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MosicHUTEeNbHAs 3anuncka.

OcHalleHne 06LLLe06pa3oBaTe/ibHbIX LLKO/T COBPEMEHHBIM aHa/I0r0BbIM U LM(PPOBLIM 060pyL0BaHNEM ABNSETCA MaTepuanbHON 6a3oi peanmsanum
defepanbHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOr0 CTaHAapTa. OTO OTKPLIBAET HOBblE BO3MOXHOCTU B YPOUHOW 1 BHEYPOUHOWA, BHEK/TACCHOW
[eATeNbHOCTU Y ABMISETCA HEOTHEMIEMbIM YC/I0BMEM (POPMUPOBAHUS BbICOKOTEXHOOMMYHOW Cpefbl LUKO/bI, 6e3 KOTOPOW CNOXHO NPeACTaBUTb He
TO/IbKO Npothn/ibHOe 00yYeHMe, HO 1 COBPEMEHHbIV 06pa3oBaTe/bHbIV MpoLece B Lie/IoM. PaspacTaeTcs nose B3auMOAENCTBUS YUEHUKA WU YUUTENS,
KOTOPOe pacnpoCTpaHsAEeTCs 3a CTeHbI LUKO/bl B peasibHbliA Y BUPTYa/ibHbIA couuyM. Mcnonb3oBaHme y4ebHOro 060pyaoBaHMs CTaHOBUTCS CPeLCTBOM
obecreyeHns aToro B3avMOeNCcTBMS, TeM 6onee B YCI0BMAX 00y4eHUs NpegMeTy Ha yriy6n1EéHHOM ypoBHe, npeanonaraeMoM npoguansawuer
06yueHus.

B pamkax HauuoHansHoro npoekta «Obpa3oBaHye» CTaI0 BO3MOXHbIM OCHaLLEeHMe LLKO/ COBpeMeHHbIM 060pYyl0BaHNEM LieHTpa « ToUKa pocTax.
BHezpeHne aToro 060py0BaHNA NO3BOJIAET KAYECTBEHHO U3MEHUTbL MpoLiecc 06yyeHus buonoruun. NossnseTcs BOSMOXXHOCTb KOMIMUYECTBEHHbIX
HabNO4EHMIA 1 ONbITOB A8 NONYYEHMS 4OCTOBEPHON MH(OpMaL MM 0 BUONOrMYEcKUX npoleccax n 06bekTax. Ha 0OCHOBe NMOMYYEHHbIX
3KCMEPUMEHTa/IbHbIX aHHbIX 00y4aeMble CMOryT CaMOCTOATENbHO AeNaTh BblBOAb!, 0606LLaTh pe3y/bTaTbl, BbIABNATL 3aKOHOMEPHOCTM, UTO Ha HaLl
B384, CNOCO6GCTBYET MOBbILLEHNIO MOTUBALMM 00YUYEHNS LUKO/IbHUKOB.

BbIiCOKas CNoXXHOCTb paboTbl C COBPEMEHHbLIM LM(POBLIM, 06ecrneveHme ero paboTocnocobHOCTN, HeLOCTAaTOMHOCTb METOAMYECKOr0 0becnevyeHns —
BCE 3T0 3a4acTyr0 BCTynaeT B NPOTMBOPEUMNe C HELOCTATOYHOCTbIO MH(OPMALMOHHBIX Y MHCTPYMeHTa/IbHbIX KOMMeTeHL M nejarora. PaspelueHve
AAHHOI0 KOHMMKTa BO3MOXHO B NPaKTUYECKOW AeATeNIbHOCTU, B BbIMOSIHEHUW AEMOHCTPALMOHHBIX U N1abopaToOpHbIX paboT, opraHu3almm
NabopaToOPHOro 3KCNepuUMeHTa, B OpraHu3auum NpoeKTHOM 1 y4ebHO-1ccne0BaTeNIbCKO feaTeNnbHOCTH 0bydatolmxcs. B npouecce
3KCMnepuMeHTanbHOM paboThl yyalmecs NpuobpeTaroT ONbIT NO3HAHUSA PealbHOCTU, ABNAOLLNIACA BAXXHbLIM 3TANOM POPMUPOBAHNA Y HUX YOEXKAEHWIA,
KOTOpble, B CBOKO 0Yepefb, COCTABNAT OCHOBY Hay4YHOro MUPOBO33peHMs. B To Xe BpeMs 0TpabaTbiBaeTCa METOAMKA NOCTAHOBKMW 3KCMEePUMEHTA.
ViMeHHO noaTomMy npejsiaraeMble B JaHHOM NOCOOGUY YPOKK, 1abopaTopHble U NPaKTUYeckme paboTbl CHabXeHbl METOAMYECKMM KOMMEHTapUEM,
mMaTpuuei ans co6CTBEHHOro NPoeccnoHanbLHOro Nomcka, A4na agantauum MaTepranoB K YC0BUSAM KOHKPETHOr0 06pa3oBaTeNbHOr0 yupexaeHus.
TemaTuka paccMaTprBaeMbIX 3KCNEPUMEHTOB, KO/IMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYpe NPUMEPHOW 06pa3oBaTeNbHON NporpaMmbl No
6unonorun, cogepxaHuto deaepasbHOro rocygapcTBeHHOro obpasosartenibHoro craHgapta (PrOC) ocHOBHOro 06LWero o6pasoBaHus.

lMocTaBnsemble B LUKOMbI COBPEMeHHbIe CpeAcTBa 06yUeHMs, B paMmKax NpoekTa LeHTpa « Touka pocTa», CoAepXaT Kak yXKe U3BeCTHOe 060pyoBaHue,
TakK ¥ NpUHLMNManbHO HoBOe. lMpex/e Bcero, 3To LugpoBble nabopatopuu ¢ Habopamu LaTUMKOB, NO3BONAIOLLME NMPOBOAUTL U3MEPEHUS (PU3NYECKUX,
XUMUYECKMX, (IU3N0N0rMYECKMX NapamMeTpoB OKpPY>KatoLLeli cpedbl U opraHn3moB. B ocHOBY 06pa3oBaTte/ibHOV MPorpammbl 3a/100KEHO MpUMeHeHue Lnd-
POBbIX NlabopaTopumin. PacCMOTPEHHbIE B MOCO6UN OMbIThl NPOLLAN LMPOKYIO anpobauumtio. MHOroneTHsAs npakTuka UCnoib30BaHUA LU(POBbIX
naboparopuii 1 MUKPOCKOMMYECKOM TEXHUKW B LLIKO/e NOoKasasa, YTO COBPeMeHHble TEXHUYECKMEe CpeAcTBa 00yUeHMs HOBOTO MOKO/IEHWS MO3BONAIOT
[06UTHCS BbICOKOTO YPOBHSA YCBOEHUSA 3HAHWI, (DOPMUPOBAHUA NPaKTUUYECKNX HaBbIKOB GUONOrMYeCKUX UCCeA0BaHUIA, YCTONYMBOIO pocTa
No3HaBaTe/bHOr0 MHTEpPeca LUKOMbHUKOB U, KaK CNeACTBME BbICOKOrO YPOBHS YYeOHOW MOTMBALMMN.



HacToslliee noco6bue nNpr3BaHo NOMOYbL NeAaroram B peannsauun 06pa3oBaTe/bHbIX MPOrpaMm 06LLEro 1 onoNHUTENLHOrO 06pa3oBaHus, B
paspeLleHny BOHMKAIOLLMX TPYAHOCTEN Npu paboTe ¢ 060pyA0BaHMEM LieHTpa «ToUKa pocTa»

Llenb n 3agaum

peanun3aumns OCHOBHbIX 06Lle06pa3oBaTe/ibHbIX NPOrpamm Mo y4yebHbIM MpeAMeTam eCcTeCTBEHHO-Hay4YHOlM HanpaBfeHHOCTU, B TOM 4MC/e B pamKax
BHEYPOUHOI AesATENbHOCTU 06yYatoLwmnxces;

pa3paboTka 1 peannsaumns pasHOYpPOBHEBbLIX AOMOIHUTE/bHBIX 06LLe06pa30oBaTe/IbHbIX MPOrpaMM eCTECTBEHHO-HayUYHOW HanpaB/IeHHOCTU, & TakXe UHbIX
nporpaMmM, B TOM YMC/e B KaHUKYNSPHbIV Nepuos,;

BOB/IEYEHME YUaLLUNXCS U NeJarormyecknx paboTHMKOB B MPOEKTHYIO AeATENbHOCTb;

opraHum3aums BHey4YeOHOW [esATeNbHOCTU B KaHUKYNAPHbIA Nepuod, paspaboTKa v peanusaumns COOTBETCTBYHOLWMX 06pa3oBaTe/ibHbIX NporpaMmM, B TOM
yuncne 4na narepeil, OpraHNM30BaHHbIX 06pa3oBaTelbHbIMU OpraHMU3aLMsaMN B KaHUKYNSPHBIA Nepuog;

MOBbILLIEHNEe  MPO(ECCMOHANLHOITO  MacTepcTBa  Mefarornyeckmx  pabOTHWKOB  LEHTpa,  Pean3ylolWmMxX  OCHOBHble U [LOMOJHUTE/IbHbIE
obuieobpasoBate/ibHble NPOrpammsi.

CosflaHme LeHTpa «To4yka pocTa» npegnonaraeT pa3BuTuMe obpa3oBaTeslbHOM MHMPaCTPYKTYpbl 06ue06pa3oBaTe/lbHOM OpraHu3aunn, B TOM Yucne
OCHalleHKne 06LLeobpa3oBaTe/lbHOM OpraHm3aLmm:
obopyfoBaHMeM, CpeAcTBaMuU 0Oy4YeHUS 1 BOCMMTaHWSA AN U3ydeHus (B TOM Ymcfie 3KCMEPUMEHTANbHOr0) NPeaMeToB, KypcoB, AUCUMNANH (MOAY/ei)
eCTECTBEHHO-HAYYHOWN HanpaBfeHHOCTW MpWU peanm3aumMm OCHOBHbIX 006LLe06pa3oBaTe/lbHbIX NPOrpaMmm W AOMNOMHUTENbHbIX 06LLe06pa3oBaTeNbHbIX
nporpamm, B TOM YuCe AN paclUMpPeHns CoAepXXaHusa yUYebHbIX NpeameToB «Pusnka», «XuMus», «bnonorns»;
obopyfoBaHMeM, cpeAcTBaMu 06yYeHMS W BOCMMTaHWUA [NA  peaiu3auuMnm nporpamm  AONOAHUTENbHOro 06pa3oBaHUsi  eCTeCTBEHHO-HAY4HOM
HanpaBNeHHOCTeN;
KOMMNbIOTEPHLIM U UHLIM 060PYA0BaHMEM.

MpotnbHbIA KOMNAEKT 060pyA0BaHUA MOXeT ObiTb BblbpaH Ana 06Lieo06pa3oBaTe/ibHbIX OpraHu3auuii, UMelLWwmnX Ha MOMEHT CO34aHus LeHTpa
«To4YKa pocta» Habop cpefcTB OOY4YeHUS M BOCMUTaHUS, MOKPbIBAKOLNA CBOUMU (DYHKLMOHAbHLIMU BO3MOXHOCTAMWU 6a30Bble MOTPEOHOCTM npu
N3yYeHMUN YYeOHbIX NpeaMeToB «Pu3nKay», «XUMns» 1 «bronoruns».

MepeyeHb, MUHMMANLHO HEOOXOAVMble (YHKLMOHA/IbHbIE U TEXHUYECKMe TpeboBaHWS M MUHUMa/bHOE KOMMYeCTBO 060pYAOBaHMS, PacXOfHbIX
mMaTepuanoB, CPeAcTB 0OYy4YeHUs U BOCMWUTAHMS AN OCHALLEHMsI LEHTPOB «ToukKa pocTa», OMPeAensitoTcs PervoHa/lbHbIM KOOPAWHATOPOM C YYETOM
NPUMEPHOro MNepeYHst 060pYA0BaHMA, PACXOLHbIX MaTepuasioB, CPeACcTB 06YYeHUs U BOCNUTaHUA AN CO34aHMsA M obecriedeHUs (PYHKLMOHUPOBaHUSA
LIeHTpoB 06pa3oBaHMA e€CTECTBEHHO-HAY4YHON HanpaBfeHHOCTM «TouKa pocTa» B 06Lie06pa3oBaTe/lbHbIX OpraHu3aumsax, pacronoXeHHbIX B CEbCKOW
MeCTHOCTM U MasibIX ropofax.



MpounbHbIA KOMNIEKT 060pyA0BaHNA 0becneymBaeT aPPeKTUBHOE AOCTMXKEHNE 06pa3oBaTe/ibHbIX Pe3yNbTaToB 00yYaroLWMMNCA N0 NporpamMmmam
€CTECTBEHHOHAYy4HON HanpaB/IeHHOCTW, BO3MOXHOCTb Yrny6/E8HHOr0 W3y4YeHWs OTAENbHbIX MpPeaMEeToB, B TOM u4ucne Ans  (opMUMpOBaHUS
N306peTaTeNlbCKOro, KPeaTUBHOMO, KPUTUYECKOrO MbILLIEHNS, Pa3BUTUA  (DYHKLMOHa/bHOW rpamMoOTHOCTM Yy  Ob6ydvatolwmxcsd, B TOM uucne
eCTeCTBEHHOHAY4HON 1 MaTeMaTUYeCKO.



CoBpeMeHHble 3KCNePUMeHTaIbHbIE UCCNeL0BaHUA N0 GMONOrNN yXKe TPYAHO NPefiCTaBUTb 6e3 UCNONb30BaHNA He TO/IbKO aHaIoroBbIX, HO M LU(POBbIX
n3mMepuTesbHbIX Npuéopos. B deaepanbHOM rocysapcTBeHHOM 06pa3oBaTensHoM ctaHgapTe (PrOC) nponucaHo, YTO OAHUM M3 YHUBEPCA/TbHbIX
y4ebHbIX AeACTBUIA, NPMOBpeTaeMbIX yYalLMMUCA LO/HKHO CTaTb YMEHUE «MPOBELEHUS OMbITOB, MPOCTbIX 3KCNEPUMEHTA/IbHbLIX UCCNeL0BaHUI, MPAMbIX
1 KOCBEHHbIX U3MepPEHUI C UCMO/Ib30BaHWEM aHaN0r0BbIX U LU(POBbIX N3MEPUTENbHBLIX MPUOOPOB».

Y4ebHbIli 3KCNepuMeHT no 6ruonornu, NPOBOAUMbINA Ha TPAAULMOHHOM 060pya0BaHMK, 6e3 NPUMEHEHUS LU(POBLIX NabopaTopuii, He MOXET
MO3BO/INTb B MOJSIHONM Mepe peLlmnTb BCe 3a4a4l B COBPEMEHHON LUKO/e. DTO CBA3AHO C PSAOM NPUYMH:
TPagnLMOHHOE LLKO/IbHOE 060pYy0BaHNe 13-3a OrpaHUyYeHNs TEXHUYECKUX BO3MOXHOCTE He NO3BONSET NPOBOANTL MHOTME KO/IMYECTBEHHbIE
nccnefoBaHus;
ONUTENbHOCTbL NPOBEAEHNA BMOMOrMYeCcKUX NCCNe0BaHNA He Bcerpja
cornacyetcs ¢ ANTeNIbHOCTbIO YYeOHbIX 3aHATUIA;
BO3MOXXHOCTb NPOBELEHNA MHOTUX UCCNef0BaHWI OrpaHMYmMBaeTCa TpeboBaHMAMM TEXHUKIM 6e30NacHOCTU U ap.

LimchpoBas nabopatopusi NOHOCTLIO MEHSET METOAMNKY U COAEPXKaHWNe 3KCNepuMeHTaNbHON AeATeIbHOCTU U peLlaeT BblllenepeymncrieHHble
npo6siembl. LLINPOKMIA CNEKTP fAaTUMKOB MO3BOMAIOT yYallMMCa 3HAKOMUTLCA C MapameTpamu 61oN0rMyeckoro aKCnepruMeHTa He TOIbKO Ha
KayeCTBEHHOM, HO M Ha KOMMYeCTBEHHOM ypoBHe. Lindposas nabopatopus no3BoNsET BECTU AANTE/bHbIA IKCNEPUMEHT AaXe B OTCYTCTBUM
JKCMepUMeHTaTopa, a YacToTa UX U3MepeHuii HenoABacTHa YeNoBeYECKOMY BOCMPUSATHIO.

B npouecce hopMmpoBaHusa 3KCNepUMeHTa/IbHbIX YMEHUIA yUYeHUK 06yYaeTcs NpeAcTaBnaTh MHGOPMaLMIO 06 uccnefoBaHUM B YeTbIPEX BUAax:

B Bep6a/ibHOM: OMUCbIBaTh IKCMEPUMEHT, CO3JaBaTb C/IOBECHYIO MOAE/b IKCNEPUMEHTa, PUKCUPOBATL BHUMAaHNE Ha U3MePSEMbIX BeIMUYNHAX,
TEPMUHONOIUN;

B Tab/IMYHOM: 3aNONHATL TabNULLbI AaHHBIX, NIEXalMX B OCHOBE NMOCTPOEHNS rpatMKoB (Mpy 3TOM Y yYaLlnxcs BO3HWKAET NepBUYHOE MpeacTaBneHne o
macluTabax BesIMUYnH);

B rpagyMyeckom: CTpouTb rpatimky No TabMUYHbLIM [aHHbIM, YTO AaéT BO3MOXHOCTb Nepexoja K BblABMXXEHMWIO TMMNOTE3 0 XapaKTepe 3aBUCUMOCTU MeXAY
Be/IMYMHaMK (NpY 3TOM YUUTe b MOKa3blBaeT NPENMYLLECTBO B BU3ya/m3aL My 3aBUCUMOCTEN MeXAY BeMYMHAMU, HArfIgA4HOCTb U1 MHOTOMEPHOCTL); B
BUAe MaTeMaTMUeCKNX YpaBHEHWI: faBaTb MaTeMaTU4yecKoe onucaHne B3aMmoCBS3M BeIMUMH, MaTeMaTnyeckoe 0606LLeHme.

(hopMmMpoBaHMe UCCNeLoBaTEIbCKUX YMEHUI YUaLLMXCA, KOTOPbIE BbIPAXAKTCA B CEAYHOLMX AeACTBUAX: onpeaeneHre npobniemsi;

MoCTaHOBKaA W1CC/e0BaTe/IbCKOM 3afauu;

NNaHNPOBaHWe peLleHus 3ajauun;

NOCTPOEHNEe Moaenei;

BbIABVKEHME TUNOTE3;

JKCMepuMeHTa/IbHas NPoOBepKa runoTes;

aHa/In3 faHHbIX 9KCNEPUMEHTOB UM HABNIOAEHNI;



(hopMy/IMpoBaHye BbIBOOB.

MocnegHWe rofpl y yyalmxca HabogaeTcs HU3Kasa MOTUBALMA U3YUYeHNS eCTECTBEHHOHAYYHbIX AUCUMMNINH U KaK CNeAcTBUe NafeHne KadecTsa
obpa3oBaHus. MocTaBNseEMble B LLUKO/bI COBPEMEHHbIE CPeACTBa 00yUeHMs, B pamKax MpoekTa «ToykKa pocTa», COAepXXaT Kak yXXe XOpOoLIO NU3BECTHOe
o6opyfoBaHMe, Tak U NPUHLMNNANLHO HOBOE. ITO LM(poBbLIe N1abopaTopun 1 AaTUnKoBbIe CUCTEMbl. B 0CHOBY 06pa30oBaTe/ibHOM NPOrpaMmmbl 3a/10)KEHO
NpUMeHeHne LUMMPOoBbLIX nabopaTtopuin. TemaTuka NpeaioXeHHbIX 3KCMEPUMEHTOB, KOIMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYpPe NPUMEPHOIA
obpas3oBaTe/ibHOl NporpaMMbl Mo 61onorumn, cogepxaHnio deaepanbHOro rocygapcTBeHHOro obpasosatensHoro ctaHgapta (PrOC) ocHOBHOMO 06Lero
06pa3zoBaHNA. PaccMOTpeHHbIE B MOCOOUN OMbITbl NPOLUN LWMPOKYIO anpobauunto. MHOroNeTHAS NpakTUKa UCNoNb30BaHUA XMMUYeCKUX npnbopos, LI
B LLKO/IE MOKa3ana, YTo COBPEMEHHbIE TEXHUYECKME CPeACTBa 00YyYEHMst HOBOFO MOKOMIEHMS NO3BONAOT A0OUTHCA BbICOKOTO YPOBHS YCBOEHMNS YYeOHOMO
marepuana, yCToM4YMBOro pocTa no3HaBaTe/IbHOro MHTepeca LWKO/bHUKOB, T.€. NMPeososieTb Te Npob/eMbl, 0 KOTOPbIX TaK MHOIO FOBOPAT, KOrja peyb
3aX0fMT O COBPEMEHHOM LLIKO/IbHOM 6M0N0r1MYecKoM 06pa3oBaHNK.

[aHHOe MeToAM4YecKoe nocobre afpecoBaHO yumTenam 61M0orMmn, KoTopble peannsyroT obpasoBaTe/ibHble MPOrpaMMbl C UCMNOJb30BAHUEM
obopyoBaHNa «To4yka pocTa.
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KpaTkoe onucaHune NoaxoAoB K CTPYKTYPMpPOBaHUIO MaTepuanos

B o6pa3oBaTe/ibHOI Nporpamme npeacTaBneHbl creaytoLme pasgenbi:
1 MeTtoabl uccnegoBaHuii B 6uonorum

boTaHuKa.

3oonorus.

AHaToMUA 1 (PU3NONOTNA YeoBeKa.

LinTonorus.

"eHeTuMKa.

Konorwus.
[aHHble pa3fenbl BbiopaHbl ¢ yYETOM Hanbosee LWMPOKUX BO3MOXHOCTEN MO NPUMEHEHNI0 060pyA0BaHMA LieHTpa «Touka pocTa» Kak ans

npoBefeHNs NabopaTopHbIX PaboT, Tak 1 AN 4eMOHCTPALMOHHOTO 3KCnepuMeHTa. Kpome Toro, nepeyncrieHHble pasgensl 061agaroT HanbonbLWnm
noTeHUManoM Ans OpraHm3auum NPOeKTHOM U UCCNef0BaTeNbCKOM AeaTeNbHOCTU 06yyYaroWmMxcs. bronornyeckoe HabnOAEHNE U 3KCNEPUMEHT
npoBoAsATCS B hopme NabopaTopHbIX N AeMOHCTPauuiA. [LeMOHCTPaLMOHHBI 3KCNEPUMEHT MPOBOAMTCS B CNEAYHOLMX CyYasX:
1 nmetoLLeecs B HAMMYUM KOTIMYECTBO NPUGOPOB U LUPPOBLIX AATUMKOB He NO3BO/SET 0P
raHM30BaTb MHAMBUAYA/IbHYHO, MapHYH UK TPYNNoBYyH NabopaTopHYH paboTy;
2. 9KCMEPUMEHT MMEET HeGOMbLLYIO MPOAO/HKUTENBHOCTb U CMOXHOCTb U BXOAUT B CTPYKTY
Py ypoka.
[Ansa n3yyeHns npegmeTa «bnonorna» Ha atane 0CHOBHOMO 06LLero o6pasoBaHus oTBogMTCS 280 Yacos:

5 knacc — 35 yacos;

NS gk wd
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6 Knacc — 70 4yacos;

7 knacc — 70 vacos;

8 knacc — 70 yacos;

9 knacc — 70 yacos.

[aHHas obpa3oBaTeNibHas nporpamMma o6ecrneynBaeT CoO3HaTe/lbHOE YCBOEHME YUalMMUCA BaXKHENLLINX BMONOrMYECKUX NOHATUIA, 3aKOHOB U TEOPWUIA,
(hopmupyeT nNpefcTaBneHne 0 poav 6MONOrK B NO3HAHWUM XKMBOTO MUPa M B XXN3HW YenioBeka. OCHOBHOE BHMMaHWE YAENAETCSA CYyLHOCTM
OM0N0rMyYecKnX ABNEHNI, MPOLLECCOB N METOAAM X U3YYEHUS.

CTpyKTypa npefcTaB/ieHHbIX B ;aHHOM MeTOAMYeCKOM Noco6bum nnaHoB YPOKOB M N1abopaTopHbIX paboT OTpaXkaeTcs NocnefoBaTe/lbHOCTb M3YyUeHUs
N cogep>xaHus bronorum B 5—9 Knaccax.

B 5—7 knaccax yuvalymecs y3HatoT, YeM XuBas Npupofa OTANYaeTCa OT HEXMBOW; NOMyYatoT 06LWmne NpeAcTaBneHns o0 CTPYKTYpe G1MON0rnYecKoi
HayKK, eé NCTopun 1 MeToAax MccnefoBaHns, LapcTBaxX XMBbIX OpraHNU3MOB, cpefax 06UTaHUs OpraHNM3MOB, HPABCTBEHHbLIX HOpPMax Y MPUHLMNax
OTHOLUEHNA K Npupode. YJauimecs nonyyarT CBefeHNa 0 K/eTKe, TKaHAX U opraHax, o npoueccax XXu3HeAeAaTe/IbHOCTU OpraHn3MoB, 06 YCNoBMAX
YKU3HM 1 pa3HO06pasnm XMBOI NPUPOAbI, a TAKXXe 0 CTPOEHWM, XXU3HEAEATENbHOCTM U MHOF006pasnmn 6akTepuin, rpuboB, PacTEHUIA N XXNBOTHBIX.

OCHOBHOE coaepkaHne Kypca 8 Knacca Hanpas/ieHO Ha (hopMUpPOBaHMe y 00yHaroLLNMXCA 3HAHWIA 1 YMEHUIA B 06/1aCTU OCHOB aHaTOMUK, (PU3M0N0rnn
N TUTVMEHbI YeNI0BEKA, peannsaummn yCTaHOBOK Ha 340p0BbIi 06pa3 xu3Hu. Cogep)kaHne Kypca OpUeHTUPOBAHO Ha YriybneHne 1 paclumpeHne 3HaHuiA,
06yyalLWNXCA 0 NPOSABIEHNM B OPraHn3me Ye/10BeKa OCHOBHbIX XXW3HEHHbIX CBOWCTB, NMepBOHaYasibHble NPeACTaBEHNS O KOTOPbIX OblN NONYYeEHbI B
5—7 Knacce.

OCHOBHOE cogepkaHue Kypca 6uonorum 9 Knacca nocesiLleHo ocHoBaM 06Lel 6uonormn. OHO HanpaBieHo Ha 0600LeHNe 06LLMPHBLIX (PaKTUUYECKMX
3HaHWI 1 CneunanbHbIX NPAKTUYECKMX YMEHWIA, CHOPMUPOBAHHbLIX B NPeAbIAYLLNX Knaccax, TECHO CBA3aHO C pa3BUTMEM GMOMOMMYECKOW HayKun B Lie/IOM
N XapaKTepPU3yeT COBPEMEHHbI YPOBEHb €& Pa3BUTHS.

O[ZIHMM 13 OCHOBHbIX MPUHLIMMOB NOCTPOEHMSI MPOrpaMMbl SIBAISETCS NPUHLMN AOCTYMHOCTW. DKCMEPUMEHTa/IbHbIE AaHHbIE, MOMYyY€EHHbIe
yyalwmmmncs npv BbINOTHEHNM KO/IMYECTBEHHbIX OMbITOB, MO3BOAIOT yYalMMCS CAMOCTONATE/IbHO [eNaTb BblBOAbI, BbISBNSATb 3aKOHOMEPHOCTMU.
Moaxoabl, 3aN10XEHHbIE B COAEPXKaHMEe MPOrpamMmmMbl Kypca, CO34arT He0O6X0ANMble YCOBUA AN CUCTEMHOIO YCBOEHMS YYalMMUCS OCHOB HayKK, Ans
obecneyeHns pa3BMBaOLLErO U BOCMUTLIBAIOLLENO BO3AENCTBUS 00YYEHUS HA TMYHOCTb y4yaulerocs. ®opmMupyemble 3HaHUS AO/MKHbI CTaTb OCHOBOWA
CUCTEMbI YOEXXAEHWIA LLKO/bHMKA, S4POM €ro Hay4HOro MUPOBO33PEHUS.

Oco06eHHOCTU COoAepXKaHNs CTPYKTYPHbIX KOMMNOHEHTOB paboyein nporpamMmmbl No 6uonorun B 5—9 knaccax ¢ MCNosib3oBaHneM 060py0BaHuNA
LeHTpa «Toyka pocTa»



MnaHMpyemble pe3ynbTaTbl 06yUYeHMs Mo Kypcy «buonormsa. 5—9 knacc».

MpegMeTHbIe pe3ynbTaThbl:

1) thopmmpoBaHMe LLEHHOCTHOIO OTHOLLEHUS K XKNBOW NpUPoAe, K COGCTBEHHOMY OpraHM3My; MOHUMaHWe ponn 6monoruy B HOpMUpPoBaHMM
COBPEMEHHOMN eCTeCTBEHHOHAYUYHOW KapTUHbI MUPAa;

2) yMeHUWe NPUMEHATL CUCTEMY BMONOrMYECKUX 3HAHWI: PacKpbIBaTb CYLLHOCTb XXMBOMO, Ha3blBaTb OT/IMUNA XXMBOTO OT HEXMBOrO, NEPeYnCnaTh
OCHOBHbI€ 3aKOHOMEPHOCTN OpraHun3aumm, GyHKLUMOHMPOBAHUA 00BEKTOB, ABMIEHWIA, MPOLECCOB XMBOW NPUPOAbI, 3BOMIOLVOHHOIO pasBuTuUs
OpraH14yecKoro Mupa B ero eJUHCTBE C HEXVBOWN NPUPOAOIA; CHOPMUPOBAHHOCTbL MPEACTaBAEHW O COBPEMEHHOI TEOPUM 3BOIOLMM Y OCHOBHbIX
CBUAETENbCTBAX 3BOMOLUN;

3) BnafeHne OCHOBaMW MOHATMIHOrO annapara U Hay4yHOro A3biKa 6MON0rMKN: NCNONb30BaHWNE U3YUYEHHbIX TEPMUHOB, NMOHATUIA, TEOPUIA, 3aKOHOB U
3aKOHOMEPHOCTEN ANna 06bSACHEHMSA HabNtoAaeMbIX 6MONOrMYECKUX 0OBEKTOB, ABIEHWIA U NPOLECCOB;

4) NoHUMaHMe crnocoboB NONYYEHUS BUONOMMYECKNX 3HAHWIA; Ha/IMYMe OMbITa UCMO/b30BaHNUA METOAOB GMOMOTNI C LENbI0 U3YYEHWS YKUBbIX
06bEKTOB, OMONOrNYECKNX SBIEHWIA U NPOLLECCOB: HabMOAeHMe, OnucaHue, NPOBeAEeHNE HECTOXKHbIX BMONOrMYECKNX OMbITOB Y 3KCNEPUMEHTOB, B
TOM 4mC/ie C UCMONb30BAHNEM aHaNOoroBbIX U LUPOBbLIX NPUOOPOB N UHCTPYMEHTOB;

5) yMeHue xapakTepu3oBaTb OCHOBHbIe FpynMbl OPraH13MoB B CUCTEME OpraHUyYeckoro mupa (B TOM Yncne BUPYChbl, 6akTepun, pacTeHus, rpuosl,
XXVBOTHbIE): CTPOEHWE, NMPOLECChI XU3HEAEATENbHOCTH, X NPOUCXOXKAEHUE, 3HAYEHVE B NPUPOAE Y XKN3HUN Ye/IOBEKE,;

6) yMeHue 06BACHATb MOMOXEHME YeI0BEKA B CUCTEME OPraHMYeCcKOro Mupa, ero NpPouCXoXaeHune, CX0ACTBa U OT/INUNA YeNI0BEKA OT XXMBOTHbIX,
XapaKTepun3oBaTb CTPOEHME M NPOLECCHI XXMU3HeLeATe/IbHOCTU OpraHu3ma YesioBeka, ero NpUcrnoco61IeHHOCTb K Pas/IMyHbIM 9KOIOTUYECKUM
(hakTOpam;

7) YMeHWe onucbIBaTb KIETKWU, TKaHW, OpraHbl, CUCTEMbl OPraHoB M XapaKTepu30BaTh BaXKHeNLLINe 6MOI0rMyYecKne NpoLecchbl B opraHm3mMax
pacTeHW, XXMBOTHbIX U YENOBEKa,;

8) cthopMMpOBaHHOCTbL NPeACTaBIeHMIn 0 B3aMMOCBA3W HaC/Ne40BaHNA NOTOMCTBOM MPU3HAKOB OT POAMTENbCKUX (DOPM C OpraHu3aLmein KNeTku,
Ha/IMYMeM B Heli XpOMOCOM KaK HOCUTeseil HacneACTBEHHOM MH(opMaLn, 06 OCHOBHbLIX 3aKOHOMEPHOCTSAX Hacnef0BaHWS MPU3HAKOB;

9) chopmMMpOBaAHHOCTL NpPeLCTaBeHMIA 06 OCHOBHbIX (DaKTOpax OKPY>XKatoLLein cpefbl, UX PONN B XXU3HeLeATEIbHOCTA 1 3BOJTHOLUM OPraHN3MOB;
npeacTasneHne 06 aHTPOMOreHHOM (haKTope;

10) chopMMpPOBAHHOCTbL MpPeACTaBeHN 06 3KOCUCTEMAX M 3HAYEHMM BMOPa3HO06pPa3ns; 0 rnobasnbHbIX IKONOTMYECKMX NPobemMax, CTOAWMX nepeq
4e/I0BEYECTBOM M CNocobax X npeososieHuns;

11)ymeHue peluatb yyebHble 3a4a4n 6MOIOrMUYECKOro CoOAepPXKaHUs, B TOM YMC/Ie BbIABNATL NPUUUHHO-CIEACTBEHHbIE CBA3MW, MPOBOAUTL PACUEThI,
[ienatb BbIBOAbl HA OCHOBaHWM MOJTyYEHHbIX Pe3y/bTaToB;

12)ymeHune co3faBaTb M NPUMEHSATb C/I0BECHbIE U rpaduyeckue Mogenu A 06bACHEHUA CTPOEHNS XKMBbLIX CUCTEM, SBIEHUIA U MPOLLECCOB XKUBOI



npupoabI;

13) NOHMMaHne BKNaja POCCUCKUX N 3apyOeXHbIX YYEHbBIX B pa3BuTre 6UON0rMYECKUX Hayk;

14)BnaieHne HaBblKaMu paboTbl C MH(POPMaLMeil GMONOrMYECKOro CoaepXXaHns, npeAcTaBieHHON B pasHoil popme (B BUAe TeKcTa, TabIMUHbIX
[aHHbIX, CXeM, rpauKoB, AvarpaMm, MOLenein, N306paxeHnii), KpUTUYECKOro aHainm3a MHPOpPMaLun 1 OLEHKN ee OCTOBEPHOCTY;

15)yMeHune niaHMpoBaTh Noj PyKOBOACTBOM HacTaBHUKA U MPOBOAUTL y4ebHOe 1cCnefoBaHMe UK MPOEKTHYHO paboTy B 061acTu 6uonorum; ¢
YUYETOM HaMeuyeHHO uenu hopMynmpoBaTb Npobaemy, runoTesy, CTaBUTb 3a4aqu, BbloMpaTh afeKBaTHbIE METOAbI A1 UX PeLleHus,
(hopmynmMpoBaTh BbIBOAbI; MYyOANYHO NPeACTaBAATb MOMyYeHHbIe pe3y/bTaThl;

16)ymMmeHMe UHTerpupoBaTb 6MONOrMYECKNE 3HAHUA CO 3HAHUSAMUN APYTUX YUYEOHbIX NPesMeTOB;

17) cchopMUPOBAHHOCTb OCHOB 3KO/IOrMYECKOW rpaMOTHOCTI: OCO3HaHMe HEO6X0AUMOCTM AEeNCTBUIN NO COXPaHEHMIO 6MOpa3HO06pa3na n oxpaHe
NPUPOLHbLIX 3KOCUCTEM, COXPAHEHWIO N YKPEMNIEHNIO 340POBbS YeN0BeKa; YMeHMe BbloMpaTh LiefeBble YCTaHOBKM B CBOMX LEACTBUAX U
MOCTYNKax Mo OTHOLLUEHMWIO K >KMBOI NpMpose, CBOEMY 3L0POBbI U 3L0POBLIO OKPYXAKOLLMX;

18)yMeHune ncnonb3oBaTh NPUOBpPeTeHHbIE 3HAHWUA 1 HABbIKW A5 340P0BOr0 06pasa Xu3Hu, c6asiaHCUPOBAHHOTO MUTAHUS U (U3NYECKOM
aKTMBHOCTW; HENPUATUE BPeHbIX NPUBLIYEK Y 3aBUCUMOCTEN; YMeHNe NPOTUBOLENCTBOBATL /MHKEHAYUYHbIM MaHUNYNALMAM B 061aCTV 340P0BbS;

19) oBnageHvie NnpmemMaMmn OKasaHusl MepBOi MOMOLLYM YeN0BeKY, BblpalliBaHUS KyNbTYPHbIX PaCTEHUIA 1 yX0Aa 3a AOMALLHUMU XKNBOTHbLIMMU;

®opMbl KOHTPONIA

KOHTpO/b pe3ynbTaToB 06y4YeHMst B COOTBETCTBMU CLAaHHOM 06pa3oBaTeNbHOM MPOrpaMmoi NpoBoAUTCS B (POPME NMUCbMEHHbIX U
3KCMepMeHTaNbHbIX PaboT, NpeanonaraeTcs NPOBeAeHNe MPOMEXYTOYHOM M UTOFOBOI aTTecTaluum.

MpoMeXyToyHas aTTecTaums

[Ns 0CyLLeCTBNEHNS NMPOMEXYTOUYHO aTTecTalMm UCMOMb3YTCA KOHTPObHO-0LEHOUYHbIE MaTepuanbl, 0T60P COAEPXKaHMS KOTOPbIX OPUEHTMPOBAH
Ha NPOBEPKY YCBOEHWS CUCTEMbI 3HAHWIT 1 YMEHUIA — WHBapWaHTHOIO AAPa CoAepXKaHWs AeiiCTBYOWMX 06pa3oBaTe/IbHOI NporpamMmMbl No 6UONOrMK
Ans 061,e06pa3oBaTe/bHbIX OpraHM3auuii. 3afaHus NPOMEXYTOUHON aTTeCcTalyn BKKOYAKOT MaTepuan 0CHOBHbIX Pa3fiesioB Kypca G1Monormu.

MAKET OLEHOYHbBLIX MATEPUNANTIOB N KPUTEPUN OUEHUBAHWA MO NMPEAMETY «bUONOT NA»

KOHTpONbHbIE N3MepuTeNbHbIe MaTepuanbl

B faHHOM pasgene NpeAcTaBnstOTCA KOHTPObHO-U3MEPUTENbHbIE MaTepuasibl, KOTOPbIE UCMO/b3YHTCA ANS ONpeLeneHns YPOBHSA [OCTUXKEHUS
06yYaoLMMNCS NNaHNPYEMbIX MeTa- NPeAMETHbIX U NPeAMeTHbIX Pe3yNbTaToB B paMKax OpraHu3auuy TeKYLLEro KOHTPONs yCrneBaeMoCTH U
MPOMEXYTOUHOW aTTecTaumu.



Mpwn opraHn3auumn TeKyLLero KOHTPONS ycneBaeMoCT 00y4vatoLmnxcs cnegyet yuntoieatb Tpe6oBaHuss ®FOC OOO K cucteme OLEHKM LOCTKEHMNS
nnaHupyembix pesynbtatos OOI, KoTopas f0/XHa NpegycMaTpuBaTh UCNO/b30BaHME pa3HOOOpa3HbIX METOALO0B U POPM, B3aUMHO AOMOMHAKOLWMX ApYT
Apyra (CTaH4apTU3MPOBaHHbIE MUCbMEHHbIE M YCTHbIEe PaboTbl, NPOEKTbI, MPaKTUYeCKue 1 nabopaTopHble paboTbl, TBOPYECKME paboThbl, caMoaHanus3 u
CaMOoOLLeHKa, HabneHNe, UCMbITAaHUA U UHOE).

BbI60p YKa3aHHbIX HUXE TUMOB U MPUMEPOB KOHTPOJIbHbIX M3MEPUTENbHbIX MaTepuasioB 00yC/0B/IeH Nefarornyeckon 1 MeToLMyYecKom
LIeN1eco06pa3HOCTLIO, C YYETOM NpeaMeTHbIX 0CO6EHHOCTEN Kypca «buonorus 5—9 knacc».

TecTbl 1 3afjaHNs pa3paboTaHbl B COOTBETCTBMM C hopmaToMm EIMD n MTMA, 4To N03BONSET AaXe B paMKaxX YCBOEHMS NMPaKTUYECKOM YacTu Nporpammbi
oTpabatbiBaTbh 06LLeyYeOHble U NPeAMeTHbIE 3HAHWUA U YMEHUS.

MepeyeHb OLEHOYHbIX NPOLEAYpP AO/MKEH OblTb ONTUMaIbHBIM M LOCTATOUHbLIM 4151 ONPeAe/ieHNs YPOBHSA LOCTVXKEHUS 00yYatoLwMMUCs NpesMeTHbIX
N MeTanpeaMeTHbIX pe3ynbTaToB. PuKcaluna pesybTaToB TEKYLLEro KOHTPOSA YCNeBaeMOoCT/ 00yHatoLLMXCA OCYLLLECTBNAETCA B COOTBETCTBUN C
NPUHATON B 06pa3oBaTe/IbHOW OpraHM3aLMm CUCTEMON OLEHUBaHWS.

MpeanoXeHHble TUNbI U NPUMEPbI 3a4aHWA:

* OPMEHTMPYIOT yUnUTeNs B Anana3oHe KOHTPO/bHbLIX U3MEPUTENbHBIX MaTepuasioB No Kypcy, NOMOratT pa3Hoo6pasnTb 3aaaHns
TPEHUPOBOYHOI0, KOHTPO/ILHOIO ¥ AONONHUTENILHOTO MOAYNEN, KaK MHTEPAKTUBHOIO BMAEO-YPOKa, TaK U TPaAWLMOHHOIO YPOKa B paMKax
KNaCCHO-YPOYHOW CUCTEMbI;

* YUMTbIBAKOT BO3MOXHOCTM YCBOEHMSA MaTepuana, C TOUKU 3peHUs ero guddepeHumnanmmn s pasinyHbiX KaTeropuin 06y4varoLmxcs, pasHoro
YPOBHSA 13y4eHUs NpeaMeTa, BO3PacTHbIX 0CO6EHHOCTEN MNaALWMNX LWKONbHWUKOB, a TakK)Xe MOTUBALMOHHOIO M NCUX03MOLMOHAIbHOMO
KOMMOHEHTOB YPOKOB;

* M03BONAIOT OTpabaTbiBaTh HaBbIKW, 3aKPENIATh NOMYYEHHbIe 3HAHWSA U KOHTPOMPOBaTh pe3y/ibTaTbl 06yYeHUs, KaK B X04e KaXA0oro ypoka, Tak
“ B pamMKax UTOroBOro ypoka no mMatepvany pasgena.

Cneunduryeckoin (hopmoin KOHTPONS ABNAeTCA paboTa ¢ npubopamu, nabopaTtopHbIM 060pyA0BaHEM, MoAensimn. OCHOBHasA Lieflb 3TUX

MPOBEPOYHbIX PaboT: ONpeaeneHne YpoBHS pPasBUTUA YMEHUI LKONbHUKOB paboTaTb ¢ 060pyJ0BaHNEM U MPOBOAUTL IKCMEPUMEHTa/IbHbIE

nccnefoBaHns, NAaHNPoOBaTb HabO4eHME UK OMbIT, BECTU CaMOCTONATE/IbHO NPaKTUYECKYO paboTy.

3agaHne MOXeT CUMTaTbCS BbIMOIHEHHbIM, €C/M 3annCcaHHbIV/BbIOpaHHbIA OTBET COBMajaeT C BepHbIM OTBETOM. 3alaHMsi MOTYT OLLeHMBATLCA Kak

1 6annom, Tak 1 601bWNM KOMMYECTBOM B 3aBUCMMOCTUN OT YPOBHS CMIOXKHOCTU 3afaHuns, OT KOMYeCTBa BBEAEHHbIX/BbIGPaHHbIX OTBETOB, OT

TUNa 3agaHus.



HopMbl OLEHOK 3a BCe BUAbI MPOBEPOYHbIX PaboT

«5» — ypoBeHb BbINOHEHNS TPebOBaHWIA 3HAUYNTENIbHO BbILLE YA0BNETBOPUTE/LHOTO:

¢ OTCYTCTBME OWMOBOK, KaK No TeKyLlemy, Tak 1 Mo npefbigyLieMy yue6HOMY MaTepuany;
* He 60/siee 0AHOro Hefo4véTa

«4» — ypOBeHb BbINONHEHNS TpeboBaHWIA Bbllle YA0BETBOPUTE/ILHOTO:

* Hanmune 2—3 OLINOGOK NN 4—6 HeJOYETOB MO TeKyLLEMY yYeOGHOMY MaTepuany;

e He 60nee 2 OWNBOK MM 4 HefO4ETOB MO NPONAEHHOMY MaTepuany;

* MCNO/b30BaHNE HepaLMOHa/IbHbIX NPMEMOB peLleHns Y4eOHON 3ataun.

«3» — AOCTATOUHbIA MUHMMAJIbHBIA YPOBEHb BbINOIHEHUA TPeO6OBaHWI, NPeLbABNSEMbIX K
* He 6onee 4—6 owmn6b60K unn 10 HeOUETOB NO TeKyLleMy yyebHOMY MaTepuany;

* He 6onee 3—5 owmbOK nnm He 6onee 8 HeOHETOB NO NPONLEHHOMY YYeBHOMY MaTepuany.

«2» — YPOBEHb BbINO/IHEHMS TPEOOBAHWUIA HXKE YA0BNETBOPUTENBHOTO:
* Hanmuue 6onee 6 oWNGOK 1M 10 HeLOYETOB MO TEKYLLEMY MaTepuany;
6onee 5 own6OK nnu 60nee 8 HeOYETOB MO NPONLEHHOMY MaTepuany.

KOHKpeTHoW paboTe:



TemaTunyeckoe nnaHmpoBaHue matepmnana B 5 knacce «<bNOJIOI NA — HAYKA O )KUBOM MUPE»

* Yactb 1 buonorma — Hayka 0 XXVBOM MUpE.

* YacTtb 2. MHOroob6pasue XuBbIX OpraHu3MoB.

* YacTtb 3. )KM3Hb OpPraH1M3mMoB Ha naHeTe 3emss.

e YacTtb 4. YenoBek Ha nnaHeTe 3emMns.

No Tema

n/n
XXnBble opraHu3mbl

MeToabl N3yyeHns
2 XXUBbIX OpraHn3mMoB
OpraHvu3moB: Ha-
6nt0eHne, n3mepe-
HWe, 3KCMepUMeHT

NabopaTopHaspa-
6oTaNe 2
«3HAKOMCTBO C
3 KNeTKaMun pacTeHWUin»
4 OCO6EHHOCTU XUMU-

4YeCKOro cocrtaBa
XXUBbIX OPraHn3mMoB

5 HeopraHunyeckue Be-

CopepxaHune

[MoHSATNE O TKaHMW,

TKaHW XXUBOTHbLIX U
pacTeHuin. Mx

(hyHKUMN.

XVMWUYECKUiA cocTaB
KNeTKN.
XumMnyeckume
BELLECTBa K/eTKMN.
HeopraHnyeckune

LleneBas
yCTaHOBKa ypokKa

CpaBHuBaTb
YXUBOTHYO U
pacTUTe/IbHYIO
KNETKWN, HaX04UTb
YyepTbl MX CXOACTBA
N pa3nuums.
Pasnuuartb TKaHu
YXUBOTHbIX U
pacTeHNin Ha
pUCYHKax yuebHu-
Ka,
XapakTepunsosartb
NX CTPOEHME,
00BACHATb NX
DYHKLUNN.
Pa3nnuatb
HeopraHnyeckme u
opraHnyeckue
BeLLeCcTBa K/eTKM,
MUHepasibHble CO-

Kon-
BO

yacos

1

OCHOBHble BUAbI LeATENbHOCTH
oby4arounxcsa Ha ypoke/BHey-
POYHOM 3aHATUNU

Pa3nnuyatb OTAeNbHbIE KNeTKW, BXO4A-
wue

B COCTaB TKaHW.

0O606LaTh 1 hUKCMpPOBaTL pesynbTa-
Tbl Hab6MOAEHWUIA, fenaTb BbIBOAbI.
Cobntogatb npasusia paboTbl B Kabu-
HeTe 6uonoruu, obpalleHus c nabo-
paTopHbIM 060pyA0BaHEM

HabnofaTe [eMOHCTPALMIO OMNbITOB
yuuTenem, aHann3mpoBaTh X pe-
3ynbTaThbl, fjenatb BbIBOAbI.
AHann3nMpoBaTtb NpefCTaBNEHHYIO Ha
PUCYHKaX y4yebHMKa MH(opMaLnio o

Mcnonb3oBaHMe
obopypoBaHue

MwuKpockon
uMpoBoii,
MUKponpena
patbl



LiecTBa.

OpraHunyeckue
BelllecTBa

BelLecTBa KNETKN, nX
3HayYeHne Ans KNeTku
1 opraHm3ma.
OpraHunyeckue
BelLecTBa KNeTKN, nx
3HayYeHne Ans XXN3Hn
opraHn3ama un KIeTku

2. MHOroo6pasue X1BblX 0praHM3MoB

9-10

11-12

bakTtepun. MHoro-
obpasune GakTepuii

MeToabl N3y4yeHns
XUBbIX OPraHu3moB.

HabntogeHune, nsme-
PeHWE, 3KCNEPUMEHT.

NabopaTopHas pa-
6oTaNe 3 «M3yueHne
yCTpOiACTBa
YBE/IMYNTESbHbIX
npuéopos»

KneTtoyHoe CTpoeHune
opraHv3mos.
MHoroo6pasue Kne-
TOK. MeToAbl n3yye-
HUS XKUBbIX

bakTepuu:

CTPOEHMe 1
XW3HeLeATeNbHOCTb
. bakTtepun —
NPUMUTUBHbIE
OLLHOKNETOYHbIe Op-
raHmsmbl. CTpoeHue
bakTepuii.
Pa3mHOXeHune
Vicnonb3oBaHue
YBENNUYUTESIbHbIX
npnbopos npu
N3y4yeHnn 06bEKTOB
YXMBOI NpUPOAbI.

YBeNnMUynTeNbHbIE
npuéopbl: Nynbl
py4Has, WTaTUBHAA,
MUKpockon. P. I'yk,
A. BaH J1eBeHryK.
YacTu Mmukpockona.
Mwkponpenapar.
Mpasuna paboTbl ¢
MWKPOCKOMOM.
CTpoeHMne KNeTKu.
TkaHu KnetouyHoe
CTPOEHME XKMBbIX
OpraHn3Mos.

N, 0OBACHATL NX
3HauyeHue 4ns opra-
HU3Ma.

XapakTepnsoBaTb
0COBGEHHOCTU
CTPOEHMS
GakTepuil.

OO6BbACHATb
Ha3HauyeHwue
YBENNYNTENbHbIX
npnoopos.

Pa3nnyatb
pyyHyto ©
LWITAaTUBHYIO
Nynbl, 3HaTb
BE/INYMNHY Nnony-
4yaemoro ¢ ux
NOMOLLLbIO
YBE/INYEHUS.

Bb1aBNATbL YacTu
KNeTKN Ha
pUCYHKax
y4ebHuKa,
XapakTepnsoBaTb

pesynbTaTax onbiTa, pabortas B nape
YMeHue paboTaTb ¢ nabopaTtopHbIM

ob6opyaoBaHMem

OnwucbiBaTh pasHoobpasHble
(hopMbl 6aKTEPUASIbHBLIX KNETOK
Ha PUCYHKe y4ebHMKa.
Pa3nnyatb NOHATUA:
«aBTOTPOMbI»,
«reTepoTpobI»,
«MPOKaPUOTbI», «3yKapuoTbl».

YMeHue paboTaThb C
nabopartopHbIM
obopyaoBaHuem,
yBEMUNUTENIbHBIMY NpUbopamu.
M3yyaTb yCTPOINCTBO MU-
Kpockona v cobntogatb npasmna
paboTbl C MUKPOCKOMOM.
CpaBHMBaTb yBEIMYEHMWE NTYbl
1 MUKPOCKOMA.
Mony4yaTb HaBblKM paboThbl C
MWKPOCKOMOM NpW U3YYeHNN
FOTOBbIX MMKPOMNpPenapaTos.
Cobntogatb npasuia paboTsl B
KabuHeTe, 0bpalleHus ¢
nabopatopHbIM 060pYyL0BaHNEM
YMeHue paboTaThb C
nabopatopHbIM 060pyA0BaHNEM,
YyBENUNUTENbHBIMY NPUGopamu.
Ha6nogaTb 4acTu n opraHougbl
KNETKN Ha FOTOBbIX MUKpPO-

PaccmaTpuBaHume
GaKTepuii Ha roTOBbIX
MUKporpenaparax ¢
NCNONb30BaHNEM

MwuKpockon
CBETOBOIA,

LMpoBoi



13-
15

16-17

18

19

20

Yactu KNeTkm n nx
Ha3HayeHue.

NabopaTopHas paboTa
4. bakTepuanbHas
KneTka

PacTeHuns. MHoro-
obpasune pacTeHuiA.

3HaueHne pacTeHunin B
NPUPOAE N XXN3HW
yenoBeka

MoKpbITOCEMEHHbIE
pacTeHus.

[TonocemMeHHble
pacTeHus.

NX 3Ha4YeHune.

6akTepuii aeneHnem
KeTKN HafBOe.
bakTepuu Kak camas
LpeBHASA rpynna
opraHusmosllpoLec
Cbl XXWU3Hefen-
TeNIbHOCTYU
bakTepuin. MoHATME
06 aBTOTpOhax un
retTepoTpodax,
npokapmoTax u
ayKapumorax
PacTeHus. XapaKtepus3oBatb
MNpeacTtaBneHne o rnaBHble MPU3HaKN
thnope. pacTeHUI.
OTnnunTensHoe
CBOWCTBO pacTEHMUIA.
Xnopodhunn.
3HayeHune
(hoTOCUHTE3A.
CpaBHeHue KneTok
pacTeHunii u
bakTepuii. JeneHve
LlapcTBa pacTeHuiA
Ha
rpynnbl:BOLOPOCAHN,
LIBETKOBblE
(nokpbiTOCE-
MEeHHbIE),
r0/I0CEMEHHbIE,
MXW, NNayHbl,XBO-
LW, NarnopOTHUKMN.
CTpoeHune
pacTeHunin. KopeHb ©
noter. Cnoeswuie
BOAOPOCTENA.

npenapartax nog MaabiM U
60NbLLINM

XapakTepn3oBaTb MPoLEcChl
XU3HeLesATeIbHOCTN GaKTepun
KaK MpoOKapmoT.

CpaBHMBaTb U OLEHMBATb POsb
6aKTepunin-aBTOTPOOB U1
6akTepuin-retepo- TpodhoB B
npupoge. Y MeHue paboratsb C
nabopatopHbIM 060pyA0BaHNEM,
YBENMUNTENbHBIMI NPUGOpamu.

Pasnunuyatb YacTu LBETKOBOIO
pacTeHns Ha pUCyHKe
y4ebHMKa, BblABUTaTb
npeanoioXeHNs 06 nx
(yHKUMAX. CpaBHUBATb
LIBETKOBbIE M r0/I0CEMEHHbIE
pacTeHus, XapakTepn3oBaTb uUX
CXOZCTBO U pasnnuus.
XapakTepun3oBaTb MXH,
NarnopoTHUKN, XBOLLK, NayHbI
KaK CNopoBble pacTeHus,
onpesensTb TEPMUH «Cropa.
BbISBNATL Ha PUCYHKe
yuyebHMKa pasnnuns Mexay
PacTeEHUAMN PasHbIX
cMcTeMaTMyecKnx rpynn.
CorocTtaBnaTb CBOMNCTBA
pacTUTeNbHOWN N 6aKTepunanbHOM
KNEeTOK, filenatb BblBOAbI.
XapakTepunsosaTb 3Ha4YeHne
pacTeHWI pasHbIX
CUCTEMATUYECKUX TPy B
XXVW3HW YenoBeKkay meHue
paboTath C 1a60paTopHbIM

ungpposoro
MWKpOCKONa.
ONeKTPOHHbIE
Tabnuubl 1 NnakaTbl.

OG6Hapy>XeHue Xnopo-
nnacra B B K/leTKax
pacTeHul ¢ uc-
No/Ib30BaHNEM
undgposoro
MUKpOCKOMa.
ONEKTPOHHbIE
Tabmubl 1 Nakatbl.



21

22

23

24

25

XKnBoTHble. CTpoeHune
YXVBOTHbIX.

O[LHOKNETOUHbIE
OpraHun3Mbl.

MHOrokneTouHble
OpraHu3Mbl,

MHoroo6pasue xu-
BOTHbIX, UX PO/b B
NPUPOAE W XXN3HN
yenoBeka

«HabnwoaeHue 3a
nepesBMKEHNEM
XXVUBOTHbIX»

OCHOBHbIE
pas3nyumns NoKpbITO-
CEMEHHbIX U
r0/I0CeMeHHbIX
pacTeHunin. Ponb
LIBETKOBbIX
pacTeHuii B XKM3HM
yenoseka
>K1BOTHbIE
MpencTaBneHne o
(hayHe. OcobeHHOCTHU
YKMBOTHBbIX.
O[LHOKNETOUHbLIE 1
MHOTOK/IETOYHbIE
OpraHum3mbl.

Ponb )XUBOTHbIX B
NPUPOAE N XXU3HU
yenoBekKa. 3aBU-
CUMOCTb OT
OKpYyXatoLen cpefbl

Na6opaTopHas
paboTa Ne3
«HabnogeHune 3a
nepeaBMKEHNEM
YXMBOTHbIX»

Pacno3sHaBaTb 04-
HOKNETOYHbIX U
MHOTOK/IETOYHbIX
XXUBOTHbIX Ha
PUCYHKaX
y4yebHMKa.

[f0TOBUTL
MUKponpenapar
KY/NbTYpbl UH-
(hy3opwia.
M3yyaTb XKuBble
opraHusmbl Nnog
MUKPOCKOMOM
npy manom

obopyaoBaHMem,yBe-
ANYUTENbHBIMW NPUBOpaMMm.

XapakTepn3oBaTb MPOCTENLLINX
Mo pUCYHKaM y4ebHMKa,
onucbIBaTb UX pasfnyue,
Ha3blBaTb YacTW KX Tena.
CpaBHMBaTb CTPOEHUE Tena
améObbl C KNETKOW 3yKapwmorT,
[enatb BbiBOAbI. Ha3biBaTb
MHOTOK/IETOUYHBIX XXNBOTHbIX,
N306PAXKEHHbBIX Ha PUCYHKE
yuebHMKa.
Pa3nnuyatb 6eCNO3BOHOYHbIX U
MO3BOHOYHbIX XXWUBOTHbIX.
OOBACHATbL POJb XKMBOTHBIX B
XXU3HW YesioBeKa 1 B NPUPOSe.
XapakTepun3oBatb (hakTopbl
HEXMBOWN NPUPOLbI,
OKasblBatoLLMe B/IMSHUE Ha
XU3HeaeAaTeNbHOCTb

XXMBOTHbIXY Me- Hue paboTatb C
nabopatopHbIM 060pyA0BaHUEM,

YBENNYNTEbHLIMU NPUGOpaMK.

Habntogatb 3a ABWXEHNEM
XWBOTHbIX, 0TMeYaTb CKOPOCTb
1 Harnpas/ieHNe ABVKEHNS,
CpaBHMBaTb MepefBuXeHue
ABYX-TPEX 0COGEN.
dopmMynunpoBaTh BbIBOJ, O
3HaYeHUN OABWXKEHUA NS
YXMBOTHbIX. PUKCMPOBATH

[f0TOBUTL MU-
Kponpenapar
KyNbTypbl ameo.
OG6Hapy»xeHue of-
HOKNETOYHbIX
YXMBOTHBbIX (MpocCTeli-
LLIMX) B BOAHOW cpese
C UCNOJIb30BaHNEM
L1gpoBOro MUKpPO-
CKOMNa. ON1EKTPOHHbIe
Tabnuubl 1 NnakaTbl.

[FOTOBUTbH MU-
Kponpenapar
KY/NbTYpbl UH-
(y3opuit. N3yyatb
XXVBble OpraHu3mbl
noj, MMUKPOCKOMOM
npy masom
YBEMYEHUN.



26

27-28

29-30

MHoroo6pasue rpmbos,
NX ponb B NPUPOAE U
XKWU3HU YenoBeKa

O[fHOKNETOYHbIE U
MHOTOK/IeTOYHbIe
rpuobl.

Posnb rpn6os B
NPUPOLE W B XNU3HU
yesnoBeka

MHoroo6pasue u
3HayeHune rpuobos.
CT1poeHune
LUNANOYHBIX
rpm6os. NnecHeBble
rpubbl, nx
1Crosib3oBaHue B
3[,paBOOXpaHeHN
(aHTMBMOTUK
NeHULUNINH).
O[LHOKNETOUHble
rprbbl — OPOXOKM.
Ix ncnonb3oBaHue
B x/ieboneyeHun un
NM1BOBAPEHUN.
CbepnobHble n a40-
BUTbIE TPUObI.
Mpasuna cbopa un
ynotpe6neHus
rpv6oB B MULLY.
MapasuTtnyeckne
rpuobl.

3. )KN3Hb opraHn3mMoB Ha nnaHeTe 3emMnq

31-33

BnunaHne akonoru-
YeCKMX (haKToOpOB Ha
OpraHu3mbl

JKonornyeckne pakro-
pbl Cpesbl.

Ycnosus, Banaiowme
Ha YXM3Hb OpraHn3mMoB
B npupoge, —

YBENIMYEHUN

XapakTtepnsosaTb
CTpOeHue
LUIAMOYHbIX
rpmoos.

Pa3nnyaTb NnoHATUSA:
«3KONOrMYECKNN
(hakTop», «hakTop
HEXMBOWN NPUPObI»,
«(haKTOp XMBOWA

pe3ynbTaTbl HA6MOAEHNIA B
TeTpagw.
Cobntogatb npasuia paboTsl B
KabuHeTe, obpalleHmns ¢
nabopatopHbIM
obopyaoBaHMEM.
YMeHune paboTatb C
nabopaTtopHbIM 060pyA0BaHNEM,
YBEMUNUTENIbHLIMY NpUbopamu.
Moapa3genaTb WAAnoYHbIe
rpubbl Ha NaacTUHYaTble U
Tpy6uatble. OnucbiBaTb
CTPOEHWE MNecHeBbIX rPU60OB Mo
PUCYHKY yuyebHMKa. OOBbACHATD
TEPMUHbI «@HTUONOTUK» U
MEHULMUNNNH.
Pacno3HaBaTb Cbej06HbIE 1
A00BUTble rpnbbl Ha Tabnmuax n
PUCYHKaX y4ebHMKa.
YyacTtBoBaTb B COBMECTHOM
obcyxaeHnn npasun céopa u
MCMosb30BaHUSA rprubos.
OO6bACHATL 3HaYeHWe rprubos
L9 YenoBeKa v 41 npuposbl

N3yunTb felicTBME pas/inyHbIX
(hakTopoB cpefbl (CBET,
BNI&XXKHOCTb, TeMMepartypa) Ha
OpraHun3mbl,NMPUBOANTb
npUMepbl COBCTBEHHbIX

Habntopgatb 3a
ABWXXEHNEM XKMNBOT-
HbIX,

[f0TOBUTL MU-
Kponpenapar
Ky/IbTYPbl APOXOKEN.
3yyaTb nnecHesble
rpubbl NoL MUKPOCKO-
noM npu Masiom
YBE/IMYEHUN Ha ro-
TOBbIX N\
MMUKponpenapaTax.
ONEKTPOHHbIE
Tab/MLbl 1 NNakKatbl.

Lincpposas
naboparopus no

aKonornu (JaTumk
OCBELLEHHOCTH,
BMIQYKHOCTU U TeMMe-



34-35  daKTOpbI XMBOI U 3KONOTMYECKME

HE YXXVBOW Npupoabl (hakTOpbI Cpesbl.
PaKTopbl HEXMNBOWA
npupoabl, akTopsl
YKMBOI NpMpoabl U
aHTPOMNOTeHHbIe.
Mpumepsbl 3konorn-
Yeckmx (haKTopoB

NPVPOAbI», HabtoAeHUIA.
aHTPOMOreHHbIA (hak- o AprymeHT1poBaTb

TOp». [eaTeNlbHOCTb Ye/I0BeKa B
XapaktepusosaTtb NpMpoAe Kak aHTPOMOreHHbIN
[EeNCTBUE PasnINYHbIX (hakTOp

(haKTOpOB Cpefbl Ha BbinonHeHne nabopaTopHOiA
opraHu3mbl, paboThbl.

NPUBOANTL MPUMEPBI
COBCTBEHHbIX
HabntoAeHUIA.

TemaTnyeckoe nnaHuposaHue matepunana B 6 knacce «kbNONTOIMMA — HAYKA O PACTEHUAX»

Yactb 1 Hayka 0 pacTeHusax

YacTb 2. OpraHbl pacTeHuii

YacTb 3. OCHOBHbIE NPOLLECChI XXMU3HEAEeATENbHOCTY pacTeHwl

YacTb 4. MHoroobpasume 1 passutrie pacTUTENIbHOrO MMpa

YacTb 5. MpupogHble coobliecTsa

paTypbl)



No
n/n

5-8

Tema

KnetoyHoe cTpoeHune
OpraH13MoB.

KneTkun pacTeHuiA.

MofoBOe pa3sMHOXKeHMe.

PocT u passuTne opraHn3mMoB

CopeprxaHue

1. Hayka 0 pacTeHuMsax — 60oTaHuMKa

KneTtoyHoe CcTpoeHue
pacTeHuI.

CBolicTBa pacTUTE/IbHOM
KNETKMW.

KneTKa Kak OCHOBHas
CTPYKTYypHasa egmHumua
pacTeHus.

LleneBas ycTaHOBKa
ypoKa

CTpoeHune pacTuTesnb-
HOWM KNeTKW: KNeToyHas
CTEeHKa,
SApo,uMTonNasma,
BaKyonu,

nnactTuibl. XXunsHege-
ATENbHOCTb KNETKW.
JeneHune KneTku.
KneTKa Kak »XunBas cu-
crema. OcobeHHOCTH
pacTUTENIbHOW KNEeTKu

Kon-Bo
yacos

OCHOBHbIe BUAbI
LesaTeNIbHOCTK 00y-
yaroLLKMXcs Ha

MpnBOANTL NpPUMEPSLI
OLLHOKNETOYHbIX U
MHOTOK/1ETOYHbIX
pacTeHWnin. Paznnyatb u
Ha3blBaTb OpraHoufbl
KNETOK pacTeHui.

XapaKTepun3oBaTb
OCHOBHbIe npouecchbl
XU3HEeAeATeNbHOCTY
KneTkn. O606LWwaTh
3HaHWS U fenatb BbiBOAbI
0 B3aMMOCBA3U paboThl
BCEX YacTen KIeTKu.
BbiaBNATHL
OT/IMYNTESIbHbIE
NPU3HaKW pacTUTE/IbHON
KNeTKN YMeHune
paboTtaTtb C
nabopaTopHbIM
o0b6opyoBaHMEM,
YBENNYNTENIbHBIMU
npubopamu.

Vicnonb3oBaHue
0bopyaoBaHus

Mwkpockon

LnposoiA,
MUKponpenapartbl



KneTtkn.

TKaHW 1 opraHbl pacTeHUM.

9-13 OTnnynTencHble NPU3HaKK
XUMBbIX OPraHn3moB

14- Cewmsl, ero cTpoeHue n
17 3HayeHne

TkaHu pacteHuin. NoHATKE O
TKaHW pacTeHuii. Buapbl
TKaHel: OCHOBHas,
MOKPOBHasA, NPOBOASALLaS,
MeXaHu4yeckas. MpuynHel
NOSIBNEHNS TKaHei.
0O606LLEeHNe N cucTema-
TU3aLms 3HaHWI Mo mare-
pranam Tembl «Hayka o
pacTeHnax — 60TaHuKa.

[MoHATME O TKaHW pac-
TeHWiA. Buabl TKaHei:
OCHOBHasi, NMOKPOBHasA,
NpoBOAALLan,
mMeXxaHu4yeckad. MNpu-
YMHbI NOSIBNIEHUSA TKa-
Hell. PacTeHue Kak
LIe/TOCTHbIW YXMBOM
OpraHusm, COCTOSILLNIA
U3 KETOK U TKaHeMw.

2. OpraHbl pacTeHui

Cemsa Kak opraH pas-
MHOXEHWSA PacTEeHWIA.

CTpoeHune cemeHu:
KOXypa, 3apojblLL,

3HayeHue ceMsiH B MPUpPOAe U 3HAOCMEPM,CEMALONN.

XXW3HU YenoBeka
NabopaTopHas paboTa Ne 1
«CTpoeHue cemeHun haconm»

CTpoeHue 3apojbiia
pacTeHuda. [By-
[0/IbHblE Y OAHOLO/1b-
Hble pacTeHus.
lMpopacTaHue cemsH.

YcnoBusi npopacTaHus ceMsH 3HayeHuWe BOAbI 1 BO3ayxa Anis 3yunTh ponb 3anac-

18-21

npopactaHus CeMSH.
3anacHble NUTaTeNbHbIE
BELL,eCTBa CEMeHMU.

TemnepaTtypHble YCN0BUS
npopacTaHus cemsaH. Posib
cseta. Cpoku nocesa CeMAH

HbIX NUTaTeNbHbIX Be-
LLLeCTB CEMEHN. TeM-
nepatypHble yCn0oBus
npopactaHus CEMsH.
Ponb cBeta.

3

TeMnepaTypHbIX YCNOBUIA.

OnpefenaTtb NOHATHE Mwukpockon
«TKaHb». Xa- unposoiA,
paKTepun3oBaTb MUKpornpena

0CO6EHHOCTU CTPOEHUS U paThbl
(YHKLMKN TKaHein
pacTeHuI.
YcTaHaBnMBaTb
B3aMMOCBSA3b CTPOEHUSA U
(DYHKUNIA TKaHEN.
OO6BACHATbL 3HaYeHNe
TKaHemn B XXWN3HU
pacTeHus.

0O606wWaTb 1
cucTeMaTumsnpoBatb

O6BACHATL PONb CEMSH B
npupogae.
XapakTepn3oBaTb
(hYHKLUMMN YacTeli CeMeHw.
OnucbiBaTb CTPOEHNE
3apofblLlia pacTeHums.
YcTaHaBnMBaTb CXOLCTBO
NpopoCTKa C 3apofplillem
CemMeHMu.
OnucbiBaTh CTagMM

XapaKTepu3osaTtb posib
BOAbl M BO34yXa B
npopacTtaHun CeMsH.
OOBACHATL 3HAYEHME
3anacHbIX NUTaTeNbHbIX
BELLECTB B npopacTaHnn
CEMSIH.
OOBbACHATL 3aBUCUMOCTb
npopactaHus cemMsiH oT

PaboTa «CTpoeHue
cemMeHu haconm»
Lincpposas
naboparopus no
3KOoNormm (faTumk
OCBELLEHHOCTH,

PaboTa «Ycnosus
npopacTaHus
ceMsAH». 3HayeHune
BOAbl ¥ BO3AyXxa ANs
npopacTaHns CEMSH.
Lincposas
nabopatopus no
aKonorny (LaTumk
OCBELLEHHOCTH,
BNIAYKHOCTU 1

MpOrHo3MpoBaTh CPOKM  TemmepaTypbl).



KopeHb, ero cTpoeHue u

22-24 5 auenve
JlncT, ero cTpoeHue u
3HayeHune

25-28

NabopaTopHas paboTa

TuWNbl KOPHEBBLIX CUCTEM 3yunTb BHeLLHee K
pacTeHuii. CTpOEHNEe KOPHS  BHYTPEHHee CTPOeHMe
— 30Hbl KOPHA: KOHYC KOpHSA

HapacTaHus, BCcacblBaHUS,

npoBeAeHus, AeNeHuns, pocTa.

PocT KopHa,reotponusm. Bu-

[OU3MEHEHNS KOPHEN.

3HayeHne KOpHeli B Npupoge.

NabopaTopHas paboTa K3 2
«CTpoeHne KopHaA npo-
pOCTKa»

Jlnct, ero cTpoeHune u M3yunTb BHELLHEE U
3HauyeHne BHYTPEeHHee CTpoeHune
BHellHee cTpoeHuMe nncTa. nincTa.

BHyTpeHHee CTpoeHune nucTa.

TuWNbl XXNNKOBaHNA NNCTLEB.

Pa3nunuyatb 1 onpegenatb

TUNbl KOPHEBbIX CUCTEM Ha

pUCYHKax, repbap- Hbix
aK3emnnsapax,
HaTypa/ibHbIX 06beKTaX.
Ha3blBaTb YacTu KOPHS.
YcTaHaBnmBatb
B3aMMOCBSA3b CTPOEHUSA U
(YHKUNIA YacTeld KOpHS.
OO6BbACHATL 0CO6EHHOCTYU
pocTa KopHs. NpoBoanTb
Habnto4eHns 3a 13-
MeHeHUsSMU B

OnpepenaTb YacTu nncTa
Ha repbap- HbK
3K3emnaapax, pUCyHKax.
Pa3nunuyatb npocTbie n
CNOXHbIE /INCTbA.
XapakTepunsosaTb
BHYTPEHHEE CTpoeHue
JNCTO, €ro YacTu.

MwuKpockon
LMpPOBONA,
MUKpornpena-
paTbl.2NEeKTPOHHbIE
Tabnuubl U Niakatbl.

MwuKpockon
LnpoBoNA,
MUKponpena-
patbl.BHYTpeHHee
CTPOEHMNE NINCTA.



29-33

34-38

Ctebenb, ero CTpoeHue u
3HaueHwue

CTpoeHue n QyHKLMK
yCTbUL,. 3HayYeHne nucTta 4ns
pacTteHuns: (hOTOCUHTES,
ncnapeHue, razooobmeH.
Jluctonag, ero posb B XXU3HK
pacteHusa. BugonsmeHeHns
NNCTbLEB

Crebenb, ero CTpoeHue 1 N3yunTb BHelLHee

3Ha4yeHune

NabopaTopHas paboTa Ne 4 ctpoeHue cTebns.
«BHellHee CTpoeHMe
KOpHeBULLa, KNy6oHS,
NYKOBULbI» HaA3eMHbIX 1 Noj-

3eMHbIX NOOEroB..

CTPOeHMe cTebns. Tunbl
cTebneil. BHyTpeHHee

®PyHKUUK cTebns. Bu-
[OVU3MeHeHUs cTebns y

ANEKTPOHHbIE
Tabnuubl N Nnakarbl.
YcTaHaBnmBatb
B3aMMOCBSA3b CTPOEHUA U
(DYHKUWIA iucTa.
XapakTepunsosatb
BUAOU3MEHEHUS INCTHEB
pacTeHWnin Y MeHue
paboTath C 1a60paTopHbIM
o6opyaoBaHMEM,
YBENNYNTENIbHBIMU
npubopamu.

OnucbiBaTh BHeLUHee Mukpockon
CTPOeHMe cTebns, L1poBOH,
NpMBOAUTL NPUMEpDI MUKponpenaparsbl.

pa3NINYHbIX TUNOB cTebnein. «CTtebenb 0fHO-
HasblBaTb BHYTPEHHUE  [O/IbHbIX U
4acTu CTebns pacTeHUA U ABYLONbHbIX
NX PYHKLUN. pacTeHnin»
Onpepenstb ONEKTPOHHbIE
BUZOU3MEHEHUS HAaf- Tabnuubl N Nnakarbl.
3eMHbIX ¥ MOA3EMHbIX
Nno6eros Ha pUCyHKax,
(hoTorpadumsax, HaTypasb-
HbIX 00beKTax.
M3yuaTb 1 onucbiBaTb
CTPOeHMe MOoA3eMHbIX
no6eros, 0TMeYaTb UX pas-

3. OCHOBHbIe MPOLEeCChl XXN3HELEATENbHOCTM pacTeHNi



39-41

42-46

MwuHepancHoe nuTaHue
PacTeHWUA 1 3Ha4YeHMe BOAbI

MwuHepanbHoe nNuTaHune
pacTeHW 1 3Ha4YeHne BOAbI
Boja kak Heobxoanmoe

YC/OBUE MUHEPANIbHOTO

(MoyBeHHOro)
nUTaHus.

M3BneyeHune pacteHuem u3
MOYBbI PACTBOPEHHLIX B BOJE
MUHepasbHbIX CONeiA.
PYHKUNA KOPHEBbIX
BOJIOCKOB. NepemeLleHune
BObl U MUHEpPabHbIX
BELLLECTB MO PacTeHuIo.
3HayeHne MMUHepasbHOro
(NOYBEHHOr0) NUTaHMS.
Tunbl y40BpeHWin n nx posb
B XXM3HW pacTeHuns. JKo-
NOruyecKue rpynmbl pac-
TEHWI NO OTHOLLEHUNIO K BOAE

YcTaHaBnuBaTh B3au-
MOCB$3b NOYBEHHOIO
NMUTaHUS PacTEHUI 1
YCNOBWIA BHELLHEN
cpefpl.

OO6BACHATL Posib KOpHeBbIX Lingposas

BO/IOCKOB B MexaHu3me
MOYBEHHOr0 MUTaHUA.
O60CHOBbIBaTbL PO/b

MOYBEHHOIO MUTaHWS B

YXW3HWN pPacTeHUA.

CpaBHuBaTh 1 pas3nnyaTb
COCTaB 1 3HaYeHne
OpraHnyecKux u MuHe-
pafbHbIX YA06pEeHNIA ons
pacTeHuid. icnonb3oBaTb
NH(OPMaLMOHHbIE
pecypcbl 418 NOAr0TOBKY
npe3eHTaLumn NPoeKkTa o
npucrnocob6eHHOCTH K
BOAE pacTeHWiA pasHbIX
3KO/IOrMYECKMX rpynn

naboparopus no
aKonoruu (gatymk
B/IXXHOCTU, OCBe-
LLLEHHOCTN)



Bo3ayLiHoe nuTaHue Bo3ayLHOe nnTaHue XapaKTepun3oBaTb Lindposas

47-50 pacTeHuii — (poTOCHHTE3 pacTeHuUin — (DOTOCUHTES ycnosus, Heobxoau- nabopatopus no
Ycnosus 06pasoBaHus Mble 1151 BO3AYLLHOIO 3KONMOTMK (AaTUMK
OpraHMyecKux BeLLeCTB B NUTaHUA PacTEHMUIA. YINEKNCIOro rasa u
pacTeHun. 3enéHoble pacteHnss OOBACHATbL Posib Kncnopoaa)
— aBTOTPOMbI. [eTepoTpodbl 3eNEHbIX IUCTHEB B MpurBoATL NpUMEPbI
KaK NoTPe6UTENN roToBbIX  (hOTOCMHTESE. OpraHnsmos —
OPraHNyecKnx BeLLeCTB. aBTOTPO(OB 1
3HaueHMe (hOTOCUHTE3a B reTepoTpo(OB, HaXoAUTH
npupofe Pa3NNUNA B UX MUTAHWUN.

O60CHOBbIBaTb
KOCMMWYECKYHO po/ib
3€NEHbIX PaCTEHWIA.

3 Vicnonb3oBatb
NH(OPMaLMOHHbIE
pecypcbl 41 NOArOTOBKM
co06LLeHNsA 0 ponn
(hOTOCMHTE3a Ha Hallei
nnaHeTe BbIMNONHATL
HabNtoLeHNS U U3MEePeHUs



o1-
54

[bixaHve 1 06MeH BelecTB y [ibiXxaHne 1 0OMeH BELLECTB Y
pacTeHuii Ponb fibiXxaHWs B

pacTeHuiA

YKU3HW pacTeHuiA.
CpaBHUTENbHASA

XapaKTepuCcTuKa NpoLeccoB
[bIXaHUA 1 OTOCMHTE3A.
OO6MeH BelLlecTB B OpraHu3me
KaK BaXXHeWLINA NpU3HaK

XXN3HWN. B3anMoCBS3b
MPOLECCOB AbIXaHWA U
(hoTOCKHTE3a

4. MHoroob6pasune 1 pa3BuTne pacTUTENbHOI0 Mupa

XapaKTepun3oBaTb
CYLLHOCTb npoLecca
[bIXaHUA Y pacTeHWA.
YcTaHaBnuBaTh B3au-
MOCBS3b NPOLLECCOB
[bIXaHUs N POTOCUH-
Tesa, NPOBOAUTL UX
CpaBHeHuVe.
Onpegensatb noHATHe
«0OMEeH BeLLeCTB».
XapakTepun3oBaTb 06-
MeH BeLLeCTB Kak
Ba>KHbIN NPU3HaK
XU3HU

BocnutaHue 6epexxHoro
OTHOLLIEHUS K CBOEMY
310pPOBbLIO, MPUBUTUE UH-
Tepeca K U3y4YeHuto
npegmera.
BbINO/HATL OMbIT,
Habnogatb pesynbTatbl U
[lenatb BbIBOAbI MO pe-
3y/ibTatam MccrefoBaHNns

Lincposas
naboparopus no
3KO/I0rnm
(marumk yrne-
KMCNOro rasa u
Kncnopoaa)



Bogopocnu, ux MHoroo6pasune B O6L11as XapakTepucTuKa.

55-60 npup°ge

M3yunTb CTpoeHmne n

CTpoeHue, pasMHOXeHMe pasMHOXeHWe BOfO-
Bogopocneli. PasHoobpasne  pocneii
BOJOPOCNEN.

3enéHble BOLOPOCN.
KpacHble Bogopocnu.
Bypble Bogopocnu.
3HaueHune Bogopocnein B

npupoge. Vicnonb3oBaHune
BO/J0POC/EN Ye/10BEKOM

Bblgenatb 1 onucbiBaThb
CYLLLeCTBEHHbIE NPU3HaKK
BOAOPOCENA.
XapaKTepun3oBaTb rnaBHble
YepTbl, Nexatyne B OCHOBe
CUCTEMATUKM BOLOPOC/EN.
Pacno3HaBaTb BOLOPOC/IN
Ha pUCYHKax, repbapHbIX
maTepuanax. CpaBHMBaTb
BOLOPOCNU C Ha3eMHbIMU
PacTEHUAMU N HaXOL4UTb
06LLMe NPU3HAKN.
OO6bACHATL Npouecchl
PasMHOXeHusa y
OLHOK/IETOUHbIX U
MHOTOK/IETOUHBbIX
BOJOPOCNENA.
Vicnonb3oBatb
NH(OpMaLMOHHble
pecypcbl 418 NOAroTOBKY
COO06LLEHNA 0 3HAYEHMM
BOAOPOC/EN B Npupose u
XW3HWU Yenoseka

MwuKpockon
uMpoBoii,
MUKponpenapaTsbl.
(OpHOKneToYHasA
BOAOPOC/b —
XNaMmngomMoHaza)



OT1pen MoxosugHble. Obuas
XapaKTepucTnKa 1 3HaYeHne

MoxoBuHble, XapakTepHble 3yunTb CTPOEHME U
YepTbl CTPOEHUA. KnacCbl:  pa3MHOXEHWe MXOB
MeyYéHOYHUKN n

NuctoctebenbHble, UX

OT/IMYNTESIbHbIE YepTbl.

Pa3mHOXeHmne (6ecnosnoe K

MosI0BOE)M pas3BuTHe

MOXOBUHbIX. MOX0OBUAHbIE

KaK CMopoBble pacTeHus.

3HayeHne MX0B B npupoae u

XXU3HW YenoBeka.

Na6opaTopHas paboTa Ne6
«W/3yyeHmne BHELLHero
CTPOEHUS MOXOBUAHbIX
pacTeHnn»

MwuKpockon
umpoBoii,
MUKponpenaparbl.
(CparHym — kne-
TOYHOE CTPOeHwe)

CpaBHMBaTb
npeacTaBuTeneit pas-
JNYHBIX FPYNM pacTeHwul
OTAena, AenaTb BbIBOAbI.
HasbiBaTb CyLLeCTBEHHbIE
MPU3HaKN MXOB.
Pacno3HaBatb
npeactasuTeneii Mo-

XOBUJHbIX HA PUCYHKaX,
repbapHbIX mMaTepuanax,
XUBbIX 00beKTax. BbigenaTsb
NPU3HaKW NMPUHALNEXKHOCTU
MOXOBUHbIX K BbICLUUM
CMOPOBbIM PACTEHUAM.
XapakTepnsosatb
MPOLLECChI PA3MHOXEHUSA U
PasBUTUA MOXOBUAHBIX, UX
0COBEHHOCTN.
YcTaHaBnmBatb
B3aMMOCBA3b CTPOEHNA
MXOB W UX BO3AENCTBUSA Ha
cpeny obutaHus.
CpaBHMBaTb BHeLLHee
CTpOeHMe 3eIBHOr0 Mxa
(KyKYLLUKWHa NbHa) K
6enoro Mxa (cgparHyma),
OTMeYaTb MX CXOLCTBO U
pasnuuua. PUKCMpoBaTb
pe3ynbTaTbl UCCNeLOBaHUN.
Cobntogatb npasuna
paboTbl B KabuHeTe,
obpalyeHus ¢
nabopartopHbIM
06opyaoBaHMeM



64-67 Otgen MNonocemeHHble. O6Las

XapaKTepUCTMKa 1 3HaUYEHNe

O6bLan xapakTepucTuka
ronocemMeHHbIX. PacceneHue
r0/I0CEMEHHbIX M0
NOBEPXHOCTU 3eM/IN.
O6pasoBaHue cemsiH

KaK CBMAeTeNbCTBO 60nee
BbICOKOIO YPOBHS pa3BMTUs
r0/I0CEMEHHbIX M0
CPaBHEHWIO CO CMOPOBbLIMMN.
OC06eHHOCTU CTPOEHUS U
pa3BMTUA NpeacTaBuTenei
Knacca XBOiHble. ["010-
CEMEHHbIe Ha TeppuUTopumn
Poccun. X 3HaveHue B
NPUPOAE Y XXU3HW YenoBeKa

N3yuunTb 06LLyto Xa-
paKTepuCTUKY rosoce-
MEHHbIX pacTeHWiA

BbifBNATL 06LLMe YepThbl
CTPOEHUSA U1 pa3BUTUA
CEMEHHbIX PacTeHMWIA.

OcBanBatb NpuUembl
paboTbl C onpefennTenem
pacTeHnin. CpaBHMBATb
CTPOEHME CNOopbl U CEMEHM.
XapakTepunsosaTb
MpPOoLecChbl Pa3MHOXEHUA U

Pa3BUTUSA rOIOCEMEHHbIX.

lMporHo3npoBatb
nocneacTBus Hepa-
LMOHaNbHON feATeNbHOCTH
4enoBeKa A/15 XXU3HU
r0/10CEMEHHbIX.
Wcnonb3oBaTb
NH(OpMaLMOHHbIEe
pecypcbl 411 NoLroTOBKY
npeseHTaLumn NPoeKkTa o
3HaYeHUN XBONHbIX IECOB
Poccuum

PaboTa c rep- 6apHbIm
mMaTepuanom



gg "

CTpoeHMe NOKPbITOCEMEHHbIX
pacTeHui

CewmeiicTBa Knacca
[BynoncHole.

O6wasa xapakTepucTuka.
CewmelicTBa: Po3ouBeTHbIe,
MoTbI/IbKOBGIE,
KpecTouBeTHble,
MacnéHosble, CNOXHO-
uBeTHble. OTNNYNTENbHbIE
NPU3HaKN CEMENCTB.
3HayeHune B npupoae u
YKM3HW YenoBeka.
CenbCKOX035MCTBEHHbIE
KyNbTypbl

N3yumnTb 06LLyt0 Xa-
paKTepUCTUKyY ce-
MencTB Knacca [By-
[ONbHbIE.

BblgenaTb OCHOBHbIE
NpU3HaKy Knacca
[BYynonbHbIE.
OnucbiBaTthb
OTNYNTENIbHBIE NPU3HAKN
CeMencTB Knacca.
Pacno3HaBatb
npeacTaBuUTENE CEMENCTB
Ha pUcyHKax, repbapHbIX
marepuanax, HaTypasibHbIX
o6bekTax. MpuMeHsTb
npuémbl paboTsl C onpe-
[envTenemM pacTeHWUi.
Vicnonb3oBatb
NH(OPMaLMOHHbIe
pecypcbl 418 NOAroTOBKM
npeseHTaLumn NPoeKTa o
pONN pacTeHMIn Knacca
[ByLonbHbIe B NpUpoje n
XXU3HW YenioBeka

MaTepuanom

PaboTa ¢ rep- 6apHbIm



CemelicTBa Knacca
OpHopoNbHbIE

O6was xapaKTepucTuka.
CewmelicTBa: JlnneliHble,
Nykosble, 3nakun. OT-
NNYnTENbHbIE NPU3HaKK. N c-
KMOUMTeNbHas ponb
3NaKOBbIX pacTeHwl

N3yumnTb 06LLYyt0 Xa-
PaKTePUCTUKY ce-
MeicTB Knacca OfHo-
[OMbHbIE.

BbigenaTb npusHakn
Knacca O4HOL0/bHbIe,
Onpefensatb NPU3HAKK

[leNleHns Kaccos
AsynonbHble 1 Of4HOLOMb-
Hble Ha CeMelicTBa.
OnucblBaTb XapakTepHble
4yepTbl CEMENCTB Knacca
OpfHOA0/MbHbIE,

MpUMeHATL NPUEMBI

paboTbl C onpegennuTenem
pacTeHWIA.

MpunBOAUTL NPUMEPBI

OXpaHseMbIX BUJOB.

Vicnonb3oBatb
NH(OPMaLMOHHbIE
pecypcbl 419 NOAr0TOBKU
npeseHTaLun NPoeKTa o
NPaKTUyYecKoM uc-
MOMb30BaHNN PacTeHUI
cemelictBa O4HOLO/bHbIE,
0 3HaYeHWUN 3/1aK0B A1
XWBbIX OpraHM3MoB

PaboTa c rep- 6apHbIm
mMaTepuansom



Ne

n/n

Tema

CopaepxaHue

1. 3aKOHOMepHOCTI/I XWU3HWN Ha K1eTO4YHOM YypoBHe
1-6 MHoroobpasue KneTok

7-
12

XumMnyeckune Bellectsa B
KneTke

0606LLeHMe paHee
N3YYEeHHOro
maTepuvana.
MHoroo6pasue TUNoB
K/eTOK:
CBOOOLHOXMBY- Lne
1 obpasytome
TKaHW,NpPoKapuoThbl,3y
KapuoTbl. Ponb
YUYEHbIX B U3y4YeHUN
KIeTKMN.
NabopaTop-Has pabo-
TaNe 1
«MHoroobpasue
K/1eTOK 3yKapworT.
CpaBHeHue
PacTUTENbHbIX U
YKMBOTHBIX K/IETOK»

O606LueHne paHee n3y-
YEeHHOro matepuana.
OC06€eHHOCTU XMMUYe-
CKOro cocTaBa XM1BOi
KNeTKN 1 ero CXoacTBo y
pasHbIX TUNOB K1EeTOK

LieneBasi ycTaHOBKa ypoka

N3yuntb MHOroobpasue
KMETOK 3yKapuoT 1
BbISIBUTb OCOBEHHOCTb
NX CTPOEHUS PasHbIX
LapcTs

M3yunTb XMMUYECKU n coctaB

Y pa3HblX TUNOB KNETOK.

Kon-Bo
yacoB

OCHOBHblE BUfb
feATensHOCTU 06yYatoLnxcs
Ha ypoKe/BHEYpPOUYHOM
3aHATUN

Onpepenatb
OT/IMYNTESIbHbIE NPU3HAKN
K/N1eTOK NMpoKapunoT n
aykapuoT. NpuBoanNTb
npvMepbl OpraHM3mMoB
NpoKapuoT W1 3yKapuorT.
XapaKTepun3oBaTb
CYLLECTBEHHbIE NPU3HAKM
XW3HeLeATeIbHOCTYU CBO-
00LHOXUBYLLEN KNETKN 1
KNeTKW, BXOASALLEN B
COCTaB TKaHMW.

HasbiBaTb MMeHa YUEHbIX,
NMONOXMBLLMX HaYyano
N3YYEHUIO KNETKMW.
CpaBHUBaTL CTPOEHME
pacTUTENbHbIX U
YXVBOTHbIX K/IETOK.
duKcuposaTtb pesynbTarhl
HabntoLeHnI 1 fenatb
BbIBO/pbI.

Cobnogatb npasuna
paboTbl B KabuHeTe,
obpalleHus ¢
nabopaTopHbIM
o0bopyaoBaHnem
PaznunuyaTb 1 Ha3biBaTb
OCHOBHblE HeEOPraHn4veckne u
opraHmn4yeckne selwectea
KNeTKu.

OO6BACHATL PYHKLUMU BOAbI,
MWHEPaJIbHbIX BELLECTB,

Vicnonb3osa-
Hue o6opypno-
BaHue

Mwkpockon
LnpoBONA,
MUKponpena
patbl.

Mukpockon

LM poBOWA,
naéopatopHoe
obopypoBaHve
no N3y4yeHuto
XMMUYECKOro



W
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19-

CTpoeHue KneTku

PasMHOXeHne Knetkm un eé
XNU3HEHHbIA LMK

HeopraHuyeckne u op-
raHvyeckune BellecTsa
kneTtkn. CogepxaHue
BOAb!, MUHEPaSIbHbIX
coneii, yrneBoaos,
nunugos,6enkos B
KneTke u opraHmsme. VIx
oyHKUMM B
XN3HEeOEesATeNbHOCTH
KNeTKM

CTpYKTypHble YacTu
KneTkn: membpaHa, aa-
po, unTonnasma c opra-
HOMAaMW ¥ BKOYEHNS-
MU,

OpraHougpbl KNeTkn n ux
yHKLMM MembpaHHble
1 HemeMbpaHHble
opraHoufbl,
OT/INYUTENbHbIE
0COBEHHOCTUN UX
CTPOEHUA U PYHKUNUN

Pa3smHoXeHue KNeTKM
nyTém pgeneHnsa — 06-
ee CBOWCTBO  K/ETOK
O HOK/1IETOUHbIX "

MHOFOKNETOUYHbIX  opra-
HW3MOB. KneTouHoe ge-
NleHne y npokapuotr —
[leNieHne KneTku HajaBoe.
[JleneHve knetkn y ayka-

N3yunTb hyHKUMM op-
raHoMJoB KNeToK, BbISABUTb
nx OTNIMUNTENbHbIE
0CO6€eHHOCTN.

N3yunTb KMUIHEHHBIA  LUKN
comMaTMyeckolh  KneTkn Ha
npuMepe AeNsiLuxcst KNneTok
KopeLlluka nyka

6enKoB, yrnesofos, MNUA0B U
HYK/TEUMHOBBIX KUC/OT B K/ETKE.
CpaBHuMBaTb XMMUYECKMNI
cocTas KNeToK XMNBbIX
OpraHM3mMoB W Ten HEeXWBOW
npupoasl,AenaTb BbiBOAbI

Pa3nnyaTb OCHOBHbIE YacTu
KNneTkn. HasbiBaTb U
06BSCHATL CYLECTBEHHbIE
Npu3HaKn BCEX YacTeil
kneTkn. CpaBHMBaTb
0CO6EHHOCTM KNeTokK
pacTeHuiA 1 XXKNBOTHbIX
BblaenstTb 1 HasblBaTb
CYLLECTBEHHbIE MPU3HaKK
CTPOEHMST OpraHonoB.
PasnunuaTb opraHougbl
KNEeTKN Ha pUCyHKe
yyebHuKa.
O6BACHATb PYHKLUK
OTAENbHbIX OpPraHonaoB B
XU3HEAESATE/IbHOCTM
pacTUTENbLHON W XXNBOTHOW
KNeToK
XapakTtepusoBaTb 3HaYeHue
pPasMHOXEHMUSA KETKU.
CpaBHMBaTb fAeneHune KneTku
NpoKapuoT 1 3ykapwoT, Aenatb
BbIBO/bI Ha ocHoBe
CpaBHeEHUS.
OnpefenaTb NOHATUS «MUTO3»
N «KNETOYUHbIA LUMK/I».
duKcnpoBaTb pesynbTaTbl

COCTaBa KJ1IeTOK

Lindgoposoii
MUKPOCKOMN M
roToBble MU-
KponpenaparTsl

Lindgoposoii
MUKpOCKON ©
roToBble MU-
KpornpenaparThbl



25-
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BakTtepun 1 BUpYChbI

PacTutenbHblii opraHmsm wu
€ero ocob6eHHoCTU

puvoT.
Muto3. ®asbl MUTO3A.
XXN3HEHHbIN UMK KNETKU:
MHTepdasa, MUTO3.

PasgeneHne K1eTOYHOrO
COlepXMMOro  Ha  [ABe
[louepHue KneTku.

NabopaTtopHas paboTa
K3 2

«PaccmaTtpuBaHue M-
KponpenapaToB ¢ nAens-
WUMMUCS KNTeTKamm»

2. 3aKOHOMEPHOCTU XU3HN Ha OpraHN3MeHHOM YpOBHe

Pa3Hoo6pa3ue dopm
OpraHu3MoB: OfHOK/e-
TOYHbIE, MHOFOK/1eTOou-
Hble M HEeK/IeTOUHbIE.

Baktepun kak ogHoKne-
TOYHblEe A0S fAEPHblE Op-
raHn3mbl.

Bupychbl Kak HekleTouHas
dhopma XU3HW.
OTnnumnTenbHble
ocobeHHoCTH GakTepuii u
BUPYCOB. 3HayYeHune
6akTepuini n BUPYcoB B
npupoae
naBHble cBOliCTBa pac-
TEHWIA: aBTOTPOOHOCTb,
HEecnoco6HOCTb K aKTuB-
HOMY nepeaBUXeHNIo,

M3yunTb cyuecTBEeHHble 2
npu3HaKy GakTepui,
umMaHo6akTepuii 1 BUPYyCOB

Yrny6utb n 0606uaTb 3
CYLECTBEHHbIE MPU3HAKM

pacTeHuii 1 pacTUTeNbHON

KNeTKN.

HabnwaeHniA, hopMynupoBaTtb
BbIBO/bI.

Cob6nwogats npasunia paboTbl
B kKabuHeTe, o6palleHus c
nabopatopHbIM
obopypoBaHuem

OO6BbACHATL MEXaHU3M
pacnpegeneHus
HacneACTBEHHOro maTepuana
Mexay ABYMS [oYepHUMN
KneTkamu y npokapumoT u
3yKapuoT.

Ha3biBaTb U xapakTepn3oBaTb
CTagun KNEeTOYHOro uukia.
Habnwpgatbe n onucbiBaTb
Jensuinecs KneTkn no
roToBbIM MUKpOMpenapaTam.

Bblaensitb CYLLECTBEHHbIE
npu3Haku GakTepuii,
unaHobakTepwuii 1 BUPYCOB.
O6BACHATL (Ha KOHKPETHbIX
npumepax)CTpoeHne 1
3HauyeHne GakTepwuii,
LuMaHobakKTepuii U BUPYCOB.
PaccmaTpuBaTtb M 06BACHATb
Nno pUCYHKY yuyebHuKa npouecc
NPOHWKHOBEHMSA BUpyca B
KNEeTKY U ero pasmHOXeHus.
MpuBOANTL NpUMEpbI
3aboneBaHwii, Bbi3bIBAEMbIX
GakTepuaMNU 1 BUpycamu

Bbigensarts n o6obwatb
CYLLEeCTBEHHbIE MPU3HAKM
pacTeHuii 1 pacTUTeNbHON
KNeTKN.

Lincpposoii
MUKpPOCKON ©
roToBble Mu-
Kponpenaparbl
GakTepuit,
nabopatopHoe
obopynoBaHue
ansa dukcaumm
N OKpallnBaHus
6akTepuin no
pamy

LincppoBoii
MUKpOCKON 1
roToBble MU-
Kponpenaparbl,



43-
46

LlapcTtBO rpn6os.
Nuwaiinnkn

pasmeLleHne 0CHOBHbIX
yacTeil — KOpHS U no-
6era — B [iByX pa3HblX
cpepax.

OcobeHHOCTM
pacTUTENbHON KNETKU:
NPUHAaANEXHOCTb K 3y-
KapvuoTtam, Hannime
KNETOYHOW CTEHKMU,
nnacTng v KpynHbix
Bakyo/e.

Cnocobbl pa3mMHOXeHUs
pacTeHwuii: NoNo0BOE K

6ecnonoe. OcobeHHOCTH
NoJI0OBOr0 PasMHOXEHMS.

Tunbl 6ecnonoro pas-
MHOXEHUWA: BeretaTme-
Hoe, cnopamu,feneHu-
€M KNeTku HajBoe
pnbbI, X CXOACTBO C
Apyrummn aykapuoTtuye-
CKUMW opraHvsMamum —
pacTeHUs MU U XXUBOTHbI-
MU — W OT/INYNE OT HUX.
Cneuudpmyeckme cBoii-
cTBa rpu6os. MHOroo6-
pasve v 3HayeHue rpu-
60B: NnecHeBbIX, LWNNA-
MOYHbIX,
napasutnyeckux. Jin-
LWariHNKN KakK 0cobble
cumbuoTnyeckme opra-

HU3MbI; UX MHOroobpasuve

N 3HayeHune

[aTb xapakTepucTuky
CYLLLECTBEHHbIX NMPU3HAKOB
CTPOEHVS1 U NPOLLeCCOoB
XU3HEAEesTe/TbHOCTM
rpu6oB U NMLLAKHUKOB

XapaktepusoBaTb

0COBGEHHOCTU npoLeccos
XU3HeAeATebHOCTH pacTte-
HWiA: nuTaHus, ObIXaHus,

cdoTocmHTE3a, Pa3MHOXEHNS.
CpaBHuBaTb 3HayeHne
nonosoro v 6ecnosoro
Crnoco60B pa3MHOXeHUs
pacTeHwuli, AenaTb BbIBOAbI HA
OCHOBE CpaBHEHMS.
O6BACHATL PONb PA3/IUYHbIX
pacTeHuli BXXU3HM YenoBeka.
MpuBOANTL NpUMeEpbI
MCMNO/Ib30BaHMSA YENI0BEKOM
pasHbIX cnoco6oB
pasMHOXeHWA pacTeHuii B
X035cTBE U B Npupoae

Bbigenats n
Xapaktepusosartb Cylle-
CTBEHHbIE NpU3HaKK
CTPOEHUA 1 NpoLeccos
XU3HEeAEeATE/IbHOCTH
rpMboB 1 NNWANHNKOB Ha
KOHKPETHbIX npumepax.
CpaBHUBaTb CTpPOeHWe
rpmboB CO CTPOeHNeM
pacTeHWUid, XNBOTHbIX W
nvwaiHuKoB, aenaTb
BbIBObI. XapakTepns3osaTb
3HayeHue rpubos u
NVWaiHMKOB ANA NPUMpPoabl U
yesioBeka.

nabopatopHoe
obopynoBaHue
Ans npuro-
TOBNEHUS
BPEMEHHbIX
MUKponpena-
patoB

Linchposoii
MWKpOCKON 1
roToBble
MuKponpena-
paTtbl rpubos,
repb6apHbIii
martepuan
rpnéoB u nu-
LWaiHUKOB
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XXVBOTHbI OpraHuam un ero
0COBGEHHOCTU

YcnoBusa XuU3HM Ha 3emne

OcobeHHOCTH Bbigenutb n  0606WNTb 3
XVBOTHbIX OPraHU3MOB:  CYLLECTBEHHblE NpU3HaKm
NPUHaANEeXHOCTb K CTpoeHus M npoueccos
aykapuoTam, XNU3HELEeATETbHOCTH
reTepoTpodIHOCTb, XMBOTHbIX
CNOCOBHOCTb K aKTUBHO-
My MepeBuXeHuto, 3a-
60Ta 0 NOTOMCTBE, NO-
CTpoiika xunuwy, (rHésa,
HOp).
2

LeneHne X1UBOTHbIX MO
cnoco6am go6biBaHUSA
MWLM pacTUTeNb-
HOosAHbIE, XULLHbIE, Na-
pasutuyeckue,
naganbliukn, BCesHble

5. 3akOHOMEPHOCTN B3aVMOOTHOLUEHWIA OPraHU3MOB M cpeabl
Cpefabl XU3HU OpraHns- [aTtb xapakTepucTuky 4
MOB Ha 3emne:BofHas, OCHOBHbIM Cpefam XU3Hu
Ha3eMHO-BO34yLUHas,
noYBeHHas,
opraHu3sMeHHas. Ycnosus
XW3HW OpraHnM3mMoB B
pasHblX cpepax.
SKonornyeckune
(hakTopbl: abnoTnyeckue,
énotuyeckme u
aHTPOMOreHHble

OTmeuaTb ONacHOCTb
AN0BUTLIX TPUGOB K
Heo6Xx04MMOCTb 3HaHWUA npa-
BMA cbopa rpubos B npupoge

Bblgenarb n o6ob6Lwarb
CYLLLECTBEHHbIE npuU3Haku
CTpOEeHUs " npoweccoB
XN3HEOEesATeNbHOCTH
XWBOTHbIX.  Habnwopate 1
onncbIBaTb nosefeHune
XWBOTHbIX.

HasbiBaTb KOHKpPETHble
npumepbl pasnnyHbIX AUKNX
XWBOTHbIX U Hanbonee
pacnpocTpaHEHHbIX AoMalll-
HUX )XUBOTHbIX.

OO6BACHATL POJib  Pa3INYHBIX
XWBOTHLIX B XXWU3HW YesioBekKa.
Xapaktepu3osartb crnocoo6bl
nuTaHus, pacceneHus,
nepexvsaHuns Heb6naro-
NPUATHBLIX ycnoBwui "
MOCTPOKN XUMNLL XXUBOTHBIMU

BblfenaTb U xapakTepu3oBaTb
CYLLECTBEHHbIE MPU3HaKM cpeq

XMN3HM Ha 3emne. Ha3sblBaTb
XapakTepHble NpuU3Haku
opraHusmoB — obutartenei

3TUX Cpepn, XNU3HW.
XapaktepusoBaTtb 4epThl
NpPUCcnoco6/1IeHHOCTH
OpraHn3MoB K cpefe ux
obutaHus.

PacnosHaBaTb "n
XapakTepu3oBaTb
3Konornyeckmne hakTopbl

cpefabl

BnaxHble
npenaparbl
XXUBOTHbIX
pasnunyHbIX
TMNOB

LincppoBas
nabopatopus no

3Konornn
(paTyumk myT-
HOCTU, Brax-
HocTu, pH, yr-
Neknucnoro rasa u
Kucnopoga
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Jkonornyeckne npobnemsl B
6uocepe. OxpaHa

npvpoasbl

O606ueHne paHee nsy-
YEeHHOro matepuana.
OTHoLWeHNe YyenoBeka K
npupoAe B NCTOpUU Ye-
floBeyecTBa.

Mpo6nembl 6uocdepsbl:
NCTOLEHNE NPUPOAHbIX
pecypcoB,3arpsisHeHue,
cokpalieHune
6uonornyeckoro
pa3Hoobpasus.

PelweHune
3KONOrNYeCcKnx
npobnem 6mnoccepsbl:
pauvoHasbHOe UCNOob-
30BaHWe pecypcos,
oxpaHa npupojbl, Bce-
obLee aKonornyeckoe
obpasoBaHune Hacere-
HUYSA.

NabopaTtopHas
pa6oTta Ne6
«OLeHKa kauecTBa
oKpyXxatoLeii cpefbl»

BbISiIBUTb OCHOBHbIE
aKonornyeckne npodaemsl
6uocepsl. Mposectn
OLIEHKY KayecTBa OKpyXato-

el cpegbl.

Bblgensitb U xapakTepn3oBaTb
MPUYMHBI 3KOIOTMYECKNX
npo6nem B 6uocepe.
MporHosmpoBaTb NocneacTBus
NCTOLLEHMSA MPUPOLHbIX
pecypcoB 1 cokpalleHus
610/10rM4ecKoro
pa3Hoob6pasus.

O6cyxaaTb Ha KOHKPeTHbIX
npumepax 3Konornyeckme
Npo6aemMbl CBOEro pernoHa u
6uocdepsl B LEeNoM.
AprymeHTMpoBaTb
Heo6Xx04MMOCTb 3aLUNThbI
OKpyXaloLen cpegpl,
cobnogeHns npasun
OTHOLUEHNS KXXNBOI U
HeXMBOW npupoge. BbiaBnaTb
M oueHVBaTb CTeneHb 3a-
rPA3HEHNA NMOMELLEHNIA.
®ukcrpoBaTb pesynbTaTbl
HabnogeHuii n genatb
BbIBO/pb!.

Cob6nwogatb npasuna paboThl
B kKabuHeTe, obpalleHus c
nabopatopHbIM
obopynoBaHuem

Lindoposas
na6opatopus no
3aKonornm
(patumk  Bnax-
HOCTH, yrne-
Kucnoro rasa wu
Kucnopopaa)



TemaTnyeckoe niaHMpoBaHue matepuana B 9 knacce «O6LMe 3aKOHOMEPHOCTUN XU3HU»
YacTb 1 O6Lme 3aKOHOMEPHOCTU XXU3HU

YacTb 2 3aKOHOMEPHOCTU YXU3HWN Ha KNETOYHOM YpOBHe

YacTtb 3 3aKOHOMEpPHOCTH XWU3HN HA OpraHn3MeHHOM YpPOBHE

YacTb 4 3aKOHOMEpPHOCTM MPOUCXOXAEHUSA N Pa3BUTUA XXU3HWN Ha 3emne

YacTb 5 3aKOHOMEpPHOCTM B3aMMOOTHOLLEHWNIA OPraHM3MOB 1 Cpeabl



