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IlosicHuTeIbHAA 3aIHCKA
CoBpeMeHHBIN y4eOHBIM MPOIECC HAMpaBJIeH HE CTOJBKO Ha JOCTHIKEHHWE pe3yJbTaTOB B
00J1acTH MPEeIMETHBIX 3HAHWN, CKOJBKO Ha JMYHOCTHBIM pocT pebenka. OO0ydeHHe 1Mo HOBBIM
00pa3zoBaTeNbHBIM CTaHIAPTaM IMPEAyCMATPUBACT OPTaHHU3AIMI0 BHEYPOUHOU JCATEIHHOCTH,
KOTOpasi CIIOCOOCTBYET PaCKPBITUIO BHYTPEHHETO MOTEHIMANA KaXJAOT0 YUYEHUKA, Pa3BUTHE U
Mo/IJIepKaHUE €ro TaJaHTa.
OnHUM U3 KITIOYEBBIX TPEOOBAaHUI K OMOJIOTHYECKOMY OOpa30BaHUIO B COBPEMEHHBIX YCIOBUSIX
U BaKHEWIIUM KOMIOHEHTOB peanuzanuun DPI'OC  sBiseTcss OBJIaJICHHE OO0y4YarOIIUMHUCS
MPaKTUYECKUMHU YMEHUSIMH U HaBBIKAMH, IPOCKTHO - HCCIICA0BATCILCKOM
nesTenbHOCThIo. [Iporpamma «FOHBIN OHoJOr» HampapieHa Ha (GOpMUpOBaHUE Yy 00YUAIOIIUXCS
5-7 KJIacCOB MHTEpeca K M3YYEHHUIO OMOJIOTMM, PA3BUTHUE MPAKTUUYECKUX YMEHUU, MPUMEHEHUE
MOJIYYCHHBIX 3HAHWK Ha TPAKTUKE, MOATOTOBKA OOYYAIONIMXCS K yYaCTUIO B OJIMMITHAHOM
JIBHJKEHUH.
Ha monomHUTENBHBIX 3aHATHAX 110 OMOJOTMHU B 5-7 Kilaccax 3aKIaJbIBAIOTCS OCHOBBI MHOTHX
MPaKTUYECKUX YMEHHH IKOJLHUKOB, KOTOPHIMUA OHH OYIyT MOJIb30BATHCS BO BCEXITOCICAYIOMIUX
Kypcax U3 y4eHUs OMOIOTHH.
KonuyecTBO mpakTUueCKUX YMEHHH W HABBIKOB, KOTOpbIE OOydYarouuecs JAOKHBI YCBOWTH Ha
ypokax «buonorum» B 5-6 Kiaccax JOCTaTOYHO BEJIMKO, MO3TOMY BHEYpPOUHAs JEATEIbHOCTh
OyJIeT JIOMOJIHUTEIbHONW BO3MOXXHOCTBIO [UJIi 32 JOTOJHUTEILHON BO3MOXKHOCTBIO JIJIst
3aKpeIJICHUs U OTPAOOTKU MPAKTUUYECKUX YMEHUN 00yUYaroluXcsl.
[TporpaMmma criocoOCTBYET O3HAKOMIICHHUIO C OPTaHHU3AIMEH KOJUICKTHBHOTO U WHAMBUIYAILHOTO
uccleoBaHus, OOyYeHHI0O B  JICHCTBUHU, IO3BOJIAET UEpeloBaTh KOJUIGKTHBHYIO U
WHJIUBUIYAJIBHYIO JIEATEIbHOCTb.
Teopernuecknii MaTepwiayl BKJIIOYAaeT B Ce0S BOIPOCH], KAacaroUIUECs OCHOB IPOCKTHO-
MCCJIEI0BATENLCKOM JIEATETbHOCTH, 3HAKOMCTBA CO CTPYKTYPOUl pabOTHI.

Hean 1 3agaun nporpaMmmasl
Lens: co3ganue ycinoBHil ISl YCIEUTHOTO OCBOEHHUS YYalIUMUCS MPAKTUYECKOW COCTABIISIFOLIEH
IIKOJIbHOM OMOJIOTUU M OCHOB MCCJIEI0BATEIbCKON NEATENIbHOCTH. 3a/1au:

- ¢opMupOBaHHE CUCTEMbI HAYYHBIX 3HAHHUI O CUCTEME KUBOW TIPUPOJIBI U

- HAaYaJIbHBIX TPEJCTABIECHUNA O OHOJOTMYECKHX OOBEKTaxX, Mpoleccax, SBICHUSX,
3aKOHOMEPHOCTSX;

- nOpuoOpeTeHHe ONbITa HCIOJIb30BAHUS METOJO0B  OHONOTHYECKOM HAyKd JUIs
MMPOBEACHU A HECIIOKHBIX OHMOJIOTHYECKHUX OKCIICPUMCHTOB;

- pa3BUTHE YMEHUU U HABBIKOB IIPOEKTHO—HCCIIEN0BATENBCKOMN AESITENIBHOCTH;

- TOATrOTOBKAa OOYYAIOIIMXCS K yYACTHIO B OJMMITHAIHOM JIBUKEHUH;

- (opMupOBaHHE OCHOB SKOJIOTHYECKON I'PAMOTHOCTH.
[Ipu opranuzanmuu  o0Opa3oBaTETBLHOTO  TMpoIlecca HEOOXOAMMO OOpaTUTh BHHMaHHUE
HaCJEeAYIOIINEACTIEKThI:

- co3JaHue NopTQOoIUO0 YyUEHUKA, TO3BOJIAIONIEE OLEHUBATh €0 JINYHOCTHBIA POCT;

- HCMOJbh30BaHUE TUYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTUH (TEXHOJIOTHS Pa3BUTHUS

= KPUTHYECKOTO  MBINIJICHHA, TCEXHOJIOTHA HpO6J’IeMHOFO O6yquH${, TEXHOJIOI' U
00y4eHUsT BCOTPYTHUYECTBE, KEMUC-TEXHOJIOTHS, METO]T TPOCKTOR);

- OpraHu3ainusi MPOEKTHON JEATENbHOCTH IIKOJbHUKOB U MPOBEIECHUE MHHH-
KOH(EepeHIIM, MO3BOJISIIOMINX IIKOJbHUKAM MPEJICTaBUTh MHAWBHyalbHbIE (WJIM TPYIIIOBBIE)
MPOEKTHI MOBLIOPAHHON TeMe.

DopMbI U METObI PA0OTHIL:
* TPYNIOBBIC 3aHATHUS

® BBIIIOJIHCHHCEC OIIBITOB
* HAOIIOIEHUSI



¢ HCCICAOBATCIIBbCKAA ACATCIBHOCTD
* npakTH4ecKue paboTbl

* IIPOBEICHUE IKCKYPCHUU

* TBOpYECKHUE pabOThI

Bospacruas rpvnmna:
[Tporpamma npeaHazHavyeHa ajs odydaronmxcs 5-7-x kimaccon, 10-13 ner.

O0nem yacon:
Bcero: 35 yacoB B ron, 1 yac B HeZEITIO

Pe3vabTaTMBHOCTE Kypca:
Osxupaemble pe3yibTarsl. OOyuaronmecs J0JKHBI YMETh:

1. CamoCTOATENbHO MPOBOJUTH OMBITHI 110 HAOIIOIECHUIO 33 (DU3UOJIOTHYCCKUMU
MPOLECCAMUY PACTEHUM.

2. BraneTh NOHATUSAME, XapaKTEPUIYIOMUMHE (PU3HOJIOTUIESCKUE TIPOIIECChH PACTCHUH.

3. BianeTh HaBBIKAMH COCTABIICHUS OTYCTOB, TAOJHII, KOJUIAXKEH, TPE3CHTAIIHIA.

4. YMeTb OTCTaMBaTh CBOKO TOUYKY 3PEHHUS MPH 3aLIUTE UCCIISI0BATEIBCKONW PaOOTHI.

g:I/ICTEMa OTCHCKUBAHUS U ONCHVUBAHUS DE3VJILTATOB:

1. TecrupoBanue
3amuTa pedeparon, T0KIAI0B
OTuyeThl 0 MPOBEJICHUU ONBITOB U HAOIIOACHHI
BricTyruiennst Ha ypokax OMOJIOTHY 1O TEME UCCIIeI0OBaHUS
VYyactue B OMOJIOIrMUECKUX OJIMMIIMAIAX U KOHKypcax
. Brixox B HTepHeT.
OmuH  u3 BO3MOXHBIX CIOCOOOB  OIICHKHA  PE3YJIBTATHBHOCTH  0Opa30BaTEIbHOM
JeSITebHOCTH 00YJaroIuXcs — 3TO y4acTHe (110 BbIOOpPY) B MHOTOYMCIEHHBIX KOH(PEPEHIHUIX U
KOHKYpCax MCCIIEA0BATEIbCKUX PadOT yyaluxcs pa3Horo ypoBHs (/1punoocenue 1).

o UTE WM

ConeprxaHnue Kypca

Nen/n Pazoen Oowee kon-emuueckueuacvl  [MudecKuedacsl
souacos
1 Baenenue. [loaqroTroBUTENLHBINA 3TA 2 1 1
2 OmnpiTel 10 Teme «IlocTymnnenue 3 1 2
BEIIIECTB B PACTUTEIHLHYIO KIETKY»
3 OmnpiTe! 10 TEMe «KopeHb» 9 1 8
4 OnwITEI 10 TeMe «I1o0er» 9 1 8
5 OnwITE 110 TeMe «BereTaTnBHOE 3 1 2
A3MHO)KCHHE I[BETKOBBIX PACTCHHIN
6 OnbITEI 10 TeMe «CeMs» 9 1 8
Hroro: 35 6 29

1.BBenenne. [ToaroroBure/ibHbIi 3Tan (2 yaca)

Ilpeomemnule pesynbmamol. ydaluecst 3HAlOT OCHOBHBIE METOJIbI U3Y4YE€HHUsI OMOJIOTHYECKUX
00BEKTOB, TpaBWja TEXHUKH OE30MacHOCTH B OHMOJOTHYECKOM KaOWHETe mpu paboTe ¢
71a00paTOPHBIM 000PYIOBAaHUEM.

Memanpeomemnvie pe3ynbmamel. HAYATO MPAKTHUYECKOE O3HAKOMIIEHHE C METOAaMHU
MIPOBEJICHUS HAYYHBIX UCCIICIOBAaHUHN 1 0()OPMIICHHEM UX PE3YJIbTATOB.

Jluunocmuvie pezynomamul: (OPMUPYETCS] OTBETCTBEHHOE OTHOLICHHE K COOJIIOJICHUIO




MpaBUJI TCXHUKHA 0€e30IacHOCTH IIpu IMMpOBCACHNN OHOJIOTHYECKHUX OIBITOB.

2.0nbIThI 0 TeMe «IlocTynieHne BemecTB B PacCTHTEIbHYIO KJIeTKY» (3 yaca)

Ilpeomemnvle pe3ynomamel. ydalldecs HMEIOT IMPEACTaBICHHE 00 HCTOPUH OTKPBITUA
KJICTOYHOI'O CTPOCHUSA OPTaHNU3MOB; y6e)KI[aIOTCH B TOM, YTO KHMBBIC OPraHU3MBbI [[GﬁCTBI/ITCJIbHO
MMEIOT KIIETOYHOE CTPOEHHE; MMEIOT HayalbHbIE NPEICTABICHUS O XHWMHUYECKOM COCTaBE
KJICTKH, HCOPraHUYCCKHUX U OPTraHUYCCKUX BCIICCTBAX, UX POJHU B KIICTKE, MPCACTABJICHUA O
MIPOLIECCAX KUBHENEATEIbHOCTH PACTUTEIBHON KIIETKH.

Memanpeomemnvie  pe3ynomamul. PA3BUBAIOTCS HABBIKM TNPOBEICHHUS POCTEUIINX
OMOJIOTUYECKHUX OIBITOB U IKCIEPUMEHTOB IO H3YYEHHIO MPOIECCOB KHU3IHEACSITEILHOCTU B
KJICTKC,YMCHUS aHAJIM3UPOBATH U O6TJSICHSITB HX PC3YJIbTAThHI.

Jluunocmuvie pesynrbmamul. HOpMUPYETCS MO3HABATEIbHBI MOTHB Ha OCHOBE HHTEpeca K
paboTe ¢ HOBBIM 000PYIOBAHUEM U TIPOBEACHHUS IPOCTEHIIINX UCCIICOBAHMIA.

3.0nbIThI M0 TeMe «Kopenb» (9 yacon)

Ilpeomemnvle pesynvmamol. ydalmyecss yMEIOT pa3indyarh BUABI KOPHEH, THITBI KOPHEBBIX
CHCTEM, 3HAIOT (DYHKIIMHM KOPHS, €r0 y4YacTKH; 3HAIOT, KaK BIHUSET Ha POCT U PAa3BUTHE KOPHS
BJII&YKHOCTB U TEMIIeparypa.

Memanpeomemmuvie pe3ynomamsi. Pa3BUBAIOTCA HABBIKM BBIMOIHEHHS HCCIIEI0BATEIBLCKON
paboThl, 0hOPMIICHHS €€ Pe3yIbTaTOB U YMEHHE HAa MX OCHOBAHHMH/IEIATh BHIBOJ] O B3aUMOCBSI3H
CTPOCHUS OpTaHa C BBIMTOJIHAEMBIMU UM (YHKIIHASIMHU.

Jluunocmuvie pesynvmamel. HOpPMHUPYETCsS NMO3HABATEIbHBI MOTHB Ha OCHOBE HMHTepeca K
U3YYEHHIO HOBBIX JUIS yYAIIUXCS OMOIOTUYECKHUX TPOLIECCOB.

4.0nbIThI N0 TeMe «[Toder» (9 yacoB)

Ilpeomemnule pe3ynbmamul. y4auyecs 3HaAIOT U MOTYT paccKaszaTh O CTPOCHUHU MoOera, o
pa3BuTHU TToOera U3 MOYKU U €ro pocTe, O Mpoieccax (HOTOCHHTE3a U UCTIAPSHUS BOBI
JUCTBSMH.

Memanpeomemnvlie  pe3yiomamsl. Pa3BUBACTCSd YMEHHE NPOBOAUTH HAOIIOJCHHUS,
¢bukcupoBaTh pe3yabTaThl U HA UX OCHOBAHUU JIeaTh BHIBOJBI.

Jluunocmuwie pe3yibmamal. bopMHUpPYIOTCS ~ DJIEMEHTHI ~ KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIIEHUHU U COTPYAHHUYECTBE, paboTa B TPYIIIIE.

5.0nbITHI 10 TEMe «BereraTuBHOE pa3MHOKeHHE BETKOBBIX pacTenuin» (3 yaca)

IIpeomemnvie pesynrbmamul. y4dalMecs 3HAIOT CIOCOOBI BEreTATUBHOIO DPAa3MHOXKEHHUS Y
IIBETKOBBIX PACTEHUI,yMEIOT IMPOBOJIUTh PA3MHOXKEHHE KOMHATHBIX PACTEHUN C IOMOIIBIO
YepEeHKOBaHUS.

Memanpeomemmuvie pe3ynomamul. Pa3BUBAIOTCS YMEHHs paboTaTh € OMOJOTHYECKUMHU
0o0BeKTaMHu, COTPYAHMYATh CO CBEPCTHUKAMU B Tpolecce OOCYXKIEHUS MOJy4YEeHHBIX
pE3yJIbTaTOB.

Jluunocmuvie pesynrbmamul: HOpMHUpPYETCs MO3HABATENbHBIH MOTHB Ha OCHOBE HMHTEpeca K
BEreTaTUBHOMY Pa3MHO>KEHHIO PACTEHUH B IPUPOJIE U CEITLCKOM XO3SHCTBE.

6.0nbIThI 10 TeMe «Cems» (9 yacoB)

Ilpeomemnvie  pesynbmamoul. ydal@ecs MOTYT Ha3BaTh OCOOCHHOCTH  TIPOIIECCOB
KUBHEJIEATEIILHOCTH CEMSH U TPOPOCTKOB, OOBSICHATH 3HAUEHUE BOJIbI, BO3yXa M TeIja I
[POpaCTaHUs CEMSH.

Memanpeomemnvle pe3yrbmamul. Pa3BUBAIOTCS HABBIKK BBHITOJHEHHSI HMCCIEI0BATENIbCKON
paboThl 1 opopMIICHUS €€ pe3yIbTaTOB.

Jluunocmuvie pesynromamoul: HOpMHUPYETCs MO3HABATENBHBI MOTUB HAa OCHOBE MHTEpeca K
W3YYCHUIO HOBBIX JJIS yJaIIuXCcsl 00BEKTOB.



IlnanupyemMble pe3yabTaThbl OCBOCHUS
Kypca BHEYPOUHOii 1eATeIbHOCTH «FOHBII 01oJ100»

Memanpeomemnmvie pe3yiomamol:
OOyyaiuuecs: 10JKHbBI YMETb!

—TII0/l PYKOBOJCTBOM YyuuTesss OGOPMIIATH OTYET, BKJIIOYAIOUIMM ONUCAaHHE OOBEKTOB
HAOJII0JIEHUH, UX PE3YNbTAThI, BBIBOJbI;

—OpraHHU30BbIBaTh  y4yeOHOE  B3aUMOJEHCTBHE B
JIOTOBapUBATHCAZIPYT C APYTOM H T. 1.).

Jluunocmmuvle pesynbmamaol:

—YMEHUE peaIn30BbIBaTh TEOPETUUECKUE [IO3HAHUSI HA IPAKTHKE;

—OCO3HaHUE 3HAueHHsl OOy4eHHUs A IOBCEAHEBHOM JKM3HU M OCO3HAHHOIO BbIOOpa
npodeccuu;

—IIOHMMaHUe BAXXHOCTU OTBETCTBEHHOI'O OTHOIIEHUS K OOY4eHHUIO, T'OTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpa30BaHUI0 Ha OCHOBE MOTHBALMU K OOYYEHHIO U
MO3HAHUIO;

—BOCTHTaHUE JIIOOBM K TPHPOJE, YYBCTBA YBAXKECHHS K YUCHBIM,
pacTUTENbHBIA MUP,H 3CTETUYECKUX YYBCTB OT OOLIEHHUS C pACTEHUSIMH;

—TIIpU3HAHKE yYaIllUMUCS IIPaB KayKI0ro Ha COOCTBEHHOE MHEHHUE;

—YyMEHHE OTCTauBaTh CBOIO TOUKY 3PEHUS;

—TIIOHMMaHUe HEOOXOJMUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOUICHHUS K OKPYXKaromen
cpere;

—YyMEHHUE CIYIIATh U CIBIIATH IPYroe MHEHHE;

—YyMEHHE ONepupoBaTh (akTaMM Kak JJs J0Ka3aTelbCTBA, TaK M JUIsl ONPOBEP’KEHUS
CYILLECTBYIOIIETO MHEHUS.

BaxHolt 0COOEHHOCTBIO OOJIBIIMHCTBA OINBITOB C PACTEHUSIMHU SBISETCA MX OTHOCHTEIBHO
OoJbiliasi JJIMTETLHOCTh (OT HECKOJIBKMX JHEW J0 Hedelb). B CBs3M ¢ 3TUM HEOOXOIHUMO
3a0J1arOBPEMEHHO CIUIAHUPOBaTh pabOTy IO MOJrOTOBKE OINBITOB, MOATOMY B mabnuye 1.
yKa3aHa MpOJOJIKUTENbHOCTh KaK CaMHUX OMNBITOB (Ha TOTOBOM OOBEKTE), TaK M BCEM pabOThI —
OT HayaJla BBIPALIMBAaHUs PACTEHUH JUIsI OIBITA IO MOIYYEHHs pe3ysbTaToB Ha HeM. KanennapHo
— TEeMaTUYEeCKOE IJIAHUPOBAHUE IO KYpCY COAEPKHUT: pazlieibl MporpamMmbl, TEMbl 3aHSATHUH,
OTNHCAaHUETIPUMEPHOTO COAEPIKaHUS 3aHATUN CO IKOIbHUKAMU (mabauya 2).

(pactipenensTh

rpyrme ponu,
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IInanupoBaHue IKCIEPUMEHTATIBLHON PadoThI
Tabnuya 1.

«Knerounoe CTPOCHUC PACTUTCIIBHOTIO OpraH1u3Ma»

Mecaywl Buo padomul no Konkpemuvim onsimam Bpema om nauana
padomut 00
noyuenus

pe3ynbmamos

CenTs10pb |[BhIpamiyBanue pacTeHHI AJi ONBITOB M0 MUHEPATbHOMY

MUTaHUIO PACTECHUI:

ISl ONIBITOB Ha €CTECTBEHHOM OCBEIIEHUU 6-7 Henmenb

JUIsI ONIBITOB Ha 3JIEKTPOOCBEIIEHUHT 4-5 Henenp
OxTs6pp  |[IocTaHOBKA OMBITOB IO TEME OT HECKOJIBKHX

MHHYT 10 | - 2 4.

IIocTaHOBKA OIBITOB I10 MHUHCPAJIbBHOMY ITUTAHUIO paCTeHHﬁI

Ha €CTECTBEHHOM OCBEICHUHI 3-4 nenenu
Ha 3JICKTPUYECKOM OCBELICHUU 10-14 nueit
BripalyBanve pacTeHHUI 1J1s1 ONBITOB MO JBIXaHUIO KOPHEN 18-22 nusa
BripamyBanue pacTeHUH MO MOTJIOIEHHUIO BEIIECTB KOPHEM 15-23 nuga
[IpoparuBanue ceMsiH JIJIsl OMBITA IO POCTY KOPHS 16-18 nueit




BripaiyBanve pacTeHUN IJ1 OMBITOB MO MOTJIONIEHUIO 6-12 nueit
BEIECTB KOPHEM
[IpopammBanue CeMsH J1JI ONBITOB 10 POCTY KOPHS 5-10 nHei
[locTaHOBKA ONBITOB I10 POCTY KOPHS 2-5 nHei
[TocTaHOBKa OMBITOB IO MOTJIOIIEHUIO BEUIECTB KOPHEM 2-3 mus
BripamuyBanue pacTeHuil U OBITOB IO POCTY modera 15-20 nueit
Hos6pb [TocTaHOBKA OMBITOB IO JBIXAHUIO KOPHEN 2 musd
[TocTaHOBKA OIBITOB IO POCTY MoOeTa 5-10 nHei
BripamyBanue pacTeHui UIsl OMBITOB 1O (POTOCHHTE3Y 18-22 nus
Hos6ps — |BeIpamyBaHue pacTeHUM JJIs1 ONBITOB 1O JIBIXaHUIO JINCTHEB 14-28 nHeit
neKadphb BripamuBaHue pacTeHHWI U1 OMBITOB MO MCHApPEHUIO BOAbI [21-23 mHs
ITUCTBSIMU
Jlexkabpp  [[locTaHOBKA OMBITOB MO (POTOCUHTE3Y: 3-4 nHs
Ha €CTECTBEHHOM OCBEUIEHUH 3UMOU 8-12 gacos
Ha DJICKTPUUECKOM OCBEIICHUH
JlexaObpp  [BelpamuBaHue pacTEHUN Ui OIBITOB IO NEPEIBUKECHUIO 21-28 nueit
— STHBapb  [BEIIECTB M0 MOOery
SHBapb BripamuBanue pacTeHUH AJI ONBITOB I10 JABIXaHUIO cTEOIeH 16-22 nus
[TocTaHOBKa OTBITOB IO MEPEABIKEHUIO BellecTB 1o nmodery  |1-2 mus
[TocTaHOBKA OMBITOB IO JABIXaHUIO CTEOIEH 2-3 mus
Deppans  [[locTaHoBKa ombITOB 1O TeMe «BereratuBHoe pasmaoxenue (10-15 gHeit
[[BETKOBBIX PACTCHUN»
Maprt — [TocTaHOBKa OMBITOB [0 POCTY U MUTAHHUIO MPOPOCTKOB 3-4 Henenu
arpeltb
ATnpenb [TocTaHOBKA OMBITOB IO POCTY ¥ MTUTAHHUIO TPOPOCTKOB 2 Helenu
[locTaHOBKa  OMBITOB MO BIUSHUIO TEMIEPAaTypel Ha [0-7 nHEH
MpOpacTaHue CEMSIH
[TocTaHOBKa ONBITOB 10 HAOYXaHUIO CEMSIH ITpH npopacTanuu  |1-2 nHs
[locTaHOBKA ONIBITOB IO JABIXaHUIO CEMSH 3-4 nHsa
- JIJIS1 OTIBITOB
KanennapHo-remaTuieckoe NJIaHMPOBaHHE
Ne  [on-60 |Temazanamusn Cooeporcanue 3anamusn
n/n  [uacoe
Beenenue. [loaroroBuresibHblii 3Tan (2 yaca)
1 1 [IpaBuna Thb. [TpaBusa TeXHUKH 6€30MaCHOCTH.
2 1 BepamuBanue pactennit |Pabota co cpaBouyHOM nutepaTypoil. [logroroska
TSI OIIBITOB pyHTa ¥ TOCybl. BEIOOp ¥ MOATOTOBKA OOBEKTOB IS
OTIBITOB. Y KOPEHEHUE U TIOCEB PACTEHU.
BripamuBanue pacTeHUI AJi1 ONBITOB 10
MHUHEPaTbHOMY MUTAHUIO PACTCHUI: JIJISl OTIHITOB Ha
€CTECTBEHHOM OCBELICHUU, JIsl ONBITOB Ha
PIIEKTPOOCBEIICHUN
IMocTynjieHHe BeNIECTB B PACTHTEIbHYIO KJIeTKY (3 yaca)
3 1 [[locrymnenne Boabl B Jloka3aTh sBIEHUE MOCTYIICHUS BOJBI B KJIIETKY B
KJIETKY (Ha MOJIENN) [pE3yJIbTaTe 3TOTO JaBICHUS, 00ECIIEUNBAIOIIETO TYprop,
HarpspKeHue (YIpyrocTsb) KIETKH




[Toctynnenue
[PAaCTBOPEHHBIX B BOJE
BEIIECTB B KIIETKY
(Ha MOIEIIHN)

Jloka3aTh BO3MOXHOCTb TOCTYIICHUS] PACTBOPEHHBIX B
BOJIC BEIIIECTB B KJICTKY U SBJICHUE MOTYIPOHUIIAEMOCTH
000JIOYKHU KIIETKHU

5 [loctynnenue  BemiecTB [/loka3aTh Ha MOJENIM BO3MOXKHOCTb IIOTJIOIIEHHE

13 BO3JlyXa B KJIIETKY KJIETKOM BEILIECTB U3 BO3yXa
Kopens (9 uacoB)

6 Poct kopHs B UIMHY BbIACHUTB, KaK, KAKOM 4aCTbO KOPEHb PACTET B JUIMHY

7 BnusiHue Ha pocT KOpHSL  |BBIAICHUTB, KaK BIMSET Ha POCT KOPHS yJaJleHueyyacTKa
yIaJIeHUs] €r0 KOHYUKA  [pOCTa €ro B JUIMHY

8 Poct KopHS npu Y CTaHOBUTD, BIUAET JIU TEMIIEpaTypa Ha CKOPOCTh
[pa3IM4HOM TeMIIepaType [pocTa KOpHs

9 Poct xopHen npu BbIACHUTB, BIMSET JIX HA POCT KOPHEH TOCTYII BO3AyXaK
[Pa3IMYHOM JI0CTYIIE HUM
BO3/lyXa K HUM

10 [lornomenue kKopHeM Jloka3aTk, 4TO KOPHU MOIJIOUIAI0T PACTBOPEHHbIE BBOJIE
[pPaCTBOPEHHOTO B BOJIE BEIECTBA, U OHU IIPOXOJAT B COCYJaX KOPHS
OKpAIIEHHOT0 BEIECTBA

11 [Tornomenue kucmopona |[Jlokazars, 4TO KOPHU MOIJIOMIAIOT U3 BO3AyXa
IIpU JAbIXaHUHM KOpHEH KHCJIOPOJ, T.€. AbIIAaT
(OIBIT C JIyYHHKOMN)

12 [lornomenue KopHeM Jloka3aTk, YTO KOPHU HE TOJBKO MOJIOIIAIOT BOLY, HOU
BOJbI U IEPEIBUKEHIEEE B|0OECIIEUNBAIOT IIEPEIBUKEHUE €€ B CTEOEIb (KOPHEBOE
creOeb aBJICHUC)

13 [lepenBurkenue Bemects ([loryomnienrne KOpHEM BOJIbI U IEPEBUKEHHE €€ B
o nodery cTe0elb IIPU Pa3IMYHbIX BHEITHUX YCIOBHSX.

Jloka3aTh, UTO KOPHEBOE JJaBJIICHUE Y PACTEHUI 3aBUCUT
OT BHELIHUX YCJIOBHUI — OT TEMIEPATYPhl UBJIAXXHOCTU
MOYBbI

14 MuHepanpHOE IMTaHWE  [BpIpaliMBaHKWE PACTEHUI HA paCTBOPE MUHEPAIbHBIX

[pacTeHnH BemecTs. [lokas3aTe, 4TO U151 )KU3HU PAaCTEHUI
HE00X0/IMMbl MUHEPAJIbHBIE BEIIIECTBA
IToGer (9 yacoB)

15 Poct mononoro mobera B [BbIICHUTH, KAaKOW 4acThIO PacTET MOJIOI0M TTo0er B
JUINHY JIJINHY

16 Brustaue Ha pocT mobGera [BbISICHUTB, KaK BIUAET HA POCT IoOera ynajaeHue ero
yIaJeHUe BEPXYLUIEUHON [BEPXYILIEYHON MOYKU
MOYKH

17 Poct noGera npu Jlokasatk, 4TO POCT Molera B IJIMHY 3aBUCUT OT
[PA3TMYHBIX BHEIIHUX BHELTHUX YCJIOBHM — OCBEHIEHHOCTH U TEMIIEPATYPbI
YCIOBUAX

18 DoTocuHTE3 HeoOxonuMocThb cBeTa /17151 00pa3oBaHus Kpaxmasa B

mucThaX. Jloka3aTh, 4TO KpaxMai B JUCThSIX
00pasyeTcst TOJIbKO Ha CBETY

19 Boinenenue kucnopoga  |Jlokaszars, 4TO JIMCThS BBIAEIAIOT KACIOPO Ha CBETY U
ITUCTBSIMU TPU 9TO MPOUCXOJUT B pe3ysbTaTe GOTOCHUHTE3A, T.€. IPU
(oTocuHTE3E 00pa3oBaHNM KpaxMaia

20 JIbIxaHNE JTUCTHEB. [lornomeHne KUCI0poaa IPH AbIXaHUH JTUCTHEB

(oTBIT C TydnHKOH). JloKa3aTh, YTO JTUCThS JBIIIAT,
MOTJIoMNIasl KUCIOPOJ M3 BO3AyXa
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Mcnapenue BoabI
JIMCThAMMN.

OOHapyXeHHEe UCTIapseMOH JIMCTOM BOJIBI (OTIBIT C
KOHJIeHcaluel mapo). Mcnapenue nuctom
MOTJI0IIaeMOM BOJIBI (OTIBIT C BU3YAJIbHBIM U BECOBBIM
OTpEeJICTICHUEM ).

Jloka3aTh, YTO JIMCThS NOTJIONIAIOT U UCHAPSIOT BOAY.

22 VcnapeHue Bobl OOHapyxeHue ncnapsieMon JINCTOM BOIbI (OTIBIT C
ITUCTBAMU. KOHJleHcaluel napos). Mcnapenue nuctom
MOTJIOIIAEMON BOJIBI (OTIBIT C BU3yaJIbHBIM U BECOBBIM
OTIpeICTICHUEM ).
JloKa3aTh, YTO JIMCTHSI MOTJIOIIAIOT M UCTIAPSIIOT BOAY.
23 [IpoxoxxeHue Boibl U BBISICHUTB, 110 KaKUM 4acTAM Io0era NpoxosaT BOAA U
[PACTBOPEHHBIX B HEU [PAaCTBOPEHHBIE B HEW BEIIECTBA
BEIIECTB 110 00ery
BereraTruBHOe pa3MHOKeHHE IIBETKOBBIX pacrennii (3 yaca)
24 Heo6xoanmocts BoabLAs [/loka3aTh HEOOXOAUMOCTD ISl OKOPEHEHUSI YEPEHKOB
0Opa3oBaHUs OJIHOTO U3 BHEIIHUX YCJIOBUN — BOJIbI (BJIa’KHOM
KOpHEH Y UepEeHKOB cpebl)
25 HeoOxonumMocTb JlokazaTh HEOOXOTUMOCTb JUISI OKOPEHEHUS YePEHKOB
NI0CTyIa BO3JlyXa JUIs OJTHOT'O U3 BHEILIHUX YCIOBUH — BO3/1yXa
00Opa3oBaHUs KOpHEH Yy
YEepPEHKOB
26 Heo6xoanmocts Teruta s [/loka3aTs HEOOX0AUMOCTh 115l OKOPEHEHUS] YEPEHKOB
OKOpPECHEHUS 0JTHOTO U3 BHEITHUX YCIIOBHUI — TeIIa
YEepPEHKOB
Cems (9 yaco)
27 HaGyxanue cemsiH mpu |/loka3aTh NOIJIONIEHHE BOJIbI CEMEHAMU ITPH UX
MpopacTaHuK HaOyXaHUU
28 HaOyxanue cemsH Brnouse [/loka3ars, 4To npu HaOyXaHUM CEMEHA OTHUMAIOTBOY
OT TIOYBBI
29 Cuia, pa3BuBaeMast [Toxa3aTh, HACKOJIBKO BEIMKA MEXaHWYECKas CHJIa,
CeMEHaMU TpH co3aBaeMasi HaOyXaroIIMMH CEMEHaMHU
HaOyXaHUH
30 Heo0xoauMocTs st Jloka3aTh HEOOXOIUMOCTHh Ui TPOPACTAHUS CEMSH
MPOPAaCTaHUs CEMSIH BOJIbI, [HATMYHE OJTHOBPEMEHHO TPEX BHEIIHUX YCIOBUHM — BOJBI,
TeIula U JOCTyNaBo3yXa [TeIUla, BO3ayXa.
31 IIpopamuBanue ceMsHIpu |[loka3aTs BIUSHUE TEMIIEPATyphl HAa IPOPAaCTaHUECEMSH
[pa3JINYHOM TeMIepaType
32 [Tornomenue kucnopoga |[lokazaTk, YTO MpopacTarolIie CEMEHa JAbIIIaT,
MpH JBIXaHUU MOTJIOIIAst KUCIIOPO.T M3 BO3yXa, KaK KOPHH, JIUCThS U
MPOPACTAIOIIUX CEMSIH JIpyrUe OpraHbl pacTeHUs
33 Poct u npixanue Jloka3atrk, YTO JAbIXaHHE HEOOXOAUMO IS pocTa
MPOPOCTKOB MPOPOCTKOB
34 V3MeHeHMe 3aracHbIX Jloka3aTrk, YTO 3allaCHbIC BELIECTBA CEMEHHU PACXOAYIOTCS
BEIIECTB B CEMEHH IIPA  |[T0 MEPEe pOCTa IPOPOCTOB — HA UX POCT
0CTE MMPOPOCTKOB
35 PocT npopocTKOB ¢ JloKa3aTk, 4TO POCT MPOPOCTKOB IIPOUCXOIUT 3a CUET

[PA3JINIHBIM
IKOJIMYECTBOM
MUTAaTCIIbHBIX BCIICCTB B

CEMCHU

3alraCHbIX BECIICCTB CCMCHU




Hudposbie 00paszoBaTeibHbIE PeCYpPChI

1. HMurepaktuHble Tabnuupl: «KopeHb», «L[BeTok».

2.  Mukpockonuudponoii. Mukpomnpenapatsl. L{ludposas naboparopust o 3K0I0THH
(TaTYMKOCBELICHHOCTH, BIXHOCTH U TEMIIEPATYPHI) SJIEKTPOHHBIEC TAOIHIIBI U TIIAKATHI
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