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IMosicHuTeIBLHAS 3aNIMCKA

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

1.
2.

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

[TpumMepHO# mporpaMMBI 110 OMOJIOTHU CpeaHero obmiero oopa3oBanus Mocksa,«Bernrana-I'pad»
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 MPAKTHICCKUX HABBIKOB HAOIOJICHHS W DKCTICPUMEHTA TIPH padoTe ¢
00BEKTaMH KHBOH MPUPOJIBL

3amauu Kypcea:

1.

Co3pmaBaTh yCI0BUS I Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH, yMeHHs paboTaTh B rpymie
Pa3BuBaTh MpakTHYECKHE YMEHHS ¥ HAaBBIKH IIPH BHITIOIHEHUH JJAOOPATOPHBIX PadoT.

Pa3BuBaTh yMEHUs OpraHU30BaTh pabodyee MeCTo, HaOIIIaTh, CPABHUBATH, IPOBOIUTH
9KCIIEPUMEHTHI, PUCOBATH OMOJIOTHYECKHE O0BEKTHI, N3MEPSITh, aHATU3UPOBATh, 0000IIATh, 1eNaTh
JIOTUYECKHE BHIBOJEI,

CozelicTBOBaTh 3HAKOMCTBY C Ipodeccuet 61oora, oCcymecTBIATh MPOPEeCcCHOHATBHBIC TPOOBI IS
OLICHKH CTEIEHH TOTOBHOCTH K O0YUEHUIO OHOIIOMMYECKOM CHEeUaIbHOCTH

Oxa3aTh MOMOIIb YYAIIMCS B TIOATOTOBKE K HTOTOBOW aTTECTAINH 110 OMOJIOTUH U TIOCTYIUICHUIO B
BYVY3s1 Oronornueckoro HampasJeHHUS.

IliianupyeMble pe3y/1bTaThl OCBOEHMSI 3J1eKTHBHOI0 Kypca

IIpeameTHBbIE

B pesynbeTare paboThI Mo mporpaMme Kypca 00y4Jaroninecsi 10KHbI 3HATD:

METOAbI U3YUCHUSA 6I/IOJ'[OFI/II/I;

0COOCHHOCTH OHMOJIOTHYECKOTO SKCIIEPHUMEHTA C PACTCHUSIMH 1 00IIeOMOIOTHYECKHE OCOOCHHOCTH;
METO/IbI U3y4YEeHUSI 0OBEKTOB KUBOW IIPHPOIHI;

nabopaTopHOe 000PYIOBaHUE M TPUEMBI PaOOTHI C HUM;

OCHOBHBIE (DH3HOJIOTHUECKIE POIIECCHI, MPOTEKAIOIINE B )KUBBIX 00BEKTAX;
AHATOMHYECKOE CTPOEHHE KUBBIX 00BEKTOB;

paboTaTh ¢ TOTOBEIMHA MHKPOIIPENapaTaMi U H3TOTOBIISTH MUKPOIIPEapaTh;
CTaBUTh (PU3NOTIOTUYECKUI SKCIIEPUMEHT;

paboTaTh ¢ ONTHYECKUMH IPHOOPAMH | JTAOOPaTOPHBIM 000PYIOBaHHEM;
NoAOHPaTh OOBEKT IS SKCIIEPUMEHTA B COOTBETCTBUH C ITOCTABIEHHBIMH 33/1a4aMH;
YEeTKO M JJAKOHWYIHO (POPMYIIHPOBATH IIETIH U BBIBOJBI SKCIICPUMEHTA;

npHu opopMIIeHHH paboT coOIIOAaTh HATISIHOCTh, HAYYHOCTh M 3CTETHYHOCTb;
YCTPOICTBO CBETOBOI'O MUKPOCKOTIA M IIPaBUIIa pabOTHI C HUM;

0COOEHHOCTH CTPOCHUA U )KU3HCACATCIIBHOCTU U3Yy4aCMbIX OPraHU3MOB.



0COOEHHOCTH KU3HCHHBIX ITUKIIOB y PACTCHUI: MXH, TAIOPOTHUKH, TOJIOCEMEHHBIE, IIBETKOBBIX
pacTeHuil;

cTpoeHre U QyHKIMHU BeTKa. Pa3zHOOOpa3ue BETKOB CeMeiCTB MOKPHITOCEMEHHBIX.
3HAYCHHE U KIIACCU(UKAIINIO COLBETHIA.

pa3HoobOpasue U KiacCH(PUKALNIO IUIOA0B.

MaKpOCKOITMYECKOEe CTPOSHHE CTEeOIs

MaKpO- ¥ MUKPOCKOITHUECKOE CTPOCHHUE JIUCTA.

MeTaMOp(QHU3UPOBAHHBIC (AHAJIOTUYHBIC U TOMOJIOTHYHBIE) OPTaHbI.

CTPOEHHUE CEMSTH OJTHOJIOJIBHBIX U JBYIOJBHBIX PACTCHHI.

O0yuaromuecs 101:KHbI yMeTh:

paboTaTh ¢ yBEITHYUTEIHLHBIMH PHOOpaMHU;

pacno3HaBaTh, CPABHUBATD, 3aPUCOBLIBATH 0OBEKTHI >KUBOK IpUupoabl, aHAJIN3UPOBATD, ACIIATh
BBIBOJBI,

paboTaTh ¢ MHCTPYKTHUBHOM KapTOUKOW JTab0paTOPHBIX paboT;

0 OpPMITATE JIA0OPATOPHBIC IPAKTUIECCKHE PAOOTHI;

OTIPENEIATh MPU3HAKHN PACTCHUHN Pa3HBIX CEMEHCTB 110 BHEIIHEMY CTPOCHHUIO;
paboTaTh C ONpPENEIUTEIbHBIMU KapPTOUKAMU;

o0mmaThCs B TPYIIIE, BECTH AUCKYCCHIO, BEICTYNATh, OTCTAMBATh CBOIO TOYKY 3PCHUSL.

JInuHOCTHDBIE

YV obyuarowuxcsa 6yoym cihopmuposanvi:

OpHEHTAallMs Ha MOHMMaHue MPUYNH yCIexa BO BHEYUeOHOM JesTeTbHOCTH, B TOM YHCIIE Ha
caMoOaHaJ N3 U CaMOKOHTPOIIb pe3yIbTaTa, Ha aHaJIH3 COOTBETCTBHS PE3yIbTaTOB TPEOOBAHUIM
KOHKPETHOM 3a1auu;

CIOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIEITHOCTH BHEYICOHOH NIEATEIFHOCTH;

Obyuarowuiicss NOIY4Um 803MONCHOCIY 018 POPMUPOBAHUSL:

BHYTPCHHEW TIO3MIIMH IIIKOJIBHUKA HA YPOBHE MOJIOKHUTEIILHOTO OTHOIICHHS K IIKOJIE, TOHUMaHHS
HEOOXOAMMOCTH YUSHHS, BHIPAXKEHHOTO B TIpeo0iIalaHiK yueOHO-TT03HABATENLHBIX MOTHBOB U
MPENOYTEHUH COITUAIEHOTO CII0c00a OLIEHKN 3HAHMIA;

BBIP2KCHHOW YCTOMYNBOW yUeOHO-ITIO3HABATEIILHOW MOTHBAITUM YICHHUS.

PeryasitTuBHbie

Obyuarowuiicss HaAyuumcs:

IJIaHUPOBATH CBOM JICHCTBHS B COOTBETCTBHH C ITOCTABIICHHOW 3a/1a4el M YCIIOBHSIMU €€ pealIn3alivy,
B TOM YHCJIE BO BHYTPEHHEM ILJIAHE;

OLICHUBATh NPAaBUJIIbHOCTH BBIITIOJIHCHHUA JIENCTBUS HA YpOBHE aJIeKBaTHOM peTpOCHeKTHBHOﬁ OLCHKH
COOTBETCTBUS PE3YJIbTATOB Tpe6OBaHI/I${M JIaHHOM 3a71a4M U 3aa4HOMN 00acTH.

Obyuatowutics nOIYUUM 603MONCHOCb HAYUUMBCA:

CTaBUTb HOBEBIC y‘{e6HLIe 3aJJa4uu,
IMPOSABJIATH MO3HABATCIIbHYIO HHUIINATUBY B y‘le6HOM COTPYAHUYCCTBE,

CaMOCTOSITEIIPHO aJIEKBATHO OIICHUBATh MPABUIILHOCTh BBITOJHEHHS JICHCTBUSI U BHOCUTD
HEOOXOJMMbIC KOPPEKTHBEIL.



INo3naBaTenbHBIE
Obyuarowuiicss HAyuumcs:

e  OCYIIECTBJIATH OUCK HEOOXOIMMOM MH(OPMAIIMH TS BBITOTHEHHUS BHEYYCOHBIX 3aIaHUM C
UCIIOJIb30BaHUEM yIEOHOM JTUTEPATYPhl U B OTKPHITOM UH()OPMAIIMOHHOM IPOCTPAHCTBE,
SHIUKIONEIHH, CTIPABOYHUKOB (BKITIOUAs 3JICKTPOHHEIE, TH(POBBIE), KOHTPOIHUPYEMOM
npoctpancTBe HTEepHETA;

e  (UKCUPOBATH BEIOOPOUHYIO HH(OPMAITHIO 00 OKPYKAIOIIEM MHPE H O cebe CaMOM, B TOM YHCIIE C
nomoristo naetpymentoB UKT;

®  CTPOHTH paccyaeHus B GopMe CBSA3U MMPOCTHIX CYkKIEHUN 00 00bEKTE, ero CTpPOCHHH, CBOHCTBAX.
Obyuarowuticss NOIYUUM 803MONCHOCIb HAYYUNHCA:

e  OCYNIIECTBIATH BHIOOP Hanbosee 3PPEKTHBHBIX CIIOCOOOB PEIICHHUS 33/1a4 B 3aBUCHIMOCTH OT
KOHKPETHBIX YCIOBUH;

L4 OCYHICCTBJIATH CUHTE3 KaK COCTABJICHUC IICJIOT0O U3 ‘-IEICTCIZ, CaMOCTOATCIIBHO JOCTpauBasd U BOCIIOJIHAA
HCIOCTAOIINEC KOMIIOHCHTBI;

®  CTPOUTH JIOTUYECKOE pacCyXII€HUE, BKIIOYAOIee YCTAHOBICHNE IPUYUHHO-CIIEICTBEHHBIX CBS3€H.
KomMyHuKaTHBHBIC
Obyuarowuiicst Hayuumcsi:

e  CTPOUTH MOHOJIOTHUECKOE COOOIICHNUE, BIAACTh TUATOrHYecKoil (hOpMOit KOMMYHMKALIUH, HCIIOIb3Y,
B TOM umcie cpenctsa u uHcTpyMeHTsl UKT n mucranmmonHoro o0menns;

o YUYUTBIBATH PA3HbIC MHCHUSA U CTPEMUTHCA K KOOpAWHAIIUU PA3JTMIHBIX MO3ULIMi B COTPYAHHYICCTBE,

L4 OOTOBapUBaThHCA U IPUXOAUTH K O6H.I€My PEUICHUIO B COBMECTHOH JACATCIIBHOCTH, B TOM YHCJIC B
CUTyallul CTOJIKHOBCHUSI NHTCPECOB.

Obyuarowutics ROLY4UM B03MOAICHOCHIL HAYYUMBCAL:
®  YYHTHIBATh Pa3Hble MHEHHUS H HHTEPECHl U 0OOCHOBHIBATh COOCTBEHHYIO TIO3UIIUIO;
e [IOHUMAaThb OTHOCHUTEIBHOCTh MHEHHUH U MOAXOJ0B K PEILIEHUIO POOIEMBI;

e  apPryMEHTHPOBATH CBOIO MO3ZHIIMIO U KOOPIWHUPOBATH €€ C TO3UIUAMHU APTHEPOB B COTPYAHUUYECTBE
IIpU BEIPa0OTKE OOIIETro PEemIeHNsI B COBMECTHOM IEATEIEHOCTH;

e  aJICKBATHO HCIIOIB30BATh PEUEBHIE CPEACTBA I 3(P(PEeKTHBHOTO penIeHns pa3HOOOPa3HBIX
KOMMYHHKaTHBHBIX 3ajad.



Copnep:kaHne NPorpaMMbI

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

Metozp! Ononoruu (HabIOACHNE, CPAaBHUTEIBHBIHN, SKCIICPUMEHTATILHBIN, HCTOPUYECKUI, MOICITMPOBAHUH ).
CaertoBasi MUKpOCKoOIUs. Bronornueckuii MUKpOCKOI- ONTUYECKUH TPUOOP, ¢ TOMOIIBI0 KOTOPOTO MOKHO
paccMOTpPETh MEJIKHE TN, pa3Mephl KOTOPHIX JISKAT JaJIeKO 3a MpeaesiaMy pa3penIaonield CriocoOHOCTH
rnaza. OnTrdeckas 9acTb MUKPOCKOIIA: OOBEKTHBEI, OKYIISIPEI, OCBETHTEIFHOE YCTpoiicTBO. OmpeneneHne
o011ero yBelIn4eHns: MUKPOCKOTIA.

MexaHndeckast 4acTh MUKPOCKOTIA: BHHTHI, IITATHB, PEBOJIBBEP MPEIMETHOTO CTOJA, TYOyC, IpeIMETHBIN
ctonuk. [IpaBuina paboTsl ¢ MUKPOCKOIIOM. YXOJ 32 MUKPOCKOIIOM.

N3srororiienne BpeMeHHBIX TipenaparoB. [IpaBuna paboThl ¢ jge3BueM. M3rotoBineHue pucynka. PucyHok — He
TOJIFKO OTYETHBII MaTepHa o0 BHIIIOTHEHHOH paboTe, HO M METOA UCCIe0BaHms. B mporecce 3aprucoBKU
mpernapar uzydaercs 6oj1ee BHUMATEIbHO.

JlaGopaTopHasi padora: «YCTpOWCTBO CBETOBOI'O MHKPOCKOITA ¥ ITpaBwiia paboThl C HUMY.
JemMoHcTpanuu: Tabnuma «YBeJIn4YUTeIbHbIC IPUOOPED».

3ansaTtue Ne 2-6. CTpocHHE pacTUTEIHHON KIIeTKU. [1macTusl.

CtpoeHue pacTUTENbHON KIETKH. YacTH KJIETKU U UX POJIb: KIETOYHAs CTEeHKa, I1a3MaThuyeckas MeMOpaHa,
[IUTOILIa3Ma, SIPO, BaKyOIlb, INTACTHIBI (XJIOPOIUIACTEI, XPOMOIUIACTEI, JISHKOILUTACTHI ). B3anmonpeBpameHus
wiactua. OTIn4re pacTUTEIHLHON KIETKH OT KHUBOTHOM.

H3zroroieHune mpenapaToB SIHIEPMICA YEIIYH JIYKA, JIUCTA dII0JCH, KIIETOK MIKOTH IutonoB. Pabora ¢
MUKpOCKonoM. PaccMaTpuBaHue rpenaparoB 04 MUKPOCKOIIOM, BBIIIOJTHEHHE PUCYHKOB.

JlaGopatopHblie padoThl: «CTpoeHHE KIIETKH YEHIyH JyKay, «XJIOPOIJIACTHI B JIUCTHSX II0IEH,
«XpOMOIIACTHI B KJIIETKAaX MAKOTH 3pPEibIX IUI0A0BY, «JIefKomaacTel B KIETKaX AMUAEPMbI TPAJECKaHIIUMY.

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

OpraHbl pacTeHHs: BereTaTUBHBIC (CTeOEIh, KOPEHB, JINCThS) U TeHepaTHBHBIE (IIBETOK, Iu10A). OTiudne
HU3LIMX U BBICIIUX pacTeHuil. KopeHb — 3T0 noa3eMHblil BereTaTuBHbIM oprad. @yHKIMY KOpHS
(3amacarornasi, BcachIBaroIas, ornopHast u Jp.). Buabl kopHel (riaBHBINH KOPEHb, O0KOBBIC, MPUIATOYHBIE).
KopHeBas cucremMa- COBOKYITHOCTB BCEX KOPHEH pacTeHUs, 00pa3yOIIIXCs B pe3ylbTaTe HX pocTa U
BeTBIIeHUS. CTep)KHEBask KOPHEBAsI CUCTEMa — 3TO CHCTEMa IJIaBHOTO KOpHs. MoYkoBaTasi KOpHEBask CUCTEMA —
cucTeMa MPUAATOYHBIX KopHeil. Kiterounoe cTpoeHne KopHs. 30HBI KOPHS (30HA JAETICHUS, 30Ha PAaCTSKECHUS,
30Ha KOPHEBBIX BOJIOCKOB, 30HA BETBJICHU), HX OCOOCHHOCTH H POITb.

JlaGoparopHbie padoThi: «/3ydeHne cTep)KHEBBIX K MOYKOBATHIX KOPHEH pacTCHU,
«PaccmarprBaHye KOPHEBBIX BOJIOCKOB M YE€XJIMKA HEBOOPY)KEHHBIM TJIa30M U ITOJT MUKPOCKOIIOM),
«30HBI KOPHSI».

Jemoncrpamnus: tabmuibl «KopHeBas cucreMa JIBYI0JIbHBIX pacTeHui», «KopHeBas cucreMa 0HOONBHBIX
pacteHuity, penbedras Tabauia «30Hb KOPHSD»

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

Crebenb — BETeTaTUBHBII OpraH, BHITOIHIONMN pa3Ho00pa3HbIe (DYHKIHH (3amacaromias, OopHasi,
(orocunTe3, MpoBoAdAmas). PaznnyaioT aBa Thma crebneil: AepeBIHNUCTHINA U TPaBIHUCTHIH. PocT cTebus:
BEPXYILUEYHBIN 32 CYET KOHyCa HapacTaHMsl ¥ BCTABOYHBII POCT 3a CUET YAIMHEHUS MEXKIOY3IHH.
PazHooOpazue cTebreii Mo pacioIoKEHUIO B MPOCTPAHCTBE (MIPSMOCTOSYHE, CTEIOIINECS, IETUISFOIINECS,
BhIoIHecs 1 1p.). CriocoObl BETBIEHUS CTEOIA: BEpXyIIeUHOE BETBIIEHHE, 00KOBOE MOHOIIOJHAIBHOE,
6okoBoe cummnonuansHoe. Oco6eHHOCTH CTeOIs OAHOJONBHBIX IBYAONBHBIX pacTenuil. Kopa, kamOuii,
JpeBecHHa, cepaueBuna. TpancnoptHast poss cTedist. Cocyasl IPeBECHHBI, CHTOBHIHBIC TPYOKH (IIOIMBEI.

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, MIOUYKH BepXylieyHas, mazymnsle. [lodern yuymmHeHHsIe,
ykopoueHHbIe. [louka- 3T0 3a4aTOYHEIH cTeOeh ¢ KOHYCOM HapacTaHWs, 3a4aTOYHBIME JTUCThIMU. CTpoeHne
nouku. Pacnonoxxenue nodek. Bupl movek: BepxyiieuHsle, 00KOBbIe. bokOBbIe OBIBAIOT MA3yLIHBIE U
npugaToynsle. [1azymHpie TOYKH OBIBAIOT CISAIIMMU, OAUHOYHBIMU U TPYIIIOBBIMHU, a IPUAATOYHBIE ObIBAIOT
BBIBOAKOBBIMH. TP OCHOBHBIX THIIA JINCTOPACTIONIOKCHHS: CIUPATBHOE (09epeaHOE), MyTOBYATOE,
CYIPOTUBHOE.

JlaGoparopHasi padora: «CTpoeHHE ITOYEK U PACIION0KECHHE X Ha CTeOIey.
3ansTue Ne 12. MakpocKonuuecKoe CTpOCHUE JTUCTa

JIuct- 310 GOKOBOI OpraH OrpaHUYEHHOr0 pocTa. Y OJHOJOJIBHBIX JIUCT HapacTaeT IyTeM BCTABOYHOI'O POCTA,
y IBYZIOJBHBIX — BCEH ITOBEPXHOCTHIO. Y JIepeBbEB U KYCTapHHUKOB JIMCT — 3TO BpeMEHHBIN opraH. Jlucromnan.
JIucTbs OBIBAFOT YEPENIKOBBIMU M CHISTYMMH. BHeIIHee cTpoeHNe YepenIKoBOro JUCTA: YePEHOK, JINCTOBAS
IUIACTHHKA, MHOT 1A IPHINCTHUKK. [IpOCTBIE 1 CIIOXKHBIE IUCThA (TpoifyaThle, aabyaThlie, HapHOIEPUCTHIE,
HeTlapHOIEePUCTHIE, BOSIKONEPHUCTOCIOKHBIE). JKUITKOBaHHE JINCTHEB: TapaljielbHOe, JyTOBOE, CETYaTOe
(mepucroe, najnp4aToe).

OyHKIWY JIUCTa: POTOCHHTE3, TPAHCITUPAITUS, Ta3000MEH.
JlabopatopHast pabora:
«Pacmo3HaBaHue IPOCTHIX U CIOKHBIX THCTheB. ONpeaeeHe TUIIa JIUCTOPACIIONOKEHH S, KIIKOBAHUS.

3ansaTue Ne 13-14. MUKpPOCKOITUYIECKOE CTPOCHHE JIHCTA.

Knerounoe ctpoenue mucra. OCOOEHHOCTH CTPOSHHUS U POJIb B SKU3HU JIUCTA: AIUACPMUC, YCTHHUIA, ME30( I
cTon0uaThIil U TYOUaThIi, COCYAMCTO-BOJIOKHUCTBIHN My4OK — KKK JIUucTa. OCOOEHHOCTH CTPOSHHS JIHCTa
pacTeHUH pa3HbIX 3KOJOTHUYECKUX TPYI (reIMoPuThI, cinoduThl). CpaBHEHHE JTUCTHEB PACTCHUH Pa3HBIX
9KOJIOTMYECKUX TPYIIIL.

JladopaTopHasn padorta: «PaccmaTpruBaHne KOXUIIBI TUCTa», «PaccMarpuBanne OCHOBHOM TKaHH JTUCTA.

3ansTue Ne 15-16. dorocunres.

O606menue 3HanMH 110 TeMe «PoTocuHTe3». OOpa3zoBaHNe OPraHWIECKHX BEIIECTB U3 HEOPTAaHWIECKHUX MO
neiictBueM ceeta. ABToTpodHOE utanue. [IprcnocobieHus TUCThEB K JIydIleMy yIaBIUBAaHHUIO CBETA!
JIMCTOBAsI MO3aHKa, ()OTOTPONU3MBI.

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

3ansaTue Ne 17-18. Metamoppu3npoBaHHBIC OPTraHbl.

Y MHOTHX pacTeHUH JIUCThS, cTeOeIh, KOPeHb MeTaMOP(U3UPYIOTCS MO JEHCTBUEM CpEeIbl OOUTaHUS U
3aKpenuIMCh HacleACTBEHHO. BO3HUKHOBEHUE 3TUX OPIaHOB — 3TO peasibHas BhIPAKEHHUE
MPUCTIOCOOJICHHOCTH HBOJIONNH. DTH U3MEHIIIH CBOH BHEIIHUI BUA 0 HEy3HaBaeMOCTH. VX moapa3aessroT
Ha TOMOJIOTHYHBIE M aHAJIOTUYHBIE. [ OMOJIOTHYHBIE UMEIOT €MHOE MIPOUCXOXKICHHE, HO BBITIOJIHSIOT pa3HbIe
¢yskmun. K HIM OTHOCST: Koiouka 6apbapuca, YCHKH Topoxa, JIOBUHE alllapaThl XUIIHAKOB, YTy
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 00I1Iee IPOUCXOXKICHHE.

JlaGoparopHasi padora: «[ OMOJIOTHYHBIC U aHATOTHYHBIE OpPTraHbl», «BuIoM3MeHEeHHBIC TOOETH: KITyOCHb,
JYKOBHULIA, KOPHEBUILIIEY.

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

TepMuH «IBETKOBBIE PACTEHUA» yKa3blBAET Ha NPU3HAK, IPUCYILUHN TOIBKO 3TOM IPYIIE paCTEHUI — HalTM4ue
uBerka. [{BeTok - penpoaykTuBHbIN opran. @yHkiuu 1BeTka. YacTu BeTKa U UX 3HadeHue. PackpbiBatoTcs
00TaHUYECKUE MOHATHS: «OKOJIOLBETHUK, KBEHUUKY,



«aHAPOIIEH», «THHEICH», «OIHOIOJIbIE BETKIY», «repMa(pOIUTHBIC IBETKHY, «OIHOJOMHBIC PACTCHHS),
«IBYIOMHBIE PACTCHHSD U JIP.

BeHunk cBOOOHOIETIECTHON B cpocTHONIETIeCTHBIN. CTpoeHue anapories (ThrauHkn). CTpoeHUE THHEeTes
(nmectuka). 'uHenelt — 3T0 COBOKYITHOCTb IUIOJJOIUCTUKOB, 0OPA3YIOIUX OJJHU HIH HECKOJIBKO IIECTUKOB.
I'uHenel anokapHbli U EHOKApIHbIA. THITBI IEHOKAPIIHOIO THHELES: CUHKAPIIHbINA, IapaKapIIHblii,
TU3UKAPITHEIA. BUbl 3aBs3eld necTrka (BEpXHsisl, HUKHSIA, TIOTYHYDKHSA). JlmarpaMma 1BeTka.

JeMOHCTPHUPYIOTCHA MO IBETKOB CEMEHCTB KPECTOLBETHBIE, ACTPOBBIE, TaCIICHOBBIE, PO30LIBETHbIE,
JJICHHBIE, 37TaKH. 3aITUCHIBAIOTCS (POPMYIIBI U IUATPaMMBI IIBETKOB ATHX CEMEUCTB.

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

3ansarue Ne 22. Knaccudukarus COIBETHIA.

CouseTust — rpynna MelKUX [BETKOB, PaclOIOXKEHHBIX B OIIPEEIeHHOM Nopsake. buonornyeckoe 3HaueHue
cousetnii. PazHooOpasue conperuii (mpocTeie U cioxHbIe). [IpocThie comBeTns: KOioc, KACTh, ITUTOK,
roJIOBKA, 30HTHK. CIIO)KHBIE COLBETHUS: METENKA, CII0KHBIM KOJIOC, CIIOKHBIN 30HTHK.

JlaGoparopHasi padora: «O3HaKOMIIEHHE C Pa3HBIMU TUIIAMU COLIBETUI. YUallluecs y4aTcsi pucoBaTh CXEMBI
COLIBETHH, TaBaTh M XapaKTEePUCTUKY, OTINIATh COLBETHS Ha MPUPOAHBIX 00BEKTaX

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

CeMst CIy)XUT JUTS pa3MHOXKEHUS U PaCIIPOCTPAHEHHsI CEMEHHBIX pacTeHuil. CTpOoeHHe CeMEHH: 3apOIbIIII,
ceMeHHas KOXypa, 3anacaronias Tkanb. Cemst popmupyeTcs U3 cemsazayaTka B pe3ysbTaTe ABOWHOTO
ortonotBopeHus. CeMsi MOXKET J0JIroe BpeMs MPeObIBaTh B COCTOSHHUM MOKOsL. Pa3iuvaroT 5 THIIOB CeMSIH:

1. c¢p»HIOCTEPMOM, OKPYKAKOIINUM 3apOAbIII (Y Maka),

C DHIOCTIEPMOM, JISKAIIIUM OKOJIO 3apOIbIIIa (y MIICHHIIB)

w

¢ nepucnepmoM (y mepua)

=

C 3aIIaCHBIMH BENIECTBAMH B CeMSIOMAX (Y TOpoxa)
2. C3HAOCHEPMOM U ceMsosaMH (y JIbHA).
CocTaB ceMEHHU: KIEHKOBHHA, )KUPBI, YTIICBOIBI.

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

JlaGopatopHbie padoThl: ««/3yueHne cTpoeHus CeMSH JIBYIOJIbHBIX pacTeHUI», «/3y4eHne CTpoeHus
CeMsTH OJHOIONBHBIX pacTeHHi», «Brinenenne kpaxmana, Oelka 1 Kupa U3 CeMsH».

3ansarue Ne 25. Ctpoenue u kiaccupuKaius miooB.

Ilmox mpeHa3HaveH IS 3aIIUTH CEMEHHU U TSI UX PACTIPOCTPAHEHHUSI, CBOMCTBEHEH TOIBKO
MOKPBITOCEMEHHBIM. [lapTeHOKapIHUecKue MmIo0/pl 00pa3yroTcs 0€3 OMIOJOTBOPEHUS U HE COIEPIKAT CEMSIH.

CrpoeHne m10/1a: OKOJIOIUIONHUK (TIepuKapm) U ceMeHa. COIIoaus BO3HAKAIOT U3 HECKOJIBKUX IIBETKOB
(cBexIa) MM menoro couseTus (MHXHP, aHaHac). PazHooOpa3ue MmiIo70B: CyXue U COYHBIE, OJTHO- U
MHoroceMsiHHbIe. CouHble (KOCTSIHKA, AT0o/a, 0JI0K0, Tecnepuauii). Cyxue rioap! (KopoOodka, Kelyb, Opex,
ceMsHKa, 3epHOBKa, 000, CTPYUOK).

JlaGoparopHasi padora: «CTpoeHHE U KIIaCCU(PUKAIMS TUIOAO0BY. YUaluecs y4arcs OnpeaessaTh TUI IIoaa
Ha [IpUMepe MPUPOAHBIX 0OBEKTOB, TaBaTh XapaKTEPHCTHKY ILIOAAM.

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

[onsTHe 0 XU3HEHHOM ITUKIIE. JKU3HEHHBIN UK — 3TO IMOCIEI0BATEIFHOCTD CTAIHH, Yepe3 KOTOPEIE
MPOXO/IST MPEACTABUTENIN TAaHHOTO BHIa OT 3UTOTHI OHOTO MOKOJICHHS JI0 3UTOTHI cieayroriero. Cropodur -
JTUTUIONTHOE CTIOpooOpasyrolee MoKojaeHune. ['aMeTouT — raruioniHoe MOKOJIeHHEe, 00pasyroliee TaMeThl.
YepenoBaHue OKOJICHUH — 9TO YepeIOBaHKE OSCIIONOr0 U MOJIOBOTO TOKOJIeHUH. 3ydaroTcs )KU3HEHHBIE



LMKJIbI CHIOPOBBIX U CEMEHHBIX pacTeHuid. OOpaTuTh BHUMaHKE Ha CII0KHOCTh LIUKIIOB U IPeo0iaiaHiu
OTJCTBHBIX TIOKOJICHUI BO BPEMEHH MPOCTPAHCTBE (TOJIBKO Y MXOB raMeTO(GUT peodiaiacT Hall
criopo(uToM), 3aBUCUMOCTD UX OT (hakTOpoB cpenbl. COCTaBlIeHUE ITUKIIA Pa3BUTHSI MXOB.

JleMoHCTpaus IMHAMIUYECKUX MOJieNiel ¥ TaOuun «MoX KyKYIIKUH JeH», «Mox cdaraymy».
JlaGoparopHasi padora: «/3y4yeHne cTpoeHUs MXxa (Ha MECTHBIX BHJIAX)»
3ansTue Ne 27. )KuzHeHHBIN UK pacTeHUi oTAena [1anopoTHUKOBHUHBIE.

Oco0eHHOCTH MAaNOPOTHUKOB: KPYITHOJIMCTHOCTH (MeTaduiuins), KOpHEeBas CUCTeMa, OTCYTCTBHE
CIIOPOHOCHOT'O KOJIOCKA, PEIyKIHUs raMeTo(uTa, 3aBUCUMOCTb Pa3MHOXEHUsI OT BOJbl. OCOOSHHOCTH
cTpoeHus cnopodura u ramerodura. CocTaBIeHHE CXEMBI JXU3HCHHOTO IIUKJIa MAMOPOTHHKA.

JlaGoparopHasi padora: «/3ydyeHue cTpoeHuUs MarnopOTHUKA U XBOILAY.
3ansitue Ne 28. )KuznenHslil IUKII pacTeHuid oTAena [ omoceMeHHbIE.

Baxknast oTyIMUUTENBHAS YepTa roJI0CEMEHHBIX — HAIMUHME ceMs3ayaTka, 00pa3oBaHUe CEMSH, PeIyKIHs
ramMeTo(uTa, HE3aBUCUMOCTh Pa3MHOKEHHS OT BoAbL. CeMsI3auaToK COCTOUT U3 HyLeJITyca (MEraclopaHruit)
W MHTETyYMeHTa (TIOKPOB) ¢ MUKpoImie (IbUIbIIEBX0/). BHYTpH ceMs3auaTka BRIpAcTacT KEHCKHA raMeTOQHT
— 3T0 3HJO0CHEPM (1) ¢ ABYMS apXeTOHUsIMU. MyxXcKoit raMeTo(uT — 310 mbutnHKa. O6pazoBaHue cropogura-
3apo/ibIllIa CEMEHU NMPOUCXOAUT MOCIIE OIIOA0TBOPEHHS Ha criopoduTe. 3apoblill CEMEHH UMEET
3apOJIBIIIEBBII KOPEIIOK, 3apOIBIIIEBEIH cTeOeNeK, ToUeuKy, ceMsnonn. CocTaBIeHNE IINKIA Pa3BUTHU
TOJIOCEMEHHBIX.

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

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

3ansaTne Ne 29. 3amuTa NPOSKTOB HAYYHO-MCCIIEA0BATEIBCKOTO XapaKkTepa

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

JU1sl MOKPBITOCEMEHHBIX XapaKTepHO HAJIMYUE [IECTHKA, [0/, TBOHHOE OIUTo0TBOpeHue. OOpa3oBaHue Crop
Ha CIIOPO(UTE IPOUCXOIUT Ha BUAOM3MEHEHHBIX IMo0erax- IBeTKaxX. MUKPOCTIOpH! (POPMHUPYIOTCS B THE3IaX
IBUTBHUKA THIYMHKY, METaCIOPhI- B CEMA3a4aTKaX, HAXOIIIIUXCSl BHYTPH 3aBS3U MeCTHKA. My>KCKOH
raMeTo(HT — IBUIBIA — COCTOUT U3 ABYX KJIETOK, )KEHCKHH TraMeTO(UT — 3apOJIbIIIEBBI MEIIOK U3 BOCBMHU
KIIETOK.

IIBeTKOBBIC pacTeHUs MOApa3esioT Ha 2 kinacca: JIBynonbabie 1 OmHo0nbHbIE. [IpU3HAKH 3THX KIIACCOB.
CewmeiicTBa 9THX KiaccoB. Omnpeenenue pacteHuit cemeiictBa KpectonpeTHble.

JlaGoparopHasi padora: «BbIsBIeHHE MPU3HAKOB CEMENCTBA KPECTOIBETHBIE MO0 BHEITHEMY CTPOCHHIO
pacteHuity, «OnpeeneHne pacTeHUi U3 ceMeiCTBa KpeCTOIBETHEIE», «OnpeieNieHre pacTeH!i U3 ceMeicTBa
po3zorBeTHBIE», «OmpeneneHne pacTeHU 13 ceMelicTBa 6000BEIEY,

«OmnpezeneHne pacTeHUI U3 ceMeNHCTBa acIeHOBbICY, «ONMpeaeIcHne pacTeHNit U3 ceMelCcTBa
CIIOKHOLBETHBIE», «OnpeeneHre pacTeHU n3 ceMeiicTBa uieinbie», «OnpeneneHne pacTeHUH U3
CEMEHCTBA 3ITaKW».



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne i/ HanmenoBanue KosmnuecTBo yacos
pa3aeyioB U TeM K I
TPOrPAMMBI Beero OHTPOJILHBIE PaKTHYeCcKHe
padoThI padoThbI
Tema Nel MeToasl IATOJIOTUH U 9 0 13 mabopaTOpHBIX
METObI U3yUCHUS
OMOJOTHUECKUX
00BEKTOB
Tema Ne2 «Kiaccuueckue 12 0 12 nabopaTopHbIx
UMITEPHYECKUE
METOJIbI B OMOJIOT I
Tema Ne3 «TeopeTnueckue 13 0 9 n1abopaTopHBIX
METOIBI OMOIOT U
Hroro no pazneny 34 Hrorosoe
TECTHPOBAHUE
OBUIEE 34 34 1 34
KOJIMYECTBO
YACOB IIO
ITPO'PAMME
INOYPOYHOE IINIAHUPOBAHUNE
10 KJIACC
Ne ni/m HaumeHoBaHue KounyecTBO yacos
pa3aesioB U TeEM
KourtpoabHbie IIpakTuyeckue
NPOrpamMMbl Bcero
padoTbl padoTbl




Tema Nel

MeToAs!l IIUTONOTHH U
METO/BI U3yYCHUS
OHOJIOTHYECKUX 00BEKTOB

13

Bsenenue B kypc.
Metoas1 OMOJIOrMH.
CBeToBast MEKPOCKOTIHS

JlaGopatopHas paboTa
Nel «YctpoiicTBo
CBETOBOT'0 MHKPOCKOIIA
W TIpaBuUiia paboTEHI C
HUM»

CtpoeHue pacTUTENbHON
KkieTku. Ilmactuast

JIP Ne 2 « Ctpoenue
KJICTKH YEIIYH JIyKa

IInactuasl. XnoporiacTsl

JIP Ne 3 «XnopomiacTsl
B JIMCTBAX JIOACH»

IInmactuasl. XpomMoriacTsl
M JEUKOILIACThI

JIP Ne 4
«XpOMOILIACTHI B
KJIETKaX MSIKOTH
3penbIX MI0A0B

JIP Ne 5 «JlefikormiacTel
B KJIIETKaX AITHICPMBI
TpalecKaHIUH

Oprasns! pacTeHus -
KOPEHb

JIP Ne 6 «U3yuenune
CTEPKHEBBIX U
MOYKOBATBIX KOPHEMH

Knero4noe ctpoenue
KOpHS

JIP Ne7
«PaccmatpuBanue
KOPHEBBIX BOJIOCKOB U
YeXJIMKa
HEBOOPY>KEHHBIM
IJ1a30M U 0]
MHUKPOCKOIIOM»

Crebens.
Muxkpockonuyeckoe
CTpOeHHE CTeOIs

JIP Ne8
«MUKpOCKOMMYECKOE
CTpoeHue cTeduIs
OJTHOJIOJIBHBIX U
JIBYZIOJIBHBIX
pactenuii» JIP Ne 9
«OmnpeneneHue
BO3pacTa pacTeHHs IO
CIHIITY»

IToGer ITouku

JIP Ne 10 «Ctpoenue
MOYCK U PACIIOIOKECHHE
ux Ha cTele

JIMCT

JIP Ne 11
«Pacno3naBanue
IMPOCTBIX 1 CJIOKHBIX
nucteeB. OnpeneneHue
THUIA
JICTOPACTIONOKEHUS,
KHUITKOBAHUS

Txanu nucra

JIP Ne 12
«PaccMaTtpuBanue




KOXXHIIbI JIUCTA»

JIP Ne 13
«PaccmatpuBanme
OCHOBHOM TKaHH
JUCTay

Tema No2

«Kiaccuueckue
AMIIEPUICCKIE METOIBI B
OHOJIOr UM ONMCaHNE,
HaOJIOICHHE, U3MEPEHHE,
AKCIEPUMEHT

12

12

10

¢doTtocunTe3

OKCIIEepUMEHT
«Obpa3zoBaHue
KpaxMaJia B JINCTBSIX
pacTeHuil Ha CBETY»

11

(dhoToTponIIzM

HaoOmronenue:
POCTOBBIE IBIKCHUS
pacTeHuii nox
BIIMSTHUEM CBETa —
TPOTIH3M

12-13

Metamopdu3upoBaHHbIC
oprassl, mober

JIP Ne 14
«['oMoIoru4YHeBIE U
AHAJIOTUYHBIE OPTaHbI
pacTeHui

JIP Ne 15
«BunonsMeHeHHbIE
mooery: KiryoeHb,
JYKOBHIA

14 -15

Ctpoenue nBeTKa, MBETOK
— TeHEpATUBHBIA OpraH

JIP Ne 16 «Ctpoennue
LBETKA JABYAOJIbHBIX
pacTeHuil pa3HbIX
CEMENCTB»

JIP Ne 17 «Ctpoenue
TUHELEs U aHIpoLEes»

16

3anuch quarpamMm u
(dhopMyn BeTKa

JIP Ne 18 «®opmyia u
JIrarpamMMa I[BETKa)

17

Kitaccuduxanms
COLIBETUH

JIP Ne 19
«O3HaKOMJICHHE C
Pa3HBIMH TUTIAMH

COLIBETHI

18-20

Crtpoenne ceMeHU

JIP Ne 20 «Briaenenue
KpaxmaJa, Oenka u
KHpPa U3 CEMSIH

JIP Ne 21 «M3yuenue
CTPOCHHSI CEMSTH
JIBYIOJIGHBIX PACTCHUN

JIP Ne 22 «M3yuenue
CTPOCHHSI CEMSTH
OJTHOJTOJTEHBIX
pacTeHui

21

IO BT

JIP Ne 23 «Ctpoenue u
KJ1acCH(pHKaIus




IJI0J0B»

Tema Ne3 «TeopeTruecKue METOIbI 13 0
OHOJIOTHIDY
22-24 JKu3HEeHHBI UK 3 JIP Ne 24 «3yueHwue
pacTeHui oTaena cTpoeHust Mxa (Ha
MoOXOBH/IHBIE, MECTHBIX BHIAX)»
XBOIIEBUIHBIE ,
IUTAYHOBH/THBIE, JIP Ne 25 «M3yuenue
HATIOPOTHHKOBH/THBIE CTpOEHHS MANOPOTHUKA
Y XBOIIA,IUIayHa»
3ammra MpoeKToB
25 JKuzHeHHbIl UK 1 JIP Ne 26 «/3yuenue
pacTeHuil oTaena CTPOCHHMSI XBOU U
I'osmoceMeHHbBIE IIAIIEK COCHBI
OOBIKHOBEHHOI 1
3atuTa MpoeKTOB JPYTHX XBOWHBIX)»
26- 33 JKU3HEHHBIH ITUKIT 6 JIP Ne 27 «BrIsBIEHNE
pacTeHuil otaena MPU3HAKOB ceMeiicTBa
ITokpbITOCEMEHHEIE. KpecronseTHsle 1Mo
KpectousetHsie, BHEIIHEMY CTPOCHHIO»
Bo6oBrie ,Po3011BETHEIE,
acnEHOBbIC. JIP Ne28 «BLI;[BJIVeHI/Ie
CIOKHOLBETHBIE, MPU3HAKOB CEMeHCcTBa
Jluneitnple, 3MaKOBBIC Bobosble 1o BHeMIHEMY
CTPOCHHION.
JIP Ne29 «BrisBieHne
IIPU3HAKOB CEMENCTBA
Po3onsernsie mo
BHEIITHEMY CTPOCHHIO»
JIP Ne30 «BrisBieHHE
MPU3HAKOB CEMENCTB
ITacnénoBbic u
CJ0KHOLIBETHBIE 10
BHEIITHEMY CTPOCHHIO»
JIP Ne31 «BrIsiBieHue
MPU3HAKOB CEMENCTBA
Jluneinsie o
BHEIIHEMY CTPOCHHIO»
JIP Ne32 «BrisBieHUE
IIPU3HAKOB cEMeNcTBa
31aKoBEIC 110
BHEIITHEMY CTPOCHHIO»
34 Hrorosoe TectupoBaHue




MarepuajJbHO-TeXHHYeCKoe odecreyeHne

IIporpamMma 35eKTUBHOTO Kypca «buonorndeckuii sxcnepuMeHTy, aBTop E.B.Anekceesa, omy0nrkoBana B
COopHUKe mporpaMM 3J1eKTUBHBIX KypcoB Ned, M., Ilpoda, 2009.

Jluteparypa Jyist 00y4aromxcs:

1. Aradonopa U.b., Cusornazor B.W. buonorus pacrenwuid, rpuboB, numaitaukoB. — M.: [lpoda, 2007.
(DneKkTHBHBIE KYpPCHI).

2. T'pun. H., Crayr VY., Teitnop A. buonorus. — T. 3. — M.: Mup, 2008.
3. S3eikoBa MLIO., PertoB I'.JI., Bpy6ens E.M. [lIkonbHbI pakTUKyM 110 6uonoruu. — Camapa, 2003.

4, Skymkuna H.U. ®usnonorus pacrennii. — M.: Ilpoceemenwue, 2003.



IIpunoxxenue
JJABOPATOPHAS PAGOTA Ne 1.
«YCTPOMCTBO MHUKPOCKOIIA U TIPABAJIA PABOTBI C HUM»

Leab: 03HAKOMUTHCS CO CTPOCHUEM MUKPOCKOTA U ¢(hOPMHUPOBATH HABBIKU MPAKTUIECKOH PabOTHI ¢
YBEJIMYUTEIHHBIM IPUOOPOM.

MarepuaJjbl 1 000pya0BaHHe: MUKPOCKOII, OyMa)KHBIE CalI(ETKH, JUCThS TePaHH WM IPYTOro paCTCHHS.
MeTtoaudeckre peKoMeH AN

MHUKPOCKOM — CJIOKHBIN ONTHYECKUI TPUOOP, KOTOPBIN UCIIONB3YETCS ISl U3y4YEeHUsI BHYTPEHHEr0 CTPOCHHUS
OpraHoB M TKaHel. B MUKpOCKoOIe pa3muyaroT TpU CUCTEMBL: ONTHYECKYI0, OCBETHUTEIBbHYIO, MEXaHUYECKYIO.
OnTudeckas CUCTeMa COCTOUT U3 CMEHHBIX OKYJISIPOB M OOBEKTHBOB, COCTUHEHHBIX TIOJIOH TPYyOKOM —
TyOycoMm. OKyJIsIp BCTaBISETCS B OTBEPCTHE TyOyca, 00beKTHBBI BBUHUMBAIOTCS B 0CO00E TIOABMKHOE
COe/IMHEHHE — PEBOJIbBED.

MexaHnudeckasl cucTeMa NpecTaBieHa MOJCTaBKON, IITaTUBOM C BUHTaMU. Mcronb3ys BUHTHI, MOXKHO
MIOJHUMATH U OITyCKaTh TyOyC U, CIIEIOBATEIbHO, JOOMBATHCS PE3KOT0 M300paKEHHS H3YIaeMOTo IPeaIMeTa.
B nenTpe npeaMeTHOro CTONIMKA €CTh OTBEPCTHE, Uepe3 KOTOPOEe HAIMPABISIETCs TOTOK CBETa K 00bekTy. I1pn
MOMOIIHY 32KUMOB IPEAMETHOE CTEKJIO IJIOTHO MPHKUMAETCS K IPEAMETHOMY CTOJIUKY.

OcBeTuTenbHAs CHCTEMa COCTOUT U3 KOHJICHCOpa ¢ AnadparMoii, KoTopasi peryiupyer OTOK CBETa,
HAIpPaBJICHHOTO K OOBEKTY.

Xomx paboThr:

1. YcraHOBUTH MHKPOCKOIN B yJOOHOE MOJOKEHHE TIepe cOO0M Tak, 9TOOBI CIIpaBa MOKHO
OBLIO PACIIONOKHUTh TETPAIb.

Uucroii x.0. candeTkol mpoTepeTh JUH3BI OKYIIpa, 00LEKTUBA, KOHACHCOPA U 3epKaJo.
Y CcTaHOBHUTH OKYJISIp 1 OOHEKTHUB.

MPOBEPHUTH, OTKPBITA T Auadparma.

a b~ w D

Bparias MakpOBHHT, YCTaHOBUTH TyOYC B TAKOM TOJIOKEHUH, YTOOBI PACCTOSIHUE OT JTUH3BI
110 o0BekTa ObUTO He Ooitee 1 M.

o

HOBOpa‘II/IBaﬂ 3€pKalo, Z[O6I/ITI)CSI PaBHOMCPHOTO OCBECIICHUS TTOJISA 3pCHUA.

7. TlomecTuth npenapar Ha HpeZ[MeTHHﬁ CTOJIMK MUKPOCKOIIA H, IO C60Ky, OITyCKaroT
O0OBCKTHB IIpU IMOMOIIX BUHTA 40 TEX MOP, IMOKA paCCTOAHNEC HC CTAHCT 4-5 mm.

8. MenneHHo NOBOpaunBast MaKpPOBHUHT, JOOUTHCS PE3KOT0 N300paKeHUST 0OBEKTA.

9. 3akoH4MB pabOTy, UNCTOH X.0. caleTKoi MPOoTepeTh Bee IMH3BI, MUKPOCKOI yOpaTh B
CHenuabHBIN QyTIsp.



10. 3apucoBaTh MUKPOCKOI U MOMKCATE €T0 YacTH.
JlabopatopHast pabota Ne 2
«A3yuenne cTpoeHHs KJIETKH KOKHIIBI YeIIYH JyKa)

Llenb: M3yYUTH CTPOEHHE KIETKU KOXKHIIBI JIyKa, TO3HAKOMUTH ¢ OCOOEHHOCTSIMU CTPOCHUS KIIETOK PACTECHHH,
IIPOIOJDKUTH (HOPMHUPOBAHUE YMEHUH W HABBIKOB IIOB30BATHCSI MUKPOCKOIIOM, TOTOBHUTH U PACCMaTPUBATh
MHUKPOITpEaparhl, BbISBIATE KOMIIOHEHTHI KJIETOK.

OO0opynoBaHue: COUHbIE YELIYH JIyKa pern4aToro, MUKpockor, 1 % pactBop oga, npeagMeTHbIE U IOKPOBHBIE
CTeKJIa, penapoBalibHas UIJIa, TUIETKH, CKAJIbIIENN, TMHUETHI, TETPab.

Xomx paboThr:
1. TloaroroBbTe MpEeIMETHOE CTEKJIO, IPOTPUTE €r0 Mapiiei.
Hanecute 1-2 xammm BoAp! HA YUCTOE MPEAMETHOE CTEKIIO.
IIpenapoBanbHOM UIIIOH CHUMUTE KOXKHILY C HAPY>KHOM MOBEPXHOCTH YEIyH JIyKa.

ITomecTuTe Kycouek KO>KHLBI B KaILIIO BOJBI M paclpaBbTe KOHYMKOM IpenapoBaIbHON UIJIBL.

2
3
4
5. PaccMmoTpuTe IPUTOTOBICHHBIH TIPETapaT Mol MUKPOCKOIIOM.
6. KamnHyTh Kamro pacTBopa Hoxa.

7. HaxpoiiTe KOXHITy TOKPOBHBIM CTEKIIOM.
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PaccmaTpuBaHue npemnapara OCyIIECTBIISETCS ¢ TOMOIIBIO OKYJIsipa ¢ 15- KpaTHBIM U OOBEKTHBOM C
8- KpaTHBIM yBEITHUYCHUEM.

9. 3apucyiite B TeTpaas 1 0003HAYBTE: KJIETKY, KIETOUYHYIO CTEHKY, IUTOILIa3MY, SJpO, JEHKOILIACTHI.
10. CpuemnaiiTe BBIBOI O CTPOCHHUH PACTEHHUS.

JlabopaTopnas pa6ora Ne 3 «Xutopomiactsl B IHCTBAX J10Aen» Lleas: paccmarprBaHie XI0poIiacToB
I0]] MUKPOCKOTIOM.

MaTepHaJ’lbI u 060pyszaHne: JKUBBIC JINCThS BAJNIMCHEPUU WIN Bblcy]J_IeHHHﬁ u paSMO‘{eHHHﬁ 3eJICHBIN
MOX, MUKPOCKOIIbI, TPEAMETHBIC CTCKJIA, ITUIICTKH, IPECIIapOBAJIbHBIC UTJIbI.

Xomx paboThr:
1. H3roToBUTH Mpemaparhl JIUCTA dIOJCH.

2. Ilpu GonbpIIOM YBENHYEHUH MOXKHO OOHAPYXHUTh BpaIlaTeIbHOE JBIKCHNUE [IUTOILIA3MBI
(xpyroBoe, pOTAIMOHHOE) B KJIETKAaX CPEIHEN JKMIIKH JINCTA 3TI0AEH. DTO JBIKCHHUE XOPOIIIO
3aMETHO BCJIEACTBHE TOTO, YTO IIUTOIIA3Ma YBJICKAeT 32 COOOH XJIOPOTIIACTEI.

3. Ilon meiicTBHEM CBeTa, MOBBIICHHON TeMIIEpaTyphl ABMKECHHUE IUTOILUIA3MBI 3aMETHO
YCUIIUBAETCS.

4. 3apucoBaTh IO OJHOM KIETKE U yKa3aTh CTPEIKAMH HAMPABICHUE BIKCHHS [[UTOILTA3MBL.
O003Ha4YUTE YaCTH KIETKHU.

Marepuan:
JlabopaTopHas padora Ne 4.
XpoMomJiacThbl B KJIETKAX MAKOTH 3peJIbIX 110108

Ceexue wn pukcupoBanHbie 2-3%-M pacTBOPOM (OpMaMHA 3peITbIe IIOABI IIHITOBHUKA, TIepIa PIOUHEBI
JIAHBILIA WU IPYTUX PACTEHUH.

O6opynoBaHue: MUKPOCKOITBI, TPEIMETHBIE CTEKJIA, TUTIETKH, PENapOBAbHBIE UIIIbI.
Xon paboThI:

1. HsroroButh nmpemnaparbl KJICTOK MAKOTH INIOAOB IBYX-TPEX paCTeHI/IfI.



2. OcTpueM HIIIbl HAIPBIBAIOT KOXKHUILY 3PEIIOTO IJI0Ja U JOCTAIOT HEMHOT'O MSIKOTH. DTO JIETKO yIaeTCs,
MOCKOJIBKY B 3peJIbIX IUI0JIaX MPOU30I1IUIa ECTECTBEHHAs Maliepalus (pa3bequHEeHne) KIeToK. MSKOTh
MEPEHOCAT Ha TPEIMETHOE CTEKIIO B KAILTIO BOJIbI, OCTOPOKHO PA3PBIXJISIIOT M HAKPHIBAIOT
MTOKPOBHBIM CTEKJIOM.

3. Ilpu mamoM yBeNWYEHHH HAXOJST YIaCTOK CO CBOOOIHO JICKANIMMHU KIICTKAMU U TIPU OOJIBIIOM
YBEIIMUCHUU HCCIEAYIOT uX. KiteTkn nmerot okpyriyio ¢popmy. CTEHKH UX OYCHb TOHKHE. BHyTpH
KJICTOK HCCJIE/IOBAThH COICPKUMOE KIETOK MPU OOJBIIIOM YBEIMYCHUH U PACCMOTPETH (hopMy
XPOMOILIACTOB. XOPOIIO BUIHBI CKOTJIEHHUS] XPOMOILIACTOB.

4. 3apucoBaTh OJHY-IIBE KJIETKH MAKOTH IIJIOJIOB KaXKIOTO BHUJIA PACTCHUS U CIIEJIaTh 0003HAYCHHSL.

5. B miomax psOHHEI 1 OOSPHIITHIKA XPOMOILIACTHI BRITSIHYTHIC, CIIETKA H30THYTHIE, C 320CTPEHHBIMHU
KOHIIaMH, B KJIETKaX IJIOJOB LIMIIOBHUKA U II€pLIa KPACHOTO — OBaJIbHBIE, B KJIETKaX IJI0/1a JIAHABIIIA
— OoJee WM MeHee 1mapoBuAHbIe (puc. 1). B kieTkax MSKOTH 3pelibIX IIOIOB spa HE BUIHBL, UX
MOKHO OOHAPY>KUTh TOJIBKO MOCTIE CIIEUATIbHONW OKPACKH.

6. 3apI/ICOBBIBaIOT apu 0OJIBIIOM YBEJIIMYCHUU KIICTKH C XPOMOIIIACTAMHU U3 INIOA0B ABYX-TPEX BUAOB
paCTeHI/II‘/'I " acjaarT 0003HaYEHHUS: CTEHKA KIJIETKHU, XPOMOILJIACTHI.

Puc. 1. KiteTkn MSIKOTH 3pembIX TUTOAOB:

A — mnoBHuKa, b — nanapima, I' — 6ospeImHuKa

Jlaboparopnast padota Ne 5.
JleiikoniacThl B KJIETKAX dMUAEPMbI JINCTA TPaAeCKAHIINU
Ieab: BeissBUTH JIEMKOTIIACTHI, KAK KOMIIOHEHTHI KJICTKH.
Martepua. XXuBble TOOETH OJHOTO U3 BHIOB TPaJIECKAHIIMU — TPAICCKAHIIMU 3CJICHOM
Xon paboThI:
1. U3roToBHTH NpenapaT HIKHEH STHISPMBI JICTa TPaAeCKaHIINH.

2. JInsi 9TOro CPBIBAIOT JIUCT TPAJAECKAHIIMK U O0EPTHIBAIOT €r0 BOKPYT YKA3aTEJIbHOTO Majblia
TaK, YTOOBI HIKHSS CTOPOHA (DPHOJIETOBOTO IBeTa OblIa oOparieHa Hapyxy. [IpaBoii pykoit
MIPU MTOMOILY UTJIbl HAPBIBAIOT KOMKHUILY OJIM>KE K OCHOBAHUIO JIMCTA.

3. COpBaHHBIfI JIMCT KIIaAYT Ha MPEAMETHOC CTCKIIO B KAaIIKO BOJAbI HapY)I(HOfI CTOpOHOfI BBEpPX
1 HAKPBIBAKOT ITIOKPOBHBIM CTCKJIOM.

4. PaccMmoTpeTh Ipy OOJIBIIOM YBEJINYEHUH COJECPKUMOE KIICTOK, HANTH SIIPO U JISHKOILIACTHI.

5. Xopomio BUAHBI KJIIETKH 6-yroabHON (OPMBI OCSCIIBETHBIC HIIH OKpaIlICHHBIE B OJIETHO-
(bmoneToBkIi LIBET, O1arojaps aHTOIMAHY.

6. }IﬂpO OKPYKEHO 6CC]_IBGTHI)IMI/I IapOBUAHBIMH TEJIbIAMH — 3TO INNTACTUAbI JIEMKOILJIACThI.



7. 3apucoBaTh OIHY-ABE KJICTKH U CIeNaTh 0003HAYCHHSI.
JlabopatopHast pabota Ne 6.
«H3yuenne cTep;KHEBBIX H MOYKOBATHIX KOPHEH pacTeHHs».

MarepuaJi: XuBble Win repoapHbie 00pa3bl KOPHEBBIX CUCTEM IPOPOCTKOB THIKBHI, (DACOIH, MITEHUIIBI, WIT
STUMEHS, WIH PHKU.

OO0opynoBaHue: MUKPOCKOIIBI, IIPEAMETHBIE CTEKJIA, TUIETKH, [IPENapOBajIbHbIE UIJIbL.

KopeHb B THIIMYHBIX CTy4asx sIBISETCS OCEBBIM MOJMCUMMETPUYHBIM MTOA3EMHBIM OpPTaHOM, KOTOPBIH
HEOMPEICICHHO JIONTO PacTaeT B [UIMHY BEPXYIIKOW, 3aUIICHHON YeXIMKOM, U HUKOT/Ia He 00pa3yeT
JIICTHEB; BETBJICHUE U 3aJI0’KEHME [TOYEK Ha HEM IPOUCXOAUT IHIOreHHO. KopeHs city XUt A 3aKperieHus
pacTeHus B IOYBE, MOTJIOIEHHS U3 Hee BOJIbI C PACTBOPEHHBIMH B HEH COMIIMU, OTJIOKEHHS 3aacHbIX
MIPOAYKTOB, OTUYACTH CHHTE3a OPraHMYECKUX BEIIECTB, BETETATUBHOTO Pa3MHOXKEHHUS, CBSI3H C
MHUKpOOpraHn3MaMu o4BEl. KopHEBas cucTeMa — 3T0 COBOKYITHOCTB BCEX KOPHEH pacTeHus, 00pa3yrOIuXcst
B pe3y/bTaTe UX HapacTaHUA U BETBJICHUS.

[To mponCXOXKACHUIO Pa3INIAIOT HECKOIBKO THIIOB KOPHEBEIX cucTeM. CHCTEMa TIIaBHOTO KOPHS 00pa3yeTcs
U3 Kopemika 3apozpima. CucreMa MpuIaTOYHBIX KOPHEH COCTOUT U3 KOPHEH, 00pa3oBaHHBIX CTEOIEM W
JUCTOM, a CMEIlIaHHAs UMEET U IJIaBHBIN KOPEHb, U MPUAATOYHbIE.

CucTeMa rI1aBHOTO KOPHS OOBIYHO UMEET CTEP)KHEBYIO FIIH Pa3BETBICHHYIO (OPMY, a CHCTEMAa MPUAATOYHBIX
KOpHEH — MOYKOBATYIO.

Xom paboThr:
1. O3HAKOMHTHCS C Pa3IHMYHBIMUA THIIAMH KOPHEBBIX CUCTEM IPOPOCTKOB THIKBBI, IIIICHHUIIBI U (PACOIIH.
2. Omnpenenuthb (HopMy KOPHEBBIX CUCTEM 3THX MTPOPOCTKOB.
3. 3apucoBaTh TpHU THUIA KOPHEBBIX CHCTEM U 0003HAYHTH HX.
4

CpaBHUBAIOT MEXIY 0001 KOPHEBEIE CHCTEMBI IIPOPOCTKOB THIKBEI, MIICHUITH! M ()acoNr. Y THIKBBI
SICHO pa3JIMYUM TJIaBHBI KOPEHb, KOTOPHIH 00pa3oBajcs U3 Kopeuika 3apojapima. OT Hero OTXOIsAT
pa3BeTBJICHUS — OOKOBBIE KOPHHU Pa3IMUHBIX MOPSIIKOB (puc. 2, A). I1o IpoNCXOKAESHUIO 3TO cHUCTEMa
TJIaBHOTO KOPHSL.

5.V nueHuIs! I1aBHBINH KOPEHb HE BBLACTISIETCS CPEIU APYTUX OCHOBHAS Macca KOpHEH He SBISIETCS
OOKOBBIMH Pa3BETBICHISIMHU TJIABHOT'O KOPHS, & OTXOAUT OT HIDKHEW YacTH CTeOIIs, T. €. COCTOS U3
MIPUAATOYHBIX KOopHEH (puc. 2, b). Takyto KOpHEBYIO CHCTEM Ha3BIBAIOT CUCTEMOMN MPUIATOYHBIX
KOpHEH.

6. Kopueas cucrema (paconm moHavyasy KaKeTcs CHCTEMOU TIIaBHOTO KOpHs. OIHAKO TIpH
BHHUMATEIFHOM PaCCMOTPEHUH €€ BUHO, YTO YaCTh KOPHEH OTXOIUT HE OT TJIaBHOT'O KOPHS, a OT
HWKHEW 4acTH cTeOs (TUIIOKOTHIISN ), CIIeJIOBATENBHO, 3TO MPUAATOUYHbIe KOpHU (pHC. 2, B). Takum
oOpasomM, y ¢acosu KopHeBas cuctema |

7. CremyeT onpeneuTh TaKXe, KaKyio (opMy UMEIOT U3y4eHHbIC KOPHEBBIE CUCTEMBI. Y THIKBHI U
(hacomu pe3Ko BBIAEIAETCS TONIIMHON W pa3MEepOM KOPEHb IIEPBOTo HopsAKa (TTIaBHBII), KOPHH
BTOPOro nopsijika (OOKOBbIE) TOHBILE U MEHBIIIE [NIaBHOI0, KOPHU TPe- ThEro MOPsIKA TOHBLIE U
MEHBIIE BTOPOTO U T. A. Takyio opMy KOPHEBOW CHCTEMBI Ha3BIBAIOT CTEP>KHEBOH.

8. 'V mieHHnIBI KOpHEBast CHCTEMa COCTOUT M3 MHOTHX KOPHEH NMPUMEPHO OJIMHAKOBOH TOJIIHMHEI,
COOpaHHBIX Kak OBl B My4oK. Takyro opMy Ha3bIBAIOT MOYKOBATO.

9. 3apI/ICOBBIBaIOT KOPHEBBLIC CUCTCMBbI ThIKBbBI, IIIICHULIBI 1 (baCOJ'II/I, 0003HAYaIOT UX TUII U (I)OpMy

Bonpocs! 1J1s1 caMOKOHTPo.s. 1. KakoBo MPONCX0XK/ICHNE TIIaBHOTO KOPHS, IPHAATOYHOTO B 60K0BOT0? 2.
Kakwue ObIBalOT TUIIBI KOPHEBBIX CHCTEM IO IpoucxokaeHuio? 3. Kakue ObIBatoT (hOpMbI KOPHEBBIX CHCTEM U
OTJEIbHBIX KOPHEN?

Pucynok 2.
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«PaccmMaTpuBaHue KOPHEBBIX BOJIOCKOB M YeXJIMKA HEBOOPYKEHHBIM IJ1a30M U 10 MHKPOCKOIOM.
30HbBI KOPHSD)

MatepuaJ: [IpopocTky NILIEHUIBI WK APYTOro pacTeHus ceM. MsainkoBeie. O00py1oBanue: MUKPOCKOIIbI,
IIpeIMETHbIE CTEKJIa, MUIETKH, IIpenapoBalibHble UTJbl. O01Iue 3aMeYaHus:

Kopens 1o jyinHe MOKHO pa3ieNiuTh Ha HECKOJIBKO YYaCTKOB, MMEIOIINX HEOIMHAKOBOE CTPOCHHUE U
BBITTOJTHSIONIIX Pa3INnYHbIe QYHKIUA. DT YIaCTKH HA3BIBAIOT 30HAMU KOPHSL.

Br1ienstoT 30HbI ICIEeHUsI KIETOK, PACTSDKEHHS KIIETOK, BCAChIBAHMS (KOPHEBBIX BOJIOCKORB), TIPOBEIACHUS
(BeTBIICHUS).

K 30He neneHus oTHOCAT BEpXYyLIKY KOHYCa HapacTaHUsl, B KOTOPOH POMCXOUT JEJIEHUE KIIETOK, a K 30HE
pacTsHKEHHSI — Ty 4acTh KOHyca HapacTaHuUs, TI€ UJET UX pacTsikeHue. HOTja 3TH 30HBI OOBbEAMHSIOT B OJTHY
30HY pocTa. 30Ha AENCHUS KIETOK CHAPYXKH 3alIUIICHA KOPHEBBIM YEXIMKOM, KOTOPBII IPEJOXPAHSIET €€ OT
MOBPEKACHUSI O YaCTHIIBI OYBHI M 00JIeryaeT NPOABMKECHUE KOPHS B ITOYBE. B 30HE pacTsKeHuUs KIEeToK 1
MO>KHO BBIIENUTH OOJIee CBETJIBIM HapY KHBIN CIION U Oosee TeMHbIM BHyTpeHHUH. [I0BepXHOCTHBIE KIIETKH,
WMEHYEMBIC JIePMATOTCHOM, B TaJIbHEUIIIEM MTPEBPATATCS B AMUOJIEMY — TOBEPXHOCTHBIN CIION CIICAYIOICH
30HBI KOpHA. OCTaIbHAS YacTh CBETIIOTO CIIOS — IeprOieMa — B pe3ybTaTe OBICTPOTO pa3pacTaHus U
JuddepeHuanuy 1aeT Hayaino NepBUYHON kope. M3 BHyTpeHHEl TeMHOM 9acTH — IUIEPOMBI — 00pa3yeTcst
HEHTPaTbHBIN MTHHAP. KITeTKkn TOBEpXHOCTHOTO CIIOS 30HBI BCACHIBAHHS — SIHOIEMBI

— O6p33yIOT BBIPOCTBI, HA3bIBA€MbIC KOPHEBBIMU BOJIOCKaAMU, KOTOPBIC MOTJIOMIAOT U3 MTOYBBI paCTBOP
MUHEPAJIbHBIX BCIICCTB.

Kopnesbie Bosnocku ¢pyHkunorupytot 10-20 qHeii. Ha rpanuiie 30HBI BCachblBaHUS C 30HOW MPOBEACHUS OHU
OTMHPAIOT, a Ha TPaHHILIE C 30HOM pocTa 00pa3yroTcst HoBbIe. [103TOMy 30Ha BCachIBaHUS KaK ObI
nepeMeIIaeTcs Bce BpeMsl U BCerja HaxOAUTCs BOMM3K KOHUMKA KOpHSA. OJJHOBPEMEHHO ¢ 00pa3oBaHUEM
KOPHEBBIX BOJIOCKOB MPOHUCXOAUT MuddepeHuaniss BHyTpeHHUX TKaHEeH 3TOH 30HBI KOPHSI.

3oHa MPOBEACHUS TAHCTCA BIUIOTH 1O KOpHeBOﬁ IICHKH M COCTaBIISICT 60.]'[I>H_Iy}0 YacCTb MPOTAKCHHOCTU KOPHA.
3,Z[GCL YK€ HET KOPHEBBIX BOJIOCKOB, HA MOBEPXHOCTHU HAXOAUTCA IIOKPOBHAA TKAHb. Ha stom Y4aCTKEC KOpHA
IIPOUCXOIUT BETBJICHHUEC.

Xox paboTsI:

1. OtpsIBatoT OUH U3 KOPHEH MPOPOCTKA MIICHUIIB!  PACCMATPUBAIOT €T0 IIPY ITOMOIIN
CTEPEOCKOMNIECKOI0 MUKPOCKOIIA.



2. UzroToBuTh mpenapar KOHYMKA KOPHS IIPOPOCTKA M PACCMOTPETH €T0 B MUKPOCKOIT IIPH MaJIOM
yBesnndeHud. HalTu KOpHEeBOM: YeXJIMK, 30HbI IEJICHUS U PACTSKEHUS KIJIETOK, BCACHIBAHUS

3. PaccMmoTpeTh KOpeHb IPH MOMOIIX MUKPOCKOIIA, ONIPEAEUTh IPAHHUIIBI BCEX 30H, 3apHCOBATH U
claenath 0003HaYEHUS.

4. Ha caMoM KOHYHKE BUAEH HEOOJBIION yJacTOK € TIaKOH IIOBEPXHOCTHIO, 51 BEPXYIIKE KOTOPOTO
PacHookeH KOPHEBOM YeXJIUK. ITO 30HBI ACTICHHUS U PACTSKEHUS KIETOK

5. . 3a HHUM clleZlyeT y49acTOK, TOKPHITHD) KOPHEBLIMU BOJIOCKAMH — MaJICHPKMMH B Hadaye 30HbI U OoJiee
JUTMHHBIMH TI0 Mepe TIPUOIMKEHUS K CIISAYIONIeH 30He. DTO 30Ha BCAChIBAHUS.

6. Mecro, Tie IPOUCXOMUT OTMUPAHIE KOPHEBBIX BOJIOCKOB, SBIISICTCS HAYAIOM 30HBI IPOBEICHMUS.
Ecnm mpopocTok J0CTaTOYHO OOJIBIION, TO Ha 3TOM y4acTKE MOJKHO YBUAETH ITEPBEIC OOKOBEIC
KOPHHU.

7. 3apUCOBBIBAIOT KOPEHb M 0003HAYAIOT KOPHEBOMN YEXITHK, 30HBI POCTa, BCACHIBAHUS U MPOBEJCHUS, &
Tak)ke OOKOBOH KOpPEHb.

Bonee neranbHO U3ydaroT NEPBHIE TPU 30HBI O] MUKPOCKOIIOM. JIJIsl 3TOr0 OCTOPOXKHO OTAEISIFOT KOHYHUK
KOpHA AyuHOHU 1-1,5 cM, KagyT ero B KaIiro BOJbl Ha IPEIMETHOE CTEKJIO U HAKPBIBAIOT OKPOBHBIM
CTEKJIOM, HE HaJIaBIHUBas.

Ipu MaioM yBenMYEeHHH Ha KOHYMKE KOPHS BHUICH KOPHEBOW YEXJIMK, COCTOSIININ U3 TOHKOCTEHHBIX KIIETOK,
MEJIKHX Y OCHOBaHUS U Oojiee KPYIHBIX Ha BepinuHe. [[0BepXHOCTHBIE KJIETKH YE€XJIMKA OCIH3HAIOTCS U
OTCJIAaUBAIOTCS, BRICTHIIAS COOOM MyTh PACTYILEro KOpHS. B3aMeH OTMaBIIMX KISTOK YeXJIMKa H3HYTPH BCE
BpeMsI HapacTaloT HOBbIEC KIIETKH (PHLC.).

30Ha JeneHus KIeTOK HaXOAUTCS Ha BEPXYIIKe KOHyca HapacTaHWs, OHa COCTOUT U3 TOHKOCTEHHBIX
MapeHXUMHBIX KJICTOK IIEPBUYHOM MEpUCTEMBI. 3aTeM JeJICHHE KIETOK IOCTENIEHHO MPEKPAaIaeTCsl, KIETKU
YBEIMUUBAIOTCS, BEITATMBASACH B JNIMHY. HaunHaeTcs 30Ha pacTskeHus KieTok. LleHTpalnbHyIo TEMHYIO 4acTh
3TOH 30HBI Ha3bIBAIOT IUICPOMOM, a HAPYXKHYIO CBETIYI0 — nepubieMoil. CaMblif TOBEPXHOCTHBII €O KIeTOK
— nepMatores. IIpoTsKeHHOCTh 3THUX ABYX 30H 0T 0,5 10 2 cM.

IIpu manpHeHIIIeM H3yYeHHH TIpeTiapaTa BUIHO, YTO 32 30HOMW PACTSIKCHUS Ha MIOBEPXHOCTH KOPHS MOSIBIIIETCS
MHOECTBO OyropkoB. OHM BBITATUBAIOTCS U MPEBPAILIAIOTCS B KOPHEBBIE BOIOCKU. Kaxkplii KopHEBOH
BOJIOCOK TIPEJICTABIISAET COOOM BBIPOCT OJTHOM M3 KJIETOK AIMHOIEMbI JUTMHOH 10 1,5 MM, SIIpO KIETKH OOBIYHO
HaXOJIUTCSl HA KOHYMKE BOJIOCKA. DTO 30Ha BcachiBanwus. [IpoTsokenHocTts ee 1,5-2 cm.

3apI/ICOBLIBaIOT KOHYHMK KOpHSA U 0003HAYaIOT: KOpHeBOﬁ YCXJIMK, 30HbI JCJTICHUS U PACTAKCHHUSA KIIETOK U 30HY
BCaCbhbIBaHUA.
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Puc. KoHuMK KOpHS IPOPOCTKa MIICHNITb!

| — KOpHEBOIT YeXJIHK, 2 — 30HA JITICHHUS KJIIETOK, 3 — 30Ha PacTsHKEHUs KIETOK, 4 — 30HAa BCACHIBaHMS, 5 —
JiepMaToreH, 6 — mepubnema, 7 — rmepomMa, 8 — 00pa3oBaHHEe KOPHEBOT'O BOJIOCKA U3 KJIETOK 3MUOJIEMBI

JlaboparopHas padoTa Ne 8



«MHKPOCKOHH‘ICCKOC CcTpoeHue cTe0J1sl OTHOAOJIbHBIX U ABYJ0JbHBIX paCTeHHﬁ)>

HCJII): HU3y4YUTh 0COOCHHOCTH CTpOCHU: ABYAOJIbHBIX U OAHOAOJbHBIX paCTeHI/Iﬁ.

MarepuaJbl 4 000pya0BaHue: CTeOIH ABYIONBHBIX PACTEHHH MM MUKPOIIPEapars! (JIeH, HOACOTHEYHHK,
KHpka3oH). CTe6sIn OAHOAOIBHBIX (POXKb, MIIEHUNA, UPUC). MHUKPOCKOIIBI, IPENapoBaIbHbIC UITIH,
IpeIMETHBIE CTEKIIa, JTyTIBL.

OO01ue peKkoMeHJalin:

VY IBYIOJBHBIX paCTCHHI B CTE0JIC €CTh CYNIECTBEHHBIC OTIMYHUS OT OJHOONBHBIX PACTCHHIA: €CTh KaMOUii,
CJIEZIOBATEIbHO, HAOIOIAETCS BTOPHYHOE YTOJIIEHHE CTE0sI, 0c000€ PACIIONIOKEHUE TyIKOB (DIOIMEBI 1
kcuieMbl. Ctebenb bHa (IpUMEp HEIy4KoBOro cTpoeHus). CTeOelb MOACOIHEYHUKA (IEPEX0HOE CTPOCHUE).
Crebenb Kupka3oHa (IydkoBoe ctpoeHue). [Ipu mydkoBOM CTpOSHHH y ABYIOIBHBIX PACTCHUH ITyUKH
pacmoararoTcsi B OJJUH PSIJI IO OKPYKHOCTH. X0/ padoThI:

1. M3roToBUTH BpeMEHHBIN IpenapaT MOIepPeIHOro cpe3a cTeOIst TbHA U 03HAKOMUTHCS C HEITYIKOBBIM
CTPOCHHEM.

2. O3HaKOMHUTBCS C MIEPEXOTHBIM CTPOCHUEM CTEOIIS MOICOTHESTHUKA.
3. Ha npumMepe kupkazoHa TO3ZHAKOMHUTECS C IYYKOBBIM CTPOCHHEM CTEOIIS.

4, CI[eJ'IaTL CXEMATUYHBIC PUCYHKHU BCCX N3YUCHHBIX TUIIOB CTPOCHUA cTe01s1 1 0003HAUYNTh TKAHH U HX
KOMIIJICKCHI.

Cre0au 0THOMOIBHBIX UMEIOT IMyYKOBOE CTpOoeHHUE. [1yuKku pactooKeHbI 0 BCEMY MOMEPEIYHOMY CEUCHHIO
OecropsiouHo. B cTe0IIIx 3THX pacTeHuid He 00pa3yeTcss KaMOHA U ITO3TOMY OHU HE UMEIOT BTOPHYHOTO
YTOJIIICHHUSL.

Xom paboTh:

1. M3roToBuUTh Npemnapar MNONepeyHoro cpe3a cTedis Hpuca U U3YyIUTh CTPYKTYPY CTEOJIS C XOPOILOo
BBIP2KEHHOM NIEPBUYHON KOPOH.

2. Ha mpumepe pXXu ¥ NIISHUIBI U3Y9IUTh CTPOEHHE CTEOIS — COTOMHHBI C INIOXO BBIPAXKEHHON
MEPBUYHON KOPOI U OOJIBIION HOIOCTHIO B LIEHTPE.

3. 3BapucoBaTh CXeMaTHYHO CTPOEHHE CPE30B CTEOIS M3YUEHHBIX THIIOB CTPOEHHS U CAEIaTh
0003HaYEHUS.

4. TlomBecTH UTOT MPOJCIAHHOM Y U CAEIATh BEIBOJ O PA3NIMUMIX CTEONICH OHOAONBHBIX U IBYIONBEHBIX
pacTeHuil.

JlabopatopHast pabota Ne 9

«OnpeaeneHue Bo3pacTa pacTeHUs M0 CIIMIY»

Ieanb: 1aTh MpenCcTaBICHUE O CTPOCHUH CTEOJIS IPEBECHOTO PACTCHHUS, HAYIUTh OIPEACISITE 10 XapaKTePHBIM
IPU3HAKaM CTPOEHUsI JPEBECUHBI U BO3PACT AepeBa.

MarepuaJjibl 1 000pyA0BaHMe: CIIMIBI CTBOJIOB JICPEBLEB (JIUMA, €71b, COCHA U JIP.), IUPKYJIH, IHHCHKH.
Xon paboTsl:
1. Paccmotpers criun aepeBa.

2. B HEHTPC HAXOAUTCA YUYaCTOK TOHKOCTCHHBIX KJIETOK. 210 CCpALCBHUHA.



3. K nepudepun ot Hee KOHIICHTPHUYECKUM CIIOSMH JISKAT TOAMYHBIE KOJIbIIA IPEBECHHBI (KCHIIEMBI).
31ech MOXKHO Pa3IMiUTh TPaXeUabl (TOHKOCTEHHBIC 00Pa30BAUCh BECHOM, TOJICTOCTCHHEIC
00pa30BaUCh OCCHBIO WITH BECHOM).

I'panuneii Mexay ApeBecCHHON M KOPOH SBJIIETCS KaMOUaIbHBIN CIOH.
3apucoBaTh 1 0003HAUNTH CEPAIIEBUHY, IPEBECHHY, KOPY, TOAMYHEIEC KOJbIIA, CEPALICBHHHBIC JTyYH.

IloacuuTath Ha crvIax Pa3HbIX ACPEBLEB IT'OAUYHBIC KOJIbLIA U OIIPCACIUTDL BO3PACT ACPECBLEB.

S L

C nOMOIIBIO IUPKYIS U TIMHEWKH TOCIIEI0BATEIFHO (HAUNHAsL OT CEPALICBHHBI) H3MEPUTH IIHPHHY
TOJUYHBIX KOJIEL], CHCTEMaTU3UPOBATh MOJIy4YeHHBIE TaHHbIE CIEAYIOIIUM 00pa3oM:

"oz )KW3HU TOJIIMHA TOAMYHOTO KOJIBIA (MM)
Ilepssrii 10 MM
Bropoii 15 mm
1. mombITaliTech MPOAHATH3UPOBATE OCOOCHHOCTH MPUPOCTA JA€PEBa B TONIIIMHY B Pa3HbIE TOJIBI.

2. CpaBHHTE CBOM pe3yJIbTaThl C pe3yJIbTaTaMK TOBapHILEH, caenaiTe 00o0IeHue.

JlaGopatopHast padota Ne 10

«CTpoeHHUe MOYeK U PAcHoJIoKeHHe HX Ha cTede».

Henan: 1ath npeacTaBiICHUE O TIOYKE, KaK Hepa3BUBIIEMCs (3a4aTOYHOM) 1odere, 00 0COOSHHOCTAX CTPOCHHS
U PaCIOJIOKEHHE TTOYCK.

MatrepuaJi: cpe3aHssle 3a 2-3 JHs A0 ypoKa U IIOCTaBJIECHHBIE B BOY BETKH CHPEHH, TOTIONIS, repOapHbIe
9K3EMIUTAPBI Pa3HBIX IPEBECHBIX PACTCHHUH.

O6GopynoBaHue: MUKPOCKOIBI, IPEIMETHBIE CTEKJIA, TUIETKH, IPENapoBaJbHbIE UIIIbI.
OO0mue 3aMeuanus:

ITo Ha3HAYEHHIO PA3NUYAIOT BETE€TaATUBHBIC TIOYKH, PEIPOYKTUBHBIE (I[BETOYHBIE) U BETETATUBHO-
PENpPOLyKTUBHBIE.

Xon paboThI:
1. PaccmoTpeTsh pacroioxeHne Movek Ha rmoobere.

2. 3apucoBath 4acTh oOera U 0003HAYUTH HA PUCYHKE Y3€Il, MEXKI0Y3IIHe, BEPXYIICUHYIO U MA3yIIHEIE
MOYKH.

3. O3HaKOMBTECH C BHEIIHIUM CTPOEHHEM ITIOYKH CHUPECHHU, Oy3UHBI, TOIOJS, Ay0a, CIIMBEL. Y KaKHX
pacTeHHii MOYeUHbIE Yelllyn 3alUIAI0T BHYTpeHHHE YacTu nodku? [Touemy?

4. Pa3pe3aTh MOYKY BIOJb U C TOMOUIBIO JYITBI PACCMOTPETH €€ CTPOCHUE.



5. W3yuuTts u 3apucoBath Nouky. O603HAUYUTE KOHYC HAPACTaHHUS, 3a9aTOUHBIC JINCTHS, TOYCYHBIE
YelllyH, 3a4aTKH LBETOB.
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Puc. Tumsl pacrionoxxenus: 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 — ma3ymrHoe MyToBYaTOE — CIIMBA

JlabopatopHast pabota Ne 11

«Pacno3HaBaHnmne MPOCTBIX M CJI0KHBIX JUCTHEB, }KUJIKOBAHUE JIUCTHEB»

Heab: Pacno3HaBaHne MPOCTHIX U CIOXKHBIX JIUCTHEB, ONPEACIICHIE THIIA TUCTOPACTIONOKECHNUS, JKUITKOBAHUS.
O3HaKOMUTH C Pa3HOOOpA3UEM JINCTHEB Y PACTCHU, TIOKa3aTh PAa3IHYMsI MPOCTHIX U CJIOKHBIX JINCTHEB,
Pa3HBIX TUIIOB KUJIKOBAHUSI.

Martepuajsi: ['epbapu3npoBaHHbIE 1 CMOHTUPOBAHHBIE HA BATMaHe HAOOPBI MPOCTHIX U CIIOKHBIX JTUCTHEB
O0opynoBanue: MUKPOCKOIIBI, IIPEAMETHBIE CTEKIIA, IUIIETKH, IPENAapOBaJIbHbIE UIJIBL.
OO01Me peKOMEH AN

Jns nabopaTopHoil paboThl MOXKHO MCIIOJIB30BaTh CIEAYIOIINE HAOOPHI JIMCTHEB: POCTHIE JUCThSA C ETbHON
JIMCTOBOM IIACTUHKON — MOYKOBUBHUIHBIH (KOTIBITCHb €BPONIECHCKIM, CEIe36HOYHUK OUepPEIHOIUCTHBIH
CEpJIICBUIHBINA (JINTIa METIKOJTUCTHAS, YaCTyXa MOIOPOKHUKOBA), SIUIIEBHIHBIN (TTOIOPOKHUK OOJBIION),
CTPEJIOBUIHBIN (CTPEIOIHUCT OOBIKHOBEHHBIH, IIIABETh MaJIbIi ), KONIbEBUIHBIN (BHIOHOK MOJIEBO/T JINHEHHBIN
STIMEHB IIOCEBHOM, TPOCTHUK OOBIKHOBEHHBIH);

MIPOCTBIE JIUCThSI C PACWICHEHHOM JTUCTOBOW TUIACTUHKON Malb4aToIONacTHBIN (KJIEH MIaTaHOBUIHBIN,
nepesecka 0J1aropojiHas), MeprCcTONOMACTHBIN (y0 YyepenrdaTsiii), epucTopa3aeabHbIi (01yBaHUHK
JICKapCTBEHHEIH ), IEPUCTOPACCEUCHHBIHN (BalepruaHa JIeKapCTBeHHAs, KapTodeb).

CII0’KHBIE JINCTBS:

e  TPOWYATOCIIOXKHBIH (KJIEBEp JYrOBOH, CpelHuil, MON3y4uil),



e  [MaNbYaTOCIOXKHBIN (JIFOITMH MHOTOJICTHHH, KAIlITAaH KOHCKWH ), HEMapHOTIEPUCTOCTIOXKHBIN (POOHHHS
(Gemas akammsi), )KeJTast akanus, SICEHb),

e  I[TApHOIEPUCTOCIOKHBIN (TOPOX MOCEBHOM, OO0, YNHA MYIIUCTAs, TyITHUCTHII TOPOIIEK)

HaGopbl TUCThEB MOTYT OBITh HHBIMH, HO X CJIICAYET COCTABIATH TAKUM 00Pa3oM, YTOOBI MOXKHO OBLIO
HPOJIEMOHCTPUPOBATH TOJNBKO (POPMY JIUCTHEB, HO U THITBI JKUIIKOBAHHUSI.

I[J'[SI 3HAKOMCTBA C TUIIaMU )KUJIKOBAHUs B Ha6ope HCO6XOI[I/IMO HUMCETb JIMCTBS, Y KOTOPBIX JXUJIKA BUAHBI
oTyeTInBO. OCHOBHBIX THITOB JKHIJIKOBAHUS JINCTA YETBIPC: IEPUCTOE, MAIBYATOC, TYTOBUIHO IMapaluICJIbHOEC.

Ipu npoBeneHnN 1a6OPaTOPHOI PabOTHI ClieMyeT 0OPaTUTh BHUMAHUE HA PACIIOI0KEHHUE TJIABHBIX JKUIIOK
MIEPBOTO TOPsIIKA OOJIee MEJIKHX JKUIJIOK, a TAKXKE Ha TO, 9TO (hopMa JINCTA, 0COOCHHOCTH €T0 CTPOCHHS
CBsI3aHBI C 0COOCHHOCTSIMHU MpoH3pacTanue pactenuit. OrpoMHoe pa3zHOOOpasue JUCThEB — Pe3yIbTaT
9KOJIOTHYECKOH ITACTUYHOCTH PACTEHUHA. Y OHOTO U TOTO K€ PACTEHUS JMCThsI B Pa3HBIX YacTsIX modera
MOTYT OBITh B Pa3HOW CTETICHN PAaCWICHCHHBIMH, @ B HEKOTOPBIX CITy4asx JaKe HMETh PA3IHUHYIO GOpMYy.

XoJ paboThI:
1. M3y4uTth CTPOCHHE JIUCTHEB: YEPEIIKOBOTO, CUASIETO, BIIAraJIHIIHOTO.
2. 3y4uTh XUIKOBaHHE JIUCTHEB.

3. O3HakoMHUThCA ¢ HanboJee PacIpOCTPaHEHHBIME (POPMAMU JIMCTOBOM TUTACTHHKHU MPOCTHIX IEIBHBIX
JIMCTHEB.

4, O3HaKOMUTHCS C POPMAMH CIIOKHBIMH JIUCTHEB.

5. PaccMoTpeTh mpocThie JUCThS ¢ IeIbHOM I1cTOBOM macTuHke. OOpaTuTh BHUMaHUE Ha (hopMy
JIMCTOBOM IIACTUHKU, TUIT XUIKOBAHUS.

6. 3apucoBath O BEIOOPY HECKOJIBKO MPOCTHIX JUCTHEB, 0003HAYUTH UX (JOPMY U TUII KHIKOBAHU.

7. PaccMOTpeTh MPOCTHIC JINCThS ¢ PACWICHEHHON JIMCTOBOM IIACTUHKOMW. B 4eM OTIHYHS HX OT
MIPOCTHIX JIMCTHEB C IETHHON JTUCTOBON TUTACTUHKOM.

JlabopatopHas pabota Ne 12.

«PaCCManI/IBaHI/Ie KOKHIbI IUCTA».

Heab: O3HaKOMUTB CO CTPOCHHUEM KOKHUIIBI JIUCTA KaK TKaHbIO, 00ECTICUNBAIOIICH 3allIUTy
XJOPODMIIIOHOCHO! TKaHH JINCTA W CBSI3b JINCTA C BHEITHEH CpeIoi.

MartepuaJjisl 1 00opynoBanue. CBeXKue TUCThS TepaHH 30HAIBHOM, KalyCThl OETIOKOYaHHOM, MaOPOTHUKA
He(bponennca, O4YMTKa, MUKPOCKOIIbI, IMTPECIIapOBaJIbHBIC UTJIbI, TPEAMCTHLIC U ITIOKPOBHBIC CTCKJIA, ITUIICTKH,
KPHUCTAJUTA3aTOPHI C BOJOU.

Meroanueckne peKkoMEHANN

Koskura nucra Kak 3alinTHAsI TKAHb IMEET PA3IIHYHBIC IPUCIIOCOOICHHS, KOTOPBIC 3allIUIIAIOT PACTCHHE OT
neperpeBa, N30BITOYHOTO UCTIAPEHHS, BBICBIXAHUS U T. JI., HAIPUMEP BOCKOBON HAJIET Y KaITyCThI
0CTIOKOUaHHOM, OYNTKA, BOJIOCKH Y TepaHH 30HAJIBHOM. Ha KokuIle repanu Jake Mpy MajloM YBETHUCHHUN
MOXHO PacCMOTPETh CTPOECHUE PA3IHUHBIX BOJOCKOB. KpoMe NpoCThIX BOJOCKOB, UTPAIOIIUX 3AIIUTHYIO
pOJIb, y Hee MMEFOTCS KEeNe3UCThIe, KOTOPbIE BBI- TTOJHIOT (QyHKINIO BeIAeneHus. biaronaps nMm n3 pacteHuit
BBIIICISIOTCS pupHBbIe Maciaa. OHM HaKaIUIMBAIOTCS ITOJ TOHKHM CJIOEM KYTHKYJbI, KOTOpasi 0/IeBaeT BOJIOCOK.
[Tpu maneiinem MpUKOCHOBEHNH KYTHKYJIa MOBpEXIaeTcsl, SPUPHBIE Maciia OCBOOOXKAAIOTCS U
yIAETYy4IHBAIOTCS B aTMOCHEpY.



Yro6s! AETATBHO PACCMOTPETh CTPOCHUE KOXKHUIIBI, HAIO IPUTOTOBUTH BPEMEHHBIN MPEMapar 1 UCCIISI0BATh
€ro ¢ MOMOIIBI0 MUKpOCKoOTa. J1J1s IpUrOTOBJICHHMS ITpenapara ¢ HUKHEW CTOPOHBI JINCTA MPH MTOMOIIH
MPenapoBaIbHOMN UIJIBI MM MTUHIIETA HAJIO CHATH HEOOJBIIOW KycOUeK (II0MaabI0 2-3 MM?) KOKHIIBI Oe3
MsaKoTH. KOXKHITy cemyeT moJoXuTh BHYTPEHHEH CTOPOHOM B KAIUTIO BOJBI, HAKPHITH IIOKPOBHBIM CTEKIIOM U
MIOMECTHUTh IIpenapar Ha MPEAMETHBIA CTOJUK MHUKPOCKOIIA.

[Tpu n3yuennn oobekTa HEOOXOUMO OOPATUTh BHUMAaHHUE YUYAIIUXCsl HA OYepTaHMs 000JI0UKH KIETOK
KOJKHUIIBI, PACIOJI0KEHHE U CTPOCHUE YCTHHIL, POPMY 3aMBIKAIOIINX KIETOK YCTBHII, HA TO, YTO B
3aMBIKAIOMINX KIETKAX YCTHUIl HAXOMSTCS XJIOPOILTACTEI, T. €. 3aMBIKAIOIINE KIICTKH yYCTHHII TPUHUMAIOT
yuacrre B mpouecce porocuntesa. CroxHble OHOXHMMHUUYECKUE [IPOLIECCHI, COMPOBOXKAAIOMIHE POTOCHHTES,
00eCreunBaroT aKTUBHYIO pabOTy YCTBHII, PETYIUPYIOT OTKPHIBAHUE U 3aKPHIBAHUE YCTHIUYHOH MICIIH.

Ecnu OyzeT BO3MOKHOCTD PACCMOTPETH KOXKHITY JINCTA PA3IMYHBIX PACTCHUM, ClIeXyeT oOpaTUTh BHIMaHHE
yUaIuxcs Ha TO, 9T0 (hopMa KIIETOK SMHUISPMICa JINCTA 3aBUCUT OT (DOPMBI JIICTOBOH TUTACTHHKH. Y KPYTIIBIX
JUCTBEB KIIETKH MOYTH OKPYTJIbIE, Y BBITAHYTHIX OHU JJIMHHBIE, CO cJ1a00 M3BUIUCTHIMHU 000JI0UKAMHU.

Xox paboThl

1. TloAroToBHTH MUKPOCKOI K paborte.

2. TIpuroToBHTH BpeMEHHBIH MpenapaT KOXHIIBI JII000T0 pacTeHHs (TI0 BEIOOPY yUHUTEs)
3. PaccMOTpeTh ero mpu MajaoM U OOJBIIOM YBEITHYICHUH.
4

3apucoBaB CTpOCHHE KIETOK AnuaepMuca. OOpaTuTh BHUMaHKE Ha POPMY KIIETOK, TOJIIHHY
KJIETOYHOM CTEHKH.

o

PaccMOTpeTh 1 3apHCOBaTh CTPOCHUE YCTHUIIA.

6. Ecnu nucT omyrieH, U3y4UTb CTPOSHHE BOJIOCKOB.

JlabopatopHast pabota Ne 13

«PaCCManI/IBaHI/Ie OCHOBHOW TKaHM JINCTA»

Hean: O3HaKOMHTH CO CTPOSHHEM OCHOBHOH (XJIOPO(MUILIOCHOH) TKaHH JIMCTA, TIOKA3aTh Pa3lIHIe
cTON0YaTOH (MANTHCAIHOM) U ry09aTol (phIXJIoi) XJIOpOPHIIIOHOCHOM TKaHH.

Marepuajnl u o6opynoBanue. [locrossuasie npenapatsl «[lonepeunsiii pa3pes3 depes TUCT KaMeIun,
MUKPOCKOIIBI.

MeTtoaudeckre peKoOMeH IalH:

OcHoBHast (hYHKIHNS JHCTA — OCYIIECTBICHNE (POTOCHHTE3A, ITporece POTOCHHTE3a MPOUCXOANT TTIaBHBIM
00pa3oM B KJIETKaX MSKOTH JMCTa — B OCHOBHOM, WM XJIOPO(HUIOHOCHOM, TKaHU (XJIOPEHXUME), B KIIETKaX
KOTOPOI HMEIOTCS XJIOPOTIIACTHI.

OcHOBHas TKaHb PACIIONIOKEHA MEXTY KOKUIEH (SMHACPMICOM), TOKPHIBAIOIICH JIUCT C HIDKHEH U BepXHEH
CTOpPOHHI (puc.). B mucThsix OonpIIMHCTBA pacTeHnit oHa auddepeHnupoBana Ha Aa Buaa. [loa BepxHIM
SMHUAEPMHUCOM HAXOIUTCS CTOJIOUATast XJIOpeHXxUMa. Ee KIIeTKH BEITSHYTHI B [UIMHY U PacIOJIOKEHBI B BUIE
CTOJIOMKOB TEPIEHANKYIISPHO KIETKAaM KOXKHUIIBI IUCTa. KIeTKH IIIOTHO MPHIIETAIOT APYT K APYTY, T. €. MEXKIY
HUMH HE 00pa3yeTcst MeXKJICTOUHBIX IPOCTPAHCTB, 3aIIOJTHCHHBIX BO3IYXOM (MEXKIICTHHKOB). B kieTkax
CTONIOYATOHN XJIOPEHXMMBI B/IOJIb KIETOYHBIX CTEHOK HaXOANUTCS MHOTO XJIOPOIIIacToB. OGBIYHO XJIOPOIIACTHI
OpPHCHTHPOBAHBI TAKUM 00pa3oM, YTOOBI MAKCHUMAIIFHO HCIOIB30BAaTh SHEPTHUIO COTHEYHOTO cBeTa. Crioi
CTOJIOYATOH XJIOPEHXMMBI OCBEIACTCS, U B HEM OUYeHb HHTEHCHBHO MAET MpoIiecc POTOCHHTE3A.

Ion cnoem cTonb9aTol XIOPESHXUMEI PacHoIoKeHa ryddaras XiIopeHxuMa. Ee KIIeTKH UMEIOT OKPYTIIYIO W
MIPOIOITOBATYIO (POPMY H COJIEPIKAT MEHBIIIE XJIOPOIJIACTOB, YeM KIIETKH CTOJIOUATOM XJIOPEHXUMBL. Mex 1y



KJICTKaMH Pa3BUBAIOTCS KPYITHBIE MEKKIIETHUKH. | 'yOuaTast XJIOpeHXxHMa MPHUJIETaeT K HIDKHEMY SIHICPMHUCY.
Hexotopsie MeXKKIETHUKH COOOMIAIOTCS ¢ ycThHIIaMH. [Iporiece poTocHHTE3a B Ty0UYaTOM XJIOPEHXHME HE
CTOJIb MHTEHCHBEH, KaK B CTOJI0YaTON, HO 3aTO aKTHBHO UIYT IPOLIECCHl TPAHCIIMPAINH U ra3000MeHa.

B HeHTpaJIBHOﬁ YaCTH JIMCTA pacrojiara€Tcs riiaBHas KUJKa, a Ha HepH(i)epH‘IeCKOﬁ 4acTH — 0ojiee MeNIKIe
JKHJIKH.

Puc. [Tonepeunsrit pa3pe3 1rucTa KaMeIuu:

1 — kokuna; 2 — croibuaras TKaHb; 3 — ry0yaras TKaHb; 4 — MEKKICTHHKU 5 — TIIaBHAS XKUIIKa
Xon paboThIL:

1. TloaroroButs MHKPOCKOI K padote. [100KHUTE MOCTOSIHHBIH WM BPEMEHHBI MUKPOIIpenapar Ha
IIPEIMETHBII CTOJIMK U PaCCMOTPETH IIPU MAJIOM YBEJIUYEHHH.

2. TlepeBecTrt MUKPOCKON Ha OOJIBIIOE yBeTHUEHUE. JleTalbHO pacCCMOTPETh KJIETKH T'y0UYaTol
CTOJOYATOMN TKAHH.

3. Kakue knerku 6osee BRITSIHYThIE? B Kakux kieTkax 0osblie xjaopomtactos? Kakue kieTku
PAacIoIOXKEHBI Oosee PHIXIIo, MoYeMy?

4. HaiiTh Ha npenapate Xuiky. Kakoe 3HaueHHE UMEIOT KUK JIUCTa?

5. 3apucoBarb BHyTpeHHEE cTpocHHUe JmcTa. O003HaUbTE TyOUaTYIO0, CTOIOYATYIO TKaHb, KIIIKH,
KOXKUITY.

OKCIepUMEHT.

O0pa3oBanue KpaxMaJia B JIACTbAX PACTCHHUI HA CBeETY.

]_IeJI]): HOKaBaTB, 4qTo 06p330BaHI/IC B 3CJICHOM paCTCHUH OPraHNYCCKOIro BEIICCTBA — KpaxmMajia BO3MOXKXHO
TOJIBKO Ha CBCTY.

MarepuaJibl 1 00opynoBanue: KoMHaTHBIE pacTeHUs B TOPUIKE — IPUMYIIA, IIEJIAPrOHUs, TOPTEH3US,
pacTBOp #oa B HOIMCTOM KaJlnH, STHIIOBBIH CIHMPT, IUTOTHAS YepHast Oymara, MATKHi KapTOH, HOXKHUIIBL,
MUHIET, ABa XUMHUYECKHUX cTakaHa eMKocThio 0,2-0,3 51, cTeknsIHHasI IIACTHHKA, TPEHOXKHUK, METAJUTNICCKasT
acOecTHpoBaHHAs CETKa, CIIMPTOBKA, CIIMYKH, KUCTOUKA, (hapopoBas Tapeska, KaHIETIPCKHE CKPEIKH.

Meroauueckue PEKOMEHIaIH

O0pazoBaHNe OPraHUYECKOTO BEIIECTBA U3 HEOPIAHUUECKOTO B 3€I€HBIX JIUCTHSX, PACTCHUIT



— YHHKaJIBbHOE IIpHUpoaHoe siBiieHne. Kputepusmu Bei0opa 00beKTa st 00HAPYKEHUS STOTO SBIICHUS
BBICTYIIAIOT KOPOTKUH CPOK 00ECKpaxMaIlBaHU JUCTHEB, JIETKOE 00ECIIBEYMBAHUE, TIPOYHOCTD JINCTHEB,
o0ecrieurBaromas UxX JUINTEIHHOE XPaHEHHE B CITUPTE.

OnbITH yAAIOTCS JIUIIb C PACTCHUSIMU, JTUCThS. KOTOPBIX MPEABAPUTENBHO COBEPIIEHHO 00ECKPAXMATICHBI.
3UMO AT OMBITA JIYYIE BCEI'O UCIONB30BaTh NPUMYJTY WIN MEIAPrOHUI0, OTIMYAIOLINECS YCUICHHBIM
oOpa3oBaHHeM Kpaxmaia. BecHoil ke, TOCKONBKY B MX JIMCTHSAX HAKAIIMBACTCSl MHOTO KpaxMmaia U JTHCTbS
TPYOHO 00eCKpaxMalluTh, CIIETyeT B3ATh KaKkoe-JIH0O0 JIpyroe pacTeHune, HallpuMep FOPTEH3UI0 WIH (QYKCHIO,
CoZiepyKaIllue MEHBILE Kpaxmaa.

[TopoOpaB pacTeHue, HEOOXOIUMO 3aTEMHHTh JIUCThS: HAJIETh HAa HUX CIIEIMAIbHO H3rOTOBJICHHbIC TTAKEThI U3
TUTOTHOW YEpHOM OyMard WM MOCTaBUTh pacTeHHe Ha 3-4 CYyTOK B TEIUIOE TEMHOE MecTo (B MIKad WK SIIHK)
(B 3THX YCIIOBHUSIX HAXOJSIIMIACS B IUCThIX KPaxMall PEBPAILIACTCsI B caxap, KOTOPbIi 3aTeM OTTeKaeT n3
JIUCTHEB).

Ilo ucreuenun YKa3aHHOT'O BPEMCHHU 3aTEMHCHU HAA0 TPOU3BECTHU fIOI[Hym Hp06y Ha KpaxMaJl 11
IMOATBECPIKACHUA ITOJTHOT'O O6eCKanMaJ'IHBaHI/I}I JINCTHECB.

OMNBITE MOTYT POBOJIUTHCS KaK B Ta0OPAaTOPHBIX YCIOBUAX (B KaOMHETaX OMOJIOTHU U XUMHH), TaK U B
moJieBbIX. [IpOBOIS SKCTIEPUMEHT, yJamuecs TOJHKHBI CaMOCTOSTEeNILHO HAMTH pacTeHUs, HAanOoJIee IMOJTHO
OTBEYAroIIHe TPEOOBAHUSAM OIIBITOB, YCTAHOBUTS JIJIS KQKJIOTO U3 HUX BIMSHUE TPOIOJKUTEIBHOCTH
3aTeMHEHHS B Pa3HbIe MEPHOABI rojla Ha 00eCKpaxMalliBaHUE JIUCThEB, BIMSIHUE HHTEHCUBHOCTH U
MIPOOJDKUTEIILHOCTH OCBEIICHUS Ha CKOPOCTh 00pa30BaHuUs Kpaxmalia B IUCThSX | Jp.

PeSyJ'ILTaTI)I HaOJII0ICHUM CJICAYET 3alUChIBaTh, TIIATCIIBHO aHAJIM3UPOBATD, A€j1asd COOTBECT- CTBYIOILIINEC
BBIBOJBI.

Xom paboThr:

1. Ha obGeckpaxMasleHHBIE JIUCThS PACTEHUS IPUKPETIUTH SKPAHBI M3 IDIOTHOM YePHOM Oymaru ¢
BBIPE3aHHOW Ha BEepXHEH CTOpOHE (PUTYPKOH.

2. OCTaBUTH JHCTHS HA CBETY, BAPHUPYS BPEMsl SKCIIO3UIIMHU OT 2 10 5 4 — BpeMs, B TCUCHHUE KOTOPOT'O B
JHCTBSIX 00pa3yeTcs U HaKaIUTUBAeTCs KpaxMall.

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

4. OO6paboTKa JUCTHEB B KUIISIICH BOJE OCYIICCTBIICTCS C IENBI0 Pa3pyIIUTh KICTKA PACTCHUS, YTOOBI
MOTOM 00ECHeYHTh MOJHOE U3 BIIeUeHHe XJIopoduinia 1 Kieiictepu3oBaTh B HUX Kpaxmai. Jis: atoro
ITOJIOKUTh JIUCThS B XUMHUYECKUM CTaKaH C He6OJ'H>]J_[I/IM KOJIMYECTBOM FOqueﬁ BO/JIbI, HATrpPE€TH Ha
CIUPTOBKE JI0 KUIICHUS U KUIISITUTH B TeUEHHE 2-3 MHH.

5. OO6paboTka TUCTHEB B KUIAIIEM CITUPTE MPOUZBOIAUTCS ISl U3BJICUSHHSI XJIOPO(HILIA, 9TOOBI OH HE
MeTIaJl IPH MOCIEAYIOIIEM OKPAIIiBAHIH JINCTHEB HOIOM.

6. Bo uzbexaHue 0)Kora KUMATUTh CITUPT CIISAYET Ha BOJISHOW OaHe: JOCTaB MUHIIETOM JIUCT U3 CTakaHa
C KUIIAIIEH BOJOU, IIEPEHECTH €r0 B APYroi, MEHBIIETO pa3Mepa, CTakaH CO CIIMPTOM, BCTABUTh €T0 B
CTaKaH ¢ KUIIAIEeH BOIOM U MPOI0JKaTh HarpeBaTh Ha CIMPTOBKE /10 TEX 0P, MI0Ka BCE JIUCThS
MOJTHOCTHIO He obecieTaTes (8-10 MuH). BMecTo BoasiHOM 0aHM MOKHO MCIIOIB30BATh
METAJUTHUECKYIO KPYXKKY.

7. Kormaa qucThst 00eCBETATCS, TOCTATh HX M3 CITUPTA, MOJIOKHUTH Ha 0elTyro GaphopoByrO TapelKy Wi
6.]'[1'0,[[116 1 THIATCJIbHO MPOMBITH ropsmef/'l BOI[Oﬁ U YAaJICHU CIUPTa U MOJIHOTO pa3sMATr4CHUA
TKaHel IucTa (PU KUTSTYCHUH B CIMPTE TKAHU CTAHOBSITCS )KECTKUMU, U JIHCT MOXKET OBITh JIETKO
TIOBPEIK/ICH TPH PACIPABIICHUN). 3aTEM BOIY CIUTE.

8. IIpoba Ha kpaxmain. C IOMOIIBIO IMHIETA U KUCTOUYKH OCTOPOXKHO PACIPABHUTH JIUCTHS M OOINUTH
cJ1abbIM PacTBOPOM Hoja B HOAUCTOM Kayuy. [Ipn 10CTaTOYHOM BBIIEP)KMBAHIH HA CBETY Ha JINCTBAX
MOSIBIISIIOTCS] YSTKHUE KPaxMalbHbIC (PUTYPHL, T. €. T€ YYaCTKH JIUCTA, KOTOPbIE OBUTH OCBEIICHHI,
OKpAIIUBAIOTCS TIO/ ACHCTBHEM HoJa B CHHUI LIBET, @ 3aTEMHEHHBIE OCTAIOTCsl OECIIBETHRIMH MITH
OKpAILIUBAIOTCS B XKENTHII BET — KpaxMasa B HUX HET.

9. PaznuuHast HHTEHCUBHOCTD OKpalrMBaHUs I710)10M B CHHHM OBET B 3aBUCUMOCTHU OT JJIMTCIBbHOCTHU
OKCIIO3UIMNHU CBUACTCIIBCTBYCT O BIIMAHUHA ITPOAOJDKUTCIBHOCTH OCBCUICHU A Ha HAKOINNICHHUE KpaxMaJia
B JIMCTBAX.



Puc. IToyuenne kpaxmMaabHOH QUTyphl Ha 00€CKpaXxMaleHHOM JICTE PACTCHHUS

¢ororpacus Ha nucte.

Ha obeckpaxMaieHHOM JIHCTE MOXKHO TakXe HOIXyduTh (potorpaduro. s 3TOro HIKHIOI CTOPOHY JINCTA
3aTeMHUTh KYCKOM MATKOTO KapToHa. Ha BEpXHIOI CTOPOHY MOJIOKUTH OYeHb KOHTPACTHBII HEraTuB U
CKPEMHTD €T0 C JIMCTOM U KApTOHOM KaHIIETSIPCKUMHU CKpeIKaMu. J{enaTs 3T0 Hy>KHO OCTOPO’KHO, YTOOBI HE
MOBPEIUTD JIUCT. JIUCT OCTaBUTH HA CBETY Ha 6-8 U, IIOCIIe Yero NOABEPTHYTh ero 00paboTke, KaK yKa3aHo
BBIIIIE, U TIPOSIBUTH PACTBOPOM 012 B HOAUCTOM Kanuu. Beckope Ha TMCTe MOSIBUTCS TTO3UTUBHOE
nzobpaxkenue. Ha cBeTnbIx MecTax HeraTuBa obpa3yercs kpaxmail. JIUCT ¢ OTIedaTKOM CMOHTUPOBATh Ha
CTEKJITHHOH TUTACTHHKE, TIOMECTUTH B OaHKY CO CIIUPTOM, KyJa J0OaBUTh HEMHOTO PAacTBOpA Hoaa B HOAUCTOM
Kanmuy. Takol JTUCT MOXKHO XPaHUTh M UCIIOJIB30BATh I IEMOHCTPAIIHY.

Habnroneunwue:

PocToBble IBHKEHUS paCTEHI/Iﬁ moJa BJMAAHHEM CBE€TAa — TPOIIU3MbI.

Heanb: [TokazaTs XxapakTep pocTa BET€TAaTUBHBIX OPTaHOB pacTeHuH (cTeOIIs, JrcTa U KOPHS) IPU X
OTHOCTOPOHHEM OCBEIIICHHL.

Martepuainsl 1 000pyJJOBaHUE:!

CemeHa oBca, TOpoXa, IMOICOTHEYHNKA, KAITyCThI, TIWHSHBIN TOPIIOUEK C JPEBECHBIMU OIUIIKAMU,
MOJIJIOHHUK, (POTOTpONMUYEcKas kKamepa, 0aHOUYKa U3-T10/1 CMETAHBI, OJIF0/IIe, CTEKJISTHHAS ITACTHHKA,
(unpTpoBanbHas Oymara, MapJisi, HOKHUIIbI, HUTKH.

MeTtoaudeckre peKoOMeH AN

B ocHOBE (hOTOTPONHM3MOB JIEKHUT pa3IMIHASI CKOPOCTh POCTa OTACIBHBIX YIaCTKOB TKAHU OJHOTO U TOTO K
opraHa B CBSI3U C HEPABHOMEPHOW OCBEIIEHHOCTHIO NX. Kak M3BECTHO, CBET ABIACTCS (pakTopoM,
MOJABJISIOIINM BTOPYIO a3y pocTa KIETOK — PacTsKEHHUE.

B cmry aToro obparienHast K MCTOYHHUKY CBETa CTOPOHA OpraHa pacTeT MeIJICHHEe, YeM IIPOTHUBOIOIOKHAS
eit. bosee OBICTPBIN POCT OpraHa ¢ HEJJOCTATOYHOCTHIO OCBEIIEHHON CTOPOHBI O0YCJIOBIMBAET U3THO €ro Mo
HaIlpaBJICHHUIO K UICTOYHUKY CBCTA.

B ycnoBusix 0lHOCTOPOHHETO OCBEIIECHHUS ABMXKEHHE PACTYLIEr0 OpraHa B CTOPOHY CBETa Ha3bIBAeTCA
MOJIOKUTENBHBIM (POTOTPOIU3MOM. DTO SBIEHUE IUPOKO PACIIPOCTPAHEHO B PACTUTEIBHOM MHUPE.

H3MeHeHue pacnonoKeHus pacTyIlero opraHa moj ASHCTBUEM CBETA, MEPIEHANKYISIPHO NaJarolUM Ha HETo
JTydaM, HOCUT Ha3BaHHE MONEpevHoro (GoToTponu3Ma. SIBieHne nomnepeyHoro GoToTponusmMa 0oeceInBacT
Tydlllee yJIaBIMBaHUE COJTHEYHOIO CBETa, 0€3 KOTOPOro HEBO3MOXKHO 00pa30BaHUE B IMCTHAX OPraHUYECKUX
BEIIECTB.



Ecnu ke y pacrtyiero oprasa o6pa3oBajicsi H3THO B CTOPOHY, IPOTHBOIIOJIOKHYIO OT UCTOYHHKA CBeTa (pHC.),
HUMEET MECTO OTPHUIATENBHEIA (hoToTponu3M. OH BCTPeYaeTCsl CPABHUTEIBHO Y HEMHOTUX PACTCHUIA.
OnucaHHbIe HIXKE METO/IbI H3yUeHHUs] POTOTPOIIUYESCKUX H3THO0B MOTYT CIIY)KHTh OCHOBOM ISl IIPOBEICHUS
y4alMMHUCs UCCIeI0BATENbCKON paboTel. HanprMep, peicTaBiseT HHTEpEC H3y4HTh CKOPOCTh
(hoToTponIUeCKUX U3rHOOB CTEOI M KOPHS B 3aBUCHMOCTH OT BHUJIOBOTO M COPTOBOTO COCTaBa PACTCHUI, UX
BO3pacTa, MPOJOIKUTEIbHOCTH U NHTEHCUBHOCTH OCBEIICHUSI, CIIEKTPAJIBHOTO COCTABA CBETA, B YCIOBHUSIX
JBYXCTOPOHHETO OCBEILCHHUS YaCTel pacTeHUH pa3IHuyHbIMHU 110 MOIIHOCTH HCTOYHUKAMH CBETA.

Puc. Tponu3msl pacTeHuii:
a — (hoToTporuecKuii N3rnd KOJIESONTHIIA OBCA B 3aBUCHMOCTH OT JITUTEIIBHOCTH, U, OCBEILECHHUS; O

e  (OTOTPOIHU3M MPOPOCTKA TOPUHUIIBI (TIOJOKUTENBHBIN Y TUIIOKOTHJIS, OTPULATENbHBIN Y
3apOIBIIIEBOTO KOPHS, TOPH30HTAIBHBIN Y TUCTHEB)

JlaGopatopHast padota Ne 14

«['oMOJIOrMYHBIE M AHAJIOTHYHbIE OpraHbl paCTEHHﬁ)).

]_Ie.]'l]): N3YYUTH IIPUMEPBI TOMOJIOTHUYHBIX U aHAJIOTMYHBIX OPraHOB JINCTOBOI'O U 1mobGeroBoro IIPOUCXOKIACHUA.

O0OopynoBanye U MaTepHaJl: KUBOI WK repOapHBIil MaTepHal ¢ METaMOP(U3UPOBAHHBIME JTHCThSIMU
(nmoberu 6apbapuca, ropoxa, YepTOIOJIOXa, OOSIPBIITHHKA)

Xon paboThI:

1. Ha xwuBoM min repOapHOM MaTepHaje MPOaHATN3HPOBATH TOMOJIOTHYHEIC U aHAJIOTHYHEBIE OPTaHBI
mo0OEroBoro, JTMCTOBOTO MPOUCXOMKICHHUSI.

2. 3apucoBaTh IpUMEPHI TAKUX OPTaHOB.

3. PaSlIeJ'[I/ITB BC€ U3YYCHHBIC PACTCHU HA I'PYIIIIBI C aHAJIOTMYHBIMHA OpraHaMu U COCTaBUTh UX CITMCKH.

JlaGoparopHas padoTa Ne 15.

«BunonsMeHeHHbIe MO0eru: KJIy0eHb, TyKOBHLIA».



Ieanb: moKa3aTh 0COOEHHOCTH CTPOCHHMS JIyKOBHUIIBI, KIYOHS KaK BUIOU3MEHEHHBIX MIOA3EMHBIX ITOOETOB.
O0opynoBaHNe H MATEPHAJIBI: JIYKOBHUIIA JTyKa PETYaToro, KIyOeHb KapToQes, CKaTbIICITH.
Xomx paboThr:

1. PaccMotpuTe BHElIHEe CTpOeHHE TYKOBHUIILL. Kakoe 3HaueHHE UMEIOT cyxue yenryn? Kakue KopHU
(hopmupyroTcs Ha rykoBuie? Kakoit THIT KOpHEBOW CUCTEMBI Pa3BUBACTCA y JIyKa PerrdaToro?

2. PaspexbTe JIyKOBHUILY Ha JIBE TIOJIOBHHBI, PACCMOTPHUTE BHYTPEHHEE CTPOCHHE JIyKOBUIIEL. Haiimure
JIOHIIE, COYHBIE YenTyn, moukn. Kakoe 3HaueHne OHN UMEIOT?

3. 3apwucyiite B TETpaau CTPOCHUE TYKOBHIIBL, IIOAMUIIUTE HA PUCYHKE MTOYKY, JOHIIE, KOKUCTYIO U
MSCUCTYIO YELIYIO.

4. OTBeThTE Ha BOIIPOC:

Uro takoe uvenrys? [aiite onpenenenne. Kakyro QyHKIHIO BBITOTHSAET Yenrys?
1. Broxa: Tak kak B CTPOCHUH JTYKOBHUIIBI MOKHO Pa3IMYUTh

, TO 3HAYUT JTyKOBHIIA — BUJON3MEHEHHEI ITO0eT.
1. PaccMoTpuTe BHEIIHEE CTPOCHUE KITyOHS.

2. 3apmucyiiTe BHEIIHEE CTPOCHHUE KIYOHS KapTO(dels B TeTpaab, IIOAMHUIINTE Ha PUCYHKE BEPXYIIKY,
IJIa3KH, OCHOBaHHUE.

3. Paspexbte KIIyOeHb KapTOQels Ha JBE MOJIOBUHBI, PACCMOTPUTE BHYTPEHHEE CTPOCHUE KITYOHS.

4. 3apucyiite B TeTpaau CTpOCHUE KITyOHs, TOANUIINTE HA PUCYHKE KaMOUi, KOXKHILY, JIy0, CepLeBUHY
U JIPEBECHHY.

5.  OtBeTbTe Ha BOIpoOC:
Yro Takoe rirazok? Jlaite onpeneneHue. Kakyro yHKINIO BHITOIHSIET I1a30K?

[Touemy Ha OHOM KOHIIE IJIA3KOB OOJIbIIe, 4eM Ha IpyroM? BriBoa: Tak Kak B CTPOSHUH KIYOHS MOXKHO
Pa3IHYINTD

, TO 3HAUUT KIIyO€Hb — BUJION3MEHEHHBII CTEOEb.
BrBox: Tak kak B CTpOSHUH KITyOHS MOKHO Pa3iIHIUTh

, TO 3HAUUT KIIyO€Hb — BHJION3MEHEHHBIH MTOOET.

JlaGopatopHast padota Ne 16

«CTpOCHI/Ie HBCTKA»

Hean: gate npencrasienue o0 00MEeM IITaHe CTPOSHHS IIBETKA, KaK 0COOOM OpraHe pa3MHOXKCHUS, TOKA3aTh
pazHo0Opasue CTPOCHUS IIBETKOB.

Marepuasnl u 0dopynoBanme: [[BeTku Tabaka, kKaparaHbl JPEBOBUIHOM (aKallUH KEITO ), ropoxa
MIOCEBHOTO, KapTo(eIst, JIyIbl, IIPemapoBaIbHEIC UTIB, PEAMETHEIC CTEKIIA.

JemMoHcTpauusi: HacTeHHas Tabmuia « CTpoeHHEe IBETKA», THHAMHYECKUE MOJICIH IIBETKOB Pa3HbIX
CEMEUCTB.

Xon paboThI:

1. HaiiTi y IBETKOB Yalle4yKy, BEeHUMK, THIYMHKH, TTECTUK. [[BeToMIOXKE.



2. TlpoaHanu3upoBaTh CTPOCHHE IIBETKOB Pa3HBIX pacTeHUH, HaliTH od1iee.
3. CpaBHHTH MEXy COOOU YalIeuku IIBETKOB ropoxa, Tabaka.
4. 3apucyiite 11BeTKH, 0003HAUbTE YACTH.

CocraBbTe KpaTKyIO XapaKTepUCTUKY U3yUYEHHBIX [[BETKOB: TUIl CHMMETPHUH, ABOWHON WIIA MIPOCTOM
OKOJIOIIBETHHK, CBOOOAHBIN MM CPOCIIHIACS, (popMa, YHCIIO WICHOB.

JlaGopatopHast padota Ne 17
«CTpoeHnne runenest 1 aHAPOIES».
Henb: u3y4nth 0COOCHHOCTH CTPOCHHS THIYMHOK M [IECTHKA.

MaTepnam)l H 060PYI(0B3HI/IC: MUKPOCKOIIbI, UIJIbI, JIYIIbI, Sa(l)I/IKCI/IpOBaHHI)Ie WJIN )XUBBIC IBCTHI, TOTOBBIM
Ipernapar Ccpe3a NblJIbHUKA, MOACIN IBETKOB, HACTCHHBIC Ta6HI/II_II)I.

XoJ paboThI:

Usyuenue anapores

1. PaccMoTpeTb U 1aTh KPaTKYIO XapaKTEPUCTUKY CTPOSHUS aHIpOIles ITUITIOBHUKA, TIOJbIIaHA, PEeIbKU
JIMKOH, TOpOXa, TMOICOTHEUYHUKA.

2. OGpaTI/ITe BHHUMAHUC Ha KOJMYCCTBO ThIYMHOK U UX B3aUMHOE€ PACIIOJIOKCHUEC IO OTHOMICHHUIO K
JICTIECTKAaM, HYalllCJIUCTUKaM, JJIMHY ThIYMHOYHBIX HHTeﬁ, HX CpaCTaHuC.

3. Ilpoananm3upoBaTh U 3apHCOBATH OAHY U3 THIYMHOK IPEIIOKEHHBIX IIBETKOB. O003HAYHUTE YacTH
THIYMHKU.

4, PaccMoTpeTh B MUKPOCKOIT TIONIEPEYHBIN cpe3 MbUIbHUKA (IIOCTOSHHBINA Tpenapar).
5. 3apucoBaTh 1 0003HAUNTH €TO YACTH.

HN3ydyenne runenes.

1. 3apI/ICOBaTI> TECTUKU PA3HBIX LIBETKOB. ,Z[aTI) 3aKJIIOYCHUEC, U3 KaKOro 4ucia mjiIoa0JIMCTUKOB OHHU
COCTOAT, ONIPEACIINTD THUII 3aBA3H — BEPXHAA UIIH HUXKHAA.

2. 3apucoBaTh MOMEPEUHbIC CPe3bl 3aBsizei IBETKOB. OTpeneanTh THUI THHELIes.
3. OO603HAYHTH YACTH.
JlabopatopHast pabota Ne 18
«®opmyna u quarpamma nBerka» Lledb: HAyIuThCS COCTABITH GOPMYIY U JHArPAMMY I[BETKOB.

MarepuaJibl 4 000py/10BaHHUE: )KUBbIC WK (DUKCUPOBAHHBIC IIBETKH JINIIUH, PEIbKH JUKOM, OTYypIIa, SIOIOHH,
BHIITHH, (acoiu, Topoxa U JIp.

Xon paboThI:
1. Tlpoananu3upyiTe CTpOCHHE IIBETKOB PA3HBIX PACTCHHU.

2. CocraBbTe UX (POPMYIY U JHATPAMMEIL, UCTIONB3Ys OMPEICICHHBIE CHMBOJIEIL.

Jlaboparopnast padota Ne 19

«O3HaKkoMJIeHHE C Pa3HBIMH THUIIAMHA COIIBeTPlﬁ»



Hean: 0000LKMTh MPEACTABICHHE O CTPOSHUH COLBETUH M MX 3HAYCHHU, O3HAKOMHTH C TUIIAMHU COL[BETHI U
uX pazHooOpa3uem.

MatepuaJjibl: HA0OPHI BBICYIIEHHBIX COIIBETUH Pa3HBIX THIIOB.

Meroauueckue PEKOMEHAAUN

CorBeTrie — IBETOHOCHBIH IMOOET, JIMIICHHBIN HACTOSIIMX JINCTheB. L[eHTpaibHas JacTh mobdera rnpecTaBieHa
ctebieM (IIBETOHOCOM), B y3J1aX KOTOPOTO PaCcIOIOKEHbI 0COObIE INCThs — MPUIBETHUKU. B masyxax
MPULIBETHUKOB pa3BUBatoTcs BeTKH. COIBETHE BO3HUKIIO B pE3yJIbTaTe

OBOJIFOIITMHU KaK HpI/ICHOCO6HeHI/I€ K onbuieHN0. OOBIYHO B COLBETUA O6T)€Z[I/IH€HI)I MCJIKHMEC IIBETKH, YTO ACIACT
COLBCTHUA 0oJlee 3aMETHBIMU U 00€CIICUHBACT HOpMaJIbHBIC YCJIOBUA UL ONBLUJICHUS, a4 TAKIKE IOBLIIIACT
BEPOATHOCTD OIIBIJIICHUA.

Ha6opsI conpeTniit MOTyT OBITH CIEIYIOIIMME: IPOCTHIC COIBETUS: MMPOCTOH KOJIOC (TTIOJOPOKHUKHU OOIBIION 1
CpeIHUA),

O MpocTas KUCTh (depeMyxa 0OBIKHOBCHHAS, TOPOIICK MBIIIHHBIN),
O MPOCTOM MOYATOK (aup OOBIKHOBEHHBIH, OETOKPBITLHUK OOJIOTHBIN),

O TMPOCTOU 30HTHK (MIEPBOIBET BECEHHUM, JIYK perMYaThlii, 4eCHOK, BUIIIHS OOBIKHOBEHHAS ),
roJIoBKa (KJIEBEp JIyTOBOMU, TIOI3YUH U Ap., YePHOTOJIOBKAa OOBIKHOBEHHAS),

O MIUTOK (TpylIa OOBIKHOBEHHAS, MMy3bIPETIOIHUK KalTHHOJIUCTHBI),
O KOp3WHKA (HUBSIHUK OOBIKHOBEHHEIM, ITyIIaBKa KPaCcHIIbHAS, OAYBAaHUHK JICKAPCTBEHHEIH);

CJIOKHBIC COLIBETHUS.

O  CIOXHBIH KOJIOC (POKb TIOCEBHAS, MBIPEH MOJI3YIHid),
O  CIIOKHAsl KUCTh (MeTesKa) (CHpeHb OOBIKHOBEHHAs),

O  CJIOXHBIH MUTOK (THICSYCITUCTHUK OOBIKHOBEHHBIHN, pOWHA OOBIKHOBEHHAS ), CIIOMKHBIN
30HTHK (YKpOI OOBIKHOBEHHBII, MOPKOBB IMIOCEBHASI U IUKAs),

O  CIIOXHBIH MOYATOK (KyKypy3a OOBIKHOBEHHA).

3HaKOMCTBO C COLIBETHSIMU CJIeyeT HauMHATh C PACCMOTPEHMS MPOCTHIX COLBETHH. Tak, Ha MpUMepe KUCTH
BBI MOJKETE BHauaJle MOHATH OOIIMI NPUHIMI cTpoeHHs conBeTrs. HeoOxoammMo, 9To0B! He TOJIBKO YCBOMIH
CTPOEHHUE COLBETUHN Ka)KI0r0 BU/A, HO U HAYYMIIUCh HAXOJUTh CXOACTBO U Pa3Iu4Us MKy Pa3HbIMU
COLBETHSMH 3TOH I'PYIIIBI (KUCTH-KOJIOC, KOJIOC-TIOYATOK, IIIUTOK-30HTHUK H T.1I.).

AHAIOTUYHO HAJI0 M3YYaTh U CIOXKHBIE COI[BETHS. YUaIrecs IOJDKHBI TAKKE YSICHUTH OTIIHYUS CIOXKHBIX
COIBETHUH OT IPOCTHIX.

Xomx paboThr:
1. PaccMoOTpeTh MPOCTHIC COIBETHSI.

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

3. PaCCMOTpeTB CJIOKHBIC COLIBCTHA. CpaBHI/ITB CJIOKHBIC COUBETUA C OTHOMMCHHBIMU NIPOCTBIMU
(CJ'IO)KHLII‘/JI 30HTHK'Hp0CTOﬁ 30HTHUK, TPOCTasA KUCTb-METCJIKA U T. I[.).

4. OroOpaTh pacTeHHS, Y KOTOPBIX CJIOXKHBIE COI[BETHSI 00Pa30BaHBI MPOCTHIMU COLBETHSIMH (HAIIpUMeEp,
Y TBHICSYEIMCTHUKA U MIKMBI CIIOXKHBIE IUTKH 00pa30BaHbl KOP3MHKAMH H T. II.).

5. 3apucoBaTh cCXeMaTHYHO CTPOSHHUE MMPOCTHIX U CIIOKHBIX COIBETHH, a TAKXKE 3aMUCaTh HA3BAHUS
pacTeHui, UMEIOLIMX TOT UM UHOM TUI COLIBETHUS.



JlabopatopHast padota Ne 20 M3yueHue CTpOCHHS CEMSH JIBYIOJLHBIX PACTCHUH.

HeJIB: IToka3atk 0COOCHHOCTH CTPOCHU CEMAH 0e3 SHAOoCIEpMa.

MatepuaJjibl 1 06opyaoBaHue. [IpeaBapuTenbHO (3a CyTKH) 3aMOYEHHBIC CeMeHa (acod, Yamku [lerpu,
(unbTpoBanbHAS OyMara, py9IHbIC JTYIIbI, THHIETHI, CKATBIICITH WX JIE3BUS.

Xomx paboTh:
1. PaccMotrpeTs HaOyXIMe B BOJIe ceMeHa (acoil HEBOOPYKEHHBIM IJIa30M
2. CxaimbIeneM OCTOPOXKHO CHSTh KOXKYPY CEMEHH.

3. Haiitu 3apofpIiiI, COCTOSIIHNIA U3 JBYX KPYITHBIX CEMSIOJICH (TIEPBBIX 3apOJIBIIICBBIX JIHCTHEB),
3apOIBIILEBHII KOPEIIOK, CTEOETICK W OYCUKY

4. 3apucoBaTb 3apOAbIII U 0003HAYUTH €0 YaCTH.

Cewms (hacomu: a — oOIwiA BUI; 6 — 3apOJIbILI;

1 — kopemiok; 2 — ceMsaBX0[; 3 — pyOuuKk 4 — ceMEHHOH I1I0B; 5 — moyeuka; 6 — credenex; 7 — CeMSI0Is.

JlaGoparopnast pabota Ne 21

I/I3yqel-me CTpo€HUsA CEMHAH OAHOA0/JIbHBIX paCTeHHﬁ.

Hean: [Toka3aTh 0COOCHHOCTH CTPOCHUS CEMSH C SHIOCTIEPMOM.

MatepuaJjibl 1 06opyaoBaHue: Cyxue U IpeJBapUTENIbHO (32 CYTKH) 3aMOYCHHBIC 36PHOBKH TIIICHUIIBI, PXKH
U OBca, Jamku lletpy, punsrpoBanbHas Oymara, pydHbIe JTyIbl (C KpaTHBIM YBEIHYICHUEM ), THHIICTHI,
CKaJIbIIENIU WX JIE3BUSL.

Xon paboThI:
1. VYuntens pa3zmaer ydJammmcs cyxue M HaOyXInue B Boje 3epHOBKH (B gamkax [letpn).

2. W3y4uuTsb U 3apuCOBATh BHEUIHUI BH]] 36pPHOBKH.



3. 3aMoOuYeHHYIO B BOJIC 3€PHOBKY CKaJIbIICIIEM HJIU JIE3BUEM pa3pe3aTh BIIOJb (depe3 OOpO3IKy U
3apOJIbILI).

4. PaccMOTpeTh ¢ IIOMOIIBIO JIYITBI IPOJOIBHBINA Cpe3 3epHOBKH, H3YUUTH CTPOSHHE 3apOIBIIIa 1
SH/IOCIIEPMOM.

5. 3apucoBaTh MpoJOIBHBIN Cpe3 3ePHOBKH, 0003HAYHMB YaCTH 3€PHOBKHU U 3apojbima. Pruc. 3epHoBKa
A & it T

MNIICHUIBI:

1 — sHmocnepMm; 2 — IMUTOK; 3 — 3apOAbIIIL; 4 — OKOJIOTUIOJHUK, CPOCIIHMICSA C CEMEHHON KOXKYPOH.

JlabopatopHast pabota Ne 22

Brinenenune kpaxmadna, 6esika (KJIeliKOBUHBI), ;KMPA U3 CEMSIH.

Henan: Hayuuts 0OHapyKUBaTh Kpaxmall, OSJIKH 1 )KUPBI B CEMEHAX PACTEHH, 03HAKOMHUTH C HEKOTOPBIMH
CBOWCTBaMH OEITKOB, Kpaxmaia U KHPOB.

MatepuaJjbl 1 060pyaoBaHue: CeMeHa MMOJICOTHEUHUKA, TOPOXa, KIEIIEBUHBI, 3pPHOBKU OBCA, MIICHUIIBI,
PXH,.

10%-ns1it pactBop eaxoii menoun (KOH nm NaOH), 1%-Hblii pacTBOp MeTHOTO Kynopoca, pacTBop Hoja B
HOJMCTOM KaJluH, OCMHEBas KMCIO0Ta, CKaJIbIIEIH, MUKPOCKOIIBL, IPeNapoBaIbHbIC IPUHAICKHOCTH,
CTEKJISIHHBIE OaHKH eMKOCTBIO 0,5 J1, haphopoBbIe TapelKu, MapIIs.

Xon paboThI:
KpaxmasbHble 3epHa B CeMEHAX pacTEHUIL.

1. 3a HEeCKOJIbKO YacoB JI0 3aHSATHIA 3aMOYHTH B BOJIC 3¢PHOBKH IIICHUIIBI, OBCA, P)KU, CEMEHA rOpoXa,
(acomu u T. .

2. Pa3pesaB 3epHOBKY (ceMsi), C TOBEPXHOCTH Cpe3a CHATH UIII0i HEOOIBIIOE KOTHYECTBO MSIKOTH,
HIOMECTHUTH €€ B KAIUTIO BOJBI HA IPEIMETHOM CTEKIIE, HAKPBITH TOKPOBHBIM CTEKIIOM.

3. Korna u3 pa3pymeHHbIX KIETOK B KaIlIio BOABI BEINAAYT KPaxMaabHbIE 3€pPHA, PACCMOTPETh
MOJTy4eHHbIE IIpenapaThl BHAUaNIE IPH MAJIOM YBEIWYICHUH MHKPOCKOIA, & TOTOM P OOJIBIIOM.

4. CpaBHHUTB IO (opMe, BENUUNHE, CTPOSHHUIO KPaxMaJbHbIE 3€pHa MIIEHHUIIbI, OBCA, PXKH, TOpoXxa,
(aconu u apyrux pacreHuit. (OHU 3aMETHO pa3IUYaAOTCs, MOCKOJIBKY XapakTep oOMeHa BEIeCTB y
Pa3HBIX paCTEHHUI HEOINHAKOB. )

5. 3apI/ICOBaTB KpaxMaJIbHBIC 3€pHa U OOBSICHUTE TPUYHHBI UX CJIOUCTOCTH.

6. OmpenennTb XUMHYECKHH COCTaB KpaxMaJIbHBIX 3epeH. [ 5Toro HaHecHTe Ha Karnlo pacTBOpa Hoxa
Ha IIperapaTt, akKypaTHO IPHUIIOAHSB IIOKPOBHOE cTekII0. KpaxManbHbIe 3epHa IPHOOPETYT CHavYasa
CHHE-(QHOJICTOBYIO OKPACKY, a 3aT€M IOUTH YECPHYIO.

Onpenenenne 6enka (KISHKOBHHBI) MIICHHYHONH MYKH.

1. Ha Tapenky HachIaTh JBE CTOJIOBBIEC JIOKKH MIIIEHUYHOW MYKH, J00OABUTh HEMHOTO BOJIbI ¥ 3aMECUTh
Tecto. OHO TOJDKHO OBITH OAHOPOTHBIM U KPYTHIM.



[Toce 3TOro NONOKUTH KYCOK TECTa MOJIOKUTH B MapIIIO.
OnycTuTe Mapilo ¢ KyCKOM TeCTa BHYTpH B OaHKy ¢ Bojioi. [IpombiBaiiTe TeCTO B BOJIE.

Bopa B OaHke moMyTHeET OT kpaxmaia. Uepe3 HEKOTOpoe BpeMsl pa3BEpHYTh MapIlto.

a > LN

Ha mapiie BbI yBUIUTE CITIONIHYIO KICHKYIO TATYUYIO MacCy, KOTOpas PECTaBIsAET coO00i
KIICHKOBUHY — PaCTUTEIBHBIN OEJIOK.

6. Hanecrtn Ha Hee CTEKIITHHOM nanoukoit 1-% pacTBop menoun. Yepes HEKOTOPOE BpeMs IpHOaBUTH O
KarsiM 1% pacTBop MeJHOro Kynopoca.

7. HabOnronmaiite, kak OEIKOBEIC BEIIECTBA OKPACATCS B (DMONETOBBIN IBET (3TO OMYpeTOBast peakiiys Ha
Oenkn).

8. DBenkoBbIe BelecTBa 3apaHee 3aMOYCHHBIX M Pa30yXIINX ceMsH ropoxa, (hacoiu Hape3aTh IITHHHBIM
KyCOYKaMH.

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

10. 3aTeM cMOYHUTH Ccpe3bl CIAOBIM PACTBOPOM €IIKOTO Kaus. [IoBepXHOCTh OKpacHTCs B KpaCHOBATO-
(buoneToBbIi BET (OMypeToBas peakius), YTO TOBOPUT O HAIMYMH B CEMEHaxX 000OBBIX pacTeHUI
Oenxa.

3armacHbIe )KHPBI B CEMEHaX IOJICOTHEUHUKA.

1. OuwncTHT ceMeHa MOACOIHECYHNKA OT OKOJIOILUIOHUKA.

2. Pa3gaBuTh CeMeHa MEXIY ABYMS JINCTaMH OeJIoi OyMmard.
3. Ha Oymare ocTaHyTCs XapaKTepHBIC KHPHBIC TISITHA.
4

Hanuuue >xupa MOXKHO OIpeNeNuTh U HaHEC] Ha TOHKUN Cpe3 CEeMEHH HECKOJIBKUX Kameslb OCMUEBOM
KHUCIIOTHI (MEKpOXUMUYECKUi crioco0). Habmrogaercst mouepHeHne TKaHeH pacTeHusl.

JlabopatopHast padota Ne 23 CtpoeHre U KiTacCU(pHUKAIHS TI00B.

Heab: cucreMaTH3upoBaTh 3HAHHS O CTPOSHHH IUIOJA U KIacCH(UKALIUH TUIO0B.
Martepuaisl 1 000pyI0BaHNUE:

CBEXHE WIK KOHCEPBUPOBAHHBIE MJI0/IbI TIOJICOTHEYHHKA, TIIICHUIIBI, 1y0a, JICIHUHBI, peIbKU TUKOMH,
MIMTOBHUKA, PSIOMHEL, OTYpIla, TOMaTa, Iepiia, Maka, pernapoBaIbHBIC HIIIBI, TIYIIHL.

OO01ue peKOMEeH AN

ITinox npenHa3HayeH IS 3ALUTHI CEMSIH, IS MX PACIIPOCTPAaHEHHs1, CBOHCTBEHEH TOJIBKO IOKPHITOCEMEHHBIM.
IMaprenokapruueckue IWIOAb 00pa3yroTcs 0€3 OIIOJOTBOPEHHUS U HE COCPIKAT CEMSH.

CrpoeHne m1oa: OKOIOIUIONHUK (TIeprKapm) U ceMeHa. OKOIOIUIOAHUK (GOPMUPYETCS U3 CTEHKH 3aBsI3H, a
WHOT/Ia U3 APYTUX YacTel I[BETKA U COCTOUT M3 TPEX CIIOEB: HAPYKHOTO (IK3aKapIria), CpeHETO (Me30Kapa),
SH/I0Kapna (BHYTpeHHUH cnoif). Comoaust BOSHUKAIOT U3 HECKONBKHX I[BETKOB (CBEKIIA) WM IIEJIOT0
coLBeTHUs (MHXHP, aHAHAC).

Pa3znooOpasue 1008 0YeHb BEJIMKO. DTO BBI3BAHO MPUCIIOCOOICHHE K pacipocTpaneHuto. Pasnoobpasue
IIJIO40B: CyXI/Ie " COYHBIC, OJHO- U MHOT'OCEMAHHBIC. HJ'[O}I HaA3bIBACTCSA HpOCTBIM, €CJIN B €10 O6pa3OBaHI/H/I
MPUHUMAET TOJILKO OJMH NecTUK. [1510/1, COOpaHHBIA HECKOJBKMMH NIECTHKAMH, Ha3bIBAIOT COOpHBIM. COUHBIC
(rocTsaHKa, siroaa, s610K0, reciepunnii). Cyxue miosl (KopoOoUKa, KeIyab, OpeX, CEMSIHKa, 36pPHOBKa, 600,
CTpy4oK). B 0CHOBY KiIaccH(pHUKAINU MOJOKEHBI CIICAYIONINE IPU3HAKK: KOJIHYESCTBO CEMSIH, CYXOU HITU
COYHBIN OKOJIOTUIOHHUK, BCKPHIBAHUE OKOJIOMJIOHUKA, YK CIIO TUIOA0TUCTHKOB.

Xon paboThI:



1. TlpoBecrtu aHann3 KOJUIEKIHH IJIO/IOB, ONPEICINTh, K KAKOH IPYIINe HX OTHOCAT, ¥ AaTh UM Ha3BaHHE.
2. 3apucoBaTh IUIOABI M 0003HAYNTH HX.

3. HaiinuTe o0Imune Mpu3HAKU BCEX TUIOMIOB.

JlaGopatopHast padota Ne 24

«HM3y4ueHne crpoeHusi MXa (HA MECTHBIX BUAAX)»

Hean: [Toka3atb 0COOEHHOCTH CTPOCHUS 3€JICHBIX M C(HarHOBBIX MXOB, UX OTJIMYHS OT JUIIAHHUKOB U
BOJIOpPOCTIEH.

MarepuaJjbl H 000pyaoBaHHe. 3aCyIICHHbIC PACTCHUS (HE MOHTUPOBAHHBIC HA JICTaX OyMaru) KyKylIKuHa
JBHA ¢ KOpoOoUKamH, charHyma ¢ kopoboukamu, gamku [lerpu ¢ Bogoi, Iymnsl, MEKPOCKONEI, IPeIMETHbIE U
IIOKPOBHBIE CTEKIIA, IPENapOBAIbHbIEC UTIIbI, HACTCHHBIEC TAOIUIIbL.

Mertoanueckne peKOMEH/IAINN:

KyKyIIKvH JeH sBseTcs npeJCTaBUTeNeM 3eIeHbIX MXO0B. C MOMOIIBIO JyIIbl B HIKHEH yacTH cTeOIs1 MOXKHO
paccMOTpeTh TOHKUE Oypble MHOTOKIIETOYHbIE HUTH — PU30HIBI (PUC.), KOTO- PbIE YaCTO BBIMOIHSIOT
¢yukmuio kopraeit. Ha cre6ire moodepesHo pacioioKeHbI JINCThsL. PacuneHenne Tena Ha cTeOeNnb U JICThS —
HauboJiee HAMIATHOE OTIMYHE MXOB — BBICIIIMX PACTEHUH OT JUIIAHHUKOB U BOJOPOCIEH — HU3LIMX.

JIuct KyKyLKrHa JIbHa MHOTOCIIOMHBIM, UMEET CPEAHION0 JKUIIKY, 10 KOTOPOH B JIMCT NOCTYNAIOT BOJa U
MUHEpaJbHEIEC COJH, a U3 JIUCTa B CTeOeNb — Oprannieckue BemecTsa Kopobouka HaxoquTes Ha THHHON
HOJKKE U TOJIHOCTBIO MOKPHITa BOMIIOUHBIM KOJMaukoM. Eciiu CHATH KOJIMayoK, BUAHA KPBIIIEUKa Ha
BEPXYIIKE KOPOOOUKH. Y 3pesoil KOpoOOUKHU KpPHIMICUKa JIETKO CHIMAETCSI, U TIOCIIE €€ YAaJIeHUs, BCTPSXUBAs
KOpOOOYKY HaJ IUCTOM OyMaru, MO>KHO U3BJI€Yb CHOPEL. C IIOMOIIBIO CIIOp MXH Pa3MHOKAIOTCS H
paccensitotcsi. M3 ciopsl BHauaie BhIpacTaeT MHOTOKJIETOUHAS HUTh, HA KOTOPOH 3aTeM 00pa3yroTcs TIOYKH, a
U3 HUX BBIPACTAIOT HOBBIE PACTECHUSI.

Cdarnym. ¥V charayma pusouisl OTCyTCTBYIOT. Ero ctebens BeTBuTcsl. OJJHH BETBU — KOPOTKHE,
HaxoJsIIuecs B BepXHEeH qacTu cTediis, — 00pa3yroT INIOTHYIO TONOBKY. Jlpyrue — 6osee NiIMHHBIC —
PAacIIoNOKEHBI IO MPSIMBIM YIIIOM OTHOCUTENHHO cTeOst. TpeThu — camMble JUIMHHBIC ¥ TOHKAE — TPIJICTAIOT K
cTeOITE0, KaKk OBl OKYTBIBasI €r0 BOMIOKOM. OHU CITOCOOCTBYIOT IPOBEICHUIO BOIBI C PACTBOPEHHBIMU B HEH
BenecTBaMu. Bojia mocTymnaeT B pacTeHUE Yepe3 Hapy)KHbIe MEPTBbIE KJIETKH.

Y xopoboukn carayma ecTh Kphlieyka. bouoHKOBHUIHAS MITH CJIeTKa YITMHEHHAs KOPOOOUKa, B KOTOPOU
co3peBaroT cropsl. CIIOphI B 3eMJI€ IPOPACTAIOT B HEOOJBIIYIO INIACTHHKY, UMEIOITYI0 pu3ouIsl. Ha Heit
3aKJIa/IBIBAIOTCS TOYKH, JAIOIINE HAYaJI0 HOBBIM pacTEeHUsAM c(arHyma.

Xomx paboThr:
1. C momombIo JIyTbl U3y9IHTE BHEIIHEE CTPOCHUE KYKYIIIKHHA JbHA.
2. Paccmotpure B yamku [letpu moderu charnyma 1 U3ydUTe BHEIIHEE CTPOCHUE.
3. IlpuroToBsTe BpeMEHHBIH IIpEnapaT JUCTa charHyMa U PACCMOTPHUTE €T0 10, MUKPOCKOTIOM.
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Yxakurte pa3nudus U o0IIre IpU3HAKH 3€JCHBIX U C(ParHOBBIX MXOB.

Cxo0/cTBO: paznuuune:

1.Her xopHeii 1. ecTh pU30HIBI y 3€TICHBIX MXOB, a Y c(harHyma OTCyTCTBYIOT.

1. wumerorcs cTebens U IUCThS 2. TUCT MHOTOCTIOMHBIHN CO CpetHen



JKWJIKOH — y 3€JICHBIX MXOB, OJTHOCIIOMHBIN 03 CpeHel XUJIKH — Y carHyMma,

1. pa3MHOXKAIOTCS CIIOpaMH, KOTOPbIE 00pa3yrOTCsi B KOPOOOUKaX.

JlabopatopHast pabota Ne 25 M3ydeHne cTpoeHHs MAOPOTHUKA B XBOIIA

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

3acyiieHHbIe pacTeHHs MAOPOTHUKA IIUTOBHUKA MY)KCKOTO (HJIM IIUTOBHUKA UTOJIBYATOT0, IIUTOBHUKA
rpebeHvaToro, KoueAbDKHIKA )KEHCKOTO0) ¢ KOPHEBUIIIAMHE U COPYCaMH Ha JIMCThIX, CIOPOHOCHEIE U
BereTaTUBHBIC TIOOETH XBOILA, TYIIBI, TPEeNapoBaIbHBIC UTJIBL.

Metoauueckue PEKOMECHAAIUN:

B cooTBeTCTBMH ¢ HOBBIMH NPEICTABICHUAMH O MPOMCXOXKIEHNH MAIIOPOTHUKOB, XBOIIEH U INIAYHOB OHH HE
00BEIUHSAIOTCS B TPYIILY — MaIOPOTHUKOOOPA3HBIX, & BRIACISIOTCSA B CAMOCTOSITEIIbHBIE OTAEIBI —
MarTOPOTHUKOOOPA3HBIX, XBOIIEOOPA3HBIX U IIIayHOOOpa3HbIX. Kaskaplit M3 3THX OTIEI0B — He3aBUCHMAs
SBOJIFOIIMOHHAS BETBb BEICIINX CIIOPOBBIX PACTEHHH, BEyIasi CBOE HaYaT Pa3sHBIX IPYII BEIMEPIINX
pUHHO(UTOB (TICHIIOPUTOB).

HaHOQOTHI/IK. Haz[:seMHy}o YacCTh NMAIIOPOTHHUKA COCTABJIAIOT HCKIIFOUYUTEIIBHO JINCTHSA, UMCIOIINC JUTAHHBIN
YEPEIIOK U MEPUCTO-PACCECUYCHHYIO JIMCTOBYIO IJIACTUHKY.

ITox 3emMiieii HAaXOAUTCS KOPHEBHIIE (BUIOU3MEHEHHBIN IMOOET) ¢ IPUAATOYHBIMUA KOPHSAMHU.
Y HEKOTOPBIX IK3EMIUIAPOB UMEIOTCS YIUTKOOOPA3HBIE CKPYYESHHBIE MOJIOJIBIE JIUCTHSI.

Jluct y manopoTHHKA pa3BUBAETCS B TEUCHHUE TPEX JIET U HA MOCJIEIHEM TOly Pa3BOPAuNBACTCS U JOCTUTACT
OOBIUHBIX JIJIsl HETO pa3MepoB, a K KOHITY Toj1a OTMUpaeT. Ha HikHel MOBEpXHOCTH TUCTOBOM TUTACTUHKHU
HaxoJsATcsa OypoBaThlie Oyropku (copyc IUTOBHHKA (JIF0OOTO BHA) OHU UMEIOT OKPYTIO-TIOUKOBHIHYIO
(hopMy, y KOUEIbDKHHIKA )KEHCKOTO — (POPMY MPOJOIBHBIX WITH U30THYTHIX MOJI0COK. Kaxkapiit 6yropok
TOKPBIT TOHKOH TIEHKOM (TIOKPBIBATIBIIEM), ITOT HEl HAXOAMTCS HECKOJIBKO OBAILHBIX MEIITKOB (CIIOPAHTHER )
Ha HOKKaX — BMeCTHIUI] criop. M3 criop BbIpacTaeT BHavyalle 3apOCTOK — 3€JIeHasi MaJIeHbKasl MJIAaCTUHKA
JuaMeT- poM 6-8 MM, Ha Hel 00pa3yroTcs B aHTEPUAMSX CIIEPMATO30H bl U B apXETOHMSIX 110 OJTHOU
siinekieTke. ToapKo Mocae TOro, Kak CuepMaTo30u ] C MOMOIIBIO BOABI MONAAET K SULEKIETKE U MPOU30UIET
OILTOJIOTBOPEHUE, U3 00pa30BaBIIEHCS 3UTOTHI PA30BBHETCS 3aPOIBIII, KOTOPBII MOCTENIEHHO AaCT HOBOE
pacTteHue.

XBoll. Y XBOIIa IOIEBOr0 UCTHHHOE KOPHEBHIIIE 3aeraeT B ouBe Ha riryonne 20 cM u Oosee u pacteT
TOpU30HTAIbHO. Ha HeM HaxoIATCs MPUAaTOYHbIE KOPHU U MOTYT OBITh MaJIeHbKHE KIIYOCHbKH, B KOTOPBIX
OTKJIampIBacTCs Kpaxman. OT KOPHEBHUINA BEPTHKAIBHO BBEPX PACTYT BETBAIIHECS moOerd. BeTBu
pacmosioxkeHsl MyToB4YaTo. Ha rimaBHOM cTeOiie TUCThS CPOCINCH B MYyTOBKH, CBOOOTHBI TOJIBKO CaMbIe
KOHYMKH JIMCTHEB B BUJIE 3yO10oB. CpocIIuecs TUCThS 3aIIUIIAIOT OCHOBAHNE MEKIOY3IIHSI

Xon paboTsl

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

2. BokoBOil MOBEPXHOCTHIO MPENAPOBAIBEHOMN UIIIBI OCTOPOXKHO MOCKOOINTH HIKHIOK IOBEPXHOCTD
JIMCTa NAIlOPOTHHUKA TaM, TI€ HAaXOAATCS COPYCHIL.

3. Jlerko oTaenuBIINECS COPYCHI TOMECTUTH Ha JIUCT OyMaru M pacCMOTPETh UX C MTOMOIIBIO JYTIHI.



4. 3apucoBaTh IEPHINIKO JHCTA PACTCHUS C COPYCAMHU.
5. Hcnonb3ys HacTeHHBIC TaOJIMIIBI U TOOETH XBOIIIA, U3yYUTh BHEIIHEE CTPOCHUE XBOIIIA.

6. yKa3aTB, B YCM 3aKIIFIOYACTCA CXOACTBO U PA3/IMIUC IMMalTIOPOTHUKA U XBOLIA.

Puc. ITanopoTHUK NIUTOBHUK MYXCKOM:

a — copo¢ut; 1 — oOmImii BUI; 2 — MEPBINIKO JMCTa; 3 — JIMCT M COPYC B pa3pese; 4 — CIOpaHTHu; 5

e crnopa; 6 — MOJI0mO0i raMeTo(UT, pa3BUBAIOIIUICS U3 CIIOPHI

JlaboparopHast pabota Ne 26

«I/Isy'{emle CTPOCHUS XBOU M HIHMIICK COCHbI OﬁbIKHOBeHHOﬁ, €JIM M IPYIrUuxX XBOMHBIX».

Iean:

IToxasate xapakTepHbIC 0COOEHHOCTH BHELTHETO CTPOCHUS 1 PACTIONIOKCHHUS JINCTHEB PA3INIHBIX XBOWHBIX, &
TaK)Ke MY>KCKHX M dKEHCKHX IIHIIEK XBOMHBIX KaK MPeJCTaBUTENEH TOJIOCEMEHHBIX PACTEHUH.

Martepuansl 1 000pyJOBaHUE:

OO0nMcTBEHHBIE TOOETH COCHBI OOBIKHOBEHHOM, €JIM €BPOIEHCKON, TMCTBEHHUIIBI ( JIF000H BUj, repOapHbIi
MaTepual ¢ JUCTbAMH U OE3TUCTHBIE 3UMHHE BETOUKH ), MOAOKEBEIBHIKA OOBIKHOBEHHOTO, IPYTUX XBOWHBIX,
3a(h)UKCHPOBAHHbIE MYKCKHE IIHIIKH COCHBI OOBIKHOBEHHOM, 3€/I€HBIE U 3peble )KEHCKUE MIUIIKH U CeMEHa
COCHBI OOBIKHOBEHHO, MUKPOCKOIIBI, TPENapoBaIbHBIE UTJIbI, IPEIMETHBIC 1 TIOKPOBHBIE CTEKJIA, HACTCHHBIE
TaOMUIIBL.

Meroanueckne peKkoMeHaauu



Y MHOTHX XBOWHBIX JICT HMEET UIIIOBHIHYIO (POPMY, TaKHE JINCThS HA3BIBAIOTCS XBOEH, OTKyIa
MIPOUCXOAUT Ha3BaHUE TPYIIIbI pacTeHuil. JINCThS eu eBponencKoil pacionokeHbl IOOAUHOYKE,
MOYOKEBEIIFHIKA OOBIKHOBEHHOT'O — CUAST MYTOBKAMH IO TPH, COCHBI OOBIKHOBEHHON PUKPEIUISTIOTCS Ha
KOHIIE YKOPOUYCHHOT0 TT00era 1o 1Ba, a INCTBEHHHUITH! CHIST IEIBIMH ITyIKaMH

Ha YKOpOUeHHBIX nobderax. Ho y TMCTBEHHUIIBI YBUIETh KX MOXHO TOJIBKO JIETOM, Ha 3UMY XBOSI €KETOIHO
cOpacbIBaeTCsI, KaK y OOJIBIIMHCTBA JUCTBECHHBIX JepeBheB. KpoMe Toro, y COCHBI XBOS ITOCKAs, Y €M1
YEeTBIPEXTPaHHas B TIONIEPEYHUKE.

B My»KCKHX IIHMIIIKax COCHBI CO3PEBAET MBUIbLA. 1151 IepeHeceH s ee ¢ IOMOIIBIO BETpa HMEETCs
IPUCTIIOCOOJICHNE — TBA BO3AYIIHBIX MEIIKa 110 OOKaM MbUIbIeBOro 3epHa. [Ipu momaganuu obpasyer
TBUTBLIEBYIO TPYOKY, @ BTOpast — ABE MYXKCKHE TaMeThl — CIIEPMHH (OHU 03 )KT'YTHKOB), KOTOPBIE 10
MBUTBIICBON TPYOKe TIEpEeMEINatoTCs K SHIIEKIIETKE, pacIIoIOKEHHOM B cems3adaTke. OlHA U3 MY>KCKHX raMeT
CIIMBAETCS C AUTIEKICTKON 1 00pa3yeTcs 3UroTa, Jaromnas Hadalio 3apoJIbllly, Ipyroi criepMuid morubaer, a
ceMsA3a4aToK MOCTEIEeHHO MpeBpalaeTcs B ceMs. Bce 3To NPOUCXOIUT B AKEHCKHX IIUIIKAX.

B 3eneHbIX JKEHCKHX IIMIIKAaX COCHBI OOBIKHOBEHHON CEMEHHBIE YCIIYH IIJIOTHO COMKHYTBI, OTACIIUTD UX JAPYT
OT ApyTra TPYAHO. B xeHckoit 3pen0171 IIUINKE OAPCBECHECBIINE UCHIYU PACXOAATCS, CEMEHA JICTKO
BhIChINIAIOTCA. Ha ka0l ceMeHHO qgeuye ¢ BerHeﬁ CTOPOHBI, OIKe K ee OCHOBAHMIO, JICXKHUT I10 JIBA
CCMCHH.

B npupoe mUIIKK COCHBI paCKPBIBAIOTCS B KOHIIE 3UMbI — Hadase BecHbl. CoOOpaHHBIE OCEHBI0 KOPUYHEBbIC
IIAIIKY TIPY XPpaHEHNN B KOMHATHBIX YCIIOBHSX PACKPHIBAIOTCS B THBape- (eBpaie. Torma m3 HUX Ipu
BCTPSIXWBAHHH JIETKO BBICHIIAIOTCS ceMeHa. CeMeHa COCHBI OOBIKHOBEHHON MMEIOT TUIEHYATHIC KPBUIBIIIKY,
OJyiarozapsi KOTOPBIM CeMsl HEKOTOpPOE BpeMs MAapUT B BO3yXe U Pa3HOCUTCS BeTpoM. KpbUIbIIKO
OTCJIAaNBAETCS OT CEMEHHOW YelTyn

UToObI M3Y4YHUTh CTPOCHHE MY>KCKOH IIUIIKU COCHBI, HEOOXOIMMO C TOMOIIBIO MTPETapOBaIbHOM UIJIbI U3BIIEYb
U3 IIMIIKY YEHIYHKY ¢ pacroIOKEHHBIMU Ha Hel IByMs IIbUIBIIEBBIMU MEIIIKaMH, B KOTOPBIX HAXOIUTCS
MBUTBLA, U YSITyHKY PacCMOTPETh B JIYITy. DTy paboTy ydaImuecst JOIDKHEI IPOIENIaTh CAMOCTOSTEIBHO.
MoykHO OpraHU30BaTh OOYEPEIHBII IPOCMOTP YUAILIMMHUCA BPEMEHHOTO IIpenaparta MbUIbLbI COCHBI 1101
MHUKPOCKOIIOM, YCTAaHOBJICHHOM Ha ctoiie yuurtes. [Ipemapar jnerko npurotoBuTh. it 3TOro 10CTaTOYHO
CJIeTKa NOJAaBUTh UIJION 3peyt0 MY>KCKYIO IIUIIKY Ha IIPeIMETHOM CTEKJIE B KaIlljie BOJbL, a 3aTeM, yaIuB
LIMIIKY, TOMYTHEBIIYIO OT MBUIBLI KAIUTIO HAKPBITH IOKPOBHBIM CTEKJIOM.

Xon paboThl

1. Tloxp3ysch HACTEHHBIMU TaOIUIIAMH U Pa3JaTOYHBIM MaTEPHAIOM, H3YIUTh CTPOCHUE XBOU
Pa3INYHBIX MpeACTaBUTENIEH XBOMHBIX.

2. VYka3zaTh HX 00IIUE YePTHI U OCOOCHHOCTH.

3. PaccMOTpeTh ¢ MOMOIIBIO JIYIBI MY>KCKYIO IIMIIKY COCHBI OOBIKHOBEHHOH. VI3BI€Yb U3 MINIIKH
YEIIYyWKY C MBUIBLEBBIM MEILKOM,

4. 3apucosaTh ee.
5. PaccMoTpeTs 1o MEKPOCKOIIOM MBUIBIIEBBIE 3€pHA.

6. M3yuuts cTpoeHHE 3peioil MUK COCHBI OOBIKHOBEHHON. BrIchImaTh u3 Hee cemeHa. Haiiti Ha
CEeMEHH IIIeHYaToe KPhUIBIIKO. [TogOpocuTs ceMeHa HaJl CTOJIOM M TIOHAOMIOATh 3a X JIBIDKCHUEM.

7. O0600mMUTE pe3ynbTaThl U3YUEHHs U HAOIIOAEHHH, YKa3aB OCOOCHHOCTH CTPOSHHS U Pa3MHOKEHHUS
XBOWMHBIX KaK MPEACTABUTEIEN TOJTOCEMEHHBIX PACTCHHUI.



Puc. CocHa 00bIKHOBEHHAS:

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

B — IBUTBIIEBOE 3¢PHO; T — )KEHCKas IUIIIKA; J — CEMEHHBIC YEUIyH ¢ ceMsnodkamu (3) ¥ Kpororiei uernryeit
(4); e — ceMeHHas 4elrys o 3pebIMH CEMEHAMM; K — KPBUIBIIIKO; 3 — CeMsI 0€3 KPBUIBIIIKA.

JlabopatopHast pabota Ne 27
«BbIsiBIeHNE MPU3HAKOB CeMeNCTBA KPECTONBETHbIE 0 BHEITHEMY CTPOEHHIO
pacTeHmii»

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

MartepuaJsl 1 o6opynoBanne: ['epdapuii MECTHBIX BHIOB paCTEHUI (peIbKa IUKasl, TaCTYIIbsI CyMKa,
JKENTYIIHUK JICBKOWHBIHN, Cyperka OOBIKHOBEHHAS ), 3a(pMKCHPOBAHHBIC IIBETKU PEABKU TUKOH, KOJIICKITHS
TUI0ZI0B (CTPYYKH T'yJISIBHUKA JIGKAPCTBEHHOTO, IPYTKH MOJICBOH , TACTYIILEH CYMKH), JTyTbl, yamky [letpu.

Xomx paboThr:

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

Kax nucTbst pacmonoxxensl Ha ctebne? Kakoe sKuiikoBaHHe JTUCTHEB?

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

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



[MopcuwnTaiiTe Unca0 THIYMHOK. Bee M THIMMHKY OMHAKOBBI IO 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, ITO IUIOJ — CTPYUOUEK.

VkaxxuTe HazBaHUeE IJI0JIa STOr0 pacTeHus.

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

Pucynox:

1. BrImuimuTe HOMepa MPU3HAKOB, KOTOPBIMU 00aaatoT npeacraButesin CemeiictBa KpectonBeTHbIE.
1. Ilnop - srona.
CorBerHe - KUCTh.
Yamreyka BETKA COCTOUT U3 4 ¢cBOOOIHBIX YaAIIETUCTHKOB.

BeHunk 1iBeTKa COCTOUT U3 5 ¢BOOOIHBIX JIEMTECTKOB.

2

3

4

5. Ilmox - 606.
6. BeHuuk BeTKa COCTOUT U3 4 CBOOOIHBIX JIEIIECTKOB.

7. Couserue — rojaoBKa.

8. 1lBerok mmeeT 1 mecTHK M 6 THIYMHOK, U3 KOTOPBIX 2 KOPOTKHUE U 4 [ITMHHEIC.
9. Ilmox — cTpydodeK MM CTPYHOK.

10. IIBeTok nmeet 1 mectuk ¥ 10 THIYMHOK.



[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

Pomamika anteunas 10. Cypernka 0ObIKHOBEHHAs



