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IMosicHUTENbHASA 3ANMHCKA.

CoaepiaHue [POrpaMMbl BHEYpOYHOM AEATENBHOCTH TNPENyCMATpUBEACT TPaKTUKO-
OpHEHTUPOBAHHYIO EATCIbHOCTE  yHAllMXCA [0 HU3y4eHHI0 OMOJOTHYECKHX 00BEKTOB |
POLECCOB. JTO IO3BOJAT  «H3HYTPHY paccMOTpeTh BaXHEHNIME  SBICHHIA TIPUPOJIEL,
proOpecTH HEOOXOIMMBIE HABLIKH NOCTAHOBKMA M OINMCaHUS SKCIEPHMEHTA. [IporpamMma
[TO3BOJISIET ~ OCYLIECTBUTH  IBPHCTHHCCKHC mpobsl ¥ copMupoBaTh  HPAKTHHECKYIO
NesTeNbHOCT. Kype MO3BOJISET CHCTEMATH3MPOBATH ¥ paclIMpHTh 3HAHUA YJalluXxcs 00
06 BeKTaX KUBO TPUPOIBI KIETOYHO-OPTaHA3MCHHOTO ypOBHEH, BOCIIOTHACT mpober B 3HAHUAX
ygaiuxed 1o Kypey Guonornu pacrenui. IIporpamma BHEYPOYHOH  JeATeIBHOCTH
npejcTaBuseT coOoH naboparopHbIi  MPaKTUKYyM MO Guonmoruu pacreHuit u np. Bce
naboparopple pabOTBI MOCTPOCHEL I10 eIMHOM CcXeMe: yKasaHa TeMma, ONpe[eNeHBl LT,
TepedrcIIeHbl HaryIsTHOCTh M MaTCpPHAJIbl, 06opy/10BaHKE, H3JI0MKEH XOI paboTEL

[Iporpamma BHEYPOUHOH NEsTeIbHOCTH pacHIupsaeT rPaHUIIbI 3HAHUH, HE cofepKalumXces B
6a30BBIX IpOrpamMMax, Ppa3BHBacT 03HABATENbHBI HMHTEPEC K MpEeIMeTy, 3HAaKOMHMT C
npodeccuelt Ouonora, MO3BOJACT crenath mpodeccHoHaTbHBIC 1poGs1, CIOCOOCTBYET
(hOpMUPOBAHUIO 0Opa3oBaTeNbHOM  TPAcKTOpuH B obnactd  mpoecCHOHATBHOTO
caMOOIIpeICIEHuS.

Hanpag.ieHue nporpamMmbl Kypea BHEYPOYHOIT 1esITeIbHOCTH «Yuebdno —
HCC/IEI0BATENHCKAS IeSITE/IbHOCTH U MPOCKTHAS NeSITEILHOCTH (010MormIecKnii
JKCIEPHMEHT)» eCTECTBEHHOHAY THOE.

AKTYaJIbHOCTb BBEIEHIT JAHHOro Kypea 00yCIIOBIIEHA CIIETYIOIIHMI mabmoenusvu. Bo-
TepBbiX, 00yJaIOIIeCs CIOCOOHBI YCBOUTH CIIOYHBIH Marepral Io Ouoioruy Ha HOBOM
ypOBHE, TAKXKE ECTh HEOGXOMMMOCTD OBTOPATh KYpC OOTaHMKH, 300JI0THH, AHATOMMUH ¥ OOIITYIO
61OJIOTIIO 000OIIUTE 3HAHUS, [OIYIEHHbIC 32 BECH nepuoz o0ydeHus U Ipu CAMOCTOSI TCIILHOM
roaroToBKke. Bo3ppamieHue K Kypey 6OTAHMKH, 300JI0THH, aHATOMHH 1 obrei OnoIoruu HaeT
BO3MOJKHOCTH YIOBJIETBOPUTH 3aIpoC 0B YJAIOMKIXCS B YIITyONECHHOM H3YyHCHIH OTHETBHBIX TEM
HOTAHWKHU, 300JI0TUH, AHATOMHN U o611eii GHOJIOTHE YCIIEIIHON aTTeCTaliy yIauxest B dbopme
OI'D u EI'D, [y1st TOCTYIUIEHHS B BY3bI BHOJIOTUUECKOT0 HArlpaBJICHHA.

Bo-BTOpEIX, Cpeld MHOIHX MCTO/OB, IpUMEHSEMBbIX B HAYIHOM OHOIOTHYECKOM
HccieIOBaHKH, HanboIee 3aMETHBIMU SBJIAOTCS HaBIONeHMe U SKCITIepuMeHThl. Halbmronenne —
3TO IeJICHATPaBICHHOE, HETOCPEICTBEHHOC, YyBCTBEHHOE BOCIPHATHE IPEAMETOB H SBJICHHH
[IPHPOJIbI B ECTECTBEHHBIX YCIOBHAX, 6e3 BMEILATENbCTBA B X0 ABJICHUH MU BOCIIPOU3BEICHUC
ero B nabOpaTOPHbIX YCIOBHAIX. B mpouecce HaOIIOACHUA YHAIIHECH Hab1I0/1at0T, TPOBOJAT
paboTy, H3MEPSIOT, BHIMHUCIAIOT, 3aIUCHIBAIOT, 3apUCOBBIBAIOT. OJIHAM M3 OCHOBHBIX METOJI0B
p3yueHust OHOJNOrMM  SABIICTCA OUOIOTMUECKUH  SKCIIEpUMEHT, KOTOPBIM  TpejnoaraeT
TIpoBE/ICHHE pa3Ho00pasHBIX HCCIEN0BATENLCKIX BHJIOB JiesiTenbHOCTH. Ha COBpEMEHHOM JTalle
pasBUTHS oGpazoBarelbHON 00acTH «BHONOrHsy 3HAYeHHE GMOIOTHYECKOro SKCICpUMEHTaA
BO3pacTaeT, TAK KaKk BO3pacTacT paKTHYecKas HampaBjIeHHOCTD B 00y4YeHUH NpeIMETa.

JlaGopaTopHBIl MPaKTHKyM [O3BOJACT 0OydaromumMest 0Ty IUTh MpAKTHYECKHI OTIBIT
JesTenBHOCTH Ouonora W MpUMEPUTE Ha cebs TpodecCHOHATBHYIO POIb. Vyaruecs: y4aTcs
JenaTh HEeCI0XKHbIE SKCICPUMCEHTRL, HabIIoaTh, CPaBHUBATE. DOPMUPYIOTCS MOJIESHEIC yMEHUSA
1 HABBIKH TIOCTAHOBKM M (huKcamuu HECIONKHBIX onBITOB M M3MepeHMil. B mpormecce
BLITIOTHEHMS! Pa3JIMUHBIX J1A00PaTOPHEIX paboT M Habmoennit obecreunBaeTes UEIbHOCTE U
HOMHOTA BOCHPUSATHA M3yJacMbIX qRJICHMH, BOCIHTHIBAIOTCA TAaKWE MEHHbLIC KA4CCTBa, Kak
OpraHu30BaHHOCTD, IUCIUIUIMHAPOBAHHOCTD, MHULMATUBHOCTB, [IEITJTMBOCTB,
CAMOCTOSTEILHOCTE.  BBINOJIHEHNE naGopaTopHbIX ~paboT  BOCHHUTLIBACT y  ydaumxcs
CO3HATEJPHYIO JUCHMILIMHY, TyBCTBO OT-BETCTBEHHOCTH 3@ paboTy, Oprann3aluOHHEIC HEBBIKH,
ymeHue 06parmarses ¢ MHCTPYMEHTAaMHU, IpHOOpamit, COAEpHKaTh B IIOpsAKE CBOE paboyee MECTO
1. 1. duxcanys pe3ysbTaToB paboThl JMCIMINIHHAPYET MBICIb yueHuKa, IpUyJaeT ero K
touHOoCTH B paboTe, 3aKpEIUIeT pesysbTarel B cosmanun. KA. Tumupsazes mucar: «Jloa,
HAyUMBIIMECS TPOCTHIM {3MEpEHMSIM, HAOTIOIEHIAM 1 OIIBITaM, pHOOPETYT CII0COOHOCTE CaMHU
CTABMTH BOTIPOCHI M IOJIy4aTh Ha HHUX (hakTHUECKHE OTBETbI, OKa3bIBAICH Ha Ooliee BBICOKOM
YMCTBEHHOM 1 HPaBCTBCHHOM ypoBHE B CPABHEHHH C TEMHU, KTO TaKo# IMIKOJIBI HE IPOJETaD).



[eap Kypea: GOPMHpPOBAHKE MPAKTHHECKUX HABBIKOB HaOJIOIeHHsT ¥ OKCICPHMEHTA
npu pabote ¢ OOBEKTAMy JKMBOW TPHPOLEL, cHcTeMaTH3alus ¥ 000OIIeHre 3HaHUH 110
GUOJIOTUM PACTEHMH, JKUBOTHBIX, YETOBEKA W COLMAILHO OHOJIOTHYECKOTO IKCICPUMEHTA
i (QOPMUPOBAHMS JIMATEKTHKO-MATEPHAMCTHHEECKOTO MHPOBO33PEHHs Ha JBOJIOUHIO U
OYHKLMOHMPOBAHUE OPraHUIECKOTO MHUPA.

Jagauu Kypea:

Co3/1aBaTh yCIOBUS IS pa3BUTHS TBOPICCKHUX criocoGHOCTEH, yMeHHs paboTaTh B

rpYIIIE, BHICTYIATh ¥ OTCTAUBATE CBOKO TOUKY 3peHus.

Pa3BuBaTh MPAKTHYECKUE YMEHUSA U HABBIKH TIPH BLITIOMHEHWH 1a60paTopHEIX padoT.

PasBuBaTh yMEHHs OpIraHM30BaATb pabouee MeECTO, HaOMOAATL, CPABHUBATE, TIPOBOIHUTH

SKCTIEPUMEHTEL, PHCOBAaTh ~OMONOrMHECKUE 0ODBEKTHI, W3MEpSITh, AaHAIM3UPOBATh,

060611aTh, JenaTh JOTHYeCKHe BRIBOIBL.

CopeitcTBOBaTH 3HAKOMCTBY C npogeccueit Guosora, OCYMECTBIATH npodecCHOHATBHEIE

npoGLI st OLEHKH CTENCHH TOTOBHOCTH K 0Gyuenuio OHONIOTHYECKOH CHEHAILHOCTH.

OxasaTrh MOMOIL YJaIluMCcs B TIOATOTOBKE K WTOTOBOM aTTecTaluy TI0 OMOIOTHH 1

nocTymneHuio B BY 351 OHOIOTHIECKOTO HarpaBJIEHUS.

[IporpaMma BHeypOIHOI JesITe/LHOCTH «YuedHo — uccaeoBaTe/lbcKas
IeATebHOCTD H MPOEKTHAS JeATeILHOCTE (6100 rHUECKHI JKCIMEPHMEHT)»
npeqHasHAYEHA 1S yqaIuxcs 6 KaaccoB 00Me00Pa30BATEILHBIX KJIACCOB H
HpoHILHOTO eCTECTBEHHOHAYHHOT0 HATIPABJIEHHS 1 pacCUNTaHa Ha 1 yac B HeJeJ0
paccunTana na 34 4aca B roa 1 yac B Heme o 34 yaca TeOpHsL.

CocTOUT U3 4 HArpaBICHAH:

1. BoTaHW4ecKui SKCICPHUMEHT.

2. 300JO0rHYeCKUH SKCIIEPUMEHT.

3. YesoBek Kak 00BEKT IKCIEPUMEHTATHHBIX HabIOIEHUH.
4. O6meOdHoNnornyeckii SKCICpUMEHT.

ABTOp Kypca OCTaBisieT TpaBo 3a yHHUTENIeM U yuyamumucs BpiOOpa HampaBJICHUA H
ompeneneniss Habopa MPaKTHIECKIX paGor: «Ilporpamma paccunTana Ha BApUATUBHOC
NpUMEHEHHE B 3aBUCHMOCTH OT YPOBHI AKTHBHOCTH, 3aMHTEPECOBAHHOCTH ¥ OATOTOBICHHOCTH
yualmxcs. YUalluecs BIPaBe BBIOpATh TPAKTUUECKHE paboTel M 3ajlaHds BHYTPH HHX
OIpEIEICHHOrO YPOBHS CTIOKHOCTH.

JIagHOCTHbIE Pe3YJIbTAThl OCBOCHIIS IIPOrPaMMBI Kypca BHeypO1HOH JesiTebHOCTH:

V o6yuaroujuxcs Gyoym chopmuposanbl.
e OpHeHTALWs HA MOHMMAHHME MPUUHH ycrexa BO BHE yueOHOIl JeATeNbHOCTH, B TOM HHCIC

Ha caMOAHANTW3 M CAMOKOHTPOJb PE3yNbTaTd, Ha AHAIM3 COOTBETCTBHS Pe3y/IbTaToB
TpeboBaHuIM KOHKPETHOM 3a7aqH,;

o  CcmOCOGHOCTH K CAMOOIEHKE Ha OCHOBE KpUTCPHCB YCIENIHOCTH BHE yueOHOH
JIeSTeIIBHOCTH;

Obyuarouuiics NOAYHUm GO3MOICHOCHTL 01151 POPMUPOBAHUA
e BHyTpCHHE! IO3MIKHM IIKOJILHUKA Ha YpPOBHE TIONOXHUTEIHHOTO OTHOLIEHHS K IIKOJE,

[JOHMMAHMS HEOOXOIMMOCTH  YHCHHMS, BLIDOKEHHOTO B npeobiananun yueOHO-
103HABATE/LHBIX MOTHBOB U IIPENNOUTCHAM COIMAIBHOTO CT10c00a OIEHKH 3HAHWI,
o  BBLIP@KEHHOMN YCTONIMBON y4e6HO-TI03HABATEIbHOH MOTUBALIMH yUEHHA.
MeTanpeaMeTHbIe Pe3yabTaThbl 0CBOCHI nporpaMmbl Kypca BHEYPOYHOIl e TeIbHOCTH:

PeryasiTHBHBIE
O6yuarowuiics Hayuumes.:



e IUTAHMPOBATH CBOM [EHCTBHA B COOTBCTCTBHM C [OCTABTIEHHOM 3amadeil ¥ yCJIOBUAMH €€
peaiu3aliy, B TOM YMCIIe BO BHYTPEHHEM ILIAHE;

o OEGHHBATH I[IPABWIBHOCTH  BBINONHEHHMS  JIEHCTBAA Ha  YpPOBHS afieKBaTHOM
PETPOCTIEKTHBHOM OLEHKA COOTBETCTBHA pe3yjIbTaToB TpeGOBaHMAM [AHHOH 3a7a4u U
3a7auHOM 0b/IacTH.

OByuaIowuTics NOLYHUM 803MOJICHOCTb HAYUUMBCLIL:

e CTaBUTh HOBBIEC yUeOHbIE 3a/1a9H;

e TIPOABIATH [O3HABATC/ILHYIO HHUINATUBY B y4ebHOM COTPYHHHECTBE;

e  CAMOCTOSITEIBHO aJ€KBATHO OLEHHBATh [[PABUIBHOCTE BBIIOIHCHMS nefcTBUS U BHOCHTD
He0OX0IMMble KOPPEKTHUBBL.

ITo3znaBaTebHbIE
Obyuarowuiicss Hay4umcs.

e OCYLIECTBJIATH TMOUCK HeobxomuMoit MHGOpMAIUK i1 BBITIOJHCHHA BHE yueOHbIX
3amaHuil C WCIONb30BAHMEM y4eOHOHM JIMTEpaTyphl U B OTKpHITOM HH(POPMALNOHHOM
[POCTPAHCTBE, SHIMKIONEINH, CIPABOTHUKOB (Bkirouast SJIEKTPOHHBIC, uu(poBEIE),
KOHTPOJIUPYEMOM ITPOCTPAHCTBE WHuTepHeTa;

e (ukcUpOBaTH BEIOOPOUHYIO uH(popMaLHio 00 OKpYIKarOIIEM MUPE 1 O cebe caMoM, B TOM
yucrie ¢ rmoMornbio uactpymenTos MKT;

e CTPOMTb PAcCyXXICHHA B (opme CBA3M MPOCTHIX cyxennit 06 0OBEKTe, €ro CTPOCHUH,
CBOMCTBAX.

O6yuaiowutics nOAYHUM 603MOJICHOCTNE HAYHUMbCA:

o OCYIIECTBISTH BBIOOP HanboEe > eKTUBHEIX CIOCODOB PEmIeHH: 3a/1a' B 3aBUCHMOCTH
OT KOHKPETHBIX yCIOBHH;

e  OCYINECTBIIATH CHHTE3 KaK COCTaBICHHUE LETOTO W3 yacTeil, CaMOCTOATEBHO I0CTPANBad
M BOCITOJIHSISL HEOCTAFOLIHE KOMIIOHCHTBI,

e CTpOWTH JIOTMYECKOE  PacCyKIEHHE, BK/IIOUAIOIEE ~ YCTAHOBJIGHHC — TPHIMHHO-
CJIeICTBEHHBIX CBA3EH.

KoMMyHHKATHBHBIE
Obyuarowuiica Hay4umcs.

e CTPOUTH  MOHOJIOIMYECKOE cooblierHue,  BIAAeTh  AHATOTHYECKOH bopmoit
KOMMYHMKAIMHM, HCTONb3Yd, B TOM HHCIC cpeicTBa W HMHCTPYMEHTBI UKT u
JMUCTAHITMOHHOTO OOILCHUS;

e yUMTHIBATH PA3HLIC MHEHHA H CTPEMHUTBCS K KOOpAMHALMH Pa3THIHBIX MO3ULIAKH B
COTPYIHUYECTBE;

e JOroBapUBAThCs M IPUXOIUTE K 0GIIeMY PEIIEHUIO B COBMECTHOH NEATEIBHOCTH, B TOM
yycye B CUTYAIMH CTOIKHOBCHMS HHTCPECOB.

OBy u@IowutiCs NOLYHUM 603MOJICHOCTE HAYYUMbCIL:

e  yUMTHIBATH Pa3HblE MHEHUS 1 HHTEPECDL 1 000CHOBBIBATH COOCTBEHHYIO TTO3UITHIO;

e  [OHHMATH OTHOCHTEIEHOCTH MHCHMH U TTOXOMOB K PEIIEHIIO npoOIeMBL;

¢ apryMEHTHPOBATH CBOIO IMO3HIHMIO H KOOP/IMHUPOBATh €€ C MO3HIHMIMYI MapTHEPOB B
COTpYIHHHECTBE IIPH BEIpabOTKE OOIIEro permeHus B COBMECTHO# JeATENbHOCTH,

e QUEeKBATHO HCIOJB30BaTh ~ pedeBbIC  CPEACTRA mist (g @deKTHBHOTO  PELICHUA
pa3Ho06pPa3HbIX KOMMYHHUKATHBHLIX 3a/1at.

OcpoeHHe JaHHOTro Kypca MO3BOJIHT 00y4alomMMCsl yUacTBOBaTE B OJIMMITHA/AX pazHOro
YPOBH#A, YCHIEUIHO CHAaTh OI'D, EI'D B By3bl MEIUKO-OHOJIOrHYECKOTO npoduia. Cucrema
3aHSTHH COPUEHTHpOBaHA HA (hopMHpPOBAHKE AKTHBHON JWYHOCTM, MOTMBMPOBAHHOH K
camM000pa30BaHHIo, o6nanaroleii  JOCTAaTOYHBIMH ~ HABBIKAMH M TICHXOJIOTHYECKUMHU



YCTAHOBKAME K CAMOCTOSTEILHOMY TOHCKY, oT6Opy, aHaNTM3y ¥ UCIOIE30BAHMIO uH(GOpMAIIUH.
[IpoBesenye PasHOOOPasHBIX FICCICI0BATEIIBCKIX BHIOB  JIGATCIBHOCTH HalenBaeT Ha
MCCIIeNI0BATENBCKYIO paboTy. 3HaueHHe GHOJOTIUEeCKOr0 SKCTIEPMMEHTa BO3PACTACT, TaK Kak
Bo3pacTaeT IpaKTHIeCKas HAIPABIEHHOCTh 00ydCHHME MpeAMETa. Ha crymeHun OOydeHHs
SKCIICPUMEHTY ~ yJAEIIETCH  3HAYMTENIbHOS BHUMAHHE JeSTelbHOCTHOH (opme paboThl,
crocobcTByOmEH (OPMUPOBAHUIO eCTeCTBEHHOHAYYHOI'O MHPOBO33PEHHA.
®opmbl padoThI: HHIMBALYAIbHAT yccienoparenbeKas, pabora B MabIX TPyTITax, [IOCTaHOBKA
OIIBITOB, HH(OPMAIMOHHO-TIONCKOBAS AEATELHOCTE.
dopmbl OPraHU3anUHA H METO/BI 00yueHHSI

JKCIIEPMMEHT MpE/oJaraeT paboTy ¢ pasHooOpasHbIMH 0ObeKTaMid — Kak C JKHBBIMU
opraHu3MaMi, TaKk H C hUKCHPOBAHHBIMU  NPENAPATAMH. OcoBeHHOCThI0 OHOJIOIHYIEeCKOTO
SKCTIEPUMEHTA SBIISETCS er0 MHTCTPaTUBHOCTD.

B mayare Kaxjaoro Omoxa SKCTIEpHMEHTAIBHON  paboThl  NPETOIaracTes HaIM4ne
[OATOTOBUTEILHOIO dTara:
- TUIAHKPOBAHHUE OTIBITA,
- tofg6opKa 000pyLOBAHHU;
- BpIOOp OMONIOTHIECKOTO 06BeKTa IS UCCIICIOBAHM,
- COCTABJICHME ANTOPUTMA BBIITOIHEHUSA paboTeL 1 ee 0QOPMIEHUE;
- COOTHECEHHE IeTel TOCTAHOBKH OIbITa U BBIBO/OB HCXO0/15 U3 TIOJYYEHHBIX pe3ylhbTaToB.

BOTAHUYECKUII HKCIIEPUMEHT- 34 waca dKCrepemMenT H 34 gyaca
TEopHi.

OcoBeHHOCTH IKCIIEPUMEHTA 110 U3YHCHHIO xu3HU pacteHuil. [1oAroTOBUTEIBHEIC paboThI
10 y4eOHBIM OMBITaM € PACTCHUAMH. ( ITnanuppoBaHue OIbITa, noabopka obopyAoBaHH,
TpeOOBaHM K 0(OPMIICHHIO. )

Cmpoenue u xumuueckuii cocmag Kknemxy. Oprambl pacTeHH# ¥ MX KJIETOYHOC
crpoenne. KnerouyHas MmemOpana # ee (QYHKIHH. OCHOBHBIE BEIIECTBA
PACTHTE/IBHOM KIETKHA. OMEIT 10 HOCTYIUTEHHIO BEMECTB B PACTHTCIHHYIO KIIETKY.
Pusuonozui Kiemku. YIcTopus OTKpBITHA H M3ydeHusl KIETOYHOro CTPOCHHA pacTeHuit.
OCHOBHbIE CBOMCTBA LHMTOILIA3MBIL, IBIKCHHC mutonnasmel B kierke. Ilmasmomus H
nerIasMoiiu3 B KIETKE.

OpraHoubl KICTKH. BiioueHHe ¥ 3amlacHble BEIIECTBA B KIIETKE. Kpucraninieckue
BKNIOUCHHs B KieTke. 3HAueHue 3amacHbIX pemecTB B Kkierke. Mcrops OTKPHITHA
mporuecca (pOTOCHHTE32. JlucT Kak opraH (hOTOCHHTE3A. X toporacTel U XJI0pODUILL.
KocMuyeckasi poiib 3€I€HOr0 PacTeHHI. Mexanu3M ¥ XUMH3M I[porecca doTocuHTE3A.
BIMsHYE OKPYKAIOLIMX YCIOBHH HA doToCHHTES.

BooHblil pedcum pacmenuii. Pob BOJBI B JKU3HH pacteruii. [lyTH MEpEABIIKCHIA BO/IBL 11O
pacTenuio. KopHeBO€E 1aBICHUC, TpaHCTIAPAINSL, TYTTAIHS. duznonornyeckue 0coOOEHHOCTH
pacTeHu# pasHbIX MECT obuTaHusl.

Jlorxanue. 3HaYeHWE JbIXaHAL B xu3HM pacTeHuil. PH3UONOTUICCKHE "
GHOXMMWUECKHAE OCHOBBI JIbIXAHMA. Kierouynoe crpoenue nucTa. IJoraoueHne

KHCJIOPO/a IPH JIBIXaHHHU JIUCTELCB, cTehs ¥ KOPHSL.

Pocm u O6udicenue pacmenuti. OOmme MOHATHA 0 pocTe PpacTEHUH. ®daspl pocTa.
BryTpeHHHE YCIOBHS pOcTa pactennii. Konyc HapacTaHui crebnsi. Poct mobera.
Pazopadcumocmb pacmenuil. JIBUKEHHE pacrtenuii. JlucTopas Mo3anka. DOTOTPOIH3M,
reorporm3m. Hactui. POCTOBBIC JBUOKEHHS PACTEHHMS [O]l BIMAHUEM CBETA — TPOIIH3MBI.
ITpucnocobaenHocny pacmenutl K cpede obumans. [lepuosuuecKie ABJICHHUA B
xu3HM pacrenuii. JlmcTomai. [Tepuo IMOKOS. 3UMOCTOMKOCTh W XOIOIOCTOMKOCTE
pacTeHus. Mop030yCTOUIHNBOCTD 1 COJIEYCTONYUBOCTD pacTEHHH.

Pazeumue U PpA3MHOJICEHUE pacmenuil. VIHTMBALYaTbHOS pa3BUTHEC PacTCHHH



.DakTOpEI, OTpE/IESIONHe pasBUTHE pacrenuit. PasMHOMKCHHIE pactenui. [Tpubna.
['eTepOCTHIIHS (pa3HocTONIOYATOCTE). Tlpucriocobienns K OMBUICHUIO ¥ pacTeHuH.
BereTaTHBHOE Da3MHOXKEHHE PACTCHHH. IMpupuska. JKu3Hp pacTeHHsd Kak 11E7I0r0
opraHusma.
Kopnesoe numanue. CTpOCHUE KOPHI. CTpoenne KOHyCca HapacTaHus KOpHA TIICHULLBL.
Ponb OTACTBHEIX MAHEDAIHBIX SNEMEHTOB B PACTEHMH. [TorsomieHre BOAbI KOPHEM 1 €€
mepe/BrIkenne B Cre0enb (KOpHEBOE JIaBJEHHE). BereTalMOHHBI METOJ B OHOJIOTHH:
A5POTIOHUKA, THIPOTIOHMKA, BOJHEIC KyI6TypsL Y no6penns. BiisHus yjo0penuti Ha poCT
1 pa3BUTHE PACTCHHH. [Toryonienxe BOAbI KOPHAMH pacTeHHH.

[IpumepHbiii 1a60pamo, nbiil npaxmuxym- 15 pabom.

1. OmnbIThl 1O TOCTYIUIEHUIO BEIIECTB B pAaCTHTENbHYIO KJIETKY (¢ 1mennoaHOBEIM

MEIIIOUKOM).

2. JIBrKeHHe IUTOILIA3MBIL B KIICTKE JMCTA HJIOEU M KOXKULBI JIYKa.

3. TIna3sMOJIH3 | JeIIasMou3 B KICTKE.

4 3amacHble BEIIECTBA KJIETKM: Kpaxmal B xieTkax kaprodens, pagumubl (MroNBYaThHIe

BKJTIOUCHHS) ABEEBOKHACIOTO KAJIBIIH B JIACTE anoo.

5. BimsiHME TeMIepaTypel Ha dorocunres. IlocTpocHHE TeMIepaTypHO# KPUBOM.

BrustHAE YTIEKHCIIOro rasa Ha (GOTOCHHTE3.

6. Bommplii pevkiaM PacTeHHit: OIBIT C KOHJIEHCATIMEH TIApOB, C BU3YAIPHBIM 1 BECOBEIM

ompeieNeHueM UCTIapeHus BOALI THCTBAMH.

7. BomHblii peXUM pACTCHHMH: HCIAPEHHUS BOIbI JUCTHAME TPH DPasHBIX BHCILIHHMX

YCIIOBHSX.

8 OTMBITEI C BOJHBIMU KyIbTypaMu. Biusmue yaoOpeHui Ha pocT U pasBUTHE pacTeHuH.

9. CTpoeHHe dIHIepMuca IMcTa repaHiu.

10. [TornowIeHxe KHCIOpOia IPH JBXAHHH IMCTBEB (OIIBIT C JIYYHHOM), cTebns 1 KOpHA.

11. Konyc HapacTaHusd crebrst onomen. HaOmozeHue 3a pocTOM nobera Ha MpUMEPE

IPOPOCTKOB IOpoXa Wi KOMHATHOI'O PaCTCHHMS.

12. PocToBBIE IBHIKEHUA pacTeHuH MoJ| BIUAHUEM CBETA.

13. TIpiiblia pacTeHMH MO MAKPOCKOTIOM.

14. T'eTepoCTUIIUSA (pa:aHoc"ronﬁanOCTh) y  MepBOIBETA (npucrocobneHns K

MepeKkpecTHOMY OTIBUICHHIO pacTeHui).

15. BeretaTUBHOE pPa3MHOKEHHUC pacteHnid. UepeHKOBaHHE pacTeHHH.

TemaTHuecKoe MIAHAPOBAHHE Kypea GoTANMYECKHIl JKCIEPHMEHT 6 kiace

I s L e SN
| No | Tema 3ansaTis KomiuecTBO | CDOpMBI“OpFaHI/ISaLI,HH yueOHBIX

| 4yacoB 3aHsATHil, OCHOBHBIX BUJOB

| | Teopu | MPAKTHK yueOHOH HesATeIbHOCTH

| B PR BT Iy ety
h_ﬂ MeTtoapl OHOTOTHH ST | 1 Tlexuus. JlaGopaTopHas padboTa

|

| (nabrofeHue, CpaBHHUTEIIbHBIH, 10 HHCTPYKTHBHOM KapTOIKE.
| | 3[(Cl'[€pHM€HT&HthIﬁ, HCTOPUIECKHH, \
| mozeiuposannn). CeToBas ‘

| | MEKPOCKOTIHSL. BpemeHHBIE IIpelapaThl, | ‘ \

pucyHok. JlaboparopHas pabora Ne 1 |

«YcTpOMCTBO CBETOBOIO MUKPOCKOIIA u
| npaBuiia \
| paboThl C HAMY. £ B O e
1 2. | CrpoeHue pacTUTE/IHHOM KICTKH. | 1 1 T Tlexuus. JlaGoparopras padora Il
lestis Mnact. JlaGopatopuas pabora Ne2 | | MHCTpYKTMBHOM KAPTOUKE.



[ ‘ «CTpoeH#Ue KIETKH YCLIyH JyKay» ' T[IpuroToBIEHHKE MperapaTa u
I \ paboTa ¢ MUKPOCKOIIOM. PucyHOK.
3. ‘ CTpoeHue pacTUTEILHOH KIETKH. 1 1 Jlexnusa. JTabopaTopHas paGOTaR
[Tnactuasr. JlaGoparopuas pabora Ne 3 HHCTPYKTHBHOMH KapTOYKe.
‘ ‘ «XOpPOTLIACTHI B JIUCTBAX 3JI0ICH [TpuroToBJIeHHE HIperapaTa u
- I \ paboTa ¢ MUKPOCKOIIOM. | PucyHok.
4. ' 1 | Jexims. JlaboparopHas padboTa 110
‘ CTpOeHHE PACTUTEJIBHOH KICTKH. MHCTPYKTUBHOM KapTOIKeE.
ITnactimst JlaGoparopuas pabota Ne 4 [TpuroTosneHye penapara 1
«XpoMOIIACThI B KJIETKaX MAKOTH paboTa ¢ MEKPOCKOTIOM.
\_ ‘ 3pelblX WIONOB» 1 | | Pucynox. 3
| 3. i 1 Jexmus. JlaGopaTopHas pclOOIEl 1o
‘ ‘ CTpoeHHe PacTHTENbHOM KNETKH. | MHCTPYKTUBHOH KApTO9KE.
‘ IMnactumst. JlaGoparopras padota Ne 5 ‘ [TpuroToBIEHUE IIpenapaTa u
‘ «JlefixomnnacTsl B KIEeTKaxX SMHAACPMEI \ paboTa ¢ MUKPOCKOTIOM.
‘ TPaAECKAHINU» e | . PHcyHO}c
F6 ]7 1 | Jlexumst HabmozieHye, pa60’ra '

‘ ‘ Oprasbl pacTeHus. THITbl KOPHEBBIX ‘ repOapusIMK, MUKPOCKOTIOM.

| | cucteM. KieTouHoe CTPOEHHE. ‘ PucyHOK.
| JlaGopaTopHas pabora Ne 6 «3yueHue l JlaGopatopHas padboTa 10
- CTEIKHEBBIX U MOYKOBATBIX CHCTCMY \ el UHCTPYKTHBHOM KapTOuKe.
| 7. | Opramp pacTCHUA. Tumel KOPHEBBIX ‘ 1 Jlexuus Habmonerue, padoTa ¢
‘ crucreM. KiileTogHoe CTPOCHUE KOPHS. l repGapusiMu, MEKPOCKOTIOM.
‘ JlaGopatopuas padora Ne 7 PucyHOK.
‘ «PaccMaTpUBaHHE KOPHEBBIX BOJOCKOB JTaGoparopuas paboTa no
| | uex/IMKa HEBOOPY KEHHBIM T1a30M U HHCTpVKTMBHoﬁ
| ‘ 1O/l MHKPOCKOTIOMY _ . I Kap"mtme -
8. | Crpoenue, pamooﬁpdsne o QyHKIME |

1| Jexuwus. HabmioeHIe, TIOJICET
| ‘ cTe6ms. JlaGoparopuas pabota Ne 8 | FOMUHBIX KOJIEL Ha pacinie.
| «MMKPOCKONUYECKOE CTPOCHHE cTedns \ Pabora ¢

‘ ‘ OTHOJOJIBHBIX 1 IABY JIOJIBHBIX MHKpOCKOHOM, TOTOBBIMH

|
I ‘pdCTeHHH}} s S | | mpemaparam®. B
# T

9. T 1 Jlextus. HaOmroenue, moacHeT
\ CTpoenne, pasHO00Opasue u QyHKIUH | FOMWYHBIX KOJNEI Ha pacIue.
| | cre6ust. JlaGopaTopHas pa6ora Ne 9
| | «Ompenenenue Bo3pacTa pacTeHIA MO L
1

Pabora ¢

\ MHKpPOCKOTIOM, T'OTOBBIMHU
P (| JIpETApPATANGT, -

| 1 Haboenue, padoTta ¢

‘ repOapusaMu, moberamMu pasHbX
| | | | JepeBbEB U KyCTapHHUKOB,
| | | JKUBBIMH KOMHATHBIMH
\ | MaxkpoCcKOIIAYECKOE CTPOCHHUE nobera. | ‘ pacrenusimu. JlabopaTopHas
| | TlaGopatopuas pabota Ne 10 «Ctpoenue | pabora 110
| IMoYeK ¥ PaciioyioyKeH e UX Ha crebey _‘__]_J_ WHCTPYKTHBHOM KapTO9Ke.

|

| pacmi Ty»

[11. | Mukpockomuyeckoe CTpOCHHE JIHCT. | 1 | Jlexmus. JlaboparopHas padora 1o

| Jla6opatopsast padota Ne 1] | | | MHCTPYKTUBHOMN KapTOUKE. Pabora

| «Pacro3HaBaHye MPOCTHIX U CIOXKHBIX | | | © repbapusaMK U KUBBIMA

| | muerees. OmpeaeneHne Tuia | | KOMHATHBIMH pacTEHUAMU.

| | mucTopacmoOKeHHs, XKu JKUJIKOBAHUAY LL_L_ B
|

2. MHUKpOCKOIEYECKOE CTPOCHHE JTUCTA. F 1 | Jlexrust. [IpUrOTOBIICHUE
|| Jla6opatopsas pabota Ne 12 | \ J mipenapara, padora
l

| «PaccmaTprBaHHe KONHI meray | _C MMKpOCKOTIOM. PHCYHOK.



‘ 13. | Mukpockonuaeckoe CTPOCHUE THCTA. | 1 Jlexuus. [Ipurorosiienue
JlaGopatopuas pabora Ne 13 ‘ npenapara, paboTa
" «PaccMaTpMBaHKe OCHOBHOM TKaHU C MHKPOCKOIIOM. PHCYHOK.
| JUCTa ‘ 1
14. Jlexnus. 3akmajKa OmbITa.

doTocuHTE3. DKCICPUMEHT ‘ 1
«OBpazoBaHye KpaxMana B JIACTBAX
[ pacTeHHH Ha CBETY» 1 ‘

Habmomenue, becena.

15. | ®orocuntes. Habmoaenue: PocToBbIE ‘ | 1
‘ JBIDKEHMS PACTEHHH MO BIMSHACM ‘

| |ceera—TpOMM3M. o}
16ﬁ MeTramophU3HpOBaHHEIC OPTaHBL T

‘ JlaGopaTopuas pabora Ne 14 ‘

‘ ‘ «"OMOJIOTHYHBIC ¥ aHAJIOTHIHbIC ‘ ‘

1 Tlexug. Habmogenve 3a JKUBBIMA

| Habmonenue, becejia.

‘ 0OBEKTAMH ¥ TepOaprsIMH.
‘ JlabopaTtopHas paboTa 1o
HHCTPYKTUBHON KapTOUKE. e

‘ OpraHbl pacTeHH
’\T?‘. ‘ Meramop(Hu3upOBaHHLIC OPraHbL.

Jleximst. Habmrogenue 3a )KUBBIMHI
00BEKTaMH | repdapusIMH.
JlaGopaTopHas padboTa 1o

JlaGopatopuas paGora Ne 15 ‘ ‘
‘ ‘ «Briou3MeHeHHBIE MO0eru: KilyOeHs, ‘ ‘
JIYKOBHULIA» |
18. | IBeTOK — reHepaTUBHELA OpraH | 1 ‘ 1
“ ‘ pactenust. CTPOCHHE BETKA ‘
IBYJOJIBHBIX PACTEHUM
‘ pasHBIX CEMEHCTB. JIaGopaTopHast \
‘ |p360Ta
|| No16 «Crpoenme mperkar
19.<h_l,BeT01< — reHepaTHBHbIN OpraH
‘ pactenus. CTpoeHHE UBETKA ‘
‘ ‘ JIBYIOJBHBIX PACTEHUH
‘ pa3HbIX CEMEHCTB. JIabopaTopHas
‘ padora
Ne 17 «CTpoeHue ruHenes u aHIpoucsy
}720. | [{BeTOK — reHepaTHBHBIA OpraH
\ pactenms. CTpoeHHE 1BETKA
JIBY 1OJIBHBIX pacTeHuH
| ‘ pasHBIX CEMEHCTB. JTaboparopHast

| JlaGopartopHas paboTa
| Ne 19 «O3HakoMIIEHHE C pa3sHbIMUA
| | TUITAMHU COIIBETHI

S N ——— ==
PQ. —'—CCMH OIHOMIONLHEIX U JBY/I0JBHBIX ﬁﬁ‘ 1

‘ pacrenuii. JlabopaTopHasi pabota ‘

| No 20 «M3yueHue CTPOCHUS CEMAH | \
| naﬂ@@x_pamennﬁ»

(23,

CeMs$ OJTHOJIONBHBIX U [IBYHOJBHBIX ﬁﬁ» 1 1
| pactenuii. JlabopaTopHas pabora
‘ No 21 «M3yuenne CTpoeHHA CEMIH |
| | omuomonpHmix pactemmiy | =
Pﬁi. —'_Ce.wm OIHOJONBHBIX H JIBYT1OJBHBIX | 1
| | pactenuii. JlabopaTopHas pabora

|
|
TlJﬁ 1

‘ MHCTPYKTUBHOHN KapTOUIKE.
‘ pabota PucyHoK.
| Ne 18 «@opMyna 1 quarpamMma uBeTKa» e il Sl - B
POt Kiaccupuxanus COIIBETUH. 1 1 Tlexnus. HabmrofeHue 3a KUBbIMU
|

‘ Jlexnus. Jlabopato

T A S

S O

HHCTPYKTMBHOM KapTouke.
Jlexnus. HaOmonenue 3a AKHBbIMH
oObexTamMu U repbapusIMu.
JTaGoparopuas paboTa 110
WHCTPYKTUBHOM KapTOUIKE.
PucyHok.

HabmioaeHne 3a JKUBBIMH
oObeKTaMi U repoapusMy.
JlaGopatopHas paboTa I10.
UHCTPYKTUBHOU KapTOUKe.
PucyHOK.

Habmonenue 3a KUBBIMI
obbeKTaMy 1 repoapHsIMu.
JlaGoparopHas pabora 10

06BEKTaMu ¥ repOapusiMu.
| JlaGopatopuast paboTa 1o

HHCTPYKTUBHOU KapTOUKe.

PrcyBok,

pligngTa.

| PucyHOK.

TleKums. J1a6opgoﬁa7pgom‘
PucyHOK.

abopartopHas padoTa.

| Jlexmus.

PHCYHOK.
& No 2?2 «Brijienenue kpaxmana, oenxa 1 e -



['_ | sxupa U3 ceMsH» _ .

25, \ Crpoenye ¥ ki1accupuKarus miofos. ‘ ! 1 Texmws. HaOmoieHue 3a JKUBbIMH
‘ ‘ JlaGoparopuas pabora Ne 23 «CtpoeHHe ‘ oOBexTamMu U repOapusMu.

i KJiaccuuKalms [I0L0BY Jla6oparopHas padboTa Mo

! | | HHCTPYKTHBHOM KAPTOUKE.
26. | YKu3HeHHBIHA LMK paCTEHUH OTAE]A 1 1 Jlexuus. Pabora ¢ repbapHBIMH

Moxopumubie. Jlaboparopuas pabora o6pasamu Mxa. [TpocmoTp
‘ No 24 «V/3ydenue cTpoeHHs Mxa (Ha ‘ ‘ ‘ MUKPOIIPENapaToB raMeTouToB 1

MECTHBIX BUJIAX)» criopodhuTa MXa.

‘b?. ‘ YKy3HeHHbIi LUK PACTEHUH OTAENA 1 ‘ I - | Jlexums. Pabota ¢ repdapHbIMH

[lanopoTHHKOBHHBIE. JlabopaTOpHAs ‘ ‘ oOpazuamu
‘ pabota Ne 25 «M3yuenue CTPOCHUA ‘ [1aropOTHUKOB. [IpocMOTp
[ariopOTHHUKA ¥ XBOIIA» ‘ | ‘ MMKpOIIpenaparoB
— - — raMeTo(QUTOB. - -
‘ 28. ‘ JKu3HeHHBIM MK/ pacTeHUH OTAeIa 1 ‘ 1 ‘ Jlexnust. Pabora ¢ repGapHbIME
Tonocemernsie. Jlaboparopuas pabora ‘ ‘ o6pa3iiaMy XBOHHEIX.

Ne 26 «M3yueHue CTpOEHH XBOU U ‘ PaccMaTpHBaHUE UTOJIKH €11 10/
[IMIIeK COCHBI OOBIKHOBEHHOM, €J1H 1 ‘ ‘ MHKPOCKOIIOM.
ANPYTUX XBOWHBIX»
70, | JKu3HEeHHBIH LMK PACTEHIH OTAENA [ 1 Jlexuus. Pabora ¢ repbapusMu.
_ poap
‘ [ToKpLITOCEMEHHEIE. JlaboparopHas ‘ ‘ Paborta ¢ onpeenTeIbHBIMU
‘ pabota Ne 27 «BpisiBIEHNE IPA3HAKOB KapTOUYKaMH.
ceMeiicTBa KPECTOIBETHRIC 110 ‘
—l—ﬁ

BHEITHEMY CTPOCHMIO PacTeHMHY ‘
PO. ‘ YK¥r3HeHHBIN ITHKJ pacTCHUH OTAENA 1 ‘ exims. Pabora ¢ repbapusMH.
‘ | PaBoTa ¢ onpeenuTeIbHbIMU

[TokpbITOCEMEHHBIC. JlabopaTopHas

\ ‘ paboTa Ne 28 «BpLiBIeHAE IPH3HAKOB \ ‘ KapTOYKaMH.
‘ ‘ cemelicTBa MACACHOBLIE 10 BHEITHEMY

| | crpoenmio pacTeHuH» l
|

|

|

|

_/k___

I ‘ Jlexuus. Pabora ¢ repOapusMu.
\ | Pa6oTa ¢ onpeenHTeIbHbIMH
| KapTOUKaMH.

31. | YKu3HeHHBIH UK PACTEHUH OTAETa ‘ I \
\ [TOKpBITOCEMEHHBIE. JlabGoparopHas
| paboTa Ne 29 «BoisBiicHHE IIPU3HAKOB ‘
| cemelicTBa PO3OLBETHDIC [10 BHELITHEMY
| 1

Jlexuus. Pabota ¢ repOapusIMu.
Pa6oTa ¢ onpeae/MTeIbHBIMH
KapTOUKaMH.

),Jﬂpo_eﬂ_moﬂﬂeﬂf&_
‘ 32, | JKu3HeHHBIH UK pacTeHu 0T
TTokpeirocemenHbIe. JlabopaTopHas
| pa6ora Ne 30 «Beissenne IpusHaKos
“ | cemeiicTBa 000OBBIE 110 BHEITHEMY
}__FLFPEHEO pacTeHuM» P ‘ NPT W e—
| 33 | JKH3HEHHBI LMKl PACTEHNU# OTICTa T 1 1 Tlexuus. Pabora ¢ repOaprsimMu.
‘ TTOKPBLITOCEMEHHBIC. JlaboparopHas | Pabora ¢ onpenenuTe/IbHLIMH
| | pa6ota Ne 31 «BeisiBieHne MpU3HAKOB | KapTOUKaMHU.
| ceMeifcTBa CI0MKHOIBETHRIC 10 | |
|| sucwmemy crpocmo pactermiy | I N
%34. | YKu3HeHHbIH UK PACTEHHH 0TIeIa A\ 1 T 2 Tﬂexuuﬂ. Pabora ¢ rej
| |

HOAPUSIMH.
|| | TTokperroceMennble. JlabopaTopHas Pa6oTa ¢ ornpelenuTebHbIMU
| | pa6ora Ne 32 «BpLIBIEHHC HPU3HAKOD ‘ KapTOYKaMH.
| ceMeiicTBa IHUNIEIHBIC 10 BHEITHEMY |
Bk

|
CTP_O%‘E@TLH@L____%_ | __%______
1 . - =

e e ——— -

}|_ | Htoro: ‘ 34L13J?XI{E0B
L_J_____________JE_J’
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