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IMosicHuTeIBLHAS 3aNIMCKA

[Iporpamma 3JIeKTHBHOTO Kypca «MeToabl 0H0J0THYECKUX UCCJIEA0BAHUID) 11 00yJaromuxces 7 Kiacca
MEIUIIMHCKOTO COCTaBJIEHA HA OCHOBE:

1.
2.

(Dez[epaﬂbﬁoro roCyaapCTBEHHOT'O 06pa3OBaTean0ro CTaHJapTa CpeaHETrO 06HI€FO O6paBOBaHI/ISI;

[TpumMepHO# mporpaMMBI 10 OMOJIOTHU CpeaHero obmiero oopasoBanus Mocksa,«Bentana-I'pag»
2023;

[Tporpammsl « bromorus» mis obieodpasoBarenbHbIX yupexaeauii (Astop 1.H. [Tonomapesa );M.
«IIpoceemenne»,2016;

IIporpamma paccuntana Ha 34 yueOHBIX 4aca, | yac B HEAEMIO.

Hean kypca: popMUpoBaHHE MPAKTHISCKUX HABBIKOB HAOIIOJICHHSI U SKCTIEPUMEHTA TTPU paboTe ¢
00BEKTaMH KHBOH MPUPOJIBL

3amauu Kypcea:

1.

Co3pmaBaTh yCI0BUS I Pa3BUTHS TBOPUECKUX CIIOCOOHOCTEH, yMeHHs paboTaTh B rpymie
Pa3BuBaTh MpakTHYECKHE YMEHHS ¥ HaBBIKH IPH BHITIOJIHEHUH JJAOOPATOPHBIX PaldoT.

PasBuBaTh yMeHUs OpraHM30BaTh pabodee MecTo, HabIIIaTh, CPAaBHUBATH, IPOBOIUTH
SKCIIEPUMEHTHI, PUCOBATH OMOIOTHYECKHE O0BEKTHI, U3MEPATh, AaHAIM3UPOBATh, 000011aTh, ACTATh
JIOTUYECKHE BBIBOPI,

CozelicTBOBaTh 3HAKOMCTBY C Ipodeccueit 6uonora, ocymecTBIATh TPOPECCHOHATBHBIC MPOOBI IS
OIICHKH CTEIEHU FTOTOBHOCTH K O0YYEHHUIO OHOJIOTHYECKOH CIIEIIMATbHOCTH

Oka3ath [MOMOILIb YYAIHUMCS B IIOJrOTOBKE K HTOrOBOM aTTeCTAIMH 110 OMOJIOTHH U MOCTYILICHHIO B
BY3s1 6uonornyeckoro HamnpaBiIeHUS.

IInanupyemble pe3y/IbTaThl OCBOEHUS 3JI€KTHBHOIO Kypca

IIpeameTHbIE

B pesynbTate paboThl O MporpaMMe Kypca 00ydarouuecst J0JKHbI 3HATh:

METO/BI U3yUCHUS OHOIOTHH;

0COOCHHOCTH OHMOJIOTHYECKOTO IKCIIEPUMEHTA C PACTEHUSIMH U 00IIIeOHOIOTHYeCKe OCOOCHHOCTH;
METO/IbI U3yUCHUSI OOBEKTOB >KUBOI IPUPOIBI;

nabopaTopHOe 000PYIOBaHUE M TPHEMBI PaOOTHI C HUM;

OCHOBHBIE (PM3HOJOTHUECKHE ITPOLIECCHI, TPOTEKAMOIINE B )KUBBIX 00BEKTaX;
AHATOMHYECKOE CTPOCHHE KMBBIX 00BEKTOB;

paboTaTh ¢ TOTOBEIMHA MHKPOIIPENapaTaMi U H3TOTOBIISTH MUKPOIIPEapaTh;
CTaBUTH (PU3NOTOTHYECCKUH SKCIICPUMEHT;

paboTaTh ¢ ONTHYECKUMH MTPUOOpaMH U TabOpaTOPHBIM 000PYIOBAHHEM;
no0UpaTh OOBEKT AJIS SKCIIEPHIMEHTA B COOTBETCTBHH C ITOCTABICHHBIMU 3a1a49aMI;
YEeTKO W JIAKOHUYIHO (POPMYITHPOBATH IIETH U BBIBOJIBI SKCIICPUMEHTA;

pu opopmIIeHHH paboT COONIOIaTh HATIIATHOCTh, HAYYHOCTh M CTECTUYHOCTb;
YCTPOHCTBO CBETOBOTO MUKPOCKOTIA 1 TIPaBUIIa PA0OTHI C HUM;

0COOEHHOCTH CTPOCHUA U )KU3HCACATCIIbHOCTU U3Yy4aCMbIX OPraHU3MOB.



e  0COOEHHOCTH KU3HCHHBIX LIUKIJIOB Y PACTCHUI: MXH, TIAIIOPOTHUKH, TOJIOCEMEHHBIE, IIBETKOBBIX
pacTeHuil;

e CTpoeHHUE U (PYHKIIMU IBeTKa. Pa3HOo0Opas3ue IBETKOB CEMENCTB MOKPHITOCEMEHHBIX.
e 3HAYEHHUE U KJIACCU(HUKAINIO COI[BETHI.
e  paszHOOOpasue M KIACCU(PHUKALNIO IIOA0B.
®  MAaKpOCKOIHUYECKOE CTPOEHHUE cTeOs
e  Makpo- 1 MUKPOCKOITMYECKOE CTPOCHHUE JIHCTA.
e  MeTaMOp(HU3UPOBAHHEIC (AHATIOTUYHBIC H TOMOJIIOTHYHBIC) OPTaHbI.
®  CTPOCHHUE CEMSH OJHOMIOJBHBIX U JABYIOIBHBIX PACTCHUIL.
Oo0yuaroniuecsi 10LKHbI YMeTh:
e paboTaTh C YBETUYUTEIBHBIMU MIPHOOPAMU;

L4 pacno3HaBaThb, CpPABHUBATH, 3aPUCOBLIBATH 0OBEKTHI JKUBOI IpUupoJbl, aHAJIU3UPOBATh, ACIIATh
BBIBOJBI,

e paboTaTh C MHCTPYKTHBHOM KapTOUKOW JIAOOPATOPHBIX PaboOT;

e  o(hopMIIATH JabOpaTOPHBIEC MPAKTHUECKUE PAOOTHI;

e  OIpenensiTh MPU3HAKU PACTCHHUH pa3HBIX CEMEHCTB IO BHEIIIHEMY CTPOCHHIO;

e paboTaTh C OMPEICTUTEIBHBIMU KAPTOYKAMHU;

e 00maThCA B TPYIIIE, BECTH AUCKYCCHUIO, BEICTYIIATh, OTCTAMBATh CBOIO TOUKY 3PCHUSI.
JIn4HOCTHBIE
Y obyuarowuxca 6yoym cghopmuposansi:

e  OpHCHTAIM Ha IOHUMaHKE TIPUYHH yCIieXa BO BHEYUCOHOH NEATSIILHOCTH, B TOM YHCIIC Ha
caMOaHaJIU3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUA PE3YIBTATOB TPEOOBAHUAM
KOHKPETHOH 3aJ1a4u;

e  CHOCOOHOCTBH K CAMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIICITHOCTH BHEYUEOHOH JIESTEIBHOCTH;
Obyuarowutics ROLYYUmM 803MOACHOCHb 0711 (POPMUPOBAHUSL:

e BHYTpPEHHEH MO3UIUK MIKOJbHUKA Ha YPOBHE MOJOXKHUTEIHHOTO OTHOIIEHHS K IIIKOJIE, TOHUMaHUS
HEOOXOAMMOCTH YYCHHS, BHIPAXKEHHOTO B TIpe00IalaHuy yueOHO-IT03HABATEIbHBIX MOTHBOB 1
MPEINOYTEHUN COITUAIEHOTO CII0c00a OLIEHKN 3HAHMIA;

®  BBIPOKECHHOW YCTOWYHBOW y4eOHO-TTO3HABATEILHON MOTHBAIIMY YICHHS.
PeryasiTuBHbIC
Obyuaiowuiics HaQyyumcsi:

e [UIAHUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C TIOCTABJICHHOM 3a/layeil M YCIOBUSMHU €€ pealln3alki,
B TOM YHUCJI€ BO BHYTPEHHEM ILJIAHE;

L4 OLICHUBATH MPAaBUJIbHOCTD BBITIOJTHCHU A HeﬁCTBHH Ha YpOBHC aHeKBaTHOﬁ peT'pOCHeKTHBHOﬁ OLCHKH
COOTBETCTBUS PE3YJIbTATOB Tpe6OBaHI/I${M Z[aHHOﬁ 3a1a4u 1 Saﬂa‘JHOﬁ 00acTH.

Obyuatowutics nOIY4UM B03MONCHOCHb HAYUUMBCA!
®  CTaBUTh HOBBIC yUeOHBIC 3a]1a4H;
®  MIPOSBIITH MO3HABATECIHHYIO HHUIMATHBY B yIeOHOM COTPYAHUYECTBE;

®  CaMOCTOSTENILHO aJICKBATHO OIIEHUBATH MPABUIBHOCTH BHITIOJHEHHUS JICUCTBUS M BHOCHTh
HEOOXOJMMbIC KOPPEKTHBEIL.



INo3naBaTenbHBIE
Obyuarowuiicss HAyuumcs:

®  OCYIIECTBJIATH OUCK HEOOXOIMMOM HH(OPMAIIMH JUTS BBITOJHEHUS BHEYYEOHBIX 3aIaHUM C
HCIIOJIb30BaHNEM yIeOHOH TUTEPaTyphl U B OTKPHITOM HH(OPMAIOHHOM IIPOCTPAHCTBE,
SHIUKIONEIHNH, CIIPABOYHUKOB (BKITIOUAs 3JICKTPOHHEIE, TH(POBBIE), KOHTPOIHUPYEMOM
npoctpancTBe HTEpHETA;

e  (UKCUPOBATH BEIOOPOUHYIO HHAOOPMAITHIO 00 OKPYKAIOIIEM MHUPE H O ceOe CaMOM, B TOM YHCIIE C
noMo1upo nHecTpyMeHToB UKT;

®  CTPOUTH PACCYXICHHUS B POpPME CBSA3M NMPOCTHIX CYXKICHUH 00 00BEKTE, €ro CTPOCHNH, CBOHCTBAX.
Obyuarowuiicss NOIYYUmM 803MONCHOCIb HAYYUNHCA:

®  OCYIIECTBIISATH BBIOOp Hanbonee 3peKTUBHBIX CIIOCOOOB pelIeH s 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

L4 OCYHICCTBJIATh CUHTE3 KaK COCTABJICHUC LICJIOTO U3 ‘-IaCTefI, CaMOCTOSATCIIBHO JOCTpanBas U BOCIIOJIHSAA
HCOOCTArOIMMUE KOMIIOHCHTEI;

®  CTPOHTH JIOTUYECKOE PACCyXK/ICHHE, BKIIIOYAIOIee YCTaHOBICHNE ITPUYUHHO-CIICICTBEHHBIX CBSA3CH.
KoMmyHuKaTHBHBIE
Obyuarowuiicss HAyuumcs:

®  CTPOWTH MOHOJIOTHYECKOE COOOIICHNE, BIAICTh TUATOTHYCCKOM (HOPMOI KOMMYHHKAIINH, CIIONIB3YH,
B TOM umce cpeacTBa u uHCTpyMeHThl MKT 1 auctaHIMOHHOTO O0IIeHuS;

o YUYHUTBIBATh PAa3HbIC MHCHUA U CTPEMUTHCA K KOOpAWHAIIUHU PA3JITMIHBIX HOSI/II_II/Iﬁ B COTPYAHHUYIECCTBE;

o O0TOBapUBaThHCA U IPUXOOUTH K 061ueMy PECUICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIC B
CUTyallu CTOJIKHOBCHHUS HHTCPECOB.

Obyuarowutics ROLY4UM 803MOAICHOCHIL HAYYUMBCAL:
®  YYHTHIBATh Pa3Hble MHEHHUS U UHTEPECHl U 0OOCHOBHIBATh COOCTBEHHYIO TO3HIINIO;
® [IOHUMAaThb OTHOCHUTEIBHOCTh MHEHUH U MOAXOJI0B K PEILIEHUIO NPOOIEMBI;

®  apPryMEHTHPOBATH CBOIO MO3HIIMIO U KOOPIUHUPOBATH €€ C TIO3HUIUAMHU APTHEPOB B COTPYAHUYECTBE
IPU BEIPA0OTKE OOIIETro pemeHns] B COBMECTHOM AEATEIEHOCTH;

e  aJIeKBATHO HCIIOIH30BaTh PEUCBEHIC CPEACTBA T APPEKTUBHOTO PEIICHUS pa3HOOOPa3HBIX
KOMMYHUKaTUBHBIX 3a]1a4.



Copnep:kaHne NPorpaMMbI

3ansartue Ne 1. Meronsl 6uonorun CBeToBast MUKpOCKOIHs. BpeMeHHbIe Mpenaparthl, pUCYHOK.

Metozp! Ononoruu (HabIIOACHNE, CPAaBHUTEIBHBIHN, SKCIICPUMEHTATILHBIN, HCTOPUYECKUI, MOICTTMPOBAHUN ).
CBeToBasi MUKPOCKOITHS. Brogornyeckuii MUKpOCKOIT- ONITUYECKUI IPHUOOP, ¢ TIOMOIIIBI0 KOTOPOTO MOKHO
paccMOTpeTh MEJIKHE JISTAIIN, Pa3Mepbl KOTOPHIX JISIKAT JAJIEKO 3a IpeieliaMi pa3peliarolei CriocOOHOCTH
rinasza. OnTudeckas 4acTh MUKPOCKOIIA: 00bEKTHBBI, OKYIISPBL, OCBETHTEIIbHOE YCTpoiicTBO. OnpeneneHue
00IIero yBeIuueHHsE MUKPOCKOTIA.

MexaHndeckast 9acTh MUKPOCKOIIA: BUHTHI, IITATHB, PEBOJIBBEP MMPEAMETHOTO CTONa, TyOyC, IPEeIMETHBIIH
ctonuk. [IpaBuina paboTsl ¢ MUKPOCKOIIOM. YXOJ 32 MUKPOCKOIIOM.

N3srororiienne BpeMeHHBIX TipenaparoB. [IpaBuia paboThl ¢ ae3BueM. M3roroBiieHue pucyHka. PHCyHOK — He
TOJIFKO OTYETHBII MaTepHa o0 BHIIIOTHEHHOH paboTe, HO M METO/ UCCIe0BaHM. B mporecce 3aprucoBKU
mpernapar uzydaercs 6oj1ee BHUMATEIbHO.

JlaGopaTopHasi padora: «YCTpOWCTBO CBETOBOI'O MUKPOCKOIIA H ITPaBHJIa paOOTHI C HAM).
JemMoHcTpanuu: Tabnuma «YBeJIn4YUTeIbHbIC IPUOOPED».

3ansaTtue Ne 2-6. CTpocHHE pacTUTEIHHON KJIETKU. [lmacTupl.

CtpoeHue pacTUTENbHON KIETKH. YacTH KJIETKU U UX POJIb: KIETOYHAs CTEeHKa, I1a3MaThuyeckas MeMOpaHa,
IIUTOILIa3Ma, SIPO, BaKyOIlb, INTACTHIBI (XJIOPOILIACTEI, XPOMOILIACTEI, JIEHKOIITACTH ). B3anmonpeBpareHus
wiactua. OTIn4KUe PacTUTEIHHON KIETKH OT YKMBOTHOH.

H3zroroieHune mpenapaToB SIHIEPMICA YEIIYH JIYKA, JIUCTA dII0JCH, KIIETOK MIKOTH IutonoB. Pabora ¢
MUKpOCKoNoM. PaccMaTpuBaHue npenaparoB 104 MUKPOCKOIIOM, BBIITOJTHEHHE PUCYHKOB.

JlaGopaTtopHblie padoThl: «CTpoeHHUE KIIETKH YEHIyH JyKa», «XJIOPOIJIACTHI B JIUCTHSX JI0AEH,
«XpOMOIIACTHI B KJIIETKAaX MAKOTH 3pPEibIX IUI0A0BY, «JIefKomaacTel B KIETKaX AMUAEPMbI TPAJECKaHIIUMY.

3ansaTue Ne 7-8. Oprans! pactenus. Tunbsl KOpHEBBIX cucTeM. KitleTouHoe cTpoeHne KOpHSL.

OpraHbl pacTeHHs: BereTaTUBHBIC (cTeOeIh, KOPEHb, INCThsI) U TeHepaTHUBHBIE (IBETOK, TUI0a). OTarune
HU3LIMX U BBICIIUX pacTeHuil. KopeHb — 3T0 noa3eMHblil BereTaTuBHbIM oprad. @yHKIMY KOpHS
(3amacarornasi, BcachIBaroIas, onopHast u ap.). Buabl kopHel (ri1aBHBINH KOPeHb, OOKOBBIC, PUIATOYHBIE).
KopHeBas cucremMa- COBOKYITHOCT BCEX KOPHEH pacTeHUs, 00pa3yIONIIXCsl B PE3yIbTATE UX POCTA U
BeTBIIeHUS. CTep)KHEBask KOPHEBAsI CUCTEMa — 3TO CHCTEMa IJIaBHOTO KOpHs. MoYkoBaTasi KOpHEBask CUCTEMA —
cucTeMa MPUAATOYHBIX KopHeil. KiierouHoe cTpoeHue KopHs. 30HBI KOPHS (30Ha AETICHUS, 30HA PACTSKCHUS,
30Ha KOPHEBBIX BOJIOCKOB, 30HA BETBJICHUS), HX OCOOCHHOCTH H POITb.

JlaGoparopHbie padoThi: «/3ydeHne cTep)KHEBBIX K MOYKOBATHIX KOPHEH pacTCHU,
«PaccmarprBaHye KOPHEBBIX BOJIOCKOB M YE€XJIMKA HEBOOPY)KEHHBIM TIJIa30M U IIOJT MUKPOCKOTIOM),
«30HBI KOPHSI».

Jemoncrpanus: tabmuibl «KopHeBas cucteMa JIBYI0JIbHBIX pacTeHUi», «KopHeBas cucremMa 0THOA0IBHBIX
pacteHuity, penbedras Tabauia «30Hb KOPHSD»

3ansTue Ne 9-10. Ctpoenue, pasHooOpa3ue U PyHKIIUN CTEOIS.

Crebenb — BETeTaTUBHBII OpraH, BHITOTHSIONMH pa3Ho0Opa3Hble (DYHKIHH (3amacaromnias, OopHasi,
(orocunTe3, MpoBoAdAmas). PaznnyaioT aBa THma creOnei: AepeBIHNUCTHIN U TPaBIHUCTHIA. PocT cTebus:
BEPXYILUEYHBIN 32 CYET KOHyCa HapacTaHMsl ¥ BCTABOYHBII POCT 3a CUET YAIMHEHUS MEXKIOY3IHH.
PazHooOpazue cTebeii Mo pacioioKEeHUIO B POCTPAHCTBE (MIPSAMOCTOSYHE, CTEIIOIINECS, IETUISFOIINECS,
BhloIHecs 1 1p.). CriocoObl BeTBIEHUS CTEOI: BepXyIIeUHOe BETBIIEHIE, 00KOBOE MOHOIIOJHAIBEHOE,
6okoBoe cumnonuansHoe. Oco6eHHOCTH CTE0IST OAHOIOIBHBIX IBYIOIBHBIX pacTeHnit. Kopa, kamOui,
JpeBecHHa, cepaueBuna. TpancnoptHast posk cTedmst. Cocyasl IPeBECHHBI, CHTOBHIHBIC TPYOKH (IIO3IMBEI.

JlaGopaTopusbie padoThi: « MUKPOCKOITMUECKOE CTPOCHUE CTEOIST OJJHOMONBHEBIX U IBYAOIBHBIX PACTCHUID»,
«OmnpeeneHue BO3pacTa paCTeHUs MO CIUITY



3ansaTue Ne 11. MakpoCKOMMYECKOE CTPOCHHUE TT00eTa.

Crpoenne modera. ¥Y3ei, MeXI0y3Iue, asyxa, IOYKH BepXylieyHas, nmazymnsle. [lobern yuimHeHHBIE,
ykopoueHHbIe. [louka- 3T0 3a4aTOYHEIH cTeOeh ¢ KOHYCOM HapacTaHWs, 3a4aTOYHBIME JTUCThIMU. CTpoeHne
nouku. Pacmonoxxenue nodek. Bupl movek: Bepxyiieuynsle, 00KoBbIe. bokoBbIe OBIBAIOT MA3yLIHBIE U
npuaaroynsie. [1a3ymrHpie oYKy OBIBAIOT CIAIIUMHM, OAWHOYHBIMU M TPYIIIOBBIMY, a MPUIATOYHBIC OBIBAIOT
BBIBOAKOBBIMH. TP OCHOBHBIX THIIA JINCTOPACTIONIOKCHHS: CIUPATBHOE (09epeaHOE), MyTOBYATOE,
CYIPOTUBHOE.

JlaGoparopHasi padora: «CTpoeHHE ITOYEK U PACIIONI0KECHUE X Ha CTeOIey.
3ansTue Ne 12. MakpocKonuuecKoe CTpOCHUE JTUCTa

JIuct- 310 GOKOBOM OpraH OrpaHUYEHHOr0 PocTa. Y OJHOJOJIBHBIX JIUCT HapacTaeT IyTeM BCTABOYHOI'O POCTA,
y IBYIOJBHBIX — BCEH ITOBEPXHOCTHIO. Y JIepeBbEB U KYCTapHHUKOB JIMCT — 3TO BpeMEHHBIN opraH. Jlucromna.
JIucTbs OBIBAFOT YSPEIIKOBBIMH M CHSYMMU. BHelIHee cTpoeHHe YepeIKoBOTo JICTA: YePEHOK, JINCTOBAs
IUIACTHHKA, MHOT 1A IPHINCTHUKK. [IpOCTBIE 1 CIIOXKHBIE IUCThA (TpoifyaThle, aabyaThlie, HapHOIEPUCTHIE,
HeTlapHOIEPUCTHIE, IBOSIKOIIEPHUCTOCIOKHBIE). JKMIIKOBaHNe JIMCThEB: apaljIeIbHOE, JYTOBOE, CeTYaTOe
(mepucroe, najnp4aToe).

DyHKINY JIMCTa: (POTOCHHTE3, TPAHCITHUPAITUS, Ta3000MEH.
JlabopatopHast pabora:
«Pacmo3HaBaHue IPOCTHIX U CIOKHBIX THCTheB. ONpeaeeHe TUIIa JIUCTOPACIIONOKEHH S, KIIKOBAHUS.

3ansaTue Ne 13-14. MUKpPOCKOITUYIECKOE CTPOCHHE JIHCTA.

Knerounoe crpoenue mucra. OCOOEHHOCTH CTPOSHHUS U POJIb B SKU3HU JIUCTA: AIUACPMHUC, YCTHHUIA, ME30( I
CTONOYATHII U ryOuUaThIi, COCYAMCTO-BOJIOKHUCTBIN MMy4OK — KHJIKU JTUCTAa. OCOOEHHOCTH CTPOSHUS JIUCTA
pacTeHuH pa3HbIX SKOJIOTHUECKUX TPy (TelnopuTH, criroduTsl). CpaBHEHHE INCTHEB PACTEHUH Pa3HBIX
9KOJIOTHYECKUX IPYIII.

JladopaTopHasn padorta: «PaccmaTpuBaHue KOXUIIBI TUCTA», «PaccMarpuBanne OCHOBHOM TKaHH JTUCTay.

3ansTue Ne 15-16. dorocunres.

O6o6menue 3HanMA 10 TeMe «PoTocuHTe3». OOpa3oBaHNEe OPraHWIECKHUX BEIIECTB U3 HEOPTaHWIECKHUX MO
neiictBueM ceeta. ABToTpodHOE utanue. [IprcnocobieHus TUCThEB K JydlIeMy yIaBINBAaHHUIO CBETA!
JIMCTOBAsI MO3aHKa, ()OTOTPONU3MBI.

3akiagka onbiTa: «O0pa3zoBaHUe KpaxMaia B JINCTBIX Ha CBeTy». HabmogeHue: pocTOBEIE ABIKEHHUS
pacTeHu# Mo/ BIUSHUEM CBETa — TPOITU3M.

3ansaTue Ne 17-18. Metamoppu3npoBaHHBIC OPTraHbl.

Y MHOTHX pacTeHUH JIUCThs, cTeOeIh, KOPeHb MeTaMOP(U3UPYIOTCS MO JEHCTBUEM CpEIbl OOUTaHUS U
3aKpenuINCh HacleACTBEHHO. BO3HUKHOBEHUE 3TUX OPIaHOB — 3TO peasibHas BhIpAKEHHUE
MPUCTIOCOOJICHHOCTH HBOJIONNH. DTH U3MEHIIIH CBOH BHEIIHUI BUA 0 HEy3HaBaeMOCTH. VX moapa3aessroT
Ha TOMOJIOTHYHBIE ¥ aHAJIOTUYHBIE. [ OMOJIOTHYHBIE UMEIOT €MHOE MIPOUCXOXKICHHIE, HO BBITIOJHSIOT pa3HbIe
¢ysknun. K HIM OTHOCST: Koiouka 6apbapuca, YCHKH Topoxa, JIOBUHE allllapaThl XUITHUKOB, YEIIys
JIYKOBUIIBL, JIETIECTOK, THIYMHKA U MIECTUK- 3TO TOMOJIOTUYHBIE OPTIaHbl JUCTOBOI'O IPOUCXOXKACHUS.
Kopnesuiie, 1ykoBuIa U KIIyOSHb- 3TO TOMOJIOTUYHBIE OpTaHbl KOPHEMOOETOBOTO IPOUCXOXKICHHSL.

AHaJOTHYHBIE OPTraHbl UMEIOT 00IIIee CXOACTBO MO PYHKIIUAM, HO HE UMEIOT 00IIee TPOUCXOXKICHHE.

JlaGoparopHasi padora: «[ OMOJIOTHYHBIC U aHATOTHYHbBIE OpPTraHbl», «Bulon3MeHeHHbIC TOOETH: KITyOCHb,
JYKOBHULIA, KOPHEBUILIIEY.

3ansTue Ne 19-21. [IBeToK — reHepaTUBHBIA opraH pacTeHus. CTpoeHHE IBETKA JBYOIBHBIX PACTCHUN
pa3HBIX CEMEUCTB.

TepMuH «IBETKOBBIE PACTEHUS» yKa3blBA€T Ha PU3HAK, IPUCYILUN TONBKO 3TOM IPYIIE paCTEHUH — HATM4Ke
uBetka. [{BeTok - penpoaykTuBHbIN opran. @yHkuuu 1BeTka. YacTu BeTKa U UX 3HadeHue. PackpbiBatoTcs
00TaHUYECKUE MOHATHS: «OKOJIOLBETHUK, KBEHUUKY,



«aHAPOIIEH», «THHEICH», «OIHOIMOJIBIE IBETKHY, «repMa(GpPOIUTHBIC [IBETKU», «OIHOIOMHBIC PACTECHHSD),
«IBYIOMHBIE PACTCHHSD U JIP.

BeHunk cBOOOHOIETIECTHON B CpOCTHONIETIECTHBIH. CTpoeHue anapores (ThrauHkn). CTpoeHue THHetes
(nmectuka). ['uHenelt — 3T0 COBOKYIHOCTb IUIOJOIUCTUKOB, 00PA3yOILUX OJHHU WIN HECKOJIBKO MECTHKOB.
I'uHenel anokapHbli U EHOKApIHbIA. THITBI IEHOKAPIIHOIO THHELES: CUHKAPIIHbINA, IapaKapIIHblii,
TM3UKAPITHEIA. BUbl 3aBs3eld necTruka (BEpXHsisl, HUKHSIA, TIOYHYDKHSA). JlnarpaMma 1BeTka.

JeMOHCTPHUPYIOTCH MO LIBETKOB CEMEHCTB KPECTOLBETHBIE, aCTPOBBIC, TACTIEHOBBIE, PO30LIBETHBIE,
JJICHHBIE, 37TaKH. 3aITUCHIBAIOTCS (POPMYIIBI U IUATPaMMBI IIBETKOB ATHX CEMEUCTB.

JlaGopaTopHas padora: «CtpoeHue 1BeTKay, «CTpoeHue ruHeles U aHapolesy», «PopMyiia 1 AuarpaMma
LBETKA»

3ansarue Ne 22. Knaccudukarus COIBETHIA.

CouseTust — rpynna MeJlKUX [BETKOB, PaclOIOXKEHHBIX B OIIpeeIeHHOM Nopsake. buonornyeckoe 3HaueHue
cousetnii. PazHooOpasue conperuii (mpocTrie u coxHbIe). [IpocTeie conBeTns: KOIoc, KACTh, IIATOK,
roJIOBKA, 30HTHK. CIIO)KHBIE COLBETHUS: METENKA, CII0KHBIM KOJIOC, CIIOKHBIN 30HTHK.

JlaGoparopHast padora: «O3HaKOMIIEHHE C Pa3HBIMU TUIIAMU COLIBETUI. YUallluecs y4aTcsi pucoBaTh CXEMBI
COLIBETHH, TaBaTh UM XapaKTePUCTUKY, OTIIMIATh COLBETHS Ha MPUPOIHBIX 00HEKTaX

3ansaTue Ne 23-24. CeMs OHOMONBHBIX U IBYIOJBHBIX PACTCHUH.

Cems CIIYXKHUT U1 Pa3MHOXKCHUS U PACIIPOCTPAHCHUA CEMCHHBIX paCTeHI/Iﬁ. CTpOCHI/Ie CEMCHU: 3apO/blIlll,
CEMCHHasA KOXXypa, 3aracaroulas TKaHb. Cems (I)OpMI/IpyeTCSI H3 ceMs3avdaTKa B PE3YyJIbTATC }:[BOP'IHOFO
OILIOZOTBOPCHMUSA. CeMs MOXKeET IOJITOC BPEMA Hp€6LIBaTB B COCTOSIHUU MOKOS. Paznuuaror 5 THUIIOB ceMsIH:

1. c¢aHIOCTIEpPMOM, OKPYKAFOIINM 3apoAbIl (Y MaKa),

C DHIOCTIEPMOM, JISKAIIIUM OKOJIO 3apOIbIIIa (y MIICHHIIB)

w

¢ nepucnepmoM (y mepua)

=

C 3aITacHBIMH BEIIECTBaMH B CeMsIOIsIX (Y ropoxa)
2. C3HAOCHEPMOM U ceMsosaMH (y JIbHA).
CocTaB ceMEHHU: KIEHKOBHHA, )KUPBI, YTIICBOIBI.

Jemoncrpanus: penseduoie Tabmuip! «CeMs 0THOIONBHBIX pacTeHui», «CeMs ABYAONBHBIX PACTCHUID»,
pa3JaTovHbI MaTepual (ceMeHa ropoxa, (hacoiu, MIICHHUIIBI).

JlaGopatopHbie padoThl: ««/3yueHne cTpoeHus CeMSH JIBYIOJIbHBIX pacTeHUI», «/3y4eHne CTpoeHus
CeMsTH OJHOOJIFHBIX pacTeHu», «BrimeneHne Kpaxmaina, Oesrka i )Kupa U3 CeMSH.

3ansarue Ne 25. Ctpoenue u kiaccupuKaius miooB.

IInon npenHazHaveH A1 3alUThl CEMEHM U ISl UX pacpOCTPAHEHUs], CBOMCTBEHEH TOJIBKO
MOKPBITOCEMEHHBIM. [lapTeHOKapIHUecKue MmIo0/pl 00pa3yroTcs 0€3 OMIOJOTBOPEHUS U HE COIEPIKAT CEMSIH.

CrpoeHnue mioja: OKOJIOMIOAHUK (mepukapn) U cemeHa. Corious BO3HUKAIOT U3 HECKOJIBKUX [[BETKOB
(cBexIa) iy 1menoro couseTus (MHXHP, aHaHac). Pa3HooOpas3ue MiI00B: CyXHe U COYHBIE, OJTHO- U
MHoroceMsiHHbIe. CouHble (KOCTSIHKA, AT0o/a, 0J10K0, Tecnepuanii). Cyxue rioap! (Kopobodka, Kelyb, Opex,
ceMsHKa, 3epHOBKa, 000, CTPYUOK).

JlaGoparopHasi padora: «CTpoeHHE U KIIaCCH(UKAIMS TUIOA0BY. YUalIuecs y4aTcs ONnpeaessiTh THII IJI0/a
Ha [IpUMepe MPUPOAHBIX 0OBEKTOB, TaBaTh XapaKTEPHCTHKY ILIOAAM.

3ansTue Ne 26. )KuzHeHHBIN LUK pacTeHU oTniera MoXOBHUIHEIE.

[onsTHe 0 XU3HEHHOM ITUKIIE. JKU3HEHHBIH UK — 3TO IMOCIEI0BATEIFHOCTD CTAIHH, Yepe3 KOTOPEIE
MPOXO/IST MPEACTABUTENIN TAHHOTO BHIa OT 3UTOTHI OHOTO MOKOJICHHS JI0 3UTOTHI cieayroriero. Cropodur -
JTUTUIONTHOE CTIOpooOpasyroliee MoKojaeHue. ['aMeTouT — rarioniHoe MOKOoJIeHHe, 00pa3yroliee raMeThl.
YepenoBaHue OKOJICHUH — 9TO YepeIOBaHKE OSCIIONOr0 U MOJIOBOTO TOKOJIeHUH. 3ydaroTcs )KU3HEHHBIE



LMKJIbI CIIOPOBBIX U CEMEHHBIX pacTeHuid. OOpaTHTh BHUMaHKE Ha CII0YKHOCTh LIUKIIOB U IPeo0iaaHin
OTJCTBHBIX TIOKOJICHUI BO BPEMEHH MPOCTPAHCTBE (TOJIBKO Y MXOB raMeTO(UT MpeodIagacT Hall
criopo(uToM), 3aBUCUMOCTD UX OT (hakTOpoB cpenbl. COCTaBlIeHUE ITUKIIA Pa3BUTHSI MXOB.

JleMoHCTpamus IMHAMIUYECKUX MoJieliel ¥ Tabumun «MoX KyKYIIKUH JeH», «Mox caraymy».
JlaGoparopHasi padora: «/3y4yeHne cTpoeHUs MXxa (Ha MECTHBIX BHJIAX)»
3ansaTne Ne 27. XXvu3HeHHBIH UK pacTeHud oTnena [1anopoTHUKOBHTHEIE.

Oco0eHHOCTH MAaNOPOTHUKOB: KPYITHOJIMCTHOCTH (MeTaduiuins), KOpHEBasi CUCTEMa, OTCYTCTBHE
CIIOPOHOCHOT'O KOJIOCKA, PEIyKIHUs raMeTo(uTa, 3aBUCUMOCTb Pa3MHOXEHUsI OT BOJbl. OCOOSHHOCTH
cTpoeHus cnopodura u ramerodura. CocTaBIeHHE CXEMbI XXU3HEHHOTO IIUKJIa MAMOPOTHHKA.

JlaGoparopHasi padora: «/3yueHue cTpoeHus MaropOTHUKA U XBOILA.
3ansitue Ne 28. )KuznenHslil IUKII pacTeHuid oTAena [ omoceMeHHbIE.

Baknast oTyIMUUTENBHAS YepTa roJI0CEMEHHBIX — HAIMUHME ceMs3ayaTka, 00pa3oBaHUe CEMSH, PeIyKIHs
ramMeTo(uTa, HE3aBUCUMOCTh Pa3MHOKEHHS OT BoAbL. CeMsI3auaToK COCTOUT U3 HyLeJITyca (MEraclopaHruit)
W MHTETyYMeHTa (TIOKPOB) ¢ MUKpoITHie (IIbUIBIIEBX0/). BHYTpH ceMs3auaTka BRIPACTACT KEHCKHA raMeTOQHT
— 3T0 3HJO0CHEPM (1) ¢ ABYMs apXEeTOHUSIMU. MyxcKoit rameTouT — 310 mbutnHKa. O6pazoBaHue cropogura-
3apo/ibIllIa CEMEHU NMPOUCXOAUT MOCIIe OMIOA0TBOPEHHSI Ha criopoduTe. 3apoblill CEMCHU UMEET
3apOJIBIIIEBBII KOPEIIOK, 3apOIBIIIEBEIH cTeOeNeK, ToUeuKy, ceMsnonn. CocTaBIeHNE IINKIA Pa3BUTHU
TOJIOCEMEHHBIX.

PaznooOpasue xBoiHBIX. OCOOEHHOCTH CTPOCHHS JIUCTA XBOWHBIX, KaK IPHCIIOCOOICHHS K XOJIIOTHOMY H
3aCyLLIMBOMY KJIUMATY.

JlaGoparopHasi padora: «/3yueHne cTpoeHHs XBOU U IIHUIIEK COCHbI OOBIKHOBEHHOM, €U 1 JPYTUX
XBOMHBIX.

3ansaTne Ne 29. 3amuTa NPOSKTOB HAYYHO-UCCIIEN0BATEIBCKOTO XapaKkTepa

3ansaTtue Ne 30-34. )Ku3HEeHHBIN UK pacTeHui oTnena [lokpeIToceMeHHbBIE.

JU1s MOKPBITOCEMEHHBIX XapaKTepHO HAJIMYUE [IECTHKA, [0/, TBOHHOE OIUIooTBOpeHre. OOpazoBaHue crop
Ha CIIOPO(UTE IIPOUCXOIUT Ha BUAOM3MEHEHHBIX ITo0erax- IBeTKax. MUKpPOCIIOpE! POPMUPYIOTCS B THE3IAX
IBUTBHUKA THIYMHKY, METaCIOPhI- B CEMA3a4aTKaX, HAXOIIIIUXCSl BHYTPH 3aBS3U MeCTHKA. My>KCKOH
raMeTo(HT — NBUIBIA — COCTOUT U3 ABYX KJIETOK, >KEHCKHN raMeTO(UT — 3apOJIbIIIEBBI MEIIOK U3 BOCBMHU
KIIETOK.

I[BeTKOBBIC pacTeHUs MOAPAa3CIAIOT Ha 2 kiacca: JIBynonbubie 1 OnHon0bHbIC. [IpH3HAKH 3THUX KJIACCOB.
CewmeiicTBa 9THX KiaccoB. Omnpeenenue pacteHuit cemeiictBa KpectonpeTHble.

JlaGoparopHasi padora: «BbIsBIeHHE IPU3HAKOB CEMENCTBA KPECTOIBETHBIE MO0 BHEIIHEMY CTPOCHHIO
pactenuity, «OnpeseneHne pacTeHUi U3 ceMeiicTBa KpecToIBEeTHhIe», «OTpeieNieHre pacTeHU U3 ceMeicTBa
po3zorBeTHBIE», «OmpeneneHne pacTeHU 13 ceMelicTBa 6000BEIEY,

«OmnpezeneHne pacTeHUN U3 ceMeNCTBa IacIeHOBbIe, «ONpeaeIeHue pacTeHNi U3 ceMeicTBa
CIIOKHOLBETHBIE», «OnpeieNieHre pacTeH!i n3 ceMeiicTBa nuieineie», «OnpeaeneHue pacTeHui us3
CEMEHCTBA 3ITaKW».



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne i/ HanmenoBanue KosnvecTBo yacoB
pa3aeioB H TeM B KonTpoJbHbIe IIpakTuyeckue
NPorpaMmbIl cero padoThI padoThI
Tema Nel MeToab! HUTONOTHU U 9 0 13 naGopaTopHbIX
METOJBI U3yUCHUS
OHMOJIOTHUECKHIX
00BEKTOB
Tema Ne2 «Kiaccuueckue 12 0 12 naGopaTopHbIX
UMIIEpHICCKUE
METOJBI B OHOJIOTHH
Tema Ne3 «Teopernueckue 13 0 9 nabopaTopHbIX
METOIbI OMOIOT U
HWtoro 1o pazaeny 34 Hrorosoe
TECTHPOBAHUE
OBIIIEE 34 34 1 34
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME
MHOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC
Ne n/m HaunmeHnoBanue KosmnuecTBo yacos
pa3aesioB U TeM Beero KounTtpoabHbie IIpakTnyeckue
NpOorpaMMabl padoThbI padoTbI
Tema Nel MeToAbI IIUTOIOTHH U 9 0 13
METOAbI U3YUCHUSA
OHMOJIOTHYECKIX 00BEKTOB
1 Beenenue B kypc. 1 0 JlabopatopHast pabota
Mertoap1 OMOJIOTUH. Nel «YcTpoiicTBo
CBeToBast MUKPOCKOITHS CBETOBOT'O MHKPOCKOTIA
U TIpaBuiIa paboTHI ¢
HUM»
2 CrpoeHue pacTUTeNbHON 1 0 JIP Ne 2 « Ctpoenue
kieTku. [Tnactuasl KJIETKH YEIIYH JTYKa»
3 ITnactuasl. XmoporiacTel 1 0 JIP Ne 3 «XmopormiacTel
B JINCTBHSIX DJIOJICH»
4 ITnactuapl. XpomoriacTsl 1 0 JIP Ne 4
U JIEUKOIUIACThI «XpOMOIIaCThI B
KIIETKaX MSKOTHU
3pebIX IJI0/I0B
JIP Ne 5 «JIeiikonnacTsl
B KJIETKAX ITUACPMEI
TpaJIeCKaHIIMU
2 Oprassl pacTeHus - 1 0 JIP Ne 6 «M3yuenue
KOpPEHb CTEP)KHEBBIX U
MOYKOBATBIX KOpHEH




Kinerounoe ctpoeHue
KOpHSI

JIP Ne7
«PaccmaTtpuBanue
KOPHEBBIX BOJIOCKOB U
YyexJIMKa
HEBOOPY>KEHHBIM
IJ1a30M U 110
MHUKPOCKOIIOM»

Crebennb.
Mukpockonuueckoe
CTpOCHHUE CTEOIIS

JIP Ne§
«MHUKpPOCKOITUYECKOE
cTpoeHHe cTeOIIst
OJIHOJIOJIBHBIX U
IBYIONBHBIX
pactenuii» JIP Ne 9
«Omnpenenenue
BO3pPAacTa PacTEHUs MO
CIIFLITY»

IToGer ITouku

JIP Ne 10 «Ctpoenue
MOYEK U PACIOIOKCHHE
HX Ha cTedie

JIUCT

JIP Ne 11
«Pacno3naBanue
TIPOCTHIX U CIOKHBIX
nuctbeB. OnpeneneHue
THIIA
JINCTOPACIIONIOKEHHS],
JKUIIKOBAHUS

Txanu nmucra

JIP Ne 12
«PaccmaTtpuBanue
KOXHIIBI JINCTAY
JIP Ne 13
«PaccmaTpuBaHue
OCHOBHOM TKaHU
JINCTa»

Tema No2

«Knaccnueckue
I/IMHepI/I‘IeCKI/Ie METOJbI B
OHOJIOr UMY :ONMCAHNE,
HaOJTI0JICHHE, NU3MEpPEHHE,
IKCIEPUMEHT

12

12

10

¢dotocuHTe3

OKCIIepUMEHT
«Ob6pa3zoBanue
KpaxmaJia B JIMCTbAX
pacTeHU! Ha CBETY»

11

(dhoToTpOnIHZM

HaoOmronenue:
pOCTOBI)Ie JBUXCHUA
pacTtenuil nox
BJIMSTHHEM CBETA —
TPOIM3M

12-13

Metamopdu3upoBaHHbIC
oprassl, mober

JIP Ne 14
«["oMOI0THYHEIC U
aHAJIOTHUYHBIE OPTaHbl
pacTeHui
JIP Ne 15
«BunonsMeneHHbIC
noOeru: KiyoeHb,
JYKOBUIIA

14 - 15

CtpoeHue 1BeTKa, IBETOK
— T€HEpaTUBHBIN OpraH

JIP Ne 16 «Ctpoenue
IBETKA ABYIOJIbHBIX
pacTeHHH pa3HbIX




CeMEICTBY
JIP Ne 17 «Ctpoenue
TUHEIEs U aHJIPOLIEsD

16 3anuch quarpamMM u 1 JIP Ne 18 «Dopmyna u
(dbopMyI 1BeTKA JMarpamMma IBETKa
17 Knaccuduxanms 1 JIP Ne 19
COLIBETHI «O3HaKOMJICHHE C
pa3HBIMH THIIAMH
COLIBETHIN»
18- 20 CtpoeHue ceMeHU 3 JIP Ne 20 «Bwiaenenue
Kpaxmaia, 6enka u
KHPa U3 CEMSH»
JIP Ne 21 «/3yuenue
CTPOCHUSI CEMSIH
IBYIONBHBIX PACTCHUH
JIP Ne 22 «3yuenue
CTPOCHHUSI CEMSTH
OJTHOZOJIBHBIX
pacTeHui
21 TIJIO/IBI 1 JIP Ne 23 «Ctpoenue u
KJTAaCCU(UKAIHS
IUTOIOBY
Tema Ne3 «TeopeTnueckre METOIBI 13 0
OMOJIOTHI»
22-24 JKru3HEeHHBIN KT 3 JIP Ne 24 «3yuenHue
pacTeHult otaena cTpoeHHs Mxa (Ha
MoxoBuHBIE, MECTHBIX BHIAX)»
XBOIIEBHIHBIE , JIP Ne 25 «Mzyuenue
TUTAYHOBU/IHEIC, CTPOCHHUSI TATIOPOTHUKA
MATIOPOTHUKOBHIHEIC 1 XBOIIA,IIayHA
3ammTa MpoeKToB
25 JKu3HEeHHBIN KT 1 JIP Ne 26 «3yueHue
pacTeHmii oTHena CTPOCHHUSI XBOH U
T'onocemennsie LIUIIEK COCHBI
3amuTa MpoeKkToB OOBIKHOBEHHOM 1
JPYTHX XBOWHBIX)»
26- 33 JKu3HeHHBIN UK 6 JIP Ne 27 «BrissBnenue

pacTeHuit otaena
ITokprITOCEMEHHBIE.
KpecronsetHsie,
BoboBrie ,Po30o1BETHEIE,
[TacnénoBsie.
CIOKHOLIBETHBIE,
JIuneiinele, 31aKOBbIE

IIPU3HAKOB CEMEICTBa
Kpecromsernsie mo
BHEIIIHEMY CTPOCHHIO»
JIP Ne28 «BrIsiBICHHE
MPU3HAKOB CEMENCTBA
BoboBble 1o BHEITHEMY
CTPOCHHION.

JIP Ne29 «BrisBieHUE
MPU3HAKOB CEMENCTBA
Po3ouBeTHbIC MO
BHEIITHEMY CTPOCHHUIO)
JIP Ne30 «BrisBiIcHHE
IIPU3HAKOB CEMEMNCTB
ITacnénoBwic u
CJIOXHOIIBETHBIE T10
BHEIITHEMY CTPOCHHIO»
JIP Ne31 «BrisiBneHUE
MIPU3HAKOB CEMEHCTBA
Jluneiinelie mo
BHEIITHEMY CTPOCHHIO»
JIP Ne32 «BrisBieHUE




TPU3HAKOB CEMECTBA
371aKOBEIE I10
BHEIITHEMY CTPOCHHIO

34

HToropoe 3aHsiTHE

MarepuajJbHO-TeXHHYeCKoe odecreyeHne

IIporpamma 31eKTHBHOTO Kypca «buonorndeckunii akcepuMen™, aBTop E.B.Asekceea, ony0imkoBaHa B
COopHuKe mporpaMM 3J1eKTUBHBIX KypcoB Ned, M., Ilpoda, 2009.

Jlutepatypa a1 o0yJaromxcs:

Aragonosa U.b., Cusornazos B.U. buonorus pactenuit, rpudoB, mumaitHukoB. — M.: [Ipoda, 2007.
(DnexTHBHBIE KyPCHI).

I'pun. H., Crayr VY., Teitnop . buonorus. — T. 3. — M.: Mup, 2008.
SzpikoBa M.1O., PritoB I'.JI., Bpybens E.M. llIkonbHbIH pakTHKyM 110 6uonoruu. — Camapa, 2003.

Sxymknna H.W. ®usnonorus pacrennit. — M.: [Ipocsemenue, 2003.




[Tpunoxenne
JIABOPATOPHAS PABOTA Ne 1.
«YCTPOMCTBO MUKPOCKOIIA U IIPABWJIA PABOTBI C HUM»

Llesb: 03HAKOMUTHCS CO CTPOCHUEM MUKPOCKONA U ¢(hOPMHUPOBATH HABBIKU IPAKTUIECKOH PabOTHI C
YBEIHMYUTEIHHBIM IPHOOPOM.

MarepuaJbl H 000pyI0BaHHE: MUKPOCKOII, OyMa)XKHbIC CalI(EeTKH, JUCThS TEPAHU WIH JPYTOro pacTCHHUS.
Meronnueckrue peKOMEH IAINH:

MUKpPOCKOT — CIIOKHBIN ONTHYECKUH MPUOOP, KOTOPHIA UCTIOIB3YETCS UTsl U3YYCHUSI BHYTPEHHETO CTPOCHUS
OpraHOB M TKaHEeW. B MUKpocKome pa3nudaroT TpU CHCTEMBL: ONITHYECKYIO, OCBETHUTENbHYIO, MEXaHUIECKYIO.
OnTryeckas CUCTeMa COCTOUT U3 CMEHHBIX OKYIIIPOB M 00BEKTUBOB, COCTUHEHHBIX TIOJIOH TPYyOKOM —
TyOycoM. OKyIsip BCTaBISETCS B OTBEPCTUE TYOYCa, OOBEKTHBBI BBHHYMBAIOTCS B 0CO00E TTOIBUIKHOE
COCIMHEHHE — PEBOJIBBE.

MexaHudeckasi CHCTeMa TPECTABICHA MOICTABKOM, IITATUBOM C BUHTaMU. MCIIONB3ys BUHTHI, MOKHO
MIOJHUMATH U OITyCKaTh TYOyC U, CIIEIOBATEIbHO, JOOMBATHCS PE3KOT0 M300pasKEHHS H3YIaeMOTo IPeaIMeTa.
B menTpe nmpeaMeTHOTo CTONMKA €CTh OTBEPCTHE, Yepe3 KOTOPOe HAMPABIAETCS IOTOK CBeTa K 00BekTy. [1pn
MOMOIIIX 32KHMOB TIPEAMETHOE CTEKJIO IJIOTHO MPHKUMAETCS K IPEAMETHOMY CTOJTUKY.

OcBeTuTenbHAs CHCTEMA COCTOUT M3 KOHIEHCOpa ¢ auadparMoii, KoTopasi peryjmpyer IIOTOK CBETa,
HAaIpaBJICHHOTO K OOBEKTY.

Xom paboThr:

1. VYcraHOBUTH MUKPOCKOI B yJOOHOE MOJNOXKEHHE Iepe co00i Tak, 4TOOBI CIIpaBa MO>KHO
OBIJIO PACTIONIOXKHUTH TETPAIb.

Yucroii x.0. candeTkoil mpoTepeTh JIMH3BI OKYJIspa, 00beKTHBA, KOHIEHCOPa U 3epKaJIo.
Y CTaHOBUTH OKYISIP U OOBEKTHB.

IIPOBEPHUTH, OTKPHITA JIH AHadparma.

a > v Db

Bparast MakpoOBHHT, YCTAaHOBUTH TYOYC B TAKOM ITOJIOYKEHNH, YTOOBI PACCTOSIHUE OT JIMH3BI
10 00BbekTa ObUT0 He OoJtee 1 M.

o

IToBopauunBas 3epkaiio, JOOUTHCA PABHOMEPHOTO OCBELLEHHUSI [OJIS1 3PEHHUS.

7. TlomecTuTh mpemnapaT Ha MPEAMETHBII CTOIMK MUKPOCKOIIA U, TTISIIS COOKY, OITyCKAaIOT
00BEKTUB MPH MOMOIIY BUHTA JI0 TEX MOP, TOKa PACCTOSHUE HE CTaHET 4-5 MM.

8. MenneHHO OBOpaunBast MaKpPOBHUHT, JOOUTHCS PE3KOT0 N300paKeHUSI 0OBEKTA.

9. 3akoH4HB pabOTy, YKCTOM X.0. can(eTKol MPOoTepeTh BCe IMH3BI, MUKPOCKOI yOpaTh B
CTICIMATILHBIN YTIISp.

10. 3apucoBaTh MUKPOCKOI M MOANUCATH €TO YACTH.
JlabopatopHast pabota Ne 2
«3y4yeHne cTpoeHHs KJIETKH KOKHIBI YELIYH JTyKa»

HGHBI NU3YyYUTH CTPOCHUE KIICTKH KOXKHIBI JTYKa, TIO3HAKOMHUTH C O0COOEHHOCTIMU CTPOCHUS KIICTOK paCTeHHﬁ,
IMPOJOKUTD q)OpMI/IpOBaHI/Ie YMCHI/Iﬁ 1 HaBBIKOB IT0JIb30BATHCA MUKPOCKOIIOM, TOTOBHUTH U paCCMaTprUBaTh
MUKpPOIIPErapaTbl, BBIABIATH KOMIIOHCHTHI KJIICTOK.

OGopynoBaHue: COUHBIE YEHTYH JIyKa PEM4aToro, MUKpockorl, 1 % pacTBop Hona, IpeaMeTHbIE U TOKPOBHbIE
CTEKJIa, MPENapoBAIbHAS UTJIA, TUIETKH, CKAJIBIIENH, TMHLIETHI, TETPab.

Xon paboThI:

1. IToaroroBbTe npeaAMETHOC CTCKJIO, IPOTPUTE €TO Mapﬂeﬁ.



Hanecute 1-2 xammm Bopl HA YUCTOE MPEAMETHOE CTEKIIO.

[IpenapoBanbHO WUIIION CHUMHUTE KOXHILY C HAPY>KHOW MTOBEPXHOCTH YEIIyH JIyKa.
ITomecTuTe Kycouek KO>KUILIBI B KAILIIO BOJBI M pacpaBbTe KOHYMKOM MpEnapoBaIbHON UTJIBL.
PaccMoTpuTe MpUroTOBIEHHBIN MPenapaT Mol MUKPOCKOTIOM.

Kannyts kammto pactBopa Hona.

HaxkpoiiTe KoXHIly TOKPOBHBIM CTEKIIOM.

©® N o oA W N

PaccmaTpuBaHue npenapara OCyIECTBIISETCS ¢ TOMOIIBIO OKYJIsipa ¢ 15- KpaTHBIM U OOBEKTHBOM C
8- KpaTHBIM yBEITHUYCHUEM.

9. 3apwucyiite B TeTpanpb 1 0003HAYBTE: KIETKY, KISTOUHYIO CTCHKY, IUTOILIA3MY, PO, JICHKOILIACTHI.
10. CpuemnaiitTe BBIBOJI O CTPOSHHH PACTEHHUS.

JlaGopaTopHas padota Ne 3 «XJ10ponJiacTsl B JUCThAX 3J104en» Lleab: paccMaTpruBaHue XJI0pONIacTOB
0], MUKPOCKOIIOM.

MaTepnam)l u 060pyszaHne: JKUBBIC JINCThS BAJNIMCHEPUU WIN BI)ICY].HGHHI)Iﬁ u paSMO‘leHHLIfI 3eJICHBIN
MOX, MUKPOCKOIIbI, IPEAMETHBIC CTCKIIA, ITUIICTKH, IIPEIIapOBAIbHBIC UIJIbI.

Xon paboThI:
1. M3roToBuTH IpenapaThl JIUCTa dIO0ICH.

2. Ilpu 60JBIIIOM yBENTUYEHHH MOYXKHO OOHAPYKHUTh BpalllaTeIbHOE BIKCHHUE [IUTOILIa3MBI
(xpyroBoe, pOTalHOHHOE) B KJIETKaX CPeIHEH JKUIIKH JIUCTA I0AEH. DTO JIBIXECHHUE XOPOILIO
3aMETHO BCJICACTBUE TOIO, YTO LIUTOILIA3Ma YBJICKACT 38 COOOM XIJIOPOIIACTHI.

3. Tlox ﬂeﬁCTBHeM CBCTa, MOBBIILICHHOMH TEMIICPATYPbI ABUKECHUE TUTOIIJIa3Mbl 3aMETHO
YCUIIUBACTCA.

4. 3apucoBaTh IO OJHOH KIETKE U yKa3aTh CTPEIKAMH HANPABICHUE BIKCHHS IIUTOILTA3MEL.
O003HAYNTE YaCTH KIETKH.

Marepunain:
JladopaTopHas padora Ne 4.
XpoMomJacThbl B KJIETKAX MAKOTH 3peJibIX 110108

Ceexue mwn pukcupoBaHHbie 2-3%-M pacTBOPOM (GOpMaHA 3pelTble IIOABI IIHITOBHUKA, ITepIia PIONHEBI
JIAHBIIIA WU IPYTUX PACTEHU.

O0GopynoBanue: MHKPOCKOIIBI, TPEAMETHBIE CTEKIIA, MUTIETKH, TPEHapOBaIbHBIC HTTIbL.
Xon paboThI:
1. W3rotoBuTh NpenapaThl KIETOK MIKOTH IUIONOB JBYX-TPEX PACTCHUH.

2. OcTpueM HIIIBI HAJIPHIBAIOT KOXKHUILY 3pPEJIOT0 IJIOAA M JOCTAI0T HEMHOI'O MSKOTH. DTO JIETKO yJaeTcs,
MIOCKOJIbKY B 3peJIbIX IUTI0JIaX MPOU30IILIAa €CTECTBEHHAs Mallepalus (pa3belMHeHHE) KIeTOK. MSKOTb
NIEPEHOCST Ha NMPEIMETHOE CTEKJIO B KaIUIIO BObI, OCTOPOXKHO Pa3phIXJISIOT U HAKPHIBAIOT
MIOKPOBHBIM CTEKIIOM.

3. Ilpum manom yBelnW4eHHH HAXOJAT Y9acTOK CO CBOOOIHO JISKAIIMMH KIIETKaMH | TIPH OO0JIBIIIOM
YBEIIMUCHUHU HCCIEAYIOT uX. KiteTkn nmerot okpyriyio ¢popmy. CTEHKH UX O9eHb TOHKHE. BHyTpH
KJIETOK HCCJICIOBAThH COIEPKUMOE KIETOK MPU OOJIBIIOM YBEINYEHUH U PACCMOTPETH (hopMy
XPOMOILIACTOB. XOPOLIO BUAHBI CKOILIEHHUS] XPOMOILIACTOB.

4. 3apucoBaTh OJHY-IIBE KJIETKH MAKOTH IIJIOJIOB KaXIOTO BHJIA PACTCHUS U CJIENIaTh 0003HAYCHHS.

5. B miomax psOWHBI U OOSPHIIIHAKA XPOMOILIACTHI BHITSHYTHIE, CJIETKa H30THYTHIE, C 3a0CTPEHHBIMU
KOHIIaMH, B KJIETKAX IJIOJIOB IIIMIIOBHUKA M TIEPIla KPACHOTO — OBalbHBIE, B KJIETKAX TUI0/1a JIaH/IbIIIIA
— Oostee WM MeHee mapoBuaHbIe (prc. 1). B KileTkax MSKOTH 3peNbIX IUIOI0B SA/Ipa HE BUIHBI, UX
MO>HO OOHAPYXUTh TOJIBKO TOCIIE CIIEIHATLHON OKPACKH.



6. 3apuCOBBIBAIOT IIpH OONBIIOM YBEINIECHUH KICTKU C XPOMOIUTACTAMH M3 IUIOJIOB ABYX-TPEX BUIOB
pacTeHui u JenaloT 0003HAYEeHHUs: CTEHKA KIETKH, XPOMOIUIACTHIL.

Puc. 1. KiteTkn MSIKOTH 3pembIX TUIOAOB:

A — mmnoBHuKa, b — nanapima, I' — 60speIHIKa

JlabopatopHast padota Ne 5.
JlefikonuiacTbl B KJIETKAX dMHIEPMBI JIMCTA TPaAeCKAHIHH
Hesb: BoisiBUTH JEHKOIUIACTBI, KAK KOMIIOHEHTBI KIICTKH.
Marepuain. J)Kupbie no0eru 0JHOr0O U3 BUIOB TPAIECKAHIIUK — TPAJECKAHIINK 3EJICHOM
Xon paboThI:
1. M3rotoBuTh mpenapar HWKHEH SMHUIePMbI JIUCTA TPaJSCKaAHIINH.

2. 1y 3TOTO CPBIBAIOT JIMCT TPAJCCKAHIMK H OOSPTHIBAIOT €r0 BOKPYT YKa3aTeILHOTO MalbIa
TaK, 4YTOObI HHXKHSS CTOPOHA (PHOJIETOBOTO IIBeTa ObliIa oOpaieHa Hapyxy. [IpaBoii pykoi
[PH [TOMOIIU UTJIbI HAPIBAIOT KOXKUILY OJIMKE K OCHOBAHHIO JIUCTA.

3. CopBaHHBI JHCT KJIAAYT HA IPEAMETHOE CTEKJIO B KaIlIFO BOJABI HAPYXHOM CTOPOHOH BBEpX
Y HaKpbIBAIOT IOKPOBHBIM CTEKIIOM.

4. PaccMmoTpeTh IIpH OOJIBIIOM YBEJIMYEHUH COJEPXKUMOE KJICTOK, HAUTH AP0 U JIEHKOIIACTHI.

5. Xopomio BUAHBI KJIIETKH 6-yrodbHON (OPMBI OCCIIBETHBIC HIIH OKPAIICHHBIC B OJICIHO-
(broneToBbIi LIBET, Oarojapsi aHTOIMAHY.

6. Snpo okpykeHO OCCIBETHBIMY MIAPOBUIHBIMHU TEIbIIAMH — 3TO TUTACTHIBI JICHKOIIIACTBI.
7. 3apucoBaTh OJHY-JBE KJIECTKU U CIIENaTh 0003HAYCHHS.

Jlaboparopnast pabota Ne 6.

«H3yuyenue cTep:kHeBBIX U MOUYKOBATHIX KOPHEl pacTeHus».

MarepuaJi: )XuBbIe WK TepOapHbIe 00pa3ibl KOPHEBBIX CHCTEM MPOPOCTKOB THIKBBI, (PACOIH, TIICHUIBI, AT
STAMEHSI, WM PIKU.

Oﬁopysza}me: MHKPOCKOIIbI, TPECAMETHBIC CTCKIIA, ITUIICTKH, IMTPCIIApOBAJIbHBIC UTJIbI.

KOpeHL B TUIMTUYHBIX CIy4dasaX SABJIACTCS OCCBBIM IMOJIMCUMMETPUYIHBIM ITOJA3€MHBIM OPr'aHOM, KOTOpLIﬁ
HEOMPEACIICHHO A0JITO paCcTacT B AJINHY Ber}’H.IKOfI, 3&H.IPIH.ICHHOI71 YCXJIMKOM, U HUKOrJa HC 06pa3yeT
JIMCTBCB; BETBJICHUC U 3AJIOKCHUC ITOYCK HA HEM MPOUCXOAUT S9HIAOTCHHO. KOpeHB CIIYKUT JIA 3aKPCTIJIICHUS
pacTeHUs B IOYBEC, MOIJIOIIEHU U3 HEC BOJbI C pACTBOPCHHBIMU B Hel COJIAMH, OTJIOKCHHS 3aI1aCHBIX
MMPOAYKTOB, OTHACTU CUHTEC3a OPTraHNYCCKUX BCIICCTB, BEr€CTATUBHOI'O PA3MHOXKXCHUSA, CBA3H C



MHUKpOOpraHn3MaMHu o4BEl. KopHEBas cucTeMa — 3T0 COBOKYITHOCTh BCEX KOPHEH pacTeHus!, 00pa3yromuxcst
B pe3yJIbTaTe UX HApacTaHUS U BETBJICHUS.

[To mponCXOXKACHUIO Pa3INIAIOT HECKOIBKO THIIOB KOPHEBHEIX cucTeM. CHCTeMa TIIaBHOTO KOPHS 00pa3yeTcs
U3 Kopeika 3apozpima. CucreMa NpuIaTOYHbIX KOPHEH COCTOUT M3 KOPHEH, 00pa30BaHHBIX CTEOIEM WIIH
JUCTOM, a CMEIlIaHHAs UMEET U IJIaBHBIN KOPEHb, U MPUAATOYHbIE.

CucreMa ri1aBHOro KOpHS OOBIYHO MMEET CTEP)KHEBYIO MIIH Pa3BETBICHHYIO (OPMY, a CHCTeMa HPUIaTOYHBIX
KOPHEH — MOYKOBATYIO.

Xomx paboThr:
1. O3HaKOMUTECS C Pa3THMYHBIMUA THIIAMH KOPHEBBIX CHCTEM IPOPOCTKOB THIKBBI, MIICHHUIIBI U (acoITH.
2. Ompenenuts GOpMy KOPHEBBIX CHCTEM ITHUX MPOPOCTKOB.
3. 3BapucoBaTh TPH THIA KOPHEBBIX CHCTEM U 0003HAYHTH HX.
4

CpaBHUBAIOT MEXAY COOOM KOPHEBBIE CHCTEMBI POPOCTKOB THIKBEI, MIIICHUITH! M ()acou. Y THIKBBI
SICHO pa3IMYUM TJIaBHBI KOPEHb, KOTOPBIM 00pa3oBajcs U3 Kopemika 3apoapima. OT Hero OTXoIsT
pa3BeTBICHUS — OOKOBBIE KOPHH Pa3IHMYHBIX MOPSAKOB (pHc. 2, A). I1o mpONCXOKAESHHUIO 3TO CUCTEMA
TJIAaBHOTO KOPHSI.

5.V mmeHnms! r1aBHBIN KOPEHb HE BRIACISIETCS CPEIH APYTUX OCHOBHAS Macca KOpHEH He SBIISACTCS
OOKOBBIMH Pa3BETBICHISIMHU TJIABHOT'O KOPHSA, & OTXOAUT OT HIDKHEW YacTH CTeOIIs, T. €. COCTOS U3
MpUIATOYHBIX KOpHEH (puc. 2, b). Takyro KOpHEBYIO CCTEM Ha3bIBalOT CUCTEMOU MPUIATOYHBIX
KOpHEH.

6. KopHaeBas cucrema (acoin IoHavary KaKeTcsi CHCTEMOH IIIaBHOTo KopHs. OHaKo mpu
BHUMATEIILHOM PACCMOTPEHHH €€ BUIHO, YTO YaCTh KOPHEW OTXOIUT HE OT IJIABHOTO KOPHS, & OT
HWKHEW 9acTH cTeOs (THIIOKOTHIIA ), CIISIOBATEIBHO, 3TO PUAATOUYHbIe KOpHU (pHcC. 2, B). Takum
obpasomM, y dacosau KopHeBas cuctema |

7. CruemyeT ompenenuTh TakkKe, KaKyio (popMy IMEIOT H3y4ICeHHBIE KOPHEBBIE CHCTEMBI. Y THIKBHI H
(hacosu pe3Ko BBIJCISCTCS TOJIIMHON U pa3MepoM KOpEHb ITEPBOTo Mopsiaka (TJIaBHBIN ), KOPHU
BTOPOTO MopsiAKa (0OKOBBIE) TOHBIIIE M MEHBIIIE TIABHOTO, KOPHU TPe- ThEero MOpsKa TOHbBIIIE ’
MEHBIIIE BTOPOTO U T. . Takyio popMy KOPHEBON CHCTEMBI HA3BIBAIOT CTCPIKHEBOH.

8. VY mueHHMIBI KOPHEBAS CUCTEMA COCTOUT U3 MHOTUX KOpHEH MPUMEPHO OJMHAKOBON TOJIIINHEI,
cOOpaHHBIX Kak OBl B My4oK. Takyro (opMy Ha3bIBaIOT MOYKOBATO.

9. 3apuCOBBIBAIOT KOPHEBBIC CUCTEMBI THIKBHI, IMIICHUIIBI U (PacoIH, 0003HAYAIOT UX THII U (popMy.

Bonpocel ans1 caMokoHTpoJIs. 1. KakoBo mponcxoxaeHue TIaBHOro KOpHs, IPUIATOYHOTO M OOKOBOTo? 2.
Kakue ObIBatOT THITBI KOPHEBBIX CUCTEM IO TTporcxokacHNI0? 3. Kakne ObIBaroT GOpPMBI KOPHEBBIX CUCTEM U
OTJCIBHBIX KOPHEN?

Pucynox 2.
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JlabopatopHast pabota Ne 7

«PaccmaTrpuBaHue KOPHEBBIX BOJIOCKOB H YeXJIMKA HEBOOPY:KEHHbIM IJ1a30M M IO MUKPOCKOIIOM.
30HbI KOPHSI»

MatepuaJ: [IpopocTky NIIEHUIIBI WK APYTOTro pacTeHus ceM. MsaTinkoBeie. O00py10BaHue: MUKPOCKOIIBI,
MpeIMETHbIE CTeKJIa, TUIIETKU, IpenapoBalibHble UTJbl. O01Ine 3aMeYaHus:

KOpeHL I10 JJIMHE MOKHO pa3JiCINTh Ha HECKOJIBKO YIYaCTKOB, UMEIOIUX HEOAMHAKOBOEC CTPOCHHUE U
BBITIOJIHAOMIUX PA3JIMIHbIC (bYHKIII/II/I. Ot Y4JaCTKH Ha3bIBAOT 30HAMU KOPH:I.

BEIensioT 30051 IeJIeHHs KIIETOK, PACTKCHUS KIIETOK, BCACHIBAHUS (KOPHEBBIX BOJIOCKOB), IPOBEICHIS
(BeTBIICHUS).

K 30He neneHns OTHOCAT BepXyLIKY KOHYCa HAPACTaHUs, B KOTOPOU IPOUCXOIUT ACJICHUE KIIETOK, a K 30HE
pacTsDKEHHS — Ty 9acThb KOHyca HapacTaHWs, T/Ie HIET UX pacTshkeHne. Horaa 9T 30HBI OObEANHSIOT B OJHY
30HY pOCTa. 30Ha JENEHUs KJICTOK CHApYKU 3aIlIUIIEeHa KOPHEBBIM YEXJIUNKOM, KOTOPBII IIPeAoXpaHseT ee 0T
TIOBPEKICHISI O YaCTHIIBI TOYBHI M 00JIErYaeT MPOABIKCHUE KOPHS B ITOYBe. B 30HE pacTsHkeHHUs KIETOK 1
MOJKHO BBICIIMTB 00JIee CBETIIbIA HApY>KHBIN CJION U 00Jiee TeMHBIH BHYTpeHHHUN. [[0BEpXHOCTHBIC KIIETKH,
UMEHYeMbIE IePMATOreHOM, B JaJbHEHUIIIEM MPEBPATIATCA B SIHOJIEMY — IIOBEPXHOCTHBIN CIIOH CleqyrolIei
30HBI KOpHA. OCTadbHAs YacTh CBETIIOTO CNIOSI — IepubieMa — B pe3yibTaTe ObICTPOTo pa3pacTaHus U
muddepeHITuay JaeT HaJyaJlo MepBUYHOM Kope. M3 BHyTpeHHEeH TeMHON YacTH — IIEpOMBI — 00pazyeTcs
LUEHTPaNbHBINA TUIMHAP. KIIeTKHn OBEpXHOCTHOTO CJIOS 30HBI BCACHIBAHUS — ATIHOJIEMBI

— 00pa3yIoT BEIPOCTHI, HA3bIBaEMBIE KOPHEBBIMH BOJIOCKaMH, KOTOPBIE ITOTIIOIMAIOT U3 TIOYBEI PACTBOP
MUHEpaIbHBIX BEIIECTB.

Kopnesbie Boiocku ¢pyHkmmrorupytot 10-20 nHeid. Ha rpaHuIie 30HbI BCACBIBAHUS C 30HOM MPOBEACHUS OHU
OTMUPAIOT, a Ha TPaHHIIe C 30HOH pocTa 00pa3yroTcst HoBEIe. [103ToMy 30HA BCackIBaHUS KaK OBl
nepeMenIaeTcsi Bce BpeMsl U BCETJia HaXOAUTCs BOMM3M KOHUMKa KOpHS. OJJHOBPEMEHHO ¢ 00pa3oBaHUEM
KOPHEBBIX BOJIOCKOB MPOUCXOAUT M depeHIaliist BHyTpEeHHUX TKaHEH 3TOH 30HbI KOPHSI.

30Ha MPOBEICHNS TAHETCS BILIOTH IO KOPHEBOH MIEHKN W COCTABISIET OOJBINYIO YaCTh MPOTSHKCHHOCTH KOPHSL.
31eck yxKe HET KOPHEBBIX BOJIOCKOB, Ha MIOBEPXHOCTH HAXOAUTCS TIOKPOBHAS TKaHb. Ha 3TOM yuacTke KOpHs
MIPOMCXOJUT BETBIIEHHE.

Xon paboThIL:

1. OTpeIBatOT OIWH W3 KOPHEH MPOPOCTKA NIICHUITB  PACCMATPUBAIOT €0 IPH OMOIIN
CTEPEOCKOITMUECKOT0 MUKPOCKOTIA.

2. UzroToBuTh mpenapar KOHIHKa KOPHs MIPOPOCTKA M PACCMOTPETH €T0 B MUKPOCKOIT TIPH MaJIOM
yBesnndeHud. HalTu KOpHEBOM: YeXJIMK, 30HbI JEJIEHUS U PACTKEHUS KJIETOK, BCAChIBAHUS

3. PaccMoTpeTh KOpeHb P MOMOIIY MUKPOCKOIIA, ONIPECIUTh TPAHUIIBI BCEX 30H, 3apPUCOBATH U
caenatb 0003HAYEHUS.

4. Ha camMoM KOHYHKE BHJICH HEOOIBIIONW y4aCTOK C IIIaJKO MOBEPXHOCTHIO, 51 BEPXYIIKE KOTOPOTO
PacroyokeH KOPHEBOM YEXJIMK. DTO 30HBI ACJICHUS U PACTSHKEHUS KIETOK

5. . 3a HuUM clenyeT y4acTOK, TOKPHITED KOPHEBBIMH BOJIOCKAaMH — MAJICHBPKMMH B HadaJle 30HBI U Oomee
JUTHHHBIMH 110 Mepe MPUOIKEHNS K CIIeyIomieil 30He. JTo 30Ha BCACHIBAHUSL.

6. MeCTO, A€ MPOUCXOAUT OTMHUPAHNE KOPHEBLIX BOJIOCKOB, SABJIACTCS HaA4YaJIOM 30HbI TPOBECACHUA.
Ecnu mpopocTok JOCTaTOYHO OOJIBIION, TO HA 3TOM yIacTKE MOXKHO YBUICTH ITEPBBIC OOKOBEIC
KOpHH.



7. 3apHCcOBBIBAIOT KOPEHb M 0003HAYAIOT KOPHEBOW YEXJIMK, 30HBI POCTa, BCACHIBAHUS U MPOBEICHUS, a
TaK)xe OOKOBOW KOPEHb.

Bonee neranbHO U3y4aroT NEPBBIE TPU 30HBI O] MUKPOCKOIIOM. JIJIsl 3TOr0 OCTOPOXKHO OTAEISIFOT KOHYHUK
KOpHA AnuHOU 1-1,5 cM, KITagyT ero B KaIjIro BOJbI Ha MPEIMETHOE CTEKIIO U HAKPHIBAIOT TOKPOBHBIM
CTEKJIOM, HE HaJlaBJIMBasl.

Ipu ManoM yBenu4eHNH Ha KOHYHKE KOPHS BUICH KOPHEBOM YEXITHK, COCTOSIINHI U3 TOHKOCTCHHBIX KIIETOK,
MEJIKAX Y OCHOBaHUsI U 00Jiee KPYITHBIX Ha BepIinHe. [I0BepXHOCTHBIE KIIETKH Y€XIIUKA OCIH3HSIIOTCS U
OTCIIAaMBAIOTCS, BBICTUIIAS COOOM MyTh pacTyIiero KOpHs. B3aMeH OTHaBIINX KJIETOK YeXJIMKA U3HYTPH BCe
BpeMsI HapacTaloT HOBBIEC KIIETKH (PHLC.).

30Ha JeneHus KIIETOK HaXOAUTCS Ha BEPXYIIKE KOHyCca HAPACTaHMsI, OHA COCTOUT U3 TOHKOCTEHHBIX
NapeHXUMHBIX KIETOK IIEPBUYHOM MEPUCTEMBI. 3aTeM JEJIEHNE KIIETOK IIOCTENEHHO MPEKPAIAETCS, KIETKU
YBEJIMYMBAIOTCS, BBITATUBASACH B JuInHy. Haunnaercs 30Ha pacTskeHUs KIETOK. [leHTpanbHylo TEMHYIO Y4acTb
9TOH 30HBI Ha3bIBAIOT IUIEPOMOIL, @ HAPYKHYIO CBETIYIO — NeprOsieMoid. CaMblii HOBEPXHOCTHBIH CJIOH KIIETOK
— nepmarored. [IpoTsokeHHOCTH 3THX ABYX 30H 0T 0,5 710 2 cMm.

IIpu panpHeiIeM U3y4eHUH perapara BUIHO, YTO 3a 30HOM pacTsKEeHUs Ha MOBEPXHOCTH KOPHS MOSIBIISETCS
MHOXECTBO OyropkoB. OHH BBITATUBAIOTCS M MPEBPAIAIOTCS B KOPHEBBIE BOJIOCKU. KakpIii KOpHEBOM
BOJIOCOK TTPEJICTABIISAET COOOM BBIPOCT OJHOM M3 KIIETOK AMHOIEMbI JUTMHOW 10 1,5 MM, SIpO KIETKH 0OBIYHO
HAXOJMTCS Ha KOHYMKE BOJIOCKA. DTO 30HA BcachiBaHuA. [IpoTskeHHOCTSH ee 1,5-2 cM.

3apHCOBHIBAIOT KOHYHK KOPHS W 0003HAYAIOT: KOPHEBOH YEXJIMK, 30HBI ACTICHUS U PACTSDKCHUS KIICTOK U 30HY
BCaChIBaHUSI.

Puc. KoHUHK KOPHS IPOPOCTKA MIIEHAIIBI

| — KOpHEBOI1 YeXJIHK, 2 — 30HA JIETICHUA KIIETOK, 3 — 30Ha pacTSHKEHUs KIETOK, 4 — 30Ha BCAChIBaHMS, 5 —
JiepMaToreH, 6 — nmepubnema, 7 — ruiepoma, 8 — o0pa3oBaHHEe KOPHEBOTO BOJIOCKA U3 KIETOK 3MUOJIEMBI

JlabopatopHast pabota Ne 8

«MHKPOCKO]’[H‘ICCKOB cTrpoeHue creds OJAHOAOJ/IBHBIX U IBYA10/IbHBIX paCTeHHﬁ>)

]_IeJIb: HU3YyUUTh 0COOEHHOCTH CTPOCHUA ABYAOJBbHBIX U OAHOOOJbHBIX paCTeHI/Iﬁ.

MarepuaJjibl U 000pyaoBaHMe: CTEOIN BYAOIBHBIX PACTCHUI WIM MUKpOIIpenapaThl (JIeH, MOJCOHEUHHK,
KHpKa3oH). CTe6Iu OAHOJOABHBIX (POXKb, MIIEHULA, UPUC). MUKPOCKOIIBL, IPENapOBaIbHbIE UTTIbI,
MPEAMETHBIC CTEKJIIA, JIYTIBL.

OO0mue peKkoMeHIaIvH:

YV ABYIOJBHBIX PACTEHHUH B CTEOJIC €CTh CYIIECTBEHHBIC OTIUYHS OT OJTHOJIONBHBIX PACTEHU: eCTh KaMOuH,
CIIeOBATEIbHO, HAOIIOAAETCS BTOPUIHOE YTOJIIECHHE CTeOIsI, 0c000€ PaCTIONOKEHUE TyYKOB (DI03MBI U
kcreMbl. Ctebenb JTbHa (IpUMep HeIydKoBOoro cTpoeHws). CTeOelpb MoICOTHETHIKA (IEPEX0THOE CTPOCHHUE).



Crebenpb KupkazoHa (myukoBoe ctpoeHue). [Ipu mydkoBOM CTPOSHHH Y IBYIOIBHBIX PACTEHUN ITyUKU
pacrosararoTcsi B OJIMH P [0 OKPYKHOCTH. X0 padoThI:

1. M3roToBUTH BpEMEHHBIN MpenapaT MOMEePEeIHOro cpe3a cTeOIst TbHA U 03HAKOMHUTHCS C HEITYIKOBBIM
CTPOCHHEM.

2. O3HaKOMHUTKCS C MEPEXOAHBIM CTPOSHUEM CTEOJIS MTOICOTHEUHUKA.
3. Ha npumepe kupka3oHa HO3HAKOMUTHCS C MTYYKOBBIM CTPOCHHUEM CTEOIIS.

4, C,E[CJI&TI) CXEMAaTUYHBIC PUCYHKH BCECX N3YUCHHBIX TUIIOB CTPOCHUA cre01s1 1 0003HAYNTH TKAHU U UX
KOMIIJICKCEI.

Crelii 0THOOTBHBIX MMEIOT IydKoBO€e cTpoeHue. [Iydxu pacronokeHsl o BceMy MONEepEeIHOMY CEIEHHIO
6ecniopsiiouHo. B cTebisax 3Tux pacTeHuil He oOpaszyeTcst KaMOHM U TO3TOMY OHH HE UMEIOT BTOPUYHOTO
YTOJIIIECHUSL.

Xomx paboTh:

1. H3roToBUTH Ipemnapar MonepeyHoro cpe3a cTediis Hpuca U U3yIHTh CTPYKTYPY CTEOJIS ¢ XOPOIIOo
BBIPKEHHOM MEPBUYHON KOPOH.

2. Ha npumepe p>ky ¥ MIIICHUIBI U3YIUTh CTPOCHUE CTEOIISI — COJIOMHHBI C IJI0XO BBIPAXKECHHOM
MIEPBUYHON KOPOH M OOJIBIION TTOJIOCTHIO B IIEHTPE.

3. 3apucoBaTh CXEMAaTHYHO CTPOCHHE CPE30B CTEOIIS M3YUEHHBIX TUIIOB CTPOCHHS U CACTIATh
0003HaYEHUS.

4. TlonBecTH UTOT MPOJICIAHHOM Yy U CIIEIaTh BBIBOJ O pazInyusaxX cTeOieil OMHOMOMBHBIX U ABYAOIBHBIX
pacTeHui.

JlabopatopHast pabota Ne 9

«OnpegneieHne BO3pacTa pacTeHHs1 M0 CIHUIY»

Heanb: gaTe mpencraBiIeHNe O CTPOSHUH CTEOIIST IPEBECHOTO PACTEHHUS, HAYIHUTh ONPEACISITh IO XapaKTePHBIM
MpHU3HAKaM CTPOEHHS JPEBECUHBI M BO3PACT JepeBa.

MarepuaJibl 4 000py/10BaHUE: CIIUIIBI CTBOJIOB JiepeBbeB (JIUIA, €1b, COCHA U JIP. ), IUPKYJIH, THHEHKH.
Xon paboThI:

1. PaccMotperh criui aepeBa.

2. B neHTpe HaXOJUTCS y4aCTOK TOHKOCTEHHBIX KJIETOK. DTO CepJIlleBUHA.

3. K mepugepun ot Hee KOHIIEHTPUIESCKUM CIIOSIMH JISKAT TOJMIHBIC KOJBIA IPEBECUHBI (KCHIEMBI).
31eck MOXKHO pa3IUuUTh Tpaxeuabl (TOHKOCTEHHbIE 00pPa30BaIiCh BECHOM, TOJICTOCTEHHbBIE
00pa30BaUCh OCEHBIO UIIH BECHOM).

I'panuieit Mexxay IpeBECHHON U KOPOH SBISIETCSI KaMOUAIBHBIH CIIOI.
3apucoBaTh 1 0003HAYNTH CEP/ILIEBUHY, IPEBECHHY, KOPY, TOANYHBIE KOJIbIA, CEPLIEBUHHBIC Ty4H.

HOZ[CLII/ITEITB Ha CTinJIaX pa3HbIX AC€PEBLEB I'OJUYHBIC KOJIbIIa U OINPCACIUTL BO3PACT ACPEBLEB.

N o o s

C IOMOLIbIO HUPKYJIA U JINHEWKY TOCIIeI0BaTEIbHO (Ha‘-II/IHaH oT Cep,I[L[eBI/IHI)I) U3MCPUTH HINPHUHY
TFOJUYHBIX KOJICH, CACTEMATU3UPOBATH NOJTYUCHHBIC TaHHBIC CICAYIOINM 06pa30M:

T"oj >)KK3HU TONIMHA TOJUYHOTO KOJIbIIA (MM)



[Tepsrit 10 MM
Bropoii 15 mm
1. mompITaliTech MPOAHATN3UPOBATE OCOOCHHOCTH IPUPOCTA JepEeBa B TONIINHY B pa3HBIE TOHI.

2. CpaBHHTE CBOM pe3yJIbTaThl C pe3ybTaTaMH TOBapHILeH, caenaliTe 0000ImeHue.

JlabopatopHas padota Ne 10

«CTpoeHne MoOYeK U PACMOJIOKEHNE UX HA cTebJIey.

I_Ienb: AaThb NPEACTABIICHUC O MMOYKE, KaK HEPA3BUBIICMCA (Sa‘laTO‘{HOM) noGere, 00 0COOCHHOCTAX CTPOCHUA
1 PACIIOJIOKECHHUE ITOYUCK.

MarepuaJi: cpe3anHble 3a 2-3 AHS 10 ypOKa U ITOCTaBJICHHbIE B BOAY BETKU CUPEHH, TONOJS, TepOapHbIe
9K3EMILISPBI PA3HBIX JPEBECHBIX PACTEHHU.

O0opynoBaHNe: MUKPOCKOIIBI, IPEAMETHBIC CTEKIIA, IIUIICTKH, MPEApOBAIBHBIC UTJIBL.
OO0mue 3aMeuanus:

ITo Ha3HAYEHMIO Pa3IUYaAIOT BETeTaTUBHBIC TIOYKH, PEMPOIYKTUBHbIE (I[BETOYHBIE) U BET€TATUBHO-
pEeNpOLyKTUBHBIE.

Xon paboThI:
1. PaccMoTpeTh pacoyiokeHUe MoYeK Ha rmooere.

2. 3apucoBaTth 4acTh oOera ¥ 0003HAYUThH HA PUCYHKE Y3€II, MEXKI0Y3IHE, BEPXYILICUHYIO U Ma3yILIHbIE
HIOYKH.

3. O3HaKOMbTECh C BHEITHUM CTPOCHUEM TOYKH CUPEHU, Oy3UHBI, TOTOJS, Ay0a, CIIMBBI. Y KakuX
pacTeHU# MoYeyHbIE YSIyH 3allUINaoT BHYTpeHHUE yacTu mouku? [louemy?

4. Pa3pe3aTh MOYKY BIOJB H C TOMOIIBIO JIYIIBI PACCMOTPETH €€ CTPOCHHE.

5. W3yuutsh u 3apucoBaTh Mouky. O003HAYUTHh KOHYC HAPACTAHUS, 3a4aTOYHBIC JINCThS, TOYCHHBIC
YelIyH, 3a4aTKH [[BETOB.
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Puc. Tumel pacrionoxxenust onuHOYHBIX (A-I7) 1 rpymmoBsix (/1-2K) modek.

A, B — BepxyIiedHoe U Ma3ylrHoe CynpoTUBHbIE: A — KamTaH KoHCkui, b — kien, B-I" — Bepxymeunoe u
Mas3ymHoe ouepennsie: B — nBa, /| — na3zymHoe cepuanibHoe, E — ma3ymHoe KoJmaTepabHOE - BOTYBE JIBIKO,
K — mazymrHoe MyToBYaTOE — CIIMBA

JlabopatopHast pabota Ne 11

«Pacno3HaBaHnmne MPOCTBIX M CJI0KHBIX JJUCTHEB, }KUJIKOBAHHUE JIUCTHEB»

Hean: PaciozHaBaHUE MPOCTHIX U CIIOKHBIX JINCTHEB, OMPEIEICHNE THUIIA JINCTOPACTIONOKEHUS, AKUITKOBAHMSL.
O3HaKOMUTH C Pa3HOOOpA3UEM JINCTHEB Y PACTCHUM, TIOKA3aTh PA3IHYMsI MPOCTHIX U CJIOXKHBIX JINCTHEB,
Pa3HBIX TUIIOB KUJIKOBAHUSI.

Martepuaisi: ['epbapu3npoBaHHbIE I CMOHTUPOBAHHBIE HA BaTMaHe HAOOPhI MPOCTHIX U CIIOKHBIX JIUCTHEB
O0opynoBaHue: MUKPOCKOIIBL, IIPEAMETHBIE CTEKIIA, IUIIETKH, TPENAapPOBaJIbHbIE UIJIBL.
OO01Me peKOMEH AN

Jns nabopaTopHoil paboThl MOXKHO HCIIOJIB30BaTh CIEAYIOIINE HAOOPHI TUCTHEB: POCTHIE JUCThSA C IETHHON
JIMCTOBOM MIACTUHKON — MOYKOBUBHUIHBII (KOTIBITCHb €BPONEHCKIM, CENe3eHOYHUK OUepPEIHOIUCTHBIH
CEpJIICBUIHBINA (JINTIa METIKOJTUCTHAS, YaCTyXa MOIOPOKHHUKOBA), SIUIIEBHIHBIN (TTOIOPOKHUK OOJBIION),
CTPEJIOBUIHBIN (CTPEIONIHUCT OOBIKHOBEHHBIH, IIIABENh MaJIbIi ), KONTbEBUIHBIN (BHIOHOK MOJIEBOJT JIMHEHHBIN
STYMEHB II0CEBHOM, TPOCTHUK OOBIKHOBEHHBIH);

MIPOCTHIE JICThS C PACWICHEHHOM JINCTOBOW MJIACTHHKOW MaIb4YaTONONACTHRINA (KJIEH IIaTaHOBH/IHEIH,
nepesnecka 0aropojiHas), MepucTONONMACTHBIN (Iy0 uepenrdaTsiii), MepucTopa3aenbHbIi (01yBaHUHK
JICKapCTBEHHBIN ), IEPUCTOPACCCUCHHBIN (BaJIepraHa JIeKapcTBeHHas, KapToherb).

CI10XHbBIE JIUCTHSL:
®  TPOWYATOCIIOXKHBIH (KJIEBEp JYrOBOH, CpelHui, MOa3y4uil),

®  [AIBYATOCIOXKHBIN (JIIONTMH MHOTOJICTHUH, KaIlITaH KOHCKUH ), HETTAPHOTICPUCTOCTIOKHBINA (pOOMHUS
(Oenast akanus), xKenTas akaius, sICCHb),

¢  [APHOIIEPUCTOCIIONHBIN (TOPOX MOCEBHOM, 000BI, YMHA TyIIUCTAs, AYIIHCTHIA TOPOIIEK)

Habops! muCThEB MOTYT OBITH HHBIMH, HO UX CJIEAYET COCTABIISITH TAKUM 00pa3oM, YTOOBI MOXKHO OBLIO
MPOIEMOHCTPUPOBATH TOJIBKO (POPMY JINCTHEB, HO U THITBI )KUJIKOBAHHS.



I[J'IH 3HAaKOMCTBA C TUIIaMH KUJIKOBAHHUSA B Ha6ope H€O6XO,Z[I/IMO HUMCETD JIMCThA, Y KOTOPBIX JKUJIKHA BUAHBI
oT4eTNIHBO. OCHOBHBIX THIIOB JKHJIKOBAHUS JTUCTA YEThIPC: NEPUCTOEC, MAIBIATOC, AYTOBUAHO ITapaUICJIbHOC.

IIpu nmpoBexeHnn 1a6OPaTOPHOI PabOTEI CleLyeT 0OpaTHTh BHUMAHKE HA PACHONOKEHUE TTTaBHBIX JKIIIOK
HepBOTO MOpsiAKa OoJee MEJIKMX JKUIIOK, a TakKe Ha To, 4TO (hopMa JIcTa, OCOOSHHOCTH €T0 CTPOSHHS
CBSI3aHBI C 0COOEHHOCTSIMHU IpoHU3pacTanue pacteHnii. OrpoMHoOe pa3HOOOpasne JIMCThEB — Pe3yIbTaT
9KOJIOTHYECKON MITACTUYHOCTH PACTEHUH. Y OJHOTO U TOTO JK€ PACTEHHS JINCThSI B Pa3HBIX YacTAX mobera
MOT'YT OBITh B Pa3HOH CTENEHH PacwICHEHHBIMH, @ B HEKOTOPBIX CITydasX Aae NMETh Pa3InuHyro Gopmy.

Xomx paboThr:
1. H3y4uTs CTPOCHHE TUCTHEB: YSPEIIKOBOTO, CHIITIETO, BIAraJIHITHOTO.
2. U3y4uTb )KUIKOBaHHE JINCTHEB.

3. O3HaKOMHUTHCS ¢ Hanboiee pacupoCTpaHCHHBIMU (bOpMaMI/I JINCTOBOM IIJIACTUHKHU MPOCTBHIX HEJIbHBIX
JIUCTBHEB.

4. (O3HaKOMHTHECS C (bOpMaMI/I CJIOKHBIMU JIMCTHECB.

5. PaccMoTpeTh MpoCThIe JIUCThS C ENbHOM JTUCTOBOM TuTacTHHKE. OOpaTUTh BHUMaHKUE Ha GOpMY
JUCTOBOM TIACTUHKY, TUII JKUJIKOBAHUS.

6. 3aprcoBaTh IO BEIOOPY HECKOJIBKO MPOCTHIX JINCTHEB, 0003HAYNUTH MX (POPMY M THII JKUITKOBAHUS.

1. PaCCMOTpeTI) IIPOCTBIC JIUCTH C paC‘IJ’IeHeHHOﬁ JINCTOBOM IJIACTUHKOM. B ueM oTIu4us ux oT
IIPOCTBIX JIUCTHEB C LIEIbHOM JTUCTOBOM IIACTUHKOM.

JlaGopartopHas padota Ne 12.

«PaCCManI/IBaHI/Ie KOKHIIbI JIUCTA.

Heab: O3HaKOMHTB CO CTPOSHUEM KOXKHIIBI JINCTA KaK TKAHBIO, 00CCIICUMBAFOIICH 3aIUTY
XJIIOPOPUIIOHOCHOW TKAHH JICTA U CBSI3b JIUCTA C BHEITHEH CPEIOi.

MarepuaJsl 1 06opyaoBaHue. CBEXHE JIMCThS T€PaHH 30HATLHOM, KaITyCThI OCITOKOYaHHOM, ITAaltOPOTHNKA
He(bponennca, O4YUTKa, MUKPOCKOIIbI, ITPECIapOBaJIbHBIC UTJIbI, TPEAMCTHBIC U ITIOKPOBHBIC CTCKJIA, ITUIICTKH,
KPHUCTAJUIN3ATOPBI C BOJOM.

Mertoanueckne peKOMEHIANNN

Kosxura mucra Kak 3aliuTHAs TKaHb UIMEET PA3IMUHBIC IPUCIIOCOOICHNS, KOTOPHIE 3aIlUINAI0T PACTEHUE OT
neperpeBa, n30BITOYHOTO UCTIAPEHUS, BEICBIXAHUS U T. JI., HAIIPUMEP BOCKOBOW HAJIET Y KAITyCTHI
0ETOKOUaHHOM, OYHUTKA, BOIIOCKH Y TepaHy 30HaJTbHOW. Ha KoKuIle repanu Jake mMpy MajioM YBETHUCHUN
MOYHO pPacCMOTPETh CTPOCHHUE PA3IHMYHBIX BOJOCKOB. KpoMe MpOoCTHIX BOJIOCKOB, UTPAIOIINX 3AIIUTHYIO
POJIb, Y Hee IMEIOTCS JKEIEe3HUCThIe, KOTOPBIE BBI- MOJTHSIOT (PYHKIMIO BeIIETIeHUs. biarogaps uM u3 pacteHuit
BBIIEISTIOTCS upHBIe Maciaa. OHM HaKaIUTUBAIOTCS ITOJ TOHKHM CIIOEM KYTHKYIBI, KOTOpas 0/IeBaeT BOJIOCOK.
[Ipu maneiineM TPUKOCHOBEHUH KYTHKYJa OBPEXIaeTcsl, 3(UPHBIC Maclia OCBOOOKIAIOTCS U
yIAETYy4IHBAIOTCS B aTMOCHEpY.

YToOHBI AETaIBHO PACCMOTPETh CTPOCHUE KOXKHUIIBI, HA/I0 IPUTOTOBUTH BPEMEHHBIN MpenapaT U UCCIEeI0BaTh
€ro C IIOMOIIBIO MUKpOcKona. s IpUroTOBIEHUs IIpenapara ¢ HUKHEW CTOPOHBI JINCTA NP TIOMOIIH
MperapoBaITBLHOMN UTIIBI MM IHHIIETa HaJI0 CHATH HEOOIBIIOH Kycodek (TUIomaasio 2-3 MM?) KOXKHUIE 0e3
MsKOTH. KoxkHIly cietyeT noja0XKUTh BHYTPEHHEN CTOPOHOM B KAIUIIO BOJIbI, HAKPBITh IOKPOBHBIM CTEKIIOM U
IIOMECTUTD IIpenapar Ha MPEIMETHBIN CTOJIMK MUKPOCKOIIA.

HpI/I HU3YUCHHUUN 00BCKTa HCO6XOZ[I/IMO O6paTI/ITB BHUMAHUC yUJaAIIUXCs HAa OUCPTAHUA 000JIOYKHU KIIETOK
KOXXHUIBI, paCIOJIOKCHUE U CTPOCHHUE YCTHUII, (I)OpMy 3aMBbIKAaOIUX KJICTOK YCThHUII, HA TO, YTO B



3aMBIKAIONINX KJIETKAX YCTHUII HAXOATCS XJIOPOIIACTEL, T. €. 3aMBIKAIOIIHE KIETKH YCTHHUI] TPUHUMAIOT
yuactue B mpoiiecce horocuaresa. CloxHbIe OHOXUMHYESCKHE IPOIECCHI, COIPOBOKAAIOIINE POTOCHHTES,
00ecTIeunBalOT aKTUBHYIO padoTy YCTBHII, PETYIHPYIOT OTKPBIBAHUE U 3aKPHIBAHUE YCTHIIHOM IIEIIH.

Ecimu 6yz[eT BO3MOXXHOCTb PaCCMOTPETh KOXUILY JIUCTA PA3JTUIHBIX paCTeHI/Iﬁ, ciieayer O6paTI/ITI) BHHMAHUC
y4Jamuxcs Ha TO, 4YTO (bopMa KJICTOK 3T ACpMHUCA JINCTA 3aBUCUT OT (1)OpMBI JINCTOBOM IJIACTUHKHU. Y KPYTJIbIX
JIACTBEB KIIETKU ITOYTH OKPYTJIBIC, Y BBITAHYTBIX OHU JJIMHHBIC, CO ¢71a00 M3BHIINCTBIMUA 000JIOYKAMH.

Xon paboThl
1. TloAroToBUTH MUKPOCKOI K paboTe.
2. IlpuroToBUTH BpeMEHHBIN MPEapaT KOXKHIIBI JIF0O0TO pacTeHHUS (IO BEIOOPY YUUTEIs)
3. PaccMoTpeTh ero mpu MajaoM U OOJBIIIOM YBEITHYCHUH.
4. 3apucoBaB CTpOCHHE KIECTOK anuaepmuca. OOpaTuTh BHUMaHHe Ha (POpMY KIIETOK, TOIIIUHY

KJIE€TOYHOI CTEHKH.

o

PaCCMOTpeTB 1 3apruCcoBaTh CTPOCHUEC YCThUIIA.

6. Ecnu nucr omyrieH, U3y4UTb CTPOSHHE BOJIOCKOB.

JlabopatopHast pabota Ne 13

«PaCCManI/IBaHI/Ie OCHOBHO# TKAaHM JINCTA»

Heab: O3HAKOMUTH CO CTPOSHHEM OCHOBHOH (XJIOpO(UILIOCHON) TKaHU JINCTA, TOKA3aTh Pa3inyne
cTon0YaTOH (MANTHCATHOM) U ry09aTol (phIXJIoi) XJIOpODHIIIOHOCHOM TKaHH.

MatepuaJsl 1 o0opynoBanue. I[ToctossHubIe npenapatsl «Ilonepednsiii pazpes depes JUCT KaMeTuny,
MHKPOCKOTIBI.

MeTtoaudeckre peKoOMeH AN

OcHoBHas (GYHKITHSI JIHCTa — OCYIIeCTBICHUE (POTOCHHTE3a, IPOIecC POTOCHHTE3A MTPOUCXOANUT TIIaBHBIM
00pa3zoM B KIIETKaX MSIKOTH JIUCTa — B OCHOBHOM, HIIH XJIOPO(QHITIOHOCHO!, TKaHH (XJIOPEHXUME), B KIIETKaX
KOTOPOM UMEIOTCSI XJIOPOIUIACTHL.

OcCHOBHas TKaHb PACIIOIIOKEHA MEXKTY KOKUIEH (SMUISPMIICOM), TOKPBIBAIOMICH JIFICT ¢ HIDKHEW M BepxXHel
CTOpPOHSI (puc.). B mucThsix OonbIIMHCTBA pacTeHuit oHa auddepeHnupoBana Ha Asa Buaa. [log BepxHIM
SMHUJIEPMHUCOM HaXOJUTCs cToja09arTas xjopeHxuMa. Ee KJIeTKH BBITSHYTHI B AJIMHY U PAcIIOIOXKEHBI B BUJIE
CTOJIOMKOB TIEPIICHANKYIIIPHO KIETKAM KOXKHUITBI TUCTa. KIeTKH IITOTHO MPHIIETAIOT APYT K OPYTY, T. €. MEeXKITY
HUMH He 00pa3yeTcsi MeKKIICTOUHBIX IPOCTPAHCTB, 3aII0OJTHEHHBIX BO3AYXOM (MEXKICTHUKOB). B KimeTkax
CTOJIOYATOMN XJIOPEHXUMBI BJOJIb KIETOYHBIX CTCHOK HAXOAUTCSI MHOTO XJIOPOILTACTOB. OOBIYHO XJIOPOIMIIACTHI
OpPHCHTHPOBAHBI TAKKM 00pa3oM, YTOOBI MAKCHMAIIFHO HCIIOIH30BATh YHEPTHIO COTHEYHOTO cBeTa. CIroi
CTOJIOYATOH XJIIOPEHXMMBI OCBEIIACTCS, U B HEM OYEHb HHTEHCHBHO UAET MpOoIecc (POTOCHHTE3A.

ITox cnoem cTon09aTOl XIOPECHXUMBI PacHoIoXKeHa Iryduarast XIopeHxuma. Ee KIIeTKH UMEroT OKPYTIIYIO HITH
MPOJIOJITOBATYIO (hOpMY M coZleprkaT MEHBIIE XJIOPOIUIACTOB, YeM KJIETKH CTOJIOYaTON XJIOPEHXUMBL. Mexay
KJICTKaMH Pa3BHBAIOTCS KPYITHBIC MEKKIICTHUKH. | 'yOuaTast XJIOpeHXxMMa MPHJIeTacT K HIKHEMY SITUISPMUCY.
HexoToprie MeXXKIETHUKH cO00IIaioTCs ¢ yeThHaMH. [Iporiece ¢poTocuHTe3a B ryduyaToi XJIopeHXuMe He
CTOJIb UHTEHCHUBEH, KaK B CTOJI049aTON, HO 3aTO aKTUBHO UIYT MPOLECCHl TPAHCIHUPALMU U ra3000MeHa.

B nenTpangpHOM 9acTH IMCTA paconaraeTcs IiaBHas )KUIIKa, a Ha epuQeprueckoil yacTi — 0ojee MEJKHe
JKUJIKH.



Puc. Ilonepeunslil pa3pes 1UCTa KAMEJINU:

1 — koxwuia; 2 — cro0oyaTas TKaHb; 3 — ry0Jartasi TKaHb; 4 — MEKKICTHUKH 5 — TJ1aBHAS )KHJTKA
Xon paboThI:

1. TloaroroBuTs MHKPOCKOI K padote. [10I0KHUTE TOCTOSIHHBIN MM BPEMEHHBIH MUKpOIIpenapaT Ha
MPEIMETHBII CTOUK M PACCMOTPETH IIPH MAJIOM YBEIUYECHHU.

2. TlepeBecTrt MUKpPOCKON Ha OOJIBINIOE yBEeTHUEHHUE. JleTalbHO pacCMOTPETh KJIETKH Ty0UYaTol
CTOJOYATOM TKAHH.

3. Kakue xietku 6osee BRITIHYThIE? B kakux kieTkax 6oJblie xmoporuiactoB? Kakue KieTku
pacIoNoKeHsI OoJiee PHIXII0, MOYeMy?

4. HaiiTu Ha mpenapate Xuiky. Kakoe 3HaueHHE UMEIOT KUK JIUCTa?

5. 3apucoBath BHyTpeHHee cTpoeHHe ucTa. O003HaYbTE I'yOUaTyIO, CTOJIOUATYIO0 TKaHb, JKUJIKH,
KOXKUITY.

OKCIEepUMEHT.

O0pa3oBanue KpaxMaJia B JIMCTbAX PACTEHUH Ha CBeETY.

Heun: [Tokaszath, 4T0 00pa30BaHKE B 3€JIEHOM PACTEHUU OPTaHUYECKOTO BEIIECTBA — Kpaxmaia BO3MOXKHO
TOJIBKO Ha CBETY.

MarepuaJisl 1 000pynoBanue: KoMHaTHBIE paCTeHHUs B TOPIIKE — MIPUMYIIa, TIEIapTOHNUs, TOPTEH3US,
pacTBOp Hoza B HOAMCTOM KaJIH¥, STHJIOBBIN CITUPT, TUIOTHAS YepHAs Oymara, MSITKAHA KapTOH, HOXKHHIIBI,
MUHIIET, IBa XMMUYECKHUX cTakaHa eMKocThIo 0,2-0,3 11, cTeksHHAs J1aCTUHKA, TPEHOXKHUK, MeTaJlIndecKast
acOecTupoBaHHAs CETKA, CIUPTOBKA, CIIMYKH, KUCTOUKa, papdhopoBast Tapeska, KaHIETSIPCKUE CKPETTKH.

Mertoanueckne peKOMEHAANNN
O0pa3oBaHKe OPraHUYECKOTO BEIECTBA M3 HEOPIraHWMYECKOTO B 3€JICHBIX JINCThSIX, pACTCHUIN

— YHHKaJIbHOE IIpHUpoaHOe siBieHune. Kputepusmu Bei0opa 00beKTa U1t 00HAPYKEHUS 3TOTO SBIICHUS
BBICTYIIAIOT KOPOTKUI CPOK 00ECKpaxMaIHBaHMs JTUCTHEB, JIETKOE 00eCIIBEYMBAaHUE, IPOYHOCTD JIUCTHEB,
obecrnieunBaronas UX JUIUTEIFHOE XPaHEHUE B CITHPTE.

OMBITH YIAIOTCS JIUIIB C PACTEHUSMH, JTUCThS KOTOPBIX MPEIBAPUTEIBHO COBEPIICHHO 00€CKpaxMaeHBbI.
3UMOH IS OTIbITA JyHIlle BCEr0 UCIOIb30BaTh MPUMYITY WM MEIaprOHUIO, OTIMYAIOIINECS YCUIEHHBIM
oOpa3zoBaHreM Kpaxmaia. BECHOI ke, IOCKONBKY B UX JINCTHIX HAKATUTUBAETCS MHOTO KpaxMalla H JINCThS
TPYAHO 00ECKPaxMalluTh, CICAYET B3SATh KAaKOE-THOO JPYroe pacTeHUe, HapUMep TOPTEH3UI0 WIH (QYKCHIO,
coJiepiKalllie MEeHbIIEe Kpaxmala.



[TopoOpaB pacTeHue, HEOOXOIUMO 3aTEMHHTh JIUCThS: HA/IETh HAa HUX CIIEIMAIbHO N3TOTOBJICHHBIC MTAKEThI U3
TUTOTHOW YEpHOU OyMard WM MOCTAaBUTh PACTeHHE Ha 3-4 CYTOK B TEIUIOE TEMHOE MecTO (B MIKad WK SIIHK)
(B 3THX YCIIOBUSIX HAXOJSIIMIACS B IUCTHIX KPaxMall PEBPAILACTCsI B caxap, KOTOPhIi 3aTeM OTTeKaeT n3
JIUCTHEB).

Ilo ucreuenun YKa3aHHOT'O BPEMCHH 3aTEMHCHUS HAA0 TPOU3BECTU ﬁoz[Hon Hp06y Ha KpaxMaJl 11
IMOATBECPIKACHUA ITOJTHOT'O O6eCKanMaJII/IBaHI/I}I JINCTHECB.

OMNBITE MOTYT POBOJUTHCS KaK B Ta0OPAaTOPHBIX YCIOBUAX (B KaOMHETaX OMOJIOTHU U XUMHH), TaK U B
moJieBbIX. [IpoBOIS SKCTIEpUMEHT, yJaruecs TOJKHBI CaMOCTOSTENILHO HAMTH pacTeHUs, HAaHOOJIee IMOJTHO
OTBeYaroIIue TPEOOBAHUSAM OIBITOB, YCTAHOBHT JIJISl KAXKIOTO W3 HUX BIMSIHHE TPOIOJIKUTEITHBHOCTH
3aTeMHEHHS B Pa3Hble MEPHOABI rojla Ha 00ecKkpaxMalliBaHUE JIUCThEB, BIUSIHNE HHTEHCUBHOCTH U
MIPOJOIDKUTENILHOCTH OCBEIICHHUS Ha CKOPOCTh 00pa30BaHuUs Kpaxmalia B IUCThSIX | Jp.

Pe3y.]'[I)TaTBI HaGJ’IIOI[CHI/II\/'I CJICAYECT 3aIlUChIBaTh, TIIATCIIBHO daHAJIM3UPOBATD, A€j1asA COOTBET- CTBYIOIIINEC
BELIBOJBI.

XoJ paboThI:

1. Ha obGeckpaxMasieHHBIE JIUCTHS PACTEHUS IPUKPETINTH SKPAaHBI M3 IDIOTHOM YEPHOM Oymaru ¢
BBIPE3aHHOW Ha BEpXHEH CTOpOHE (PUTYPKOH.

2. OCTaBUTH JHCTHS HA CBETY, BAPHUPYS BPEMsl SKCIIO3UIIMHU OT 2 JI0 5 4 — BpeMs, B TCUCHHUE KOTOPOT'O B
JHCTBSIX 00pa3yeTcs U HaKaIUTUBAeTCs KpaxMall.

3. [Ilo oxoHuaHuu OKCIIO3UIIUU HAa CBETY CHATH SKPAHBI C JIUCTHEB, JIUCTHA 06pa60TaTI>.

4, OO0paboTKa JINCTHEB B KHITAIICH BOJIC OCYIIECTBIICTCS C IENIBI0 Pa3pyIIUTh KICTKHA PACTCHHS, YTOOBI
MIOTOM 00€CHeYHTh MOJHOE U3 BlleUeHHe XJIopoduiuia u kieiictepu3oBaTh B HUX Kpaxmad. J{is: sToro
TIOJIOKUTH JIUCThS] B XUMUYECKUI CTAKaH C HEOOIBIITHNM KOJIUYECTBOM TOpsSIeH BOJIbI, HATPETh HA
CIUPTOBKE JI0 KUIICHUS U KUIISITUTH B TeUEHHE 2-3 MHH.

5. OO6paboTka TUCTHEB B KUIAIIEM CIIUPTE MPOU3BOAUTCS JJISl H3BJICUSHHS XJIOpO(UIUIa, YTOOBI OH HE
MeIIIaj MpH IMOCIIeAYIONIeM OKPAIIMBAHUH JINCTHEB HOIOM.

6. Bo u3bexkaHKe 0)KOTa KUIATUTH CIIUPT CIIEAYET Ha BOJSHONM OaHe: TOCTaB MUHIIETOM JIMCT U3 CTaKaHa
C KHIISIIEH BOIOH, TIEPEHECTH €T0 B IPYTOi, MEHBIIIETO pa3Mepa, CTaKaH CO CIIUPTOM, BCTABUTH €0 B
CTaKaH C KUTSIIEH BOIOU M MPOIOIDKATh HArpeBaTh HA CIUPTOBKE JI0 TEX IIOP, ITOKA BCE JIHCTHS
MOJIHOCTBIO He obecieTsaTes (8-10 muH). BMecTo BoasiHON OaHM MOYKHO UCIIOJIb30BaTh
METAIIMYECKYIO KPYKKY.

7. Kormaa qucths 00eCIBETATCS, TOCTATh HX M3 CITUPTA, MOJIOKUTHL Ha 0elyro (paphopoByrO Tapelky HiTd
6.]'[1'0)1116 1 THIATCJIbHO MPOMBITH ropsmefx'l BOI[Of/i U YAaJICHU CIUPTa U MOJIHOTO pa3sMATr4CHUA
TKaHe# rcTa (TP KUTSYCHUN B CITUPTE TKAHU CTAHOBSATCS KECTKUMH, H JIUCT MOXET OBITh JIETKO
MOBPEXK/IEH IPU paclpaBiIeHUH). 3aT€M BOJY CIIUTh.

8. IIpoba Ha kpaxmai. C IOMOIIBIO IMHIETA U KUCTOYKH OCTOPOXKHO PACIPABHUTH JIUCTHS U OOIHUTH
cnabbIM pacTBOpPOM iona B HoaucToM Kaimuu. I1py 10CTaTOYHOM BBIACP)KUBaHHHU Ha CBETY Ha JIUCTBIX
HOSIBJISIFOTCS YETKUE KpaxMalibHbIE (PUTYPBI, T. €. T€ YUYaCTKH JIMUCTA, KOTOpble OBUTH OCBEIICHBI,
OKpalIMBAIOTCS 0] AGHCTBUEM 10ja B CHHHH LIBET, a 3aTEMHEHHBIE OCTAIOTCS OECIIBETHBIMH WITH
OKpAILIMBAIOTCS B KENTHIH IBET — Kpaxmaia B HUX HET.

9. PasnuuHass HHTCHCUBHOCTD OKpallnBaHUA fIO)Z[OM B CHHUM OBECT B 3aBUCUMOCTHU OT JJIUTCIBbHOCTU
OKCIIO3UITUH CBUACTCIBCTBYCT O BIIMAHUM IIPOAOJDKUTCIIBHOCTH OCBCIICHUA HA HAKOIVICHUE KpaxMalia
B JIMCTBX.




Puc. ITonyuenune kpaxmaabHOH QUryphl Ha 00€CKpaxMaleHHOM JINCTE PACTCHUS

¢ororpacus Ha nucTe.

Ha obeckpaxMaieHHOM JIHCTE MOYKHO TakXe HOIXyduTh (otorpaduro. s 3TOro HIKHIOK CTOPOHY JINCTA
3aTeMHUTh KYCKOM MATKOTO KapToHa. Ha BEpXHIOI0 CTOPOHY MOJIOKUTh OYeHb KOHTPACTHBII HEraTuB U
CKPENHUTD €T0 C JIMCTOM U KapTOHOM KaHIEISPCKUMHU CKperiKaMu. J{enaTs 3T0 Hy>)KHO OCTOPOKHO, YTOOBI He
MOBPEIUTD JIUCT. JIUCT OCTaBHUTH HA CBETY Ha 6-8 U, IIOCIIE Yero NOABEPTHYTh ero 00padoTke, KaK yKa3aHo
BBIIIIE, U TIPOSIBUTH PACTBOPOM #0/1a B HOOUCTOM Kaluu. Beckope Ha JIMCTe MOSIBUTCS TTO3UTUBHOE
nzobpaxxkenue. Ha cBeTnbIx MecTax HeraTuBa oopasyercst Kpaxmail. JIUCT ¢ OTIe4aTKOM CMOHTHPOBAThH Ha
CTEKJITHHOH TUTAaCTHHKE, TIOMECTUTH B OaHKY CO CIIUPTOM, KyZIa J0OaBUTh HEMHOTO PACcTBOpPa ioaa B HOIUCTOM
Kanmuu. Takol JTUCT MOKHO XPaHUTh M UCIIOJIB30BATh I A€MOHCTPAIIHH.

Habnroneunue:

PocToBble IBHKEHUS paCTEHI/Iﬁ nmoa BJAMSIHUEM CBE€Ta — TPOIIU3MbI.

Heas: [Toka3aTh xapakTep pocTa BETETATUBHBIX OPraHOB PACTEHUM (CTEOIIA, JIUCTA U KOPHS) PH UX
OTHOCTOPOHHEM OCBEIICHUL.

Marepuaibl 1 000pyIOBaHHE:

CemeHa 0Bca, Topoxa, OACOIHEYHNKA, KAIlyCThl, [NIMHAHBIM FOPHIOYEK C JPEBECHBIMU OIMIKAMH,
MOJIOHHUK, (hoTOTponmueckas kamepa, 6aHoUYKa U3-TI01 CMETaHbI, OJII0ALE, CTEKISTHHAS JIACTUHKA,
(unpTpoBanbHAS OyMara, MapJisi, HOXKHUI[BI, HUTKH.

MeTtoaudeckre peKoOMeH AN

B ocHOBE (POTOTPONHU3MOB JIEKHUT pa3IMIHAS CKOPOCTh POCTa OTACIBHBIX YIACTKOB TKAHH OJHOTO U TOTO XK€
opraHa B CBSI3U C HEPABHOMEPHOW OCBEIIEHHOCTHIO NX. Kak M3BeCTHO, CBET ABICTCS (pakToOpoM,
MOJABIISIOIINM BTOPYIO (pa3y pocTa KJIETOK — PacTsKEHHUE.

B cumury aToro obpareHHast K HCTOYHHUKY CBETa CTOPOHA OpraHa pacTeT MeIJICHHEe, YeM IIPOTHUBOIOIOKHAS
eit. bosee OBICTPBIN POCT OpraHa ¢ HEJOCTATOYHOCTHIO OCBEIIEHHON CTOPOHBI O0YCJIOBIMBAET U3THO €ro Mo
HalpaBJICHUIO K UICTOYHUKY CBCTA.

B ycnoBusix 0lHOCTOPOHHETO OCBEIIECHUS ABHKEHHE PACTYLIEr0 OpraHa B CTOPOHY CBETa Ha3bIBACTCA
MOJIOKUTENBHBIM (POTOTPONU3MOM. DTO SABIEHHE IUPOKO PACIIPOCTPAHEHO B PACTUTEIBHOM MHUPE.

VI3MeHeHHe pacrookKeH s PacTyIero Oprata rmoj ACHCTBUEM CBETa, MEPIECHIUKYIIIPHO NAJAIOIIUM Ha HETO
JydaM, HOCUT Ha3BaHUE ToNepeyHoro oTtoTponusma. SIBneHue nonepevyHoro GpoToTponusmMa ooecneyrnBacTt
Jydilee yJIaBlIuBaHUE COMHEYHOTO CBETa, 03 KOTOPOro HEBO3MOXKHO 00Pa30BaHUE B JINCThSIX OPraHUUECKHX
BEILECTB.

Ecnu ke y pacrymero oprasa o6pa3oBajicsi H3TUO B CTOPOHY, IPOTHBOIIOJIOKHYIO OT HCTOYHHKA CBETa (pHC.),
UMEET MECTO OTPHUIATENBHEIA (hoToTpon3M. OH BCTpedaeTCsl CPABHUTEIBHO Y HEMHOTUX PACTCHUI.
OnvcaHHbIe HIDKE METOABI U3yYCHUS (POTOTPONMIESCKUX H3THOOB MOTYT CIY)KUTh OCHOBOH IS IPOBEICHUS
yYalMMHCS UCCIIEA0BATENLCKOM paboThl. Hanpumep, npeacTasiser MHTEPEC H3YIUTh CKOPOCTh
(hoToTponIueCcKUX U3rHOOB CTEOIS M KOPHSI B 3aBUCHMOCTH OT BHIIOBOTO U COPTOBOTO COCTaBa PACTCHUIMA, X
BO3pacTa, MPOJOHKUTEIBHOCTH M HIHTEHCUBHOCTH OCBELIEHHUS, CIIEKTPAIbHOTO COCTaBa CBETA, B YCIIOBUSX
JABYXCTOPOHHETO OCBCUICHUA JacTeu paCTeHI/Iﬁ Pa3JIMIHBIMU IO MOIIHOCTH UCTOYHUKAMU CBETA.
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Puc. Tporusmel pacTeHuii:
a — (hOTOTPONMUYECKHI N3THO KOJICONTUIIS OBCA B 3aBUCUMOCTHU OT JJTUTEILHOCTH, 4, OCBEILIEHHUSI; O

e (HOTOTPOMIH3M MIPOPOCTKA TOPIHUIEI (TIOIOKUTEIBHBIA Y THIOKOTHISA, OTPUIATEIEHBIN Y
3apOJIBIILIEBOTO KOPHS, TOPU30HTAIILHBIN Y JINCTHEB)

JlaGopatopHast padota Ne 14

«['omoJI0orHYHbIEe U AHAJIOTHUYHBIE OpraHbl paCTeHHﬁ)).

Ile.m,: HU3YYUTH IIPUMEPBI TOMOJIOTHUYHBIX U aHAJIOTHMYHBIX OPraHOB JINCTOBOI'O U 1mobGeroBoro IIPOUCXOKIACHUA.

O0opynoBanue U MaTepuaJl: KUBOI MK repOapHBIil MaTepHal ¢ METaMOP(U3UPOBAHHBIMH JTHCThSIMU
(noberu 6apbapuca, ropoxa, 4epTOIOJIOXa, OOSIPHIITHUKA)

Xomx paboThr:

1. Ha xxuBom mim repbapHOM MaTepHalie MPOaHAIN3HPOBATE TOMOJIOTHYHEIC U aHAIOTHYHEBIE OPTaHBI
00OETOBOTO, JINCTOBOTO MPOMCXOKICHIS.

2. 3apucoBaTh IpUMEPHI TAKUX OPTraHOB.

3. P a37ICJINTh BCC N3YUCHHBIC PACTCHUA Ha I'PYIIIBI C aHAJIOTUYHBIMUA OpraHaMu XU COCTaBUTh UX CITMCKH.

JlabopatopHas pabota Ne 15.

«BunousMeHeHHbIE TO0Ern: KJIy0eHb, TyKOBHIIA».

Henb: mokazatb 0COOCHHOCTH CTPOCHUS JIyKOBHIIBI, KITYOHS KaK BUIOM3MEHEHHBIX MTOA3EMHBIX TTOOETOB.
O0opynoBanne H MATEPHAJIBI: JIYKOBHUIIA JTyKa PEITYaToro, KIryOeHb KapToQes, CKaTbIICITH.

Xon paboThI:



1. PaccMotpuTe BHEIIHEe CTpOeHHE TYKOBHUIIbL. Kakoe 3HaueHHE UMEIOT cyxue uenryn? Kakue KopHU
(dhopmupyroTes Ha gykoBuile? Kakoil THII KOpHEBOI CUCTEMBI pa3BUBACTCS Y JIyKa pem4aToro?

2. PazpexbTe IIyKOBHUITY Ha IBE TIOJIOBHHBL, PACCMOTPHUTE BHYTPEHHEE CTPOSHHE JIyKOBUIIEL. Haiimure
JIOHILIE, COUHbIE YelllyH, Mo4kH. Kakoe 3HaueHue OHU UMEIOT?

3. 3apwucyiite B TETpaau CTPOCHUE TYKOBHIIBL, IIOAMUIINTE HA PUCYHKE ITOYKY, JOHIE, KOKUCTYIO U
MSICUCTYIO YEIllYIO.

4. OTBeThTE Ha BOIIPOC:

Uro takoe uvemys? [aiite onpenenenue. Kakyro QyHKIMIO BBITOTHSET Yenrys?
1. Bemoa: Tak Kak B CTpPOCHHH JTYKOBHIIEI MOYKHO Pa3INIUTh

, TO 3HAYUT JYKOBHUIAa — BUIOM3MEHEHHBIH MOOET.
1. PaccMoTrpuTe BHEINIHEE CTPOSHUE KITyOHS.

2. 3apucyiiTe BHEUIHee CTpOeHUE KITyOHS KapToQeis B TeTpab, IIOIIHIINTE Ha PUCYHKE BEPXYLIKY,
[JIa3KH, OCHOBAHHUE.

3. PaspexsbTe xiryoeHb kapTodens Ha JiBe IOJIOBUHBI, PACCMOTPHTE BHYTPEHHEE CTPOCHHE KIIyOHSI.

4, 3apucyiiTe B TETpaay CTPOCHHUE KIYOHsI, TOIIMHUINNTE HA pUCYHKE KaMOHM, KOXKHILY, JIyO, CepAIICBHHY
U IPEBECHHY.

5.  OtBeThTE Ha BOIIPOC:
Uro takoe rinazok? Jaiite onpenenenue. Kakyto ¢yHKIHIO BRITOTHSET T1a30K?

[Touemy Ha ogHOM KOHIIE TIIa3KOB OoJbIe, YeM Ha npyrom? Bremon: Tak kak B CTpOSHUH KIIYOHS MOYKHO
pa3INuuTh

, TO 3HAYUT KITyOeHb — BUIOM3MEHEHHBIN CTEOEIb.
BeiBoj: Tak kak B CTPOSHHH KITyOHS MOXKHO Pa3iHYHTh

, TO 3HAYUT KITyOeHb — BUIOM3MEHEHHBIH MTOOET.

JlabopatopHast pabota Ne 16

«CTpoeHnne uBeTKa»

Heasb: nate npeacTapieHre 06 o0IIEM IUIaHEe CTPOSHUS I[BETKA, KaK 0COO0M OpraHe pa3sMHOXKCHHUS, T0Ka3aTh
pa3HOOOpa3ue CTPOCHUS IIBETKOB.

MarepuaJisl 1 00opyaoBaHue: L{BeTkn Tabaka, KaparaHsl IpeBOBUIHO (aKaluy >KeNToil), ropoxa
MIOCEBHOT0, KapTo(ertst, JIyIbl, MpenapoBalbHbIC UTJTIBI, IPEAMETHBIC CTEKIA.

JeMoHcTpanusi: HacTeHHast Tabnuia « CTpoeHHe IBETKA», THHAMHUYECKUE MOJICIH [IBETKOB Pa3HBIX
CEMENCTB.

Xon paboTsl:
1. Haiiti y HBETKOB 4YaIllleuKy, BEHUYHK, TEIYMHKH, IECTHK. L{BeTomoxKe.
2. llpoaHann3mpoBaTh CTPOEHHE IIBETKOB Pa3HBIX PaCTEHHH, HAWTH ol1iee.
3. CpaBHHTH MeXTy CO00I1 Haleuyky IBETKOB TOpoxa, Tabaka.
4. 3apucyiite 11BeTKH, 0003HAYBTE YACTH.

CocTtaBbTe KpaTKYI0 XapaKTCPHUCTHUKY U3YUCHHBIX IBETKOB: TUIl CUMMCTPUH, JIBOMHOM WJH HpOCTOI‘/JI
OKOJIOOBCTHHK, CBO60,I[HI)II71 W CpOCH.IHfICfI, (1)0pMa, YHCJIO YJICHOB.



JlabopatopHast padota Ne 17
«CTpoeHue THHELEs] U aHPOLesD».
Leab: n3yunth 0OCOOCHHOCTH CTPOCHUS THIYMHOK U ITECTHKA.

MarepuaJjbl 4 000pya0BaHMe: MUKPOCKOIIBI, UTIIbL, JIYTIbL, 3a(MKCUPOBAHHbIE MITH KUBEIE IIBETHI, TOTOBBII
mpenapar cpesa MbUTbHUKA, MOJICNIN IBETKOB, HACTCHHBIC TAOJIHIIBL.

Xomx paboThI:

Wzyuenue anapoiiest

1. PaccMoTpeTs 1 1aTh KPaTKyI0 XapaKTepUCTUKY CTPOSHHS aHIPOIles IMUTIOBHIKA, TIOJBIIaHA, PEIbKH
JIUKOM, TOpoxa, IOACOJIHEYHHKA.

2. O6paTI/ITC BHHUMaHHUC Ha KOJIMYCCTBO ThIYMHOK U UX B3aMMHOE€ PACIIOJIOKCHUEC IO OTHOMICHUIO K
JICTIECTKAaM, YallCJIMCTUKaM, JUIMHY ThIYMHOYHBIX HPITGfI, HX CpacTaHHC.

3. HpO&HaJ’IHBI/IpOBaTB 1 3apruCOBaTh OAHY U3 ThIYMHOK IMPEAJIOKCHHBIX IBETKOB. OO003HAYNTh YACTH
TBIYMHKH.

4. PaccMOTpeTh B MHUKPOCKOII MOMIEPEYHBIN cpe3 MbLUIbHUKA (IOCTOSHHBIHA Mpenapar).
5. 3apucoBath 1 0003HAYNUTH €TO YACTH.

H3yuenne runenes.

1. 3apI/ICOBaTI> TIIECTUKHU PA3HBIX IIBETKOB. Z[aTI) 3aKJIIOYCHHUEC, U3 KaKOI'o 4ucia IJI0OJ0JIMCTHKOB OHH
COCTOAT, ONIPEACIINTD THII 3aBA3HU — BEPXHAA UJIIN HUKHAA.

2. 3apucoBaTh IOMEpeUHbIe CPe3bl 3aBsA3el MBEeTKOB. OTpeNeInTh THIT THHELes.
3. OG603HAYUTH YACTH.
JlabopatopHast padota Ne 18
«®opmyna u tuarpamma uBeTka» Lleb: HAyUUTHCSA COCTABIATH GOPMYITY M JUArpaMMy LIBETKOB.

MatepuaJjibl 1 000py10BaHuUe: XUBbIE WK (PUKCHPOBAaHHBIE IIBETKH JIMIIUH, PEIbKUA AUKOH, Orypla, si0JIoHH,
BUIITHHM, (acoim, TOpoxa u Jp.

Xomx paboThr:
1. Tlpoananu3upyiTe CTPOCHHUE I[BETKOB Pa3HBIX PACTCHUIL.

2. CoctaBbTe UX (GOPMYIY U JHATPAMMBI, HCTIONB3Ys ONPEACICHHBIE CHMBOJIBI.

JlabopatopHast padota Ne 19

«O3HaKOMJIEHHE C Pa3HbIMH THIIAMMU COlBETHID

Henb: 0000MUTE TPEACTABICHUE O CTPOCHUH COIBETHIA U MX 3HAYCHUH, 03HAKOMUTH C TUTIAMH COLIBETUH H
HX pazHooOpasueM.

MarepuaJjbl: HaOOpHI BEICYIIIEHHBIX COI[BETHH Pa3sHBIX TUIIOB.

Meroauueckue PEKOMEHAaIHN



CorpeTre — IBETOHOCHBIH MMOOET, JIMIICHHBIN HACTOSIIMX JINCTheB. L[eHTpanbHas YacTh mobdera rnpeicTaBieHa
ctebreM (LIBETOHOCOM), B y3J1aX KOTOPOT'O PaCcIOIOKEHbI 0COObIE INCThs — MPULBETHUKU. B ma3yxax
MIPHUIIBETHUKOB pa3BUBaIOTCs BETKH. COIBETHE BOZHHUKIIO B pE3yJIbTaTe

OBOJIFOIITMH KaK npncnocoﬁneHHe K onbLieHN0. OOBIYHO B COLBETUA 06’I)eI[I/IHeHBI MCJIKHMEC IIBETKH, YTO ACIACT
COLBCTHUA 0oJlee 3aMETHBIMU U 00€CIICUMBACT HOpMaJIbHBIC YCJIOBUA UL ONBLUJICHUS, a4 TAKKE MMOBBIIIACT
BEPOATHOCTD OIIBIJICHUA.

Ha6opsI conpetniit MOTyT OBITH CIESIYIOIIMME: IPOCTHIC COIBETUS: MMPOCTOH KOJIOC (TTOJOPOKHUKU OOIBIION 1
CpeIHUA),

O TpocTas KHCTh (UepeMyxa 0OBIKHOBEHHASI, TOPOIIEK MBIIINHBIN ),
O  MPOCTOM MOYATOK (aup OOBIKHOBEHHBIN, OETTOKPHITLHUK OOJIOTHBINH),

O TPOCTOU 30HTHK (TICPBOIBET BECCHHHUIA, TYK PEITYAThIH, YeCHOK, BUITHS OOBIKHOBEHHAS),
ToJIOBKa (KJICBEP JIYTOBOM, TIOJI3YYHIA U JIp., YSPHOT'OJIOBKA OOBIKHOBEHHA ),

O IIUTOK (TpylIa OOBIKHOBEHHAs, My3bIPETIIOTHIK KAITMHOIUCTHBIN),
O KOp3WHKa (HUBSIHUK OOBIKHOBEHHBIH, ITyIIaBKa KPaCcHIIbHAS, OQyBAaHUHUK JICKAPCTBEHHBIH);

CJIOKHBIC COLIBETHUS .

O CIIOXHBIH KOJIOC (POKb TIOCEBHAS, MBIPEH MOJI3YIHiA),
O  CIOXHas KHCTh (MeTesKa) (CHpeHb OOBIKHOBEHHAS ),

O CJIOXHBIH IUTOK (THICSTYCITUCTHUK OOBIKHOBEHHBIHN, pOWHA OOBIKHOBEHHAS ), CIIOMKHBIN
30HTHK (YKpOI OOBIKHOBEHHBIN, MOPKOBB TIOCEBHAS M JHUKas),

O  CIIOXHBIH MOYATOK (KYKYpy3a OOBIKHOBCHHAS).

3HAKOMCTBO C COI[BETHSIMH CJIeIyeT HAUMHATh C PACCMOTPEHUS MPOCTHIX colBEeTH. Tak, Ha MpUMepe KUCTU
BBl MO’KETE BHaUYaJIe TIOHAThH OOIIUI MPUHIIMIT CTPOSHUS colBeTHs. Heo6XoauMo, 4TOObI He TOIBKO YCBOWIIH
CTPOEHHE COLBETHH KaKIOTO BUIa, HO M HAYYWIIUCh HAXOUTH CXOJICTBO M PA3IMYM MEXKIY Pa3HbIMU
COLIBETUSIMU 3TOM TPYMIIHI (KUCTH-KOJIOC, KOJIOC-TIOYATOK, IIUTOK-30HTHK U T.II.).

AHATOTUYHO HAJI0 U3YYaTh U CIOXKHBIE COI[BETHS. YUaIrecs TOJDKHBI TAKXKE YSICHUTH OTIIHYXS CIOXKHBIX
COIBETHUH OT IPOCTHIX.

Xomx paboThr:
1. PaccMoTpeTh MPOCTHIC COIBETHS.

2. Pa3iouTh UX 10 TpyIaM, 00bEIUHSS B KQXKIYIO COIIBETHS, CXOIHBIC TIO CTPOCHHUIO I[BETOHOCA,
PaCIOJI0KEHHUIO IIBETKOB HA HEM.

3. Paccmotpets cnoxkHble conBeTrs. CpaBHUTH CIIOKHBIE COIBETHS C OAHONMEHHBIMHU ITPOCTHIMH
(CTIOXKHBINM 30HTHUK-TIPOCTOM 30HTUK, IPOCTAst KUCTh-METENKA U T. 1.).

4. OrobpaTh pacTeHHs, Y KOTOPBIX CIOKHBIE COIBETHS 0OPa30BaHbI MPOCTHIMHU COIBETHAMH (HAIIpUMED,
V THICSYCIMCTHAKA ¥ MIKMBI CIIOKHBIE IMUTKH 00pa30BaHbl KOP3WHKAMH U T. 11.).

5. 3apucoBaTh cXeMaTHYHO CTPOSHHUE MPOCTHIX U CIIOKHBIX COIBETHI, a TAKXKE 3aMCaTh HA3BAHUS
pacTeHHil, UMEIOLIUX TOT WK UHOW TUII COLBETHSI.

JlabopatopHast pabota Ne 20 M3yueHre CTpOSHHS CEMSH JIBYIOJLHBIX PACTCHUH.

Hean: [TokazaTts 0COOEHHOCTH CTPOSHHS CEMSH 0€3 SHAOCTIEpMa.

MatepuaJjibl 1 060pyaoBaHue. [IpeaBapuTensHO (3a CyTKH) 3aMOYCHHBIC cCeMeHa dacoiu, Jamku [lerpu,
(unpTpoBanbHAs OyMara, py9qHbIE JIYITbL, THHIETHI, CKATBIICIH WIN JIE3BUSL.



Xom paboThI:
1. PaccMoTpeTh HaOyXIIue B Bojie ceMeHa (acoi HEBOOPYKCHHBIM TIa30M
2. CxampneneM OCTOPOXKHO CHSTH KOXKYPY CEMEHHU.

3. Haiitu 3apofpllil, COCTOSIIHNIA U3 JBYX KPYITHBIX CEMSI0NICH (TIEPBBIX 3apOJIBIIICBBIX JIUCTHEB),
3apOBIIEBHII KOPEIIOK, CTEOETICK W OYCUKY

4. 3apucoBaTh 3apOJBIII U 0003HAYHUTH €T0 YaCTH.

Cewms (hacomu: a — oOwiA BUI; 6 — 3apOIbIIT;

1 — kopemiok; 2 — ceMsABX0[; 3 — pyOuuKk 4 — ceMEHHOH 1I0B; 5 — moyeuka; 6 — crebenex; 7 — CeMSA0IS.

JlaGoparopnast pabota Ne 21

I/I3y'1el-me CTpo€HUsA CEMHAH OAHOA0JIbHBIX paCTeHHﬁ.

Hean: [Toka3ath 0COOCHHOCTH CTPOCHUS CEMSH C SHIOCTIEPMOM.

MartepuaJjibl 1 o0opynoBanue: Cyxue U peIBaApUTENBHO (32 CYTKH) 3aMOUYSHHBIE 36PHOBKH MIICHUIIBI, PIKU
U OBca, yamku [letpu, GpmipTpoBanbHas Oymara, pydHbIe Iyl (C KpaTHBIM YBETHICHUEM ), TMHIICTHI,
CKAJBIIEITN WIH JIE3BUSL.

Xon paboThI:
1. VYuwutens pa3maeT ydamuMcs Cyxue U HaOyXIIHe B BOAE 3€pHOBKH (B damikax [letpm).
2. W3yuuTh M 3apUCOBATH BHEITHUHA BU 36PHOBKH.

3. 3aMoueHHYIO B BOJIC 3€PHOBKY CKaJIbIIENIEM HJIU JIE3BUEM pa3pe3aTh BJIOJb (Uepe3 O0po3aKy u
3apOJIbIIII ).

4. PaccMOTpeTh C MOMOUIBIO JYIIbI IPOAOIBHBIN Cpe3 3epHOBKHU, U3YUUTh CTPOCHHUE 3apO/IbIIIa 1
SH/IOCIIEPMOM.



5.

3apucoBath IPOJIOILHBIN CPE3 36PHOBKH, 0003HAYMB YaCTH 3EPHOBKH U 3apojblima. Puc. 3epHoBKa
A & it

by,
IMIICHUIIBI:

1 — sHmocmepM; 2 — IMUTOK; 3 — 3apOBIIL, 4 — OKOJIOTUIOJHUK, CPOCIIHIACS C CEMEHHON KOKYPOU.
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Broinenienne kpaxmadna, 6esika (KJIeHKOBUHBI), )KMPa U3 CEMSIH.

I_[e.m,: Hay‘II/ITL 06Hapy>I(I/IBaTI) Kpaxmali, OCJKH U JKUPBI B CEMEHAX paCTeHHﬁ, O3HAKOMHUTDL C HCKOTOPbIMHA
CBOMCTBAMHM 6€J'IKOB, Kpaxmajia u )KUpPOB.

MatepuaJjbl 1 06opyaoBaHue: CeMeHa MOJICOJTHEUYHUKA, TOPOXa, KICIEBUHBI, 3pHOBKU OBCA, MMIIEHUILIBI,

PoKU,.

10%-wner1it pactBop eaxoit menoun (KOH mmu NaOH), 1%-HbIi pacTBOp MEIHOTO KyIIOpoca, pacTBOp Hoza B
HOJICTOM KaJluH, OCMHEBas KHCIO0TA, CKAIbIICIH, MUKPOCKOIIBI, IIPEapOBAIbHBIC IPUHAIC)KHOCTH,
CTEKJISIHHBbIE OaHKN eMKOCThIO 0,5 11, hapdhopoBbie Tapenku, Mapis.

Xom paboThr:

KpaxmanbHble 3epHa B ceMeHaxX pacTeHHIA.

1.

3a HECKOJIBKO YacOB JI0 3aHSITUI 3aMOYHTh B BOJIC 3¢PHOBKH IIIICHUIIBI, OBCA, PXKH, CEMEHA TOpOXa,
(aconmu u T. 1.

Pa3pe3saB 3epHOBKY (ceMsi), ¢ IOBEPXHOCTH Cpe3a CHSITh UTJIOHW HEOOJBIIOE KOJTHUECTBO MSIKOTH,
TMMOMECTUTDH €€ B KAIlJIIO BO/Ibl HA NPEAMETHOM CTCKJIC, HAKPBITh TOKPOBHBIM CTEKJIOM.

Korna u3 pa3pyiieHHbIX KJIETOK B KaIUTIO BOABI BBINIAAYT KpaxMajbHbBIE 3€pHA, PACCMOTPETh
MOJTy4YeHHBIE MpernapaThl BHaYalle IPYU MaJlOM YBEITUYEHHUH MUKPOCKOTIA, & TTOTOM MTPU OOJIBIIOM.

CpaBHUTH 110 (opMe, BETHUNHE, CTPOCHUIO KpaXMallbHBIC 3epHA MIICHUIIB, OBCa, PXKU, TOPOXa,
(aconu n apyrux pacrernii. (OHM 3aMETHO pa3IHMYIalOTCs, TOCKOJIBKY XapaKkTep OOMeHa BEIIECTB y
Pa3HBIX pacTeHHH HEOJMHAKOB.)

3apucoBaTh KpaXMalbHBIE 3epHA 1 O0BICHUTD MPUINHBI HX CJIOUCTOCTH.

OnpenennuTh XUMUYECKUH COCTaB KpaxXMaJIbHbIX 3epeH. [ 3Toro HaHeCcHTe Ha KaIUlio pacTBopa Hoja
Ha TIperapar, akKypaTHO IIPHIIOHAB TOKPOBHOE CTEKI0. KpaxmanbHble 3epHa MpHOOPETYyT CHavana
CHHE-(DHOJIETOBYIO OKpAcKy, a 3aTe€M MOYTH YEPHYIO.

Omnpenenenue Oenka (KIEWKOBUHBI) MIICHAYHOW MYKH.

1.

Ha Tapenxy HachInaTh ABE CTOJNIOBBIE JIOKKH MIIEHHYHOW MYKH, T00aBUTh HEMHOTO BOJIBI M1 3aMECHUTh
TecTo. OHO TOIKHO OBITH OAHOPOIHBIM U KPYTHIM.

ITocie 3TOro MonoXUTh KyCOK TECTa IOJIOKUTDH B MAPIIIO.
OmnycTuTe MapIiIio ¢ KyCKOM TecTa BHyTpHU B 0aHKy ¢ Bosoi. [IpombIBaiiTe TecTo B BofE.

Boga B OaHke MOMYTHEECT OT Kpaxmajia. ‘lepe3 HEKOTOPOC BPEMs pa3BCPHYTH MapJito.



5. Ha mapiie BbI yBHIIUTE CIUIONIHYIO KJICHKYIO TATYYYHO Maccy, KOTopas peCTaBIseT co0oit
KJIEHKOBHHY — PACTHTENbHBIN OEJIOK.

6. Hanecrtn Ha Hee CTEKIITHHOM nanmoykoi 1-% pactBop menoun. Uepes HEKOTOPOE BpeMs IPHOaBUTH O
karaM 1% pacTBop MeIHOro Kynopoca.

7. HaGnronaiiTe, kak OSIKOBBIC BEIIECTBA OKPACATCS B (DHOJICTOBBIN IIBET (3TO OMypeTOBast peakius Ha
Oenkn).

8. benkoBrle BemecTBa 3apaHee 3aMOUYEHHBIX M pa30yXIINX CEMsH ropoxa, (pacoim Hape3aTh AITHHHBIM
KyCOYKaMH.

9. Ha TIOBEPXHOCTH CPE30B HAHECCTU IO HECKOJIBKO KaIleJIb MEAHOTO KyIIOpoCa, 1aTb €EMY OTCTOATHCAL.

10. 3atem CMOYHTH CpE3bI CTa0BIM PACTBOPOM €IKOT0 Kanus. [I0BepXHOCTh OKpacUTCs B KpacHOBATO-
(buoneToBbIi LBET (OMypeToBas peakius), YTO TOBOPUT O HAJIMYMU B CEMEHaX 00OOBBIX PacTEHHIA
Oenxa.

3amacHble )KAPHI B CEMEHAX IOICOTHEYHUKA.

1. OuwucTHT ceMeHa MOJICOIHEYHNKA OT OKOJIOILIOAHHUKA.

2. Pa3naButh ceMeHa MexIy ABYMsI JJHCTaMU Oeoil Oymar.
3. Ha OGymare ocTaHyTCs XapaKTepHBIC KHPHBIC TISITHA.
4

Hanuuue >xupa MOXKHO OIpeNeNuTh U HaHECS] Ha TOHKUHN Cpe3 CEeMEHH HECKOJIBKUX Kameslb OCMUEBOM
KHCIIOTHI (MUKpOXUMHUYECKHH crioco0). Habmrogaercs mouepHeHHe TKaHEH pacTeHusl.

JlabopatopHast pabota Ne 23 CtpoeHue u Ki1accupUKaIys MIoA0B.

ean: cucreMaTH3UPOBATh 3HAHUS O CTPOCHUH IUIOJA U KITACCU(PHUKALIMHU TIOI0B.
Martepuansl 1 000pyJJOBaHUE:

CBEXHME WIH KOHCEPBUPOBAHHBIE TUIOIBI TIOJICOTHEYHHKA, MIIIEHUIIBI, Ay0a, JICHINHBI, PebKHA JTUKOH,
IIMIOBHUKA, PAOUHBL, OTYpIla, TOMaTa, Nepiia, Maka, IpenapoBalIbHbIC UTIIbI, JTYIIbL.

OO01Me peKOMEH AN

HHO[{ MpeaHasHA4YCH [JIs1 3alUThl CEMSH, IJId UX paClIpOCTPaHCHUA, CBOMCTBEHEH TOJILKO TMOKPBITOCEMCHHBIM.
[NapTeHokapnuyecKue IIoAbl 00pa3yroTcs 6e3 OIUIOOTBOPEHHS M HE CO/IEPKAT CEeMSIH.

CrpoeHne m1o/a: OKOIOIUTONHUK (TIepuKapm) U ceMeHa. OKOMOIUTOAHUK (POPMUPYETCS U3 CTEHKH 3aBsI3H, a
WHOT/Ia U3 APYTUX YacTell IBeTKa U COCTOUT U3 TPEX CIOEB: HAPYKHOTO (PK3aKapIa), CpeHero (Me3oKkapma),
SHIOKapNa (BHYTPEHHUH ci1oif). COTUIONHS BO3HUKAIOT W3 HECKONBKHX [IBETKOB (CBEKIIA) WX IIETOTO
corBeTus (MHXKUP, aHaHAC).

PazHooOpasue miogoB oueHb BETUKO. ITO BBI3BAHO MPUCTIOCOOICHHE K paciipocTpaHeHuto. Paznoobpasue
IUTOJIOB: CyXH€ U COYHBIE, OIHO- U MHOTrOCeMsiHHbIC. [110/1 Ha3pIBAeTCsI IPOCTHIM, €CITH B €0 00pa30BaHUU
MIPUHUMAET TOJIBKO OAMH NiecTUK. [0/, cCOOpaHHBIN HECKOIBKHUMHU MIECTUKAMU, Ha3bIBaIOT COOpHBIM. COouHbIE
(rxocTsaHKa, siroaa, s610K0, reciepunnii). Cyxue miobl (KopoOoUKa, KeIyab, OpeX, CEMSIHKa, 36pPHOBKa, 600,
CTPY4OK). B 0CHOBY KIaccH(pHKAINY MTOIOKEHBI CIICAYIOIINE MPU3HAKH: KOIMISCTBO CEMSH, CYXOU MITN
COYHBIH OKOJIOTUIOHUK, BCKPBIBAHHE OKOJIOMJIOAHUKA, YMCIIO TIOA0IUCTUKOB.

Xox paboTsI:
1. TlIpoBectu aHa M3 KOJUICKIIMH ILIOJIOB, OTPEACIINTh, K KAKOH IPYIIIe UX OTHOCST, ¥ JaTh UM Ha3BaHUE.
2. 3apucoBath ILIOABI 1 0003HAYUTH HX.

3. HaiinuTe obuiue mpu3HaKy BCEX MIIOJOB.
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«HM3y4ueHnne crpoeHusi MXa (HA MECTHBIX BUAAX)»

Hean: [TokazaTts 0COOEHHOCTH CTPOCHHUS 3€JIEHBIX U C()arHOBBIX MXOB, HX OTIMYHS OT JINIIANHIKOB U
BOJZIOpPOCTIEH.

MarepuaJibl 4 060pya0BaHue. 3aCyllICHHbIE PACTEHHs (HE MOHTHPOBaHHBIC HA JIMCTaX OyMaru) KyKylnIKHHA
JBbHA ¢ Kopoboukamu, charayma ¢ kopoboukamu, damku [IeTpu ¢ BOAOH, JIyIbl, MUKPOCKOTIBI, IPEAMETHBIC U
MOKPOBHBIC CTEKJIA, MPETIApOBaIbHBIC UTIIbI, HACTCHHBIC TAOIHUIIbI.

Meronnueckrue peKOMEH AN H:

KyKyIIKuH JeH sBseTcsa npeCcTaBUTEeNeM 3eIeHbIX MXOB. C IMOMOIIBIO JYIbl B HU)KHEH 4acTH cTeOIs1 MOKHO
paccMOTpeTh TOHKHE Oypble MHOTOKJIETOYHBIE HUTH — PU30OUABI (PHUC.), KOTO- PBIe YaCTO BBHIIOTHSIOT
¢ynkuto kopHeil. Ha cteGne moodyepeHO pacmoioxKeHbl TUCThsL. PacusieHeHue Tena Ha cTeOenb U JIUCThS —
HauboJiee HArIATHOE OTIMYNE MXOB — BBICIIIMX PACTEHUH OT JUIIAHHUKOB U BOJOPOCIEH — HU3LIMX.

JlueT KyKymIKuHa JTbHA MHOTOCIIOWHBIH, IMEET CPETHIOI0 KHJIKY, IT0 KOTOPOH B JINCT MOCTYIIAIOT BOAA U
MHUHEpaJIbHbIEC COMH, a U3 JIUCTa B CTeOeb — Opranndeckue BemecTsa Kopobouka HaxoquTes Ha JUTMHHOM
HOXKKE W TIOJTHOCTBIO ITOKPHITA BOMJIOYHBIM KOJIauKkoM. ECiti CHATH KoNmadok, BUIHA KPBIIIEUKa Ha
BEPXYIIKE KOPOOOUKH. Y 3pesoil KOpoOOUKH KpPBIIICUKa JIETKO CHAMAETCS, U TIOCIIE €€ YAaIeHUs, BCTPSXUBAs
KOpOOOYKY HaJ JIUCTOM OyMaru, MO>KHO M3BJIe4b CIOPBI. C IOMOILBIO CIIOP MXH PA3MHOXKAIOTCS U
paccesnstoTes. 13 criopsl BHa4ajie BeIpacTaeT MHOTOKJICTOUHASI HUTh, HA KOTOPOH 3aTeM 00pa3yroTcs MOYKH, a
U3 HUX BEIPACTAIOT HOBEIE PACTCHUSI.

Cdaraym. VY charnyma pu3onsl OTCYTCTBYIOT. Ero credens BeTButcs. OHU BETBH — KOPOTKHE,
HaXOsIIIUeCs B BEPXHEH JacTh cTeOIist, — 00pa3yroT IUIOTHYIO TOJIOBKY. Jlpyrue — 0oJiee ITHMHHbIC —
PACIOJIOKEHBI O] TPSIMBIM YTJIOM OTHOCHTEIBHO cTeOst. TpeThr — camble AJIMHHBIC U TOHKHE — IPUJIETAI0T K
cTeOIIr0, Kak OBl OKYThIBAsl €ro BOWIOKOM. OHHU CIIOCOOCTBYIOT IIPOBEICHUIO BOJIBI C PACTBOPEHHBIMU B HEH
BellecTBaMu. Bojia moctymaer B pacTeHue Yepe3 Hapy»KHbIe MEPTBBIC KICTKH.

YV xopobouku charnyma ecThb Kpblilieuka. bouoHKOBHUHAS WIIH CJIeTKa YJIMHEHHAs KOpOOOUKa, B KOTOPOii
co3peBaroT cropsl. CIIOpHI B 3eMJI€ IPOPACTAIOT B HEOOJBIIYIO INIACTHHKY, UMEIOITYI0 pru3ou sl Ha Heit
3aKJIaIBIBAIOTCS TTOYKH, JAlOIHE HaYajJ0 HOBBIM PacTEHISAM C(arHyma.

Xon paboThIL:
C moMouIpio JIyITbl H3YYHTE BHEITHEE CTPOCHNE KyKYIIKHHA JIbHA.
Paccmotpurte B yamku [letpu moGeru charnyma 1 U3yduTe BHEIIHEE CTPOCHUE.

[IpuroToBETE BpeMEHHEII Ipemapar JIMcTa cparayma u pacCMOTPHUTE €T0 O] MUKPOCKOIIOM.

> w0 Do

Yxakute pa3nmudus U o0IIie IpU3HAKH 3€JIEHBIX U C(ParHOBBIX MXOB.

CXOZ[CTBOZ pas3In4uunc:

1.Het xopHeii 1. ecTh pH30UIBL y 3€IEHBIX MXOB, a Y c(parHyMa OTCYTCTBYIOT.

1. wumerorcs crebenb ¥ TUCThA 2. TUCT MHOTOCIIOMHBIN co cpenHeit
JKHITKOH — Y 3€JIEHBIX MXOB, OJJHOCIIOWHBIN 0€3 cpeHel )KWIKY — y carayma,

1. pa3MHOXKAIOTCS CIIOpaMH, KOTOPbIE 00pa3yrOTCsi B KOPOOOUKaX.



JlabopatopHast pabota Ne 25 M3yueHne cTpoeHHS MAIOPOTHHUKA H XBOIIA

Hean: [TokazaTts 0COOEHHOCTH BHEITHETO CTPOCHUS MATIOPOTHUKOB U XBOIIIA.
Martepuaisl 1 000pyIOBaHNE:

3acyiieHHbIe pacTeHHs MAOPOTHUKA IIUTOBHUKA MY)KCKOTO (HJIM IIUTOBHUKA UTOJIFYATOT0, IIUTOBHUKA
rpebeHvaToro, KOueAbDKHHUKA )KEHCKOT0) ¢ KOPHEBUIIAMH U COPYCaMH Ha JIMCTHSIX, CHOPOHOCHEIE U
BEreTaTUBHBIE MOOETH XBOIIIA, JTYITBI, IPETIAPOBATBHEIC UTJIEL.

Metoauueckue PEKOMECHAAIUN:

B cooTBeTcTBHH ¢ HOBBIMH HPEJICTABICHUAMH O IPOUCXOXKICHUH AIOPOTHUKOB, XBOIIEH W IJIAyHOB OHU HE
00BEIUHSAIOTCS B TPYIILY — MaIOPOTHUKOOOPA3HBIX, & BRIACISIOTCSA B CAMOCTOSITETIbHBIE OTAEIBI —
ManopOTHUKOOOPA3HBIX, XBOICOOPA3HBIX U MIayHOOOpa3HbIX. Kax bl U3 3THX OTJEIOB — HE3aBUCHUMAas
SBOJIFOIIMOHHAS BETBb BEICIINX CIIOPOBBIX PACTEHHI, BEyIasi CBOE HaYaT Pa3sHBIX IPYII BEIMEPIINX
puUHHO(UTOB (TICHIIOPUTOB).

HanopotHuk. HanzeMHyro yacTh NaopoOTHUKA COCTABIISAIOT UCKIIOYUTENBHO JIUCThSI, UMEIOILUE IITMHHBIN
YEepPEeLIOK U IIEPUCTO-PACCEUEHHYIO JINCTOBYIO IJIACTUHKY.

ITox 3eMieii HAXOAUTCS KOPHEBHIIE (BHIOU3MEHEHHBIN IMOOET) ¢ IPUAATOYHBIMUA KOPHSAMHU.
Y HEKOTOPBIX IK3EMIUIIPOB UMEIOTCS YIUTKOOOPA3HBIE CKPYYECHHBIE MOJIOJIBIC JIUCTHSL.

Jluct y manopoTHHKa pa3BUBAETCS B TEUEHHUE TPEX JIET U HA MOCIEIHEM IOy Pa3BOPAYNBAETCSA U JOCTHIAET
OOBIYHBIX JUTA HETO Pa3MepoB, a K KOHILY rofa oTMupaeT. Ha HiDKHEl MOBEpXHOCTH JIMCTOBOH ITACTHHKH
HaxoJsATca OypoBaTsie Oyropku (copyc IUTOBHHKA (JIF0O0TO BHA) OHU UMEIOT OKPYTI0-TIOUKOBHIHYIO
(opMy, y KOueIbDKHHUKA KEHCKOTO — ()OpMY NMPOIOIBHBIX MIIH H30THYTHIX MOJ0COK. Kaxpii Oyropok
MOKPBIT TOHKOH IJICHKOH (TOKPBIBANIBIIEM ), TT0] HEH HAXOIUTCS HECKOJIBKO OBAJILHBIX MEIIKOB (CIIOPAHTHER)
Ha HOXKaX — BMECTH/IUIL ciop. M3 criop BbIpacTaeT BHAa4aje 3apOCTOK — 3€JI€Has MaJICHbKasl IUIACTHHKA
JIraMeT- poM 6-8 MM, Ha Hell 00pa3yroTCs B aHTEPUIHSIX CIEPMATO30UAbI U B ApXETOHUSIX 110 OAHOM
siinekieTke. ToJapKo Mocae TOro, Kak CuepMaTo30u ] C MOMOIIBIO BOABI MONAAET K SULEKIETKE U MPOU30UIET
OIIJIOZAOTBOPEHHE, U3 00Pa30BaBIICHCS 3UTOTHI PA30BLETCS 3aPOIBIII, KOTOPHIH MOCTENIEHHO JAaCT HOBOE
pacTeHue.

XBorm1. Y XBOIIIa IOJIEBOT0 UCTHHHOE KOPHEBHIIE 3ajIeraeT B mouBe Ha riryomHe 20 cM u Oolee U pacTeT
rOpU30HTAIbHO. Ha HeM HaxoIATCs MPUAaTOYHbIE KOPHU U MOTYT ObITh MaJIeHbKHE KIIYOCHbKH, B KOTOPBIX
OTKJIampIBacTCs Kpaxman. OT KOPHEBHUINA BEPTHKAIBHO BBEPX PACTYT BETBAIIHECS mooOerd. BeTBu
pacIonoXeHsl MyToB4YaTo. Ha rimaBHOM cTeble IHCTh CPOCITICH B MYTOBKH, CBOOOIHEI TOJIBKO CaMBbIe
KOHYHKH JIUCTHEB B BUIE 3yO110B. Cpociirecs JUCThS 3aIIUIIAI0T OCHOBAaHHE MEX0Y3IHS

Xomx paboThl

1. Hcnonp3ys HaCTCHHBIC TAOJIHUIIBI U TepOapHii, H3y4IUTh CTPOCHUE BEr€TaTUBHBIX OPTaHOB
MAaIIOPOTHUKA.

2. BokoBoi MOBEPXHOCTHIO MPEMAPOBAIBEHOMN UIIIBI OCTOPOXKHO MOCKOOINTH HIKHIOK TIOBEPXHOCTD
JIMCTa NAIlOPOTHHKA TaM, TI€ HAXOAATCS COPYCHL

3. Jlerko oTaenuBIINECS COPYCHI TOMECTUTH HA JIUCT OyMaru M pacCMOTPETh UX C MTOMOIIBIO JYTIHI.
4. 3apucoBaTb NEPBILIKO JUCTA PACTEHUS C COPYCAMH.

5. I/ICHOHB?)YSI HaCTCHHBbIC Ta6JII/IHI>I U 1ooeru XBOIIla, UI3Y4YUTh BHECITHEC CTPOCHUE XBOIIIA.



6. YKa?:aTL, B YCM 3aKJIIOYACTCA CXOACTBO U Pa3JIMIUC IMaltOPpOTHUKA U XBOLIA.

Puc. ITanopoTHUK NIUTOBHUK MYXCKOM:

a — copout; 1 — oOmImii BUI; 2 — IEPBINIKO JMCTa; 3 — JIMCT M COPYC B pa3pese; 4 — CIopaHThuu; 5

e cnopa; 0 — MoI0J0H raMeTo(UT, pa3BUBAIOLIMIICS U3 CLIOPBI
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«I/Isy'{emle CTPOCHUS XBOU M HIHMIICK COCHbI OﬁbIKHOBeHHOﬁ, €JIM M IPYIrux XBOMHBIX».

Iean:

TlokazaTh XapaKTCpHbIC 0COOCHHOCTH BHEIIHETO CTPOCHHA U PACIOJIOKCHUA JIMCTHEB PA3JIMYHBIX XBOP'IHLIX, a
TaKK€ MYKCKHUX 1 KCHCKUX HIMIICK XBOMHBIX KaK HpeZ[CTaBHTeHCfI TOJIOCEMCHHBIX paCTeHHﬁ.

Marepwuasbl 1 000pyIOBaHHE:

OO0mcTBEHHBIE TOOETH COCHBI OOBIKHOBEHHOM, €JIM €BPOIEHCKON, TMCTBEHHUIIBI ( JIF000H Brj, repOapHbIi
MaTepual ¢ JUCThIMH U OE3THCTHBIE 3UMHHE BETOUKH ), MOMOKEBEIbHIKA OOBIKHOBEHHOTO, IPYTUX XBOWHBIX,
3a(h)UKCHPOBAHHbIE MYKCKHE IIHIIKH COCHBI OOBIKHOBEHHOH, 3€JI€HbIE U 3peble )KCHCKUE IUIIKH U CEMEHa
COCHBI OOBIKHOBEHHOH, MUKPOCKOIIBI, TPENapoBaIbHBIE UTJIbL, IPEIMETHBIE ¥ TIOKPOBHBIE CTEKJIA, HACTCHHBIE
TaOIUIIBL.

Meroanuecknue peKkoMeHIauu

Y MHOTHX XBOWHBIX JIUCT UMEET UIIIOBHIHYIO (pOpMY, TaKKe JIUCThSI HA3bIBAIOTCS XBOCH, OTKya U
MIPOUCXOIUT HA3BAHUE IPYNIbI pacTeHUM. JINCThsI €M eBPOIENHCKOM paconoKeHbl TOOAMHOYKE,



MOKKEBEJILHMKA OOBIKHOBEHHOI'O — CHUIAT MYTOBKaMHU I10 TPU, COCHBI OOBIKHOBEHHOM MIPUKPCIUIAIOTCA HA
KOHII€ YKOPOYCHHOTO mobera 1o JBa, 4 TUCTBCHHULbI CUJAT LEJIbIMU ITyYKaMH

Ha YKOPOUYCHHBIX moberax. Ho Y JACTBECHHUIIBI YBUJAETH UX MOKHO TOJIBKO JIETOM, Ha 3UMY XBOS €KETOTHO
CGpaCBIBaeTCH, KaK 'y OOJIBIIMHCTBA JTUCTBEHHBIX JACPEBbHCB. KpOMe TOT'O, Y COCHBI XBOs IIJIOCKAsA, y €JIU
YCThIpEXIpaHHas B MMONICPEYHUKE.

B My»XCKHX IIMIITKaX COCHBI CO3PEBAET MBUIBIA. [[JIs IepeHeceHus ee ¢ TOMOIIBI0 BETpa UMEETCS
MPUCTIOCOONICHNE — JTBA BO3AYIIHBIX MEIIKa [0 00KaM MbLIbIeBOro 3epHa. [Ipu momaganuu odpasyer
MBUTBIEBYIO TPYOKY, a BTOpasi — JABE MY>KCKHE T'aMeThl — CIIEPMUH (OHH 0€3 KT'YTHKOB), KOTOPBIE IO
MBUTBIIEBON TPYOKe TIEpEeMEINAtoTCs K SHIIEKIIETKE, PaCcIIOIOKEHHOM B ceMsi3adaTke. OTHa U3 MY>KCKHX TaMeT
CIIMBAETCs C SUIEKIETKOM 1 00pasyeTcs 3urora, Jarolasi Hauano 3apoAblIly, Ipyroi criepMuii morudaet, a
CeMs3a4aToK IMOCTETIEHHO TIpeBpaIaeTcs B ceMsi. Bce 3To MPOUCXOINT B )KEHCKUX IMINIIKAX.

B 3eneHbIx )K€HCKUX MIMIIKaX COCHbI OOBIKHOBEHHOW CEMEHHBIE YELTYH TNIOTHO COMKHYTHI, OTACIUTh UX IPYT
OT Jpyra TpyJaHO. B jkeHCKOil 3pesioi MuIlKe 0peBEeCHEBIINE YEIyH PacXOIsATCA, CEMEHa JIETKO
BBICHITIAtOTCSI. Ha KaXk01 cCeMEeHHOM Yelye ¢ BepXHel CTOPOHBI, OJIMKE K €€ OCHOBAHHIO, JISKUT I10 J[BA
CEMEHU.

B mpupope mummky coCHBI pacKpBIBAIOTCS B KOHIIE 3UMBI — Hadaie BecHbl. COOpaHHBIE OCCHBI0 KOPHYHEBEIE
IIUIIKY TIPY XPaHEHNN B KOMHATHBIX YCIIOBHSIX PACKPHIBAIOTCS B THBape- (eBpaie. Torma m3 HUX Ipu
BCTPSIXUBAHHUH JIETKO BBICHITIAIOTCS ceMeHa. CeMeHa COCHBI OOBIKHOBEHHOM UMEIOT IIIEHYAThIE KPBUIBIIIKH,
Omaromapst KOTOPBIM ceMsI HEKOTOPOE BpeMs IApHT B BO3AyXE M Pa3HOCHUTCS BETPOM. KppUibIko
OTCJIaUBAETCs OT CEMEHHOW Yelyn

YToOB! U3Y4UTh CTPOCHUE MYXCKOH IIUIIKU COCHBI, HEOOXOAUMO C TOMOIIBIO IIPENapOBaNIbHON UIJIBI U3BIEYb
U3 LIMIIKY YEHIyHKy ¢ pacloIOKEHHBIMU Ha HeW JBYMS IbUIbLIEBBIMU MEIIKaMH, B KOTOPbIX HaXOIUTCS
IBUTBLIA, U YEIIYHKY PAaCCMOTPETh B JIyly. DTy paboTy ydaruuecst JOIKHBI IPO/ENaTh CAMOCTOSTENBHO.
MO>HO OpraHU30BaTh IOOYEPEIHBIN IPOCMOTP YUIALTUMUCS BPEMEHHOTO ITpenapaTa MbUIbIBI COCHBI MO
MHUKPOCKOIIOM, YCTAaHOBJIEHHOM Ha cToiie yuures. [Ipenapar jerko npurotoButs. st 3T7oro 1o0CTaToqHO
CJIeTKa MOJAaBUTh UIJION 3peyt0 MY>KCKYIO IIHUIIKY Ha IPeIMETHOM CTEKJIE B KaIlljie BOJbI, a 3aTeM, YAAJIUB
IIXIIKY, TOMYTHEBIIYIO OT MBUIBIBI KAIIJII0 HAKPHITh TOKPOBHBIM CTEKIIOM.

Xox paboThl

1. Tlonb3ysich HACTEHHBIMH TAOMUIIAMU U Pa3JaTOYHBIM MaTepUAIOM, U3YUYUTh CTPOSHUE XBOH
Pa3IMYHBIX IPEICTABUTENEH XBOHBIX.

2. VYka3zaTb UX 00IIMe YepThl U OCOOEHHOCTH.

3. PaccMOTpeTh ¢ MOMOIIBIO TYITBI MY>KCKYIO IIHIITKY COCHBI OOBIKHOBEHHOU. VI3BNIeUh U3 MINIIKH
YelylKy C MbUTbIEBBIM MEIIKOM,

4, 3apucosarts ee.
5. PaccMoTpeTh oa MUKPOCKOIIOM MBLIBIIEBBIC 3EPHA.

6. W3y4yuTh CTpOCHHE 3pEIION IIMIITKNA COCHBI OOBIKHOBEHHOM. BrIchnaTh u3 Hee cemeHa. HaiiTi Ha
CEMCHHU IJIEHYAaTOC KPBUIBIIIIKO. HO}Z[6pOCI/ITI> CEMCHa Haa CTOJIOM U HOHa6JIIOZ[aTI> 3a UX IBHXXCHHEM.

7. O000mHUTE pe3yNbTaThl U3YUEHUS U HAOMIOACHHH, YKa3aB OCOOCHHOCTH CTPOSHHS U Pa3MHOKCHHUS
XBOWMHBIX KaK IMPEACTABUTEIEH TOJTOCEMEHHBIX PACTCHHUIA.



Puc. CocHa 00bIKHOBEHHAS:

a — BETKa COCHBI C MY>KCKHMH (1) ¥ )KeHCKHMU (2) MIMITKaMu; 6 — My>KCKasl IINIIKA,;

B — IBUTBIIEBOE 3¢PHO; T — )KEHCKas IUIIIKA; J — CEMEHHBIC YEUIyH ¢ ceMsanodkamu (3) u Kporoliei uenryeit
(4); e — ceMeHHas 4elrys o 3pebIMH CEMEHAMM; K — KPBUIBIIIKO; 3 — CeMsI 0€3 KPBUIBIIIKA.

JlabopatopHast pabota Ne 27
«BbIsiBIeHNE MPU3HAKOB CeMeHCTBA KPECTOUBETHBIE M0 BHEIIHEMY CTPOEHHIO
pacTeHmii»

Ieab: 03HAaKOMUTH C XapaKTEPHbIMU IPU3HAKAMHU NPEACTaBUTENIEH ceMeHCTBa KPECTOLBETHBIX Ha IIpUMepe
MECTHBIX BUJIOB.

MartepuaJsl 1 o6opynoBanue: ['epdapuii MECTHBIX BHIOB pacTeHUH (penbKa IUKas, HACTYIIbsI CYMKa,
JKENTYIIHUK JICBKOWHBIHN, Cyperka OOBIKHOBEHHAS ), 3a(pMKCHPOBAHHBIC IIBETKU PEABKU TUKOH, KOJIICKITHS
TUI0ZIOB (CTPYYKH T'yJISIBHUKA JIEKAPCTBEHHOTO, IPYTKH MOJICBOH , TACTYIILEH CYMKH), JIyTbl, yamky [lerpu.

Xomx paboThr:

1. Paccmortpure cTpoeHne 1aHHOro Bam pacrenus.
K kakomy Tumy oTHOCHTCS ero KopHeBas cucteMa? Kakoii ctebens y pacteHus?
Kaxwue y Hero nuctbs?

Kax nucTbst pacmonoxensl Ha ctebinie? Kakoe )KHITKOBaHHE JIUCTHEB?

1. PaccmotpuTe IBETOK.
Kaxoii 0KoJIOIBETHUK: MPOCTOM Witn ABoKHOM? TlocunTaiiTe 4ncio 4aneaucTUKOB.
PaccmoTpuTe YalenMcTHKY, CPACTArOTCS I OHHU Mex Iy co0oi? Kak Ha3pIBaeTcs gameyka Takoro IBeTKa?

IToxcunraiite yncno nenectkoB. Paccmorpute BeHUnk. CpacTaroTcs n Mexay coboit nenectku? Kak
Ha3bIBaETCs BEHYMK TAKOTO [[BETKa?



[MopcuwnTaiiTe Unca0 THIYMHOK. Bee M THIMMHKY OMHAKOBBI TTO pazMepam?

3aHI/IH.II/IT€, KaKuMH ]_II/I(l)paMI/I 0003HaYEHBI HA PUCYHKE YaIICJINUCTUKHU, JICTICCTKH, ThIYMHKHU, IIECTUK.

1. PaccMoTpuTe KOJIIEKIIHIO IJI0JI0B, CTPOCHHUE TUIOJA.

W3meprTe muprHy U NTUHY 1I04a. Eciy mirHa 1m1o/1a IpeBsIIaeT ero MyupuHy B 3 1 6oee pa3, 3HAUUT, 3TO
IUIOJ — CTPYYOK, €CJIU LUMPHHA U JUIMHA IPUMEPHO PABHBIL, 3TO VIO — CTPYUYOUEK.

VkaxxuTe HazBaHUeE IJI0JIa STOr0 pacTeHus.

3anmumunTe, KakuMu mudpaMi 0003HAYCHBI HA PUCYHKE CTBOPKH IIIOAA, IEPETOPOIKa, CeMSL.

Pucynox:

1. BemumuTe HOMepa NPU3HAKOB, KOTOPBIMH 001afatoT npeacraButenn CemeiictBa KpecroseTHble.
1. TIlnopn - arona.
ComnBeTHe - KUCTb.
Yarmeuka 1[BETKa COCTOUT U3 4 CBOOOJHBIX YAIIETUCTHKOB.

BeHunk 1iBeTKa COCTOUT U3 5 ¢BOOOIHBIX JIEMTECTKOB.

2

3

4

5. TIlnox - 600.
6. BeHuuk nBeTKa COCTOUT U3 4 CBOOOIHBIX JIEIIECTKOB.

7. CouBerue — rojioBka.

8. lIBeTok mMmeeT 1 MeCTHK U 6 THIYMHOK, U3 KOTOPBIX 2 KOPOTKHUE U 4 JUIMHHBIC.
9. [Ilnoxm — cTpy4oUeK MU CTPYUOK.

10. IIBerok umeet 1 mecTrk U 10 THIYUHOK.



[TpoBeps cebds:

Beimmummnre HoMepa pacTeHHil, OTHOCAIIUXCS K ceMeiiCTBY KpeCcTOIBETHBIX.

1.

2
3
4.
5

I'ynsBHUK nexapcTBeHHBIH 6. ['opunia Genast
3emusiHuKa JiecHast 7. KieBep Oenbrii
XpeH nepeBeHcKui 8. BuiHsa oObIKHOBEHHAS
I'opox noceBHoi#1 9. SpyTka nmosiesas

Pomarmika anteunas 10. Cypernka 0ObIKHOBEHHAS



		2024-10-04T15:21:43+0200




