH H
CBEKJIBI?

13



JIABOPATOPHOE 3AHSTHE 4. (4 YACA).

TEMA: Mopdogorusi credas, nodera.

Heas: N3yanTs MaKpoCKOTTMYECKOE CTPOSHHE U (DYHKIUHU CTEOIS U
no0era.

IInan padoTbl
1. Baemnee pazHooOpasue moderos 1o criocoly HapacTaHHs, TTOJI0Ke-
HUIO B TIPOCTPAHCTBE.
2. [Touka. CTpocHuUe, pacrookeHue, KIacCH(pHKAIIS.
3. BerBenus mo6eros.
4. KymieHve MATINKOBBIX.

Oo0opynoBaHue U MaTepPHAJIbI

1. MeToauueckue mocoous.
2. I'epGapubIii MaTepual.
3. TaOmIe!.

ITocaenoBaTeIbHOCTh paﬁoTbI U MOsICHECHHE

1. [MepeuncnuTh T1aBHBIC QYHKIUU CTEOIIS.

2. JlaTh onpenienicHre, 4To Takoe MoOer v OMUCaTh PACIIONIOKCHHE Ha
HEM Y3JI0B, MEXKI0Y3JIMH, TUCTOBBIX PYOIIOB, MTA3yXH JINCTA, TOYEK.

[ToGer — cTebenb ¢ pacoNoKeHHBIMU Ha HEM JIUCTHSIMH U TIOYKaMHU.
MecTa npuKpeIUIeHUs TUCTHEB Ha CTe0Ie Ha3bIBAIOTCS y3JIaMH, a ydac-
TKH CTEOIS MeX Ty OMMKalIIMU Y3JIaMH - MeXKI0y3msiMu. [1o cTernenn
Pa3BUTHS MEXKIOY3JIMIA PA3IMYAOT MOOCTH YIUTHHEHHBIE (ayKCHOIACTBI) - C
BBITSIHYTBIMU MEXIOY3JIHSIMH U YKOpOueHHbIE (OpaxubiacTsl) - ¢ KOPOT-
KAMH MEXIIOY3/IUSM U CONMMKECHHBIMU Y3JIaMH. Y HEKOTOPBIX PacTCHHI
VIUTHHEHHBIE U YKOPOYECHHBIE TTOOETH pa3InyaroTcst oueHb pesko. Oco-
OEHHO XOPOIIO YKOPOUYCHHBIE TOOETH BBIPAXKEHBI y TUIOIOBBIX JIEPEBHEB,
T7I€ TOJBKO OHH SIBJISTFOTCS [IBETOHOCHBIMHU.

YKopodeHHBIE TOOETH BCTPEUAIOTCS M Y TPABSIHUCTHIX PaCTEHHIA, 00-
PasyIoIMX PO3ETKHI MPHUKOPHEBBIX JIUCTHEB. ECIM yIITMHEHO TOJBKO O/THO
MEXIIITy3THe mo0era HeTmoCPEICTBEHHO IMOJT IIBETKOM HJIN COI[BETHEM,
TO €TO HA3bIBAIOT IBETOYHOM CTPEIIKOH, NITH OE3TMCTHBIM CTEOIIEM.
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YTon MeXIly JTMCTOM M BBIIISIEKANIIM MEKIO0Y3THEM Ha3bIBaCTCS
JIMCTOBOM MMa3yXOH.

ITo HanpaB/eHUI0 pocTa NM00EroB pa3InyaloT:

- IPSIMOCTOSTYHE, WA OPTOTPOIHBIE, PACTIONIOKEHHBIE BEPTUKAJIBHO;
BOCXO/IAIINE, HITH PUTIOTHUMAIOIIHECS - HHKHSS 9aCTh CTEOIIS JICKUT
Ha IIOBEPXHOCTH ITOYBHI, @ BEPXHSIS MOJHAMAETCS BEPTUKAIBHO,

- IUIArHOTPOIHBIE (TOPH30HTAIIBHBIC): CTEIIFOIMECS, KOTOPBIE CTEIIST-
Csl Ha IOBEPXHOCTH, HO HE YKOPEHSAIOTCS; [TO3y4Hre - HE TOJIBKO CTEIISTCS
10 3e€MJIe, HO ¥ YKOPEHSIOIIUECs, 00pa3yromne MpuIaTOYHbIe KOPHH, U
npyrue.

Pa3HooOpa3Hbl cTedJM MO NMONMEPEeYHOMY CEeUEeHHUIO. OKPYIJIbIE;
CIUTFOCHYTHIC; 3-4-X-TpaHHbIC; MHOTOTPaHHBIC, 00pO314aThic; peOPUCTEHIC;
KPBIJIAThIC | T.II.

PeOpucTslii cTebenp OTIIMYaeTCcsl TEM, YTO BBICTYIAIOUINE YACTH T10-
nepeuHoro ceueHus (pedpa) yxe JI0KOMHOK MEXKTy HUMH, B TO BpeMsi
Kak y 60po3auaToro 0osiee y3KUMH SIBISIIOTCS YITYOJICHHBIE YaCTH €TO
MOBEPXHOCTH (0OPO3IKH).

Kpsutateiv Ha3bpiBaeTcsl cTe0eib ¢ TNIOCKMMHU BBIPOCTAMH, MTPHYEM
ceueHne cTeOIsl ¥ MPOUCXOKICHHUE KPBIJIAa MOTYT OBITh Pa3JINYHBIMH.

[To xapakTepy MOBEPXHOCTH PACTEHUE MOXKET OBITH TOJNBIM WU
MOKPBITHIM BOCKOBBIM HAJIETOM, BOJIOCKaMHU, IumnaMu. [ omoe pacteHne
MOJKET OBITB ITTaIKUM WK Oyrop4atbiM. PacTeHne, moKphITOE BOIOCKA-
MU, Ha3bIBAETCS OITYIICHHBIM.

Bonocok Ha3bIBarOT TPUXOMOH.

Omnymienre MOKeT OBITh pAaBHOMEPHBIM WIIM HEPABHOMEPHBIM, €CITH
BOJIOCKH IPUYPOYCHBI K ONPEICIICHHBIM YacTSIM pacTenus. Paznudator
TYCTOE U PEJIKOE OIylIeHue. B 3aBucMMOCTH OT IIHHBI BOJIOCKOB pacTe-
HUSI HA3bIBAIOT JJTMHHO WITH KOPOTKOOITyIIeHHBIMU. [10 HarpasieHuto Bo-
JIOCKOB OMYIIEHHE MOKET OBITH MPHKATHIM WITH OTCTOSIIIINM.

Kpome Toro, BEIIENSIOT: BOWIOYHOE OMyIIeHNE, 00pa30BaHHOE JJTHH-
HBIMH, CITyTaHHBIMH, YaCTO BETBUCTHIMU BOJIOCKAMH, 3aKPHIBAIOLITMU
MOBEPXHOCTh OpraHa; MIEPCTHCTOE OIyIICHUE, C JITMHHBIME 00JIee WiTH
MEHEE COrHYThIMHU BOJIOCKaMH, TECHO COMKHYTBIMH, HO BCE K€ OTCTOSA-
MU JIPYT OT JPYra, TIPH 3TOM MIOBEPXHOCTh OpPraHa OCTAaeTCs BUANMOW,
HIETIKOBUCTOE OMYIIEHHE C PYHKATBIMU, IPSIMBIMH OJIECTSAIIUMHE BOJIOC-
KaMH; TAyTHHUCTOE - C TOHKUMH U3BUTBIMH, TTEPEIUIETAIOIMMHICS BOJIOC-
kamu. Ecii mayruHECTBIE BOJIOCKHM Ha TOBEPXHOCTH OPTaHa Pacroioxke-
HBI OTJICTTHHBIMH I'PYIIIAMH, OMYIICHUE Ha3bIBAIOT KIIOYKOBATHIM.
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[Tpwu KecTKuX, TBEPBIX, METUHUCTHIX, KOJFOUYHUX BOJIOCKAX OMYIIICHHUE
Ha3bIBAIOT MIETUHUCTHIM. Kojrodee omymieHue sSBIIIeTCs MePexXoIoM K
TITHTIAM.

[Tymmwmcroe - ¢ HeXKHBIMU KOPOTKUMH BOJIOCKAMH, PACTIONOXKESHHBIMH
Ha 3aMETHOM PACCTOSHUU JAPYT OT JIPYyra.

Bosocucroe - kak B peIbIIyieM ciiydae, Ho BOJIOCKH OoJee ITHH-
HBIE, TYCTO HJIH PEIIKO PACIONIOKECHHBIE.

MoxHaroe ¢ HeXXHbIMHE 00Jiee JJTMHHBIMU KypUaBbIMHU OJTU3KO pacrio-
JIOXKCHHBIMH BOJIOCKaMH, WHOT/IA OTCTOSIIITUMH, HHOT/IA MPUJICTAOIIUMH .

Bapxatucroe - ¢ HeXXHBIMU, OYCHD KOPOTKUMHU, OUYCHB INIOTHO MTPHJIC-
TAIOIIMMH JIPYT K APYTY NPSMBIMH BOJIOCKaMu. EcJii BOIOCKH pacmioio-
JKCHBI TI0 KPAK0 OPTaHa, OMYIICHUE Ha3bIBACTCS PECHUTUYATHIM.

Boocku v TpUXOMBI 110 (pOpME MOTYT OBITh: IPOCTHIMH; JBYpPa3-
JICJIEHBIMH; BETBUCTBIMU; UTPUCTBIMH; 3BE3TYATHIMHU; YCITyHIATHIMU,
KEJIC3UCTHIMHU.

[uret mpencTaBisIOT co00i 00Jiee MaCCHBHBIC TOBEPXHOCTHEIE BBI-
POCTHI, TOBOJIBHO pazHOOOpa3Hbie o popme. B nx oOpa3oBaHmm 4acTo
NPUHAMAIOT YIaCTHE HE TOJBKO STHIEPMA, TI0 ¥ CYOIIHIepMaITbHBIE CIIOM.

B npupoze mmpoxo pacnpocTpaHeHbI HOA3EMHbIE ITOOeTH: KOPHEBU-
1ma, KIIyOHH, KITYOHEITyKOBHIIHI, JIYKOBHIIB. OHU CIY)KAT JJIST XPaHCHHS
3aImacHBIX BEIIECTB U BETCTATUBHOTO Pa3MHOXKCHHUS PACTCHUH.

2. PaccMOTpeTh THITBI TIOYEK - BEPXYIIEYHbIE, OOKOBOE, TPUAATOY-
HBIC, crisiue. JaTh onpeneneHue, 4To Takoe Mmouka, ocooeHHocTH dop-
MHUPOBAHUS IIOZ0BBIX M POCTOBBIX MoYek. [IpusecTr mpumepsl. PaccmoT-
PETh THIIBI TIOYKOPACIIOIOKEHHUS OYE€PETHOE, CYIPOTUBHOE, MyTOBYATOE.

[Touka 3TO 3a4aTOYHEIN MOOET, UMEEeT cJIabo pa3BUTHIN cTeOCb, 3a-
KaHYHMBAIONIUICS HA BEPITHHE KOHYCOM HapacTaHUs, 3a9aTKaMH JINCTHCB
Y 3a4aTKaMU TOYEK.

[To pacmonoXeHuro pa3IUYaroT MOYKH BEPXYIICYHbIE H OOKOBBIE, KO-
TOPBIC MOTYT OBITh MMA3YITHBIMH, PACTIONIOKEHHBIMU B [Ta3yXaX JIUCTHEB,
1 TIPUIATOYHBIMU (2 JBEHTHBHBIMHU), 00Pa3yOIIUMHICS Ha MEXKIOY3JIHSIX,
KOPHSX U TUCThsAX. Pa3BuTHE BepXylIeuKoil MOYKH 00eCIIeunBaeT pOCT
JTAHHOTO 1MO0era B JTMHY, MTA3YIIIHBIX - €T0 BETBJICHUE, T.K. U3 HUX 00pa3y-
I0TCSl OOKOBBIE TIOOETH, 32 CYET KOTOPHIX YBEIMYMBACTCS OOIIas TUIO-
1a,1b COTIPUKOCHOBEHUS PACTEHUS C BO3AYITHON cpenoi. Paznmmyaror rmou-
KW BEreTaTUBHBIC, TCHEPATHBHBIC M CMEIIIaHHbIC. BereTaTUBHAS TIOYKa
MIPEICTABISIET COOOH 3a4aTOK BEr€TaTUBHOTO MOOETa, TeHEPATHBHAS , HITH
[BETOYHAS - 3a4aTOK COIBETHS 0€3 3€JICHBIX ACCUMMIIUPYIOINX JINCTh-
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B, WJIM OTMHOYHOTO IBETKA, B TIOCIIECAHEM CITydae MOYKy Ha3bIBAIOT Oy-
TOH; CMEIIIaHHAs - 3a9aTOK OJIMCTBEHHOTO COLIBETHS.

Hapy»xHbIe THCTHs TOYEK 0OBIYHO MPEACTABISAIOT OO0 criennany-
3MPOBAaHHBIC TOYCYHBIC YEIITYH, BHITIOHSIONINE 3AIIUTHYIO (QYHKIIHIO 1
MPEIOXPaHSIONINE TIOYKY OT BBICBIXaHUS - 3aKPBITHIE TOYKH. KommdecTBo
TIOYEYHBIX YEIIYH Y Pa3HBIX BHIOB Pa3IMIHO. [ 0JIbIe, MITN OTKPBITHIC TOYKA
JIMIICHBI TOYEYHBIX YETITyH M XapaKTEePHBI IIsI MHOTHX TPaBSHUCTHIX pa-
CTEHUH U J1s OOJIBIIIMHCTBA IPEBECHBIX IMTOPO/] TPOITHKOB U CYOTPOIHKOB.

[MpunaTovyHble 1 Ma3yNIHbIE TOYKH, JITUTEIBHOE BpEMsl IpeObIBato-
IIHe B COCTOSIHUH MOKOS, Ha3BIBAIOT CIIIIIUMHE TOYKaMHu. B onpenenen-
HBIX YCIIOBHSIX, HAIPHUMED, TIPH 00pe3Ke IPEBECHBIX PACTEHHH, U3 CIISIINX
MOYEK Pa3BUBAIOTCS OJIMCTBEHHBIE TIOOCTH.

3. I3yunTh TUTIBI BETBICHHS, TOOETAa MOHOTIOHAIBHOE, TUXOTOMH-
94eCKOe, JIOKHOANXOTOMUIECKOE, CHMITOTHATEHOEC.

[ToGeru pacTennii penko OBIBAIOT MPOCTHIMHU, HITA HEBETBSIIIIUMHCS,
O0OBIYHO OHM BETBATCS. Y COBPEMEHHBIX BBICIIHX PACTCHUN HUMEETCS
JIBa TUTIA BETBIICHHUS ITOOETOB: BEepXyIIeuHOE U O0KoBOe. BepxymeuHoe,
JTMXOTOMHYECKOE BETBJICHHUE, IPH KOTOPOM KOHYC HapacTaHHS paciien-
JSETCS HaJIBOE, BCTPEYACTCS y IUIAYHOB, ICHIIOTOBBIX, HEKOTOPHIX Ta-
nopoTHUKOB. [Tpu 3TOM U3 0s1HOTO MOGETa 0OPA3yIOTCS ABa OJTUHAKO-
BBIX IIOOeETA.

BokoBoe BerpieHue Oosiee pa3sHOOOPA3HO U CBA3aHO C MPOIOIIKUTEIb-
HOCTBIO KU3HU KOHYCA HApacTaHHS BEPXYIICYHOH IIOUKH.

[pu MOHOTIOTMATEHOM BETBIICHUH OHA (DYHKIIMOHHUPYET B TEUSHHUE BCEi
KM3HU pacTeHHs1, 00pa3ys IIaBHBIN mooer. 3 ma3ymHpIx mouek pa3BruBa-
10TCst OOKOBBIE OOETH (€1b, COCHA, KIICH).

[Mpu cuMnoanarbHOM BETBIICHHH KOHYC HapacTaHHs IT1aBHOTO rodera
(GYHKIIMOHHPYET OTpaHMYSHHOE BPEMs, 3aTEM €ro poJib OepeT Ha ceOs
Omwkaiiias 60koBas mouka. B pe3ynerare riaBHas 0Cb COCTOUT U3 OCei
pa3HbIX MOPSIKOB BeTBIeHHs (Jinma, Oepesa). Pa3HOBUAHOCTHIO CUMIIO-
JIMATTBHOTO BETBIICHHS SIBIISICTCS JIOKHOTUXOTOMHUYECKOE, BCTPEUAIOIIIe-
ecsl y paCTE€HHIA C CYIPOTHUBHBIM JINCTOPACTIOIOKEHHUEM.

4. Ipu KyIeHUH BETBICHHUE MIPOHCXOIHUT TOIBKO Y OCHOBAHUS CTEOIS
BCJIEJICTBUE IPU3EMHBIX H ITOJI3EMHBIX ITOCK. Y YaCTOK Ha3bIBAIOT 30HON
KyIIEHHs. Y MSATIMKOBBIX Pa3jMYaloT BUAbI IJIOTHOKYCTOBBIC (CTEOIN
pacTyT BEpTUKAJIBHO), PHIXJIOKYCTOBBIC (CHAYaIIa MO/1 YIJIOM, 3aT€M BBEPX)
Y KOPHEBUIIHBIC (TOPU30HTAIIBHO).
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6. 3aganue. Crenath pUCYHKH:

1) PacnionosxeHue cTedisi B IPOCTPAHCTBE
2) TuroB BeTBiIeHUs T00ETA,;

3) IMobera ¢ moukamu;

4) cxeMbl BETBJICHHs TOOETOB PACTCHHI,

5) BeTBIICHHE MATIIMKOBBIX (30HY KyIIICHHUS)

P Lo D
QBB LS

Puc. 13. ®opmbI nonepeyHoro ceyeHus credas. 1 - okpymislii;
2 - CIUTIOCHYTBIN; 3 - TPEXTPaHHbIH; 4 - 4eThIpEeXTPaHHbIN,
5 - MHOTOTpaHHbI; 6 - peOpHUCThIi; 7 - 60po3auaTsIil; 8, 9 - KpeIIaTHIE.

[0YKa

Puc. 16. Tunsl noderos B 3aBUCH-
MOCTH OT AJTHHBI MeKI0Y3IHI.
Puc. 15. Crpoenne A - yxopoueHHbIi mober (a — ToAnYHbIH
noodera. npupocr), b - yunHeHHsli moder
(1- mexaoysmue).

Puc. 17. CTpoenne mouku: A - BereraTuBHas 1mouka, b - penpoaykrusraas

Puc. 14. PacnoJioxkeHnue cTedJisi B IPOCTPAHCTBE: M0YKa, B - perpoayKTHBHO - BereTaTuBHAsI II0YKA;
1 - npsAMOCTOSYMIA; 2 - HETUISFOMIUICS; 3 - BBIOLIHICS; 4 - TTOI3Y4Hi; 1 - modeuHkIe YelTyH; 2 - 3apOABIIIEBEIN cTe0ENb; 3 - 3aPOIBIIICBEIC
5 - cremonuiics. JIUCTHSA; 4 - 3apOIBIIIEBBIC TIOYKH; S - 32pOABIIIEBHIE COLIBETHE.
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Puc. 19. Tunsl noderos:
1 - yIuIMHEHHBIH; 2 - yKOpOUCHHBIE: a) IUIOAYIIKA; ) IPUKOPHEBast PO3ETKa.

Puc. 20. Tunbl pacnojioxeHusi o1uHOYHBIX (A-T') 1 rpynnoBbIX
(I-K) mouex:
A, b - BepXyIlI€YHOE U NTa3yIIHOE CYIIPOTUBHBIE. A - KAIITAH KOHCKHH,

b - knen; B, I - BepxyiieuHoe u na3yuHoe ouepea-Heie; B - uBa, I - uiibMm;
J1 - mazymrHoe cepuanbHoe - cudusns; E - masymi-Hoe komtarepaiabHOE -
BOITYbE JIBIKO; JK - ma3yniHoe MyTOBYATOE - CIIUBA;

1 - Bepxymieunas modka; 2 - nasymrHas oJxa.
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Puc. 21. BerBjienue nooeros:
1 - TuxoTOMHUUECKOE, 2 - MOHOIIOAUAIILHOE, 3 - CAMIIOAUAILHOE,
4 - TOXKHOIUXOTOMHYECKOE.

Kymienue: a) ppIxJIoKycTOBOE; 0) INIOTHOKYCTOBOE; B) KOPHEBHUIIIHOE.

KOHmpOﬂbele eonpocsl

1. Yem oTiinyaeTcs MOJI3yUni MOOET OT CTENFOIIETOCS ?

2. Ctebmu KaKuX pacTeHUI MMEIOT BCTAaBOYHBIN POCT?

3. B uem omimume ykopodeHHOTO modera OT yUIMHHEHOTO?

5. Becera mu oYKy 3alIMIICHBI TOYEYHBIMU ITYHKaMHU ?

6. Kakas paznuia Mex 1y ma3ymnrHbIME U TPUIATOYHBIMH TOYKaMU?

7. KakoBa xapakTepHasi 0COOEHHOCTH BET€TaTUBHO-PENPOLYKTHBHBIX
MOYeK?

8. Kakue nouky Ha3BIBAIOT CIIAILAMU?

9. Ilepeuncnure OCHOBHBIC THITHI BETBICHU 1TOOETa 1 OXapaKTepH-
3yUTE HX.
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JIABOPATOPHOE 3AHSITHE 5 (4 HACA).

TEMA: Mukpockonuieckoe crpoeHue credJisi JpeBecHbIX U
TPABAHUCTBIX PACTECHUH.

Hean: M3yuanTh aHaATOMHYECKOE CTPOEHUE CTEOJIs, paCTEHUU pa3-
HBIX TAKCOHOMHUYECKHUX TPYIII (TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE).

IInan padoTbl
1. Crebenpb NoACOTHCYHHKA.
2. Crebenpb KyKypy3bl.
3. Crebenn IuIbL.

Oo0opynoBaHue U MaTepUAJIbI:

1. MEKpOCKOTI C IPUHAICKHO CTSIMHA JJ1s1 pAaOOTHI.

2. [TocTostHHBIE TpENapaThl MOTIEPEYHBIX CPE30B CTEOIS.
3. TaOmIe!.

ITocaexoBaTeIbHOCTDH paﬁoTbI U MOsICHCHHE

1. PaccMoTpeTh HEBOOPY)KEHHBIM IT1a30M HJIH B JIYITY OTPE3KH CTEOIIs
KYKYpY3bl M HOJACOJIHEUHHKA. OTMETUTH Pa30pOCaHHOCTD MPOBOAALINX
MYYKOB CTEOJIsI KyKYpY3bI U PACIIOJNIOKEHHUE UX 110 nieprdepui (1o KObILy)
y CTeOJIs TOICOTHEUHUKA.

2. [Tog MUKpOCKOTIOM TIPH MaJIOM, a 3aT€M IPH OOJTBIIIOM YBETHYCHUH
W3Y4UTh CTPOCHHUE CTEOIIS KyKypy3bI U pku. OOpaTUTh BHUIMaHHE Ha 0CO-
OCHHOCTB CTPOEHUS KJIETOK, IIOCIEI0BATEIbHOCTh PACIIONOKECHHS TKa-
Heil, TOKaTU3a1Hio U TUII TPOBOISIIMX IyYKOB. 3aprCOBATh CXEMY CTPO-
enns ctebns. Ha pucynke crienars 0003HaueHHUS TKaHEH M 9acTel.

3. [Tog MUKPOCKOTIOM TIPH MaJIOM, a 3aT€M IPH OOJTBIIIOM YBETTHYCHUH
U3Y4NTH CTpOCHHUE cTe0JIs1 moacoHeyHnKa. OOpaTHTh BHUIMaHUE HA 0CO-
OCHHOCTB CTPOEHUS KJIETOK, IIOCIEI0BATEIbHOCTh PACIIONOKECHHS TKa-
Hell, TOKaTU3a1Ho U TUII TPOBOISIIMX IyYKOB. 3aprCOBATh CXEMY CTPO-
enns ctebns. Ha pucynke crienars 0003HaueHHUS TKaHEH M 9acTel.

Anamomus cmeOas MpasAHUCMBIX PACMEHUT

Crebenb — BereTaTuBHBIN OCEBOI OpTaH pacTeHUs, KOTOPHIi 00Jaaa-
€T BEpXYLICYHBIM H HHTEPKAISPHBIM POCTOM U UMEET PAJHATIbHYIO CHM-
MeTpro. OH MOP(HOTOTHIECKH B (PU3HOJIOTHYECKH CBSI3BIBACT OCHOBHBIC
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OpTaHbl MUTAHUS PACTEHHS — KOpEHb 1 TUCT. Ha Hem oOpa3yrorcs uc-
ThS1, TIOYKH, [IBETKHU 1 TUTOBI.

Ha HaganpHBIX 3Tanax pa3BuTHs y CTeOIsT GOPMHUPYETCS IEPBUIHOE
CTPOCHHE, TaK KaK BCE CTPYKTYPHI 00pa3yrOTCs U3 MEPBUYHBIX MEPHC-
TeM. Y OHOIOBHBIX PACTCHUH OHO COXPAHAETCS /10 KOHIIA KHU3HH pac-
TEHWHS, a Y IBYIOJIbHBIX B IEPBHYHOM CTPOCHUH ITPOUCXOISIT H3MEHEHUS .
U3 MPOKaMOUsi BO3HUKACT KaMOuii (BTOpHYHAST MEPHUCTEMa), KOTOPBIi
o0pasyeT BTOpUYHBIC KCHIIEMY U (II0SMY U B UTOTE (HOPMUPYETCS TaK
Ha3bIBaEMOE BTOPHYHOE CTPOCHHE.

[Tpu paccMOTpeHHH aHATOMUYECKOTO CTPOCHUS CTEOJISI MOXKHO BBI-
JETTUTH TPH aHATOMO-MOP (OJIOTHIECKHE 30HBI: TOKPOBHYIO TKaHB, TTep-
BUYHYIO KOPY ¥ ICHTPATBHBIH LIITHH/IP.

W3ydas nerampHOE aHATOMHUYECKOE CTPOCHHUE Y CTEOIS OHOMOIb-
HBIX TPABIHUCTHIX PACTCHHUI, MOKHO 3aMETUTh, YTO MPOBOISIIIE TyIKH
HE UMEIOT KaMOus (KoJutarepasibHbIe 3aKPhIThIC) U PACIIOIOKEHBI 03
BUMMOTO TOPSIKA; IEPBUYHAS KOPA OTCYTCTBYET, JIH0O0 c1a00 pa3BuTa
(mpeacTaBieHa OHOM UITK IBYMSI TKAHSIMU) ¥ TOJIBKO HEKOTOPBIE pacTe-
HUSI UMEIOT KOPY, COCTOSIIYIO U3 TPEX TKaHEH — KOJUICHXHUMBI, KOPOBOU
MapeHXUMBI U DHII0JIePMBI. J[ByIOIBHBIE TPABIHUCTHIC PACTCHUS XapaK-
TEPU3YIOTCS TEM, UTO ITOJ1 AITHEPMHICOM PACIIONIaraeTcs XOpOIIo pa3Bu-
Tas NepBUYHAS KOpa, MPEJCTaBICHHAS TPEMS TKAaHSIMH: KOJUICHXUMOH,
KOpPOBOH IAPEHXUMOM 1 SHA0EPMOiL. B IEHTpaIbHOM IIMIIMHAPE IPH ITyd-
KOBOM CTPOEHHH POBOASAIINE MYJKH KOJIaTepaIbHbIE OTKPBITHIC U pac-
TIOJIOKEHBI TI0 KOJIBITY TPUMEPHO Ha OTMHAKOBOM PACCTOSIHUM OT MOBEPX-
HocTH crebst. [Tpu He myakoBOM cTpoeHuH (prrosMa U KCHiteMa pacrioia-
raeTcsl CIUIONIHBIMH KOJIBIIAMH, MEXK/Ty KOTOPBIMH HaXOIUTCSI KAMOHH.

Ha rotoBoM Mukpormpemnapare cteoast TUIbl H3ydUTh aHaTOMUIECKOe
crpoenue. OOpaTuTh BHUMaHUE HA PA3BUTYIO IEPUACPMY, OCTATKHU MEP-
BUYHOM KOPBI, cOCTaB (103MbI (TBEpIbIi 1 MATKHI T1y0). PaccMoTpeTh
KaMOUii 1 Cep/IeBUIHBIC JIy9H, a B TOAMYHOM KOJIbIIE BECEHHIOIO U OCEH-
HIOIO KCHJIEMY.

3apucoBaTh CXeMy CTpOEHHS CTeOIs 1 0003HAYNTD YaCTH U TKaHU.

PaccmoTpers oTnmi cTBOA 1y0a. BeiaenuTs KOpKy, ¢prnosmy, Kcuire-
My H MECTOHaXOXJeHHe KamOus. B kcmieme oOpaTHTh BHUMaHUE Ha
TOIMYHBIE KOJbLIA, CEPAIICBUHHBIC JTYdH, SIAPO U 3a00JI0Hb. 3apHCcoBaTh
BHEIITHHIA BUJ] OTIIHJIA CTBOJIA Ty0a.

Ha pucynke 0003Ha9HUTE KOPKY, (r105My, KaMOuid, KCHiiemy, 3a00JI0Hb,
PO, CEPILICBUHY, IEPBUYHBIC U BTOPUYHBIE CEPALICBUIHBIE JTyqH.
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Anamomuueckoe cmpoenue cmebns ()p€6€CH020 pacmenus

B niepBsIii rof )Ku3HH cTe0eb APEBECHBIX PACTEHUIA 10 CTPOSHHIO HE
OTIINYAeTCs OT CTeOIsI ABYIONBHBIX TPABIHUCTHIX pacTeHuil. Ho, eciu
y TPAaBSHUCTBIX PACTEHUH BCE KJIIETKH KaMOHS K OCCHH IPEBPAIAI0OTCS
B KJICTKU IOCTOSIHHBIX TKaHEH, TO B CTEOJISIX IPEBECHBIX KaMOMiA PyHK-
[UOHHUPYET B TEUCHHE BCEH KU3HM, UTO MIPUBOJIUT K MOIITHOMY Pa3BH-
THIO IPEBECHHBI, @ HE PaBHOMEPHOCTh €ro paboThl — K Pa3BUTHIO
TOMYHBIX KoJiell. BecHOi, ¢ Ha4aoM COKOABIKEHUS, B IIEPHO]] PACITYC-
KaHUs TUCTHEB, KIIETKH KaMOMS aKTUBHO JIEIISATCS M OTKJIAIBIBAIOT KPYII-
HBIE IIMPOKOTIPOCBETHBIE H TOHKOCTEHHBIE COCY/IBI M KJIETKH ITAPEHXIMBI.
C npubmmKkeHneM 0CeHH, KOT/Ia ISITeTbHOCTh KaMOHst 0ciabeBaeT, BO3-
HUKAIOT Y3KO-TIPOCBETHBIEC COCYIBI, TPAXCH/IBI U IPEBECHBIC BOJIOKHA.
OTnraust BeCeHHEH U OCEHHEH IPEBECHUHBI CO3/IAI0T TPAHUILY MEXKITY
KOJIBI[AMH.

MaccoBblii TPaHCTIOPT BEIIECTB B CTBOJIC UET 10 MOJIOABIM CIIOSIM
7y0a (CUTOBUIHBIC TPYOKH, KaK MPABUIIO, PYHKIIUOHUPYFOT OJIHH HIIU 1B
roza) ¥ JApeBECUHBI (TPaxeH U Tpaxeuabl padOTAIOT HECKOIBKO JIET).
Crappble y9acTKH IPEBECHHBI TPOMHUTHIBAIOTCS TAHHUAMH, CMOJIAMH 1
JIPYTUMH BEIIECTBAMH, IPHOOpETast XapaKTEPHYIO LIS TAHHON OPOIbI
OKPACKY, @ COCY/IbI 3aKyITOPUBAIOTCS THIUIAMH, B PE3YJIBTATE YETO CTa-
HOBSTCS HE()YHKIMOHUPYIOUIUMH. JTY YaCTh IPEBECHHBI HA3BIBAIOT 511~
POBOI IpeBecHHON. MoJIOIBIE CIIOH IPEBECUHBI PH3UOTOTUIECKH aK-
THUBHBI U HOCSIT Ha3BaHUe 3a00s10HN. OHa UMeeT OoJiee CBETITYIO OKpac-
KY, @ TAK)K€ MEHBITYIO TPOYHOCTH U YCTOWYUBOCTH K TIOPAKEHUIO TPH-
06amu 1 HacekoMbIMU. Kpome 3Tx ocobeHHocTel, B cTeOsiX Apesec-
HBIX PaCTEHUH U3 KJIETOK IIEPBUIHOI KOPBI 00pa3yeTcsi BTOpUIHAS Me-
pucrema — (petoreH, 9To MPUBOAUT K (POPMUPOBAHUIO IEPUIACPMEBI. Y
HEKOTOPBIX paCTEHHUH ¢ BO3PACTOM Ha CMEHY IIepUepPME TPUXOAUT KOPKA.
Kopka o0Opa3zyercs B pe3ynbrare akTHBHOCTH HECKOJIBKHX MTOCIIEI0BA-
TEJHHO 3aKJIaIBIBAIOIINXCS YIACTKOB (DetoreHa 1 MpencTaBisieT co-
0011 COBOKYITHOCTh HECKOJIbKUX MEPHUICPM U OTMEPIUINX TKaHEH, pacmo-
JIOKEHHBIX B 30HE ATHX IIEPHICPM.

3amanue: Crenatb pUCYHKH aHATOMUYECKOTO CTPOCHHUE CTeOs Of1-
HOJIOJIBHBIX U JIBYIOJIbHBIX TPABSTHUCTBIX PACTCHHIN U ICPEBTHUCTBIX CTEO-
JIeH (JTUITBI ¥ XBOMHOTO JIepeBa).
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Puc. 22. TlonepevHblii cpe3 0AHOT0ILHOTO TPABIHUCTOr0 PACTEHUS
(pxu A) u ero cxema (B): 1 - arimepma, 2 - cKiIepeHxuMa, 3 - XJI0-
peHXUM, 4 - 3aKPBITHINA KOJUIATEPATBHBIHN ITyYO0K, 5 - OCHOBHAS MTAPEHXNMA,
6 - MOMIOCTh.

Puc. 23. llonepeuHsblii cpe3 0THOT0JILHOT0 TPABSIHHCTOTO PACTEHHS
(kykypy3bI) my4koBoro crpoenusi: | - yactb credis 1 - snuaepmuc;
2 - MexaHH4ecKas TKaHb (CKJIepeHXnuMa); 3 - OCHOBHA TKaHb; 4 - co-
CYIHCTO-BOJIOKHHUCTBIN mMy4ok (cxema); |l - 3aMKHYTBIIi cocyaucTo-
BOJIOKHHCTBIi My40K: 1 - OCHOBHAs TKaHb, 2 - MEXaHUYECKast TKAHb
(cxieperxuma); 3 - cUTOBUAHBIE TPYOKH j1y6a ((iosama) u compo-
BOXK/IAIOIINE KIIETKH, 4-TI0J0CTh KPYITHOTO COCYNa, OKPYKEHHOTO
OZIPEBECHEBIIMMH KJIETKAMH; 5 - CIIUPAIbHBIA COCYI; 6 — KOIbUaThIi COCy;
7 — BO3LyIIHAS MTOJIOCTb.
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Puc. 24. Ilonepe4Hslii cpe3 ABY101bHOT0 TPABIHMCTOI0 PACTEHUA
My4YKOBOI0 CTpoeHust (KaeBep mos3yumii): 1 - srmaepmuc, 2 - koposast
nmapeHxmuma, 3 - pruosma, 4 - kamOuid, 5 - BTopuIHasT KCHIIEMa,

6 - cepaleBnHa, 7 - cepAneBUAHbIE TyuH. B ykazanHoM Tune cTebis
MEXXITYJKOBBIH KaMOW il BOSHUKAET MO3/IHEE, TyIKOBbIEC yIaCTKH BHAJYaJe
COEIUHSAIOTCS MEXKITYYKOBBIMH y4aCTKaMH MEXAaHUIECKUX BOJIIOKOH.

Puc. 25. AnaTomus cTe0,15 XBOIHOTr0 pacTenus: 1 - mepuaepma;

2 - KOpoBas MAPEHXKMA; 3 - CXHU30T€HHBIE CMOIISTHBIE XOAHI; 4 - prosma;
5 - kamOwit; 6 - BropuuHasi KcriieMa (IpeBecHHa: a - BECCHHUE TPaXEHUIbI;
b - ocennue Tpaxeus, (a, b - romuuHOE KOMBI0)); 7 - CEPIIIEBUIHbIE JTyUH:
¢ - nepBUYHbIiA; d - BTopu4HBIii; 8 - mepBuvHast Kcuiiema, 9 - cepALeBUHa.
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Puc. 26. Crebens JIunbl: A - cpe3 Ha ypoBHE NOSIBIICHUS IPOKaMOus;

b - na ypoBHe nosiBiennsa kam6us; B - Ha ypoBHE (hopMHPOBaHUS CTPYK-
Typsl. 1 - mpokamoOuit; 2 - ocTaTKu SIUAEPMEI; 3 - MPOOKA; 4 - KOJIICHXUMA;
5 - mapenxuma Kopsl; 6 - s3H071epMa (4-6 IepBHYHAsI KOpa); 7 - Tepe-
IUKIIMYecKast 30Ha; 8 - mepBuaHas prmosma; 9 - TBepabiii y0; 10 - Msrkuit
1y6 (Bropuunas duosma); 11 - cepaueBunHbIi y4 (7-11 - Bropuunas
kopa); 12 - kam6wmit; 13 - ocennsist npeBecuna; 14 - BeCeHHSIS IPEBECHHA,;
15 - BropuuHas npeBecuna; 16 - nepBuuHas ApeBecuHa (IpeBecHHa);

17 - nepumenymsipaast 30Ha; 18 - ocHoBHas naperxuma (17, 18 - cepauesuna).

KOHmpOﬂbele eonpocsl

1. KakoBbI 0COOEHHOCTH CTPYKTYpPBI CTeOJICH OJJHOMOIBHBIX pacTe-
HHIA?

2. Kakoii TUTI CTPOCHUS UMEIOT CTEOIIH IPEBECHBIX PACTCHUN ?

3. KakoBbI 0COOCHHOCTH CTPYKTYPHI (DII0AMBI ¥ KCHIIEMBI Y XBOHHBIX
pacTeHuii?
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JIABOPATOPHOE 3AHATHUEN® 6.
TEMA: Mopdosorus aucra.

Heanb: M3yants QyHKIHM 1 MOPQOIOTHIO JIUCTA.

IInan padoTbl
1. Ctpoenne u pa3HooOpa3HbIC TUIIHI TUCTA.
2. )KukoBaHUE THCTHEB.
3. Kpaii micToBo# IIIaCTHHKHL.

O0opynoBaHue U MaTepUAJIbI:

1. TepGapun
2. TaOmIe!.

IMocenoBaTeNbHOCTL PadOTHI

1. lesTenpHOCTH TUCTOBOTO aIiiapaTa CBsi3aHa C TAKUMHU KIU3HEHHBI-
MH IIPOIIECCaMu, KaK TpaHCTIUpaIwsi, POTOCHHTE3 U ra3000MeH. J{nHaMu-
Ka UX HAXOJUTCS B 3aBUCMMOCTH OT KJIUMAaTUYECKHUX YCIIOBHUM CPEbI.

OOBIYHBIN JINCT COCTOUT U3 INCTOBOM IUIACTUHKY U Yeperika. Y oj-
HOJIOJIBHBIX PACTEHHUM YEPEUIKa HET, HO UMEETCS BIaraiulla, S3bI90K U
yirkd. CHOXKHBIE TUCThS UMEIOT TIIABHBIN Y€PEIIOK, K KOTOPOMY IIPUKPETI-
JIAKOTCS JINCTOBBIC TUIACTUHKU. THUIIBI CIOKHBIX JIUCTHEB U3YYAKOTCSI 110
repOapuo, COCTaBJICHHOMY M3 3aCYIUIMBHIX JIUCTHEB U TabyuaMm. Pac-
CMaTpUBAIOTCS TPOMYATHIE, IEPUCTHIC, HAPHOIIEPUCTHIE U HEMAPHOIIEPHU-
CThIE, ABOSIKOIIEPUCTO-CIIOKHBIE, ATBIATOCIOXKHBIE.

JIMCT OIHOIONBHBIX PACTEHUI HE UMEET YEPEIIKA, NPUKPEIUIETCS K
cTeOIFo BIaranuieM, GopMa KOTOPOTO MOXKET OBITh OTKPBITOM U 3aKPhI-
TOW, B3yTOHM 1 yameBuaHOM. Ha rpanuiie TMcTOBOM INTACTUHKY U Biara-
JIVIIIA HAXOAATCS SI3BIYKH U YIITKH, UMEIOIIUE PA3TNIHOE CTPOCHHE. DTOT
BOITPOC M3Y9AETCs IO TAOIUIIAM U 3aCYIIIEHHOMY MaTepHray.

2. Tunel HepBAIWH MIACTUHKA. JKUIIKOBAaHHE - PACTIONOKEHIE HA JTH-
CTOBOM IJJACTUHKE CUCTEMBI XKHUJIOK KaK MPOBOASIIETro dsneMeHTa. [1po-
BOJISITITAE ITY9IKH 0OPA3YIOT B IUCTE CETh KUIOK, B 3aBUCHUMOCTH OT UX
PAacHoOJIOKECHUS K TPOUCXOKICHHS BBLICIAIOT HECKOJIBKO TUIIOB KUJIKO-
Barwus. [lo xapakTepy HepBalMK PA3TUYAOT: TApAILIEIBHYIO, TYTOHEP-
BHYIO, MAJIBYATYI0, IEPUCTYIO, a TAKXKE TapajelbHyI0 U TUXOTOMHUYEC-

Kyt (HECOBEPILICHHYIO).
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3. UzywaroTcs TUIIBI Kpast JIMCTA - TeTbHBIC, 3a3yOpeHHBIC, MTITFIa-
ThbI€, TOpOAYAaThIe, BeleMuaThie. [[puBecTr mpuMepsl.

4. 3apanue. Cuenarb puCyHKH (POPMBI JTUCTOBBIX IUTACTHHOK, Kpast
JIMCTA, )KUIIKOBAHHS U IPYruX npu3HakoB (CrocoObl MPUKPETUICHHUS JTUC-
ThEB K CTEOJTIO).

Puc. 27. BHelllHee CTpOeHHUeE JIHCTA'
A - gepemkoBbIi, b - cuasanit, B - Bnara-nmumaeii; 1 - aucroBast miac-
THHKA; 2 - YePEIIOK; 3 - OCHOBAHHUE JINCTA,; 4 - TPUINCTHUKHY,
5 - 1rcTOBOE BIATANIHIIIE.

DGR

Puc. 28. ®opmbl kpas aucTheB: 1 - neTbHOKpaHUN; 2 - pECHUTYATHIH;
3 - MUIBYATEIN; 4 - 3y09aThIif; 5 - CTPYTrOBUAHEII; 6 - TOpOIYIATHIN;
7 - BOJIHUCTEIH; 8 - BBIEMYATHIiA.
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Puc. 29. Cnioco0bI NpUKpenJieHus JUCTheB K CTedJII0:

1 - IMHHOYEPEITKOBBIH; 2 - KOPOTKOUEPEIIKOBBIH; 3 - CHITINH; 4 - TPOH-
3€HHBIH; 5 - CPOCIIIECs CYIIPOTHUBHBIE JIUCTHS; 6 - IUCT C BIIATAJHIIEM;
7 - an30eraromuit; 8 -moiycrediaeodpeMmomuii; 9 - cTe01e00bEMITIOIIHIA,
10 - ¢ pactpybom.

4 5

Puc. 30. Tunpl ;KHJIKOBAHUSA JTUCTHEB.
1 - nyroBoe; 2 - manmpyaToe; 3 - HEpUCTOE; 4 - mapaneabHoe,
5 - nuxoToMuUecKoe.
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KOHmpOﬂbele eonpocsl

1. I'naBHBIE YacTH JHUCTA.

2. OyHKIWY JTHUCTA.

3. Tumbl )KUIIKOBaHUS JINCTHEB IJTACTHHKH.
4. ®opMBI Kpasi TUCTOBOM IIACTUHKH.

JABOPATOPHOE 3AHSTHE 7.
TEMA: Knaccudpukanus JIMCTheB.
Heas: U3yunTs K1acCH()UKAITUIO THCTHEB.

IInan padoTbl
1. IIpocTeie AUCTHS.
2. CO>KHBIE JIUCTHS.

OodopynoBaHue U MaTepUAJIbI:

1. TepGapuu
2. TaOme!.

IMocienoBaTeNbHOCTH PadOTHI

1. [Ipocteie nucThs. JINCThS, UMEIOIIHNE OAHY IIJIACTUHKY, HA3bIBAIOT-
cs mpocThIMU. [IpocThie TUCTBsI PU IMCTOMNAAE OTAJAI0T LEIUKOM M
B00OIIe He onafaroT (Y OOJMBIIMHCTBA TPABSIHUCTHIX pacTeHuit). Takue
JIMCThsI CBOWCTBEHHBI TOIABIISOIEMY OOJIBIIUHCTBY pacTeHwui (Oepesa,
KJICH, O/TyBAaHYHK).

[TmacTuHKa TUCTa MOXET OBITH IETBFHON U pacceueHHOl. Paccede-
HUE MOXXET OBITh MaJBIaThIM U NEpUCThIM. Eciiu paccedeHHOCTh Kpas
HE IPEBBIIIACT OHON YETBEPTH IIMPHUHBI MTONTYIUIACTHHKH, TO JIUCThS Ha-
3BIBAIOT LIEJIBHBIMH, €CIIH K€ HaJAPE3aHHOCTh IJIACTUHKH OOJIBIIIE, TO Ta-
KM€ JIMCThSI HAa3bIBAIOTCSI PACUIICHEHHBIMH.

o cTrenenu pacuneHeHUs TUCTOBOH IIACTUHKY Pa3INYaloT JONacT-
HBIC JINCThS - BBIEMKH HE TIOXOJIAT 0 TIOJIOBHHBI MOMYILIACTHHKY (11y0),
pa3leNbHbIC - BBIEMKH 3aX0/ISIT TITYO)Ke TOJIOBHHBI TTOJTYIIACTHHKH (Te-
paHb), PACCEUCHHBIE JIUCThSI - BBIEMKH JOCTUTAIOT INIABHOW JKUJIKH JIHCTA
(kapTodernp, rycuHas amnka).
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2. CJI0XHBIE JIUCThS - INCTHS, COCTOSIINE M3 HECKOIBKUX YETKO 000-
COOJICHHBIX JINCTOBBIX IUIACTHHOK (JIMCTOYKOB), KAXK/IbIN H3 KOTOPBIX CBO-
UM YepEeIIKOM MPHUKPEIUICH K 0011eMy uepeniky (paxucy). Yacto ciox-
HBIH JIUCT OMAJIaeT 10 YacTsM: CHavaa JUCTOYKH, & IOTOM YEPEIIOK.

B 3aBHCHMOCTH OT PacroNIOKeHHUS TUCTOUKOB PA3JINYAIOT MEPHC-
TOCJIOKHBIC JTIUCThSI - JIUCThsI, Y KOTOPBIX JINCTOYKH PACIIONATAIOTCS
o Ookam paxuca. Korna Bepxyiika paxuca 3akaH4MBaeTCsA OJHUM He-
MapHBIM JIMCTOYKOM, TAKUE JIMCThsl HA3bIBAIOTCSl HEMAPHOTIEPUCTHIMH
(MnoBHHK). Y TAPHOTIEPUCTOTO JIKCTA BCE IMCTOYKH UMEIOT ce0e mapy
(akanus xenTasi).

[TanpuaToOCIOKHBIC JTUCTHS - JIUCTS, Y KOTOPBIX JTUCTOYKH Pacioia-
raloTCsl He 0 [UTMHE PaxKca, a JIUIIb Ha ero BEPXYIIKE B OJIHOU IJIOCKO-
CTH, KJIACCHYECKUH MMPUMEP JINCT KOHCKOTO KarTaHa. YacTHBIM CltydaeM
CJIOXHOTO JIMCTA SBJIAETCS TPONYATBIA JIUCT - JIUCT, UMEIOIIHANA TOIBKO
TPU JIUCTOYKA (KJIEBEP, KUCIHIIA).

Ecnu Ha paxuce CJI0XKHBIX JTUCTHEB 00pa3yroTcsi OOKOBBIC OTBETBIIC-
HUs1, TOT/Ia BO3HUKAIOT JBAXKIbI-, TPUKABIIIEPUCTOCIOKHBIC TUCThs. Ha-
OpUMeEp, Y MEMO3bI IBAXKIBITIEPUCTOCIOKHBIH JHCT.

3aganue. CrenaTh puCyHKH ()OPMBI JTMCTOBBIX IUNIACTHHOK, IIPOCTHIX
U CJIOXHBIX JTUCTHEB.

CAansn e TucTss Mpocrec Awcrts
tm1cl1‘c'm|m|_|m 3= PAIRCTEH LI O T b
AT e = e t"—r‘.:‘ PECCEHCHELLIC {randisie Norone - N MEHor Senn B0 -
LRSS e [ R ITEL TN TR TERP R
THUTFTLASC TR § MY TLIAC THFLKE )
Tpodawro-
(rpex-)
Massaaro-
Nepwero-

Puc. 31. Tunbl JUCTHEB IO BBIPE3Y JIUCTOBBIX IVIACTUHOK.
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Puc. 32. Tunbl NpoCTHIX JUCTHEB MO (popMe JIMCTOBBIX MJIACTHHOK:
1 - oBaNBHEIH, 2 - TUIEBUIHBIH, 3 - 0OPATHOSHIIEBUAHEIH, 4 - TOTATIATHIH,
5 - MUTOBUAHBIH, 6 - KOIIEBUIHBIN, 7 - CTPEIOBUIHBIN, 8 - OKPYTIIBIH,
9 - cepnueBnanbii, 10 - manerroBunusii, 11 - mupoBuanki, 12 - mepucto-
JonacTHo, 13 - moukoBuHIA, 14 - 00paTHO-CEpAIIEBUAHBIHN, 15 - TMHSHHBIN.

Puc. 33. Cnosxnble MMCThsA: 1 - TpOHYATOCIIOXKHBIH; 2 - TaIp9aTo-
CIIOXKHBIH; 3,4 - TapHONEPUCTHIH; 5 - HEMTAPHOIIEPHUCTHIH; 6 - MPepBIBUCTO-
TIEPUCTEIH; 7 - IBaXKIbI IEPUCTHIH; 8 - TPIOKIBI TEPUCTHIH.
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KOHmpOﬂbele eonpocsl

1. Uem oTJIMYAIOTCS POCTHIE JTUCTHS OT CIIOMKHBIX?

2. Kax kaccuguupyroT mpoCThIE JINCTHS C TETHHON IUTACTHHKON?

3. Kakue 1Ba mpu3HaKa MojioKeHbI B OCHOBY KJTAaCCH(DUKAIIMU TIPOCTHIX
JIUCTHEB C PACUIICHEHHOM JIMCTOBOM IMJIACTUHKOMN ?

4. Knaccudukarus CJI0XHBIX TUCTHEB.

JIABOPATOPHOE 3AHSATHENe 8

TEMA: Mukpockonuyeckoe cTpOeHHe JIUCTA.

eub: N3yanTh aHATOMUYECKOE CTPO EHUE JINCTA PACTEHUN Pa3HBIX
TAKCOHOMUYECKHX IPYITH (T0JI0CEMEHHBIE, HOKPHITOCEMEHHBIE).

IInan padoTbl
1. OnHO#OMBHOTO pacTeHusl.
2. JIByIOIEHOTO paCTEeHUSI.
3. XBoitHOTO pacTeHusl.

O0opynoBaHue U MaTepUAJIbI:

1. MUKpOCKOII ¢ MPUHAICKHOCTSIMHE JUTSI paOOTHI.
2. [TocTosiHHBIC MpenapaThl MOMEPEYHBIX CPE30B CTEOIS.
3. TaOmIe!.

IMocenoBaTeNbHOCTL PadOTHI

Onuaepma nepBUYHas IOKPOBHAS TKAHb COXPAHSIETCSI Ha JIUCTE B TE-
YeHHEe BCcel ero xu3Hu. KieTku snuaepMsl IIIOTHO COEAMHEHBI IPYT C
Ipyrom. DTOMY CIIOCOOCTBYIOT HX W3BHIIMCTHIE odepTaHus. [[moTHOCTD
SMUAEPMBI CBSI3aHA C €€ POJIBIO - 3alIUTOMN OT U3IHUIIIHEH IOTEPH BOIBI U
obecriedeHneM MexaHn4IecKoii oropsl. Hanbomnee oomye 9epThl - HaH-
YHUe B HUX KyTHHA U KyTUKYIIbI HA TOBEPXHOCTH.

B xieTkax snmuaepMbl 00BIYHO XJIOPOTUIACTOB HET, OHU €CTh B 3aMBblI-
KAIOIIMX KJIETKaX YCTBHII. YCTBHIIA Yalle PACTONIAraroTCs Ha HUDKHEN
CTOpOHE JHCTa. Y KCepOMOP(HBIX paCTeHHUH YCThHIIA TIOTPY)KEHHBIE, Y
OOMTAONINX B BOJIE - BBICTYITAIOMIIE HAJI SITHICPMOIA.

OcHOBHas apeHXKUMa, 3aKJIIOYEHHAsI MEKAY BEpXHEH U HIDKHEH 3111 -
JIPMaMH - 9TO ME30(UILTJIHCTA, WK aCCUMIUTALMOHHASI TapeHxuma (XJ1o-
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penxuma). Me3odusut B THIHIHOM citydae A hepeHIIMpOBaH Ha Hau-
canHyro (cToa04YaTyro) u ry0yaryro napeHX1uMabl.

Paznuuune mexay nanucaaHoi 1 ryouaTon napeHXuMaMu BOZHUKAET
BCJIEJICTBHE HEPAaBHOMEPHOTO POCTA pa3HbIX ciioeB jucTa. Ecim namu-
caJiHasi MapeHXruMa pacIioIoKeHa ¢ OTHOW CTOPOHBI IUIACTHHKY JIUCTA, a
ryoJaras - ¢ APYrow, To JINCT Ha3bIBAIOT TOP30BEHTPAIBHBIM, T. €. UMe-
FOIIHM SICHO BBIPA)KCHHYFO (HIDKHIOIO CIIMHHYIO) U (BEPXHIOIO OPIOIIHYFO)
cTopoHbl. OHM CBONCTBEHHBI OOJIBIIMHCTBY PACTECHUI.

VY Kcepo(UTOB U TUCTHEB, PACTYIINUX IO OCTPHIM YIJIOM K CTEOIIO
(3makwu), manucaaHas TKAHb YaCTO PACIOJIAracTcsi Mo 00eHM CTOPOHAM
JHCTa, a TyddaTas - CHIIBHO peIylpOBaHa MM OTCYTCTBYET. B aTom
ClTydae JIUCT - H30J1aTePajIbHbIH, T. €. 00€ CTOPOHBI €TO OJMHAKOBHI.

B nucThSX XBOWHBIX (XBOSI) - 000JI0YKA COCTOMT U3 JIBYX CIIOCB: K-
nepmuca u runoaepmsl. [Ton rumoepmoit HaxoauTest Me30(uInI, cocTo-
SIAN U3 KIETOK, CTEHKH KOTOPBIX 00pa3yroT CKJIQ/IKH, KOTOPBIE BXOJIST B
MOJIOCTb KIETKHU (CKJIaa4yaras mapeHxuMa). ITO 3HAYUTEIIbHO YBEITUYH-
BaeT IUIOMIAIb CJI0S IUTOILIa3Mbl, IPUMBIKAIOIIETO K CTEHKE C XJIOPOTI-
JacTaMH, 1, Kak CJIeCTBHE, POTOCHHTETUIECKYIO TIOBEPXHOCTb.

OnuaepMuc 371aK0B UMEET 0oJiee CI0XKHYIO CTPYKTYPY, YEM Y APY-
TuX pacTeHuii. Ero ocCHOBHBIE MM TOKPOBHBIE KIETKH JIBYX THUIIOB!
ONUHHbIE, BbIMAHYMblE NO OJIUHE NIACMUHbL, C POGHLIMU UIU U302-
HYMbIMU OOKOBbIMU CIMEHKAMU, KOPOMKAS ULU 8CMABKA, OMOPEAH-
Has om ONUHHOU 6 npoyecce pazeumus TUCma, a makadice 00801bHO
KpYnHble 2pyuiesuonvle uiy opyaue KiemKu, Ha3vléaembvle Nny3ulpb-
Kamu uiu O8U2AmMeNbHbIMU K1emKaAMU.

CreHKH KIeTOK OKpPYIIoH (hOpPMBI, 4acTO cozlepikat KpeMHe3eM, HHOTIa
OHH OJIPEBECHEBIIINE.

[Ty3b1ppKOBBIC (MOTOPHBIC) KIIETKH, PACIIONIOKEHHBIC HA BEPXHEH CTO-
POHE TMCTOBOM INTACTUHKU, COOPAHBI B IPOIOJIBHBIE TIPS/, HAJT CPEAHEH
KHJIKOM, 110 00€ CTOPOHBI OT Hee. Panee momnaranu, 9To OHM OTBETCTBEH-
HBI 32 CKJIaJIbIBAHHE JINCTOBBIX IUTACTUH B TPYOY, UTO MIPOUCXOIUT B CY-
XYIO ITOTO/Ty Y HEKOTOPBIX 3J71aKOB, HAIIPUMED, IEPHEBO TPaBbI, OBCSHHIIBI
U IPYTHX.

MoTopHblii 3hPekT 00BICHSIICS U3MEHEHHUEM Typropa u 00beMa Be-
3UKYIISIPHBIX KJIETOK: KOTJ[a OHH YMEHBIIAIOTCSI, JINCThSI KOATYITHPYIOT, a
KOT/Ia OHH YBEJIMYNBAIOTCS, OHU BHITIPSIMIISTIOTCSL.
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3aganme. Crenath pUCYHKH aHATOMHYECKOTO CTPOCHUS JIMCTOBBIX
IJIACTUHOK, OTHOJIOJBHBIX U IBYIOJIbHBIX JINCTHEB.

Puc. 34. M3oaaTepaabHblii JUCT: 1 - BepxHSs annaepMa,; 2 - KIIeTKH
oOkyankw; 3 - Keuiema; 4 - ¢iioama; 5 - HIKHSS SIHAepMa;
6 - ckilepeHxuMa; 7 - YCTHUIIE; 8 - MPOBOIAIINN My40K; 9 - manucaaHas
napeaxuma; 10 - ABUTaTENBHBIC KIIETKH.
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Puc. 35. BHyTpeHHee CTPOEHHE IOPCHBEHTPAJILHOTO JIUTA:

1 - BepxHHUH dSTTHACPMHC; 2 - HUKHHN dTAAEPMHUC; 3 - yeThHUIE; 4 - TIa-
nucanHas (cronbyaras) napeHxuma; 5 - ryduaras mapenxuma; 6 - gprrooma
(curoBumHBIE TPYOKH); 7 - KamOwuii; 8 - kcrema (cocympl); 9 - Me-
XaHu4eckas Tkaub (ckimepenxuma); 10 - ocHOBHAS TKaHE (ITAPEHXMMA).
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Puc. 36. Ilonepe4Hblii cpe3 XBOM COCHbI 00 LIKHOBEHHO
1,5 — npeBecuHna; (kcuiaema) cocysl; 2 — SHA0AEPMA; 3 — TpaHChy3HOHHAS
MapeHxuMa; 4 — Hapy>KHbIH IO 31niepMa, BHYTPEHHHH CITOM TUIofiepMa;
6 — ycrpuile; 7 — ckieperxumMa; 8 — cMoisiHo# xox; 9 — my0 (dirooma);
cuToBUIHBIE TPYOKH; 10 — ckitaggartast mapeHxuma.

Konmponvnvie onpocut

1. Yem oTimgaeTcsi o MUKPOCKOITMYECKOMY CTPOCHHUIO TOPCUBEHT-
PaTBbHBII JMCT OT U30J1aTEPATHHOTO?

2. I'me pacnionaraercs yCTbUYHBIH anmapar y JINCTHEB ITUX THITOB?

3. [Touemy kcunema B Imydke oOpaiieHa K BEpXHEH CTOPOHE JTucTa?

4. B ueM 0cOOEHHOCTH CTPOSHHS Me30 (hrLIa XBOU?

5. Kakue npr3Haky B MUKPOCKOITUYECKOM CTPYKTYPE JIMCTa CBUACTEIb-
CTBYIOT O KCEPO(UTHOCTH pACTCHUS?

6. Kakne 0cOOEHHOCTH aHATOMUYE CKOM CTPYKTYPBI XapaKTePHBI JUIS
JMCTHEB PACTEHH, IPOU3PACTAIOINX B BOJHOM cpefie?
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JIABOPATOPHOE 3AHSTHE 9.

TEMA: Meramop¢o3bl BereTaTUBHbIX OPraHOB.
Heas: M3yunts MeTaMop (036l BETETATUBHBIX OPTAHOB

IInan padoTbl

1. BumonmsMeHeHus KOpHEH.
2. Metamopdo3bl tHcTa.
3. Meramopdo3bi mobera.

O0opynoBaHue U MaTepUAJIbI:

1. MEKpOCKOTI C IPUHAICKHO CTSIMHU JJ1s1 pAaOOTHI.
2. I'epOapwii ¢ 3acymeHHBIMHA ITOOETaMH.
3. TaOmIe!.

1. Bunonsmenenus kopaeit. OcoOyro rpyriy KopHeH, OIH3KyIo K 3ama-
CaIOIINM, COCTABJISIIOT BTSITUBAIOIINE, MM KOHTPAKTUIIbHbIE KOPHU. DTH
HEJOITOBEYHBIE, JNIMHHBIE, KPETIKAE U MSICUCTBIE KOPHU, PAaCTYIIUE BEP-
THKaJIBHO BHU3 U HE UIMEIOIINE KOPHEBBIX BOJIOCKOB, COJIEPKAT B KOPOBOM
MapeHXUME MHOTO CaxapoB, IPEUMYLIECTBEHHO ITI0K03y. Kopuu Brsru-
BAaIOT pacTeHue BIIyOb mouBbl. [Ipu 3TOM 3amacel yrieBogoB OBICTPO
PacxXoqyroTCs, KOPEHb CTAHOBHTCS MONIEPEYHO-MOPIIMHUCTHIM ¥ CUIIBHO
YKOPauMBaETCA.

BunonsmeneHus KOpHEH 9acTo CBSA3aHBI C HEOOXOAMMOCTHIO yCHUITe-
HUSI X OTTIOPHOH (DYHKIINH. Y HEKOTOPHIX TPOIIMYECKHUX IEPEBHEB 00pazy-
I0TCA ITIOCKUE JOCKOBUAHBIE KOPHU. OHHM OTXOJSAT OT CTBOJIa HA BBICOTE
ot 1 10 3 M 1 XapaKTepHU3yIOTCSI HECHMMETPHYHBIM YTOJIICHUEM, HaH-
0o0J1ee aKTUBHBIM C HAPYKHOM 110 OTHOLIEHUIO K CTBOJTY CTOPOHBI.

B ¢yHKIIMOHAIEHOM OTHOIIIEHUH C HUIMU CXO/IHBI XOAY/IbHBIE KOPHH,
Yalie BCEr0 BCTPEYAOIIHECS Y TPOITHUECKUX PACTEHN M, TPOU3paCTaro-
[IMX HA MOPCKUX MOOEPEKBSIX H ITOIBEPKEHHBIX ACHCTBHIO IPHIIUBOB U
OTJIMBOB.

OnopHy0 POJIb UTPAIOT U KOPHU-TIPULICTIKH, CBOHCTBEHHBIE HEKOTOPBIM
nuaHaM, Hanpumep, oy, C uX IOMOIIBIO PACTEHUS MTOAHUMAIOTCS
BBEPX 10 CTBOJIAM JEPEBHEB U APYTUM OTIOPAM.

JlpIxarenpHble KOPHH THEBMATOXOPHI, 0071 1af0IIHe OTPUIIATEIIBHBIM
reO0TPONM3MOM M PaCTYIINE BEPTUKAIBHO BBEPX, CBOMCTBEHHBI HEKOTO-
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PBIM CYOTPONIMYECKUM U TPOITUUECKUM pacTeHUsIM. OHH BBICTYIIAIOT Ha/l
TIOBEPXHOCTHIO ITOYBHI M TIPEICTABIISTIOT COOOH OTBETBIICHUS TOPU30HT AN~
HBIX MTOA3€MHBIX KOpHel. CHapyX1 OHU IOKPBITHI IEPUIEPMOH € uede-
BUYKAMH, BHYTPH HUX pa3BUTa A3PEHXNAMA.

Krpynme onopHsIx KOpHe# nprHayieKaT 1 KOPHA-TIOANOPKH, WK CTOJI-
OOBHIHBIE, pa3BUBAIOLINECS Y OaHbsIHA HA KPYITHBIX TOPU30HTAIBHBIX
BeTBsiX. OHU pacTyT BHU3, MHOTHE IOCTUTAIOT IOYBBI M YKPETUISIOTCSA
B HEW.

Bozmymmabie KopHU, HE COMTPUKACAIOIIHECS C CYyOCTPATOM, CBOMCTBEH-
HBI, BOCHOBHOM, ST (UTAM BJIQKHBIX TPOMMYECKHUX JIECOB - OPXHICSIM U
apOUIHBIM. DTH KOPHU UMEIOT BEJIaMEH - MHOTOCJIOWHBIN HAPY>KHBIN MO-
KPOB 13 MEPTBBIX KJIETOK, BIMTHIBAIOLINX BOIY U3 aTMOC(EPHI IIOPUCTHI-
MU 000JI0YKaMHU.

AccumMuupyroIye KOPHA Pa3BUBAIOTCS y HEKOTOPBIX BOAHBIX pacTe-
HUIA, HAIPUMED, Y BOJSTHOTO OpexXa, WIIM YWInMa. JTH cTeOJIeBbIE IpHIa-
TOYHBIE KOPHU TPEOHEBUTHO PACCEUCHBI. Y YMIIMMA €CTh JINCTHS, TI0ATO-
MY KOPHH TOJIBKO YCHITHBAIOT (DOTOCHHTE3UPYIOIIUIA armapaT pacTeHUs.

JU14 uTaHus pacTEHUI-IIapa3UTOB CITy)KaT KOPHU-TIPUCOCKH. Y TTOBH-
JIMKH cTeOeITh, 0OBUBAIOIIMIACS BOKPYT PACTEHUS-X035MHA, 00pa3yeT BbI-
POCTHI TayCTOPUH, TIPOHHUKAIOIINE BHYTPh CTEOMS U 00SCTICYMBAOIITIE
MOBWJINKY TUTAHUEM.

2. Buon3MeHeHHs JIMCTa CBSI3aHbI C BBIOJHEHUEM PAa3HBIX (DYHKIHA.

Komouku BRIMOMHSOT 32U THYIO QyHKIHIO. [TponcxokaeHue komod-
KH MOYKHO OTIPEIEIHTH 10 IOJIOKEHHIO Ha cTebie pacteHus. Y 6apbapu-
ca KOJTIOYKA JIMCTOBOTO MPOHUCXOKIACHUS, PACTIONIOKEHA TIOJT JIUCTOM B OT-
JIMYHE OT KOJIFOYKH TOOETOBOTO MMPOMCXOKICHUS Y OOSIPBIIITHIKA, HAXOIS-
HIEHCS B Ta3yXe JINCTA.

JIMCTOBOTO MPOUCXOKIEHHS KOTIOUKH U Y KaKTycoB. OHU XapaKTepHbI
TUISl paCTEHHH 3aCyIITUBBIX MECT OOMTAaHHIA, M BUTIOM3MEHEHHSM TOJIBEP-
TaloOTCs Pa3IMYHbIC YACTH JTUCTA. TaK, y acTparaioB B KOJTIOUKY BHIOH3-
MEHSIETCSI PaXUC CJIIOKHOTO JIMCTa, y OOl akalyu - NPUIMNCTHUKA. Y
YEepTOIOJIOXA BUIOM3MEHEHBI OT/ICIBHBIC YIaCTKH JIMCTOBOM IUTACTUHKHL.

[MoGern y mmaH UMEIOT MPUCTIOCOONCHHST, KOTOPBIE IIOMOTAIOT UM YIIep-
’KUBATHCS HA KAKOI-TO OTIOPE, YTOOBI 3aHATH ONPEICTICHHOE MOJIOKCHHE
B IIPOCTPAHCTBE. Y TOPOXA U YWHBI YaCTh JICTA BUIOU3MEHSIETCS B YCHK,
YTO OMOTAET UM LEIUIATHCS 32 OTOPY. Y JIyKOBHUI] MHOTHX PacTeHUN
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OCHOBHYIO UX MacCy COCTaBIISIIOT 3alacaroline JTUCThs (pIOurK, Kyape-
BaTast JIMIIKSA).

JlykoBHIIbI TYKOBUYHBIX PaCTEHHIT 00pa30BaHbl PA3HOTO BU/IA BUIOU3-
MCHEHHBIMH JIUCTBSIMU. TaK, y Jlyka perm4aToro B 00pa30BaHHUH JTYKOBHIIBI
NPUHIUMAIOT YYaCTHE JIMCThsl HU30BOW (POPMAIIMH U YTOJIIEHHBIC OCHOBA-
HUSI 3€JICHBIX JINCTHEB.

JIucThsl y JIUCTOBBIX CYKKYJICHTOB BBIMOJHSIOT BOJI03AIACaOIIYI0
¢byHko (an0d, arasa).

JloBuwe anmapaThl HAHOOJIEe HHTEPECHBIC BUJOU3MCHEHHS JIUCTHEB,
CBOMCTBEHHBIC HACEKOMOSIIHBIM pacTeHHsIM (POCSIHKa, MYXOJIOBKA, He-
HEeHTEC U Jp.). JIUCThSI 3THX pACTEHUIT UMEIOT BU/I KyBIIMHYMKOB, YPHO-
YeK, 3aXJIOMBIBAIOIIUXCS JIMMKUX IUIACTUHOK. [TonaBiine B HUX HACEKO-
MbI€ TIO/1 ieiicTBUEM (PEPMEHTOB Pa3iararoTcs U NOTPEOISIOTCS pac-
TeHueM. Takasi 0COOCHHOCTh MUTAaHUS CBOMCTBEHHA 3TUM PACTCHUSIM
MOTOMY, YTO OHHU YaCTO PACTyT B MECTaX, I7I¢ B MOYBE MAJIO MHHEPAIIb-
HBIX BelecTB. TakuM 00pa3oM, MUTaHUE ITUX PACTECHUI reTepoTPOd-
HOE, JKUBBIMU OPTaHM3MaMH, YTO B ITUX YCIOBHSX CHOCOOCTBYET UX
Jy4IIEMY POCTY ¥ Pa3BUTHIO. Y PACTCHUS IPECHBIX BOJOEMOB - ITy3bIp-
YaTKK YaCTU CUIIBHO PACCEUCHHOTO JIUCTA MPEBPAIICHBI B IOBYHE My-
3BIPBKH, Ky/Ia TIOMAAa0T MEJIKUE BOJOPOCIIHU U KUBOTHBIE, TIOCJIC YETO
My3bIPEK 3aKpbIBacTCs KianaHoM. J1o0brua mos aeicTBreM (GepMEHTOB
«TIepPEeBaPUBACTCSIY.

Takue MEIIKOBU/THbIC BUIOM3MECHECHHS JIUCTHEB BCTPEUAIOTCSI HE TOJTb-
KO Y HACEKOMOSITHBIX PACTCHHU. Y SN (UTHOTO PACTEHHUS BIaXKHOTO TPO-
MYECKOTO JIeCa OTACIbHBIC JTUCThS AUIIAINN BUJOU3MEHSIFOTCS B MEIII-
KOBHUJIHBIC 00pa30BaHusl, /I HAKATUTMBAIOTCS BOJIA U TYMYC.

3. Meramopdo3sl mobera. KopueBuiie npeacTapisieT mooer ¢ 4enry-
EBUIHBIMU JINCTHSIMU HU30BOM (pOpMaIiK, TOYKaMH U TPUIATOTHBIMU
kopHsMH. Kak v Haa3eMHbIe TOOeTrH, KOPHEBUIIA MOT'YT HApacTaTh MO-
HOTIOJMAIIEHO ¥ CHUMITOHAIbHO. TOHKHE, CUITBHO Pa3BETBIEHHBIC KOPHE-
BHIIA XapaKTEPHBI TSI IBIPEsT, KOPOTKUE U JIOBOJIBHO MSICUCTBIE IS KY-
MeHbI, uprca. Yaie KOpHEBHUIIA TOPU3OHTAIBHBIC UIATHOTPOITHBIC) HITH
KOCO pacTyllue, PEXE OPTOTPONHBIC, PACTYILHE BEPTUKATILHO BHU3.

CTOIOH - YUTHHEHHBIN TOHKUH ITO/136MHBIH OOET, 3aKaHYHBAIOTITHIACS
KIIYOHEM HJTH JTYKOBHIICH. B OTiiMuuMe 0T KOpHEBUIIA OH OOBIYHO HEIO0JTO-
BEUEH, MHOT/IA YIaCTBYIOT B HAKOTUICHUH TUTATEIFHBIX BEMIECTB, HO OC-
HOBHas1 (DYHKITHSI BETETATUBHOE Pa3MHOKCHHE.
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KiyOens B oTimume oT KOpHEBHILA CHIIBHO YKOPOYEH U YTOJIIIEH. 3a-
MacHbIE BELIECTBA B HEM OTKJIaAbIBAIOTCs cTebeBoi mapenxume. KiyOHu
MOTYT Pa3BUBATHCS Ha KOPHEBHIIAX, CTOJIOHAX, TIIABHOM 1To0ere u Apy-
THX YacTsX pacteHuid. OHU MOTYT OBITh IOA3eMHBIMU (KapToderb, TO-
nuHaMOyp) ¥ HaJ3eMHbIMU (KamycTa KoJbpabu). Menkue KiIyOeHbKH
MOTYT Pa3BUBATHCS U B 00JIACTH COIBETHIA.

JlykoBwuIIa, KaK v KIyOCHB, IPEIICTABIsET cOOO0H CIICIaI3Hp OBaH-
HBIN, BUJIOM3MEHEHHBIN YKOPOUYCHHBIN MTOOET, CITY)KAIINi HE TOJIBKO IS
XpaHEeHUs TUTaTEeJIbHBIX BELIECTB, HO U AJIs IEpEHECEHUsI HEOJIaronpusIT-
HBIX YCIIOBHI, BETETaTUBHOTO pa3MHOxkeHUs1. CTe0esb, Ha3bIBaeMblid JOH-
LIeM, B JIYKOBHIIE CUJILHO PEAYLIMPOBAH U Oosee niu MeHee yruiomieH. OH
HECET JINCThS B BUJIE YCIIYH, a B HUKHEH YacTH - IPUJATOYHbIE KOPHH.
3anacaroIyMy OpraHaMH JIYKOBHUIIBI CITY)KaT MSICUCTBIE YEIIYH.

KiyOnenykoBuiia coueTaeT npu3Haky KOpHEBUIIA U JTyKOBUIIbI. OHa
pa3BUBaeTCs U3 1modera ¢ CHIIbHO YKOPOUEHHBIM CTeOIeM, OT HIDKHEH
4acTH KOTOPOTO OTXOAST MPUAATOUHbIEe KOpHU. Ha BepXyiike mim B OCHO-
BaHUM HAXOJWTCS MOYKA, U3 KOTOPOH 00pa3yeTcsi IBETOHOCHBIHN MOOET.
Cre6erb NOKPBIT OCHOBAaHMSIMUA OTMEPILHX JINCTHEB, UMEIOIINX BHJI TUICH-
4aThIX yennyi (madpaH, agnonyc).

Meramop¢u3npoBaHHBIE TOOETH MOTYT CITY)KUTh HE TOJIBKO JUIS Xpa-
HEHUsI TUTATENIbHBIX BEILIECTB M PA3MHOKEHUS PACTEHH, HO BBITIOJHSITD
U pyrue GyHKIUH, HApuMep, cTeOIeBbIe CYKKYJIIEHTBI CIIYXKaT JIJIs 3a-
MacaHus BOJIbI.

Jlazaromiue pacTeHus CHaOKeHbI YCUKaMU, KOTOPBIE KaK U KOJIIOYKH,
MIPEJCTaBIAIOT COOOH BUION3MEHEHHBIE OOKOBBIE ITOOSTH. YCHUKH MOTYT
OBITh IPOCTHIMU M BETBUCTHIMU (BUHOTPA/I, THIKBA).

JI0BOJIEHO pacnpoCTpaHEHHBIH THIT BUIOM3MEHEHHOTO TI00eTa - KOJTFOY-
Ka. DTO CHIIBHO OJIpEBECHEBAIOIHIA OS3TMCTHBIN YKOPOUESHHBIH TO0er ¢
OCTPOU BEPXYIIKOH (OOSPBIIIHHK).

YV HEKOTOPBIX pacTeHUH MOOETrH B MPOIIECCe Pa3BUTHS TEPSIOT JIHC-
ThS, ¥ (DOTOCHHTE3UPYIOIINM OPTaHOM CTAHOBUTCS cTE0EIb, Ha3bIBae-
MBIH KITaOAEM.

OH 00BIYHO YIIIOIIEH, B Y3JIaX BRIPAKEHBI IEPETSKKH, TOITOMY KJ1a-
JOAWH BBINJISLAUT WICHUCTHIM. BO BlIaskHYI0 IOr0/1y OHU MOTYT OBITB OJIH-
CTBEHHBIMH, HO B CYXYIO IIOTOAY JINCThS onaaaroT. Kianonuu, nmo BHew-
HEMY BUJTy CXOJHBIE C INCThSIMH HA3bIBAIOT (PHILTOKIIAAUSAMHU.

Tonkue cTe0n NoI3ydnx moOeroB, 63 TUCTHRIEC Ha OOJIBIIOM IIPOTS-
’KEHUH (C CUIIbHO BBITSHYTBIMU MEXI0Y3JIHSMH), YKOPCHSFOIIHECS JIUIIb
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B y3J1aX, WIHM HECYIIIUE OJTHY BEPXYIICUHYIO IOYKY Ha3bIBAIOTCS YCAMHU U
CITY’KAT JIJIsl BEr€TaTHBHOTO Pa3MHOKEHHS (3EMIISTHUKA).

Kaynekc - cBoeoOpa3HbIii MHOTOJICTHHIA OpTaH MOOETOBOTO MPOMCX0K-
JICHU S, XapaKTePHBIH ISl MHOTOJIETHUX TPAaB U MOIYKyCTAPHIUYKOB C XO-
POIIIO Pa3BUTHIM CTEPKHEBBIM KOPHEM, COXPAHSIOIIMMCS BCIO JKU3HB.
BMmecTe ¢ KOpHEM OH CITY)KAT MECTOM OTJIOKEHUS 3aITaCHBIX BEIIECTB U
HeCET Ha ce0e MHOXKECTBO ITOYEK BO300HOBIeHNs. OOBIYHO OLIBAET IO~
3eMHBIM, PEIKO Ha/I36MHBIM U 00pa3yeTcst u3 KOPOTKMX OCHOBAHHM OT-
MUPAIOIIHX MTOJYPO3ETOYHBIX IIBETOHOCHBIX ITOOETOB MM U3 IOTPY>KEH-
HBIX B [IOYBY YKOPOUYEHHBIX OCEH PO3ETOYHBIX TOOETOB.

3aganme. Coenath pUCYHKH.

KOHmpOﬂbele eonpocsl

1. IlpyuauHbBI BBI3BIBAIOIIE BUIOM3MEHEHHE BETETATUBHBIX OPTAHOB.
2. OT4me JTYKOBUIIBI OT KITyOHEITYKOBHIIBI.
3. OOpa3oBaHNE KOIIOUEK U YCHKOB.

IT'EHEPATUBHBIE (PENPOINYKTHUBHBIE) OPTAHBI
PACTEHUM

PenponykTuBHBIE OpTaHbl - 3T0 OPraHbl PACTEHUH, BBITOIHSIONINE
(YHKIIMIO TIOJIOBOTO Pa3MHOKEHHS. Y Pa3IUIHbBIX MTPECTaBUTENCH pac-
TUTEIHFHOTO APCTBA OHH CHITBHO OTIIMYAOTCS 10 YPOBHIO A hepeHIma-
LIAX U CIIO)KHOCTH CTPOECHUS. Y HEKOTOPBIX BOJOPOCIIEH U TNIIAHUKOB
TeHEpaTHUBHBIE OPTaHbl He AU (HepEHIIMPOBAHBI HA MY)KCKUE U )KEHCKHE
(MophoIOrHYecKH HEe OTIMYMUMBIL) M PA3TIUYAOTCS TOJIBKO (PH3UONIOTHYEC-
Ku. B Apyrux ciydasix y HU3IIAX paCTeHUI reHepaTUBHBIC OpraHbl (rame-
TaHTHH M) MOPAa3ICNIIOTCS Ha aHTepuaAnu (00pasyromme MyKCKHe Ta-
MeThI) U 00roHHH (00pa3yroIIHe )KEHCKHUE TaMeThl ), KaK ITPaBUIIO, OJTHO-
KieTouHble. OT HUX B IPOLIECCE IBOTIOLUH ITPOU3OIILIA MHOTOKIIETOYHbIE
reHepaTUBHBIC OPraHbl BHICIINX PACTEHUH - aHTEPUANU U apXETOHUH. Y
BBICILIUX CIIOPOBBIX pacTeHHid (MXOB, TAITOPOTHUKOB, XBOIIIEH U IJIAYHOB)
AHTEPHUIUH MPEICTABISIOT COO0M HEOOIBIITIE OBATLHBIC FITH IIAPOBHU/I-
HBIE TEJIBLIA, OJICTHIE CHAPYKU OECIUIONHBIMHU KIIETKAMH, B KOTOPBIX 00-
Pa3yrTCs HOABHKHBIC CIIEPMATO30UAbI (MY)KCKHE FaMEThI).

ApPXETOHHH BBIIVIIAT Kak HeOOIbINe OyTHUTKOOOpa3HbIE HITH KOI00-
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oOpasHbIe TeNbla, COCTOSIINE 13 OprolIKa u Imeiku. B Opromke mome-
IIaeTCsl HETIOIBMIKHAS STUIICKIICTKA - )KEHCKasi ramera. B mpoiiecce 3Bo-
JIFOLIMH BBICIINX PACTCHUI apXETOHUU M AHTSPH/IUH ITPETEPIICBAIOT yIIPO-
tieHue (PEIYKITHIO).

YV HanboJ1ee BBICOKOOPTaHU30BAHHBIX MOKPHITOCEMEHHBIX PACTCHHH, &
TaKXe Y HEKOTOPBIX FOJIOCEMEHHBIX pacTeHuii apxeronun (Welwitscia,
Gnetuni) oTCyTCTBYIOT. Y COCHOBBIX OT apXETOHUSI COXPAHSIETCS SHICK-
JIETKa U HECKOJIbKO OOKOBBIX KIIETOK, 8 MY)KCKOM raMeTO()UT peIyIliupo-
BaH JI0 TpeX KJIETOK M aHTEPHUINH, U KaK TaKOBOH He oOpasyercs. Y mo-
KPBITOCEMEHHBIX (LBETKOBBIX) PACTCHUH, B CBSI3U C 0COOCHHOCTSAMH HX
Pa3BUTHsI, BO3HUKAIOT BBICOKOCTICIIHAIM3HPOBAHHBIC TCHEPATHBHBIC Opra-
HBI - MY)KCKHE TaMeTO(UTHI (IbUIBLEBBIC 3ePHA), COCTOSIINE U3 IBYX
KJIETOK (TeHepaTHBHOW U BET€TAaTUBHOM), Ul CUJIBHO PE/yLIMPOBAHHbIEC KECH-
CKHE raMeTO(MUTHI - 3aPO/IbIIICBBIC MEIIKH.

['eHepaTHBHBIC OPTaHBI BMECTE C OpraHaMu OECIIONIOro U BEereTaTHB-
HOTO Pa3MHOEHHS1, OTHOCST K PEMPOTyKTHBHBIM OpraHaM PaCTEHHUIA.

['eHepaTHBHBIC OPTaHbl y TOKPHITOCEMEHHBIX PACTEHHH - 3TO [[BETKU
U IUTOJTBL.

JIABOPATOPHOE 3AHSATHUENe 10
TEMA: CtpoeHue nBeTKa.

Hean: M3yunTh XapakTepHbIE IPU3HAKYU OKPBITOCEMEHHBIX. L[Be-
TOK, €T0 CTpoeHue, (popMyna u TuarpaMmma.

IInan padoTsl
1. Turb! OKOJIOLIBETHUKOB
2. Tumnsl 3aBs3eit.
3. Tus! iBeTOIOXKA.

Oo0opynoBaHue U MaTepUAJIbI:

1. MeToanueckoe mocooue.

2. TaOaMYHBIN MaTepHal.

3. 3acynreHHbIe 00pas3Ibl Pa3IMYHBIX I[BETKOB M X YACTH.
4. Ctenp «LIBeTOK.

5. MakeTsl IBETKOB TIOJIbITaHA, KapTOhesl, KamyCThl.
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IMocienoBaTeNbHOCTH PadOTHI

1. M3yunTh XapakTepHbIC MPU3HAKN TTOKPHITOCEMEHHBIX - HAINYHE
[BETKA, BHYTPU KOTOPOTO HAXOITCS THIYMHKHY M IECTUK. Pa3zobpars cTpo-
CHUE YaCTel BETKA - [[BETOHOXKKH, [IBETOJIOKE, YAIICUYKH, BEHIHUKA, ThI-
YHHOK U IECTHKA.

2. I3yuuTh OKOJIOLIBETHUK, €r0 KOMITOHEHTAMH SIBJISIFOTCS Yalleyka,
COCTOSIIIAs] U3 YAIISTHUCTHKOB M BEHUUKA (U3 JICTIECTKOB).

Pa3mepsl, popmbl, ciocoObI COUICHEHUS X 00Pa3yI0T MHOT'000pa-
31e BEeHYMKOB B CEMEHCTBaX U poJax.

3. Pa30o0path MOHATHS O IPOCTOM M IBOHHOM OKOJIOIIBETHUKE, TIpa-
BIJIBHOM 1 HEMIPABIJIHHOM.

3aganue. Cenath pUCYHKH: CTPOCHHUE IIBETKA, (POPMBI BEHYHKOB,

Puc. 37. Ctpoenne uBeTka:
1 - HBETOHOXKKA; 2 - IIBETOIOKE, 3- OKOJIOLBETHHK, 4 - YaIIEJINCTHKY,
5 nenecTku; 6 - THIYUHKHY (2 - IBUIBHUK, O - TRIMUHOYHAS HUTS); 7 - IIECTUK
(B - pbUIBIIE, T - CTOJIOUK, [T - 3aBSI3b).
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Puc. 38. ®opMbI BEeHUMKOB:
1 - TpyOuaThIit; 2 - TOXKHOS3BIYKOBBIH; 3 - I3EIYKOBBIH;
4 - BOpOHKOBHTHBIH.

Puc. 39. ®opMbI CPOCTHOJIENECTHBIX BEHYHKOB!

A - xomecoBu b (BepOeitnuk Lysimachia vulgaris); b - BopoukoBummbrit
(rabax Nicotiana tabacum); B - komokomsuarsiii (HEKOTOPHBIE OHOMOIBHBIE);
I" - py6uarstii (moxconueunuk Helianthus annuus); 1 - TpyouaTsii ¢
OrmroIIeBUAHBIM OTTHOOM (CHpeHb 0OBIKHOBeHHas Syringa vulgaris);

E - xormaukoBsrit (BuHOTpa Vitis vinifera); si3eraxossrii (oxyBaHumk
nekapcTBeHHbIit Taraxacum officinale) 3 - iByry0siit (O0nbIIMHCTBO
npezicTaBuTeNeil ryOOoIBETHBIX, MHOTHE HOPHYHHKOBBIE): 1 - TpyOKa
BEHYMKa, 2 - OTru0, 3 - 3B BEHUHKA.
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KOHmpOﬂbele eonpocsl

1. KakoBo cTpoCHHME IIBETKA, €T0 COCTABHBIC YaCTH?

2. Kakue yacTy 1BeTka UMEIOT CTEOICBOE MPOUCXOKICHHE, 8 KAKHE -
JINCTOBOE?

3. B uem paznuuune Mex Iy MUKITUICCKUMHY, AIIHKITMYSCKUMU U TEMHU-
HMKJIAYECKUMHU I[BETKAMU?

4, Kakne 1IBETKH HA3LIBAIOT TOJIBIMU?

5. B uem paznuuue MKy CUASTYMM U HOTOTKOBBIM JICTIECTKAMU ?

6. KakoBbI OCHOBHBIE THIIBI CPOCIIHMXCS AKTHHOMOP(MHBIX U 3UTOMOP (-
HBIX BEHYHUKOB?

7. Kakue pacTeHUs HA3bIBAKOTCS OJTHOIOMHBIMU U JIBYIOMHBIMH ?

JIABOPATOPHOE 3AHSITHE 11 (4 YACA)
TEMA: Crpoenue aHapouesi 1 TuHenes.

Iesb: M3yunTh XapaKkTepHbIC NPU3HAKU aHAPOLES, TbUTLLEBOTO THE3-
J1a, IbITBHUKA ; TPU3HAKY TUHETIEs], GOpMBI 3aBsi3u. [TlocTpoeHue quarpam-
MBI I[BETKA.

IInan padoTbl
1. Ctpoenue anapouest
2. CTpoeHHeE TBUTBIEBBIX 3€PEH.
3. T'unernei, crpoenme.
4. lnarpamma u (hopMyIa IIBETKA.

O0opynoBaHue U MaTepUAJIbI:

1. MeToanueckoe mocooue.

2. TaOaUYHBIN MaTepHal.

3. 3acynreHHbIe 00pa3Ibl Pa3IMYHBIX [[BETKOB M X YACTH.
4. Ctenp «LIBeTOK.

5. MakeTbl IBETKOB TIOJIbITaHA, KapTOhEsl, KamyCThI.

IMocienoBaTeNbHOCTL PadOTHI

1. 3y4nTs cTpO€HHE THIYMHOK - THIYMHOYHAS! HUTh U IBUIBHUK. CTpo-
SHHE NBUTbHUKA, HATMYUE TBUTBIEBBIX THE3 . THIbI anapories - oqHoOpat-
CTBEHHBI, MHOTOOPATCTBEHHBIH, YETHIPEXCHIILHBIN 1 JIBYCHITBHBIH.
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Kaxnas ThranHKa COCTOUT U3 CY)KEHHOM HUTEBUIHOM MITU JIEHTOBU/-
HOW YaCTH - TBIMUHOYHOW HUTH U pACIIMPEHHOM YaCTH - IbIIbHUKA. [ IbU1B-
HUK UMEET JIBE TIOJIOBUHKH, COECIUHEHHBIE IPYT C APYTOM CBSI3HHKOM,
SIBJITFOLLIAMCSI IPOJOIDKEHUEM TBIMMHOYHOM HUTH. [[JTMHA TEIMMHOYHBIX HH-
Tel y pa3HbIX pacTeHUH BapbpupyeT. Yaie onn Oosiee Uiiu MEHee paBHBI
T10 JJIMHE OKOJIOI[BETHUKY, HO MHOT/Ia 3HAYUTEIHEHO KOPOUE WIIH BO MHOTO
pa3 €ro NPEBBIIAIOT

2. MHEKpOCKOIIMYECKOEe CTPOCHHUE MBUIBLIEBOTO T'HE3/IA U TIBUTHHHKA.

Kayxast moyioBUHKA MBUTBHUKA HECET 1B (PEKE OJTHO MM MHOTO) THE3-
J1a, KOTOPBIE ABILIIOTCS MUKPOCTIOpAHTMsIMU. | He3/1a MBUTEHUKOB Ha3bIBa-
FOT NBUTBIIEBBIMU MEIIKaMU. B 3peIoM IBUTBHUKE MEPETOPOIKHA MEKIY
rHe37aMH 110 OoJIbIIei yacTH ucue3atoT. CHapyKH MbUTbHUKHI TOKPBITHI
smaepMoi. [Tox snuaepMoil pacronaraeTcs CIoi KJIETOK YHAOTELHS CO
BTOPHYHO YTOJIIICHHBIMU KJIETOYHBIMU 000JI0YKAaMH, 38 CYET KOTOPOTO
MIpH TIOACHIXaHWU MBUIBHUKA BCKPBHIBAIOTCS THe3aa. [yOxe 3aseraror
1-3 cnost HEeKPYIMHBIX TOHKOCTEHHBIX KJIeTOK. CaMblil BHYTpEHHHN CIIOH
KJIETOK, BBICTHJIAFOIIN TOJIOCTB MBIIBIIEBBIX MEIIKOB, TOTY4I HA3BaHUE
taneryma. [ He3/1a mbUTbHIKA OOBIYHO 3aITOTHEHBI MATEPUHCKIMH KIIET-
KaM1 MHKPOCIIOp, MUKPOCIIOpaMH H 3penoil mbuUiboi. Co3peBIInii MbLIb-
HUK BCKPBIBAETCS Pa3HOOOPa3HO: MPOAOIBbHBIMU TPEIIUHAMH, AbIPOYKaA-
MH, KJIalIaHAMH.

3aganue. Caenarb pUCYHKU: THIIBI aHAPOLIES.

Puc. 40. Tunsi anapouest:
A - 4eThIpexCUITbHbIH (KaITyCTHBIC, MIIK KpecToLBeTHbIe Brassicaceae);
b - AByCHITBHBIH (ICHOTKOBBIE, MK TyOOIIBeTHBIE Lamiaceae);
B - nByOparcTBennsiii (6o6ossie Fabaceae); I - co ckileeHHBIMH B TPYOKY
MBUTEHAKaMU (aCTPOBBIE, UIIH CIIOKHOIBETHBIE ASteraceae).
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Puc. 41. MUKPOCKONUY€eCKOE CTPOEHNE NbLILIEBOro rHe3aa (A)
U NbUIbHUKA Ha nonepeyHoM cpese (B):
1 - suaepma; 2 - GuOPO3HEIH CIIOM; 3 - AETEHEPUPYIOIIHHA CITOH;
4 - tanietym; 5 - apxecropHii; 6 - mbUIbIIA.

IMocenoBaTeNbHOCTH PadOTHI

1. PaccMOTpETh MECTHUK, €0 YacTH (3aBsi3b, CTOJIOKK U pbUIbIE). THUIbI
3aBSI3M - BEPXHsIsl, CPEIIHSS, M HYKHSS, allOKapITHas, CHHKAPITHAS , IICHO-
KapITHas!, TapaKapIHasi, JIM3HKapITHasl.

COBOKYIMHOCTH IJIOIOMCTHKOB OHOTO IIBETKA, 00PA3YFOIIMX OINH WITH
HECKOJIBKO MECTHKOB, HA3bIBAIOT THHENeeM. HIDKHSS JacTh MecTHKa -
3aBS3b BHITIOJHACT (DYHKIIMIO BIIAYKHOM KaMephbl, PeIOXPaHsIOIeH cemsi-
3a4aTKH OT BBICBIXaHUS, BBITIHYTAs 9aCTh - CTOJIONKOM, a BepXyIlIeyHas,
- peutbiieM. [lecTuk, 00pa3oBaBIIMIACS M3 OJTHOTO TUIOI0JIMCTHKA, HA3bI-
BaIOT MPOCTHIM, U3 ABYX U 00JI€e CPOCHIMXCS TIOAOINCTHKOB — CIIOXK-
HBIM. B 3aBHCHMOCTH OT TMOJIOKEHUS 3aBSI3H 110 OTHOIICHHIO K APYTHM
YaCTSIM IBETKA PA3IIMYAIOT 8EPXHION, NOLYHUICHION U HUICHIONO 3a-
831U,

2. CtpoeHue ceMsnouyku (cemsi3ayarka): HyleJUTyC, HHTETyMEHTHI,
MHKPOIIWIIE, CEMSTHOKKA, Xaa3a, 3apOAbIIIEBbINA, MEIIOK, €M0 KOMIIOHEH-
ThI (BTOPUYHOE SIIIPO, STHIIEKIIETKA, CHHEPTU/IbI, HHTETYMEHTBI).
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3. [IpaBuna Hancanus GopMysIbI IBETKA: P - poCTOi OKOIOIIBETHHK
Ca - vameuka Co - BeHUHK A - ThranHKa G - MECTHK.

KonmmuecTBO 21meMeHTOB mBeTKa 00o03HauaeTcss nudpamMu, O4eHb
00JIBIIIOE KOTTMYECTBO - 0; OTCYTCTBHE - 0; CpoCIInecs 4iIeHBI - CKOO-
KO} PacIoJIOKESHUE JIEMEHTOB Kpyram - (+); BEpXHsIS I HUKHSS
3aBS3b - YSPTOUKOM HAJI HITH MO (PO, KOTOpast MOKa3hIBAET KOJIMYE-
CTBO NECTUKOB; HETPABIJIBHBINA BEHUNK; TPABUIIGHBIN BEHUHK * WK OJ1-
HOTIOJTBIH THIMMHOYHBIH [IBETOK -|_|&; O THOTIOJIBIH TECTHYHbIH 1BETOK - [ |
meynomsii-[ [ [ &

Huarpamma upetka. /Juaspamma 3T0 cXxeMaTniecKas MpOESKIHs LIBET-
Ka Ha ITI0CKOCTh, MEPICHIUKYTSIPHYIO K OcH 1BeTKa. COCTaBISIIOT qHar-
paMMy O MOTIEPEYHBIM Cpe3aM HEPACKPBITHIX IIBETOYHBIX MoYeK. J{uar-
pamma naet 6osiee MosHoe, 4eM GopmMyria, MPeaCTaBICHHE O CTPOCHUH
[[BETKA, TIOCKOJIbKY Ha HEH 0TOOpaXeHO M B3aMMHOE PACIIONIOKEHHUE €TO
qacTel, 4ero Helb3s 0Ka3aTh B (hopMyIIe.

3aganue: cienaTh pUCYHKH TMHENIEH pa3InIHbIX TUTIOB, (DOPMEI 3a-
BSI3H, arpaMma [BeTKa.

Puc. 42. I'mHeneii pa3in4HbIX THNOB: A-B - neHOKapmHbIH
(eTMHCTBEHHBIN MECTHUK CITOMKHBIH, COCTOUT U3 CPOCIITUXCS KApIIei);
I' - anoxaprHbIii, KaXabli OTAEIbHBINA IECTUK Ha3bIBAETCS ITPOCTHIM;
A - maxopka Nicotiana; b - usa Salix; B - max Papaver; T - cycak
Butomus: 1 - 3aBs35b, 2 - CTONOUK, 3 - PBUIBIIE.
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Puc. 43. ®opmbl 3aBA3U:
1,2,3 — BepxHsis 3aBs3b, 4,5 — HIDKHSASA, 6 — TOTyHIKHSIS.

Puc. 44.
[MocTpoenne muarpammel BeTKa: 1 - ock coreTws 2 - MPUIIBETHUK
3 - HAIIeNNCTHK 4 - JTeNeCcTOK 5 - TEIYMHKA 6 - THHEeleH / - KPOIOITHI JIUCT.

KOHmpOﬂbele eonpocsl

1. Kakoi#i popMbI MOXKET OBITh TBIYMHOYHAS HUTH?
2. I'me m xak 0Opa3yeTcs MbUTbIa TOKPBITOCEMEHHBIX PACTECHHIA?
3. CozmepkuMoe KIETOK KaKUX TKaHEH 1T Ha MUTAHNE TIBUTBIIHI?
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4. Kaxue ObIBAaIOT TUIIBI 3aBA3€H IO PACIIOTI0KEHHUIO B [IBETKE?

5. Kax ycrpoen cemsizagatox.

6. Kak BO3HHKaeT U pa3BUBAETCS 3apOAbIIIEeBHIi Memok? W3 yero
BO3HHKAET 3apOIBIII CEMEHHU, CEMEHHAs KOXKypPa, OKOJIOTUIOJHUK ?

7. KakoBo cTpoeHue ceMArmodku? Pa3nnyablie THITBI CeMATIOUeK?

8. B uem cyTh 1 CMBICT IBOITHOTO OTIIIOJJOTBOPEHUS ?

COLBETHUA

[[BeTkH MOTYT pacnoyaraTbCsi HOOJMHOYKE MIH Ipyrmamu. B Tex ciry-
Yasx, KOTJa OHH PACIoaraloTcs rpyrmnamu, oopasyrorcs cousetus. Coy-
eemuemM HA3bLIBAIOM HaACMb nobez2a UlUu cucmemy SUOOU3MEHEHHBIX
nobezos, Hecywux yeemxu. CouBeTnsi 0OBIYHO OTTPAHUYCHBI OT BETe-
TaTUBHOW YaCTU PaCTEHUS.

buonornueckuii CMbICI BOSHUKHOBEHUSI COLIBETUI B BO3PACTAIOIIEH
BEPOSITHOCTH OTIBIICHUS [IBETKOB KaK aHEMO(DIITGHBIX, TaK ¥ SHTOMO(HITb-
HBIX pacTeHuil. HecoMHeHHO, 4TO HaCeKOMOE 3a €JMHHUILY BpPEMEHH TOCe-
TUT TOpa3ao OOJbIIE BETKOB, €CIM OHU coOpaHbl B conBeTHs. Kpome
TOTO, IIBETKH, COOpaHHBIE B COLIBETHSI, O0JIee 3aMETHBI CPEIH 3€ITICHH JIH-
CTbEB, HEXEIM OAMHOYHbIE [IBETKH. MHOTHE MOHUKAIOIINE COL[BETHS JIeT-
KO pacCKa4MBaIOTCSI TIO/T BIUSHUEM JIBIKCHHUS BO3/IyXa, CIIOCOOCTBYS TEM
CaMbIM PaCCEHBAHUIO TBUTBIIBL.

CompeTnsi CBONCTBEHHBI OONBIIMHCTBY LIBETKOBBIX pacTeHuid. OObIU-
HO COLIBETHS TPYITIMPYIOTCS HA KOHIIaX BEreTaTHBHBIX MTOOETOB, HO HHOT-
1a, 0COOEHHO Y TPONMTMYECKUX AEPEBHEB, BO3HUKAIOT HA CTBOJIAX M TOJI-
CTBIX BETBSIX.

Takoe siBJieHHe U3BECTHO IO/ HA3BaHUEM Kayi(opuu (0T IaTHHCKO-
0 KKayJIUC» - cTe0eb, «(pIoc» - [BETOK). B KauecTBe mprMepa MOKHO
npuBeCTH IokonaaHoe aepeso (Theobroma cacao). Cuuraercs, 4to B
YCIIOBUSIX TPOTIMYECKOTO Jieca KayTu(opHs AejaeT IBETKU 0ojee 10c-
TYITHBIMU JIJTsI HACEKOMBIX-OIBUTUTEIICH.

3aKIIaapIBAIOTCS COLBETHUS BHYTPHU [IBETOYHBIX MJIH CMEIIAHHBIX T10-
4eK. Y MHOTUX pacTeHui (Oy3uHa, CHpeHb, THALIHT) COLBETUE BO3HHKA-
€T KaK elIMHOE LEJI0e B Pe3ylbrare AesiTeIbHOCTH OJHOW MEPUCTEMBI.
JIro0oe comBeTne MMEET TIIABHYIO OCh, HIIA OCh COIBETHSI, U OOKOBEIE
0CH, KOTOpPBIE MOTYT OBITh Pa3BETBIICHBI B PA3JIUUHON CTETICHU WJIH HE
BeTBATCA. KoHeUHbIE X OTBETBIICHUS - [IBETOHOKKHU HeCyT LBETKH. Ocu
COLIBETHSI JIEJATCS Ha y3JIbl U Mexnoy3ius. Ha y3nmax oceit couerus
pacroararoTCs JIMCThS ¥ IPULBETHUKH.
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Corperye HeceT BUIOM3MEHEHHBIE WM HEU3MEHEHHBIE JTUCThSI. CUITBHO
BUJIOM3MEHCHHBIE JINCThS HA3bIBAIOT MPULIBETHUKAMH, WA OPAKTESIMHU.
Cougerue, Hecyllee HEH3MEHEHHbBIC ACCHMUITUPYIOLIHE JIUCThSI, SIBJISICT-
cst pPOHIO3HBIM, TO €CTh OJIUCTBEHHBIM. Y OPaKTEO3HOTO COIBETHS B
y3J1aX PacIoararoTCsi MPUIBETHUKH. MIHOT/Ia BCIGICTBUE OIHOM PEIyK-
11K OpaKTeil COLBETHE CTAHOBUTCS Y0PAKTEO3HBIM. Y HErO IPHUILIBETHH-
KU OTCYTCTBYIOT. COLIBETHSI MOTYT OBITh PE3KO OTIEIICHBI OT BEreTaTUB-
HOM yacTH 60 (0COOCHHO B CiTydae (PPOHI03HBIX COLBETHIT) 3Ta IPaHU-
112 BEIPA)KEHA HESICHO.

JIABOPATOPHOE 3AHSTHUE Nel2. (4 YACA)

TEMA: Knaccudukanusi conBeTuii.

Hen: V3yquTh rpymniibl CONBETHIA: HEOTPEIeTIeHHbIC (MOHOOAHAb-
HbIE, OOTPHUYECKHUE, IPOCTHIC); MOHOIIOIHANIbHBIC, OOTPUUCCKUE HEOTIPE-
JiesieHHble. LIuMO3HbIe, CUMIIOAMAIBHBIE, OTIPEEIICHHBIE COLIBETHS. Xa-
paKTep pacloIOKEHHS [IBETKOB B COL[BETHUAX.

IInan padoTbIi:

1. [IpocTeie couBeTHs ¢ yIIMHEHHON

2. [TpocThie cOUBETHS C YKOPOUCHHOU OCBIO.
3. CITO>KHBIE CHMITOTHATIbHBIE

4. Cro)xHble MOHOTIOIUAJIbHBIE.

Oo0opynoBaHue U MaTepPHAJIbI

1. Meroauieckue mocoOusl.

2. TaOnMYHBIN MaTepHal.

3. 3acymeHHbIe 00pa3Ibl PACTCHUIA ¢ YKa3aHHBIMU TUITAMU COIIBETHI.

IHocaenoBaTeibHOCTH PadOTHI:

1. PaccMOTpeTb IPYIIIIBI COLBETHIA: HEOTIPE ICIICHHBIE (MOHOIOIUATb-
HbIE, OOTPUYECKHE, TPOCTHIC). XapaKTEPUCTHKA PACIIONOKCHHUS LIBETKOB.
IIpumepsr.

Y npocmuix coyeemuii 60kogvle ocu He pazgemenenvl U AIAI0MCs
yeemonodickamy. 1 1aBHasE OCh MOYKET 3aKaHUYMBATHCS BEPXYIIECUHBIM
[BETKOM - B OTOM CIy4ae COILBETHE OTPAHHUYEHO B POCTE M MOIYYHIIO
Ha3BaHHUE 3aKPBITOTO. Y OTKPBITHIX COI[BETHH ITIaBHAs OCh 00JIa1aeT HEeo-
TPaHUYCHHBIM POCTOM, U IIBETKHU PACIIONAraroTcsi cOOKyY OT Mopdostoru-
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yeckoil Bepxylku. [IpocToe conseTue ¢ yIIMHEHHON OChIO — KUCTh, KO-
JIOC, CEPEKKa, modaTok. COIBETHS C yKOPOUCHHON OCKHIO: 30HTHUK, TOJIIOB-
Ka ¥ KOP3UHKA.

3anganue. CaenaTh pUCYHKH: OCHOBHBIE THITBI 3THX COIBETHH (IIpo-
CTOM KOJIOC, KHCTh, IIIUTOK, 30HTHK, TOJIOBKA, KOP3UHKA, TIOYATOK).

Puc. 45. 1'u0bl IPOCTHIX 00TPUOUTAHBIX COLBETHH!
1 - xucrs, 2 - xonoc, 3 - MO4aTokK, 4 - IPOCTOM 30HTH, 5 - TOJIOBKA,
6 - kop3uHKa, 7 - IHUTOK (4, 5, 6 - C YKOPOUCHHOI TABHOMW OCBIO, IPOUHE -
C YAJTMHEHHO}).

)

IMocaenoBaTeabHOCTH padoThI: 1. I3ydnTh MOHOTIO AHATBHBIE COII-
BETHsI, C XapaKTEPHBIMU MPHU3HAKaMK (XOPOIIO, BEIPAKCHHOHN MIABHOM
OCBIO, BEPIIMHA KOTOPOH 3aKaHUYMBAETCS TOYKOH pocTa, OOKOIBETHHIM
pacIoIoKeHNEM [IBETKOB Ha PA3JIMYHBIX 10 JUTHHE [IBETOHOXKKAX, PA3HO-
BpEeMEHHOE I[BeTeHUE B coBeTusx). Coygemus, y Komopwix 60Kkosble
0CU 8eMBAMCS, HAZLIBAIOMCA CLONACHLIMU. Y CIOKHBIX COLIBETHH Bep-
XYIICYHBIMH [[BETKAMHU MOTYT 3aKaHUMBAThCSI [TIaBHAsi U OOKOBBIE OCH,
WM BCE OHM MMEIOT HEOTPaHIMYCHHBIN POCT.

1. OcoGennoctu (hopMuUpOBaHHS CIOXKHBIX couBeTuil. Hampuwmep,
CIIO)KHOTO KOJIOCA, CJIOKHOTO 30HTHKA, METEIIKH - 33 CUET (POPMHUPOBAHHUS
JUTMHHBIX IBETOHOXEK, 00pa30BaHUs YCTYNOB Ha cTEOJIE U T. 1I.; OCh Ha-
pacTaeT HeoNpeneNeHHO JJ0T0, PACIyCKaHHe IIBETKOB HET OT OCHOBA-
HHSI K BEPXYIIKE (aKpOTETaIbHO, ICHTPOCTPEMHUTEIBHO).

2. O3HAaKOMHUTBCS C PA3BUTHEM CUMIIOUAIBHOTO (OMpENeIEHHOTO)
THIIa COLBETHH, 00pa3oBaHIe OOKOBBIX (PUTYD - 3aBUTKA ANXa3Hs, TUICHO-
Xa3Wsl; OCh 3aKaHYHMBACTCS [[BETKOM, PACITyCKaHE [[BETKOB UJIET OT BEp-
XYIIKH K OOKOBBIM BETBSIM (0a3HIIETANBHO WK IICHTPOOEIKHO).

3ananue. Crenath pUCYHKH: CIIOXKHBIX CUMITOTHATBHBIX COI[BETHIHA,
CJIOJKHBIX MOHONOAAILHEIX COIBETHM.
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Puc. 46. TUNBI C10KHBIX MOHOMOAHAJILHLIX COL{BETHIA
b - cnoxwnsie 6otpuongabie: 1 - Merenka; 2 - CIOXKHBIN IIUTOK; 3 - aHTENA.
B - cioxxubie 6oTprongabie: 1 - TpoifHas KUCTh, 2 - TBOMHAS KHUCTD,
3 - IBOMHOM KOJI0C, 4 - IBOWHOH 30HTHK.

[

Puc. 47. CumnoauajbHbIe COLBETHS
A - mumonaet: 1-3 - MoHOXa3un: 1 - aIeMeHTapHBIN MOHOXa3WH, 2 - H3BU-
JIMHA, 3 — 3aBUTOK, 4 - IBOWHOM 3aBUTOK, 5-6 - nuxasuu: 5 - nuxaswuii,
6 - TpoliHOM quXa3ui, 7-8 - meitoxa3un: 7 - ieiioxasuii, 8 - ABOHHON
meitoxasuid, b - Tupe.

KOHmpOﬂbele eonpocsl

1. Onpenenure 6GUOIOTUIECKYIO POJIb COLIBETUH.
2. Ha xakue Be TpYMITbI MOKHO pa3IeNTUTh IPOCTHIE COI[BETHS ?
3. KakoBbI XapakrepHbIe IPU3HAKH KQK/I0TO U3 U IPOCTHIX COIIBETHIA?
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4. Kakue ObIBArOT THUITBI COI[BETHH?

5. Bcerna i y pacteHuii ObIBAIOT COIBETHS?

6. B uem oTarume mpoCTHIX COIBETHIA OT CIIOKHBIX ?

7. KakoBBI XapaKTepHbIC PU3HAKH KAKIOTO U3 CIIOXKHBIX COIIBETHIN?
8. Kak oTnMuuTh CUMITOTHAIBHEIC COI[BETHSI OT MOHOIIOIUATBHBIX ?

HJI0AbI

[Tiox popmupyercs B mporiecce pa3BUTHS [IBETKA Y TOKPHITOCEMEH-
HBIX pacTeHul. B Hem 3akimouens! cemeHa. Kak npasuiio, o pa3susa-
€TCs MOCJE MPOLECCOB CIIOPOTEHE3a, TAMETOTEeHE3a U IBOWHOTO OILIO-
JOTBOPEHMUSI, MPOTEKAIONINX B IIBeTKe. MIHOT/IA IJ10/1 MOKET 00pa30BhI-
BaThCsl B PE3YJIBTATE alIOMUKCHUCA, TO €CTh PA3BUTHA 3apo/ibliia 0e3 or-
JIOJTOTBOPEHMSL.

OyHKIMH 1012 - POPMHUPOBAHKUE, 3AIUTA H PACTIPOCTPAHEHUE CEMSTH.

Mophonornaeckoit 0OCHOBOM TUIO/A SIBISCTCS THHEIIEH, IPEXkKIE BCETO
3aBS3b.

OcTanpHble YaCTH LBETKA - OKOJOLBETHUK, TBIYMHKHA OBICTPO yBS-
JAI0T, HO MHOT/Ia U3MEHSIOTCS BMECTE C THHELIEEM U IPUHUMAIOT ydac-
THE B JOPMUPOBAHUH IIJI0/1a, CTAHOBSICH COYHBIMU HJTH, HAITPOTHB, Jepe-
BSHHUCTBIMH MJIU IJIeHYAaThIMU. CaMble IITyOOKHE HU3MEHEHUS P OMCXO-
14T B 3aBsi3U. Ee cTeHKkr 0OBIYHO pa3pacTaloTcs 3a CUET JeJICHUs Kile-
TOK U YBEIMYECHHS UX pa3MepoB. B kieTkax 3aBsi3u HAKaIUIMBAIOTCSA
3amacHbIe BEIIeCcTBa: OENKH, KpaxMa, caxapa, >KUpHbIe Macia, BUTa-
MUHBI, OpTaHUYeCKHE KUCIOTHI. 3peJIblii IJI0] HECET CeMsI UJTU CEMEHa
(uHorma 10 HeckoNMbKUX Thicsi4). CeMena obecreunBaroT 3G pekTuBHOE
paccenenue Buja. CyliecTBeHHOHN 4acThIO IUI0/1a SBISIETCS OKOJIOTIION-
HUK, WK TIEPUKAPITUii (OT TPEYECKOTrO KIEePH» - OKOJIO, KKAPIIOC» IJION).
[Nepukapmmii - CTEHKa TUT0/1a WK TUTOIMKA, OKPY’KAIOIIas CeMeHa 1 00-
pazyrorasics 3 BUIOM3MEHEHHBIX CTEHOK 3aBsi31. B mepukapmm 00bI4HO
pa3IMYaAIOT TPU CIIOS: HAPYKHBIN, cpeJHuil U BHyTpeHHui. Camas Ha-
PYKHas 4aCTh OKOJIOIUIOHHUKA ITOJTy9riIa Ha3BaHUE SK30KaAPIIHSI MU BHE-
TUIOAHUKA (OT IPEYECKOro «IK30» - BHE). CpeHUI 101 OKOJIOTLIOTHUKA
0003HaYaeTcs Kak Me30Kapmui (0T rpeuYecKoro «Me30C» CpeAHu), Uil
MEKIUIOTHHUK, BHYTPEHHSA YaCTh OKOJIOTUIOAHUKA 3HIOKAPITUiA, MK BHYT-
PUILIOIHUK (OT IPEUYECKOro «3HAOC» - BHYTpeHHHUIT). Ha BHyTpeHHEH
MOBEPXHOCH NEPUKAPIHUS 3aMETHBI OCTATKH IIJIAICHT, K KOTOPHIM MPH-
KpEIUTAOTCS CEMEHA.
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JIABOPATOPHOE 3AHSITHUE Ne 13.

TEMA: Ctpoenne u kjiaccupuxanus mnioaoB

Heas: M3yanTs 10161, XapakTep UX 00pa3oBaHMs Y pa3IHIHBIX pa-
CTeHUH. Y4acTue yacTeil BeTka B pOPMHUPOBAHUH TUT010B. [IprHIMTIBI
WX KIACCU(DHKAIHH.

IInan padoTsl

1. Cyxue moasl.

2. CouHsbI€ 0B

3. Comonust, cOOpHBIE U IPOOHBIE TUIOIBI.

OodopynoBaHue 1 MaTepUAJIbI:

1. Metoauueckue nocoOus.

2. TaObaU9HBIN MaTepHal.

3. 3acymieHHast KOJUICKIIHSI CyXHX TUTOJIOB.

4. 3acrmpTOBaHHBIC SK3EMIULIPHI COTLIO M.
5. Mymsoxu.

IMocienoBaTeNbHOCTH PadOTHI

1. ITnox ecTh pa3pocmiasics mocie OryIoA0TBOPEHHS 3aBsi3b. PaccMoT-
peTh BapUaHTHI, KOT/A STOT MPOIIECC UIET TOIBKO C yIaCTHEM 3aBSI3H H C
MOTVIOIICHUEM JIPYTUX YacTe BeTKa (LIBETOJIOKE, YAILICUKH).

2. OcOoOEHHOCTH Pa3BUTHSI CYyXHX OJJHOCEMSHHBIX H MHOTOCEMEHHBIX
(opexoBHIHBIX U KOPOOOUYKOBUIHBIX) II0/10B. [IprMepbl Ha OTIETBHBIX
BUAax pacTeHni. OpexXOBUIHBIE — C CYXHUM OKOJIOTIOJJHUKOM, OJTHOCE-
MEHHBIE, HepacTPECKUBAIOIINECH.

KopoGoukoBHIHBIE — C CYXUM OKOJIOIUIOAHUKOM, MHOTOCEMEHHEIE,
pacTpecKUBAOIIHECS.

3. ®opMHpOBaHHE COYHBIX IIOAOB, KaK PE3y/IbTaT HACHIIICHUS, OKO-
JIOTUTOTHUKA BJIArOH, caxapoM, KHCJIOTaM1, BATAMHUHAMH H JP. COSIHHE-
HUSMU. [IprMepbI COUHBIX TI0/I0B: SITOOBUIHBIE-C COYHBIM OKOJIOTUIOA-
HUKOM, MHOTOCEMSHHBIE; KOCTSHKOBHIHBIC — C ICPEBIHUCTHIM SHIOKAP-
TIOM, OZTHOCEMSTHHBIC.

4. PaccMOTpETB COTUTOUS: BO3HUKAIOT M3 HECKOJIBKHX [[BETKOB FITH
U3 IIEJI0TO COIBETH.

5. O6pa3zoBanue TPOOHBIX IJI0IOB, CIIOXKHBIX IIO0B (CYXHX, COUHBIX
u coroauii). [IpocThie 0l pacta arourecs Mo THe3/1aM Ha YacTH
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Ha3. ApOOHBIMH, Pa3IaMbIBAIOTCA IO MONEPEYHBIM MEPErOPOJKaM Ha
OHOCEMSIHHBIE YWICHUKH — WIeHUCTHIMU. [ 111071, 00pa30BaHHBII HECKOIb-
KUMHU TIECTUKaMHU COOPHBIM.

3aganme. Crenars pucyHku. Cyxue opexoBUIHbBIE U KOPOOOUKO-
BHUJIHBIE TUIO/IbI, COUHBIC ITOJIOBUJIHBIE U KOCTAHKOBBIE IO, COOP-
HBIE TJIObI.

Cyxue mjioabl

Puc. 48. Cyxue kopo004YKOBUAHBIE MIOAbI:
A,b - uctoBka, B - 600, [/] - ctpydok, E - crpyuaouexk, XK,3,1 - kxopobouxa.

Puc. 49. Cyxue opexoBH/IHbIe IIObI:

A - opex (nmemuna); B - operex (rpeunxa); B - 3epHOBKa (ITimeHuIa);
I - sxenyme (y0); M1 - kpeinatka (Bs36); E - mpo6Hast KpeinaTka (KieH);
K - cemsirka (mocoHednuk); 3,1 - CIIOXKHBIE OPEIITKY
(sroTHK, 3EMIISIHHKA).
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CouHbIe IJIOADLI

Puc. 50. Counble Irof0BUIHbIEC ILIOABI
A, B, E - sroner (BuHOTpa, momumop, 6anan); B - ThikBuHa (oryperr);
I" - s6s0K0 (s16101s1); [T - moMepaser (JIMMOH).

Puc. 51. CouHble KOCTAHKOBEIE ILI0ALI:
A,b - cimBa: koctsHKa: 1 - sK30Kapi, 2 - Me30Kapil, 3 - SHI0KAPTI,
4 - cems; B - manmmaa: cOopHast KOCTSHKA

Congoaus

Puc.55. Conaoaus:
1 — menkoBuma; 2 — aHaHAC; 3 — MEKHUP.
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KOHmpOﬂbele eonpocsl

1. U3 gero obpazyercs mioa?

2. Ero ctpykTypa. U3 Kakux CII0EB COCTOUT OKOJIOTIIIOHHK.

3. laiiTe onpeienenue CorIoIunIo.

4. Kakue 1m1o/ibl Ha3bIBaIOT IPOOHBIMHU, a KAKUE - YICHUCTBIMH?
5. Kak knmaccupunupyrot cOOpHBIE TUTOIBI?

CEMAs

CeMs1 OpraH HoJIOBOTO Pa3MHOKCHHS U PACCEIICHHSI PACTCHHIA, pa3Bu-
BAIOIIMXCSI B OCHOBHOM M3 OIUIOIOTBOPCHHOTO ceMsizauaTka. Pa3Burue
3apOJIbIIIIA U CEMSTH IIOCJIE IBOMHOTO OTIOJOTBOPEHHS MOJIy4IHIIO HA3BaHUE
«ampumukcuc» (0T rped. amphi - ¢ o6enx ctopon). Pa3surie 3apobiiia u
CEMsIH MOYET MPOUCXOIUTH U O€3 OTLIOOTBOPEHHS - alTOMHUKCHC. B pe-
3yIBTaTe ATOMUKCHCA TIPH METacIiOpOreHe3e Mei03 He MPOUCKOAUT, 110-
ATOMY BCE KJICTKH 3apPO/IBIILICBOr0 MEIIIKA AUTUIONTHBI. 3aPOIBIII MOXKET
00pa30BaThCs U3 AUIEKICTKH (TApTEHOTCHE3), U3 JIF000M APYroi KIETKH
3apOJIBIIICBOrO MEIIKa (armoramusi), U3 KJICTOK Hyle/uTyca U T.1. Aro-
MHKCHC YacTO BCTPEYACTCS Y MPEACTABUTENICH CEMEHCTB PO30BBIX, PY-
TOBBIX, ITACIICHOBBIX, ACTPOBBIX, MATIHUKOBBIX.

CeMmsi COCTOUT U3 3apOJIbIINIA, SHIOCIIEPMa, CEMEHHO KOXYpBI. 3apo-
BT - 9TO MUHHUATIOPHBIN CIOPO(HUT, SBISIOUINICS OCHOBHON 9aCThIO
ceMeHH. B HeM pa3nuyaroT 3 3apoAbIIIEBBIX OpraHa; 3apO/IbIIICBbIN
KOPEIIOK, 3apOAbILIEBBIN CTEOEIEK C 3ap OABIIIEBOM TOUYKOH U 3aPOJIbI-
IIEBBIC JIUCThS (CEMSII0MIN).

3apoAbIIIeBbIi MOOET MPEICTABICH OChIO (3apOIBILIEBBIM CTEOCIh-
KOM) U CEM$1I0JIbHBIMU JINCTBSIMH,, HJTH CEMSIIOJISIMHE: 2 - Y IBYIOJIbHBIX H
1 - y o1HOTOIBHBIX pacTeHHid (Y 3apO/IbIIiia OTHOI0IBHBIX HAMEYAFOTCS
3a4aTKy 2 CeMsIJI0NCH, HO OJTHA U3 HHUX HE MOTy4aeT JajJbHEUIIIETO Pa3Bu-
THUs1). Y4acToK cTeOesbKa B 3apOJIBIIIC BBIIIE CEMSII0JICH HA3bIBACTCSI
ATMUKOTUIIEM, HITH HAJICEMSIIONIbHBIM KOJICHOM, HHJKE CEMSII0NIeH TUTIOKO-
THUJIEM, HITH [IOJICEMSIIOTBHBIM KOJICHOM.

CeMeHHast KO)Kypa 00bIYHO MHOTOCJIOWHA M IPUCYTCTBYET Y CEMCHHU
Bcerna. Ee rmaBHas QyHKIuUS - 3a11MTa 3apO/IbIIIa OT YPE3MEPHOTO BbI-
CBIXaHUsI; OHA TAKKE MPEOXPAHSET 3apO/IbIII OT MPEKIACBPEMEHHOTO TIPO-
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pacranusi. [Ipu npopactaHuu nepBbie MOPLUHU BOJIbI IPOHUKAIOT BHYTPh
CEMEHH Yepe3 OTBEPCTUE B CEMEHHOU KOXKYpPE - MUKPOITHJIC.

DHpocnepM 00BIYHO COCTOUT U3 OKPYIJIBIX KJIETOK 3amacaronie
TKaHH. DTO MOTYT OBITh 3¢pHA Kpaxmaja WM KaIlUld XHPHOTO Macia,
HEpEJIKO B COYCTAHUU C 3amacHbIMK Oenkamu. BemecTBa sHgocnepma
THIPOJTH3YIOTCS TP HAOyXaHUH CEMSTH TTOJT IeHiCTBHEM (DEPMEHTOB U T10-
TJIOMIAOT CSI 3aPOJIBIIIIEM B ITPOIIECCE MPOPACTAHUS, TIOCIIE STOTO €r0 KIIeT-
KU pa3pyLIaloTCs.

Pasnuuarot 4 Tuna cemsH: 1) ¢ sHIO0CTIEPMOM; 2) C SHAOCIIEPMOM U
nepucnepmom; 3) ¢ nepucrnepmom; 4) 6e3 sHI0CIIepMa U IIEPUCIIEPMA.

JIABOPATOPHOE 3AHATHUE Ne 14

TEMA: CrtpoeHue u kiaccupukanus ceMsH.

ey padoThl: H3Yy4UTHh CTPOCHUE CEMSH U UX KJIACCH(DUKAITIIO

IInan padoTbl
1. Crpoenue ceMeHN OJHOAOIbHBIX PACTEHHUH.
2. CTpoeHHe CeMEHH JBYIOTBHBIX PACTCHHH.

O0opynoBaHue U MaTepUAJIbI:

1. Mertonuueckue mocoOusi.

2. TaObaMYHBIN MaTepHal.

3. Komnexuus cemsH.

4. Mymsoxu.

5. MUKpOCKOIIBI, IpenapoBaIbHbIE UIIbI, yaiiku [letpu.

6. Mukpomnpemnaparsl MpoI0IBHBBIX CPE30B 36PHOBOK OBCA, IMIICHUTIH,
STYMEHS.

IMocienoBaTeNbHOCTH PadOTHI
1. lpoBenuTe aHAIN3 CTPYKTYPHI ceMsH (acoiu, ropoxa: ceMeHa
IBYIOJBHBIX Oe3 aHgocinepma. K 3Toit kareropuu oTHOCAT cemeHa 60-
OOBBIX, TRIKBEHHBIX, CJI0’KHOIIBETHBIX, KPECTOIIBETHBIX, Ty0a, Oepe3sl,
KJIEHA U JIP. TTOJ1 INTOTHOM KOKYpOM HAXOAWTCS IIJI0CKUM 3apOBILI C KpyII-
HBEIMHU CEMSIJIOJISIMA, B TKaHSIX KOTOPBIX COCPEIOTOUYEHEI 3armachl MATa-
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TEJbHBIX BEUIECTB. DHIOCIEPM OTCYTCTBYET - OH «CHEIECH» B IIpoLIEecce
co3peBanust ceMeHu. Ock 3apoplia HeOobInas, oOpamieHHast KOpHe-
BBIM IIOJIFOCOM K MUKPOTIHJIE; Ha 3TOM K€ KOHIIE CEMEHH HaXOIUTCS pyo-
4yHiK. 3apoAbllIeBas IoYeyKa BbIpakeHa ci1a0o: Ha KOHyce HapacTaHUs
noOera erne 3aMETHBI JINCTOBBIE OyrOPKH - 3a9aTKH CIICTYIOIIHNX 33 CeMsI-
JOJISIMU JINCTHEB.

CeMeHa ABYIOIBHBIX C BHIOCTIEPMOM. Mex 1y CeMsI0SIMHA HaX0IUT-
Csl KOHYC HapacTaHus HoOera; moyeyka emie He copmupoBana (y ceme-
HH KJICIICBHHBI).

CeMeHa IBYNOJBHBIX C IEPUCIIEPMOM U SHIOCIIEPMOM: IOMHUMO 3H-
JoCIiepMa, B CeMEHaX pa3BUBAETCs 3aracaromias TKAaHb HHOTO MPOHC-
XOXKICHUS IEPUCTIEPM, BO3HUKAIOILAS U3 HyLeJITyca cemMsi3ayaTka u je-
JKaras o KOKypou.

2.CeMeHa OTHOAOIBHBIX C SHJOCTIEPMOM OBCA, MIICHUIIBI, TIMEHS:
3apoplIil B IUI01e-3€PHOBKE COMTPHUKACAETCSI C SHAOCIIEPMOM OIHOM CTO-
POHOI, a He OKPYXEH €ro TKaHbIO, KaK Y OOJBIIMHCTBA APYTUX OJHO-
JOJBHBIX, CEMSIONS 3JIAKOB UMEET (OPMY IUTOCKOTO IUTKA, TIPHIKATOTO
K 3HAOCIIEPMY, TOYEYKa 3apOAbIIIA 371aKOB 0OBIYHO TOBOJIBHO CUIBHO
pa3BUTa, UMEET HECKOJIBbKO JIUCTOBBIX 3a4aTKOB. HapyXHbIN JTHCTOK
HA3bIBAETCS KOJIECONTHIIEM. | MTTOKOTHIIb ¥ 371aKOB HEAOPA3BUT; 3aPOIbI-
LIEBBIA KOPEIIOK OKPY>KEH CIEaTbHBIM MHOTOCJIOMHBIM YEXJIOM - KO-
JICOPHU30U

CemeHa ogHOONBHBIX 0e3 sHIocTIepMa. CeMs uMeeT (HopMy ITOIKO-
BB, I10J] TOHKOU KOKypPOil HAXOAUTCS 3aPOJIbIIL, COCPEIOTOYMBIIUI B CE-
M$10JI€ BCE 3aIachl, OTIOMIEHHBIE UM B XOJI€ CO3PEBAHUS CEMEHH; HH-
JOCIEPM MM YXKE «CheAeH» (CTPEIIONUCT, YacTyXa MOJ0POKHUKOBAS, &
Takxe BUIOB poxa Precr).

3aganmue: crenaiite puCyHKH M 0003HAUCHHS.
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Puc. 56. Tunsl ceMsaH:

a) C HHIOCIIEPMOM, OKPYKAFOIITHM 3apoabii (y Maka) 6) ¢ SHIOCTIEPMOM,
JIeKAIIUM PSIOM C 3apoabiineM (y MIIEHHUIIBI) B) C epuciepmMoMm (y
KYKOJISI) T) € 9HOCIIEPMOM, OKPY)KAFOIIIEM 3apOJIBILLI, 1 MOIHBIM
TIEPHCIIEPMOM; JT) C 3ATTACHBIMHU BEIIECTBAMHY, OTI0KEHHBIMH B
CeMAIONAX 3apoIbiiia (Y ropoxa) €) ¢ SHIOCIIEPMOM U 3aMaCHbBIMU
BEIIECTBAMH, OTIIONKEHHBIMHU B CEMAIOIIAX 3apobiina (y IbHA);

1 - cnepmonepma, 2 - sHIOCTIEPM, 3 - KOPEIIOK, 4 - cTebenek,

5 - moueuka, 6 - cemsimons, (3-6 - 3apospII). 7 - OKOJOIIOMHUK.

8 - mepucnepm.

Cems c IHOOCnEpMOM.

CmpoeHue 3epHOBKU
nweHuybI:

1 - 0KOs10M1I00HUK
cpocwulicsi ¢ KOXypou;
2 - aHO0ocnepmMm;

3 - anelipoHoesll cnol;
4 - 3apodbiw;

5 - kopewok;

6 - noyeyka;

7 - anu6énacm;

8 - wumok;

9 - KOHyC HapacmaHusi
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Puc. 57. IlponobHblii pa3pe3 3epHOBKH 0BCa B 30HE 3apo/bIlia
nJ1.0 - TUTOZIOBast 000JIOUKA; C.K - CEMEHHAs KOXKypa,; K01 - KOJIEONTHIIb,
1.7 - IEPBBII JIUCT; 1 - II04EUKA; 3.K - 3aPOABIIIEBbII KOPELIOK; K3 - KOJIe-
opu3a, 2.1 - AMUTENUNA IUTKA; 1y - IMATOK; 1p.A.1f - IPOBOJAIIMNA IIy40K
LIUTKA; Y.K - HEHTPAJIbHBIN LIMIIMHIAP KOPELIKA; K.4 - KOPHEBOM YEXJIUK; np.j
- IPOBOJSAII UM ITy4OK JIUCTA.

Cems c 3anacHblmu npoOyKmamu 6 3apoovluie.

Puc. 58. Ctpoenue cemenu ¢gacosiu:
1 - cemeHHas KOXKypa; 2 — CEMSIONS; 3 - 3aPOABIIICBAs IIOUCUKA;
4 - 3apOoIBIIIEBHIN cTe0eeK; S - 3apO/BIIIEBBIN KOPEIOK.
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Cemena c nepucnepmom.

Puc. 59. Cemena 1ByIONBHBIX PACTEHHH C IIEPHUCIIEPMOM:
A - oauk mepiia uepHoro ; b - Hespenoe cemst cBeKIIbI (BHICH
9HOCIIEPM, KOTOPBIi TOTOM HCYE3aeT)
1 - 3apogsim; 2 - sEmocepM; 3 - CEMEHHAs! KOXKypa, 4 - mepucnepm;
5 - OKOTOIIOMHHUK.

KOHmpOﬂbele eonpocsul

1. M3 KakuX OCHOBHBIX YaCTEH COCTOUT CEMS?

2. KakoBo cTpoeHHe 3apo/Ibiiia 0THOI0JILHBIX U JABYNOJILHBIX pacTe-
HUiA?

3. I'me HakamIMBarOTCH 3amacHbIE MUTATEILHEBIE BEIIECTBA B CEMEHHU
1 KaKO€ OHHM UMEIOT 3HaYeHne?

4. YT0 Takoe KOJICONTHIIb, KOJICOpH3a, SITHOIacT?

5. [1o kakoMy MPHU3HAKY KJIaCCU(UIHPYIOT CEMEHa?

6. UTo npencTapisroT co00i pyOUHK, CEMEHHOI OB, MUKPOITHJIE.

7. Kakyro (hyHKITHFO BBITOJTHSIOT CEMSII0JN Y (haCOIH H KaKyrO y OBCA.

64

HUCITOJIb3OBAHHAS JIMTEPATYPA

1. CyBopog, B. B. boranuka ¢ ocHoBaMu re000TaHUKH : Y4SOHUK 151
0akanaspos / B. B. CyBopos, 1. H. BopoHoBa. - 3-¢ u3z., nepepad. u
nom. - M.: APUC, 2012. - 520 c. - ISBN 978-5-905616-01-3: - Tekcr
HEMOCPEICTBEHHBIM.

2. Ponman, JI. C. Boranuka ¢ ocHOBaMu reorpaduu pacTeHHIA: yueo-
uuk / JI.C Poxman M., Konoc C, 2006. - 397 ¢. TekcT HENOCPEICTBCH-
HBII.

3. Auapeesa, U. 1. boranuka: yueonuk / . . Auapeesa. JI. C. Pox-
MaH. - M. KonocC, 2003. — 488 c. Tekct Hemocpe ACTBEHHBIH.

4. CamrenkoBa, C. A. boranuka: yueOHoe ocobue / C. A. CamieHko-
Ba, H. B. Kopsruna, 0. B. Kopsrun. - [Tenza: TITAY, 2015. - 275 c. -
TexcT: aneKkTpoHHbIi // JIaHb: 37€KTPOHHO-OUOIHMOTEeYHAS CHCTEMA.
- URL: https://e.lanbook.com/book/142162.

5. TromuH, B. A. Boranuka: yaeonoe nmocobue / B. A. Tronum, 1O. C.
Koponesa. - Teeps: TBepckas [[CXA, 2016. - 183 c. - TekcT: 21eKTpoH-
Heiil // Jlanb: snekrpoHHO-OMOIMOTEeYHas cucrema. - URL: https:/
e.lanbook.com/book/134133.

6. llopun, H. B. boranuka: yueonoe nocodue / H. B. [llopum, C. I1.
Uubwuc, H. U. Kyzuer. - Omck: Omckuii [AY, 2016. - 168 c. - ISBN 978-
5-89764-554-1. - Tekcr: anekrpoHHsIi // JlaHb: 37eKTPOHHO-0HOIHOTEY-
Has cuctema. - URL: https://e.lanbook.com/book/90730.

7. KopoBkuH, O. A. boranuka: yueOuuk / Koposkun O.A. - Mocksa:
KuoPyc, 2019. - 434 c. - (bakanaBpwuar). - ISBN 978-5-406-07187-8. —
URL: https://book.ru/book/931754 - TekcT: 31eKTpOHHBbIIL.

8. bepcenena, C. A. JlabopaTopHsiii mpakTukyMm 1o 6otanuke / C. A.
bepcenesa. - Yecypumiick: [Ipumopckas ['CXA, [0. 1.]. - YacTs 1: Anato-
Must 1 Mopdosorus pactenuii - 2014. - 327 c. - TekcT: anexTpoHHsIi //
Jlanb: anekTpoHHO-OMOMMoTeuHas cuctema. - URL: https://e.lanbook.com/
book/70625.

9. Brrerypos, C. X. IIpaktukym no 6oTanuke: yaeoHoe nocodue /
C. X. Beimerypos, E. B. [Tansankosa. - HoBocubupck: HI'AY, 2015.
- 180 c. - Tekcr: anexTponHblii // JIaHb: 2eKTPOHHO-OHOINOTEUHAS CHUC-
tema. - URL: https://e.lanbook.com/book/71644.

10. Beimerypos, C. X. [Ipaktukym o 6otanuke: yaeOHoe mocooue /
C. X. Bermmierypos, E. B. [Tansaukosa. - HoBocubupck: HI'AY, 2013.

65



- 180 c. - Tekcr: anexTponHblii // JIaHb: 2eKTPOHHO-OHOINOTEUHAS CHUC-
tema. - URL: https://e.lanbook.com/book/44519.

11. Beimrerypos, C. X. [Ipaktikym 1o 6oTanuke: yaeoHoe nocodue /
coct. C. X. Bermerypos, E. B. [Tansankosa. - HoBocubupcek: HI'AY, 2013.
- 180 c. - Tekcer: anekrponnsiit. - URL: https://znanium.com/catalog/
product/515928.

12. ImeckeHoBa, J. I. Boranuka (Mopdosorus u anatoMusi pacre-
HUii): MeToaudeckue ykazanus / J. . Umeckenona, B. 1O. TaTapHukosa.
- Ynan-¥Yna: bypsarckas [CXA um. B.P. ®unmunmnosa, 2014, - 122 c.
- TekcT: anexkrpoHHbIit // JlaHb: 21eKTPOHHO-OMOINOTEYHASI CUCTEMA. -
URL.: https://e.lanbook.com/book/138753.

13. ManxacsiH, A. b. boranuka: yaeonoe nocooue / A. b. ManxacsiH,
JI. A. Makeesa, C. B. baBposckuii. - Benukue Jlyku: Bennkomykckast
I'CXA, 2014. - 92 c. - Tekcr: anexrponHbii // JIaHb: 31€KTPOHHO-OHOIIHO-
teuHas cucrema. - URL: https://e.lanbook.com/book/161321.

14. Tpaktuueckas OotaHuka: yaeOHoe nocobue / coctaBurens O. H.
TrokaBuHa. -Apxanrensck: CADY, 2016. - 104 c. - ISBN 978-5-261-01133-
0. - Tekct: anexTponHblii // JlaHb: 37€KTPOHHO-OMOINOTEUHASI CUCTEMA. -
URL.: https://e.lanbook.com/book/161836.

15. 3y6apesa, E. B. PykoBoacTBo kK 1a00paTOpHBIM 3aHATHSIM 110
ootanuke: yueoHoe nocobue / E. B. 3ydapesa, E. 3. Jlankuna, E. E. Ca-
BenbeBa, E. C. Tiorpuna. - KpacHosipek: KpacITMY um. pod. B.®. Boii-
HO-fIcenerkoro, 2019. - 141 c. - Tekcr: anekrponHbiii // JlaHb: 2MeKTPOH-
HO-OnOmoteunas cucrema. - URL: https://e.lanbook.com/book/131449.

16. Munexuna, H. B. boranuka: yaeoHo-MeTouueckoe mocodue / H.
B. Munexuna. - bpsiack: bpsiackuii 'AY, 2017. - 118 c. - Tekcr: snexr-
pouHblii // Jlanb: anekTpoHHO-0MOMMoTeuHas cuctema. - URL: https:/
e.lanbook.com/book/133027.

17. Munexuna, H. B. boranuka. Pazgen «Cucremarnka pacTeHUI»:
yaebnoe nmocodue / H. B. Munexuna. - bpsinck: Bpsinckuii TAY, 2019. -
77 c. - Tekct: anekTpoHHblit // JlaHb: 371eKTPOHHO-OUOIHOTEYHASI CUCTE-
ma. - URL: https://e.lanbook.com/book/133120.

18. boranuka. CrioBapb OCHOBHBIX TEPMUHOB U MOHSTHIL: CJIOBaph /
coctaButenu B. A.TronuH [u ap.].- 2-€ u3a., ucnp. u J011. [ DNeKTpOHHBIN
pecypc] - Teepn: Tepckas 'CXA, 2020. -142 c. - JIaHb: 37I€KTPOHHO-
oubmmoreunas cuctema. - URL: https://e.lanbook.com/book/146943.

66

Cooeporcanue

BBEJIEHUE... .
BEFETATI/IBHLIE OPFAHLI

Jlaboparoproe 3anstue 1. Tema: MaKpOMopq)onomﬂ MPOpPOCTKA. ........
JlaGopatoproe 3ausTHE 2. Tema: MOPQOIOTHS KOPHS ..vvvvvveenrreerneeene

JlaGopartoproe 3ansTre 3. Tema: MUKpPOCKOIMUYECKOE CTPOCHHE

1100)0) 2 RPN
Jlaboparoproe 3anstue 4. Tema: Mopdonorust credins, mobera. ........

JlaGoparoproe 3ansTHe 5. Tema: MUKpPOCKONIMUYECKOE CTPOCHHE

cTeOJIS IPEBECHBIX U TPABSIHUCTBIX PACTCHUH. ..ovvvvveriereerreeennes
JlaGoparoproe 3ausTHE 6. Tema: MopQOmOrust TUCTA. .....evevvveenee.
Jlabopatoproe 3ansTue 7. Tema: Knaccudukaius JUCTBEB. ............

JlaGopartoproe 3ausTre 8. Tema: Mukpockonnueckoe
CTpOEHHE JINCTA . "
Ha6opaTopHoe 3aHSATHE 9 TeMa MeTaMop(bosbI BEreTaTUBHBIX
OpTraHoB ..

I'EHEPATUBHBIE (PEHPOZ[YKTI/IBHBIE) OPI'AHBI

PACTEHUIA. .

JlaGopatopHoe 3aHsTHE 10 TeMa CTpoeHHe LBETKA. «oeveerenvrereenaaananns
Jlabopatoproe 3ansTue 11. Tema: CTpoeHue aHIpoIes U THHEIES. ....

..ol

COLIBETUA ...

JlaGopatopHoe 3aHsTHE 12 TeMa KﬂaccmbHKauI/Iﬂ COLIBETHH. ........

TJIOIBI ... - e
Ha60paT0pHoe 3ansTue 13. TeMa CTpOCHPIeI/IKJ'IaCCI/I(bI/IKaLII/I}I
TUJIO/IOB .. TR
Ha60paT0pHoe 3aHSTHE 14 TeMa CTpoeHHeI/IKJIaCCH(bI/IKaL[I/M

(1S ¢ 1 PRSP U RO PP
NCIIOJIB3OBAHHAS JIMTEPATYPA ..o

Nr D w

..... 9

14

22
28
31

.34

... 38

.. 42

43
46

52

...955

... 56

60
65

67



[.®. Jxuoena, C.B. bynanesa,
E.A. ITmuesa, O.U. bocuesa

BOTAHUKA

y4e0HO-METOAMYECKOe TocoOre
IS TaOOPATOPHBIX 3aHITHI
CTYACHTOB I10 HANPABIICHHIO TTOITOTOBKU
35.03.04 «Arponomusi», 35.03.05 «CamoBoacTBO»

JIunensus: JIP. Ne 020574 or 6 mas 1998 1.

OnextponHas Bepeus 12.10.2022 r.
Bymara dopmar A4 (210x297) macca 80 r/m?.
Ve neu. 1. 4,25. 3aka3s 65.

B0, Bremeeesas, Yl Koea, 37.
Trmorpadmsa I'B0Y BO «I'OpCKM T'OCATPOYHMBEPCUTET>



