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1. O01mMe moJ1oKeHus

KonrtponsHo-ouenounslie cpeacrsa (KOC) npeaHasHadeHsl st KOHTPOJIS M OLIEHKH 00pa30BaTEIbHBIX

JOCTIDKEHUH 00yJaromuxcsi, OCBOMBIINX MPOrpaMmy yueOHoH aucrumuasl «OI1.02

Bboranukay.

KOC Bkit04atoT KOHTPOJIbHBIE MAaTE€pHAaIIbl JIJIsl MPOBEACHUS TEKYIIET0 KOHTPOJS M MPOMEKYTOUHON
arrectanuu B GopMe KOMIUIEKCHOTO Au(depeHIIMPOBAHHOTO 3a4eTa.

Onenka no yuebnoit qucuurumnae «OI1.02 boranukay BBICTaBIIsSETCS ¢ yUETOM:

1. OueHok 3a MpakTU4YeCKUE pabOTHI.

2. OIlLIeHKH 32 3a4€THYIO padoTy.

KOC BKIII0YaIOT KOHTPOJIbHBIE MAaTE€pHalIbl JUIsl IPOBEACHUS TEKYILIEr0 KOHTPOJS U POMEKYTOUHON

arTectauu B (opMe KOMILIEKCHOTO Au(QepeHInpOBaHHOTO

g depeHIIMPOBAHHOTO 3a4eTa SBISETCS OLICHKA.
KOC pa3paboranpl Ha OCHOBAaHWUHU TOJOXKEHHUI: OCHOBHOW MpodecCHOHATbHON 00pa3oBaTeabHOU
nporpammbl CI1O mo nmporpaMmme NOArOTOBKY CHEIHATMCTOB CPEIHEr0 3BeHA M0 CIIeUaIbHOCTH

35.02.04

3ayera. lTorom

KOMIIJICKCHOI'O

JlecHoe u JlecomapkoBOE€ XO3SHCTBO IporpamMmbl yueOHOW aucuuruiabl «OI1.02.

boranukay.

2. Pe3yabTaThbl 0CBOECHHS THCIHUILIHHBI, O/JIe:KAIME TPOBEPKe

Kon PesynbTaTsl 00yyeHus Pe3yabTaTsl 00y4eHus OcHoBHBIE IOKA3aTeIH
IIK OCBOCHHbIC YMEHU CBOCHHBIC 3HAHUSA OLICHKH pe3yJIbTaTOB
9
OK
ONpPEAEIATh  OCHOBHBIE | --OCHOBHBIE  BEreTaTUBHbIE U | - JIeMOHCTpanus 3HaHUU
BUABl  CIOPOBBIX M | F€HEpPATUBHEIE OpraHbl GoTaHnKe
TPABSHMCTBIX PACTEHUH; | PACTEHMIA; - Onpe)levneHne THIIBI
aCTEHUH U UX BUIBI
OK 1. - pacrmo3HaBaTh | -  CIIOCOOBI  Pa3MHOXKEHUS, p A
OK 2. OCHOBHBIE TUIIBI | poTIeCChl  JKU3HEACSITeIbHOCTH - Onpezienerue criocobos
OK 3. | pasmmunbix OpraHoB . Pa3sMHOXXEHHs PACTEHUH
pacTeHui, MX 3aBUCHUMOCTh OT | _ CocTaBeHHe KapT
OK 4. pacTEeHUl 1 UX JacTen N . . P .
OK 5. YCJIOBHM OKpPYXaKOIICH CPCIIbI; KOHTPOJIA pOCTa paCTCHUH
OK 6. - ThaBHeWmMX mnpencrasuteneii | - [logbop mHCTpYMEHTOB 1
OK 7. TPaBSHUCTBIX  PAaCTEHUM, HX 000pyIOBaHHS IO
OK 8. pOTH B (bopMupoBanyy | HA3HAICHHIO U yCIIOBHAM
JKCILTyaTaluu
OK9. HAaI04YBEHHOT O ITOKPOBA; yataft
MK 1.2. - O6ocHoBaHueE BEIOOpA
K 1.3 - pacteHmi - MHAMKATOPBL | \iareppana B cooTBETCTBHM C
IIK 3.3 JIECOPACTUTEIIBHBIX YCIIOBHM, | yx cBOMCTBAMH
K 4.3. JIEKApCTBEHHBIEC PACTCHUS; -Ilepeuncnenre  OCHOBHBIX
- peAKHEe W HCUE3aoIlIne BUABI | XaPAKTCPUCTHUK

peruoHa U MEpOINpUATUS IO HX
oXpaHe

NPUMCHACMBIX MaTCpUaIiOB

3. Kommiexktsl KOC
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«IIpodeccrnoHambHOTO UK
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IIpencenarens MK Ncakosa O.B.

KOHTpOJIbHO-OIIeHO‘lHOC Cpeacreo

DopMa KOHTPOJIA: TEKYIIUI

Tun KOHTPOJIbHBIX 32IaHUI: npakTuyeckas padora

Kpurepuii onenku:

Onenka Kpurepun

«OT1nuuHO» - 5 paboTa, BBIMOJHEHHAs TOJHOCTBIO 0€3 OIMOOK W HEIOYETOB
(BO3MOXHA OJIHA HETOYHOCTh, OIMCKA, HE SBIISIOIIALCS
CJIEICTBUEM HE3HAHMS WJIM HEMOHMMAaHUsl y4eOHOIro MaTepuaia).

«Xopomo» - 4 CTaBUTCS 3a paboOTy, BBINOJHEHHYIO MOJHOCTbIO, HO TpH
HaJTu4Yuu B Hell He Oosee oHOW Herpy0oil OMMOKH U OJHOTO
Hefou€Tta, He Oonee TPEX HEMOYETOB WM 3a 4 MPaBUIBHO
BBITIOJTHCHHBIC 33/1a41

«Y IOBJIETBOPUTEIBHO) - 3 CTaBUTCS, €clU OOyyarolMHCs MpPaBUIBHO BBIMOMHUI 65%
3aJlaHus WM JOMyCTUI He Oosiee 0HOM Ipy0oil olMOKY U JBYX
HeZouy€ToB, He Oonee OAHOM Tpyboii W OJHOM HerpyOoi
omuOKu, He Ooyee TPEX HETrpyOBIX OMIMOOK, OJTHON HErpyOoid
omMOKM W TPEX HENOUETOB, MNPU HATMYUU UYETHIPEX-TISATH
HEIOYETOB

«HeynoBneTBOPUTENBHO» - 2 | CTABUTCS, €CIU YUCIIO OMIMOOK U HEAOYETOB MPEBBICHIO HOPMY
JUIsL OIEHKH «3» WM TPaBWIBHO BBIIOJTHEHO MeHee 65%
3aJaHuN

Pa3paborunk:

MypasseBa E.E. IIperoaBaTelb

CBIKTBIBKAp
2021



IpakTnyeckoe 3ansitue Ne 1
IIpakTnyeckoe 3ansaTHe Ne 2

Crtpoenue pacTuTenbHOW KIeTKH. (OCOOSHHOCTH CTPOSHUS PACTHTEIBHOU KIICTKH.
Tema 3anacHbIe MUTATEIIbHBIC BEIIECTBA M BKIIOUYCHUS KICTKU. CTpOEHUE KIIETOYHOW CTEHKH

U €€ BUJIOM3MCHCHUS.
eab padboThI:
3agaun:
M3y4YUTh YCTPOWCTBO MHMKPOCKONA, HAYYHUTHCS TOTOBHTh €ro K paboTe, OCBOUTh TEXHUKY
MHUKPOCKOIIMPOBAHUS W TPHUTOTOBJICHHS BPEMEHHBIX IPENapaTOB TMO3HAKOMUTHCS C YCTPOMCTBOM
MHUKPOCKOIIA, WU3YyYUTh TEXHUKY MPUTOTOBJICHUS BPEMEHHBIX IpENapaToB, HAYYUTHCS IPABUIBHO
JIeNaTh PUCYHKU U CXEMBI

OobopynoBanue: mukpockonsl: MBP-1, BUOJIAM, MUKME/I-1, MBC-1, npenMeTHbI€ U MOKPOBHBIE
CTEKJIa, MHUMNETKU, (UIbTpoBaJIbHAas Oymara, MpenapoBaIbHbIC UIJIBI, KOMIUIEKT TOCTOSHHBIX
MUKPOTPENnapaToB «AHATOMUS PACTEHUI»

O0BbexTbI

HCCJIeJ0BAHMSA:

JyKOBMIIA JIYKa, JIUCT IOACH

PeakTuBbI: pacTBOp 1012 B MOAUCTOM Kajuu, JUCTUIUIMPOBAHHAS BOJA
Xoa padoTsl

3apanue 1. M3zyuenue ycmpoiicmea Muxpockona.

1. Haifnure riiaBHbIC YaCTH MUKPOCKOIA!

a) MEXaHHYECKYIO

0) onTUYECKYIO

B) OCBETHUTEIbHYIO

2. 3apucyiite MUKpockor, 0003Ha4ubTe Bce ero yactu (puc. 1).

Puc. 1. YcTpoiiCTBO CBETOBBIX MUKPOCKOIIOB:
A - MUKME/I-1; b - BUOJIAM
1 - okymsp 2 - TyOyc 3 - TyOyconepxateinb 4 - BUHT Ipy0oil HaBOAKHU
5 - MMKPOMETPEHHBIN BUHT 6 - IOJICTaBKa 7 - 36pKajo 8 - KOHAEHCOP
upHcoBas quapparma 1 cBeToQuiIbTp 9 - mpeIMEeTHBIN CTOIUK
10 - peBosibBEpHOE YCTPOHCTBO 11 - 00BEKTHUB, 12 - KOPITYC KOJJIEKTOPHON JINH3BI
13 - maTpoH ¢ naMnoi 14 - HICTOYHMK JIEKTPOIIUTAHUS.

3ananue 2. O3nakomienue ¢ npasuiamu pabomol ¢ MUKPOCKONOM.

Bo Bpemst paGoThl ¢ MHKpPOCKOIIOM HEOOXOJMMO: MHKPOCKOI IOCTaBUTh IITAaTHUBOM K ceOe Ha
paccrosinuu 5-8 cM oT Kpas ctoja. CBeT HampaBisATh 3€pKaJIOM B OTBEPCTHE NMPEAMETHOTO CTOJIMKA.
Paboty C MHUKPOCKOTIOM HAuYMHAIOT c MaJIoro YBEITMUCHHSL.
Mukpockonuio MpenapaToB BCEra HAUMHAIOT ¢ YCTaHOBKH cBeTa. [Ipu pabore B JHEBHOE BpeMs
MOJIb3YIOTCS €CTECTBEHHBIM OCBEILICHHEM, OJITHAKO Yallle NMPHOeraloT K UCTOUHUKAM HCKYCCTBEHHOTO
CBETa, KOTOpble OO0eCIeunBalOT peryiupyemoe ocBemenue (ocserurenn OU-19, OU-35).
IIpu ycTaHoBKe cBeTa KOHIECHCOP JIOJDKEH OBITh MOAHAT JI0 yIopa, UpuUcoBas auadparmMa OTKpHITA.
Hactpoiika ocBemieHus npousBoAUTCS ¢ 00BEKTUBOM Masoro yBenuueHus (8x). Ero omyckaroT Ha
paccrosHue okoso 0,5 cM OT MPEIMETHOro CTOJNMKA, 3aTeM, IJISAAS B OKYJSp M Bpamias 3epkalo,
N00MBaIOTCS PAaBHOMEPHOTO SIPKOT'O OCBEILEHUS BCETO MOJIS 3PEHHUSL.

[TpuroroBneHHbI TpenapaT TMOMEINAIOT HA NPEAMETHBIA CTOJHMK, YKPEIUIAIOT —KJIEMMaMH.
MHUKpPOCKONHIO HaYMHAIOT ¢ 0030pHOr0 MPOCMOTpa Ipenapara npu MajloM yBenuueHud. [Ipu stom,
Habmonas cOOKy, OMyCKaloT OOBEKTHB NPH MOMOIIM MaKpOMETPHUYECKOTO BHMHTA Ha PacCTOSIHHUE
0K0J10 1 cM OT mpenMeTHoro cronuka. ['Jsaas B OKynsdp, U MEUIEHHO Bpalllas MaKpOCK ONMUYECKUMN
BUHT, IIOJHUMAIOT TYOyC 10 TIOSBJCHUS OTYETIUBBIX KOHTYpOB mpemapara. Jlins TO4HOM



(OKYCUPOBKU TMOJB3YIOTCS MHKPOMETPUYECKMM BHMHTOM, KOTOPBIM BpallaloT He Oojee ueM Ha
yeTBepTh oOopora. Ha 3TOM sTame mpu HMcciaenoBaHMM OAKTEPH MOXKHO, MEIJICHHO IepeBUTas
mpernapaT Ha MPEAMETHOM CTOJIMKE, HaWTH HauboJiee MOAXOoNAlIee AJII MUKPOCKOIUH I0JI€ 3PEHUS:
Y4acTOK Mperapara, Ha KOTOPOM MHKPOOPTaHWU3MbI HAXOASTCA B JIOCTATOYHOM JUISL MPOCMOTpA
KOJMYECTBA, pacHojiaraloTcsi B OAMH CJOW, paBHOMEpHO. Ilpu MHKpOCKOMMH €O CpEAHHUM
YBEIIMYEHUEM 3aMEHSIOT OOBEKTUB Majoro yBelnuueHHss Ha oO0bekTtuBel x40 wm x60. O
LEHTPUPOBAHHOM MOJIOKEHUU OOBEKTHBA CBHUJIETENILCTBYET ILIETUYOK (PUKCaTOpa BHYTPH PEBOJIbBEPA.
I'napst B okyssip, emie 6ojiee MEAJICHHO MOAHUMAIOT TYOYC O MOSBICHHS M300paXEHUS M YTOUHSIOT
(hOKyC MHUKPOMETPHUYECKHM BHHTOM. MUKpOCKONUs TpH OONbIIOM yBeTHMYeHHH (00BeKTHB X90)
MPOBOAMUTCS ¢ MMMEPCHOHHBIM MAaciiOM, Karlll0 KOTOPOrO HAHOCAT Ha MperapaT. 3aTeM 3aMEeHSIOT
CyXoil 00bEeKTHB Ha IMMEPCHUOHHBIH, 1101 KOHTPOJIEM TJ1a3a (BU COOKY) MOrpy»Kasi €ro B Macio MouTH
0 CONPUKOCHOBEHUS (POHTAIbHOW JHUH3BI C TMPEIMETHBIM CTEKJIOM. [Jsias B OKyJsip,
MaKpOMETPUYECKUM BHUHTOM CIIETKa MOAHMMAIOT TYOYyC A0 MOSBICHHS HM300pakeHUs Ipemnapara, a
3aTeM C MOMOIIBI0 MHKPOCKOIMMYECKOro BHMHTA J00uBaroTcsi ero (okycupoBku. [lo okoHuaHHH
paboThl MOAHUMAIOT TYOYC, CHUMAIOT C MPEAMETHOrO CTOJHMKA IpenapaT, OMyCKalT KOHACHCOP H
THIATENIFHO YIAISIOT CYXOH XJIom4aTOOyMaKHOW canderkoil Macio ¢ (GPOHTAIbHON JTUH3bI
MMMEpPCHOHHOTO 00BhekTHBa. OCTaTKM MMMEPCHOHHOTO Macja MOTYT MOBPEIUTh JIMH3Y U yXY/IIINUTh
M300pakeHNe MPH MUKPOCKOMUU. [Ipu MHUKPOCKONMMH BO3MOXKHBI CIEAYIOUIUE OIIUOKU: - HEMOJIHOE
OCBEIICHUE TIOJIS 3pPEHHs BCJEICTBHE HENPAaBUIBHOTO IOJIOKEHUS 3€pKajla HIM HEMPaBHIHLHOTO
MOJIOKEHU  oObekTHBa  (NEpPEeIBUHYT HAa  pPEBOJIbBEpE  MHUKPOCKOMA HE  JI0  IIeT4YKa)
- TYCKJIO€ OCBEIICHHE TOJS 3PECHHs IMPH HENPaBHJILHOM IIOJIOKEHUH 3€pKaya, MpH OIYIICHHOM
KOHJICHCOpE WJIM 3aKpbITOH nuadparme, a TakKe MPU HEJOCTATOUHOM KOJIUYECTBE MMMEPCHOHHOIO
Maciia Ha Ipernapare - OTCyTCTBHE PE3KOCTH B M300paKeHUH IIPEMETa - Ipenapar He B (hoKyce.

3ananue 3. M3yuenue memoouxu npueomosienus 6pemeHnblx NPpenapamoa.

Memoouka npuzomoenenus 6pemMeHHbIX NPenapamos

1. Bo3pmuTE IpEAMETHOE CTEKIIO U, JIepKa €ro 3a OOKOBBIE IPAHU, ITOJIOKUTE HA CTOJ.

2. [TonoxwuTe B LIEHTp CTeKJIa OOBEKT UCCIIEA0BAaHUS (TOHKHUE BOJIOKHA BaThl).

3. B nunerky HabGeputre HEMHOro BOJbl U3 CTaKaHYMKa M HaHECHTE Ha mpenapar 1-2 Karuid.
4. BozpMuTe 3a OOKOBBIE TPAaHU MOKPOBHOE CTEKJIO U IMOJIOKUTE €ro CBEPXYy Ha MPEIMETHOE CTEKJIO

(puc.2).
5. [Ipenapat roroB. [lonoxuTe ero Ha MPeAMETHBIN CTOJIUK U PACCMOTPUTE TIOJ] MUKPOCKOIIOM.

Puc. 2 DOramnsl MIPUTOTOBJICHUA MUKPOIIPCIIapara.

3ananue 4. Mzeomoenenue spemenHvlx npenapamos.

1. I3roToBBTE BpEMEHHBIN ITpenapar dMUAEPMbl COYHON YEITYH JTyKOBUIIBI JIYKA.

2. Ilomecture npenapar Ha MPEIMETHBIA CTOJUK U 3aKPENUTE €ro ABYMsl 3aKHUMaMH.

3. PaccmoTpute B MUKPOCKON OOBEKT, JJISi 3TOTO MOJIb3YACh BUHTOM, IJIABHO OMYCTUTE TyOyC Tak,
9YTOOBI HHKHUN Kpail 00BEKTHBA.

4. I'naas B OKyJsIp, MEIJIEHHO TIOJHUMHTE TyOycC, MOKa HE MOSIBUTCS YETKOE M300pakeHUe MpeIMeTa.
5. 3apucyiite cTpoeHue KJIETKHU B KaIule BOJBI, a 3aTeM B pacTBope ioaa BioaucToM Kamuu (puc. 3)
6. [Tocne paboTsl omycTuTe TYOYyC.

Puc. 3 Knetku sniuaepmMbl COUHON YenTyHr JTyKOBHITHI JiyKa (Allium cepa)
1 - nuTomnasma 2 - s11po 3 - CTEHKA KJIETKH 4 - mopa 5 — BaKyoJllb

Bormnpocs! st caMOKOHTpOIIsSt
1. Uto Takoe pasperniaromiasi CmiocOOHOCTh MUKPOCKOTIA?
2. Kak MOXHO OIpeAeNnTh YBEIUYEHUE PACCMATPUBAEMOTO 110]I MUKPOCKOIIOM

obbekTa?
3. B yem otimnumne mukpockonos BUOJIAM u MBC-1?
4. Ilepeuncnuts rnasHble yacTd Mukpockona bUOJIAM 1 MUKME/I-1. B uem ux Ha3HaueHue?



5. Ha3Batb mpaBuia paboTbl ¢ MUKPOCKOTIOM.

IpakTuyeckue 3ansaTus Ne 1

CTPOEHUE PACTUTEJIbHOM KJIETKU
Krnerka siBisieTcst efMHUIICH CTPOSHUS U KUZHEICSITEIbHOCTH BCEX JKUBBIX OpraHu3MoB. OCHOBHBIMU
O0COOCHHOCTSIMHU CTPOCHHUS PACTUTEIHHON KIJIETKHU SBIISIOTCS:

1) Ham4Ke B HUX OCOOBIX OPraHeslI - IIACTU/ (XJIOPOIUIACT, XPOMOILIACT, JIEUKOILIACT)

2) iioTHas, ynpyrast 000J04Ka

3) pa3BuTas cuctemMa BaKyoJICH.

[TmacTunapl ABASIOTCS OCHOBHBIMH ITUTOIUIA3MAaTHUYECKUMH OpPTraHeIaMH  KJIETOK aBTOTPO(HBIX
pactenuii. Ha3BaHue mnpoHCXOAUT OT TIpedeckoro cioBa «plastosy, 4TO B mepeBolie O3HAYAET
«BBUICTICHHBIN».

I'maBHast QyHKUMS MIACTH] - CHHTE3 OpraHMYeCKUX BelIecTB, OjaroaapsHannyuio coocteennbix JJHK
u PHK wu crpykryp OenkoBoro cuHTe3a. B muactugax Takke COJEp>KaTCs IUTMEHTHI,
00yCIIOBIMBAIOININE WX I[BET. Bce BHIBI JAHHBIX OpraHeUl UMEIOT CIIOKHOE BHYTPEHHEE CTPOCHHE.
CHapyXu TJIaCTHIy TOKpBIBAIOT JBE 3JEMEHTapHbIE MEMOpPaHBI, MMEETCS CHCTEMa BHYTPEHHHX
MeMOpaH, MOTPY>KEHHBIX B CTpoMYy 170031 MaTpHKC.
Knaccudukanust miactua mo OKpacke M BBIMOJHSAEMON (DYHKIMH MMOIpa3syMeBaeT NEIeHHUE ITHX
OpPraHOMJIOB Ha TPH THIIA: XJOPOIUIACTHI, JIGUKOIUIACTHI M XpomorutacTel. [lmactunel Bomopociein
UMEHYIOTCS

xpoMarodopamu.

XmopomnacTel - 3TO 3€J€HbIe IUIACTHABI BBICHIMX pPAacTEHHUH, colepkaique xjiaopodpumn -
dboTocuHTE3UpYOMMK MUrMeHT. [IpeacTaBisitoT co0oit Tenbia okpyriioi ¢hopmsl pazMepamu ot 4 110
10 MKM. XUMUYECKU T COCTaB XJIOPOILIACTA:
npumepHo 50% Oenka, 35% xupoB, 7% mnurmenroB, wmanoe koaumuectBo JHK wu PHK.
VY mpencraBuTeneld pasHBIX TPYMIN PACTEHHH KOMIUIEKC MUTMEHTOB, OINPENENSIONNX OKpPacKy |
MPUHUMAIOIINX YJacTHe B (POTOCHHTE3E, OTIMYACTCS. DTO MOATHIBI XJIOPOPMIIa U KapOTHHOUIBI
(kcantopuin u kxapotuH). Ilpu paccmaTpuBaHMM MOJI CBETOBBIM MMKPOCKOIIOM BHJHA 3€pHHCTast

CTPYKTYypa

QJICKTPOH MHKPOCKO Ha6JHOZ[a

JIacTH - 3TO aunl. | Ilo
. P a HBIM oM IOTCS

HeOOoIbIINe
MIPO3pavYHbIE
YILTONIEHHBIE
MEIIOYKH
(ucTepHsl,
WJIM TPaHBbl),

OEJIKOBO-
00pa3oBaHHbI MemOpa pacroiararorg
JINTINTHO o u B
e i HOM necs

HETOCPE/ICTB
CHHO B
CTpOME.

ITpuyem
HEKOTOpBIE
U3 HUX
CTpYyNIIApPOBA




HBI B ITAYKH,
IIOXO0KHE Ha
CTOJIONKH

(Tri1ako
MOHET - rpaH), opyrue, | 6onee KPYIHBIE | HAXOMATCS | MEXKIY
TuimakougaMm | biiarona CTPOEH | YBEIIMYUBAETC

TaKOMYy AKTUBHAA

U. ps HIO, P

CHHTE3UPYIOIIAs MOBEPXHOCTb JIUITHIHO-0EITKOBO-IIMTMEHTHOTO KOMIUIEKCA I'paH, B KOTOPOM Ha CBETY
MPOUCXOIUT (POTOCUHTE3.

XPOMOIUTACTHI - IIIACTUIBI, OKPACKA KOTOPBIX OBIBACT KEJITOI0, OPAHKEBOI'O MIM KPACHOT'O 1IBETA, YTO
00yCJIOBJICHO HAKOIUIEHUEM B HUX KaPOTHHOHU/IOB.

bnarogapss Hanu4ui0 XpOMOIUIACTOB, XAapaKTEPHYIO OKPACKy HMMEIOT OCEHHHUE JIMCTbs, JICIECTKU
I[BETOB, CO3PEBINNE TI0bI (IOMUAOPEI, 10JI0KH). JlaHHBIE OPTaHOMIBI MOTYT OBITH Pa3IMYHON (POPMBI
- OKpYIJIOM, MHOTOYTOJIbHOM, MHOT'1a UTOJIbYaTOM.

Jle#iKoIIacThl MPEACTABISAIOT COOOI OeCIBETHBIC IIACTUIBI, OCHOBHAS (YHKIHS KOTOPBIX OOBIYHO
3amacaromas. PasMepbl 3THUX oOpraHeiul OTHOCUTENbHO HeOosbmme. OHU OKpYriod 1ubo crierka
MPOJIONTOBATON (POPMBI, XapaKTEepHBI JUISI BCEX JKUBBIX KJIETOK pacTeHHWid. B Jeikomiacrax
OCYILLIECTBISCTCS CUHTE3 M3 IPOCTBIX COEAMHEHHM Oojiee CIOXKHBIX - Kpaxmala, >KUpOB, OEJIKOB,
KOTOpBIE COXPAHSIOTCS PO 3amac B KIIYOHSIX, KOPHSAX, CEMEHax, MI01ax.

Ilon SNEKTPOHHBIM MHKPOCKOIIOM 3aMETHO, YTO KaKIbIH JIEMKOIJIACT IOKPBIT JBYXCIOHHON
MeMOpaHo#i, B CTpOME €CTh TOJBKO OJWH WM HEOOJIBIIOE YHCIO BBIPOCTOB MEMOpPaHBI, OCHOBHOE
IIPOCTPAHCTBO 3aIIOJIHEHO OPraHMYECKMMM BEIIECTBAMU. B 3aBHCHMMOCTH OT TOro, Kakue BEIIECTBA
HAaKaIUIMBAIOTCS B CTPOME, JICHKOILIACTHI JEIAT HAa aMWJIOIUIACTBI, IPOTEUHOIUIACTBI U 3JICOIIACTBHI.
Bce Buabpl mmactua uMeroT oOliee MPOMCXOXIAEHHE U CIIOCOOHBI MEPEeXOJUTh M3 OJHOrO BUIA B
npyroii. Tak, mpeBpalleHHe JIEMKOIUIACTOB B XJIOPOIUIACTHI HAOMIOAACTCS TPH TMO3EJICHECHUU
KapToQelnbHbIX KIyOHEHl Ha CBeTy, a B OCEHHUM Mepuoa B XJOPOIUIACTaX 3€JIEHBIX JIMCTHEB
paspyuiaercss xJopopul, MU OHU TPAaHCHPOPMUPYIOTCSA B XPOMOIUIACTBI, YTO THPOSBISETCS
MOKEJITEHUEM JIUCThEB. B Kax10ll onpeneneHHol KIeTKe pacTeHUs MOXKET OBbITh TOJIBKO OJUH BHJ
IIJIACTHUL.

BemectBa KMBOrO COAEPKUMOTO PpACTUTEIBHOM KIETKM - MPOTOIUIACTa M INPOLYKTBI €ro
KHU3HEICATEILHOCTY OUY€Hb Pa3HOOOpa3Hbl. YCJIOBHO HMX OOBEOUHSIOT B JIBE TPYIIBL
1) KOHCTUTYLIMOHHBIE, BXOASIIME B COCTaB >KUBOW MaTepHH, U y4acTBYIOLIME B OOMEHE BEIIECTB
(Oenku, HyKJIEMHOBBIE KUCIIOTBI, JTUIH/IbI, YTIEBOIBI U Ap.);

2) spracTudeckHe BKIIIOYEHHS (Iped. 9p2oH KOMIIOHEHTHI POTOIJIACTa, UTPAIOIIUE BCIIOMOTraTeIbHYIO
POJIb B €r0 KU3HU U SABJSIONINECS TUOO0 HCTOUHUKAMU MaTE€pPUU U SHEPTUU IIPU POCTE U paboTe KUBOU
KJIETKH, TM00 OTOPOCHBIMH MPOAYKTAMH €€ METaboIMn3Ma.

OpHM U3 HUX - 3alacHble BEIIECTBA, T.€. BPEMEHHO HCKIIOYEHHbIE U3 Ipoliecca OOMEHa BEIeCTB
(Oenku, TUIUABI, YTIACBOABI: KpaxMmall, UHYJIUH caxap u 1p.). [Ipyrue BeuiecTa - KOHEUHbIE TPOAYKTHI,
Hampumep, coiu Kanpius. Kpaxman (mmociie IeNTroso3bl) SIBISIETCS CaMbIM paclpOCTPAaHEHHBIM B
pactuTenbHOM MHpe yrieBoaoM. Kpaxman oOpasyercss B XJIOpOIUIacTax BO BpeMsl (DOTOCHHTE3a
(aCCUMUJISIIMOHHBIN WM TepBUYHBIN Kpaxmai). [lozxke OH paspymiaeTcss U CHHTE3UpyeTCs B
aMWJIOIUIacTaxX Kak 3allaCHOW MJIM BTOPUUYHBIA Kpaxmall.

KpaxmanbHble 3epHa uMEIOT pa3Hylo (opMmy U 00pa3ylOT CIOMCTOCTb BOKPYT OJHOW TOYKH,
Ha3bIBaeMoOi 00pa30BaTEbHBIM HEHTPOM. BO3HUKHOBEHHECIOMCTOCTH MPUIUCHIBAIOT YEPEOBAHUIO
IBYX VTIJEBOJOB ammia3bl (JIMHEWHbIE MOJEKYJbl) U aMUJIONEKTHHA (Pa3BETBJIICHHbBIE MOJEKYIIbI).
PacrnionoxeHne cinoeB MoOXeT OBbITh KOHIEHTPUYECKHM (HampuMep, y 371akoB U O00OBBIX) U
IKCIICHTpUUYECKUM (Hampumep, y Kaprodens). B mocnegHem ciydae, TOYka, BOKPYr KOTOpPOH
OTKJIA/IbIBAIOTCA ~ CJIOM,  HaxoAMTCs HE B  LEHTpe 3€pHa, a  CIBUHyTa  BOOK.
AMUIIOIIacT MOXET CcoJepKaTh OJHO (MPOCTOE 3€pHO) WM HECKOJIBKO KpaXMajbHBIX 3€peH
(momycnoxHoe u cinoxHoe). Ecim B neilkomsacte HMMeeTcsl OAHA TOYKa, BOKPYT KOTOPOM
OTKJIaJbIBAIOTCS cIou, TO obpazyercs IIPOCTOE
3€pHO, €CIH JBE U 0oJiee, TO 00pa3yercs CI0KHOE 3epHO, COCTOsIIee KaKk Obl U3 HECKOJIBKUX MPOCTHIX.
[TomycnoxHoe 3epHO 0Opa3zyercs B TOM Ciydae, €CIM KpaxMal CHadaja OTKJIaJbIBAe€TCsl BOKPYT




HECKOJIbKUX TOUYEK, a 3aTemM nocie
CONPUKOCHOBEHHUSI ~ MPOCTBIX  3€peH  BOKPYr HHUX  BO3HHMKalOT ob0mue cion. Dopma

KpaxMallbHbIX 3epeH cBOEOOpa3Ha y KaXI0T0 BUJIA.
B KITyOHSIX rEOpruHa, 3eMJISTHOM rpyum, KOPHSIX OJlyBaHUMKA u JIPYTHX
pacTeHMii  cemeiicTBa  CJIOXHOLBETHBIX  KJIETOYHBIH  COK  COJNEPXKUT  OnNu3kuii K
Kpaxmajly  yIJeBOJ  MHYJIMH,  OTJIMYAIOUIMIiCI ~ OT  KpaxMmajla  pacTBOPUMOCTBIO B
BOJIC. [Tpu neicTBUU cnupra UHYJIUH KPUCTAIIIU3YETCS, oOpa3yer TaK
HA3bIBAEMbIC c(hepOKpPUCTAILIIBL.
benku - 93TO  OCHOBHBIE  OpraHMYECKHE  BELIECTBA,  OMNpENENSIONINe  CTPOCHHE U
cBOiicTBa  xHMBOM  Marepun. B ompegenenneie  ¢aspl  pa3BUTHS  O€IKM  MOTYT
OTKJIA/bIBATbCA B 3amac. 3amacHble Oenku Hamboiee 4YacTo OTKJIAAbIBAIOTCA B BHJE
3epeH OKpYTJION W OBaJIbHOM (hopmBl, Ha3bIBAEMBIX aJICHPOHOBBIMH. 210
npoctele  Oenku - mporeuHbl. OHM  OTKIAABIBAIOTCA B BaKyoJdsX WM  JIGHKOIUIACTax
(aJIeipoOHOIIIIACTHI). 3anacHbIMH Oenkamu OYCHb OoraTsl ceMeHa 06000BBIX u
3JIAKOBBIX pacTeHui. Bospiioe KOJINYECTBO 0eIKOB HAaXOJUTCS B KJIETKAX,
pacrloJyOKEHHBIX MOJ  CEMEHHOM KOXYypoH, B TaKk Ha3bIBAEMOM  alleipOHOBOM  CIIO€.
Jlnnn e BKJIFOYAIOT 00b1IIYIO rpynmny COCIMHEHUN OMOJI0rMYECKOro
MIPOUCXOXKIACHHUS. Jlunu et SBIIIOTCS CTPYKTYpPHBIMH KOMIIOHEHTaMU KIIETKU
(BxogaT B cocTtaB MeMOpaH, O00pa3yloT JIMOUAHBIE Kaluli B LUTOIUIa3ME)  WIH
APracTHUYECKUMU BEIIECTBAMH. 3amacHble Macia 00BIYHO OTKJIQJIbIBAIOTCS B
neikoriacrax, Ha3bIBAEMbIX 0JICOTLJIACTaMH.

IIpakTnyeckas padora 1

Tema OCO0EHHOCTH CTPOEHHS PACTUTEIbHOU KJIETKH

eanb padoThi:

3agauu:

MO3HAKOMUTBCS ¢ (hopMaMH KIJIETOK M IUIACTUAAMHU Ha NMPUMEpPE MUKPOCKOMHMUYECKUX HCCIeOBaHUN
MPEJIOKEHHBIX O0BEKTOB HM3YyUUTh pazHooOpazue (opM KIETOK U CTPYKTYpYy IUIacTHU]

OobopynoBanue:

MHUKPOCKOIIBI,  CTaKaH4YMKHU c BOJIOM, MpEeAMETHBIE u
MTOKPOBHBIE CTEKJIa, CTEKJISTHHBIC MaJOYKH,

MpenapoBalIbHbIE UTJIbI, TUHIET

O0BeKTbI

HCCJIeIOBAHMS:

COYHas Yellys JTYKOBHUIIbI JIyKa, 3peJIble TUIObI
IIMITOBHMKA, TOMAT, ap0y3, JTUCT TPaJAeCKaHIUH, TUCT

KOMHATHOTO PacTeHUs

PeakTuBBI: TUCTHIUIMPOBAaHHAS BOAA, (IIOPOTIIOMH, COJISHAS

KHCIIOTa

Xoa padoTsl

3amanue 1. [Ipucomosnenue u usyuenue npenapamos ¢ pazHou )opmou Kiemxu.
1. IIpuroToBbTE NMpenapaT COYHON YELIYH JIyKa U PACCMOTPUTE €T0 MOJ
MuKpockornoM. Onpenenure GopMy U THI KIETKH.

2. [IpuroroBbTe NMpenapaT MAKOTH TOMAaTa WM apOy3a U pacCMOTPHUTE €ro Moj
MUKpOCKOTIOM (puc. 4). Onpenenute GopMy U THI KIETKH.

Puc. 4 ®opmel Ki1eTOK

a,e,’,H,3 — Mpa3eHXUMHbIe 0,B,],T, - TApEHXUMHbIE
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3ananue 5. H3yuenue cmpoenusi Kiemku.

1. Hanecute kamito BOAbl Ha IPEAMETHOE CTEKIIO. OTAENNUTE JIUCT MIOAEH OT
cTe0J1s1, MOJI0KUTE €ro B KAITI0 U HAKPOWUTE MOKPOBHBIM CTEKIIOM.

2. PaccMotpuTe npenapar noa Mukpockornom. Haliiute 3eeHble KIETKH I0AEH.



3. 3apucyiiTe KJIETKY JUCTA 3JIOACH M MOIMHUIIUTE €€ YaCTH: 000JI0UKY,
LUTOIIIIA3MY, PO, BAKyOJIH, IIIACTUABI (pHC.5).

4. CpaBHUTE CBOM PHCYHOK C M300paKCHUEM PACTUTEIBLHOM KJIETKU B YICOHUKE.
Puc. 5 CrpoeHue kieTku 11cra 3J10/1EH.

3ananue 2. M3yuenue X10poniacmos @ Kiemkax dnuoepmuca 1ucma KOMHaAmuo2o
pacmenus.

1. [IpuroToBbTE MpemnapaT SMUAECPMUCA JIUCTa KOMHATHOTO PACTEHUS U
PaccMOTPUTE €ro MO0l MUKPOCKOIIOM. 3apUCyHUTE XJIOPOILIACTHI KIETKH.

3ananue 3. M3yuenue xpomMoniacmos 8 Kiemkax Makomu WunosHUKdA.

1. HagpexbTe KOXKUILY 3pesioro Miojia MUMOBHUKA U IOCTAHBTE HEMHOTO MAKOTH.
2. MSIKOTh HaHECUTE Ha MPEIMETHOE CTEKJIO B KAIUIKO BOJbI U OCTOPOXKHO
HAKpOMTE MOKPOBHBIM CTEKJIOM.
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3. [Ipu mManoM yBeJIMYEHUHU HAWIUTE YIACTOK CO CBOOOIHO JISKAIUMU KIETKaMHU.
4. PaccmoTtpute mipenapar 1moj; 00JabIIMM yBelnueHueM (puc. 6).

Puc. 6 XpoMoruiacTel B KJIETKaX MSKOTH 3PEJIbIX IUI0JI0B:

A - munoBHUK b - nangsim B - psouna I' - 60spbIIHUK.

1 - xpoMormIacTsl, 2 - Aapo, 3 - 000710YKa KIETKH.

3amanue 4. H3yuenue n1etikoniacmos  Kiemrax dnudepmul JUcma mpaoecKkanyuu.
1. 11 mpUroTOBIEHUS Mpenapara COPBUTE JIUCT € modera TpaaecKaHIuu 1
00EpHUTE €ro BOKPYT YKa3aTeIbHOTO Majblia JIEBOH PYKH, TaK YTOOBI HIDKHSSA
CTOpOHa (h)HOJIETOBOTO 1IBEeTa ObLIa 0OpaIlieHa HAPYKY.

2. [IpaBoii pykoii ¢ MIOMOIIIbIO NPEeNapoBaIbHON UIJIbl HAJOPBUTE SMUIEPMY HAJl
CpeaHel KUIKOo# OJrke K OCHOBAHHUIO JIUCTA U MUHIIETOM CHUMHTE €€ KyCOYeK.
3. CopBaHHBII KyCOYEK IOJIOKUTE Ha MPEAMETHOE CTEKJIO B KaIlJIt0 BOJbI
HapYXKHOU CTOPOHOM M HAaKPOMTE MOKPOBHBIM CTEKIIOM.

4. PaccMoTpuTe npemnapar, HaliAuTe JEUKOIIACThl IPYU MAJIOM YBEJIMYEHUH,
3aTeM - Ipu O0JIbLIOM (pHC.7).

5. 3apucyiite 1-2 KJIeTKH U cienainTe 0003HAUYCHUS.

6. OxoHYMB paboTy, YCTAaHOBUTE MaJlO€ yBETMUEHUE U yOepuTe MUKPOCKOI B
0e301acHOe MECTO.
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Puc.7 1. I'panHas cTpyKTypa XJIOpOMJIACTOB (B CBETOBOM MUKPOCKOIIE)

2 Pa3nble hopMbl XpoMaToPOpPOB B KJIETKAX BOAOPOCIEH:

a - JIEHTOBUHBIN (Y COUPOTUPHI) O - TUIACTUHYATHIN (Y MYXKOLIUHN)

B - 3B&314athii (y 3urdHemsl) 1 - mupeHouab!.

3 [InacTuel B KJIETKAX 3MHUIEPMHCA TPAIECKAHLIUU: Y - 3aMBIKAIOIINE KIETKU
yctbula ¢ xyoporactamu JIII - nefkonaacTel BOKPYT s/ipa U B TSAkKaX LUTOIIA3Mbl
KJIETOK snujiepMuca 6-8 XpomoriacTel: 4 - B KJI€TKaxX 3pejoro mioia MMUIMOBHUKA
5 - B KJIETKaX OKOJIOI[BETHHKA HACTYPLUH; 6 - B KJIETKaX 3peJIoro miojaa psaOuHbI.
3ananue 5 [Ipuecomosnenue npenapamos paouanbHo20 U MaHSeHYUAIbHO20 CPe308
Opesecunbl 1a8POSUUIHU U COCHYL.

1. [IpuroToBbTE MpenapaThl pauaibHOIO U TAHTEHIIUAIBHOIO CPE30B JPEBECHUHBI
JIABPOBHILHU U COCHBI, TOACHCTBOBAB HA HUX (DJIOPOTIIIOLIMHOM U COJISTHOM
KHCIIOTOM (MOKHO UCIOJIb30BaTh TOTOBBIE MPENapaThl).
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2. PaccmoTpuTe npu 60JIBIIOM YBETUYEHUN CTPOEHUE CTEHOK KIIETOK.

3. Ha TaHreHnmaibHOM cpe3e HalAuTe OKaliMIIEHHBIE ITOPHI B pa3pese, a Ha
pasuaIbHOM - B IUIAHE.

4. 3apucyiite u cuenaiite 0603HaueHus (puc. §).

Puc. 8 Knetku cepaneBuHbl modera JaBpOBUIITHH JICKAPCTBEHHOMN

(Laurocerasus officinalis):

1 - mepBuyHas 0060J04YKa 2 - BTOpUYHast 0001049Ka 3 - IPOCTHIC MOPHI

4 - TO XK€, BUJI CBEPXY



Bomnpocsl 111 caMOKOHTPOJIS

1. K kakuM ABYM TpyIimaM MOKHO OTHECTH BCe pasHooOpas3ue popM KIeTok?
2. Kakyto poJib UTPAIOT MJIACTU/IBI B )KU3HU KIETKU?

3. Ha3zBatb ocHOBHBIE TUIBI T1acTHA. Kakoe oHn UMeErOT cTpoeHue?
4. Kakue miactuipl MMEIOTCS B KJIIETKaX 3€JIEHbIX PACTEHUN?

5. B kieTkax Kakux OpraHoB pacTE€HUH 4Yallle BCEr0 MOKHO BCTPETUTh
XPOMOILIACThI?

6. Kakue nurMeHTh UMEIOTCA B XpOMOILIACTax?

7. Kakue QpyHKIIMU BBITOIHSIOT JICHKOTIACTHI?

8. Kakue B3anmHbIe IPEBPAIICHHS] BO3MOXKHBI MEXTy IJIACTHIaMU?
29

IIpakTnyeckas padora 2

Tema 3anacHble NUTATEIbHbIE BEIIECTBA M BKIIOYEHHS KJIETKH.
Iesb padoThl: MOKa3aTh pa3HOOOpA3He 3aMACHBIX MUTATENbHBIX BEIECTB U
KPHUCTAJNIOB MUHEPATBHBIX COJIEH, 00pa3yroImuxcs B

PacTUTENIbHBIX KJIETKaX

3agaum: 03HAKOMUTHCS ¢ OpMaMU KPaXMaIIbHBIX 3€PEH Pa3IMUHBIX
pacTeHuii, oTI0XKeHneM OeJIKOB B CEMEHaX U CO CTPOEHUEM
KPHUCTAJIOB

O0opynoBaHHe: MUKPOCKOIIBI, IPENAapOBAJIbHBIE UIJIbI, TMHIIETHI,
MPEIMETHBIEC U TIOKPOBHBIE CTEKIIA, MUTIETKH

O0BbexTbI

HccaeJ0BAHMA:

kiyoens kaptodens (Solanum tuberosumL.),

peIBapUTEIIbHO HAMOYECHHBIC 36PHOBKU

nmenunsl | (Triticum aestivum L), KYKypy3bl | (Zea

mays L.), | oBca (Avena sativa | L.), ropoxa (Pisu

sativum L.), KycOukH KIyOHs TonmrHamOypa

(Helianthus tuberosus L.), BeinepxaHHbie B 96%-

HOM pacTBOpE 3TUIIOBOIO CIIUPTA B TEUEHUE CEMH -

JECSATU JHEHN, KYCOUKH CYXOW YEIIyH JTyKOBUIIbI

(Allium cepa L.), npOKUIISTYEHHBIE B BOJIE, a 3aTEM

BhIZIep)kaHHbIe 10-15 qHEl B BOJHOM pacTBOpe

TIIMLeprHa

PeakTuBbl: JUCTWILIMPOBaHHAs BOJA, pAaCTBOP MOJa B HOAUAE Kalus,
TIIALEPUH

Xox padoTsl

3ananue 1. M3zeomoenenue u uzyuenue npenapama KpaxmaibHblX 3epeH PasiuiHbix
8U008 pacmeHUll.

1. 3rotoBbTe mpemnapaThl KpaxMaibHBIX 3€peH KapTodens, MIIeHUIbI, OBCa,
KYKYpPY3bl, TOpOXa.

2. IlpoBeauTe peakiyio Ha KpaxMall pacCTBOPOM Ho/ia B HouIe Kamusl.
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3. 3apucyiite mpu OOJBIIOM YBETUYCHUH KpaXxMallbHbIE 3epHa YKa3aHHBIX BBIIIE
pacTeHMid, COXpaHsisi MPOTIOPLIMU MEXTY HUMH.

4. Cnenaiite o603HaueHus (puc.9).

Puc. 9 KpaxmasbHble 3epHa pa3IudHbIX BUJIOB PACTCHHIA:

A - xkaprodensb (Solanum tuberosum) b - mmenuna (Triticum aestivum)

B - oBec (Avena sativa) T - puc (Oryza sativa) [ - kykypy3a (Zea mays)

E - rpeunxa (Fagopyrum sagittatum)

1 - mpocToe KpaxMaibHOE 3€pHO 2 — CIIOKHOE 3 - MOJTYCIOKHOE.




3amanue 2. M3yuenue aneipoHoswix 3epet 8 KiemKax IHOOCNEPMa 3epHOBKU
nuleHuybl meepooll.

1. Bo3bMUTE MOCTOSIHHBIN WM U3TOTOBBTE BPEMEHHBIN MpenapaT NonepeyHoro
cpe3a 3epHOBKH MIIECHUIIBI B Karie peakTuBa (oA + oaua Kkanus).

2. Haitnure nmpu Majiom, a 3aTeM mpu OOJIBIIIOM YBEJIMUCHUH aJICHPOHOBBIN CIION
U PacCMOTPUTE aJIePOHOBBIE 3€pHA.

3. 3apucyiTe HECKOIBKO KJIETOK aIecipOHOBOIO CJIOS, & TAKXKE TPH - YEThIPE
KJIETKH 9H/I0CIIEPMA C KPaXMaJIOM.
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4. Cpenaiite o6o3naueHus (puc. 10).

Puc. 10 3anacHble BemniecTBa B 3epHOBKE NIeHUIbI (Triticum aestivum) Ha
MOTIEPEYHOM Cpe3e:

1 - OKOJIOIIIOIHUK 2 - KOXKYpa CEMEHU 3 - aJleHpOHOBBIN ciiol 4 - Aapo

5 - KJIETKH 3HJ0CcTIepMa ¢ KpaxMallbHBIMH 3€pHaMU 6 - KpaXxMaJibHbIE 3epHa.
3amanue 3. M3yuenue cghepokpucmanios uHyIuHa.

1. U3rotoBbTe mpenapat cpe3a KiyOHs TomnHaMOypa B Karlie TIUIEepUHa.

2. Haiigute npu manom yBelnuueHUU HarloJiee TOHKUM y4acTOK cpesa,
coJiepKaruii chepokpucTamibl UHYJIMHA, 1 PACCMOTPUTE UX MPU OOIBIIOM
YBEJIMUEHUH.

3. 3apucyiiTe HECKOJIbKO KJIETOK CO CEpOKPUCTAIIIAMH U cAeNaiTe 0003HaueHUs
(puc. 11).
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Puc. 11 Knerku knyonst ronunamoypa (Helianthus tuberosus):

1 - chepokpuctamibl (o Xp:kaHOBCKOMY)

3ananue 4. Kpucmannvl wageaugokucio2o Kaubyus 8 CyXux 4euysax ayKa.

1. 3rotoBbTe mpenapar Cyxoil Yelnryu Jiyka U HaiiuTe Ipyu MajioM yBeTUYCHUH
KJIETKH C OJJMHOYHBIMU MAJIOYKOBUIHBIMHU U KPECTOOOPa3HBIMU KpHUCTAIIaMU
OKcajaTa KalbIusl.

2. [IpuroToBbTe MpenapaThl MONEPEYHOTO CPe3a YEpelIKa TpaJeCKaHIIUU 1
OeroHumu.

3. Haiiaure nipu OONbIIOM YBETMYEHUH KIIETKU € paduiaMu U Ipy3aMHu.

4. PaccMoTpuTe U 3apucyiiTe ux, caenante obo3HaueHus (puc. 12).
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12

3

Puc. 12 KneTku pa3nu4HbIX paCTeHUN C KPUCTAJUIaMU OKcallaTa KaJbIIHs:

1 - padupl B KJIETKAX JIMCTA TPAJAECKAHIINH

2 - Apy3bl U OJIMHOYHBIE KPUCTAJUIBI B KJIETKAX Yepelika OeroHuu

3 - OIMHOYHBIE KPUCTAILJIBI B KJIETKAX SMUEPMbI YEIIyH JIYKOBHUIIBI TyKa
Bonpocel 111 cCaMOKOHTPOJIA

1. YUTo Tako€ KOHCTUTYLIMOHHBIE U dPTaCTHYECKHUE BEIIeCTBA?

2. [Ipu moMoIy KakuxX peakTHBOB U KpacUTeNlei MOKHO OOHAPYKUTh B KIIETKaX
3aracHble BEIeCTBa: Kpaxmal, OelKH, ) KHPHOE Maciio?

3. B ueM oTiiuMe NEPBUYHOTO U BTOPUYHOI'O Kpaxmania?

4. Tlouemy KpaxMalibHBIE 3€pHa 00PaA3YIOT CJIOUCTOCTDH?

5. B ueM pa3HuIla MEXTy IPOCTHIM, MOTYCI0KHBIM U CIOKHBIM KpaxMaabHbIMHU
3epHamMu’?

IIpakTnyeckas padora Ne 2
Tema CTpoeHHe KJIETOYHOH CTEHKH U ee BUI0U3MEHEeHHUsI.

esab padoThI: U3YyYUTh CTPYKTYPHYIO OpPraHU3aLHUI0 KIETOYHOM CTEHKHU U
€€ BUJIOU3MECHECHU I



3agauM: U3y4UTh CTPOEHUE KIETOYHOW CTEHKH Ha IpUMEpe
BHYTPUIUIOJHUKA MEPLa OAHOJIETHEr0, TPOBECTH
KCCJICIOBAHUS 110 U3YYECHUIO BUAOM3MEHEHUN KIE€TOUHOU
CTEHKHU

OO0opyaoBaHmne: MUKPOCKOIIBI, IPEIMETHBIC 1 IIOKPOBHBIE CTEKIIA,
MpemapoBalIbHBIC UTJIBI, TMHIICTHI, TepOapHbIe 00pa3IIbI
3JIaKOB, MOCTOSAHHBIN npenapat «PaauanbHbii cpes
JIPEBECUHBI COCHBI»

O0beKTHI

HCCJIeOBAHUM:

TIJI0/1BI 3PEJIOro nepua

JTUCTHILTMPOBAHHAS BOJIA, XJIOP-IIMHK-HO/, (GIOpOrIIOuH,

PeakTussi:
KpenKasi CoJIsiHasi KUCIo0Ta, Kpacutelnb cynan 11

Xoxa padoTsl

3ananue 1. M3yuenue cmpoenus KiemoyHol CmenKu 6HympunioOHUKa nepya
oononemnezo (Capsicum annuum,).

1. Cpenaiite cpe3 sHAOKapIa IJI0Aa KPaCHOTO Mepla 1 MOJIOKUTE Ha MPEIMETHOE
CTEKJIO B KaILJIIO BOJIbI, HAKPOMTE MOKPOBHBIM CTEKJIOM.

2. Ilpu Manom yBeJIMYEHUHU MUKPOCKOIIA HAWJIUTE CPE3, TJI€ KIETKH PacIlOI0KEHbI
B OJIMH CJION.

3. [Ipu GonbIOM YBENIUYEHUH U3YyUUTE OOKOBBIE CTEHKHU.

4. 3apucyiite 1-2 KJI€TKH, TOKa3aB MOPbI HA OOKOBBIX CTEHKAX.

3ananue 2. M3yuenue cmpykmypol OKAUMAEHHBIX NOP 8 KIIeMOYHOU CIEHKe
opesecunbl COCHb.
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1. Mcnonb3ys TOTOBBIN Ipenapar JpeBECUHBI, IPU MaJIOM YBEIMUEHUHU HailiuTe
OKaIMJICHHBIE TTOPBI.

2. 3apucyiiTe 4acTh KJIETKH U 0003HaYbTE OKaMJICHHBIE TOPHI (puc. 13).

Puc. 13 Tpaxeuns! npeBecunbl COCHBI (Pinus sylvestris):

1 - okaliMJIeHHas mopa.

3ananue 3. Onpeodenenue muna 6u0OUIMeHeHUsl KIIeMOYHOU CIMEeHKU.

1. U3rotoBbTe 2 npenapaTta U3 BOJIOCKOB CEMSIH XJIOMYATHUKA: OJMH B Karjie
BOJIbI, APYTOH - B KaIUie XJIOp-IMHK-Ho1a. Habmogaercs okpamuBaHue
LEJUTIOJIO3HOM CTEHKHU B (DMOJIETOBBIN I[BET.

2. M3roToBbTe npenapaT MOMepeyHoro cpesa cTedIst JpeBeCHOro pacTeHUs B
Karuie BOJIbL.

3. IIpu ManoM yBEIMUEHUHN HAWIUTE TOHKOE MECTO HA CPE3E U PACCMOTPUTE €TI0
1py OOJIBIIIOM YBEJIMYEHHUH (KJIETKH UMEIOT CEpOBAThIN I[BET).

4. CHUMUTE OKPOBHOE CTEKJIO, YAATIUTE (UIBTPOBAIBHOM OyMaroit ocratku
BOJIbI M MOJICHCTBYITE HA cpe3 (IIOPOTIIOIMHOM U COISIHON KHUcaoToil. B
pe3yibTare MPOBEACHHON peakIiy, KJIETKH ¢ OOJIBIINM KOJIMYECTBOM JIMTHUHA
MPUOOPETYT BUITHEBO-KPACHYIO OKPACKY.

5. JlpyruM peakTUBOM Ha JINTHUH (CEPHOKUCIBIA aHWINMH) OAEHCTBYITE Ha CPE3,
OKpacKa - JJUMOHHO-XKEJITasl.
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6. I 03HAaKOMJIEHHS ¢ MUHEPAIM3ALUEN KIIETOYHON CTEHKH ITPOBEINTE
NajbllaMH IO JIMCThSIM U CTE€OJISIM repOapHbIX WU JKUBBIX 00pa3LioB OCOK, 3J1aKOB
niu xBoluel. CTeHKN Hapy>KHBIX KJIETOK MHKPYCTUPOBAHbI COEINHEHUIMU
KpeMHus. YTo mpenaeT UM pexyIire CBONCTBa.

Bonpocel 11 CaMOKOHTPOJIA

1. [Tepeuncnure PyHKITUN KICTOYHONU CTEHKH.

2. OnuumTe MEXaHU3M POCTa KJIIETOYHOM CTEHKH.

3. Kakue cTpyKTyphl KISTKHA TPUHUMAIOT y4acTHE B 00pa30BaHUH KJIECTOUYHOM
CTEHKU?




4. Kakve u3MEeHEHUs MOTYT IPOUCXOJIUTh B XUMUYECKOM COCTaBE LIEJTIOJIO3HON
CTCHKH KJIETKHU M KaK 3TO CKa3bIBaeTCs Ha €€ (PU3NISCKUX CBOHCTBaX?

KOHTPOJIBHBIE TECTbBI

BHuMarenbHO MpoYTHTE KaXKIbIA BOMPOC TECTA U BHIOEPUTE MPABUIIBHBIN OTBET.
Bapmuanr 1

1. [Ls1oTHY10 IPO3PayYHYyI0 00010YKY HMEIOT:

a) BCE PaCTUTEIIbHBIC KIIETKU;

0) TOJIBKO MOJIOJIbIE KIIETKH;

B) TOJIbKO KJIETKH KOKHUIIBI JIUCTA, KOXKUIIBI KOPHS, JIYKOBHIIBL.
2. Ilpn cHIbHOM HATPEBAHMHU UJIH 3AMOPAKUBAHUM HUTOIIA3MA KJIETKH:
a) paspylIiaercs;

0) COKMMaeTcs B KOMOYCK;

B) OTXOJUT K 000J10YKe 1 00pa3yeT MPUCTEHHBIN CIIOH.

3. HuTromiasma B KjIeTKe:

a) MEJJICHHO JIBHXKETCS;

0) MEJICHHO JIBMKETCSI TOJIBKO MPH HATPCBAHHH;

B) HE BCerJa JIBUXKETCS.

4. BakyoJ14 ¢ KJ1€TOYHbIM COKOM UMEKTCS:

a) BO BCEX PAaCTUTEJIbHBIX KJIETKAX;

0) TOYTH BO BCEX PACTUTEILHBIX KIIETKaX;

B) TOJIBKO B MOJIOJBIX KJIE€TKAaX.

5. [lnacTuabl B pACTUTEIBHBIX KJIETKAX ObIBAIOT:

a) CHHUMHU, (PHOJICTOBBIMH, MaJTMHOBBIMU;

0) 3eTeHBIMH, JKEITHIMU, OPAH)KEBBIMU, OCCI[BETHBIMH;

B) KaK B «a» U B «O».

6. [LaacTuabl B KJIeTKaX XOPOILIO BUAHBI:

a) MPH MOMOIIIH JTYTIBL;

0) pu OOJILLIIOM YBEJIMYEHUH CBETOBOTO MUKPOCKOIA;

B) TIPU MTOMOIIH 3JIEKTPOHHOTO MUKPOCKOTIA.

7. OKpackKa JTUCTheB, IBETKOB, IJI010B 3aBUCHUT:

a) OT OKpPACKH TUTaCTU];

0) KpacsIMX BEIIECTB, COJIEPIKALINXCS B KIIETOUHOM COKE;
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B) TOTO U IPYTOTO.

8. /IBnkeHHMe HUTONIA3MBI CIIOCOOCTBYET:

a) MePEeMEIEHUIO U KJIETKE MUTATEIbHBIX BEIIECTB U BO3/1yXa, PACTBOPEHHOTO B
HEH;

0) mepeMenIeHuIo SIIpa;

B) NIEPEMENICHUIO BaKyOJIEH.

9. PacTuTesibHbIE KJIETKH COUHEHBI MEXKTY CO0O0:

a) MeXKJICTHUKAMU;

0) 0COOBIM MEXKJIETOYHBIM BEIIECTBOM, HAXOISAITUMCS MEKIY 000JI0UKAMU
COCEJIHUX KJIETOK;

B) BBIPOCTAMH ITMTOIIJIA3MBI.

10. Kaxxnas ;kuBasl KJIeTKAa:

a) MUTAETCSI, IBIIIAT U PACTET B TEUCHHE BCEH CBOEH JKHU3HU;
0) muTaeTcs, ABIIINT, & PACTET JI0 3PEIIOTO COCTOSHUS,

B) IUTAETCA U PacTeT.

11. Opransl pacTeHusi yBeJIMYMBAIOTCS B pasMepax OJarogaps:
a) YBEJIMYEHUIO YHCTIa KIETOK;

0) yBEIMYCHHIO YHCIIA KIETOK U UX POCTY;

B) YBEJTMUYECHUIO YMCIIA KJIETOK U 00pa30BaHUIO0 MEKKIETHUKOB.
12. Ilepen neneHneM KJIETKH NPOHCXOAUT:



a) YIBOCHUE XPOMOCOM;

0) HAKOTUICHHE MTUTATEILHBIX BEIIECTB;

B) HAKOIJIEHUE MUTATEIbHBIX BEIIECTB U MUHEPATIbHBIX COJEH.
Bapmuanr 2

1. OpraneJsibl XapaKTepPHbI TOJBLKO ISl PACTHTEIbHON KJIETKH:

a) IJIaCTU/IbI;

0) MUTOXOHJIPUHU

B) puOOCOMBI
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2. DHAOIUIA3MATHYECKYIO CeTh MOKHO Y3HATDh B KJIeTKeE 10:

a) CUCTEME CBSI3aHHBIX MEX]y COOOH TOJIOCTEH C My3bIpbKaMH Ha KOHIIAX;
0) MHOKECTBY PacIoOJIOKEHHBIX Ha HEeW rpaHeit

B) CUCTEME CBSI3aHHBIX MEXK]Iy COOO0M pa3BETBICHHBIX KaHAJIBIIEB;

3. Opranounabl pacmoJjoxKeHbl B:

a) siape;

0) nMUTOILIa3ME;

B) MeMOpaHe;

4. B kakux opraHouax KJeTKH HAX0AATCcs (pepMeHThI, yYacTBYIOIIME B
OKHCJIEHHH OPraHN4YeCKHX BelIeCTB ¢ 0CBO0OKIEeHNEeM IHEPIHH:

a) B MUTOXOHIPUSIX;

0) B TuTa3mMaTHYECKON MeMOpaHe;

B) B DHJIOIIa3MaTHUYECKOI ceTn

5. B yeM nposiBJIfAETCS CXO/JICTBO XJIOPOIJIACTOB U MUTOXOH/IPUI:

a) OT IUTOIUIa3Mbl OHU OTPAHUYEHBI JIBYMsI IJIa3MaTHYECKUMHU MeMOpaHaMH;
0) B cocTaB MeMOpaH BXOJISAT OCIIKH U JIUITH/IBI,

B) B XJIOPOTLJIACTaX U MUTOXOHJIPUSIX IPOUCXOAUT CUHTE3 MoJieKkyl1 ATD
6. [L10THY1I0 TPO3PaYHYI0 000JI0YKY HMEIOT:

a) BCE pacTUTEIbHbIC KIETKH;

0) TOJIbKO MOJIO/IbIE KIIETKH;

B) TOJIBKO KJIETKH KOKHUIIBI JTUCTA, KOXKHIIBI KOPHS, JTYKOBHIIBI,

7. [Ipu CWJILHOM HArpPeBAHUU WJIU 3aMOPAKUBAHUM HUTOIIA3MA KJIETKH:
a) pa3pyuiaercs;

0) OTXOIUT K 000JI0UKE 1 00pa3yeT MPUCTEHHBIN CIION;

B) COXpaHseTcs

8. BakyoJi ¢ KJI€TOYHBIM COKOM UMEIOTCS:

a) BO BCEX PaCTUTEIbHBIX KJIETKAX;

0) MOYTH BO BCEX PACTUTENHHBIX KIIETKAX;

B) TOJIBKO B MOJIOJIBIX KJIETKAX;
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9. [lnacTuabl B PACTHTEJIbHBIX KJIETKAX ObIBAIOT:

a) CHHUMH, (PUOJIETOBBIMHU, MAJTHHOBBIMH,

0) 3eTeHBIMU, )KENTHIMU, OPAHKEBBIMU, OECI[BETHBIMH;

B) TOJIBKO 3€JIEHBIMU;

10. Kaxxnas ;kuBasl KJIeTKAa:

a) MUTAETCsI, IBIIIAT U PACTET B TEUCHHE BCEH CBOEH JKHU3HU;

0) MUTaeTCs U PacTeT;

B) TUTAETCS U PACTET TOJBKO B 3PEJIOM COCTOSTHUHU

11. Ilepen nenenuneM KJIETKH NPOHCXOAMT:

a) YIBOCHUE XPOMOCOM;

0) HAKOIUICHHE TUTATEILHBIX BEIIECTB;

B) HAKOIJIEHUE TIUTATEIbHBIX BEIIECTB 1 MUHEPAIbHbBIX COJIEH;

12. KnerouHasi 000/104Ka BbINOJIHSIET (PYHKIHUIO:

a) obecrieynBaeT MPOYHOCTh, MOJEPKUBAET KIETKY B TYPrOPHOM COCTOSTHUU U
3allUIIAET TPOTOIIACT OT MOBPEKICHUN;



0) oOecrieunBaeT HEOTPAHUUCHHOE PACTSKEHUE TPOTOILIACTA OCMOTHYECKH
AKTHUBHOW BaKyOJIbIO;

B) oOecrieunBaeT M3MEHEHHUE pa3Mepa U (YOPMBI 3peIbIX KIETOK;
Bapuant 3

1. OnpeBecHeHHe — 3TO MPOLECC OTJIOKEHUS:

a) cybepuHa,

0) TUTHUHA;

B) MUHEPAJIbHBIX COJIEH;

2. OCHOBHOM 3aMIaCHOM YIJIEBOX Yy PACTEHHUH - 3TO:

a) KJIeTYaTKa;

0) Kpaxmair;

B) GpyKTO3a;

3. OcHoBHAas1 QPyHKI[USI MUTOXOHJPHH - 3TO CHHTE3:

a) ATD;
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0) Oenka;

B) KJIE€TYaTKU

4. KiietouHasi MeMOpaHa COCTOUT U3:

a) OCJIKOB U HYKJIEMHOBBIX KUCJIOT;

0) OEJIKOB U JIMMHJIOB;

B) TOJIBKO YIJIEBOJIOB

5. O60J10uKa sIpa 00pa3oBaHa:

a) IByMsI MEMOpaHaMH;

0) monMcaxapuaaMu;

B) OJJTHOM MeMOpaHoii;

6. OcHoBHas1 GyHKIUSI MOJIEKYJI XJ10podu/LIa, PACHOJI0KEHHbIX B TPaHax
XJIOPONJIACTOB:

a) YCKOpPEHUE CBETOBBIX U TEMHOBBIX peakiiii (POTOCHHTE3a;
0) UCTIOIB30BAHNE CBETOBOW YHEPTUH VISl CAHTE3a OPTaHUYECKUX BEIIECTB;
B) paclleIuIeHUe OpPraHUYEeCKUX BEIECTB 1O HEOPraHNUECKHUX;
7. B oTiM4yHe OT XJIOPOIIACTOB, B KOMILJIeKce ['0J1b/I2KH MPOUCXOANT:
a) TPAHCTIOPT BEIIECTB;

0) OKHCIIEHUE OPTaHUYECKHUX BEIECTB IO HEOPTAHUUECKHX;

B) HAaKOIUIEHUE CUHTE3UPYEMBIX B KJIETKE BEILIECTB;

8. K HeMeMOpaHHBIM KOMIIOHEHTAM KJIETKH OTHOCSATCS:

a) A1po;

0) xomruiekc [ 'onbmxu;

B) H/IOIUIa3MaTHYECKasi CEeTh;

9. PuGocoma — 310 OPraHou 1 AKTUBHO Y4aCTBYIOIIUH B:

a) OnocuHTe3e OenKa;

0) cunreze ATO;

B) (pOTOCHHTESE;

10. Kpucrsl umMeroTcs B:

a) BaKyoJIsIX;

0) mmacTuaax;
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B) MUTOXOHIPHSIX

11. CucremMa MJIOCKMX IMCTEPH € OTXOASIIIMMH OT HUX TPyOKamu,
3aKaHYHMBAIOIIUMUCS My3bIPbKAMH, - 3TO:

a) A1po;

0) MUTOXOHJIPUH;

B) KOMILIEKC [ 01b KN

12. X10pomiacThbl — 3TO MJIACTH/IBI:

a) OECIIBETHBIE;



0) 3eJIeHbIC;
B) XKEJTHIE.

IIpakTnyeckas padora Ne 3

Tema O0pa3oBareibHble TKaHu. [leppuunas mepucrema.

Heab padoThbl: U3y4UTh OCOOEHHOCTH CTPOEHUS 00pa30BaTEIbHON TKaHU
3agaum: 03HAKOMHTHCS C OOUIMMH YePTaAMU MHUKPOCKOITUYECKOTO

CTPOCHHUS BEPXYUIKU CTEOISI M OTIMYUTEIbHBIMU

MIPU3HAKAMU MEPUCTEMBI KOHYCa HapacTaHus

OO0opyaoBaHme: MUKPOCKOIIbI, TOTOBbIE MUKPOIIPETIapaThl

O0beKThI

HCCJICIOBAHMSA:

ITOCTOSIHHBIA MUKpOIIpenapar KOHyca HapacTaHus

ctebms amonen (Elodea canadensis Rich.),

MIOCTOSIHHBIM MUKpPOIIpEnapaT KapuOKeHe3a B KIETKax

KOHYMKA JIyKa pernyaToro

Xoa padoTsl

3ananue 1. M3yuenue kapuokeneza 6 Kiemkax KOHUUKA KOPHS VKA pendamoco.

1. PaccmoTpuTe TOTOBBII NpenapaT KApuOKeHe3a KOHUMKA KOPHS JIyKa
peryaToro npu MajaoM YBEIHYEHHH MUKpocKomna. Haliaure Bce ¢as3sl MuTo3a.

2. [Ipu GosbIIOM YBEIMYEHUU MUKPOCKOIA PACCMOTPUTE KXIyI0 a3y MUTO3A.
3. 3apucyiite ux (puc.14), BEIIOIHUTE COOTBETCTBYIOIIEE 0003HAUCHHE.

4. JlaiiTe KpaTKyIO XapaKTepUCTUKY Kaxa0H daze MUTO3a.

3amanue 2. U3yuenue konyca napacmanus cmeois 3100eu KaHaoCKOLL.

1. IIpu Manom yBeIMYEHUHN PACCMOTPUTE MOCTOSIHHBIN MTPenapaT BEpXyLIeYHON
MTOYKH 1100era 3J10/1eu.

2. 3apucyiiTe KOHTYpHBIH PUCYHOK OYKH, 0003HAYMB HAa HEM KOHYC HapacTaHUs,
JIUCTOBBIE OYTOPKH U OYTrOpKH Ma3yIIHbIX MMOYeK (puc. 15).

3. PaccmoTtpuTe npu 60IbIIOM YBETHUEHUH ABE - TPU KIETKU KOHYCa HapacTaHUs
U KJIETKY ¢(hOpMHUPOBABIIETOCS JIUCTA.

4. 3apucyiite u caenaiTe COOTBETCTBYIOIIME 0003HAYEHHUS.
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Puc. 14 ®a3pl MUTO3a M HIUTOKHHE3 B KOHYMKE KOPHS JIyKa (cxema)

1 - uarepdaza 2, 3, 4, - npodasa, 5 - meradasa, 6 - anadasa,

7, 8,9 - Tenodasa, 10 - uutokuHes, 11 - qouepHue KIETKU

Puc. 15 Bepxymeunast Mmepuctema rnooera 310/1eu

(A - mpononbHBIN pa3pe3 b - BHENIHMI BU U IPOJOJIBHBIN pa3pe3 KOHyca HapacTaHuUs
B - xyreTkn nepBUYHON MepUCTEMBI [ - MapeHXMMHasl KJIETKA JINCTA, 3aKOHYMBIIIAS
i depeHIMpoBKY) 1 - KOHYC HapacTaHUs 2 - 3a4aTOK JIUCTA.

3amanue 3.

MALKOT Hsyquue eepxyweqnoﬁ mepucmemasl KOHYUKA KOPHA NUUEeHUY bl

1. Bo3pMHUTE KOHUMK KOPHS MPOPOCTKA MIIEHHUIIBI JUTMHOMN 2-3 CM U pacCMOTpPUTE
C MIOMOILIbI0O MUKPOCKOTIA.

2. CxeMaTU4HO 3apucyiiTe 1 0003HaYbTe 30HBI KOpHS (puc.16).

Puc. 16 KopeHpb npopocTka NIeHnIb MATKON

3aganue 4. Cocmasnenue u 3anojiHenue maoauybsl.

1. 3anmonauTe Tabuiy «Knaccudukaius o6pa3oBaTeIbHBIX TKAHEH

Tabmuma 1

Knaccupukanus oopazoBare/ibHbIX TKAHEH

No Tonorpadus [TponcxoxaeHmne

TNCPBUYHBIC BTOPHUYHBIC

1 Bepxymeunbie




(amuKaIbHBIC)
2 bokoBsie (1aTepanbHbIe)
3 BcraBouHble
(MHTEpKaJISIpHBIE)
4 Panesbie

Bomnpocskl 111 cAMOKOHTPOJIS

1. KakoBbl IpU3HAKU MEPUCTEMATHUECKON TKaHU?

2. B yeM oTimuue nNepBUYHON MEPUCTEMBI OT BTOPUYHOM?

3. Kakue aprymMeHTbl MOKHO MPEACTaBUTH JUIsl OKA3aTENbCTBA TOT0, YTO
BEpXyLIeUHasi MeprcTeMa KOpPHsI IepBUYHAs [10 IPOUCXOKICHUIO?

4. Kakas mepucTtema o0ycaaBIuBaeT HapacTaHUE OpraHa B JUIMHY, a Kakas - B
TOJIUHY?

5. Yto Takoe KOHyC HapacTaHus mobera?

6. Kakue 0cOOEHHOCTH CTPOEHUS UMEIOT KJIETKH MEPUCTEMBbI?

7. Ha3zBaTb BUJIbI MEPUCTEM, PAIUYAIOLIUXCS IO IPOUCXOKIACHUIO U
PacIoNIOKEHHIO B OpraHax pacTeHU.

8. Kakoe 3HaueHue nMeroT nHUIMaibHble kiietku? ['ne onu pacnonaratorcs?
9. IloyeMy pOUCXOAUT 3apacTaHue paH Ha OpraHax pacTeHUH?

IIpakTHyeckas padora Ne 2

Tema CTpoeHue U KJIaccu(puKANNs MIOKPOBHBIX TKAHEH.

Leap padoThl: U3y4UTh OCOOEHHOCTU CTPOEHMSI IOKPOBHBIX TKAHEM:
SMUACPMBI U IEPUEPMBI

3agaun: 03HAKOMUTHCS CO CTPOCHUEM MOKPOBHBIX TKaHEH; C
OCHOBHBIMH THUIIAMM YCTBUYHOTO anmnapara; noka3arb, 4To

SMUEpMa U TepujiepMa CIOKHas TKaHb

O0BbexTBI

HCC/IeIOBAHMSA:

MOCTOSIHHBIE MUKportipenapatsl: «llonepeunslii cpe3

nvcrta upuca (Iris germanica L.), «Bo31ylnIHbIi KOPEHb

opxunHbix (Orchidaceae), «Ilonepeunslii cpe3 BeTKH

Oy3unsbl (Sambucus sibirica)», «Kopka nyba (Quercus

rubra)y, cBexue TUCTbs NIIeHUlsl (Tritticum sp.), TepaHu

(Pelargonium sp.), Kykypy3bl (Zea mays), repOapHble
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o0pa3siiel TUCTheB KopoBsika (Verbascum thapsus L.),

kpanmuBsl (Urtica dioica L.), nactymbeit cymxu (Capsella

bursa pastoris(L.) Moench.), nnatana (Platanus sp. ),

no6eru noamapeHHuka (Galium aparinelL.), moGer po3bl

(Rosa sp.)

Xox padoTsl

3amanue 1. M3yuenue ycmovuunozo annapama.

1. PaccmoTpuTe NOCTOSIHHBIN ITpenapar MoepeyHoro cpe3a JIMCTa upuca.
2. VI3yuute neTany CTPOEHUS 3aMBIKAIOIIMX KJIETOK YCTBUUHOTIO armapara.
3. M3roToBbTe mpenapar SMuIepMbl JINCTA TMIISHUITBI, XJIOPOPUTYyMa, MOJIOYas,
TepaHd U PAaCCMOTPUTE PA3JIMUHBIE TUIIBI YCTHUYHOIO aIapara.

4. 3apucyiTe HECKOJIBKO KJIETOK 3MMIEPMbI M YCTBUYHBIN anmnapar
BBILIIETIEPEUNCIIEHHBIX pacTeHuil (puc. 17). Cuenaiite 0603HaYCHUSI.
Puc. 17 Tunbl ycTbUYHOTO anmnapara:

A - anomouuTtHblid b — neperutHeIit B - nuauutheii I - napanutHsii [ -
aHM30IUTHBIN XK - TeTpanuTHBIN 3 - aKTUHOIUTHBIH (110 TaxTaKAHY)




3amanue 2. H3yuenue mpuxom (8bipocmos) snuoepmul aucma.

1. M3roToBbTe npenapat NpuIaTKOB SMHIEPMbI JTUCTHEB T€PaHU, KOPOBSKA,
KpanuBbl, MaCTYUIbEH CYMKH, TOJIMapeHHUKA.

2. PaccMoTpuTe MX CTPOEHHE IIPU MAJIOM YBEIMUYEHUU

3. 3apucyiiTe U cAeIaiiTe COOTBETCTBYIONME 0003HaUYeHus (puc. 18).

4. PaccMoTpuTE UM 3apUCyITE SMEUPTEHIIBI PO3bI.

5. [IpurotoBbTE BpeMEHHBIH Mpernapar BOJIOCKOB JIUCTHEB FepaHu, sI0JIOHU
JoMalHei, kKapTogens WK nacieHa, CHSIB UX UIJION WM CKaIbIIeTICM.

6. 3apucyiTe BOJIOCKH SIUJICPMbI U CPABHUTE C pUC. 18

Puc. 18 Tpuxombl 1 SMEpreHIIbI

1 - mpocThie MHOTOKJIETOUHBIE BOJIOCKH KapTodels 2 - MPOCThIe OJHOKICTOYHbIE
BOJIOCKH 510JIOHU 3 - BETBUCTHIE MHOTOKJIETOUHBIE BOJIOCKH KOPOBsIKa 4 - 3Be3/14aThie
BOJIOCKH JIOXa 5 - JKEJIEe3UCThIE BOJOCKH Ta0aka 6 - )KeJE3UCThI BOJIOCOK TepaHu 7 -
KTY4UN BOJIOCOK KpanuBbl (IpuMep 00pa3oBaHuUsl YMEPIeHIIA).

3amanue 3. H3yuenue snudepmuca 00HOOOIbHBIX PACMEHULL.

1. [IpuroToBbTE BpEMEHHBIN MUKPOIIPENApaT MUIEPMbI C HUKHEH CTOPOHBI
JUCTa KYKYpY3bl (Zea mays).

2. 3yunte cTpoeHuUe 3MUIEPMbI OJJHOIOIBHOTO PACTEHHS HA IIPUMeEpe JIUCTa
KyKypy3bl. Cenaiite pucyHok u obo3HaueHus (puc. 19).

Puc. 19 Dnuzaepma nucra KyKypyssl (Zea mays):

A - BuJ ¢ TOBEPXHOCTH b - ycTbUuHBIN annapat B - nonepedHsiii pa3pes

1 - 3aMbIKarolIMe KIETKH 2 - MOOOYHAs KJIeTKa 3 - BO3AyIIHAS MOJOCTh 4 - OCHOBHBIE
KIIETKH SIUIEPMBI 5 - KYyTHKYIa 6 - KIIeTKU Me30(duIia.

3ananue 4. M3yuenue cmpoenus snudepmuca aucma 08y001bHO20 PACeHUs. Ha
npumepe nenapeonuu (Pelargonium sp.).

1. [IpuroToBbTE BpEMEHHBI MUKPOIIpENapaT ¢ HUYKHEH CTOPOHBI JTUCTA
MeJTaproHuu.

2. CpaBHHTE (OPMY OCHOBHBIX, TOOOYHBIX M 3aMBIKAIOIINX KJIETOK YCTBHUI] HA
ANUAEpMeE JINCTA KyKYpYy3bl U NIEIaproOHUH.

3. Caenaiite puCyHOK 3UAEPMBI JIUCTA Nenapronuu (puc. 20).

Puc. 20 Dnuaepma HIDKHEW CTOPOHEBI JiCTa nienapronuu (Pelargonium):

1 - OCHOBHBIE KJIETKH 3IHUIEPMBI 2 - 3aMBIKAIOIIME KJIETKU YCThHIA 3 - YCThHUUHAs
11eJb 4 - KPOIOIIUN BOJIOCOK 5 - KEJIe3UCThIN BOJIOCOK (TpUXOMa)

6 - OKOJIOBOJIOCKOBBIE KJIETKU 7 - TOOOYHBIE KIETKH.

3ananue 5. M3yuenue snudepmul 8 nonepeuHom u NpoOOIbHOM CeYeHUU Ha
NOCMOSIHHOM MUuKponpenapame cpesa aucma upuca ( Iris germanica).

1. Ha camoM mpo3payHoM MecTe IpenapaTa Ha rnapajiepMalbHOM (TIPOJI0JIBHOM)
cpe3e 3MUJepMbl IPU MaJIOM YBEJTUUYEHUHN HalAUTE JUTMHHBIE KJIETKH SIHIEPMBI,
MEX/1y KOTOPHIMHU KaK Obl BCTAaBJIEHBI APl MOTYKPYTIIBIX MAJIEHBKUX KIETOK.

2. [Tpu 60bIIOM YBEIMUYEHUH U3YUUTE CTPOCHUE KIIETOK 3MuepMbl (puc. 21).
Puc. 21 Dnuaepma nucra upuca (Iris germanica):

A - BUJ ¢ IOBEpXHOCTH b - ycThbUUHBI annapat B - nonepeunslii paspes.

1 - 3aMBIKarONINE KJIETKHU 2 - YCThUYHAS IIEJb 3 - BO3AYIIHAS MOJIOCTh

4 - moboyYHas KJIeTKa 5 - KyTUKYJa 6 - OCHOBHBIE KJIETKH SIHJIEPMBI

7 - kIIeTku Me30¢uiIa.

3ananue 6. M3yuenue cmpoerus puzooepmvl Ha NOCMOSHHOM MUKponpenapame
KoHuuka xopus ayka (Allium cepa).

1. PaccMoTpuTe rOoTOBBII MUKpOIIpenapar.

2. VI3yuure KJIETKU PU30JICPMBI, ClIeTaiTe pUCYHOK (pHcC. 22).

Puc. 22 Puzonepma KOHUMKA KOPHS:

1 - Tpuxo06macThl, 2 - aTPUX00JIACTHI.

3ananue 7. M3yuenue cmpoenus eeramena Ha 20mogom MuKponpenapame
«Bozoywnuiii kopenv opxuonwix (Orchidaceae)»

1. PaccMoTpuTe BeaaMeH Ha MOCTOSIHHOM MUKporipenapare. O0paTuTe BHUMaHHUE



Ha €ro MHOT'OCJIOHOCTb, HEPAaBHOMEPHOE YTONIIEHHE KJIETOYHBIX CTEHOK.
2. CpaBHHUTE CTPOEHHE NIEPBUYHBIX TKAHEW KOPHSI - PU30JI€PMBI U BEJIaMeHa (puc.

23).

Puc. 23 BenameH Ha BO3AYIIHBIX KOpHSX opxuzeit (Orchidaceae):

A - opxunes (Oncidium) Ha BeTke JiepeBa b - yacTh monepeyHoro paspesa uepes
BO3JIYIIHBIA KOpeHb opxuaeu (Dendrobium) B - To e npu 0oJIbIlIeM YBETUYCHHH.
1 - sugonepma, 2 - BerameH, 3 - Kporouue KIeTKH, 4 - 3k30/1epMa, 5 - POITyCKHas
KJIETKa B DK30/IEpME.

3ananue 8. Cmpoenue nepudepmol u yeuesuyKU Ha NOCMOSIHHOM MUKponpenapame
«Ilonepeunwiii cpez semku Oy3unwvl (Sambucus sibirica)».

1. PaccmoTtpuTe nepuaepMy U YeUEeBUYKY HA MOCTOSSHHOM MUKpOIperapare.

2. Haiinute dennemy, pemtoren, Gpemnoaepmy. OOpatute BHUMaHHE Ha
0COOCHHOCTH CTPOCHHUS KIIETOK 3TUX TKaHEH.

3. Cnenaiite pUCYHKHU CTPOEHUS MEPUAEPMbI U YeueBUUKH (puc. 24).

Puc. 24 [lepunepma (A), BHemHuit Bua yeueBudek (b), yeueBnuka Ha
MIOTIEPEYHOM cpe3e BeTkH Oy3uHbl (Sambucus sibirica)

(B): 1 - octarku snuaepmsl 2 - mpodka (demrema) 3 - pemnoren (mpoOKOBBI
KaMOwmii) 4 - pemronepma 5 - yeueBHUKa 6 - BHINOJHSIONIAS TKAHb.

3ananue 9. M3yuenue ocobennocmetl cmpoenus Kopku 0yoa.

1. PaccmotpuTte kopky nyoa (Quercus robur) Ha TOCTOSSHHOM MUKpoOIIpenapare.

2. U3yunte 0cCOOEHHOCTH €€ CTPOCHUSI.

3. 3apucyiiTe B BHJIe CXEMBI XapaKTep pacroiIOXeHUsI BHYTPEHHUX EPUIECPM BO
BTOPUYHOM KOpe o0eroB 1 noanumuTe o0o3HaueHus (puc. 25).

Puc. 25 Kopka na nonepeunom cpese nyoa (Quercus robur):

| - mepunepma 2 - BOJIOKHA 3 - OCTaTKU MEPBUYHON KOPHI 4 - BTOpUYHAs Kopa

5 - Ipy3bl OKcalaTa KajablHsl.

3ananue 10. 3anonnums mabauyy.

Tabmuma 2
IlokpoBHBIE TKAHU
Ha3Banwue Tkanu Onubdiiema
No Dnuaepma [Tepunepma Kopka
[Ipusnaku (puzogepma)
1 | Oyskuun
) Tumsl TKaHH 110
MIPOUCX0XKICHUIO
3 TxkaHb )KUBas WK
MepTBas
4 TxaHp 0JTHOCIOMHAS WITH
MHOT'OCJIONHAs
5 XUMHUYECKHUI COCTaB
KJIETOYHOM CTCHKH
6 Hannune u Ha3BaHue
BBIPOCTOB KJIETOK
7 Hamnuwue ycrbun,
YUYCBUYCK, TPCIIUH
] MecToHax0XASHUE B

pacTeHuun

KonTpoJibHbIE BONPOCHI

1. ITo kakoMy NMPUHLIKITY TOKPOBHBIE TKAHU JIETSATCS HA NIEPBUYHBIC, BTOPUYHBIC U
Tpernunbie? Ha3BaTh ux.

2. HazBartb ctpoeHue u GyHKIMU dnuaepmbl. Kakne opranbl oHa TOKPHIBACT?

3. Pacckaszatb 0 MexaHu3Me paboThl yCTBUYHOTO armnapara.




4. TloueMy y MHOTOJIETHUX PACTCHHUM dIHIEPMa 3aMEHSETCS TIPOOKOM?

5. Kak uepe3 mpoOKy mpoucxXoauT ra3000MeH U TpaHCTIHpaIus?

6. Ha3zBaTh MOKPOBHBIE TKAHU KOPHS.

7. Yto Takoe snuuth? Kakue 0COOEHHOCTH CTPOCHUS Y HUX HMEET IOKPOBHAs
TKaHb KOPHS?

8. Kakoe 3nauenue umeer Kopka?

9. Kakue opranbl paCTeHHI WM UX YaCTH MOKPBITHI IEPUAECPMO, U KaKHE -
KOPKOi1?

IIpakTuyeckas padora Ne 4

Tema CTPpyKTYypa MeXaHM4YECKUX TKAHEM.
U3YYUTHh OCOOCHHOCTH

esab padoThi: CTPOECHUS MEXaHUYECKUX
TKaHEW B

CBSI3H C

BBITIOJIHSIEMBIMH UMH

GbyHKIUSIMU

O3HAaKOMUTHECs CO
331121‘—[]/12 CTPOCHUEM KIICTOK,

BXOJAIIUX B COCTaB
MEXaHUYECKUX TKaHCH

O0opynoBanme: MHUKPOCKOIIHI, IIPENapOBAJIBHBIE  HIVIBL,
ITOKPOBHBIE CTEKJIa, MUIETKH, MAHLETHI,
MHUKpOIIpEnaparsl:

«[Tomepeunsiii cpe3
ctebuns npHa (Linum
usitatissimum)y,

«IIponmonbHbIA cpe3
ctebns nbHa (Linum

usitatissimum)y»
YepEIIKU CBEKETro JHCTa
O0beKThI CBEKJIbI OOBIKHOBCHHOM
(Beta
HCCJIeTOBAHUA:

vulgaris), repanu (Geranium pratense), CTe0€IIb THIKBBI
(Cucurbita pepo), cemena daconu (Phaseolus)

MMpEaAMCTHBIC
IIOCTOSAHHBIC

JUCTUIUTMPOBAHHAS BOJIA,

9 . 96%-Hblii cCIUPT, XIJIOP-LIUHK
10J1, CEpHOKHUCIIBIN aHWINH

PeakTuBbI:

Xoa padoTsl

3ananue 1. M3yuenue y201K0801l KOAIEHXUMbI HA NPUMEpPe NONEPEYHO20 cpe3a
uepeuKa CeexIul.

1. IIpurotoBbTE BpeMEHHBI MUKPOIIpENapaT NOMEPEYHOro Cpe3a yepelika
CBEXKET0 JIMCTAa CBEKJIbI OOBIKHOBEHHOU (Beta vulgaris) B Karie BOJIbI.

2. PaccMoTpuTe MO MEKPOCKOIIOM YTOJIKOBYIO KOJUTIEHXUMY. OOpaTuTh
BHHMaHUE Ha (OpMY KIIETOK, TOJIIMHY UX 000I04YEeK, HATUIHE XJTOPOILIACTOB.
3. 3apucyiiTe HECKOIBKO KIETOK KOJJICHXUMBI, 0003HAYHTE YTONIIEHHYIO
CTEHKY KJIETKH H MOJIOCTh KJIETKH (puc. 27).

Puc. 27 KonnenxruMa deperika JUCTa CBEKJIbI OOBIKHOBEHHOU (Beta vulgaris):
A - pu Masiom yBenmueHuu b - mpu 6oJbIIOM yBETHYEHUH.

1 - moNOCTh KIETKH 2 - yTOJIIEHHAs KJIETOYHAst 000JI0YKa.

| 3anaHHe 2. H3yqeﬂue cocmaea ‘ KJIEMOYHBIX 000J104eK KOJICHXUMDbL 8 uepeuike

u



| ceexb. |

1. Ucnonb3yst MUKpoIIpenapaT U3 IPeIbIIyIIEro 3aJaHusl C MPaBOil CTOPOHBI OT
MMOKPOBHOT'O CTEKJIA, 100aBbTe Karuio 96% crnupTa, a ¢ 1eBOil - 0TcocaTh €ro
M3JHMIIKA (GHIIBTPOBAIBHON OyMaroi.

2. Yepe3 HECKOJIBKO MUHYT PACCMOTPUTE MOJI MUKPOCKOIIOM.

3. Janee noaeicTByiTE HA Cpe3 XJIOP-LIMHK-H0/I0M (CTEHKHU KJIETOK KOJUICHXUMBbI
MPUMYT (PHOJIETOBYIO OKPACKY).

4. O0BsACHHUTE C)KaTUE YTOIIIECHHBIX MECT 000JI0UYEK MPH IEHCTBUU CIIUPTA, U
KaKUM BEILIECTBOM 00YCJIOBIIEHO OKpallIUBaHUE 000JI0UKH XJIOP-IIUHK-H0/J0M B
(UOTETOBBIN 1IBET.

3ananue 3. M3yuenue cmpoenus KOMIEHXUMbL U CKIIEPEHXUMbL HA npumepe
NONEPeyHbIX Cpe308 cmed.is MbiKEbi.

1. [IpuroToBbTE JBa BPEMEHHBIX MUKpOIIpENapara MomnepeuHbIX Cpe30B cTeds
ThIKBBI (Cucurbita pepo): 1 - B xaruie XJIOp-IMHK-10/1a, 2 - B Karie CEpHOKUCIIOTO
aHWJIMHA.

2. N3yuute cTpOeHHE KOJUICHXUMBI U CKICPEHXUMBI.

3. Cnemnaiite pucyHoK (puc. 28).

Puc. 28 Konnenxuma (1) u ckiepenxuma (2) B crediie ThIKBBI

(Cucurbita pepo).

3ananue 4. Mzyuenue cmpoenus OpesecHbvix 8010KOH HA NPUMepe NONEePeyHo2o U
npoooIbHO20 cpe308 cmebns cepanu (Geranium pratense).

1. ITpuroToBbTE BpEMEHHbBIE MUKPOIIPENApaThl IONEPEUHOr0 U MPOJI0JILHOIO
cpe3oB crebist repanu (Geranium pratense) B Karjie CEpHOKUCIIOTO aHWIIMHA.

2. PaccMoTpuTe Ipyu MajioM yBEJIMYEHUH MUKPOCKOIIA ITOIEPEUHBIN Cpe3.

3. PaccmotpuTe BTOpO# MUKporipenapar (poaoibHbIi cpe3). Haliqute Ha HEmM
JpeBecHHHbIe BOJIOKHA. OOpaTuTe BHUMAaHUE HAa (JOPMY KIIETOK, IIBET U TOJILIUHY
ux 06o104yek. OOBACHUTE U3MEHEHHE 1IBETA KJIETOYHBIX 000JI0UEK JPEBECUHHBIX
BOJIOKOH IIPU JIEUCTBUM CEPHOKHUCIOTO aHWJIMHA.

4. U3yunTte cTpoeHue IpeBECUHHBIX BOJIOKOH U C/eaiiTe pucyHku (puc. 29).
Puc. 29 J/IpeBecunnsie BonokHa cte0st repanu (Geranium pratense):

A-b - B monepedHoM paszpese B - B mpononasHOM pa3pese

1 - 0600YKa KJIETKH 2 - mpocTas mopa 3 - HOJO0CTh KJIETKH.

3ananue 5./3yuenue cmpoenus cKiepeHxumvl cmeo.s avHa (Linum usitatissimum,).
1. PaccmoTtpuTe myOsiHbIE BOJIOKHA HAa TOCTOSIHHBIX MUKpOIIpenaparax
MOTIEPEYHOT0 U MPOAOIBHOTO Cpe30B cTebs AbHa (Linum usitatissimum) (puc.
30).

2. CpaBHHTE UX C IPEBECUHHBIMH BOJIOKHAMH CTEOJIsI FepaHH.

3. Cnenaiite pUCYHOK.

Puc. 30 Jlyosubie BonokHa cteOust mbHa (Linum usitatissimum):

A - mponosbHBIN cpe3 b - monepeunslil cpes.

1 - o6omouka 2 - MOIOCTh KJIETKH.

3ananue 6. M3yuenue cmpoenus ckiepeuoos Ha npumepe MAKOmu He3penoco
nuooa epyuit 06bIKHOBEHHOLL.

1. IIpuroToBbTe NMpenapaT MSIKOTH IJI0Ja TPYLIN B KaIule BOABI.

2. YcraHoBHTE IIpenapaT U pacCMOTPUTE MOJT MUKPOCKOIIOM IPU MaJIoM
YBEITUYEHUH U Jajiee - PU OOJIBIIOM.

3. [logeiicTByiiTe Ha cpe3 GIOPOTTIONMHOM U COJITHOU KUCIIOTOM.

4. PaccMoTpuTe mpenapar Mpu MajloM YBEJIMUEHUHU U OTMETHTE JEHCTBHE
peakTuBa.

5. 3apucyiite U 0003HaYbTE CTCHKY KJIETKH, €€ MOJIOCTh U MOpPHI (puc. 31).

6. Caenaiite BbIBOJBI.



Puc. 31 Cxnepenapl miona rpym (Pyrus communis):
A - TpyIIBI CKIIEPEU]] CPEIU KIETOK MIKOTH ILI0AA

b - cknepenppl: 1 - mapeHXUMHBIE KJIETKH MAKOTH 2 - CTEHKA KJIETKH 3 - MOJIOCTh KJIETKU

4 - mpocTas mopa Ha pazpese 5 - pocTasi mopa B IiaHe
3amanue 7. 3anoanume maodauyy

Tabnuna 3
MexaHn4yecKHe TKAaHU
Ne IIpu3Haku Tunsl
KOJUJIEHXMMa CKJIEpEHX1Ma CKJICPEU/IbI
1 OyHKIUS
2 JKuBas wim mepTBas
dopma KIETOK
3 (mapeHXUMHBbIE WU
MTPO3EHXMUMHBIC)
4 XapakTep yTOJIEHUS
KJIETOYHOUM 000JI0YKH
5 XUMUYECKUI COCTaB
KJIETOYHOU 000JI0YKH
6 MecronoioxeHue B
pacTeHuu

Bonpocel 111 CaMOKOHTPOJISA

1. KakoBbI XapakTepHbl€ MPU3HAKK MEXaHUYECKON TKaHU?

2. B yuem oTinune CTPyKTYphl KJIIETOK KOJJIEHXUMBbI OT KJIETOK CKJIEPEHXUMBI?
69

3. [louemy KoOJUIEHXMMa CBOWCTBEHHA MOJIOJIBIM OpraHaM pacTeHUs?
4. Yro Takoe ckiepenxuma? Ha kakue TUIbl OHa 1eIUTCA?

5. B yem oTinuue 1peBEeCUHHBIX U TYOSHBIX BOJIOKOH?

6. KakoBbl 0COOGHHOCTH CTPYKTYpPBI CKIIepen?

7. Kakoe 3HaueHNe UMEET BbICOKAsi OBOJIHEHHOCTh 000JI04YEK KIETOK
KOJUUIEHXUMBbI?

8. Uto Takoe unnoodaacTsi?

IIpakTnueckas padora Ne 4

Tema CTpoeHue NPOBOASININX TKAHEH.

U3YyYUTh OCOOCHHOCTH

ean padoThi: CTPOEHUS MPOBOSIINX B
CBSI3H C
BBITIOJIHSIEMBIMH UMH
byHKIUSIMEI
03HAKOMUTBCS CO CTPOCHUEM
3apaum:

KJIC€TOK, BXOJAIIIUX B COCTAaB

IMPOBOAAIIUX TKaHEH

Ob6opynoBanue: MHKPOCKOIIBI, MPEMAPOBAIbHBIE | UTJIBI,

MTUTICTKH,

MPEAMETHBIC n ITOKPOBHBIC CTCKJIA,

IIOCTOSHHBIC

npenapatsl: «IIpooabHbII cpe3 IpeBecuHbl COCHBI (Pinus

sylvestris)», «Kopuesuie opisika (Pteridium aguilinum)y»

O0BbexTbI

HCC/IeI0BAHMA:

ctedenb ThIkBBI (Cucurbita pepo)

PeakTuBbI: JUCTHILUIMPOBAHHAS BOJA, CEPHOKHCIIBINA aHUIVH

Xoxa padoTsl

3ananue 1. M3yuume cmpoenue mpaxeuo Ha nOCMOAHHOM MUKpOnpenapame
npo00IbHO20 cpe3a Opegecunbl cochbl (Pinus sylvestris).




1. PaccMOTpuTe MOCTOSIHHBIN TIpenapaT CTPOEHUS TPAXEU/I.

2. O6paruTe BHUMaHUE HA (HOPMY B PACTIONIOKEHUE KIETOK TPaxXeu, TUIIBI ITOp U
UX PACIOJIOKEHHUE.

3. 3apucyiiTe pUCYHOK, cenaiTe ooo3HaueHus (puc. 32).

Puc. 32 Tpaxeuasl ApeBecHHbI COCHBI (Pinus sylvestris):

1 - okaiimMJieHHas mopa.

3ananue 2. [lpuzomosnenue 8pemenH020 MUKponpenapama npooobHO20 Cpe3d
npoeoosauje2o nyuxka cmeb.s moikewvl (Cucurbita pepo) 6 cepnokuciom anunume.
1. IIpurotoBbTE BpEMEHHBIM MUKPOIIPENapaT NpOAOJbHOIO Cpe3a MPOBOISILETO
My4Ka CTeOIs THIKBBIL.

2. PaccMoTpuTe MEKpOIpenapaT npu 00IbIIOM yBeIndeHur. Haiiiute oueHb
KpPYIIHBIE COCY/Ibl, PACIIOJIOKEHHBIE K LICHTPY U PACCMOTPUTE UX ITOBEPXHOCTb.
3. IlepenBruHBTE MUKpOIIpENapaT Ha COCEIHUE COCY/Ibl, UMEIOIINE MEHBIIINE
TUaMETPhl U HaIUTE HA UX IOBEPXHOCTH MMOPUCTBIC, CIUPAJIbHBIE U KOJIbYAThIE
YTOJILEHUS.

4. 3apucyiite OTAeNIbHbIE KJIIETKH COCY/IOB C Pa3HBIMU TUIIAMHU YTOJIICHUS
KJIETOYHOU 0007109kH (puc. 33).

Puc. 33 Cocyanl cTebmns ToikBbI (Cucurbita pepo):

A - nopuctsiii b - cetuarsiii B - ciupanbhblii [ - KOsbyaThIii.

3ananue 3. M3yuenue cocyoos ¢ 1eCmHUYHbIM YMOJIUWEeHUeM Ha NOCMOSAHHOM
MUKponpenapame npooobHO20 Cpe3d KOPHeSUWa NanopomHuKa-opaiKka
(Pteridium aguilinum).

1. Ha nmocTrostHHOM MUKpoIipenapare pacCMOTPUTE MPOJI0JIbHBIN Cpe3 KOPHEBUILA
MAOPOTHHUKA-OPIIIKA U cAeNaiTe pucyHok (puc. 34).

3ananue 4. H3zyuenue

CMpoOeHUsl CUMOBUOHOU MPYOKU HA NPOOOIbHOM Che3e
cmeOsl MbIKEbl. P P P P

1. ITpu GonbIIOM YBETMYEHUH MUKPOCKOIIA HATUTE CUTOBUAHbIE TPYOKH,
pacnosoxkeHHble 0ynxke K nepudepun crediis, BHyTphb OT CII0s APEBECUHHBIX
BOJIOKOH.

2. PaccMoTpuTE KIIETKU-CITYTHUKH, HAXOISIINECS MEXKTY CUTOBHIHBIMHU
TpyOkamu. OOpaTuTe BHUMaHUE HA YUCIIO KJIETOK, COOTBETCTBYIOLINX KaXIOMY
YJICHUKY CUTOBUIHOM TPYOKH.

3. 3apucyiiTe CUTOBUIHYIO TPYOKY C KJI€TKaMHU-CIIyTHUKaMu (puc. 35).

Puc. 34 JlecTHUuHBII cOCy1 KOPHEBHUIIA TATIOPOTHUKA-OPJISKa

(Pteridium aquilinum): 1 - meneBuaHas MoOpa.

Puc. 35 Yacts npoBossiiero myuka ctedist ToikBb (Cucurbita pepo)

B IIPOJIOJIBHOM pa3pese:

1 - curoBuHAs TpyOKa 2 - CUTOBHU/IHAA IIJIACTUHKA 3 - COMPOBOKIAIOIIAs KIETKa
4 - xaMOuii 5 - ceT4aTo-MOPUCTHIN COCY/I.

3ananue 5. M3yuenue nonepeunozo cpesa cmebiist KyKypy3ol.

1. PaccMoTpuTe MOCTOSIHHBIN MTpenapar MONepeyHoro cpesa cTedist KyKypys3bl U
03HaKOMbBTECh CO CTPOCHHUEM 3aKPBITOr0 KOJIATEPaIbHOTO MyUKa.

2. 3apucyiiTe NpoBOAIINN MY4OK U 0003HAUYbTE BCE TKAHHU, BXOJISIINE B €T0
COCTaB.

3. Ha nocrostHHOM mpemnapare B cTediie MoCOTHEYHUKA PACCMOTPHUTE
MIPOBOJIAIINE HJIEMEHThI KCUJIEMbI U 3apHCYHTE BCE BCTPEUYAIOIINECS TUITBI
COCYJIOB, ClIeJIaliTe COOTBETCTBYIOIINE 0003HaueHus (puc. 36).

Puc. 36 Cocyzapl Ha MPOIOTHHOM CEUEHUU CTEOJIS MOJCOTHEUHUKA

(Helianthus annuus):

1 - ciupanbHO-KOIBYATHINA COCY] 2 - CHUPATBHBIN cocy

3 - cnupalIbHBIN COCY/T B pa3pese 4 - JECTHUYHBIN COCYT 5 - MOPUCTHIN COCYT

6 - mepBuYHas 000y104Ka 7 - BTOpUYHast 000JI0UKa § - OKaliMIIEHHBIE TTOPbI

9 - rpanuIa uieHuka cocyna (mo bapeikuHO)

3ananue 6. 3anornums mabauyy




1. 3anonuute TabauLnI 4,5

Tabnuna 4
CpaBHHTEIbHAS XapAKTEePHCTHKA NMPOBOASIIINX TKAHel
CuToBHUIHbBIC
[Ipusnaku TpyoiH Cocynsl Tpaxeuapl
KJIETKH (Tpaxen)
CIyTHUIIBI
1 DyHKIIUU
2 JKuBasi TKaHb WJIM MEPTBast
3 Oco0eHHOCTH CTPOEHUS
4 XHUMHUYECKUHN COCTAB
KJIETOYHOM 0007104YKH
B kakyr 4acTh IpOBOIALLETO
5 my4dka BXOJUT ((hI05My WIH
KCUJIEMY)
Tab6auua 5
CocyaucTO-BOJTOKHUCTBIE MYYKH
No Haspanue nyuxa Hannuue B3aumopacnonoxenune | Opranbl }
KamOust (7109MBI U KCUIIEMBI pacreHuii
1 KonnarepanbHblii
3aKPBITHII
OTKPBITBII
) buxonnarepaibHbIit
OTKPBITHII
3 PannannHbIl
3aKPBITHIN
4 Konuenrpuueckuii
am(uBa3aJIbHBIN
aMmpuKpuOpanbHBIN

Bonpocel 11 caMOKOHTPOJIs

1. ITo KakuM TIPOBOJISIINM TKAHSIM OCYIIECTBIISICTCS ITEPEIBHKEHUE
OpPraHUYECKUX BELIECTB, a 0 KAKUM - MUHEPAJIbHbBIX?

2. B 4em cx0ACTBO OHTOTE€HE3a CUTOBUIHBIX TPYOOK U COCYIOB?

3. Yto Takoe conpoBoxkaatomas kierka? Kakue ee pynkuuu?

4. B yem oTiMuUM€e CUTOBUIHBIX TPYOOK OT COCY0B?

5. Kak 1o1ro ¢pyHKIIMOHUPYIOT CUTOBUAHBIE TPYOKH U COCY/IbI M C YEM CBSI3aHO
MpeKpalieHue ux IesTeIbHOCTH?

6. B 4yem oTiinume cocynoB oT Tpaxeua?
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7. IloyeMy KoJbuaThle M CIUPATbHBIE COCY/IbI CBOMCTBEHHBI MOJIOIBIM OpraHam
pacTeHUi, a MOPUCTHIE, CETYATO-TIOPUCTHIE, IECTHUYHBIE - O0JIee cTapbiM?

8. Kakue cocyibl UMEIOT HAMMEHBIINHN IUaMeTp U Kak1e HauOOoJbIINiA?

9. Kakue nepdopaiuu Mex1y WIEHHKaMH COCYZOB SBIISIOTCS OoJiee
IPUMUTHBHBIMH?

IIpakTnuyeckas padora Ne S

Tema CTPYKTYpPHBIE 0COOEHHOCTH OPTraHU3ALNH OCHOBHBIX
TKaHeH.

Leab padoThI: U3YIUTh OCOOCHHOCTH CTPOCHUSI OCHOBHBIX TKaHEH B
CBSI3U C BBINOJIHAEMBIMU UMHU (YHKIUSIMU

3agaum: 03HAKOMUTHCS CO CTPOCHUEM KIJIETOK, BXOJSIINX B COCTaB
OCHOBHBIX TKaHEU




OO0opyaoBaHme: MUKPOCKOIIBI, IPEIMETHBIE U IIOKPOBHBIE CTEKIIA,
MUTIETKH, TIPENapOBaIbHbIC UTIIBI

O0beKTHI

HCCJIeI0BAHUS:

KIIyOHH KapToders, YEePEeIIoK JMCTa KYBIIIMHKH,
CBEXHI OKOJIOILIOJHUK anejabCrUHa (Citrus sp.),
(bUKCUpOBaHHbBIC

officinaleWigg. ) KOpHU OJIyBaHYHKA (Taraxacum

Xoxa padoTsl

3ananue 1. A3zyuenue cmpykmypsl 3anacaroweti mKauu.

1. IlpuroToBbTe Mpenapat cpe3a KIIyOHs KapTodens 1 03HaKOMbTECh ¢ OOIIMMU
YepTaMu CTPOCHHUS 3aracarolieil mapeHXuMBbI.

2. 3apucyiiTe yyacTOK OCHOBHOHM TKaHU M cjenaiite ooo3Hauenus (puc. 39).
Puc. 39 Ctpoenue 3anacaronieii mapeHXUMbI KIIyOHs KapTodens

(Solanum tuberosum)

3ananue 2. M3yuenue cmpykmypul 6030yXOHOCHOU MKAHU.

1. IIpuroToBbTe MpenapaT MONEPEYHOro CPe3a YepeliKa JUCTa KyBIIMHKHU.

2. 3apucyiiTe y4acTOK BO3yXOHOCHOU TKaHU (a9PEHXUMBI) U cAeTaiTe
COOTBETCTBYIOIIME 0003HaueHus (puc. 40).

Puc. 40 Aspenxuma ctebins yepenika nucta KyBmnHke (Nymphaea alba)

1 - MEXKJIETHUK

3amanue 3. U3yuenue ocobenHocmeri cmpoenusi ACCUMUTAYUOHHOU MKAHU.

1. IIpuroToBbTE BpEMEHHBIN IIPENapaT MONEPEYHOro Cpe3a JIUCTa PEAbKU.

2. [Ipu manom yBeIruUE€HUU MUKPOCKOIIA PACCMOTPUTE XJIOPEHXUMY,
HaXO/SIIYI0CS HENOCPEACTBEHHO MO/ 3MUIEPMOH.

3. U3yunte 0COOEHHOCTH CTPOCHUS aCCUMUIISIIIMOHHON TKaHu (puc. 41).

Puc. 41 AccumunsnmoHHas TKaHb Ha TIOTIEPEYHOM CpE3€ JINCTA PEIBKU
(Raphanus):

1 - BepxHsd snMAepMa 2 - HIXKHSA dMuiepMa 3 - yCThHIIE 4 - manucagHas napeHxuma
5 - rybuaras napeHxuma 6 - kcuiiema 7 - kamouii 8 - grosma

9 - ckiepeHxuma.

3ananue 4. Uzyuenue cmpoenus 6ooosanacaioujeti mKaHu.

1. IIpuroToBbTE MONEpPEUHBIN cpe3 JTUCTa anod (Aloe vera) 1 03HAKOMBTECH CO
CTPOEHHEM BOJ03aIacaoell TKaHH.

2. 3apucyiiTe cXeMaTUYHO PUCYHOK U C/IeNIaiiTe 0003HAYCHHUSI.

IIpakTnueckas padora Ne 5

Tema CTPYKTYpHasi OPraHM3alHs BbIICJIUTEIbHbIX TKAHEH.

Heap padoThl: U3Yy4UTh OCOOCHHOCTU CTPOSHMSI U Pa3IMUHbIE THUIIBI
BBIIEJIUTENIBHBIX TKAHEN

3agauu: 03HAKOMUTHCS C DJIIEMEHTaMU, BXOSIIIMMHU B COCTaB U
Pa3IMYHBIMHU TUIIAMHU BBIIEIUTEIbHBIX TKAHEN

OO0opyaoBaHmne: MUKPOCKOIBI, IPEIMETHBIE U IIOKPOBHBIE CTEKJIA, TUIIETKH,
IIPENapOBaJIbHBIE UIJIbI

O0BbeKThI

HCCJICIOBAHMSA:

KOpEHb OJyBaHUMKA, alleJIbCUH, BETKa COCHBI

PeakTuBBI: JUCTWIUINPOBAaHHAS BOJA, pPAaCTBOP M0Oa B HOAUCTOM KA1
Xox padoTsl

3ananue 1. M3yuenue cmpoenus MiedHUKo8 KOpHs 00Y8aAHUUKA.

1. M3roToBbTe Ipenapar NpoI0JIBHOTO Cpe3a KOPHs OAyBaHYMKA U PACCMOTPUTE




YJIEHUCThIE MIICUHUKH.

2. 3apucyiite u caenaiite 06o3naueHus (puc.42).

3ananue 2. M3zyuenue cmpoenus 1u32eHHbix 6MeCmuiuLy.

1. [IpuroroBbTe MpernapaT NOMEPEYHOTO Cpe3a OKOJIOIIOHUKA arelIbCHHA.

2. PaccmoTpuTe TM3UTr€HHbIE BMECTUIIMILA BBIICICHUMH.

3. 3apucyiite u caenaiite o6o3HaueHus (puc.43).

3amanue 3. M3yuenue cmpoenus 3QhupomaciuyHon JHeenie3xu.

1. IlpuroToBbTe Mpenapar MoIepevHoro cpesa JucTa 3sepodos (Hypericum
perforatum).

2. Haiigute B Me30(uiuie TucTa CXM30reHHbIe BMECTUIIHILA Y(PUPHBIX Macell,
UMeroIre 00BIYHO chepruecKue OuepTaHusl.

3. 3apucyiiTe pUCYHOK U cleiaiite o0o3HaueHus (puc.44).

Puc. 42 Unenucroie Miae4HUKU KOpHS oayBanuuka (Taraxacum officinale)

B IIPOJIOJILHOM pa3pese:

1 - narekc 2 - napeHxuma KOophl.

Puc. 43 Jluzurennoe 3(pupoHOCHOE BMECTHIIUIIE OKOJIOIUIOJHIKA MaHIapHHA
(Citrus reticulata): 1 - pa3zpymaromuecs KJI€TKH, 2 - TIOJIOCTb.

Puc. 44 CxuzoreHHoe BMeCTHIIHIIE YPUPHBIX MAcell Ha MOMEePEUYHOM Cpe3e JIHCTa
3Bepo00s mpoasipsaBiIeHHOTO (Hypericum perforatum): 1 - KIETKH 3MHUIEPMUCA.
3ananue 4. M3yuenue cmpoenus jiene3ucmolx 80J10CK08 HA npumepe dnudepmol
aucma nenapeonuu (Pelargonium.)

1. [IpuroToBbTE BpEMEHHBIN IIpENapar SMUACPMbI JTUCTA MEJAPTOHUU.

2. Ilpu GoJbIIOM yBEJIMUEHUH HA KPAKO Cpe3a, CPeu JJIMHHBIX OCTPOKOHEUYHBIX
MIPOCTHIX BOJIOCKOB, PACCMOTPHUTE MaJI€HbKHE TOJIOBYATHIE BOJIOCKH.

3. 3apucyiTe KeIe3UCThIi BOJIOCOK.

3ananue 5. Cmpoenue dczyye2o 8010CKaA INUOEPMbL TUCMA KPANUBLL 08YOOMHOTU
(Urtica dioica).

1. [IpuroToBbTE BpEMEHHBIHN Mpenapar SMUACPMBI JUCTA KPATTUBEI.

2. PaccmoTtpuTe CTpOCHHE KI'ydero BOJIOCKa U cienaiTe o0o3nadeHus (puc.45).
Puc. 45 XKryuuii Bonocok nucra kpanussl (Urtica dioica):

1 - ocHOBaHUE BOJIOCKA 2 - JKTydas KJIeTKa 3 - iapo 4 - BaKyoJib

5 - nuToruiazma 6 - 0OIOMUBIIHICS KOHYHK KTydel KIETKH.

3ananue 6. M3yuenue cmpoenus cxus02eHHbIX CMOJISIHBIX X0008 HA
MUKpOnpenapame nonepeyHo2o cpe3a Opesecunvl COCHbl 00bIKHO8eHHOU (Pinus
sylvestris).

1. IIpu Manom yBenMUYEHUU HAMIUTE Cpeau Tpaxeu ] (OKpaIIeHHbBIX B KPACHBIN
1BET (PIIOPOTITFOIIMHOM U COJISTHOM KUCIIOTOM) PE3KO BBIJCIISIFOITUECS OKPYTJIbIC
IPYIIIbI HEOKPAILIEHHBIX KIETOK C MEXKJIETOYHBIM MPOCTPAHCTBOM B LIEHTPE.

2. 3apucyiiTe pUCYHOK ¢ 0003HaueHusIMU (puc. 46).

Puc. 46 Cxu30reHHbIi CMOIISIHOM X0/ JPEeBECUHBI COCHBI (Pinus sylvestris):

1 - MEXKIIETHAS TIOJIOCTh 2 - SMUTENINN 3 - KUBBIE MAPEHXUMHBIE KIICTKU

4 - TOHKOCTEHHBIE MEPTBBIE PA3/IaBJICHHbIE KJIETKH 5 - Tpaxeusbl.

3amanue 7. 3anornume madauyy.

Tabnuma 6

BoiaeanrtenbHble TKAHU

IIponyxTsl MecronaxoxaeHue

Tun cexpeunn HanmenoBanue "
BBIICIIEHUS B OpraHax pacTeHUi

Buemnsas Kene3ucrrie BOJIOCKA

KEJIIC3KHU

HCKTAapHUKH

THUIATOAbI

ocMO(opbI

BHYTpeHHSISI CXU3T'CHHBIC BMCCTHJINIIIA

JIU3UT'CHHBIC BMCCTHJIMIIIA




MJICYHUKHU | |

Bonpocel 111 CaMOKOHTPOJISA
1. Ilouemy OCHOBHBIE TKaHH MOJYYHJIM TaKO€ Ha3BaHue?
2. KakoBbI ()yHKIIMM OCHOBHBIX TKaHEH?
3. U3 KkakuX KJIETOK COCTOUT OCHOBHAS TKaHb?
4. Ha kaKoM IpUHIUIIE TOCTPOEHA KIIacCU(UKALIUS OCHOBHBIX TKaHEH?
5. B kakux opraHax pacTeHHUs BCTPEUAIOT Pa3IUYHbIC TUITBI OCHOBHOW TKaHH?

IIpakTuyeckas padora Ne 6

KOpPHS, ero
Tema 30HEBI MHKPOCKOIMYECKO
e NepBUYHOE U
BTOPHYHOE
CTpOeHue.
II0KAa3aTh
OTJIHUYNTENLHBIE
0COOEHHOCTHU
AHATOMUYECKOT
0
CTPOCHUS
KOpHeHn
OJHOIOIBHBIX
(nepBu4HOE
CTPOCHHUE) U
( BTOpHUHOE

e padoThI:

JBY10JbHBIX CTPOEHHE)

pacTeHui

MHUKPOCKOIIHYECKU

3agauu: O3HAKOMHTBCS  C y CTpPOEHUEM
OJIHOJOJIBHBIX U
JIBYIOJBHBIX
pacTeHun
OobopynoBanue MMOKPOBHBI  CTEKJa
) MHUKPOCKOTIBI, MpeAMETHBIE u o
. °
IIpernapoBaIbHbI
€ UIJIbI,
MIOCTOSIHHBIE
npenaparsl:
«KoHuuk

YEXJIUKOM,
KODHSI € .

«ITonepeunsrit
KOPHEBBIM

Cpe3 KOpHs
npuca (Iris «ITonepeunslii
germanica L.), cpe3 KOpHs

ThIKBHI (Cucurbita sp.)»

O0beKThI

HCCJICIOBAHMSA:

MPOPOCTKHU MieHuws! (7 riticum vulgare)

Xoxa padoTsl

3ananue 1. M3yuenue anamomuuecko2o cmpoenusi KOpHs npopoCcmKa NULeHUYbL.
1. PaccMoTpuTe KOpEHB IPpU OMOLIM CTEPEOCKOINYECKOI0 MUKPOCKOIIA,
OTIpe/IeNTUTE TPaHMIIBI BCEX 30H, 3apUCYHUTE U cieNaTh 0003HAUCHUSI.



2. M3roToBbTe mpemnapaT KOHYMKA KOPHSI TPOPOCTKA (MOYKHO MCTIOIB30BaTh
MMOCTOSIHHBIM MUKpPOIIpENnapar) U paCCMOTPUTE €0 B MUKPOCKOM MPU MaJIoM
YBEIIMYCHUH.

3. Haiinute KOpHEBOM YEXJIMK, 30HBI ACJICHUS U PACTSKEHUS KIIETOK, BCACHIBAHMUSL.
4. 3apucyiiTe KOHUUK KOPHS ¥ 0003HAYBTE €T0 30HBI.

3ananue 2. HU3yuenue nep8uuno2o cmpoenust KOpHsa Ha npumepe MUKponpenapam
cpe3a KopHs upuca.

1. PaccmoTpuTe ipu MaJioM yBEIHMYEHHUH MOCTOSHHBIN MUKpOIMpEapar cpe3a
KOPHSI UpHCa U 03HAKOMBTECH C IEPBUYHBIM CTPOCHUEM KOPHSI.

2. 3apucyiiTe 4acTh KOPHS B BUJIC CEKTOpPA M 0003HAYbTE TKAHU M KOMIUICKCHI
TKaHew (puc. 48).

3aganue 3. H3yuenue | desmenvrocmu | kambuaivHozo | cnos | Ha

npumepe

nonepe4dHozo cpesa
KOPDH:l MblK6Eb.

1. U3yuure
yd . cpesa

OCTOSTHHBIN

KOpHS
npenapar

TBHIKBBI U
MONIEPEUHOTO
03HAKOMBTECH C
JIEATETHbHOCTBIO

KaMOHMaIbLHOTO CJI0A.

2. 3apucyiite 1 0003HAUYbTE TKAHU U KOMILIEKCHI TKaHe (puc. 49).

Puc. 48 Ilepsuunoe ctpoenue kopHs upuca (Iris germanica):

1 - ocraTku >nubIEMBI 2 - 3K307iepMa 3 - OCHOBHAS TapeHXHMa

4 - sunoaepMa S - MPoOIyCKHas KJIETKA SHAOAEPMBI 6 - EPULIMKI 7 - y4aCTOK
(b105MBI § - Tyd KCHIIEMBI 2-5 - mepBUYHAs Kopa 6-8 - eHTpaIbHbINA HUIHHIP
3ananue 4. M3yuenue anamomuiecko2o cmpoenus KOpHenio0o8.

1. PaccMoTpuTe MOCTOSIHHBIE MUKPOITIpENapaThl KOPHEIJIO0B C Pa3IMYHbIM TUIIOM
3aJI0KEeHUs KaMOMsI U OTJIO)KEHUEM 3allacHbIX BEILECTB:

1 - monoxambuanvnwliL:

a - noammubiti (MOTIEPEYHBIN Cpe3 KOPHEIII01a MOPKOBU - Daucus sativus);

0 - kcunemuwiii (IOTIEPEYHBIN Cpe3 KOPHEIUToAa peabku - Raphanus sativus).

2 - noauxambuansHulll (IOTIEPEYHBIN cpe3 CBEKIHI - Beta vulgaris).

2. 3apucyiiTe cXeMaTUYHO MOHOKaMOMaJIbHbIE KOPHETLI0/1bI (MOPKOBb, pe/ibKa) U
nonukamMOuanpHbIi (puc.50).

Puc. 49 Bropuunoe crpoenue kopHs ThIkBbI (Cucurbita pepo),

ClieBa JIeTAJIbHBIA PUCYHOK, CIIpaBa-CXeMaTHYHBIMI:

1 - nepBuYHas Kcuiema 2 - BTOpUYyHasi Kcuiema 3 - paJuaibHbii J1yd 4 - kKaMOuanbHas
30Ha 5 - IepBUYHAsL U BTOpUYHASA ()II03MBI 6 - OCHOBHAsI TAPEHXMMa BTOPUYHOM KOPBI 7 -
nmpoOka (1-3 - kcunema 5-7 - BTopuyHas Kopa)

Puc. 50 ITonepeunsie cpe3bl KOPHEIUIOAOB C PA3IMYHBIM TUIIOM 3aJI0KEHUS

KaMOus U OTJIOKEHHEM 3alacHbIX BEIIECTB: A - MOHOKaMOUaIbHBIN (hJI0IMHBIN
(MOpKOBB - Daucus sativus) b - MoHOKaMOuanbHBIN KCUIIEMHBIN (peabka - Raphanus
sativus) B - nonukamOuanbHbli (cBekna - Beta vulgaris) 1 - nepugepma 2 - BTOpU4Has
¢dnosma 3 - kamOuii 4 - BropuuHasi KCuiiema 5 - nepBUYHas KCUiIeMa.

Bomnpocsl 111 caMOKOHTPOJISI

1. 13 xakux 30H coCcTOUT KopeHb? Kakyro (pyHKIMIO BHIOTHSIET Kax/as U3 HUX?

2. Yro npexacrasisger co0oil kopHeBoM uexauk? OxapakTepu3oBarh ero GyHKINUN

1 OCOOEHHOCTH CTPOCHHUSI.

3. B kakoii 30He KOpHS MO>KHO HaOJI0JaTh IEPBUYHOE CTPOCHHUE KOPHS U [TOUYEMY
€ro Ha3bIBAIOT MEPBUYHBIM?

4. Yto npeacTaBisioT codooi 6baprepHble TKaHu kopHsa? KakoBo ux crpoeHue?

5. Kakue KoMITJIeKChl TKaHEeH MOXKHO BBIZCTUTH MTPU NEPBUYHOM CTPOSCHHH KOPHS?
6. KakoBa posib pu3ozepmbl (3MHOJIEMBI) B KaK JI0JIT0 OHA (DYHKIIMOHUPYET?




7. KakoBO CTpOE€HHUE 30HBI MPOBEJICHUS Y OJTHOJOJIbHBIX paCTCHUNA?

8. C yeM cBs3aH nepexo KOpHs OT NEPBUYHOIO K BTOPUYHOMY CTPOEHUIO?

9. 13 Kakux KOMIIJIEKCOB TKaHEH COCTOUT KOPEHb C BTOPUYHBIM CTPOCHHUEM ?
10. B ueM cXOACTBO U OTIMYME B CTPOEHUHU KOPHSI MOPKOBH, PEIbKU U CBEKJIbI?

IIpakTnueckas padora Ne 7

Tema AHaTOMHUYeCKOe CTPOEHHUE CTedJIsl.

Heab padoThl: U3YyUUTh OCOOCHHOCTU CTPOCHHUSI CTEOIeH Y pa3IMuHbIX

pacTeHuit

3agauu: NO3HAKOMHUTHCS C OOIIMM IIAHOM CTPOSHUS CTEeOIeiH

OJTHOJIOJIBHOTO U JIBY/I0JIHOTO PAaCTeHUM, a TAK)KE C TUIIAMU

BTOPUYHBIX H3MEHEHUI MPOBOAALICH CUCTEMBI ABYAO0TbHBIX

pacTteHuii (y4KOBbIM, IEPEXOIHBIM, HEITYYKOBBIM)

OO0opynoBanme: MUKPOCKOIIbI, IOCTOSIHHBbIE MUKPOIIpENapaThl MONEPEUHbIN

cpe3 cTebiis cocHbl (Pinus sylvestris), IOTIEPEYHBIA Cpe3 BETKU

munel (Tilia cordata), nonepeunslii cpe3 cTedis pxu (Secale

cereale), moriepevHsIii cpe3 credis upuca (Iris germanica),

NoNepeuHbI cpe3 cTediis MoThKa (Ranunculus repens)

O0BbeKTBI

HCCJIeIOBAHMSA:

cTe0au KyKypy3sl (Zea mays), mansl (Tilia cordata Mill.),

noaconHeyHuka (Helianthus annuus L.), Kupka3oHa

(Aristolochia sp.), mansl (Tilia cordata), pxu (Secale

cereale), upuca (Iris germanica), motuka (Ranunculus repens)

Xoa padoTsl

3amanue 1. U3yuenue anamomuueckoeo cmpoenus cmeoneu.

1. U3yuute cTtpoeHune ctediis KyKypy3bl (IEpBUYHOE CTPOEHHE). 3apucynTe
CXEMAaTUYHO U clesaiite 0003HaueHUsl.

2. N3yuuTte cTpoeHue cTediis KupKa3oHa (IIydkoBOe CTpoeHue). 3apucyiiTe o1uH
CEKTOp M clenaiire o0o3Hauenus (puc. 51).

Puc. 51 Cxema ctpoenus crebis kupkazoHa (Aristolochia sp.):

1 - smunepmuc 2 - KOJUIEHXUMa IEPBUYHON KOPBI 3 - MapeHXUMa NEePBUYHOMN KOPBI
4 - sHp0nEepMa S - cKiIepeHxuMa 6 - mapeHXruMa Mepuirkia 7 - nepBuyHas (iaosma
8 - BropuuHas ¢osMa 9 - myuxkoBsiii kamOuil 10- BropruHas kcuiema 11 - nepBuyHas
keniema 12 - Mmexxnmy4ykoBbsld kamOuit 13 - cepaneBuna (o bapbikuHoit)

3ananue 2. M3yuenue anamomuuecko2o cmpoenusi cmeobns NOOCOIHeUHUKA.

1. U3yuute cTpoeHne ctediis NOCOTHEYHHKA (TIEpEX0IHOE CTPOCHHUE).

2. 3apucyiiTe OIMH CEKTOp U caemnaiite 06o3HaueHus (puc. 52).

3ananue 3. M3yuenue nep8uyHol cmpyKkmypuvl cmeois.

1. O3HaKOMbTECH C IEPBUYHOM CTPYKTYpOIl CTEOIISI C XOPOILIO BHIPAKEHHOM
MEPBUYHOM KOPOW Ha MOCTOSITHHOM MUKpOIIperapare MonepeyHoro cpesa credis
upuca (Iris germanica) (puc. 53).

Puc. 52 Cxema crpoenus ctebmns noaconsHeunuka (Helianthus annuus):

1 - smunepma 2 - koteHxuma 3 - spgoaepma 4 - Iepuuuki 5 - gpuosma (nepBUYHas U
BTOpHUYHAs) 6 - KaMOUI ITyYKOBBIM U MEXITYYKOBBIN 7 - BTOpUYHAsI KCUJIEMa

8 - cmossgHbIE X0b1 9 - mepBuyHas kopa 10 - neHTpanbHblid nUaUHAP 11 — BOIOCOK.
Puc. 53 Ionepeunstii cpe3 credinst upuca (Iris germanica) ¢ XOpouo

BbIpakeHHOU Kopoii (A) u ero cxema (b): 1 - snuaepma 2 - xjgopeHXxuMa

3 - sHnoznepMa (2-3 - mepBuYHasA Kopa) 4 - CKIEpeHXUMa IEPULMKIA 5 - OCHOBHAsA
napeHxuma 6 - 3aKphIThIN KOJUTATEPATbHBINA MY4OK (4-6 - IIEHTPATbHBIN ITUITHHAD).
3ananue 4. M3yuenue nepsuyHol CmpyKkmypovl cmeois picu.

1. ITo3HaKOMBTECH C IEPBUYHON CTPYKTYpOH cTeOs pxu (Secale cereale) ¢ mnoxo
BBIPQ)XEHHOW NEPBUYHOI KOPOH, OECTIOPSI0YHBIM PACTIONI0KEHUEM ITPOBOISIINX



MYYKOB ¥ OOJIBIIION MOJOCTHIO B IIEHTPE cTeOIs1 (CTEOEIb COIOMUHA - PHUC. 54).
Puc. 54 Tlonepeunsrii cpe3 cTebmnst pxu ( Secale cereale ) ¢ mnoxo

BBIpOXKCHHOU MepBUYHOM Kopoi (A) u ero cxema (b):

1 - snunepma 2 - ckiepeHxuma 3 - XJ0peHXuMa 4 - 3aKphIThIi KoJulaTepalibHbII
MIy4OK 5 - OCHOBHAS MapeHXuMa 6 - MOJIOCTb.

3ananue 5. M3yuenue nonepeunoco cpesa cmebis 1unbsl.

1. PaccMoTpuTe MOCTOSHHBIN MUKpPOIIpEnapaT MonepeyHoro cpesa cTelist UMb
(Tilia cordata), c HEMYYKOBBIM TUTIOM 3JI0KECHHS KamOus (puc. 55).

3ananue 6. M3yuenue nonepeunozo cpesa cmeoisi KUPKA30HA.

1. PaccMoTpuTe MOCTOSIHHBIN MUKpPOIIpenapaT MonepeyHoro cpesa creds
KupKazoHa (Aristolochia clematitis) ¢ Ty4KOBBIM TUTIOM CTPOCHUS CTEOIS C
3JI0KEHUEM MEXITYUYKOBOTO KaMOus (puc. 56).

Puc. 55 HemyukoBslii Tun crpoenus cre6:st nunsl (Tilia cordata) B

nonepednoM paszpese ( I ) u cxema crpoeHus ctedis Ha pa3HbiX ypoHsax (11 ):

A - cpe3 Ha ypoBHE MOSBJICHUs IpokamMOust b - Ha ypoBHE MOsIBIEHUS KaMOust;

B - Ha ypoBHEe chopMUPOBAHHOMN CTPYKTYPHI.

1 - npoxam6uii 2 - ocTaTku 3nuUepMbl 3 - MpoOKa 4 - KoJUIEHXUMa S - mapeHxuma
KOpBI 6 - sH10/1epMa (4-6 - mepBUYHAs Kopa) 7 - NepUllMKInYecKkas 30Ha § - mepBUYHas

dnosma 9 - TBepabit 1y6 10 - msarkuit 1y0 (BTopuuHas (rosma) 11 - cepieBUHHBIH

ny4 (7-11 - BropuyHas kopa) 12 - kamOwuii 13 - oceHHss
npeBecrHa 14 - BeCeHHss

npesecrHa (13-14 - roguuHOE KOJIBIO IPEBECUHBI) 15 - BTOopuuHas apeBecuHa
16 - nepBuuHas apesecuna (15-16 - qpeBecuHa) 17 - nepumenymispHas 30Ha 18 -
ocHOBHas napenxuma (17-18 — cepaueBuna 7-18 - IEHTpaJIbHBIN LUIUHJD).

Puc. 56 IIy4ukoBblii TUII C MEKITYYKOBBIM KaMOUEM B cTebJie KHPKa30Ha

(Aristolochia clematitis ) B moniepeunom cpese ([ ) u cxema ctpoenus credis

Ha pa3HbIX ypoBHAX (Il ): A - cpe3 Ha ypoBHe nosiBieHus rnpokamobus b - Ha ypoBHe
nosiBiieHUst kKaMOus B - Ha ypoBHE c(OpMUPOBAHHOM CTPYKTYPBHI.

1 - npoxam6uii 2 - sanmaepMma 3 - KoJIeHXHMa 4 - mapeHxuma Kopsl 5 - sHnoaepma (3-
5 - mepBHYHas Kopa) 6 - ckliepeHXUMa nepunukia 7 - gpiaosma, 8 - kcuiiema 9 - mydkoBbIi
kamOuii (7-9 - OTKpBITHIN KoJUIaTepasIbHbIN My4oK) 10 - MeXITy4KOBBIM KaMOUii

11 - cepaueBuHHBIN Ty4 12 - napeHxuma cepaAueBUHbI (6-12 - HeHTpaIbHbIN
HUATTUHD).

3ananue 7. Mzyuenue cmpoenusi cmebia ¢ Ny4KO8bIM MUNOM 6€3 3A10MHCEHUs.
MEHCNYUKOBO20 KAMOUSL.

1. U3yuute cTpoeHne ctediis C MyYKOBBIM THIIOM 0€3 3a710KEeHUsI MEXITyYKOBOTO
KaMOusl Ha TOCTOSTHHOM MHUKpOIIpenapare MOoNepeyHoro cpesa cTeds JII0THKA
nomy4dero (Ranunculus repens) (puc. 57).

Puc. 57 I1yuxoBblit TUIT 6€3 3aJI0KEHUS MEXITYYKOBOIO KaMOUs B cTelIie
moTHKa nonydero (Ranunculus repens) B monepednoM cpese (1) u cxema
cTpoeHus ctediis Ha pa3HbIX ypoBHsX (11 ): A - cpe3 Ha ypoBHE NOSBICHUS
MpoKaMOust

b - Ha ypoBHe nosiBieHus: KaMOus; B - Ha ypoBHE C(OPMHUPOBAHHOM CTPYKTYPBHI.
1 - npoxam6uii 2 - sanmaepMa 3 - mapeHxuMa Kophl (XJIOpeHXHMa U adpEeHXHMa)
4 - cknepenxuma 5 - prmosma 6 - myuKoBbIi kamOuii 7 - keunema (5-7 - KoJutarepanbHbIi
My4OK) & - MapeHXuMa CepALUEBUHBI 9 - OJIOCTh

3ananue 8. M3yuenue cmpykmypvl cmeois 2010CeMEHHbIX PACTEeHU.

1. O3HaKOMBTECH CO CTPYKTYpPOH CTEOJIsI TOJIOCEMEHHBIX PACTEHHI Ha IpUMepe
COCHBI OOBIKHOBEHHOM (Pinus sylvestris) ¢ UCIIOJIb30BaHUEM MIOCTOSIHHOT'O
MHUKpOIIpernapara mornepeqHoro cpesa (puc. 58).

Puc. 58 Ctebens cocHbl (Pinus sylvestris) B TOTIEpEYHOM pa3pese:

A - gactp nornepevyroro cpesa b - guiosma u kamOuid, ¢ mprIIeralomuMu




TpaxeuaamMu KCUaeMsl. | - mpoOka 2 - mapeHXuma MepBUYHON KOpHI 3 - ¢utosma 4 -
KaMOwmii 5 — kcuiema 6 - BECeHHUE Tpaxeuibl 7 - OCEHHHE TPAXEeU bl 8 - CMOJITHON X0/
9 - cepnueBuna 10 - cepaueBuHHBINA ay4 11 - TyOsiHas mapeHxuma

12 - curoBuaHas TpyOKa.

Bomnpocsl 111 caMOKOHTPOJIS

1. KakoBbI 0cOOEHHOCTH CTPYKTYPHI (DII03MBI U KCUIIEMbI Y XBOMHBIX ?

2. [1o kakUM TUCTOJOTHYECKUM AJIEMEHTaM MOYKHO OTJIMYUTH CTE0EINb
rOJIOCEMEHHOI'0 PaCTEHUsI OT CTE0IISI IPEBECHOIO OKPBHITOCEMEHHOT0?

3. KakoBbI 0COOEHHOCTH CTPOCHUS CTEOJISI OHONONBHBIX pacTeHuit? [louemy
cte0esnb OOJIbIIMHCTBA OJHOJOIBHBIX HE YTOJIIAeTCs?

4. C yeM CBSI3aHO BTOPUYHOE yToJIIeHHe cTebmneii? KakoBbl ocoOeHHOCTH
CTpoeHHUsI cTebJiel ¢ BTOPUYHBIM YTOJIIICHHEM?
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5. Kakue u3BecTHbI OCHOBHBIE TUITBI 3aJI0’KEHUSI KaMOUS B CTEOJISIX COCYAUCTHIX
pacteHuii?

6. KakoBbl pa3nuuus B MPOUCXO0XKICHUU MIEPBUYHON U BTOPUUHOM KOpbI? U3 Kakux
THUCTOJIOTMYECKUX 3JIEMEHTOB OHU COCTOAT?

7. Yto 00ycnaBiruBaeT BOZHUKHOBEHUE ITyYKOBOTO, IEPEXOJAHOTO  HEITYYKOBOIO
(CILTONIHOTO) THUTIOB CTPOCHUS CTEOIIS ABYOIBHBIX PACTCHUH?

8. C uem cBs13aHO 00pa30BaHUE T'OJAUYHBIX KOJIEI[ B IPEBECUHE?

9. Kakyo pojib BBIIOIHSIOT CEpALIEBUHHBIE JIY4H B cTedIe?

10. M3 xakuX THCTOJIOTUYECKUX PJIEMEHTOB COCTOST cepALeBrHHbIE Tyun? Kak
OTJIMYUTD IEPBUYUHBIN CEpPALIEBUHHBIN JIy4 OT BTOPUYHOTO?

IIpakTHyeckas padora Ne 7
Tema AHaTOMHYECKOE CTPOEHHUE JINCTA.

Heab padoThl: U3YYUTH OTIMYUTEIbHBIE OCOOCHHOCTH BHYTPEHHETO
CTPOEHHUS JIMCTHEB PA3JINYHBIX PACTCHUIN

3anaum:
ITO3HAKOMUTBCS c OCHOBHBIMU 3aKOHOMEPHOCTSIMU
JIUCTHEB
CTPOEHUS JIBYJIOJIbHBIX,
OJTHOJIOJIBHBIX U
XBOMHBIX pacTeHui 51 HEKOTOPBIMU [IpU3HAKaMU
KcepoMopduzma
XBOM COCHEL Ha puMepe CTPOEHUs
MHUKPOCKOIIBI, CTEKJIA, IIPENAPOBAJILHBIE | UIJIBI,
ITIOCTOSIHHBIE
MUKpOTpenaparhl:
«JIner kamenuu
(Camelia
. . «IIonepeynslii
Jjaponica)y,
Cpe3 XBOM COCHBI

OO6opynoBanue: 0ObIKHOBEHHOMU (Pinus sylvestris)»

O0BeKTbI

HCCJIeIOBAHMS

nmucthsa puxyca (Ficus elastica), Kykypy3sl (Zea mays)

PeakTuBBI: CEPHOKUCIIBINA aHUIIMH

Xox padoTsl

3ananue 1. M3yuenue anamomuuecko2o cmpoeHus Iucma Kameauu.

1. ITpu Manom yBEIMYEHUH MUKPOCKOMA PACCMOTPUTE CPE3 TMCTOBOM IMIIACTUHKHU
JIMCTa KaMEeIuU.




2. IlepetinuTe K 1eTaTbHOMY M3YUYEHHUIO TKAaHEH TIPHU OOJIHIIIOM YBEITHYCHHH.
CpaBHUTE CTpOEHNE BEPXHEN U HUKHEHN SMUEPMBI.

3. OT™MeTbTE OCHOBHBIE OTIIMUUTENbHbIE PU3HAKK: 00JIee YTOJIIICHHYIO
HapyXHYIO CTEHKY, 00Jie€ MOLIHBIA KYTUKYJISPHBIA IOKPOB U IIOYTH ITOJTHOE
OTCYTCTBHE YCTBUI HAa BEPXHEH 3MHIepMeE.

4. N3yunte Me30pmL1. 3apuCyiTe JIUCT KaMeluu 1 0003HAUbTE SMUACPMY
(BEpPXHIOIO U HUKHIOKO), YCTHHUIIE, CTOJIOYATHINA U T'yOUaThIid Me30(HUILI,
MPOBOJIAIINN MTYYOK C KCHIIeMo# u (hiosmotii (59).

Puc. 59 Crpoenue nucra kamenuu sinoHckoi (Camelia japonica) c
JIOPCOBEHTPAIbHBIM TUIIOM Me30(uILIa;

1 - BepxHas snmepMa 2 - cToa04aras napeHxuma 3 - ryouaras napeHxuMa

4 - kneTKa ¢ Apy3oi 5 — ckiiepensia 6 - TpOBOASIIUMN MYYOK 7 - HYKHSS dIUAepMa
8 - ycrbule.

3ananue 2. M3yuenue anamomuuecko2o cmpoenus IUCma ¢ U301amepaibHONAIUCaAOHbIM MUnoM
Me30¢unna ¢ ucnoIbL308aHuem 6PEMeHHO20

MUKponpenapama nonepeunozo cpesa aucma guxyca (Ficus elastica).

1. PaccMoTpuTe OCTOSIHHBIN Npenapar u 3apucyiTe cXeMy CTpOEHHS JINCTa
¢ukyca (puc. 60).

Puc. 60 Ctpoenue nucta ¢ukyca (Ficus elastica) c n3onarepaabHONATNCAIHBIM TUIIOM Me30duia:
1 - BepxHsis sniuaepMa 2 - TUIoAepMa 3 - IUCTONUT 4 - cToyi0YaTas mapeHXuma

5 - rybuaras mapeHxuma 6 - kcuiema 7 - ¢pyiosma 8 - CKIIepeHXuMa

(6-8 - KomnarepanbHbIi My40K) 9 - HIOKHI snuaepMa 10 - yCThbUUHBIN anmnapar.
3ananue 3. M3yuenue anamomuuecko2o cmpoenus Iucma KyKypy3ol.

1. Ha BpeMeHHOM MUKpoOIIpenapaTe MonepeuyHoro cpesa iucta KyKypyssl (Zea
mays) pacCCMOTPHUTE U30JIaTePATBHBIN THIT Me30(MIIIa, TIPOBOISIIUE TKAHH
TJIABHOM M MEJIKOU KUJIOK (puc. 61).

Puc. 61 Ctpoenue nucta KyKypy3sl ( Zea mays ) ¢ u3ojarepajibHbIM TUIIOM
Me3oduiuia: 1 - BepXHss snuepMa 2 - MOTOPHBIE KIETKH 3 - Me30(pHIuI

4 - mpoBOASIIINI YYOK 5 - 00KJIaI0OUHbIE KJIETKU 6 - HUKHSIS SMUJEpMa.
3ananue 4. M3yuenue anamomuyeckol cmpyKmypbl X60U 20710CEMEHHDIX.

1. Ha mocTOsSSHHOM MHUKpOIpenapare MmolepeyHoro cpe3a XBOU COCHbI
OOBIKHOBEHHOM (Pinus sylvestris) U3y4nTe CTPOCHUE JIUCTA C LIEHTPUUECKUM
tunoM Mezodummia (puc. 62).

2. CHauana pacCMOTPHTE CPe3 MPU MAJIOM YBEJIUYECHHUH U 3apUCYHTE €T0
KOHTYpbl. HanecuTe Ha cxemMy IpaHMIIbI OTAEIBHBIX TKAaHEH U EPEUIUTE K
M3yUYEHHIO Mpenapara npu O6osblioM yBenuueHuu. [1o mepe paccMoTpeHus TkaHen
CXEMY JCTAIU3UPYHUTE.

Puc. 62 Ctpoenue nucra (XBOH) COCHBI OOBIKHOBEHHOM (Pinus sylvestris )

C LIGHTPUYECKUM TUIIOM Me30(uLa:

A - neranbHbIN pUCYHOK b - cxeMaTHyHBIN.

1 - smmaepma 2 - yCTbUYHBIN annapar 3 - runogepma 4 - ckinaauaras mapeHxuma, 5 -
CMOJISIHOH X011 6 - sHoAepMa 7 - keusiema 8 - ¢uiosma

7-8 - mpoBoAsAImMI My40K 9 - ckirepenxuma 10 - mapeHxuma.

Bonpocel 11 cCaMOKOHTPOJIA

1. HazoBuTe THIIBI ME30dUILIA.

2. I'ne pacnionaratorcsi ycTbULla y JOPCOBEHTPAIBHOIO ¥ M30MAIUCAJHOTO
Me30(huIIIa TUCTHEB?

3. B uem oTiinume Mexay cToi04aroil u rydouyaroil mapenxumoii nucra? Yem
00yCIIOBIIEHO UX PaCIOIOXKeHNE?

4. KakoBo cTpoeHHe NMPOBOJAIMX IIyYKOB JIucTa? B ueMm oTiinyne KpymHbIX
MMYYKOB OT MEJIKUX?

5. Iloyemy kcuema B IpOBOJISIIEM ITyUKe oOpalieHa K BepXHel cToOpoHe jucTa?
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6. KakoBa yHKk1us Ki1eToK-00KIa10K?



7. B uemM 0coO€HHOCTB CTpOCHHS Me30(huiIa XBou?
8. Kakue npu3Haku B MUKPOCKOIIMYECKOH CTPYKTYpE JHCTA CBUIETEILCTBYIOT O
KCepoMOp(PHOCTH pacTeHUs?
KOHTPOJIBHBIE TECTbI

BHuMaTenbHO MPOYTHUTE KaXKABIH BOMPOC TECTa U BHIOEPUTE MPABUIBHBIN OTBET.
Bapmuanr 1

1.TkaHb - 310

a) rpymna KJIETOK CXOAHBIX 110 CTPOCHUIO

0) rpyIna KJIeTOK CXOJHBIX IO CTPOCHHIO U (YYHKIIHSIM
B) TpYyIINa KJIETOK HAXOIAUINXCS BHYTpHU CTEOs
2.Koxuna jucra - 310:

a) MeXaHH4YecKas TKaHb

0) MOKpOBHAs TKaHb

B) OCHOBHAs TKaHb

3.Kunerku o0pa3oBaTeJbHbIX TKaHEeH — 3TO:
a) HeOOJIbIIIME C TOHKOW 000JI0YKOM

0) UMEIOT MEJIKOE PO

B) HECTIOCOOHBI JICTUTHCS

4.I1po4HOCTH PACTEHUIO PUIAIOT:

a) MOKPOBHBIE TKAaHU

0) OCHOBHBIC TKaHU

B) MEXaHUYECKUE TKAHU

5.XJ1opomiactbl HAXOAATCH B KJIeTKaX:

a) oOpa3oBaTeIbHBIX TKAHEH

0) OCHOBHBIX TKaHCH

B) IPOBOJSAIIUX TKaHEH

6. JlyOuHHbBIE BOJIOKHA KOPBI - 3TO:

a) MEXaHHYECKHUEe TKaH!

0) oOpazoBaTebHBIC TKAHU

B) IPOBOASIINE TKAHU

7.Hayka o TkaHsAX:

a) [IUTOJIOTHS

0) TUCTOJIOTHS
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B) O0TaHMKa

8. KamoOwmii - 310!

a) MOKPOBHAsI TKAHb

0) oOpa3oBaTenbHas TKaHb

B) MeXaHWYecKas TKaHb
9.®0TOCHHTE3UPYIOIIAS] TKAHD PACIIOJIOMKEHA B:
a) KOpHE

0) Kope

B) JIUCTBSIX

10. B cemenax ¢acosim MHOTO:

a) MEXaHUYECKUX TKaHEeH

0) 3amacaronux TKaHen

B) IPOBOJAIIUX TKaHEH

Bapmuanr 2

1.K pacTuTe/ibHBIM TKAHAM OTHOCSTCS:

a) MMOKPOBHBIE U MPOBO/ISAIIIHE

0) MBITIICYHBIC U MEXAaHUYECKUE

B) SMHUTETUAIBHBIE U TPOBOISIINE
2.J1okpoBHBbIEe TKAHU BBHINOJHSAIOT:

a) 3alUTHYIO (QYHKIIHIO



0) MpUIAIOT IPOYHOCTH PACTCHUIO

B) CITy’>KaT JJIsl IEPEIBIIKECHUS BEIIECTB

3.CuHTe3 U 3amacaHue Pa3HbIX BELIECTB - 3TO (PYHKUMS TKAHEH:
a) 00pa3zoBaTEIbHBIX

0) OCHOBHBIX

B) MEXaHUYECKUX

4.Kcuiiema OTHOCHTCH K:

a) MEXaHUYECKUM TKaHSIM

0) MOKPOBHBIM TKaHIM
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B) IPOBOJIAILUM TKAHSIM

5. K npoBoasimeil TkKaHu Jiy0a OTHOCUTCS

a) Kcuiema

0) KOHYC HapacTaHHs

B) (hiosma

6. IloxpoBHasi TKaHb 00Pa30BAHHA KJIETKAMU:
a) JKUBBIMU

0) MEPTBBHIMU

B) )KMBBIMHU WJIH MEPTBBIMU KIIETKAMU

7. Ha moBepxXHOCTH KOpPHe# cTedJield 1 JIMCTheB HAXOASTCS:
a) MOKPOBHBIE TKAHU

0) 3amacaromnecs TKaH!

B) cToJIOYaTasi TKaHb

8.Crosi04yaTas u ry0uaTas TKaHH - ITO:

a) 3amacaromas

0) ocHOBHAas

B) IpoOKa

9.CutoBuAHbIE TPYOKH 1y0a KOPBI - 3TO:

a) MPOBOAAIIAs TKaHb

0) NOKpOBHAsl TKaHb

B) 0Opa3zoBarenbHasi TKaHb

10. PacTBOpéHHBIE B BO/Ie MUTATEJIbHbIC BEIECTBA NEPEIBUTAOTCS M0:
a) OCHOBHBIM

0) TPOBOASIIIUM

B) MEXaHUYECKUM

Bapuant 3

1. Poct apeBecHOro credJisi B AJTUHY MPOMCXOTUT 32 CYET JIeJIeHUs H POCTa:
a) KJIIETOK KaMOWs;

0) CUTOBHJIHBIX TPYOOK;
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B) KJIETOK BEpXYIIKHU CTEOI;

2. [lepBUYHBIMH MO MPOUCXOKIEHHUIO SIBJISIETCS:
a) (emorex;

0) npoxamOuii;

B) KaMOMii;

3. B cocTaB KcHJIEMBI CT€0JISl JINNbI BXOIAT:

a) COCY/Ibl U TPAXEHU/IbI;

0) ApeBecHbIC BOJIOKHA;

B) JipeBeCcHas MapeHX1Ma;

4. ®YyHKIMIO 3aIMTHI U ONMOPHI Y PACTEHUIT BHINMOJIHSIOT TKAHH:
a) MEpUCTEMBI;

0) mpoBoasIIKE;

B) MEXaHUYECKHE.

5. CepaneBuHA COCTOUT U3 TKAHEIi:



a) OCHOBHOM;

0) MEXaHUYECKOM;

B) IIPOBOIAIIEH

6. ’KuBble KJIETKH 4aCTO OTCYTCTBYIOT B TKAHSAX:
a) MOKPOBHOM;

0) MEXaHUYECKOM;

B) 3aIacaroIiei;

7. PocT 1peBecHOro cTedJisl B TOJIIMHY MPOUCXOIUT 32 CUET JIeJIeHUs U
POCTAa KJIETOK:

a) IPEBECUHBI;

0) cep/LEeBHHbI;

B) 00pa3oBaTeNbHON TKaHH

8.®ynkums razoodmMena y cred/ist BO3MOKHA Oj1arogaps:
a) YeUEBUYKAM;

0) 4yeueBMYKaM WIIH YCTHHIIAM;

B) yCThUILIAM.

117

9.BoaHble pacTeHUs He COIEPKAT:

a) MEXaHUYECKUX TKaHeH

0) OCHOBHBIX TKaHEH

B) IPOBOJAIIMUX TKAHEN

10. Y 0x1HOZ0JIBLHBIX PACTEHUH HET:

a) hmosmMb1

0) KCHIIEMBI

B) KaMOust

IIpakTnyeckas padora Ne 8

Tema IIpopocTok. Tunbl # GopMBI KOPHEBBIX CHCTEM.

MI0KAa3aTh Pa3jIMnyus B CTPOCHUU IPOPOCTKOB U

ean padoThI: KODHEBHIX

CUCTEM OJIHOJIOJIBHBIX U ABYJOJBHBIX PACTEHUN

3aaun: U3Y4YUTh OCOOEHHOCTH CTPOEHMSI IPOPOCTKOB
pa3IMYHBIX

pacTeHuit

Oo0opynoBanme: yawky [letpy, mpenapoBaJIbHBIE UIJIbI

O0BeKTHI

HCCJICIOBAHMSA:

MIPOPOCTKH: MIIeHNLHI (1 riticum aestivum L.), oBca

(Avena sativa L.), dacomu (Phaseolus vulgaris L.),

ThIKBBI (Cucurbita pepo L.)

Xoxa padoTsl

3ananue 1. HA3zyuenue cmpykmypwvt npopoCcmros.

1. PaccMoTpuTe pa3sHOBO3paCTHBIE MPOPOCTKHU MILIEHUIIBI, OBCA, (hacoiu.

3apucyiiTe IpOpOCTKU B pa3HBIX (azax pocTa u caenaiite o6o3HaueHus (puc. 63).
Puc. 63 CtpoeHue npopocTKOB:

A - paconu b - nmenunsl B - kykypy3sl

1 - pacTymuii 3IUKOTHIIB (TIEPBOE MEXKI0Y3JIHE INIaBHOTO 1mo0era) 2 - y3en cemsiioneit
3 - pacTyuuii THIOKOTHIIb 4 - KOpHEBasl IMIeHWKa S - TJIABHBIA KOPEHB 6 - 00OKOBBIE KOPHU
7 - IpUAATOYHBIE KOPHH.

Jlabopartopnast paborta 2

Tema Tunbl 1 popMbl KOPHEBBIX ccTeM. CTpoeHne KOpHSI.

| Llean paGoThl: | MO3HAKOMHTHCS | c | THmamu | kopHeBBIX | cucteM |




MeTtamopdo3aMu

KOpHS
U3Y4YUTh OCOOCHHOCTHU
3apaun: CTPOEHUSL KOPHEBBIX
CUCTEM U
BUJOM3MEHEHUI
KOpHEM
MHUKPOCKOIIBI, YaIIKH
OobopynoBanue: Herpu,
MpEenapoBAIbHbIE

WTJIBI, TepOapuii

pacTeHuii pa3HbIX
KOPHEBBIX CHCTEM

CHUCTEMATUYECKUX
(nayH, HBETKOBBIE

rpymn Pa3IUYHBIX CEMENCTB)
KOPEHb

vpuca, TBIKBBI, opxuned | (MOCTOSIHHBIE | MperapaThl

MOTIEPEYHBIX

Cpe30B

O0beKThI MPOPOCTKU: nmeHuisl | (Triticum aestivum L.) OBCa
(Avena sativa | L.), | dbaconu (Phaseolus | vulgaris | L.),

HCCJIeIOBAHMS

TBIKBbI (Cucurbita pepo L.), | xopHEemIosl MOPKOBH,

CBEKJIbl, PEIUCa, KOPHEBbIE LIUIIKH I€OpriuHa
Xoa padoTsl

3ananue 1. M3yuenue munos kopHesgwix cucmem.

1. PaccMoTpuTe KOpHEBBIE CUCTEMBI Pa3HBIX THIOB (CHCTEMa TTIABHOTO KOPHS,
CHCTEMa IIPHUIaTOUYHBIX KOPHEN).

2. CpaBHMTE POUCXOXKIEHHE U OCOOEHHOCTH (POPMHUPOBAHHUS,
MIPUCTIOCOOUTENBHBIN XapaKTep CTEPKHEBOM U MOUKOBATON KOPHEBBIX CUCTEM.
3. 3apucyiiTe ¥ OTMEThTE IJIaBHBIN, OOKOBBIE, TPUIATOYHBIE KOPHHU, KOPHEBYIO
menky (puc. 64).

Puc. 64 Tunb! KOpHEBBIX CUCTEM

3amanue 2. M3yyenue 301 KOpHsL.

1. PaccMoTpuTe KOpeHb (IIPOPOCTOK) M OMPEAETUTE TPAHULIBI BCEX 30H.

2. U3roToBbTe mpenapaT KOHYUKA KOPHS POPOCTKA U PACCMOTPUTE €TI0 B
MHUKPOCKOII [IPY MAJIOM YBEJIUYEHUH.

3. HaiiguTe KOpHEBOM YEXJIMK, 30HBI JIEJIECHUS, pACTSHKEHUS KIJIETOK U
BCACHIBAHMSI.

4. 3apucyiiTe KOHYUK KOPHS ¥ 0003HAYBTE €r0 30HHI (puc. 65).

Puc. 65 KoHunk KOpHS IpOPOCTKA MILIEHULIBI

3amanue 3. Buoousmenenue KopHetl.

1. PaccmoTpuTe BUIOM3MEHEHHS] KOPHSI B CBSI3H C BBIMOJHEHUEM Pa3IUYHBIX
byakumii (puc. 66).

2. PaccmoTpuTe 1 3apucyiiTe cpe3 uepe3 KOpeHb 0000BBIX C KIIyOeHbKaMH,
rayCTOpUU MOBUIIUKU.

3. U3yunre pa3HooOpa3ue BO3AYIIHBIX KOPHEH: AbIXaTelIbHbIE KOPHH,
XOJyJbHbIE KOPHU, KOPHU-TTOATIOPKH.

4. 3apucyiite cpe3 uepe3 BO3AyIIHbIe KOPHU OPXUAHBIX (puc.67).

5. PaccmoTtpuTe 0c00yr0 TOKPOBHYIO TKaHb - BEJIaMEH.

Puc. 66 Bunonsmenenue kopHen

Puc. 67 Bo3ayuiHsie KOpHUA OPXHIAHOTO

1 - suduTHAS OpXUACS ¢ BO3AYUTHBIMUA KOPHIMHU 2 - 4acTh IMONEPEYHOT0 pa3pe3a
BO3yITHOTO KOPHS OPXUJIEHU; B HIDKHEH HapYKHOM YacTa - CJIOU MEPTBBIX KJIETOK,




MOTJIOUIAIONINX BOY.

3ananue 4. Maxkpockonuyeckoe cmpoenue KOpHeni00o8.

1. PaccmMoTpuTe BHEIIHEE CTPOCHHE KOPHEILIOI0B CBEKJIbI, MOPKOBH, PEIbl U
JIPYIUX paCTEHUMN.

2. HaiiguTe yKOpOUYEHHYIO U paCHIMPEHHYIO YaCTH KOPHEIUIOAOB.

3. 3apucyiiTe 0MH U3 KOPHEIUIOJ0B U OTMETUThH I'OJIOBKY, IICHKY, COOCTBEHHO
KOPEHb.

3amanue 5. Mukpockonuyeckoe cmpoenue KOpHenio0o8.

1. 3yunTe mocTosHHBIE MTpernapaThl MOMEPEUYHBIX CPE30B KOPHEH MOPKOBH,
PEAbKHU U CBEKIIBI.

2. 3apucyiiTe cXeMaTUYHO MOHOKaMOUaIbHbIE KOPHETIIO bl (MOPKOBB, PEelIbKa) U
noJTMKaMOuabHbIN (cBekna) (puc. 68 - 70).

Puc. 68 Bropuunoe crpoenue kopHs MopkoBu (Daucus carota):

1 - mpoOka; 2 - mapeHXuMa BTOPUIHOM KOPHI; 3 - KaMOuaabHas 30Ha;

4 - BTOopuYHasi KCWJIeMa; 5 - IepBUYHAs KCcuiema; 6 - paainaibHbIN J1yd;

7 - nepBuYHas ¥ BTOpruHas (103Mbl (110 Xp:kaHOBCKOMY)

Puc. 69 Bropuunoe crpoenne kopHs peapku (Raphanus sativus):

1 - mpoOka 2 - mapeHXrMa BTOPUIHOM KOPHI 3 - BTOpUYHAs KCHiIeMa 4 - IepBUYHAS U
BTOpUYHAs (JIO3MBI 5 - KaMOuanbHast 30Ha 6 - paAuaIbHBIN Tyd 7 - IepBUYHAS KCUIEMa
(o Xp>kaHOBCKOMY)

Puc. 70 Ctpoenue nmonukamOuamsHOTo KOpHs cBekbI (Beta vulgaris):

1- mokpoBHas TKaHb 2 - 700aBOYHBIC CJIOM KaMOus 3 - BTOpUYHas Kcuiiema 4 -
paguaNbHBIN Jy4 5 - IepBUYHAs KcuiieMa 6 - kamOuanbpHas 30Ha 7 - IepBUYHAS U
BTOpUYHAas ¢uiodMa § - KoJulaTepalibHbIe MPOBOAAIINE MyYKH (10 XPrKaHOBCKOMY)
Bomnpocsl 111 cCaMOKOHTPOJIsA

1. Kakoii u3 BereTaTuBHBIX OPraHOB 3apO/bIIIA TPOraeTCs B POCT MEPBHIM MpHU
MpOpacTaHuy CEMEHU?

2. Kakue yacTu cTe0si Ha3bIBAIOT TUIIOKOTHIIEM U SITHUKOTHIIEM?

3. KakoBo mpoucxosxieHre TJIaBHOTO, MPUIATOYHOTO U OOKOBOTO KOPHEH?

4. Ilepeuncnure TUIIBI KOPHEBBIX CHCTEM.

5. Ilepeunciute OCHOBHBIE 30HBI KOPHS U JANTE UM XapaKTEPUCTHUKY.

6. Kakas yacTp KOpHSl IOMOTaeT €My MpU NMEPEABUKEHUU B ITOUBE?

7. KopHHU Kakux pacTeHH HMEIOT TOJIBKO IIEPBUYHOE, a KAKUX - BTOPUYHOE
cTpoeHue?

8. B uem 3axirodaercst OTIMYHME CTPOEHUS KOPHEIUIOAa OT KOPHEBOTO KIyOH:?

9. B kakux 4acTsAX KOPHEIUIOAA OTKJIbIBAIOTCS 3allaCHbIE MMPOAYKThI Y MOPKOBH,
perbl ¥ CBEKJIIbI?

10.®yHKIINIO KaKOW 30HBI KOPHS BBINOJIHAET MUKOpH3a?

IIpakTnyeckas padora Ne 9

Tema Mopdosorus mobera.

W3Y4IUTH MOP(OTOTHYecKHe pa3Inyus B CTPOCHUH TOOETOB
1 UX MHOTOoOOpasue

03HAKOMHTHCSI C BHEIITHUM CTPOCHHEM TTOOETOB; MOKa3aTh
pasnuuue cTebsel Mo crnoco0y HapacTaHus, TTOJIOKEHUIO B

esab padoThi:

3agayu:
IPOCTPAHCTBE, TUILY BETBJIEHUS, PACIIOIIOKEHUIO JINCTHEB U

MOYeK

OO0opynoBaHMe: CKaJIbIICNH, IPENapOBaIbHbBIE UIIIBL, TepOapHbIe 00pa3IIbl

O0BbeKTbI

HCCJIeI0BAHNSA:

| KuBBIE I | rep6apHble | 06pazib! | moGeros | mayna |




(Lycopodium clavatum
L.), enu (Picea excelsa
Link.),
ButHu (Cerasus vulgaris
Mill.), cnuBsl (Prunus
domestica
(Tilia cordataMill.),
L.), nunbl CUpeHH (Syringa
vulgaris
KOHCKOTO (Aesculus
L.), kamraHa hyppocastanum L.),
ss01tonu (Malus domestica Borkh.),
Oepessl (Betula
pendula Roth),
BuHorpana (Vitis vulpina
L.), xmens
(Humulus lupulus L.), BepOCiTHMKA

(Lysimachia nummularia L.), xneBepa (Trufolium repens

L.), 6enoyca (Nardus stricta L.), mstnuka (Poa annua L.),

neipest (Elytrigia repens(L.)Nevski. ), K1eHa OCTPOJIIUCTOIO

(Acer platonoides L.), uBbl (Salix sp.), apucTONNXUN

(Aristolochia sp.), Bomubero jabika (Daphne mezereum L.)

Xoxa pa6oThbl

3ananue 1. M3yuenue cmpoenus nobeza.

1. PaccmoTpuTe noberu npeyioxKeHHbIX PACTEHUH.

2. HaiiguTe ocHOBHBIE YacTu moOera, 3apucyiiTe oodiee ctpoeHue mooera (puc. 71).
Puc. 71 Ctpoenue nobdera

1 - BepxyiieyHasi mouka 2 - ma3ymrHasi mouka 3 - Mex/a10y3JIue

4 - y3en 5 - mazyxa nucra 6 - muct 7 - ctedenb

3ananue 2. CmpoeHnue nouKku u ux KiacCupurayus.

1. PaccmotpuTe moberu pa3ubix pacteHuit. OnpenenuTe U 3apucyuTe pacroioKeHne
MOYEK Ha HUX.

2. OTtnenuTe MOYKY OT mo0era, paCCMOTPHUTE €€ BHEIIHEE CTPOCHHUE.

3. PaccmotpuTe pa3pe3aHHyIO B/I0JIb BET€TATUBHYIO MOUKY. C MOMONIBIO PUCYHKA 72
HaWIMTe TOUYECYHBIC YCITyH, 3a4aTOYHBIN cTe0eNb, 3a4aTOUHBIE JINCThS, 3a4aTOYHBIC
MOYKHU U KOHYC HapacTaHus. 3apuCcyiTe BEr€TaTUBHYIO MOYKY B pa3pese 1
HOJIIIUIIINTE Ha3BaHUS €€ YacTeil.

4. VI3yunte reHepaTUBHYIO MOYKY, HAWJUTE €€ YaCTH.

5. Cnenaiite BBIBOJ O CXOJICTBE U PA3JIMUMAX B CTPOCHUN BET€TATUBHOU U
reHepatuBHOM noyek. CoCTaBbTE CXEMY.

6. PaccmoTtpeTs mouku Ha mo0erax pa3InyHbIX PACTEHUH: KalllTaHa KOHCKOTO, KJIICHA
OCTPOJUCTHOTO, UBBI O€JI0H, apUCTOJIOXUH, BOTUBETO JIbIKA, CIUBBL. OMHCaTh UX
0COOEHHOCTH U KJIAaCCU(UIIUPOBATH.

Puc. 72 CtpoeHue u BUIbI IOYEK:

A - BeretaTuBHas 1ovka b - reHepaTuBHas mouka B - BereratuBHO-TeHEepaTUBHAS MIOYKA
1 - 3agaTouHbIii cTe0eNb 2 - MOYEYHBIC YEITyH 3 - 3a4aTOYHBIC [[BETKU

4 - 3a4aTOYHBIC JTUCTHS MTOYKH.

3ananue 3. Tunvl gemsnenus nodeza.

1. PaccmoTpuTe moberu pa3auvHbIX pACTCHUM U OTIPEICTTUTE THIT BETBICHUS.

2. 3apucyiiTe CXeMbl BETBJICHHsI IOOETOB pacTeHU (TJ1ayH, €b, BUIIIHS, JIUIIA,
cupeHs u ap.) (puc 73).

3. [To3HAaKOMBTECH C OCOOCHHOCTSIMU BETBJICHHSI MATIMKOBBIX Ha MPUMEPE




Oenoyca, MITIIUKA, TTBIPES.

4. 3apucyiiTe 30Hy KyLEHHS U clienaiTe o6o3HaueHus (puc. 74).

Puc. 73 Tuns! BeTBieHus nodera:

a - IMXOTOMHUYECKOE (BOJOPOCIH TUKTUOTA) O - MOHOIIOAUATIBHOE (COCHA)

B, T - CUMIIOJHAJIbHOE (YepeMyXa U CUPEHb COOTBETCTBEHHO)

1, 2, 3 - ocu epBOro, BTOPOro U TPETHETrO MOPSAKA COOTBETCTBEHHO.

Puc. 74 Cxembl KylIeHHUs 371aKOBBIX TPaB

a - PBIXJIOKYCTOBOH 371aK O - MJIOTHOKYCTOBOM 3J1aK B - KOPHEBUIIIHBIN 3J1aK.
3amanue 4. U3yuenue nanpasienus pocma nobveaa.

1. PaccmotpuTte repOapHbie 00pa3iipl MOOETOB pa3IUYHBIX PACTEHUN.

2. 3apucyiiTe ux 10 pacIoIKEHUIO B IPOCTPAHCTBE (IIPSIMOCTOSIUUE,
BOCXOJSIIIKE, CTEIIOLINECS, LETUISIONINecs, BbIoIMecs U Tak aaiee) (puc. 75).
Puc. 75 Turbl mo6eroB 1O MOJIOKEHHUIO B POCTPAHCTBE:

1 - npsiMmoCTOSTYMH 2 - HAKJIOHHBIN 3 - U30THYTHIN 4 - TYTOBUIHBIN

5 — NOHUKAIUHI 6 - Iexaunit; 7 - HON3Y4YUld, YKOPEHSIOLIUIICS B y371aX

8 - Bocxomamui 9 - koimeHuaTto-Bocxomsamuii 10 - uzmoMaHubiii 11 - U3BHIUCTEHIN
12, 13- Brromuecs 14- nenmusgromuiicsa 15 - mazaroniuii 16 - BCIoOJI3aronui

17 - Brueraronuiica 18 - ceucaromuii 19 - miaBarommin

20 - BcruibIBatromMii 21 - MOrpy>KEHHBIHM B TONIIY BOJBI.

IIpakTnyeckas padora Ne 8

Tema Makpockonnyeckoe CTpOeHHe JINCTA.

Heab padoThl: U3YYUTH OTIUYUTEIbHBIE OCOOCHHOCTH BHEIIHETO U
BHYTPEHHET0 CTPOEHMSI JIUCTHEB PA3JINYHBIX PACTEHUM 1

X MeTaMop(o3bl

3aga4yu: NO3HAKOMUTHCS C OCHOBHBIMH 3aKOHOMEPHOCTSIMU
CTPOEHUS JINCTHEB BYJOJIbHBIX, OJTHOJOIBHBIX U

XBOMHBIX PACTEHUH U HEKOTOPBIMH MPU3HAKAMHU

KcepoMopdu3Ma Ha IpuMepe CTPOEHUSI XBOH COCHBI,

U3Y4YUTh MeTaMop( o3kl 1obera JIMCTOBOTO

IIPOUCXOXKICHUS

Oo6opynoBanue: repoapHbie 00pa3Ilbl TUCTHEB PA3TUYHBIX PACTCHUI
O0BbexTBI

HCC/IeIOBAHMA:

CBEXXHUE TUCThs Kamenuu (Camellia sp.), xnopopuryma
(Chlorophytum sp.), cocusl (Pinus sp.) (MOXHO

HCII0JIb30BaTh IOCTOSIHHBIE IIPENIapaThl JINCTHEB

YKa3aHHBIX PacCTeHUN)

Xoxa padoTsl

3ananue 1. H3yuenue cmpoenus nucma.

1. PaccMOTpuTE TUCTBS pa3InYHBIX PACTEHUM.

2. V3yuute BHEIIHEE CTPOCHHE JINCTA, 0003HAUbTE €ro yacTu (puc. 79).

Puc. 79 Pa3Hble TUIIBI CTPOECHMS JINCTHEB:

A - yepemikoBbIil b - cuasunii B - ¢ mogymieukoii B OCHOBaHUY YepellKa

I' u /1 - Bnaranuixele, ¢ IpUIMCTHUKAMH: CBOOOIHBIMHU - E mpupacraromumu k
yepeuiky - JK, na3ynHsIMu cpacratomumucs - B. 1 - mactuHka nucra 2 - o0CHOBaHHE
yepenika 3 - Baarajauiie 4 - NpUJIMCTHUKH S5 - 4YEPeIIoK 6 - Ma3yliHas movka.

3. 3apucyiiTe 4epeKOBbIN, CUASUNHN U BIaraTuiiHbIi gucT (puc. 80).

Puc. 80 Tumbr kperieHus JiMcTa K cTe0IIIo.



4. O3HaKOMbBTECH C HarbOOJIee pacIpoCTpaHEHHBIMU (DOpMaMU JTUCTOBOM
IUTIACTUHKM, Kpasi, OCHOBaHMS U BEpXYIIKH JncTa (puc. 81-83).

Puc. 81 Tumnbl TUCTOBBIX MJIACTUHOK MO COOTHOLIEHUIO JJTMHBI U ITUPUHBI 1
PacToIOKEHUI0 HanboIee MIMPOKOHN YacTH:

1 - uronpyaTas 2 - cepreBuaHas 3 - MOYKOBUIHAS 4 - CTPEIOBUIHAS

5 - KonbeBUAHAs 6 - CEpPIOBUIHASL.

Puc. 82 Paznoo6pasue Gpopm JTUCTOBON TUTACTUHKHU:

1-3 - okpyrias 4 -oBanibHas S - MpoJoJroBaras 6 - JaHleTHas 7 - IPOI0JATroBaTOsIHIIEBUIHAS & -
oOpaTtHo-naHneTHas 9 - s;mumunTaudeckas 10 - pomOoBUIHAS

11 - sfiueBunnas 12 - gifieBuaHO-cepALeBUaHAsA 13 - mMpOKOANULIEBUIHAS

14 - TpeyronbHas 15 — cepaueBuaHas 16 - oOpaTHo-siineBuaHas 17 - mpoa0aroBaT000paTHO-
suiesuaHas 18 — nmunernas 19 - nomaruaras 20 - MOYKOBUIHAS

21 - crpenoBusiHas 22 - KonbeBUAHAS 23 - UTJIOBUIHAS 24 - BeepOBUIHAS

25 - ¢ HepaBHOOOKUM OCHOBAaHUEM

Puc. 83 ®opmbl BepXylIKH, 0CHOBAHMS, KPasi

A - Bepxymika: 1 - ocTpas 2 - oTTsiHyTas 3 - Tynonaras 4 - okpyrias 5 -BplemMuaras
6 - C OCTpPOKOHEYHEM

b - ocnoBanme: 1 - y3KOKIMHOBUAHOE 2 - KIIMHOBUIHOE

3 -IMPOKOKIMHOBUIHOE 4 -HUCOETaIoIIee S5 - ycedeHHOoe 6 - OKpyTJioe 7 - BBIeMYaToe
8 - cepaueBUaHOE

B - kpaii: 1 - nunpyatelii 2 - 3y0uatslii 3 - BleM4aThlil 4 - TBOSKONMIbYATHIN

5 - ropo1yaThIii 6 - 1EeJIbHBII

5. M3yunTe ®UIKOBAaHUE JIUCTHEB: MPOCTOE, AUXOTOMUYECKOE, CETYATO-TIEPUCTOE,
ceTuaTo-MajnabuaToe, napaielbHOe, TyroBoe. 3apucyiTe cxeMsl (puc. 84).

6. M3yunrte THUIBI TUCTOPACIIONIOKEHUS (OUepETHOE, CYIPOTUBHOE, MyTOBYATOE)
(puc. 85).

7. O3HaKOMbBTECH C TUITAMU PACUICHEHHUS JTUCTOBOM IJIACTUHKU. 3apuCyiiTe
cxeMsl (puc. 86).

Puc. 84 Tumnbl )XKNIKOBaHUS JTUCTHEB

1- mapamiensHoOe 2 - 1yroBoe 3 - NepUCTONETIEBUAHOE 4 - MaIbYaTONETIEBUIHOE
5 - nmepucrokpaebexHoe 6 - manbyaTokpaedekHoe 7 - IEpUCTOCETYATOE

8 - majgpyaroceTyaroe 9 - IMXOTOMHYECKOE

Puc. 85 Tumnsl nuctopacnonoxeHus

1 - ouepenHOE 2 - CyIpOTUBHOE 3 - MyTOBYATOE

Puc. 86 Pacunenenne nucToBOM INIACTUHKMU:

1 - mepucTo-10MacTHOM 2 - NEPUCTO-Pa3IENbHbIN 3 - IEPUCTO-PACCEUEHHBIN 4-
MaJp4YaTo-JIOMACTHOMN 5 - Majgp4aTo-pa3AeibHbIN 6 - MAIbYaTO-pacCeYEHHBIN

8. O3HaKOMbTECH € (POPMAMHU CIIOKHBIX JIMCTHEB: TPOHYATHIHN, MaTbUaTOCIOXKHBIMH,
HEMapHONEPUCTOCIOKHBIN, TAPHOMIEPUCTOCTOKHBIHN, TBYSIKOIMEPUCTOCIOAKHBIH.
3apucyiite (puc. 87).

Puc. 87 CnoxHsble IUCTHS:

1 - HEemapHONEPUCTOCIOKHBIN 2 - MAPHONEPUCTOCIOKHBIHN 3 - MaIb4aTOCIOKHbBIN

4 - TPOMYATOCIOXKHBIN S - TBAKIBITPONYATOCIONKHBIA 6 - ABAKIBIIEPUCTOCTOKHBIN

3amanue 2. Oxapakmepu3sytime mMopgonocuieckoe cmpoetue npeoloHCeHHbIX
8apPUAHTNOE TUCbEB.

3ananue 3. M3yuenue anamomuuecko2o cmpoenusi IUCmbe8 pacmeHuti pa3Hbix
MAKCOHOMUYECKUX 2PYNN (20]10ceMenHble, NOKPLIMOCEMEHHbLE).

(cm. maboparopnas padota Ne 1 Ha ctp. 107)

3ananue 4. M3yuenue anamomuuecko2o cmpoenus IUCmsbe pacmenuti pasHoix



9KOJIO2UYECKUX SPYNHL.

1. PaccmoTpuTe cpe3 nMcTa CyKKYJIEHTHOTO pacTEHHS C BOJOHOCHON TKaHBIO.

2. CpaBHuUTE XapakTep Me30(uiia 1 TOKPOBHOM TKaHHU.

3. OT™MeTbTE YepThl MPUCITIOCOOTICHUSI AaHATOMUYECKOTO CTPOCHHUS JIUCTA K
YCIIOBUSIM YBIIQKHEHUSI.

3ananue 5. M3yuenue memamopgho306 1ucmoves.

1. PaccmMoTpuTe BHIOM3MEHEHUS JIUCTA B CBSI3U C BBIMOJTHEHUEM (QYHKIUIT
3aLUThl, IPUKPEIJIEHHS], HAKOIUIEHHSI Pa3JIMYHbIX BELIECTB, BETETATUBHOIO
Pa3MHOKEHHUS | JIp. 3apucyiite MeTamopdo3bl ucta (puc. 88).

Puc. 88 Meramopdo3bl tucra

1 - 1MCTBA - KOJIIOUKHU y KaKTyca 2 - YCUKHM Ha KOHLIE JINCTA y Topoxa 3, 4 - INCThSJIOBYIIKH Y POCSHKH
U cappaleHuu S - CyXue U COUYHbIE JIUCThS JTyKa 6 - COUHBIE

BO/103aI1aCAIOLIUE JIUCTHS AJI03

157

Bonpocel 111 CaMOKOHTPOJISA

1. Maiite onpeenenue HUCOETAIOMIEMY JIUCTY.

2. B yem 3akioyaercs OTJIMYUE MPOCTOIO JIUCTA OT CII0KHOI0?

3. Kak knmaccuuuupyroT mpocThie JUCThS ¢ HETbHON TUIaCTUHKOM?

4. Kakue 1Ba mpHU3HAKA MOJIOKEHBI B OCHOBY KJIACCH(HKAIIMU TPOCTHIX JINCTHEB C
pacuJIeHEeHHOM JIMCTOBOM MIACTUHKON?

5. YeM oTamyaeTcs 10 MUKPOCKOIMUYECKOMY CTPOEHHUIO JOPCUBEHTPAIbHBIHN JIUCT
OT U30J1aTepPaIbHOTO?

6. I'ie pacnionaraercs yCTbUUHBIN ammapar y JUCThEB 3TUX TUIIOB?

7. I[louemy kcuiieMa B myyke oOpalieHa K BepXHei cTopoHe aucta?

8. B uem ocobeHHOCTH CTpOeHUs Me30(hniIa XBou?

9. Kakue npu3Haku B MUKPOCKOIIMUYECKOI CTPYKTYpE JIMCTA CBUETEILCTBYIOT O
KCepO(PUTHOCTH pacTeHUs?

10. Kakne 0coOEHHOCTH aHATOMUYECKOH CTPYKTYphl XapaKTepHBI JJIsl JINCTHEB
pacTeHuii, IpOU3pacTaroIIuX B BOJHOM cpene?

IIpakTnueckas padora Ne 9

Tema Mopgoaorust creds.
ean paboThI:

N3y4YUTh Mopdonoruueckue " AHATOMUYECKUE

0COOEHHOCTH CTPYKTYpBI CTEOIsI

MO3HAKOMUTHCS ¢ MOP(OTOTHIECKUMHU
0COOEHHOCTSIMUA

CTC6H€I71, BBISIBUTH 0COOEHHOCTHU aHATOMHUYECKOM

3agauu: CTPYKTYpHI cTeOJIel B 3aBUCUMOCTH OT CHCTEMATHIECKOTO
MOJIOKEHUS PAaCTeHUMN

OobopynoBanue: repoapHbIC 00PA3ITHI

O0BeKTHI

HCCJIeIOBAHMS

crebnu enu (Picea excelsa Link.), Butau (Cerasus

vulgaris Mill.), cnussl (Prunus domestica L.), mTATbI

(Tilia cordataMill.), cupenu (Syringa vulgaris L.), kamrana
KOHCKOTO (Aesculus hyppocastanum L.), sononu (Malus

domestica Borkh.), 6epe3sl (Betula pendula Roth),

BuHorpana (Vitis vulpina L.), xmenst (Humulus lupulus L. ),
BepOeiinuka (Lysimachia nummularia L.), kneBepa (Trufolium repens L.), 6enoyca (Nardus stricta L.),
MSITJIHKA

(Poa annua L.), nbipes (Elytrigia repens(L.)Nevski.), knena
octposucToro (Acer platonoides L.), uBbl (Salix sp. ),




apuctonuxu (Aristolochia sp.), Bomabero nbika (Daphne

mezereum L.)

Xox padoTsbl

3ananue 1. Uzyuenue ghopmuvl cmebiell.

1. PaccmoTtpuTe Ha repbapHBIX 00pasiax u 3apucyite GopMbl cTebeii Ha
MIONIEPEYHOM CEUEHUU PA3JIMYHBIX pacTeHUi (puc. 76).

Puc. 76 Turmbl cTebdieli mo ¢popme MOnepeyHoro CEUCHUs:

1 - oKpyTaBIi 2 - CIUIIOCHYTBIN 3 - TpeXTpaHHbIN 4 — YeThIpeXTPaHHbIN

5 - MHOTOT'paHHBIN 6 - peOpUCTHIN 7- O0po3MuaThiii 8, 9 - KpbLIaTHIE

3amanue 2. Makpomopghonocusi cmeos.

1. B xauecTBe nmpuMepa pacCMOTPUTE BETBb CHPEHH OOBIKHOBEHHOM U JaiiTe
XapaKTePUCTHKY MO CIEAYIOUIEMY IUIaHY:

TUN cTeOIs (TPABSIHUCTBIN, IEPEBSIHUCTHI)

(dbopMa nonepevHoro ceueHust

I0JIOXKEHHE CTEOIS B IPOCTPAHCTBE

XapakTep HapacTaHHs

XapaKTep BETBJICHUS

XapakTep pacroiioKeHUs oYeK

3amanue 3. M3yuenue MuKpoCKONU4ecKko2o (AHamomuyecko2o) cmpoenus cmeoJel.
Cwm naboparopuyro paboty Ne 1 Ha cTp. 97.

3amanue 4. HU3yuenue suoousmenenuti cmeoJisl.

1. [Ipoananu3upyiiTe Ha KUBOM U repOapHO MaTepuaie MeTaMmopO3bl
CTeOJICBOTO MPOUCXOKICHUSI.

2. 3apucyiite u o003HaubTe UX (puc.77-78).

Puc. 77 Ilonzemubie MmeTaMopdo3bl odera:

1,2, 3, 4 - nocrneaoBaTeabHOCTh Pa3BUTHUS U CTPOCHUE KIYyOHS KapTodens 5 - KiyOeHb
uKiameHa 6 - KiyOeHb KoJabpabu 7 - TyKOBUUKH JIMJIMK TUTPOBOM 8 - JTyKOBHUIIA JIyKa
pergaroro 9 - mykoBuna amiud 10 - y4acToK ATMHHOTO KOPHEBUIIIA MbIpEst MOI3YYEro.
Puc. 78 Hamzemubie metamopdo3sl mobdera:

1 - cTebneBoli CYKKYNEHT 2 - KOMoUKa 3 - GUIUTOKIaanii UTIIHLEI 4 - KI1agoaui
CHapXu 5 - MOYKa KanycThl 6 - CTOJIOHBI 3eMJITHUKU 7 - yC BUHOTpaaa

8 - YKOpOUYeHHBIN MOOer BULITHU 9 - IIBETOYHASI CTPENKA OlyBaHUYHKA.

Bomnpocsl 111 cCaMOKOHTPOJISA

1. Yem oTnmyaeTcst Moya3ydnii moOer OT CTeNomerocs?

2. B yem oTnnuune AepeBIHUCTOrO cTE0IIS OT TPABIHUCTOrO?

3. Cte0am KaKMX pacTeHUH UMEIOT BCTABOYHBIN pocT?

4. [lepeuncnure OCHOBHBIE TUIIBI BETBIICHUS T00Era U 0XapakTepU3ynuTe HX.

5. IloyeMy cuMnouanbHOE HapacTaHue rnoodera 6osaee NPOrpeccuBHO, 4eM
MOHOITOTHaIBEHOE?

6. B uem 3akirodaeTcs OTIMYME YKOPOUEHHOro oOera OT YAJTUHEHHOT0?

7. YKaxuTe pa3HULly MEXKy Na3yIIHbBIMU U IPUAATOYHBIMU TOYKaAMHU.

8. Kakue mouku Ha3BIBAIOT CIISAIIIAMU?

9. KakoBbl 0COOEHHOCTH CTPYKTYpBI CT€0IeH OHOAOIbHBIX paCTEHUI?

10. KakoBo oT/in4He 1m0 CTPOECHUIO CTEOIIS OJTHOOIBHBIX OT TPABSIHUCTHIX
JBYJOJBHBIX PACTEHUN?

11. KakoBbI 0COOEHHOCTU CTPYKTYPHI (PIIOIMBI ¥ KCUJIEMBI Y XBOWHBIX PacTeHUN?
12. Kakoii Tim cTpoeHUsI UMEIOT CTE0JIM IPEBECHBIX pacTEHUN?

IIpakTuyeckas padora Ne 9

Tema Mopdoaorus uBerka.
Heab padoThl: U3YIUTH pa3HOOOpa3re U MOP(HOIOTHUECKUE TIPU3HAKU



L[BETKOB U3YYUTh OCOOCHHOCTU CTPOCHHUS aHAPOIIes U
THHEIIes Pa3INYHbIX PACTEHUN M HAYUYUTHCS COCTABIISTh
dbopmyy IBETKa

3agauu: paccMOTpeTh MOP(HOIOTHYECKHUE OCOOCHHOCTH
CTPOCHHSI LIBETKOB 1IBETKOBBIX PACTEHHI Pa3IMUHBIX
CUCTEMAaTUYECKUX TPYIII, 03HAKOMUTHCS C

Pa3IMYHBIMH TUIIAMU CTPOCHHS aHIPOLIesl U TUHELEes
O0opynoBanme: MUKpOCKOIbI, yaiku [leTpu, npenapoBaibHbIE UTIIBL,
JIYTIbI

O0bexThI

HCCJIeIOBAHMS:

KUBBIC WIH (PUKCUPOBAHHBIC B CIUPTE I[BETKU

Tronbnana (Tulipa sp.), penbku qukou (Raphanus
raphanistrum L.), nrotuka enkoro (Ranunculus acris

L.), sonouu (Malus sp.), ropoxa (Pisum sativum L.),
Hesalynku (Myosotis sp.), cupenu (Syringa sp.), Tabaka
(Nicotina tabacum L. ), xaptodens (Solanum tuberosum

L.), uukopus (Cichorium intybus L.), neHsiHku (Linaria
vulgaris Mill.) s6nonu (Malus sp.), 6y3ussl (Sambucus

nigra L.); TOCTOSIHHBIN MUKpPOIIpenapaT MonepeyHoro

cpe3a MBUTbHHKA, TOCTOSTHHBI MUKPOTIpEIapar 4epes

3aBs3b

Xoa pa6oThbl

3ananue 1. M3yuenue mopghonocuneckot cmpykmypul Y8emxa.
1. U3yunte MHOTOOOpa3ue ¢hopm 1BETKOB B mpupoe (puc. 90).

Puc. 90 Paznuunsie BUIBI IIBETKA

I[BETKH C JBOMHBIM OKOJOI[BETHUKOM: | - MpaBUIbHBIN (3B€3/14aTKa) 2 - HEMIPaBUIIbHBIE!
a - MOHOCUMMETPUYHBIN (SICHOTKA) O - aCHMMETPUYHbIHN (BaJlepraHa) C MPOCTHIM
OKOJIOIIBETHUKOM: 3 - BEeHUMKOBUAHBIH (TIpoJiecKa) 4 - YalleyKOBUIHBIN (HIIbM)

5 - TBIUMHOYHBIN 6 - mecTUUHbIN. [[BeTKM ¢ pa3eIbHOIBHOIETECTKOBEIM BEHUUKOM:

7 - MHOTOJIENIECTKOBBIN (MarHous) 8 - 4eThIPEXIENECTKOBBIN (UUCTOTEN) CO
CHafHOJIENIECTHBIM BEHUUKOM: 9 - BOpPOHKOBUAHBIH (11epBoLBET) 10 - SI3bIYKOBBIN (LIUKOPHI)
11 - komokompYaThIi (KOJOKOIBYHK) 12 - MOTHUTEKOBBIM BEHUUKOM (YHHA).

2. 3apucyiite 0011y cXeMy CTpoeHus 1BeTKa (puc. 91).

3. [Ipoananu3upyite CTPOCHHE LIBETKOB MPEAJIOAKEHHBIX PACTEHUIL: TIOJIbIIAHA,

JTUKOU pebKHU, TOpoXa, He3a0yIKu, CHpEeHH, Tabaka, KapTodes, ITUKOpHs,

JBbHSAHKU. 3apUCYITE OKOJIOIBETHUKH IIBETKOB.

4. 3apucyiite Tunbl cTpoeHus 1BeTka (puc. 91).

5. CpaBHUTH MEX]ly COOOH YaIlleuKH [IBETKOB TUKON pebKU, TOpOXa, Tabaka u

JaliTe UM Ha3BaHMS UCXOJIS U3 CTETNIEHU CPAaCTaHUs YalIeIUCTUKOB. JlaiiTe

Ha3BaHMsI BEHUYMKaM I[BETKOB Tabaka, kKapTodes, IUKOpus, He3a0yIKH, CHPEHH,
JTLHSHKH.

Puc. 91 Ctpoenue nperka

1- IBETOHOXKA 2- IBETOJIOXKE 3 - 3 - OKOJIOI[BETHUK 4 - YAILIETUCTUKH 5 - JIETIECTKU
6 - TBIYMHKY (@ - MBUIbHUK O - THIMMHOYHASI HUTB)

7 - meCTUK (B - pPbUIBLIE T - CTOJOUK [T - 3aBSI3b)

Puc. 91 Axtunomopdusie (1) u 3uromopdnsie (2) HBETKU

6. O603HaubTE HA PUCYHKE YACTH CPOCTHOJICTIECTHOTO BEHYHKA - TPYOKY, 3€B,
otru0, ryoy (puc. 92).

Puc. 92 ®opmbl CPOCTHOJIECTIECTHBIX BEHYUKOB
A - xonmecoBuIHBIHN (BepOeiiHuk Lysimachia vulgaris) b - BOpOHKOBUIHBIN (Tabak



Nicotiana tabacum) B - KOTOKOIbYATHIM (HEKOTOPBIE OTHOOJIbHBIC) I - TpyOUaThIi
(monconueunuk Helianthus annuus) J1 - TpyO4aThlii ¢ 67110 AIEBUIHBIM OTTHOOM (CUPEHB
oObIkHOBeHHAs Syringa vulgaris) E - xonmaukoBslil (BuHOTpan Vitis vinifera);
SI3bIYKOBBIN (0yBaHUUK JIeKapCcTBeHHBIN Taraxacum officinale) 3 - nByryObIit
(6OIBIIMHCTBO MpEICTaBUTEINEH T'YOOIIBETHBIX, MHOTHE HOPUYHHUKOBBIC): 1 - TpyOKa
BEHYMKA 2 -OTTHO, 3 - 3¢B BEHUHKAa

7. CocTaBbTe KPAaTKYIO OOIIYIO XapaKTEPUCTUKY U3YUYEHHBIX U 3apUCOBAHHBIX
OKOJIOLIBETHUKOB: TUIl CUMMETPUH, IBOMHOM UIIU MPOCTOM, CBOOOIHBIN MU
cpocuiics, GopMa, UUCIIO YJICHOB.

3amanue 2. H3yuenue cmpykmypHvix 0CoOeHHOCmell Cmpoenusi AaHOpOYest.

1. Ilpoananu3upyiite u 3apUCyHTE OJIHY U3 THIYMHOK BBIIIEPACCMOTPEHHBIX
1BeTKOB. O003HAYbTE YACTH THIYUHKH (puc. 93).

Puc. 93 TriuriHKa ¥ CTPOCHKE MBUIBHUKA:

A - ThIUMHKA!

| - HUTh THIYMHKY 2 - IBUIBHUK 3 - CBSI3HUK 4 - THE3/1a MbUIbHUKA

b - BCKpBIBAOIINICS NBUIBHHUK:

1 - smunepma 2 - GuOPO3HBIH IO 3 - MPOBOJAIINIA MyYOK CBA3HHUKA

2. PaccmoTtpuTe U gaiiTe XapaKTepUCTUKY CTPOCHUS aHAPOIIES CICTYIOIIUX
pacTeHHii: TIONbIIaHA, SCHOTKH, KalyCThl, BepOeliHNKa, TOpoxa, 3Bepo0os.
OOpaTtuTe BHIMAaHHUE HA YMCIIO TRIYUHOK, UX B3aUMHOE PACIIOIOKECHHE,
MIOJIOYKEHHUE MO OTHOIICHUIO K JIEECTKAM M YalleJIUCTUKAM, JJIMHY ThIYUHOYHBIX
HUTEH, uX cpacranue (puc.94).

Puc. 94 Tumnsr anapores

A - 4eThIpeXCUIIbHBIN (KaIlyCTHbIE, MIIM KPECTOLBETHbIE Brassicaceae)

b - nBycunbHBIN (ICHOTKOBBIE, WM I'yOOLIBETHBIE Lamiaceae)

B - nByOparcTBeHHbIH (6060BbIE Fabaceae)

I' - co ckneeHHbIMU B TpyOKY MbUIBHUKaMHU (aCTPOBBIE, WIIM CIOXKHOLIBETHBIE Asteraceae)
3. PaccMoTpuTE B MUKPOCKOII IIOTIEPEYHBIN Cpe3 MbUIbHUKA (TOCTOSHHBIH

npemnapar). 3apucyire u cienaiire o6o3Hauenus (puc. 95).

Puc. 95 Mukpockonuueckoe CTpOeHHE MbUIbLIEBOro THe3Aa (A) u

MbUTbHUKA Ha TioniepeuHoM cpese (b): 1 - smunepma- 2 - Gubpo3HsIii cioi

3 - JereHepupYIONIH ClIoH 4- TareTyM 5 - apXecropuii 6 - mbLIbIIA.

3ananue 3. M3yuenue cmpyKkmypHuix ocobennocmell 2uHeyes.

1. PaccmoTpuTe 1 3apucyiTe NECTUKHU [[BETKOB TOpOXa, JFOTHKA, TIOJIbIIaHa (puC.
96). Ha ocHOBe aHanM3a Jaiite 3aKIr04eHUE, U3 KAaKOTO YUCIIA MIOJ0IUCTUKOB
OHH COCTOSIT.

Puc. 96 Ctpoenue necruka

2. 3apucyiiTe nonepeyHble pa3pessl 3aBsA3el [IBETKOB ropoxa, 0esaoHHbI,
KPBDKOBHUKA, ApeMbl. OnpeiennTe Mo CTPOSHUIO 3aBsI3U THI THHELesl.

3. PaccMoTpuTe U 3apucyiiTe ECTUKU ropoxa, 10JI0HH, )KUMoJIocTH (puc. 97).
4. OnpenenuTe TUII 3aBSI3U: BEPXHSS, HIDKHAS, TOTYyHUKHSAA (puc.98).

5. PaccMoTpuTe Ha MOCTOSSHHOM IIpenapare NpoA0IbHbIN CPE3 3aBs3H
ceMsI3a4aToK. 3apuCcyiTe U 0003HAUYHUTH €ro JacTu (puc. 99).

Puc. 97 I'mneneit pa3nu4HbIX TUIIOB

A-B — nieHOKapIHbIi

(€IMHCTBEHHBIN MECTUK CIIOKHBINA, COCTOUT U3 CPOCILUXCS KapIesu)

I' - anokaprHblid, KaXXAbIi OTJIETBbHBIA MECTUK HA3bIBAETCS MPOCTHIM A - Maxopka Nicotiana
b - uBa Salix B - mak Papaver " - cycak Butomus:

1 - 3aBs3b 2 - CTOJOUK 3 - PHUIBIIC



Puc. 98 Tuns! 3aBs3u

A - oIHOTHE3/THas 3aBsi3b MOHOKAPIIHOTO TuHeles b- BTOpuYHO ogHOTHE3/1HAs 3aBsI3b
LIEHOKApITHOTO THHeles (MapakapiHbli TUI THHeles) B - naTurnesanas 3aBsi3b EHOKapIHOTO
ruHenes (CHHKapIHbIi THN ruHenes ) [ - BTopuyHO oAHOTHE3/1HAs 3aBA3b IIEHOKAPITHOTO
ruHenes (TU3UKapHHbIN TUI ruHeres ) [l - BepXHss 3aBsi3b, OKOJOLBETHHUK IMOANECTUYHBIN
E - BepxHss 3aBsI3b, TOKA3aH TUIIAHTUN, K KPAsiM KOTOPOTO «IIPUKPETUICHBD) THIYMHKH,
JIEMIECTKY U YAIIETUCTUKHU (OKOJIOIBETHUK OKOJIONECTUYHBIN) XK - MOTyHUXKHSS 3aBsI3b

3 - HIKHSIS 3aBSI3b, OKOJIOIBETHUK HAJAIECTUYHBIM.

Puc. 99 [IpoaonbHblii cpe3 ceMsi3ayarka:

1, 2 - BHYTPEHHMI U HAPYKHBIM UHTETYMEHTHI 3 — sIEKIeTKA 4 - 3apOIbIIIECBhII

MEHIOK 5 - Hynemtyc 6 - Xxanasa 7 - aHTUIOABI 8 - BTOPUYHOE SIAPO 9 - CUHEPrUubl

10 - cemsinokka 11 — mnanenta 12 - npoBoagmuil my4ok 13 - mbUIbIIEBXO/]

(Mukponuie).

3ananue 4. Cocmasnenue opmyavl u Ouazpammsl Yyeemxd.

1. [TonpoOHO MpoaHaTU3UPYHTE CTPOCHUE IIBETKOB JIMIIUH, OT'YpLIa, SIOJI0HH,
BHUIITHYU, TOPOXa U COCTaBbTE GopMyiibl U Auarpammsl (puc. 100).

Puc. 100 IToctpoenue quarpaMMsbl 1IBETKA: 1 - OCh COLBETHUSA 2 - TPUIIBETHUK
3 - YalmenucTuK 4 - JIeNnecToK 5 - ThIYMHKA 6 - TUHENeH 7 - KpOIOLIUMA JTUCT
Bomnpocs! 11si CAMOKOHTPOJISA

1. Kakue yacTu BeTKa IMEIOT CTe0JIEBOE MMPOUCXOXKICHHE, a KAKHE - TUCTOBOE?
2. B uem paznuurie Mexay MUKINYECKUMHU, allUKINYeCKUMU U
TEMUIIUKINYECKUMHU I[BETKAMH?

3. Kakue uBeTKM Ha3bIBAOT TOJIBIMU?

4. B uem paznuuue MexAy CUITIYUM U HOTOTKOBBIM JIETIECTKaMU?

5. KakoBbl OCHOBHBIE TUIIBI CPOCHINXCS AKTUHOMOP(HBIX U 3UTOMOP(HBIX
BEHUHKOB?

6. Kakoii popmbl MOkeT OBITH THIYMHOYHAS! HUTH?

7. ConepXKMMOe KJIETOK KaKMX TKaHEHW UJIeT Ha TUTAaHUE TBUIBIIBI?

8. Kakoil 1BeTOK Ha3bIBAIOT HAANECTUUYHBIM, KAKOU - MOANECTUYHBIM?

9. Kak ycTpoen ceMs3adaToxk.

10.Yto maet Gonee MOTHOE MPEICTABICHUE O CTPOCHUH I[BETKA - JopMyIia WK
nuarpamma?

11.Kakyto hopMyny Ha3bIBatOT SMIMPUUECKOM, @ KaKykO - TEOPETUUECKOH?

IIpakTnyeckas padora Ne 10

Tema CouBeTnsi U MX KIaccupuKanms.

ean pabdoThl: Moka3aTh pa3HOOOpA3HE CONBETHI U UX OTIMYUTEITHHBIC
MPU3HAKU HA MPUMEPE BHIIICTIEPEUNCICHHBIX PACTCHHIA
3amaun: 03HAKOMUTHCS C CTPOCHHUEM JIBYX THUIIOB COIIBETUI
(TIPOCTHIMU ¥ CTIOKHBIMH) M MIX KJIacCH(PUKAIUEH
OobopynoBanue: repoapHbIe 00PA3ITHI

O0BeKTHI

HCCJIeI0BAHUS:

repOapHbie 00pasibl conBeTuit uepemyxu (Padus racemosa
(Lam.) Gilib.), rpymm (Pyrus communis L.), TOTOpOXXKHUKA
(Plantago major L.), aupa (Acorus calamus L.), aucrorena
(Chelidonium majus L.), xneBepa (Trifolium repens L.),
pomatku (Matricaria inodora L.), TOHHUKa
nekapctBeHHOTO (Melilotus officinalis Desr.), MOPKOBH
(Daucus sativus Roehl.), nmennns! (Triticum aestivum
Vill.), ouprounnsl (Ligustrum vulgare L.), Oy3uHbI
(Sambucus nigra L.), naba3uuka (Filipendula ulmaria



(L.)Maxim.), narraatku (Potentilla anserina L.), repanu

190

(Geranium silvaticum L.), ne3a0bynxu (Myosotis palustris

Hill.), 3Bepo6ost (Hypericum perforatum L.), Monodas

(Euphorbia helioscopia L.), cmoneBku (Silene nutans L.)

Xoa padoTsl

3ananue 1. HA3zyuenue cmpykmypol coygemuii.

1. PaccmoTpuTe pennioskeHHbIE COIIBETUS U ONIPEICTUTE OCHOBHBIE €T0
CTPYKTYPHBIC YaCTH. 3apUCYHTE cXeMy CTpoeHHs coupeTui (puc. 101).

Puc. 101 Crpoenue coupeTust

1 - rmaBHas ock 2 - GOKOBast OCh (Mapakiaanii) 3 - y3Ibl 4 - MEXKI0Y3IIHS

5 - NIPULIBETHUKU 6 - IIBETOHOXKKH 7 - LIBETKH

3ananue 2. U3yuenue munog coyeemull.

1. PaccMoTpuTe 1 ONpeIeInTe TUIIBI COLIBETUN CIEAYIOIIUX PACTCHUN: YEPEMYXH,
TPYIIH, IOJOPOKHUKA, aupa, YUCTOTEINA, KIIeBepa, POMAIIKH, TOHHUKA, MOPKOBHU
TIIIEHUIIbI, OUPIOYHHBI, Oy3UHBI, JIA0a3HUKA, JTaMyaTKy, TepaHu, He3a0y K,
3Bep0o00si, MOJIOYast, CMOJICBKH.

2. [Monb3ysce cxemoit (puc. 102-104), npoknaccupuIpyiTe COLBETHS U
3apUCYUTE UX CXEMBI.

Puc. 102 Tunbl O0TPHOUIHBIX COLBETHIA

A- ipocThie 60TpuonIHbIE: 1 - KHCTH 2 - KOJIOC 3 - IOYaToK 4 - MPOCTON 30HTUK

5 - rosioBka 6 - KOp3uHKa 7 - MUTOK (4, 5, 6 - C YKOPOUEHHOH TJIaBHOM OChIO, POUUE - C
ymmHeHHoi) b - cinoxkubie 6oTpronanbie: 1 - MeTenka 2 - CI0KHBINA IUTOK 3 - aHTena
B - cnoxknbie O0oTpuonanbie: 1- TpoitHast KUCTH 2 - TBOIHAS KUCTh 3 - TBOMHON KOJIOC
4 - TBOWHOMN 30HTHUK

Puc. 103 ArperatHsie COLIBETHS:

1 - MeTesKa 30HTUKOB 2 - METEJIKa KOP3UHOK 3 - IMUTOK KOP3UHOK 4 - KUCTh KOP3UHOK
5 - KOJIOC KOP3UHOK

Puc. 104 [{lumonaHbIC COIIBETHS

A - mumonasl: 1-3 - MoHOXa3uu: 1 - 3IeMEHTapHBIN MOHOXa3Ul 2 - U3BUJIMHA

3 - 3aBUTOK 4 - IBOIHOM 3aBUTOK 5-6 - TMXa3uu: 5 - AUXa3uil 6 - TPOUHOMN AUXa3Uil
7-8 - melioxasuu: 7 - miueoxasui 8 - n1BoiHOM meoxasuil b - tupc

Bomnpocsl 111 caMOKOHTPOJIsSA

1. Yto Takoe cTaMUHOIUNA?

2. VI3 xakoii TKaHU U B PE3yJIbTaTe KAKOTO JCJICHUs 00Pa3yrTCs MUKPOCIIOPHI?

3. Kakas u3 Tpex 4acteil mecTuka MOKeT OTCYTCTBOBATh?

4. Kakas yacTb ceMsizayaTKa SBJISICTCSI TOMOJIOTOM METacCIOpaHTusi?

5. Yro nmaet OoJiee OTHOE MIPEICTABICHIE O CTPOCHHUH LIBETKA - (hopMyIia WK
auarpamma?

6. Kakyto hopmyny 1iBeTka Ha3bIBAIOT IMITUPUIECKOM, a KaKyIO —

TEOPETUYECKON?

7. Onpenenute OMOTOTUIECKYIO POIb COLIBETUH.

8. Kak oTimMunTh cuMIouaabHble COUBETHSI OT MOHOTIOANATBHBIX?

9. Ha kakue nBe rpyniibl MOKHO Pa3feIUTh MPOCTHIE COLBETUS?

10.KakoBbI XapakTepHbIE IPU3HAKHU KaXkJI0T0 U3 CIOKHBIX U IPOCTHIX COLBETHN?

IIpakTnyeckas padora Ne 10

Ctpoenue u
Tema Kj1accupuranus
ceMsiH.
U3YYUTh CTPOCHUE

esab padoThi:
CEMSH M UX



KJ1acCU(PUKAIHIO

CEMAH
3anauu: ITI03HAKOMUTBCS co CTPOEHUEM PACTECHHI
pa3HbBIX
CUCTEMaTUYECKUX
rpymnn
O06opynoBanmue: MUKPOCKOIIHI, MpenapoBaJibHbIE  WIJIBI, Yalku
MUKpOIpenaparsbl
MPOJOIBHBBIX Cpe3oB 3epHOBOK  OBCa,

MNIMEHUIbI, AYMCHA

O0beKThI

ucc/eI0BaAHUA:

[peBapUTEIbHO HAMOYCHHBIE 36PHOBKU OBCA, IMIIICHUIIBI,

sTUMeHs, (acou, MOACOHEYHUKA, TOpoXa

Xoa pa6oThl

3ananue 1. Ananuz cmpykmypol cemsn.

1. IlpoBenuTe aHAIN3 CTPYKTYPHI CEMSIH OBCA, MIICHUIIBI, SYMEHs, (acoiu,

ropoxa, MOACOTHEUHUKA. YKaKHUTE K KAKOMY THITY UX OTHOCHT.

2. 3apucyiite o0 BUA U3YUEHHBIX CEMSH U UX BHYTPEHHEE CTPOCHHUE.

Cnenaiite o60o3Hauenus (puc. 105).

3amanue 2. U3yuenue cemsan ¢ IHOOCHEPMOM.

1. OcBoboauTE 36pHOBKY OBCA OT YEIIYeK.

2. PaccmoTtpuTe npenapat nNpoJoJbHOr0 cpe3a 36pHOBKH OBCa.

3. PaccmoTpuTe 3apoAbIil ¥ SHAOCHEPM MIPU MAJIOM YBEJIMYECHUH MUKPOCKOTIA.

4. Cuenaiite pucyHku u o06o3nauenus (puc. 106).

Puc. 105 Tunsl cemsH:

a) C SHJOCTIEPMOM, OKPY>KAIOIINM 3apOoIbII (Y Maka) 0) ¢ SHIO0CTIEPMOM, JISKAIIUM
PSAAOM C 3apobiiieM (y MIIEHUIBI) B) ¢ IepUCIIEpMOM (Y KYKOJIS) T) € SHAOCIEPMOM,
OKPY>KaIOIlleM 3apO/JIbIIl, 1 MOIIHBIM IIEPUCIIEPMOM 1) C 3allaCHBIMU BELIECTBAMH,
OTJIOKEHHBIMU B CEMSIONAX 3apobliia (y ropoxa) €) ¢ 3HI0CIEPMOM U 3allaCHBIMU
BEIIECTBAMH, OTIIOKEHHBIMH B CEMSIONAX 3apobiia (y JIbHA)

1 - cnepmonepma 2 - sHAOCIIepM 3 - KOpemok 4 - ctebenex S - movyeuka 6 - ceMsaomns
(3-6 - 3apoapii) 7 - OKOJIOTUIOJHUK & - TIEPUCTIEPM.

3ananue 3. M3yuenue ceman ¢ 3anacHvimu npoOyKmamu 6 3apoovlile.

1. PaccmotpuTe cems daconu. Haiiaure pyOunk Ha y3K0i BOTHYTOH MOBEPXHOCTH
CEeMEHHU.

2. 3apucyiite ceMsi ¢ O0KOBOI CTOPOHBI U CO CTOPOHBI pyOUHKa.

3. OCTOpPOKHO CHUMHUTE C CEMEHHU CIIEPMOJEPMY.

4. 3apucyiite 3apojsii U 0603HaubTe ero yactu (puc. 107).

Puc. 106 [TpoonbHBIA pa3pe3 3€pHOBKU OBCA B 30HE 3apObllIa

nJ.0 - TJI0J0Basi 000JI0YKa C.K - CEMEHHAas KOXKypa KoJ - KOJICONTUIIb .71 - IEPBbIH JIUCT
n — I0YeYKa 3.K - 3apOJIbIIIEBBIA KOPEIIOK K3 - KOJIEOPU3a 3.1y - HIMUTEINHN IUTKA

W - ATOK Ap.7.uy — TIPOBOISIIUH ITyYOK IIUTKA Y.X - IEHTPATBHBIN IIMIMHP KOPEIIKa
K.4 - KOPHEBOM YEeXJIMK 1p.J - IPOBOJSAIINN MY4OK JIUCTA

Puc. 107 Crpoenue cemenu ¢acomu:

1 - ceMeHHast KOxypa 2 - ceMsag0s 3 - 3apoblIIeBas HoYeuka

4 3apoapllieBblil cTe0eneK 5 - 3apOoIbIIIEBbI KOPEIIOK.

3ananue 4. Mzyuenue cmpoernus cemeru ¢ Nepucnepmom.

1. PaccmoTpuTe ceMeHa nepiia Y4epHOro UM HE3PEJIOr0 CEMEHU CBEKJIBI.

2. 3apucyiite ero yactu (puc. 108).

Puc. 108 CemeHna nBy10JIbHBIX PAaCTEHUH C TTEPUCTIEPMOM:

A - II0AMK nepia yepHoro b - He3penoe ceMst CBEKIIbI

(BUIEH 2HIOCIIEPM, KOTOPBII MOTOM HCYE3aeT)

1 - 3apoapi 2 - 3HHO0CIIEPM 3 - CEMEHHAas KOXKypa 4 - epucrnepM 5 - OKOJIOIIOHUK

[Tetpu,



3aganue 5. H3yuenue cxemvl npopacmanus CeMsH.

1. ITo3HaKOMBTECH CO CXEMOW MPOPACTAHUS CEMSIH U 3apPUCYIHTE OCHOBHBIE JTAIbI (pHC.
109).

Puc. 109 Cxema Ha3eMHOTO U MOJ36MHOTO MPOPACTAHUS IBYI0JIbHBIX PACTCHUI:

A - Hauano npopactanusi ceMeHu b, B - atanel Hagzemuoro npopactanus I, J1 - aTanst
MOA3EMHOI0 MpopacTanus 1 - ceMs10u 2 - TUIIOKOTHIIb (BBIJCIIEH YEPHBIM LIBETOM )

3 - TJIaBHBINA KOPEHB 4 - SIMUKOTUIIBb 5 - IPUJATOUYHBIE KOPHH 6 - O0KOBBIE KOPHHU

7 - 4enryeBU IHbIE JIUCThSI

Bomnpocskl 111 cAMOKOHTPOJIS

1. Kakoii mpouiecc npeamecTByet GOpMUPOBAHUIO CEMEHU?

2. M3 xakux yacTeil ceMs3ayaTka 00pa3yroTcs criepMojiepma, 3apoIblIl,

sHjocepM?

3. Yto npeactaBisioT co0o0i pyOUuK, CEMEHHOH I110B, MUKPOITHIIE?

4. Kakyro QyHKIHIO BBIIOJHSAIOT ceMsA10H Y $acoiiu, Kakylo — y oBca?

5. YUto Takoe KOJEONTHIIb, KOJeopu3a, dSNudiaacT?

IIpakTuyeckas padora Ne 10

Tema CrtpoeHnue n kiaaccupukanus njioaos.
Lean padoTbi: M3Y4YUTh pazHooOpasue miooB

PaccMOTPETh TLIOIBI

3apaum: pa3IMYHBIX PACTEHUH U 1aTh
UM
XapaKTePUCTHKY
O0OopynoBaHue:  Yalku Ilerpu, mnpenapoBadbHBICE  UIJIBI,
00pasIbl, CBEXHE WU 3aUKCUPOBAHHBIE TLIIOIbI
O0BeKTbI
HCCJIeIOBAHMS

o161 TuoHa (Paeonia suffruticosa Andr.), nenbpunuyma
(Delphinium grandiflorum L.), xanyxuuusl (Caltha
palustris L.), namonnuka (Schizandra chinensis (Turcz.)
Baill.), 6arpsanuka (Cercidiphyllum japonicum Sieb. et
Zucc.), ropoxa (Pisum sativum L.), BopoHua (Actaea
spicata L.), motuka (Ranunculus acris L.), manuubl (Rubus
idaeus L.), 3emnsinuku (Fragaria vesca L.), TIATIOBHUKA
(Rosa cinnamomea L.), poro3za (Typha latifolia L.), xneBepa
(Trifolia repens L.), cnusl (Prunus domestica L.),
Tronenana (Tulipa sp.), 6enenst (Hyoscyamus niger L.),
Maka (Papaver somniferum.), puanku (Viola canina L.),
Kanyctol (Brassica sp.), cMonéBku (Silene nutans L.), k1€Ha
(Acer platanoides L.), nukoit penbku (Raphanus
raphanistrum L.), nacnena (Solanum dulcamara L.),
kunpes (Epilobium sp.), konokonsumnka (Campanula sp.),
t™uHa (Carum carvi L.), nogmapennuka (Galium aparine
L.), s6nouu (Malus sp.), kpeixoBHuKka (Grossularia sp.),
omensl (Viscum sp.), mansl (Tilia sp.), nemunsl (Corylus
avellana L.), ny6a (Quercus robur L.), omyBaHYHKa
(Taraxacum officinale Wegg.), xuzuna (Cornus mas L.)
Xox padoTsl

3ananue 1. Ananusz Konnekyuu niooos.

1. ITonw3ysick npeaioxeHHo# kinaccudukarmeit (puc. 110 - 111), npoBenute
aHaJIN3 KOJUICKITUH IIJIOJIOB, ONPEIEIIUTE, K KAKOMY THUITY UX OTHOCST U JaiiTe UM

repOapHbIe



Ha3BaHUA. 3apUCYHTE TUIOJBI M 0003HAYBTE UX.

2. Ha npumMepe m1o10B Tpex pacTeHU MPOBEANUTE UX aHAJIN3 110 CIAEAYIOLEN
cXeMe:

a) MPOCTOM IO WITH COOPHBIN;

0) C COUHBIM WJIM CYXUM OKOJIOIUIOJAHUKOM (€CIIU C CYXUM, TO ONPEEIUTh:
PacKpbIBAIOIIUICS OH WM HEPACKPBIBAIOIIUICS);

B) UHUCJIO CEMSH - OJJHO WJIK MHOT0;

I') YHCJIO TUIOJOTUCTUKOB, 00Pa3yIOIMUX U0 (IPU HAJTMYUH TOJIBKO IJI0Ja 3TO
HE BCEr/la MOXHO CJIeNaTh);

1) YUCJI0 THE3[ B IJIOJE.

3. Cnenaiite nonepeyHblil cpe3 0HOTO IUI0/1A; 3apUCYHTE U 0003HAUUTD €TI0
4acTH (9K30KapIl, Me30KapII, H0Kapm, cems ) (puc. 112).

Puc. 110 Turnbl annokapmHbIX © MOHOKAPITHBIX I1J1I0J10B:

A - cyxue U cCouHble anokapnuu: 1, 3 - MHOTOJIMCTOBKA (MHOTHE JIFOTUKOBBIE U ITHOH)
2 - MHOTOOpEIIEK (HEKOTOPBIE JIIOTUKOBBIE) 4 - MHOTOKOCTSIHKA (PO30IBETHBIE U3 POa
Rubus) 5 - counass MHOTOJIMCTOBKA, OT/IEIbHBIC TUIOAUKH CUAAT Ha YIUTHHEHHOM
L[BETOJIOKE (JIMMOHHUK) 6 - 3eMIITHUYMHA, OCOOBIM TUIT COUHOTO MHOTOOPEIIIKA C
pa3pocCHINMCsl IIBETOIOXKEM (3eMIITHUKA) 7 - ITUHAPOIHIA, OCOOBIN THIT COYHOTO
MHOTOOPEIIKA ¢ MACUCTHIM Pa3pOCHINMCS THIAHTHEM (IIIMITIOBHUK )

b - cyxue u counsie MoHOKapnuu: 1 - oqHOMHCcTOBKA (poa Consolida u3 cem.
JIOTUKOBBIX) 2 - 000 (O0NBIIMHCTBO MpeAcTaBUTENeH 0000BBIX M HEKOTOPBIX APYTUX
ceMeicTB) 3 - uIeHUCTBIN 000 4 - cyXas OTHOKOCTSIHKA (MUH/IaJb) 5 - cOuHas
OJTHOKOCTSIHKA (poJ Prunus U3 po301BETHBHIX)

Puc. 111 Tunsl 1IeHOKaPIHBIX U [ICEBAOMOHOKAPIIHBIX I1JI0JIOB:

A - cyxue U COYHbIe IEHOKapnuH: | - IIeHOKapITHasi MHOTOJIMCTOBKA (BO0COOD 13
ceMelCTBa JIIOTUKOBBIX) 2 - KOPOOOUKa, BCKPBIBAIOLIAsICs KpbILIEUKoii (OeeHa)

3 - KOpoOOYKa, BCKPBIBAOIIASICS IO CTBOPKAM (ITPEICTABUTEIM MHOTHX CEMEHCTB)

4 - 4IEHUCTBIN CTPYUOK (peabka TUKas U3 KpeCTOLBETHBIX) 5 - s1010K0 (Bce
MIpe/ICTaBUTENH MTojiceMelcTBa S1010HeBbIX, ceM. Po301BETHBIX) 6 - CTpydoUeK (MHOTHE
KpECTOIBETHBIE) 7 - recrepuinii, Wiu noMepanel] (I10Abl HUTPYCOBBIX) § - Aroja
(MpencTaBUTEIN MHOTUX CEMEHCTB, THITMYHBIC SITO/IbI Y YePHUKH, OPYCHHUKH, BUHOTPAIa
U T. A.) 9 - neHoOui, BuaHbI 4 spema (110,16l OYpayHUKOBBIX U I'yOOLIBETHBIX )

10 - BUCIIOIJIONHUK, pa3feNuBILINIICS Ha 2 MEpUKAPIUSs, - IPUMEP APOOHOTO LIEHOKAPIHS
(rmozbl 30HTUYHBIX) 11 - cTpyUdoK (OONBIIMHCTBO KPECTOLBETHBIX )

b - counsle u cyxue rnceBIOMOHOKapnuu: 1 - opex (JemuHa) 2 - 3epHOBKa (371aK1)

3 - ceMSHKH pa3IMyHOro THMA: 3a - MOACOIHEeYHUKa 30 - 0TyBaHUYMKaA 3B - Yepe/ibl

4 - xenynp (TU10AbI OYKOBBIX) 5 - ICEBIOMOHOKApIHAsI KOCTAHKA (TPELKUil opex).

Puc. 112 Crpoenue mioaa (0AHOKOCTSIHKM ) MepCUKa OOBIKHOBEHHOTO
(Persica vulgaris):

1-3 - oKOJIOTIIOAHUK, UK Tiepukapnuii (1 - ak3okapnuit 2 - Me3okapnui
3 - sHAoKapnuii) 4 - cems S - ciell II0IOHOXKKH 6 - TII0JOHOKKA
Bomnpocsl 111 caMOKOHTPOJISA

1. U3 wero o6pasyercs miox?

2. JlaitTe onpeaesieHue COMIOIMIO.

3. Kakue mo/ipl Ha3bIBalOT APOOHBIMH, @ KaKUeE - WICHUCTHIMU?

4. Yto Takoe IIo/1- moMepaHer?

5. Kak knaccupunupyot cOopHbIe 1015617

KOHTPOJIBHBIE TECTbI
BHuMaTenpHO MPOCTUTE KAXKABIH BOMIPOC TECTOB M BRIOCPHUTE MPABUIIBHBIA OTBET.
Kopenb. KopHeBble cucreMbl



1. Boga u MuUHepaJIbHBbIE COJTH NOCTYNAKOT B PACTeHUE U3 NMOYBBI:
a) yepe3 KOpHU;

0) uyepe3 KOpHU U HIHKHIOK YacTh CTEOJIS;

B) Ue€pe3 KOPHU U APYTUe OPraHbl pacTEHUs, COPUKACAIOIINECS C TIOYBOM.
2. Y 00JIbIIMHCTBA OJJHO0JIbHBIX PACTEHU KOPHeEBasi cUCTeMA:
a) CTEp)KHEBas;

0) MOYKOBaTasli;

B) CMEIIaHHasl.

3. Y MOpPKOBH, CBEKJIbI, Pelibl PA3BUBAIOTCS:

a) BCE BUJIbI KOPHEH;

0) TOJBKO TTIaBHBIN KOPEHb;

B) TJIaBHBIA U OOKOBBIC KOPHH.

4. KopHu y nieHuUbl, PsKU, AYMEHS:

a) HOYTH BCE OJMHAKOBOM JUIMHBI U TOJIIHHBI,

0) pa3HbIC IO JUTMHE U TOJIIIIHHE;

B) IIOYTH BCE OJIMHAKOBOM JJIMHBI U TOJILMHBI, 32 UCKIFOYEHUEM TPEX, KOTOPbIE
3aMETHO KpyIHee (JUIMHHEE U TOJILE) OCTAIbHbIX.

5. bokoBbIe KOPHHU PA3BUBAKOTCS:

a) TOJIbKO Ha TJJaBHOM KOPHE;

0) TOJNBKO Ha MPUJIATOYHBIX KOPHSX;

B) KaK Ha IJIABHOM, TaK U Ha MPHUIATOYHBIX.

6. [IpyuraToynbie KOPHU 00PaA3yIOTCH:

a) TOJIbKO Ha TJJaBHOM KOPHE;

0) TOJIbKO Ha HIDKHEH YacTu CTeOIIs;

B) KaK Ha cTe0I1e, TaK U Ha JIUCThAX.
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7. Ha nocTaB/ieHHBIX B BOJ1Y YepPeHKAX TOMOJIsl, HBbI HJIM YePHOIi
CMOPOAMHBI PA3BUBAIOTCH:

a) MPUIATOYHbIE KOPHHU;

0) 60KOBBIE KOPHH;

B) IpUJATOYHbIE KOPHHU, @ HA HUX OOKOBBIE.

8. Kopenb pacrer B JuINHY:

a) TOJIbKO BEPXYIIKOI;

0) BEepXyIIKOH U BCEMU JIPYTMMH CIIEAYIOLUIMMH 32 HEW ydyacTKaMu;
B) YYaCTKOM, OTXO/SIILIUM OT CTeOJIsI.

9. I''1aBHBIN KOPEHb PAa3BUBACTCH:

a) Y OJIHOJICTHUX PAaCTEHUI;

0) y ABYJIETHUX PACTEHUNA U MHOTOJIETHHX;

B) Y IBY/IOJIGHBIX PACTCHUH, BBIPOCIIINX U3 CEMSIH.

10. I''1aBHBII KOpEeHb XOPOLIO 3aMeTeH B KOPHEBOH cHCTeMe:
a) ¢acomu;

0) MIIECHUIIBI;

B) CMOPOJIMHBI, BBIPOCIIEH U3 CTEOJIEBOTO YEPEHKA.

11. KopHeBo#i YeXJIMK MOKHO YBU/AETh:

a) TOJIKO C TIOMOIIIbI0 MUKPOCKOIIA;

0) C MOMOIIIBIO JYIIBI;

B) HEBOOPYXEHHBIM TJIa30M.

12. KiteTkH KOpPHEBOI0 YeXJIMKa:

a) JKUBBIE,

0) MepTBBIE, C TOJCTHIMU 000JIOYKAMH;

B) Hapsily C ’KMBBIMH UMEIOTCSI MEPTBBIE.

13. KiteTku 30HBI AeIeHUS:

a) MEJIKHE, PAaCIOJI0KEHHBIE PBIXJIO;

0) MenKue, MI0THO MpUJIeraroIue Ipyr K Ipyry;



B) KpYIIHBIE, OKPYTJIBIC.
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14. KopHeBoii BOJIOCOK MpeacTaBJsieT co00ii:

a) KJIETKY Hapy>KHOT'O CJIOSl KOPHSI C JJIMHHBIM BBIPOCTOM;
0) JJIMHHBIA BBIPOCT HAPYKHOM KJIETKH KOPHS;

B) HUTEBUIHBI OOKOBOM KOPEIIOK.

15. KopHeBble BOJIOCKH KMBYT:

a) OKOJIO MecsI1Ia;

0) HECKOJIbKO JTHEH;

B) OKOJIO CYTOK.

16. KopHeBble B0JIOCKH 00BIYHO He OBIBAIOT JJIMHHEE:
a) 10 mm;

0) 20 mm;

B) 30 MM.

17. 3ona BcacbIBaHusl, KaK M APyIrHe 30HbI KOPHA:

a) MOCTOSIHHO YBEIMYMBAETCS B AJIMHY;

0) OCTOSIHHO TIEpEMEIaeTCs BCIIE ] 32 KOHYMKOM PACcTYIIEro KOPHS U He
YBEJIIMYUBACTCS B ITHHY;

B) HE MEepEMEILAaeTCs BCIel 32 KOHYMKOM KOPHS M HE YBEJIIMYMBACTCS B JUIMHY (HA
OJTHOM U TOM >K€ y4acCTKE BMECTO OTMEPIIUX KOPHEBBIX BOJIOCKOB 00pa3yroTCs
HOBBIE).

18. IIpo4HOCTH M YIPYTrOoCTh KOPHS o0ecrneYuBaer:

a) MOKPOBHAsI TKAaHb;

0) nmpoBosIIAs TKaHb;

B) MEXaHUYECKas TKaHb.

19. Haubosb1iee KOJIU4€CTBO BOJAbI PACTEHUSM HYKHO:
a) BO BpeMsl pOCTa;

0) BO BpeMsl CO3pEBaHUs IJI0JIOB;

B) BO BpeMsi IIBETCHHUSI.

20. PoixsieHHe IOYBBI CIIOCOOCTBYET:

a) COXpaHEHMIO BJIard U MOCTYIUIEHUIO BO3/1yXa B [TOYBY;
0) COXpaHEHHUIO BIIATH;
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B) MOCTYIUICHHUIO BO3/lyXa B [TOYBY.

21. KopHerniox MOPKOBH WM CBEeKJIbl 00pa3yeTcs:

a) MPH pa3pacTaHUU TJIABHOTO KOPHSL:

0) pu pazpacTaHU¥ TJIABHOT'O KOPHS U HUKHUX YIaCTKOB CTEOJIS;
B) IIpU pa3pacTaHUU HIDKHUX YYaCTKOB CTEOIIS.

22. B pe3yabTare yTOIIEHUs] 00KOBBIX MJIM NPHUAATOYHBIX KOPHEH Pa3BUBAKOTCH:
a) KIyOHH;

0) KOpHEBbIE IIUIIKH, WK KOPHEBBIE «KITYOHN»;

B) KOPHEIJIO/IbI

IToGer, ero crpykrypa

1.IToGer - 310:

a) cre0enb

B) cTe0enb, TUCThs, KOPEHb

0) crebenb C TUCThSIMH U TIOYKAMH

T) IOYKU

2.I1Touka, uMeromIast 32a4aTOYHbIN OYTOH:

a) BepXylIeuHas

0) BereTaTuBHAs

B) OOKOBas

') reHepaTUBHAS

3. PacteHusi, MeonIe YKOPOUYCHHbIN cTe0eb:



a) IyK

0) ropox

B) apOy3

I') OyBaHUYHK

4. Caoii cTedus, 61aroaaps KOTOPOMY OH PacTeT B TOJIIMHY:
a) IpeBecrHa

0) kamOuit
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B) CEpAIICBUHA

r) 1y0

5. Caoii cTedsi, B KOTOPOM HAKANJIMBAKTCS MUTATEIbHbIE BEllECTBA
a) cepIeBUHA

0) 1y0

B) KOpa

I') KOXHIa

6. Kakoii c;10ii NpUHUMAaeET y4acTHe B NepeIBHKEHUH OPraHu4eCcKHX
BellecTB 10 cTelI10

a) cocyabl

0) npeBecrHa

B) J1y0

T') cepAleBUHA

7. IloOer pa3BuBaeTcs us ...

a) KOpHs

0) crebust

B) IIOYKHU

8. Poct moOera B 1yinHy M 00pa3oBaHMe JTUCThEB OCYIIECTBIAACTCH OJ1arogaps
AeATETbHOCTH:

a) TUCTHEB

0) nmpoBoOASIIEH TKAaHU

B) KOHYyCa HapacTaHHs

9. YeueBHYKH — ITO ...

a) JKUJIKH JINCTa

0) cnenuaibHble OTBEPCTUS B IPOOKE

B) YCThUYHBIE KJIETKH JIUCTA

10. Kamowuii — 370 ...

a) obpazoBaTenbHas TKaHb

0) ocHOBHas

B) MOKPOBHAs
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11.3ayaTo4yHble OyTOHBI HAXOAATCH B MOYKE ...
a) BET€TaTUBHOM

0) reHepaTUBHOMN

B) JTFO0OM

12. Konyc HapacTaHusl B IOYKe COCTOUT U3 TKAHH ...
a) o0pa3oBaTEIHHOM

0) dporocuHTE3UpYIOIIEH

B) MEXaHUYECKOU

CTpoeHue u )KM3HeAeATeTbHOCTD JHCTA

1. JIMCTBS HMMEIOT YepelIoK:

a) y OOJIBIIMHCTBA PACTCHUIA;

0) y MEHBIIIEH YacTH BUIOB PACTCHUM;

B) IPUMEPHO y MOJIOBUHBI BHJIOB PACTEHUH.

2. JIro00i1 mpoCToii JIUCT UMeeT:

a) TUCTOBYIO TUTACTUHKY ¥ OCHOBAHWE,



0) TUCTOBYIO TUTACTUHKY, OCHOBAaHUE U YEPEIIOK;

B) JINCTOBYIO IUIACTHHKY U YEPEIIOK.

3. JlyroBoe u nmapaJjjiesibHoe ;KWIKOBAaHUE JTUCThEB XapaKTePHO:

a) JUTsl IBY/IOJIBHBIX PACTCHHIA,

0) 111 OTHOAOJBHBIX PACTEHU;

B) JiIsi OOJBIIIMHCTBA ABYIOJBHBIX U MHOTHX OJHOJIOJIBHBIX PACTCHU.
4. Y BOAHBIX pacTeHUIl, HAIpUMep, Y KYBIIMHKH, YCTHUIA HAXOASATCS:
a) Ha BEpXHEH CTOPOHE JINCTA;

0) Ha HIKHEW CTOPOHE JINCTA,

B) Ha KpasX JIMUCTA, BBICTYMAIOIMIUX HaJl BOAOH.

5. Yerbuna HaxXoQsiTCA HA 00eHX CTOPOHAX JIUCTOBOM MVIACTHHKHU Y
pacTeHHi, JTUCThs KOTOPBIX PACIOJIATAI0TCS B OCHOBHOM:

a) TOPU30HTAIBHO;

0) BEpTUKAJIBHO;

B) MyTOBYATO.

6. B cBeTOBOM JIMCTe JTy4llle, YeM B TEHEBOM JINCTE Pa3BUTA:

a) cronOuaTasi TKaHb;

0) ryOuarasi TKaHb;

B) MEXaHUYECKasl TKaHb.

7. MexKKIeTHUKH I'y0UYATOH TKAHU 320 THEHbI:

a) BO3JIyXOM;

0) BOJIOIA;

B) BO3JYyXOM U IapaMu BOJBI.

8. [li1s1 00pa3oBaHusA OPraHUYeCKHUX BelIeCTB B JIUCTE HEOOXOAUMBbI:
a) BoJla, MUHEPAJIbHBIE COJIU, YIIIEKUCIIBIN ra3, KUCIOPO/I;

0) Bo/1a, YIJIEKUCIIbIH ra3;

B) BOJIa, YIJIEKUCIIbIHN ra3, MUHEPAJIbHbBIE COJIH.

9. B npouecce ¢porocuHTe3a B aTMochepHbIi BO3AyX BblAe/IsIeTC:
a) KHCIIOPOT;

0) yrieKucnblii ras;

B) a30T M YIVIEKHUCIIBIH ra3.

10. CiioxHbIe IpoLecChl, MPOTEKAOIIMeE B 3eJ1eHbIX KIeTKaX PacTeHusl,
NPHUBOJAT K 00Pa30BAHMIO:

a) caxapa, KOTOpbI 3aTeM MpeBpallaeTcs B Kpaxmal;

0) Kpaxmasia, KOTOpBII 3aTeM IpeBpalaeTcs B caxap;

B) Kpaxmaja Uiiu caxapa.

11. /IbixaHue pacTeHusi, HAXOASIETr0Csi B TEMHOTE...

a) He MPEeKpaIaeTcs;

0) mpuoCTaHaBIMBACTCS;

B) IIPOUCXOAUT OOJIEe SHEPTUYHO, UYEM Ha CBETY.

12. Ilpu AbIXaHUM 3eJIeHOE PACTEHHE MOTJIOIIACT:

a) a3oT;

0) KUCTIOPOI;

B) YIJIEKHCIIBIN ras.

13. Ec;iu B pacTeHMH 10CTATOYHO BO/Jbl, TO YCThbUIIA Y 00/IbIIHHCTBA
pacTeHuii, HAXOASIINUXCH B TAKOM COCTOSIHMU:

a) OTKPBITHI THEM U 3aKPBITHl HOYBIO;

0) OTKPBITHI HOUBIO U 3aKPBITHI THEM;

B) OTKPBITHI JHEM M HOUBIO.

14. Korma B KJIeTKaxX MAKOTH JJUCTA MHOI'0 BOJbI, TO B MEKKJIETHUKH
NMOCTymnaer:

a) BoJIa uepe3 Mophl KIECTOYHBIX 000JI0UEK;



0) BOJsIHOM TIap, 00pa3yIOIIMIICS TPH UCTIAPEHUU BOJIBI C TTOBEPXHOCTH 000JI0UEK
KJICTOK;

B) BOJIa Yepe3 MOPhI 000JI0UEK KIETOK M BOISTHON Tap C MOBEPXHOCTH KJIETOK.
15. JIuctbs pacTeHuii 60JiblIe HCTIAPSIOT BOBI:

a) B COJTHEYHYIO M CYXYIO TIOTOAY;

0) B TaCMypHYIO U BIQXKHYIO TTOTO/Y;

B) B TEILIYIO TACMYPHYIO ITOTOJTY.

16. Ycuku ropoxa - 370 BUA0M3MEHEHHbIE:

a) MPUITMCTHUKH;

0) TUCTOYKH CIIOKHOTO JINCTA;

B) OOKOBBIC MTOOETH.

17. Ayioe 1 araBy OTHOCHAT K PACTEHUSAIM:

a) C BUJIOU3MEHEHHBIMH JIUCTHSIMU (BOJ103aM1ACAIOIINMHU );

0) ¢ BUION3MEHECHHBIMH JINCTHSIMH, B KOTOPBIX OTKJIQIBIBAIOTCS B 3arac
OpraHUYEeCKHE BEIECTBA;

B) C OOBIYHBIMH CHUJITYUMH JIUCTHSIMH.

18. JIucTronaaoM HA3BIBAKOT ONA/IaHUeE JINCTHEB Y IepeBbeB U KYCTAPHUKOB,
peske y MHOT0JIETHMX TPaB, KOTOPOe MPOMCXOINT:

a) OJTHOBPEMEHHO B OIPEJICICHHBIN MEPUOJ T0/1a;

0) He3aMETHO, TaK KakK JIMCThS OMaJal0T B TCUYCHUE JUTUTEILHOTO BPEMEHHU
OJIHOBPEMEHHO C 00pa30BaHUEM HOBBIX;

B) Yy OJIHUX PacTEHHUI OJHOBPEMEHHO B ONPEAEIECHHBIN EPUOJ I0/a, a Y APYTUxX -
MIOCTENEHHO.

19. JIucTonan - HOpMaJIbLHBII (eCTeCTBEHHbI) NMpo1ecc, CBA3AHHbII:

a) ¢ OOMJIMeM JOKJEH UM UX OTCYTCTBHEM B T€UCHHE JUIUTEIHLHOTO BPEMEHH;
0) ¢ HACTYIUICHHMEM OCEHHHX XOJIOJIOB;

B) CO CTapEHUEM JICTHEB.

20. Kaxkoii 1ucropacnosoxenue Haudosee 3¢gppeKTuBHO 1J151 BOCIPUATHSA
COJIHEYHOM JHEpPruu:

a) ouepenHoe

0) MyTOBUYaTOE

B) CyIIpaTUBHOE

IIBeTOK M MJIOT

1. OK0/10LBETHUK HA3BIBAKOT IBOIHBIM, €CJIU B HEM:

a) JIEMeCTKHN pacroiaraloTcs B JIBa psijia;

0) JIeTeCTKH U YallleIMCTUKH paclojiaratoTcs 1o AByM Kpyrawm;

B) UMeeTCs Yallleyka U BEHUHK.

2. JlenecTkH - 3T0:

a) Hapy>XHbIE JIUCTOYKH IIBETKA;

0) BHyTpEHHUE JINCTOYKHU 1[BETKA;

B) HApYy>KHbIE U BHYTPEHHHE JINCTOUYKHU I[BETKA.

3. lIBeTKM pacTeHHl UMEIOT:

a) TOJIBKO IO OJTHOMY NECTHKY;

0) 1Mo OJTHOMY MECTHKY ¥ OoJiee (MHOT1a MHOTO);

B) TOJIBKO I10 ABa-TPH MECTUKA.

4. IlIBeTKHM ¢ MPOCTHIM OKOJOLUBETHUKOM UMEIOT:

a) TOJIBKO IMECTHK;

0) TOJBPKO YalIeUKy WM TOJIKO BEHUYHK;

B) HU TO, HU JPYTO€: BCE JIUCTOUKU OJIMHAKOBBIE.

S. IlecTHK B BETKAX paCTeHHI:
a) BCETla UMEET 3aBsI3b, PhUIBIIC M CTOJIONK;
0) MOXET HE MMETh CTOJIONKA,



B) MOKET HE UMETh PbUIbIIA.

6. ThIYMHKY U eCTUKH ObIBAIOT:

a) B KQXOM IIBETKE:

0) HE B KQXKJIOM IIBETKE: UMEIOTCS TOJIBKO MECTUYHBIC U TOIHKO THIYMHOYHBIC
L[BETKH;

B) HE B KXKJIOM IIBETKE: UMEIOTCS IIBETKU 0€3 THIYMHOK U TIECTHKOB.

7. OIHOIOMHBIMHU HA3bIBAIOT PACTEHMSI, Y KOTOPBIX;

a) IBETKH 000EIOJIbIC;

0) UBETKU pa3esIbHOMNObIE, U HAXOIATCS OHU HA OJJTHOM PAcTeHUU;

B) IIBETKHU Pa3AEIbHOIOIbIC: HA OJHUX PACTEHUSX HAXOJATCS IECTUYHBIC [[BETKHU,
a Ha IPYTHX - THIYMHOYHEIC.

8. /IBynoMHbIe pacTeHus ;

a) orypel, KyKypy3a, ThIKBa;

0) s1010H:1, 3eMJISTHUKA, KaIlyCTa;

B) KOHOILJISI, TOIOJIb, CIIapIKa.

9. CouBeTHe KHCTh - 3TO COBOKYIIHOCTDH IIBETKOB, KOTOpbIE:

a) UMEIOT JUIMHHBIC IBETOHOXKKHU, OTXO/ISIIIHNE OT BEPIIUHBI TOOETa;

0) UMEIOT XOPOIIO 3aMETHBIE IIBETOHOXKHU, OTXOISIINE OT JUTMHHOMN 00IIel OCH.
B) HE UMEIOT LIBETOHOXKEK, HO pacrojararTcs Ha JJIMHHON o0uIeil ocu.

10. CouBeTne, B KOTOPOM CHASTYME BETKH PACIOJIAralTCsa Ha 001ei
YIUIHHEHHO# 0CH, HA3BIBAIOT:

a) CepeKKOM;

0) IPOCTHIM KOJIOCOM;

B) METEJIKOM.

11. Y couBeTHsi «<OYATOK) KEHCKHE BETKH Paclo/iaraloTcs Ha:

a) 00111eM pa3pociieMcs IBETOJIOKE;

0) 00111€ei pa3poCIIeicss OCH COIBETHS;

B) Ha BEpUIMHE pa3poCLIeiicsl OCU COLBETHUS.

12. IIBeTKH, cOOpaHHBbIE B COLBETHE KKOP3UHKA», 00BIYHO:

a) Meskue, cuasgune. VMx vanieyka BUIOM3MEHEHa B IIy4OK BOJIOCKOB WM
OTCYTCTBYET;

0) MenKue, ¢ OueHb KOPOTKUMH [IBETOHOXKKaMU. VX yaieuka COCTOUT U3 MEJIKUX
YallleINCTUKOB;

B) MEJIKHE, CUJsTune, 0€3 OKOJIOIBETHUKA.

13. Ci10HBIM IIMTKOM HA3bIBAIOT COLBETHE, 00pa30BaHHOE:

a) TOJIBKO MTPOCTBIMU LIUTKAMHU;

0) TOJIBKO MPOCTHIMHU 30HTUKAMU;

B) HE TOJIBKO MMPOCTHIMH IIUTKAMHU.

14. CouBeTne «KOP3MHKA» CHAPY:KH 3aLUIICHO:

a) KpyIMHBIMU KPaeBbIMU LIBETKAMH;

0) 00epTKOii, COCTOSIIICH U3 BUIOM3MEHEHHBIX JINCTHEB;

B) KPYITHBIMH YallIeTUCTUKAMU, PACIOJI0KEHHBIMU B /1Ba U 00Jiee PsIOB.
15. IlepexpecTHBIM ONbIIICHHEM HA3BIBAIOT NEPEHOC NbLIbIBI:

a) C I[BETKa OJIHOTO PaCTEHUS Ha LIBETKH JIPyroro pacTeHMUs;

0) c 0IHOTO LIBETKA Ha JPYyTUe LIBETKU B MpeeIax OJHOIO PaCTeHHUS;

B) C OZJHOTO [IBETKA Ha JAPYToM 1IBETOK KaK B Mpejiesiax OJHOr0 pacTeHus, TaK U Ha
LBETKH JPYTUX PACTEHUI TaKOIro ke BUA.

16. BerpoonbLisieMble pacTeHUs1 00BIYHO PACTYT:

a) OOJBIIMMH CKOIUIEHUSMH (POILH, 3apOCIH U Ap.);

0) pa3pexeHHO;

B) OTJAJIEHHO JIPYT OT Apyra.

17. Y BeTpoonbLiIsieMbIX pACTEHUI CO3peBaeT:

a) TaKoE K€ KOJIMUECTBO IbUIBLIBI, KaK U Y HACEKOMOOIBLISIEMBIX;



0) MeHbIIIee KOJIMYECTBO MbUIbIIbI, YeM Yy HACEKOMOOIBIISEMBIX;

B) OOMJIME TIBUIBIIBI.

18. IIbliIb1Ia BeTPOONBLISIEMbIX PACTEHHH 110 CPABHEHHUIO C NbLIbLIOW
HACEKOMOONbLISIEMbIX PACTeHH 00BIYHO:

a) MeJIKasi;

0) KpymHasi;

B) CpeIHsIs.

19. /lepeBbsi U KYCTAPDHHUKH O0BIYHO 321[BETAIOT, KOTAA:

a) Ha HUX PaCIyCKalTCs JUCThS;

0) JTUCTHEB HA HUX CIIIC HET;

B) BCE PAaCTEHUS «OJIE€ThD» JIUCTBOM.

20. [IpITIbHUKY BETKOB BETPOONbLIsIEMbIX PACTEHH I HAXOATCS:

a) Ha KOPOTKUX THIYMHKOBBIX HUTSX;

0) HA IJTMHHBIX ¥ TOHKUX THIYNHKOBBIX HUTSX;

B) Ha THIYMHKOBBIX HUTSAX CPEAHEN UIMHBI U TOJIIUHBI.

21. IIpu caMoonbLIeHNH NbLIbIA U3 NBUILHUKOB NMONAaJaeT HA PbLIbIIe:
a) KaKoro-Iuoo0 I[BETKa ITOTO e PACTCHHUS,;

0) 9TOTr0 K€ IBETKA;

B) KaK 9TOT0 K€ IIBETKa, TaK KAaKOT0-JIM0O0 JPYroro 1BETKa pacTeHUs TaKOTO JKe
BHJIA.

22. Kaprodeab, ropox, pacosib, TOMAT - 3TO:

a) MePEeKPECTHOONBLIIEMbIE PACTCHHS;

0) caMOOTIbIIIEMbIC PACTCHUS;

B) PacTeHUs KaK NMEPEKPECTHOOIBUISIEMBIC, TAK U CAMOOTIBLISIEMbIC

23. /IBOiHBIM OILNIOAOTBOPEHHEM Y IIBETKOBBIX PACTEHMI HA3bIBAIOT:
a) CIUSHHE SIMIIEKIIETKH C OJTHUM, a 3aTEM U C IPYTUM CIIEPMHUEM;

0) cnusiHue SUIEKIETKU C OJHUM CIIEPMHUEM U LIEHTPATBLHOM KIIETKH ceMsi3adaTKa
— C IPYTUM CIIEPMHEM;

B) CIIMSIHUE SUIEKIIETKU CO BCEM COJEPIKUMBIM IMBUIbIIEBON TPYOKH.

24. I3 onu1010TBOPEHHO SIHIEKJIETKH Pa3BUBaeTCs:

a) IIoI,

0) cems;

B) 3apO/IBIII CEMEHHU.

25. B 00pa3oBaHuH II0J0B YYACTBYIOT:

a) TOJIBKO 3aBSI3b;

0) TOMBKO ceMsImoyKa (ceMs3a4aToK);

B) 3aBs13b, CEMSIIOUKA, & HHOT/IA IBETOHOXKKA M IIBETOJIOXKE.

26. Il;1oABI-SITOABI N0 KOJINYECTBY CeMsIH ObIBAIOT:

a) OJTHOCEMEHHBIMH;

0) MHOT'OCEMCHHBIMH;

B) KaK OJJHOCEMEHHBIMH, TaK 1 MHOTOCEMEHHBIMH.

27. I1noabl KOCTAHKHA NMEIOT OKOJIOILIOTHUK:

a) COUHBIIA;

0) cyxoif;

B) B OOJIBILIMHCTBE CIIy4aeB - COYHBIM.

28. Y cyxoro mjioaa, Ha3bIBaeMoro 0000M, OK0JIOIVIOAHUK 00pa30BaH:
a) IBYMS paCKpBIBAIOIIIMMHUCS CTBOPKAMH;

0) IByMs CTBOpKAaMH M IJICHYATOH MEPErOpOIKON MEX Ty HUMH;
B) IBYMS CPOCIIUMUCS (HE PACKPBHIBAIOIUMHUCS ) CTBOPKAMH.
29. I1ltoasl gacosu, ropoxa, aKaMN HA3bIBAIOT:

a) 6o6amu;

0) cTpyukamu;



B) 600aMu U CTpyYKaMH.

30. Eciu cyxoif MHOTOCEeMEHHOM 101 MMeeT JIBe CTBOPKHU U MX AJMHA
NPUMEPHO PaBHA HIMPHHE MJI0AA, TO ITO:

a) CeMsHKa,

0) CTpyUYOUeK;

B) 000.

31. DHaocnepM UMeEIOT ceMeHa:

a) TOJIBKO JIBYIOJIbHBIX PAaCTCHU;

0) TOJIBKO OJTHOAOJBHBIX PACTCHUH;

B) KaK JABYIOJBHBIX, TaK U OJTHOJIOJIbHBIX PACTEHUH.

32. DHaocnepM - 3T0:

a) 4acThb 3apO/blllla CEMEHU;

0) TKaHb CEMEHH C 3aI1acOM MUTATEIbHBIX BEILIECTB;

B) 4aCTh 3apOJIbIIIa CEMEHH y OJJHOJOJIBHBIX PACTEHHI U TKAHb CEMEHU Y
JIBYJIOJIbHBIX PAaCTEHUH.

33. Y cemenu ropoxa u (pacoJiu 3apoJbIil COCTOUT U3:
a) 3a4aTOYHOTO KOpEIIKa, MOYEYKU U ABYX CeMSI0JIeH;
0) 3a4aTOYHOTO KOpEIIKa U TIOYCUKH;

B) JIBYX 3a4aTOYHBIX KOPEIIKOB, TOYEUYKH U JIBYX CEMSIOICH.
34. I1noabl Yepeabl pacpoOCTPAHSIOTCS MPH MOMOIIH:
a) BETpa,

0) ’KUBOTHBIX;

B) TaJIOU BOJIBI.

35. Y maka, XJ10M4aTHUKA, OeJIeHbl pACIPOCTPAHSIOTCA:
a) TUIOBI,

0) ceMeHa,;

B) Y OJJHMX M3 Ha3BaHHBIX PACTEHUH - IUIO/BI, @ Y APYTHX - CEMEHA.
Crnoco0bl pa3MHOKEeHHUs] PacTeHMil

1. Pa3amHoOkeHMe ITO:

a) yBeJIMUYEHHUE Yucia ocodeit

0) yMeHbIIIEHUE Yncia ocooeit

B) POCT pacTeHHs

2. PacTeHusi pa3MHOKAIOTCH:

a) OecrobIM criocobom

0) MOJIOBBIM

B) O€ECITIOJIBIM U MTOJIOBBIM CIIOCOOOM

3. CnopaMu pa3sMHOKAIOTCH:

a) BOJIOPOCTTH

0) roJloceMeHHbIE
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B) MXHU

4. IIBeTKOBBIC PACTEHUS] PA3MHOMKAIOTCSH:

a) MOJIOBBIM CITOCOOOM

0) MOJIOBBIM 1 BETE€TATUBHBIM

B) BET€TaTUBHBIM

5. IIbipeit pa3MHOKAETCs:

a) cropamu

0) KOpHEBHILIEM

B) JIYKOBUIIaMU

6. KopHeBble YepeHKH 3T0:

a) OTPE3KU KOpHA 10 25 cM.

0) otpe3ku ctedst 10 30 cMm.

B) IPUJATOYHBIE KOPHU



7. IIpuBUBKOM PA3MHOKAIOTCS:

a) IJI0I0BbIE JEPEBbS

0) OBOIIIHBIC KYJIbTYPHI

B) 3€pHOBBIE KYJIBTYpPBI

8. IloJs10BBIE pa3MHOXKEHHUE IPOUCXOIAT NP MOMOIIIN:
a) crop

0) ramer

B) CIIOp U raMeT

9. BereraTuBHOE Pa3MHOKEHHUE ITO:
a) Oecrionoe

0) mosoBoOE

B) CrIopooOpazoBaHue

10. U3 3urotsl pa3BuBaercs

a) cemst

0) cniopa

B) 3apOJIBIII OYAYIIET0 pacTeHHS

11. Y BogopocJieii 1 MXOB pa3MHOKeHHe ObIBaeT:
a)TOJIbKO 0e3 moJioe

0) BereTaTuBHOE

B) CMEHa OECIO0JIOTO MOJIOBBIM

12. I1pu 6ecno10M pa3MHOKeHHH BOJAOPOCIH 00pa3yoT
a) 300CTOpPbI

0) criopsl

B) 3UroTa

13.I'ameTbl y MXOB 00pa3yOTCs NpH:

a) 0ecIioJI0M pa3MHOKEHUH

0) TOJI0BOM pa3MHOXXEHUHU

B) TIOJIOBOM U O€CII0JIOM

14.PasMHOKeHHEe CTIOPAMH OTHOCHTCS:

a) MOJIOBOMY

0) 6ecnioomy

B) TIOJIOBOMY U 0€CTIOJIOMY

15.3urora —3ro:

a) cropa

0) ramera

B) OIJIOJIOTBOpPEHHAS SIIEKIeTKa

16.I1pu camsiHMM rameT 00pa3yercsi:

a) sIIeKIIeTKa

0) cniopa

B) 3UroTa

17.Cnopa —3t0:

a) MHOTOKJIETOYHOE 00pa3oBaHUE

0) OZTHOKJIETOYHOE 00pa3oBaHue

B) raMera

18.My:kcKkHe ramMeThbl y IBETKOBBIX PACTEHHAX 00pa3ylOTCH B :
a) ThIYMHKaX

0) IBUIBLEBBIX 3€pHAX

B) TIBLIBIIEBOM TPYOKE
19.0n1010TBOpEHNE Y PACTEHNH U3YUHJI:
a) C.I' Hapamuu

0) W.II. [TaBmoB

B) .M CeunnoB



20. OnbliIeHue — 370 :

a) MEePEHOC MBUIBIIBI C THIYMHOK HA TIECTHKU

0) CITUSHUE TTOJOBBIX KJIETOK

B) cIopooOpa3zoBaHue

Tect - 00001ICHKE

1.KopeHb BBINOJIHSET:

a) MEXaHUYECKYIO0 (PYHKITHIO;

0) aCCUMIIIALIMOHHYIO

B) BCAChIBAIOIIYIO U MPOBOJAIIYIO (PYHKIIHIO;
2.MoukoBaTasi KOpHeBasi cucTeMa 00pa3oBaHa:
a) [VIaBHBIMHU KOPHSIMU;

0) MpUIATOYHBIMU KOPHSIMHU;

B) KOPHEBUILIAMU;

3. Y KopHeii ApeBeCHBIX pacTeHUl HANOOJIbIIYIO JJIMHY UMeeT:
a) YeXJIHK;

0) 30Ha pocTa;

B) 30Ha NPOBE/ICHUS

4. Y MOPKOBU UMeeTCs:

a) KOPHEKITyOeHb;

0) KOpHEBHIIIC;

B) KOPHEILIO0/

5. K BereTaTUBHBIM OPraHaM PacTeHUs] OTHOCSTCS:
a) MoOer v KOpeHb;

0) mooer u 1o,

B) IIBETOK U ILJIOJT

6. B coctaB nodera BXoAAT OpraHbl:

a) IBETOK U IUIOJ;

0) crebenb ¢ TUCThIMH U MOYKAMU,

B) cTeOeb U KOPEHb

7. OceBast 4acTh NOYKH MpeCTABJIsAET CO00I:
a) CKpY4YEHHBIE 3a4aTKH JIMCTHEB,;

0) 3a4aTok cTe0s;

B) 3a4aTOK CTEOJIsI C TJIaBHBIM KOPHEM;

8. KiiyOensb siBjisieTcsi BUOU3MEHEHHEM:
a) mobera;

0) IJIaBHOTO KOPHS;

B) OOKOBOTO KOPHS;

9. llesbHBIN Kpail IMCTA HMEETCH y:

a) KparuBhbI;

0) MOIOPOKHUKA;

B) Oepess;

10. 3ambIkaOMe KJIETKH 00pa3yroT:

a) YCTBUIIQ,

0) cTonOuaTyro TKaHb;

B) ry04aTyro TKaHb;

11. PacTeHust CyXHX KapKHX MECT 4acTo:
a) HE UMEIOT JIUCTHEB;

0) UMEIOT KPYITHBIE JTUCThS;

B) UMEIOT HEOOJIbIIINE JIUCThS;

12. Yepemyxa 00bIKHOBEHHAsI MMeeT JTUCTOPACIIOJIOKEHHE:
a) OYepeIHOE;

0) CynpOoTHUBHOE;

B) MyTOBYATOE;



13. Oko1011BETHUK THNIMYHOIO IIBEeTKa (HANpUMep, IBeTOK BHILHH,
BKJIIOYAET:

a) yallleyKy 1 BEHUUK;

0) TOJIbKO BEHYHK;

B) TOJIBKO YaIIEUKy

14. IiBeTKH y pacTeHmii:

a) pacroyiaraloTcsi HOOJUHOUKE;

0) pacronaratoTcsi HOOAMHOYKE HIIM COOpPAaHbI B COLBETUS;
B) B OOJIBIIIMHCTBE CITy4aeB COOpPaHbI B COIBETHS

15. KoJioc xapakTepeH JIs:

a) JIaHJIBIIIA;

0) BUIIHY;

B) MTOJIOPO’KHHKA;

16. OcHOBHBIE 3aNIaCHBbIE MUTATEJIbHbIE BellIeCTBA B ceMeHHU (acoiu
HAXOJATCH B:

a) SHJIOCTIEPME;

0) B OJTHOM M3 CEMSI0JICH;

B) B 00€uX ceMsI0JIsX

17. MHoro ceMsIH HaXOAUTCH B ILI0JAX:

a) MOJICOJIHEYHUKA;

0) pxu;

B) TOPOXa;

18. ILi1oabI-cTPYYKH 00pa3yroTes y:

a) ropoxa, ¢aconm,

0) ropoxa, paconu, KamycTbl, CypernKu;

B) KaIlyCThl, CYpEeIKH

19. Cemsinka XapaKTepHa JJs:

a) MIICHUIIBI;

0) o/lyBaHYHMKa;

B) PXKH;

20. I[L1oawl siroga odpa3yoTest y:

a) Tomara, kapTodens, BAHOTPa1a, YePHUKHU;
0) 3eMJISTHUKH, KITYOHUKH, MaJTUHBI;

B) CIIMBBI, BUIIIHU, a0pHKOCa



I'ocynapcrBennoe npogeccuoHaJIbHOE 00pa3oBaTe/ibHOE YUpeKIeHue

/P i ) «CBIKTBIBKAPCKH JIECONPOMBIIICHHBIH TEXHUKYM)
K ! raoy «CJrT»
She . SAS «CBpIKTBIBKapca BOP NPOMBIIIIIEHHOCTh TEXHUKYM)
A yIKCUKAcO BeJIOaH KaHMY YUPEKICHHE
PACCMOTPEHO YTBEPJIKAIO:
Ha 3acemanuu MK 3aM. gupekTopa
«[IpodeccrnonanbHOTO TUKIA» M.A. Apuep
[Ipotokon Ne 1 ot «31» aBrycra 2021 r. «31» aBrycra 2021 r.
IIpencenarens MK O.B. HcaxoBa

KoMmiekr KOHTPOJIBHO-0LCHOYHBIX CPEACTB

®opma KOHTPOJIS: IIPOMEKYTOUHAs aTTeCTalus

®DopMa NPOMEeKYTOUYHOM aTTEeCTALMH: KommiekcHsiii auddepeHnpoBaHHbIN 3a4eT
TH KOHTPOIBLHOIO 3a1aHUA: YCTHBIA OTBET

IIpoBepsiemble pe3yabTaThl 00y4eHUs: vV 1-5,31-6

Onenka Kpurepun

«OTangHo» - 5 1. 1aH MONHBINA OTBET HA OCHOBE U3yUYEHHBIX TEOPHUIA;

2. MaTepuan MOHAT U OCO3HAaH;

3. MaTepuai U3JI0KEH B ONIPE/ICIICHHOHN JIOTHIECKOM
MOCIIEI0BATEIHHOCTH JIUTEPATYPHBIM SI3BIKOM;
4.0TBET CaMOCTOSITEJILHBIH.

«Xopouio» - 4 1. naH MpaBUJIBHBIN OTBET HA OCHOBE U3YUYEHHBIX TEOPUIL;

2. MaTepuai MOHAT U OCO3HAaH;

3. MaTepuai U3JI0XKEH B ONIPEJIEIIEHHON JIOTHYECKON
MOCIEI0BATEILHOCTH JIUTEPATYPHBIM SI3BIKOM;

4. nonyuieHsl 2-3 HECYIECTBEHHbIE OIINOKH, UCTIPaBIEHHBIE 110
TpeOOBaHUIO MPENOoJaBaTelsl, WIX HEKOTOpask HEMOJIHOTa OTBETA,
LIEPOXOBATOCTh B U3JI0)KEHUU MaTepUaa.

«Y IOBIETBOPUTEIBHO» - 3 1. MaTtepuan B OCHOBHOM H3JI0KEH IOJIHO, HO ITPH 3TOM JOMYIIEHBI |-
2 CyIIeCTBEHHBIE OIIUOKH;

2. OTBET HETIOJIHbIH, TIOCTPOEH HECBS3HO, C TOMOIIBIO HABOSALINX
BOIIPOCOB NPENOIABATEIISL.

«HeynoBieTBOpUTENHEHO» - 2 | OTBET OOHAPYKMBAET HE3HAHKE WJIM HEITOHUMaHWE OOJbIIEH 1
HanOoJee CylecCTBeHHOW YacTH y4eOHOro MaTeprala

Pa3paborunk:
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1 Knerounas teopust. MeToapl HCCIENOBAHUS KIIETKH.

2 IIporomnact — )HUBOE cofepkumoe KieTku. L{uromnaszma.

3 DHpomia3MaTuyecKkuil peTukyinyM. Murtoxonapuu. Anmnapat ['onpmxu. [lnactuast.
4 SAnpo. lenenue knetku. CtpoeHue siapa. XpoMOCOMBI.

5 [leneHus siapa v KIETKA: MUTO3, MEHO3

6 IIpou3Boanbie npororuiacta. Bakyoisb. KneTounslil cok.

7 3anacHble MUTATEIbHbBIE BEIIECTBA KIETKU

8 IlonsTus o Tkanax. ObpazoBaTeIbHbIE TKAHU

9 IlokpoBHbIE€ TKaHU. DNUIepMa, dudIeMa, mpodka, Kopa

10 Mexannueckue Tkanu. VIX cTpoeHHe, pacloaoKeHHE U MPAKTUIECKOE 3HAUCHUE
11 IIpoBoasimue Tkanu. X BUIbI, CTpOEHUE, TPOBOIAIINE TYUKU

12 OcHOBHBIE TKaHU U BbIACIUTENbHbIE TKaHU. X pyHKIMM 1 BUIBI.

13 KopeHb. 30HbI KOpHS. AHATOMHYECKOE CTPOECHUE KOPHHI.

14 Tunbl KOpHEBBIX CUCTEM. Buaon3MeHeHUsI KOpHEH

15 JIuct — GokoBo# oprau mobera. JluctopacnonoxeHue

16 Mopddonoruueckoe CTpOEHHUE JIUCTA.

17 AHatroMHuueckoe cTpoeHue JucTa. Bumon3MeHeHus JTUCThEB

18 IloGer u ero yactu. [louka. BeTBnenue u o6pa3oBaHue cUCTEMbI TOOETOB

19 Anatomus crebust u nooera.

20 Bunousmenenus crebiieil 1 moOEeTroB

21 Crpoenue u Bubl 11BeTKa. CouBETHS

22 Buasl miIogoB U cEMSH

23 CTpoeHHe U pa3BUTHE MXOB

24 Otnen [1nayHoBUIHBIE

25 Otnen XBOIIEBUIHBIE

26 OcHOBHBIE NPEACTAaBUTENN OTAeNa [[anopoTHUKOBUAHBIE, CTPOCHUE, PA3MHOXKEHUE,
3HaYeHue B IpUpoJie

27 XapakrepucTtuka otaena ['oioceMeHHbIX

28 Bricmne pacreHus. XapakTepuctuka otaena [lokpeIToceMeHHBIX

29 Xapakrepuctuka cemeiicts: JlrotukoBsie, bo6oBbie, ManbBoBbIie, CenbaepeiiHbie
30 Xapakrepuctrka cemeiicTB: bepe3oBsie, MakoBbie, KanycTtHbie, ['peuniinbie

31 Xapakrepuctrka cemeiictB: [lacnenoBblie, ThikBeHHbIE, ACTPOBBIE, SICHOTKOBBIE.
32 Xapakrepuctuka cemeicts: JIuneitneie, OcokoBbie, MATINKOBBIE

33 3HaueHue BoAbI Al (GOPMHUPOBAHUS YPOXKast C\X KYJIbTYP.

34 Bonuslii 6ananc pactenuil. Tpancnupanus, e€¢ Onosornyeckoe 3Ha4eHue.

35 Boanbrit aedunut, ero BIUsHUE HA X0 (PU3UOJIOTHIECKUX TTPOIIECCOB

36 IlouBeHHOE UTaHKUE pacTeHU. Y 100peHus

37 ®OTOCUHTE3 KaK OCHOBA MPOAYKTUBHOCTHU CEIbCKOX03IMCTBEHHBIX PACTEHUI

38 CBeTOBBIC M TEMHOBBIE peakiui (POTOCHHTE3A

39 3aBHUCHUMOCTbh HHTEHCUBHOCTH (POTOCHMHTE3a OT BHEIIHUX U BHYTPEHHUX YCIOBUMN
40 INpouecc KOPHEBOTO MUTAHUS U €TI0 CBS3b C APYTUMHU (QYHKIUSIMH OpraHu3Ma.

41 MexaHHu3M NOTJIOLIEHUS TUTATEIbHBIX BEIIECTB PACTEHUSMHU

42 TlpuHIMIBI AMATHOCTUKYU JAeQUIIMTA MUTATEIbHBIX 3JIEMEHTOB.

43 TlornouieHne MUHEPAJIbHBIX BELIECTB PACTCHUSIMU

44 Ponb Makpo- 1 MUKPO3JIEMEHTOB B PACTECHUU

45 ®a3pl pa3BuTUs pacTeHuil. OHTOreHe3 U €T0 MePUOIU3aIlusl.

46 dotonepuoausm, sspopusanus. [lokoi pacTenuit

47 ®opmupoBaHue ceMsH U 10A0B. CIea0CTh, 3peNoCTh, JO3PEBAHUE

48 Ponb cemstH B (hopMupoBaHuH 110,10B. CIOCOOBI YCKOPEHUS CO3PEBAHMSI IIJI0I0B.



49 ®u3noNOrNuecKre OCHOBBI XPAHEHUSI CEMSIH, IJI0JI0B, OBOLIEH, COYHBIX U IPYOBIX KOPMOB
50 BiusiHre BHEIIHUX YCJIOBUI HA Pa3BUTHUE PACTEHUM.

51 Apean. DHAEMUKH, PETUKTHI U KOCMOIIOJIUTHI.

52 BnusiHHE 4eIOBEKA HA ECTECTBEHHBIE apeaslbl.

53 PactutenbHble coobiiectBa. OCHOBHBIE 30HBI pacTUTENbHOCTH Poccun

54 PacTUTeNbHOCTh 30HANIbHAS U UHTPO30HAIBHAs. ATpOoUTOIIEHO3

NudopmannonHoe odbecrieuenne 00yaeHust
Ilepeyennb pekoMeHIyeMbIX YUeOHBIX U31aHUI, HHTEPHET-PECYPCOB, 10NOJHUTEIbHOM
JIUTEPATYpPhbI
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