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NOACHUTEJNIbHAA 3AMNMUCKA

O6wan xapakTepucTuka Kypca

Paboyas nporpamma Kypca BHEYPOYHOM AeATeNbHOCTU «3aHnmaTernbHasa
ouonorusay» coctaBneHa ansa 7 Krnacca Ha OCHOBE NOSTIOXEHUN U TpeboBaHWI:

— (pepepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro crtaHgapTa OCHOBHOIO
obuwero obpasoBaHus (yTBepxgeH npukasoMm MuHUCTepcTBa  MPOCBELLEHUS
Poccunckon ®epepaunm ot 31 mas 2021 r. Ne 287) (nanee — oIrOC OOO0);

— dpegepanbHon obpasoBaTenbHOM NPOrpaMmbl OCHOBHOMO obuiero obpasoBaHus
(yTBepxxgeHa npukazom MuHuctepcTBa npocselleHus Poccurckon ®epepaumm ot 18
mas 2023 r. Ne 370) (ganee — ®OI1 O00).

Mpn paspaboTke nporpaMmbl MCMNOMb30BaNUCL Cneaylolwme HOPMaTUBHbIE
OOKYMEHTBI:

— Yka3s lNpe3ngeHta Poccurckon ®enepauum ot 28 despana 2024 r. Ne 145 «O
CTtpaTernn Hay4yHO-TeXHONOrm4Yeckoro passmtmnsa Poccuinckon degepaummy;

— KoMnnekcHbI nnaH MeponpuaTUii MO NOBLILLEHNIO KadecTBa MatemMaTU4ecKkoro
N ecTeCTBEHHO-Hay4yHoro obpasoBaHua Ha nepuwog go 2030 roga (yTBepxaeH
pacnopsibkeHnem [lpaButensctBa Poccuinckon ®epgepaumm ot 19 Hosbps 2024 r. Ne
3333-p).

AKTyanbHOCTb Kypca

AKTyanbHOCTb Kypca BHeypouHowW pesatenbHocTn «[llpaktnyeckas 6Guonorus:
Teopusi W npakTuka» obycrnoBneHa HeobBXoAMMOCTbIO pa3paboTkM cneumanbHbIX
nporpaMmm 0Oy4yeHUs M BOCMUTaHMS, CMOCOBCTBYIOLMX MOBLILWEHNIO KayecTBa
MaTeMaTU4YeCKOro M eCTeCTBEHHO-HayyHoro obpasoBaHud, B TOM  4ucre
npegycMmaTtpusalromx yrinybrneHHoe nsyyeHne ydebHoro npegmeta «buonornay.

Mpegnaraembli KypC BHEYPOYHOW AEATEeNbHOCTU [OMNOMHAET W paclumpsieT
nporpammy Kypca Guonorum 6a3oBoro ypoBHsl. Peanusaumsi nporpammbl no3BonsieT
BbINTU 3@ paMKu u3yyeHusa Ouonormm Ha 6a30BOM YpOBHE, MCMNOMb3yss GOpMbl,
OTINIMYHbIE OT YPOUHbIX, U 0becneunTb Bonee nonHoe n rnybokoe nsydeHne Guonornu.

[Mporpamma Kypca npegycmaTpuBaet  OpraHusaumio pasHoobpasHou
AeATenbHOCTM 00y4yalLmMxcs, WX akTMBHOCTb M CaMOCTOATENbHOCTb, COYeTaeT
MHOMBMAOYanNbHYIO W rpynnoBywd  paboTy, npegnonaraetr  MNpakTUYECKYylD W
nccnenoBaTenbCKyo AeATENbHOCTb.

Ocoboe BHMMaHuMe B [lporpamme ygensieTcs BbINOSIHEHUIO OOBy4aroLWMMKCS
B1onormyeckoro aKkcrnepuMeHTa — fiabopaTopHbIX U NPakTUYEeCcKUx paboT, YTO NO3BONUT
MM Ha MpakTUKe U3y4nTb OCOBEHHOCTU CTPOEHUS N (PU3MOMOIrMM XKMUBbIX OPraHM3MOB,
pasBUTb NPaKTUYECKME YMEHUSI U HaBblKW MMAaHMPOBAHWUSA, NOArOTOBKM, NpOBELEHUS,
aHanuaa v UHTepnpeTauumn Nony4YeHHbIX 3KCNepUMEHTanbHbIX Pe3ynbTaToB, HAYYUTbCA
NPUMEHSATb TEOPETUYECKNE 3HAHUSA ONS peLleHns nNpakTU4eckux 3agad, B TOM yYucre B
XXM3HEHHbIX cUTyaumsx. Oco3HaHHOoe BbINOJSTHEHWNE BGuronormyecknx
aKCcnepuMeHTanbHbIX paboTr OyaeT cnocobCcTBOBaTb MNOBBLIWEHUIO MOTUBALUMK K
n3ydyeHmto 6uonoruun. lNporpammort NpegycMOTPEHO TaKkKe pelueHme Buonormyeckmnx
3a4ay pasfnyHbIX TUMOB M YPOBHEWN CHOXHOCTW, BbINOSIHEHWE MPOEKTHbIX paboT, a
Takke nNpoBefeHVe BUKTOPUH N OpraHu3aumst ANCKYCCUN Ha BaXHble aTUYECKUe TeMbI.



BbINonHeHMIO aKkcnepuMeHTa, peLleHnto 3agad U NpoBefeHUI0 OUCKYCCUN N BUKTOPUH
o6s3aTenbHO AOMKHO NpeaLwecTBOBaTb 3HAKOMCTBO OOyYaloWMXCst CO CBSA3AaHHLIMU
anemMeHTamMm cogepxaHus.

Kypc BHeypouHOn gesatenbHoCcTU «[paktndeckaa buonorusa: Teopus N NpakTuka»
MOXeT ObITb WHTepeceH oby4valLlmMMmcs, KOTOpble MPOSABASAOT MO3HaBaTENbHbIN
MHTEpeC K U3yyeHuto Ouomnormm u, BO3MOXHO, paccmaTpualoT Bblbop npodheccun,
CBSAA3aHHOW C NPUMEHEHNEM BUONOrMYECKNX 3HAHUN.

Llenb 1 3agaym Kypca

Llenb Mporpammbl — o6ecneunTs MHAMBMAYaNbHbIE NOTPEBHOCTU OBOyYaroLMXCsa B
n3y4yeHmm Gronornm No Bonpocam, BbIXo4sALWMM 3a pamkn 6a30BOro ypoBHS.

Mporpamma yunTbiBaeT NCUxonoro-negarornyeckme 0CcOoBeHHOCTH
COOTBETCTBYHOLLEN BO3pAaCTHOW kaTeropum obyyarowmxcs. Ee ocBoeHne cnocobeTByeT
pasBUTUIO MHTEpeca K u3ydeHunto Buonormm n cdepam AeaTenbHOCTU, CBA3AHHbIM C
ouonorven, mMoTMBauMM K OCO3HaHHOMY BbIGOpPY COOTBETCTBYHOLEro npoduns u
HanpaBnNeHHOCTU JanbHenwwero ody4yeHus.

U3yyeHune Kypca HanpaBfieHO Ha pa3BuUTUe y oO6y4aroLmnxcs:

— cucTeMbl OMONOrMYecKUX 3HaHUM KaK KOMMOHEHTA €eCTECTBEHHO-Hay4HOM
KapTUHbl MMpa, KaKk OCHOBbl AN MOHMMaHWSA MPOLLECCOB, MPOTEKAIOLWNX B XMBOW
npupoae, 3KONOrMYHOro OTHOLLEHUS K MpUpoAe U ee MHOroobpasutio;

— WHTepeca K TMpOAOSIKEHUIO OOyvyeHna Ha ypoBHe cpegHero obuwero
obpasoBaHu.

B pamkax peweHuss OCHOBHbIX 3agady [lporpammbl AOMKHO ObITb
obGecne4yeHo:

— npuoblieHne obyyalWmMxcs K CaMOCTOATENbHOM MO3HaBaTENbHOW U
nccnegoBaTernibCkon OeATEeNbHOCTU, K HAyYHbIM MeTo4aM NO3HaHUS;

— (bopMMpOBaHNE MOTUBALMKN N pa3BUTUE CMOCOBHOCTEN K U3Yy4eHUIo Buonoruu;

— (hopMmpoBaHme ymeHnin 06BbACHATL M OLEHMBATD SBMEHUS OKPYXKatoLwero Mmpa,
MCNONb3ysA 3HAHWUS U ONbIT, NOMYYEHHbIE NPU U3y4YeHUN BMONOrMnN, NPUMEHATb UX NPU
peLleHnn npobnem B NOBCEAHEBHOM XU3HU U TPYAOBOW AEATENbHOCTY;

— OCO3HaHue oby4arWwmMMNCca LEHHOCTU OMOMOrMYecknx 3HaHUA B XU3HU
YyenoBeka, MOBbILUEHNE YPOBHSA 3KOMOTMMYECKOW KynbTypbl, HENpuatMe AOeUCcTBUN,
NPUHOCALLUX BPe OKpYXatoLlen cpefe 1 340p0oBblo Noaen;

— npuobpeTeHne oOyyYarLWMMUCA OMbiTa CaMOMO3HaHUS, KIHOYEBbLIX HaBbLIKOB
(kroYeBbIX KOMMETEHLMI), HeO6X0AMMBIX AN1S Pa3NNUYHbIX BUAOB OEATENBHOCTN.

MecTo Kypca B o6pa3oBaTenibHOM npouecce

Mporpamma kypca «3aHumaTenoHas Guonorna» paccdmtaHa Ha peanusaumio B
TedeHne 34 y4yebHbIX YacoB B pamMKax BHEYypoO4HOW AedAtenbHocTM B 7 knacce. Kypc
MoxeT ObITb Mcnonb3oBaH Ans oboraweHna 6a3oBoro Kypca 6Guonormn npakTuko-
OPUEHTUPOBAHHLIM COAEPXKAHNEM N aKTUBHbIMU BUOAMMU AEATENbHOCTN 06yYatoLmxcs.

lMporpamma MOXET cTaTb cogepXaTeflbHbIM M MeTOoAUYECKMM NPUMEPOM AJis
COCTaBreHus negaroramm pabodmx nporpamm.

lMporpamma Kypca BHeYpOuHOW aeatenbHocTn «l1pakTtuyeckas Guonorus: Teopus
M MNpakTUKa» HarnpasneHa Ha [JOCTWXKEHME pe3ynbTaToB, KOTOpble [OOMOSHSAT W



yrnybnsaT copmMynupoBaHHblie B heaepanbHon paboden nporpamme no ydebHomy
npeameTy «buonornay (6asoBbl ypoBeHb) TpeboBaHNA K NpeaMeTHbIM pe3yrbTaTam.

dopmbl  geAaTtenbHOCTM  obyyawwmxca  npegycMaTpuBaloT  akTUBHOCTb M
CaMOCTOATENbHOCTb,  COYETalT  MHAMBMAYyanbHYHO W Tpynnosyld  paborTy.
CTpyKkTypypoBaHue TemaTudeckoro nraHupoBaHuss B [lporpamme cooTBeTCTBYeET
NopsaKy U3ydyeHus pasgenos n Tem duonorum Ha 6a3oBoM ypoOBHE B OCHOBHOW LLKOSIE U
obecneyMBaeT TeM CaMblM NPEEMCTBEHHOCTb YPOYHOM U BHEYPOYHOW OeATEenbHOCTW.
Mpegnaraembin B [lporpamme nepeyeHb 3IKCMEPUMEHTAmNbHbIX  UCCNegoBaHUM
ABNSAETCA PeKOMEeHOOBaHHbIM, YyYNTENb AenaeT BblI6op NpoBeAeHUst IKCNEPUMEHTOB U
nccnegoBaHMM C y4eToM MHAMBMAYalbHbIX OCOBEHHOCTEN 0ByYaloLWNXCs, OCHALLEHWS
kabuHeTa Buonornmn y4ebHbiM 06opya0BaHNEM.

MpenonoXeHHble 3MeMeHTbl coAepXXaHus M BuAObl OEeATENbHOCTM MOryT ObiTb
KOHKPETU3NPOBaHbI C Y4€TOM MHAMBMAYAlbHbIX 3anpocoB oby4atowmxcs. Pacwmpenme
copepXaHust 1 BUOOB OEATENbHOCTU CBA3aHO C BO3MOXHOCTbIO Bblibopa negarorom
pasnuyHbIX BapuaHToB Yy4yebHO-meToanuveckoro obecneyeHus Kypca, a Takke C
CYLLECTBYIOLLNMM YCOBUAMMU LLKOSNIbHON MHGOPMaLMOHHO-00pa3oBaTenbHON cpeabl.

[na 3HakomcTBa oBy4aloWmMXcs ¢ NpodeccusiMmn, CBA3aHHbIMU C Buonorven, u
MNOBLILWEHUA WX MOTMBAUMM K MU3y4eHuo 6umonormm pekomeHOyeTCa BKIYUTbL B
nporpaMMmy  3KCKYypCMM Ha Npeanpustusi, B  pernoHanbHble  My3eu, BYy3bl.
CopepxaTtenbHble aneMeHTbl [lporpamMMbl MO3BOMSAIOT OpraHWM3oBaTb Ha WX OCHOBE
NPaKTUYECKYI0 N MOMCKOBO-UCCEea0oBaTENbCKY0 AEATENbHOCTb, pe3ynbTaTbl KOTOPOW
MOryT ObiTb MCMONb30OBaHbl NPW  peanu3aumym oByyalLWMMUCT WUHOUBUOYaNbHbIX
MPOEKTOB.



COOEPXXAHMUE KYPCA BHEYPOYHOW AEATENBHOCTU
«MPAKTUYECKAA BUOJIOIUA: TEOPUA U NMPAKTUKA»

7 KNNACC

Pa3pen 1. BBegeHue

Lintonorus — Hayka o knetke. CoBpeMeHHas KreToyHasa Teopus. AyKapuoTHbIe U
NpokapuoTHble KneTkn. Bupyconorus. MNpaBuna paboTbl CO CBETOBBIM MUKPOCKOMOM.
MeToarka NpuUroToBneHNs1 BPEMEHHbIX MUKPOMNpPENapaTos.

lNpakmuyeckass  dessimernibHocmb.  OCHOBbI  MUKPOCKOMUU:  MPUrOTOBMEHUE
BPEMEHHbIX NpenapaToB 1 paboTta ¢ MukpockonomM. OdopmneHne pesynbTaToB paboThl
C MUKPOCKOMOM.

Paspnen 2. Baktepuu n apxeu.

Mukpobuonorua — Hayka O MWUKpoopraHuamax. XXusHegeatenbHOCTb GakTepui.
LinaHoGaktepumn, nx ponb B npupoge. Apxeu, nx otnnums ot 6aktepun. 3HayeHue
BakTepui 1 apxen B Npupoae, 3BOMOLNN N BUOreOXUMUYECKUX LIMKMax.

OKcriepuMeHmarsibHoe U3ydyeHue Mopgosioeuu bakmepuasrbHbIX KITemoK U
KoroHud 6akmepud.

Paspen 3. MHoroobpa3sune oAHOKNETOYHbIX 3YKapuoT.

MHoroobpasune npoctenwmnx. 3aboneBaHns, Bbi3blIBAEMbIE OLHOKMETOYHLIMU, UX

npodounakTuka.

QKcrnepuMmeHmasibHoe usy4yeHue CMpoeHUss U Xu3HedesmersibHocmu
[Mpocmetwux.

PeweHue  npakmuydeckux 3a0a4y Ha  y3HaeaHue  npocmelwux  Ha
MUKporpenapamax.

Paspgen 4. ApxennactuaHble, NN «PacTeHUA»

boTaHuka — Hayka O pacTeHusX.

CoBpemeHHas knaccudpumkaumsa. OcoBEHHOCTU CTPOEHMs U MHorooGpasuve
pacTuUTenbHbIX KNeTok. [MpocTble M CNoXHble TKaHW. PacTuTenbHbIA OpraHM3Mm Kak
eMHoe Lernoe.

CnopoBble pacTeHust. Anbronoruss — Hayka O Bogopocnsax. Bopgopocnn —
HeTakcoHoMm4yeckada rpynna. OCOBEHHOCTU CTPOEHUs, Pas3MHOXEHUS U XKU3HEHHbIX
UuknoB Bogopocren. bypble Bogopocnu. Ux nonoxeHuve BHe LapcTBa pacTeHWUN.
lMponcxoxaeHve BbICWIMX pacTeHUM OT XapoBblX Bogopocrien. MoxoBuaHble.
CTpoeHue, Xn3HeaeaTenbHOCTb, XXU3HEHHbIE UMKNbI. [1e4eHOYHMKM 1 AHTOLLEPOTOBLIE.
lMnayHoBuaHble. Peaykums rametoduta. MNanopoTHMkoBuaHble. CTpoeHne, XXNU3HEHHbIN
uunkn. CeMeHHble pacTeHus.

SKcrepuMeHmarbHoe u3ydyeHue Mopghosrio2uu U aHamoMuu Kremok, mkaHed u
opeaHo8 pacmeHul pasfu4HbIX cucmemMamu4yeckux Kameaopud.

Paspen 5. CTpoeHue un Xu3HeneaTeNIbHOCTb CEMEHHbIX pacTeHUMN

KopeHb. 30Hbl KOpHS. BeretatmBHOe pasmMHoXeHune. BuaomsmeHeHns opraHos
pacTteHun. Nober n noyka. PazHoobpasne noberos. JInct. AHaTomMust nUCTa. YCTbUYHbIN
annapat. Ctebenb. Knaccndumkauma useTkoBbiX pacTeHnn. OTnndnTensbHble NpU3Hakn
pacTeHM pasHbIX CeEMENCTB: 30HTUYHbIE, AMapunnucosblie, OpxugHole. Popmynbl n
AanarpaMmmbl LBETKOB pPa3fiMyHbIX CEMENCTB.



OKcnepumeHmarsnbHoe u3ydeHue Mopghbosio2uu, aHamomuu U ¢husuonoauu
op2aHo8 U8emKo8o20 pacmeHUus.

PeweHue sgpucmuyeckux 3adad.

Paspgen 6. 9konorua pacteHun. PacteHns B npMpoaHbIX cooblecTBax

JKonoruyeckme rpynnbl  pacteHun. [lpsmMoe ©  KOCBEHHOE BO34ENCTBUE
OpraHM3MoB Ha pacTteHusa. Pusocdepa. Mukopusa. 3eneHole yaobpeHunsa. dutoueHoas.
BuoueHos. Skocuctema. bruopasHoobpasne. dnopa.PelweHne cntyauMoHHbIX 3agau.

PeweHue cumyayuoHHbIX 3adauy.

JKcriepuMeHmarsnibHoe  u3ydyeHue  ocobeHHocmel  CMpPOeHuUs  pacmeHul
pasfuYHbIX 3KO102U4eCKUX 2pyrr.

Paspgen 7. PacTutenbHbIn MUP M AeATENbHOCTb YerioBeKa

OTanbl pasBuUTUs pactutenbHoro mmpa. NManeoboTtaHuka. LleHTpbl MHOroobpasus
N NPOUCXOXOEHUS KyrnbTypHbIX pacTteHun no H.W. Basunosy. [NpogoBonbCTBeHHasA
6e3onacHocTb 1 6aHkM cemsiH. Cenekunsa n buotexHonorus. PacteHus ropoaa.

OKcrnepumMeHmarsnbHoe udydeHue KyfbmypHbIX pacmeHud.



NINAHUAPYEMbIE OBPA3OBATEJIbHbIE PE3YJIbTATDI

JINYHOCTHBLIE PE3YJIbTATbDI:

1) nampuomuy4eckoe eocriumaHue: ropgocTb 3a BKNag POCCUIACKMX U COBETCKUX
YY€EHbIX B pa3BUTNE MMPOBOM BUONOrMYECKON HayKu;

2) epax0aHCKOe eocrnumaHue: TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOW
AEATENbHOCTM NPW BbINOSTHEHUN UCCIeg0BaHUA N NPOEKTOB;

3) ueHHocmu Hay4HO20 [03HaHUSl: OpPUEHTaLUMsi Ha COBPEMEHHYIO CUCTEMY
Hay4yHblX  nNpeacTaBneHMn o6  OCHOBHbIX  OMONOrMYEecKMx  3aKOHOMEPHOCTSX,
B3aMMOCBA3SX 4eroBeka C MpUMpPOAOW, pasBuUTUE HaydHOW Iobo3HaTeNbHOCTH,
NHTEepeca k BMoNorMyeckon Hayke, HaBbIKOB MCCe4oBaTENbCKOM AEATENbHOCTMY;

4) popmuposaHue Kyrnbmypbl 300p08bS; OTBETCTBEHHOE OTHOLLUEHME K CBOEMY
300pPOBbI0 M YyCTaHOBKA Ha 300poBbid 00pa3 XusHwu, cobrniogeHve npa.un
6e3onacHocTK, B TOM 4uCre, B TOM YUCIe COBEpLUEHCTBOBAHNE HaBblkOB 6e30mnacHoro
noBefeHns B NPUPOAHON cpeae;

5) mpydosoe socriumaHue: akTUBHOE y4yacTue B peLleHUn NpakTU4ecknx 3agad
OMONOrMyeckon U1 SKOMOMMYECKOW HanpaBfeHHOCTU, WHTEPEC K MNPaKTUYECKOMY
N3y4eHnto Npodeccuii, CBA3aHHbIX ¢ Buonormen;

6) aKonoauyeckoe gocriumaHue: OCO3HaHNEe IKOSOrM4ecknx npobnem m nytem mx
peLleHns; rOTOBHOCTb K Y4YacTUO B MPakTUY4ECKOW AeATEeNbHOCTU 3KOJIOrMYecKom
HanpaBfeHHOCTU; LLEHHOCTHOE OTHOLLIEHME K POOHOW Npupoae.

METAMNPEOMETHbIE PE3YJIbTATbI

1. No3HaBaTenbHble YyHUBEpCanbHble y4eOHble AeNCTBUSA

1) basoebie nozuyeckue delicmeus:

BbIABNATL W XapakTepu3oBaTb CYyLIECTBEHHble Mpu3Hakm ©Buonornyecknx
00BbEeKTOB;

npegnaratb KpUTEPUM W  BbISIBNATb 3aKOHOMEPHOCTM U MNPOTUBOpPEYMS B
paccMmaTpuBaeMblix dpakTax;

BbIABNATE AedUUMTbl UMHpOpMaunK, LaHHbIX, HEeobXOoAMMbIX ONs pelleHus
nocTaBfieHHOW 3a4a4u;

BbISIBNATb  MPUYUHHO-CNEACTBEHHbIE CBA3W NPU  U3Yy4eHUn OBronornyecknx
SABNEHUN N NpoLeccos, OPMYNMpoBaTb rMNOTE3bI, AeNaTb BbIBOAI;

CaMOCTOATENbHO BblIbMpaTb cnocob pelweHna yyebGHonm Guonornveckon 3agadu
(cpaBHMBaTb HECKOSNbKO BapuMaHTOB pelleHuns, BblbuMpaTb Hambonee noaxoaswmm c
Yy4€TOM CaMOCTOATENBHO BbIAESEHHbIX KPUTEPUEB).

2) basosble uccredosameribckue delicmeusi:

NPUMEHATb METOAbl HAYYHOrO MO3HAHWS XMBbIX OPraHM3MOB W MNPOLECCOB Ha
AMMNUPUYECKOM W  TEOPETUYECKOM YPOBHSAX B yd4ebHOW Mno3HaBaTeNbHOW W
nccnenoBaTernibCkon OeaTeNbHOCTY;

aHanuaupoBaTtb (akTbl, BbISBASATL M opMynupoBaTb npobnemy, onpenensitb
Luenb M 3agayun, COOTBETCTBYKOLUME peLLeHno npobnembl; npegnaraTb rvnoTesy wu
OCYLLEeCTBNATL €€ MpOBEepKy; MNPOBOAMTb M3MeEpeHMs HeobXxoauMbIX napameTpos,
BblYUCIIEHUS, MOAENMpoBaHWe, HabniogeHNs U 3KCNEepPUMEHTbl, CaMOCTOATENbHO



NPOrHo3npoBaTh pesynbTathl, GOpMynupoBaTb 0600LLEHNSA 1 BbIBOALI NO pe3yrbTaTam
NPOBEAEHHOrO OnbiTa, UCCIeAoBaHNA, COCTaBNATb OTYET O NpoaenaHHon paborTe;

3) Paboma ¢ uHgopmauyueu:

OPUEHTMPOBATLCA B Pa3fIMYHbIX UCTOYHMKAX MHopmaumm (Hay4yHO-nonynspHas
nutepaTtypa 6GUONOrMYeckoro  CcopepXaHusi, CrpaBoOYHble nocobus,  pecypchbl
NHTepHeTa);

NPUMEHSATb pasfNn4YHble MeTOAbl, MHCTPYMEHTbI M 3anpocChl NpU Noucke u otbope
MHpOpMaLMN NN AaHHbIX U3 UCTOYHUKOB C Y4ETOM NpeanoXeHHon y4ebHon 3agayum m
3agaHHbIX KpUTEPUEB;

NMPUMEHATbL 3HaKM WM CUMBOSbI, (opmynbl, abbpeBmnaTypbl, MCNOMbL30OBaTb WU
npeobpas3oBbiBaTb 3HAKOBO-CMMBONMYECKME CPeaCcTBa HarnsaHOCTH.

2. KOMMyHMKaTUBHbIE YHUBepcarnbHble y4eOHble AeNCTBUS:

ny6nnyHo BbICTynaTb  C  Mpe3eHTauuen pe3ynbLTaTtoB BbIMOMHEHNSA
omonornyeckoro 3KCnepuMeHTa (nccnepoBaTenbCKoOm nabopaTtopHou nnm
nNpakTn4eckon paboTbl, y4eOHOro NpoekTa);

NNaHMpoBaTb OPraHM3aumMid COBMECTHOM paboTbl, onpenensTb CBOK pPOfib,
pacnpeaenaTb 3agayn Mexay YrneHamu rpynnbl;

BbIMOMHATbL CBOK YacTb paboTbl, KOOPANHMPOBATL CBON OEUCTBUSA C AENCTBUAMMU
APYrMX YNeHOB KOMaHAbl, ONpeaensaTb KpUTepum NO OLEHKE KadyecTBa BbINOSIHEHHOM
paboTbl;

pewaTb BO3HMKawLWMe npobnemMbl Ha OCHOBE y4yeTa OOWWX WHTEPECOB U
cornacoBaHus NO3nLUKMN, y4acTBoBaTb B 06CyXaeHnn, oOOMeHe MHEHNSMN,

«MO3rOBOM LUTYpPME» U APYrnX dhopmax B3auMOL4ENCTBUA.

3. PerynsatuBHbIe yHUBepcanbHble y4eOHble AeNCTBUSA:

COOTHOCUTb CBOM [OEWCTBUA C NNaHMpyeMbIMW pe3ynbTaTamMu, OCYLLECTBASATb
CaMOKOHTPOSb AeATENbHOCTY;

KOPPEKTUpOBaTb CBOK AEATENbHOCTb HA OCHOBE cCamMoaHanmn3a u CaMOOLIEHKM.

NMPEOMETHbIE PE3YJIbTATbI

7 KNNACC

K KoHUy obOyyeHmsa B 7 knacce npegMeTHble pesyrnbTaTbl U3y4eHus Kypca
BHEYPOYHON AesaTernibHoCTU «[lpakTnyeckas Guonorus: Teopus M NpakTuka» OOSDKHbI
oTpaxaTb CPOPMUPOBAHHOCTL Y 00y4aOLMXCA YMEHWNIA:

1) xapakTepusoBaTb pasfefnibl G0TaHuKW, OnepupoBaTb 3HAHUSIMU aHATOMWUW,
rMCTONOrnMmn N U3NoNorMmn pacTeHum;

2) npuMeHATb Buornormyeckne TEPMUHbI U MOHATUA (B TOM YUCre: LUTONorus,
9KONorms pacTteHun, MUKpobuonorus, NPOTUCTONOrns, cyneprpynna, pacTuTenbHoe
cooOLecTBO, CMOpPOBblE pPacCTEHUsl, CEeMEHHble pacTeHusl) B COOTBETCTBUM C
NOCTaBMEHHON 3aJa4eun;

3) onucbiBaTb OCOBGEHHOCTU CTPOEHUS W XKUIHEOEATENbHOCTU PacTUTENbHOMO
opraHu3ma;



4) pasnuyatb BHYTPEHHEE CTPOEHME OpraHoB pPacTeHUMM Ha MNOMepeyYHbIX W
NPOAONbHbIX Cpe3ax;

5) onucbiBaTb XuBble U repbapHble 3K3eMMNspbl pacTeHuMr No MNiaHy, 4actu
pacTeHunin N0 U30bpaxeHnsaM, cxemam, MoLensaM, Mynsbkam, penbedHbIM Tabnuuam;

6) xapakTepu3oBaTb OCHOBHbIE rPYMMbl OOHOKNETOYHbLIX OPraHN3MOB U BbISBNATb
MeXay HAMKU 3BOSOLMOHHOE POACTBO;

7) BbISBNATb  3aKOHOMEPHOCTM M Mopdodumsmnonornyeckme  agantaumm
(BMAOM3MEHEHNST OpPraHoB) pacTEHMM K pasfnyHbIM YCIOBUAM OOMTaHMSA, HaxXOoauUTb
CBSA3M MeXay CTPOEHNEM opraHa v BbIMOMHAEMON UM DYHKLMEN;

8) BbINONHATL npakTudeckne u nabopaTopHble paboTbl MO Mopdonorum wu
du3nonormm  pacTteHun, CUCTEMATUKE pPacTEeHWW, anbrofiormm, MUKOMOrUKM "
Mukpobuonormm, B TOM u4ucrie paboTbl C  MUKPOCKONOM C  MOCTOSIHHBIMMW
(dbmKkcMpoBaHHBIMM) M BPEMEHHBIMU MUKpONpenapaTtamm, uccnegosartensckme paboTbl
C MCnonb3oBaHNeM NpnbOPOB U MHCTPYMEHTOB LincpoBon nabopaTtopuu;

9) onepupoBaTb 3HaHMAMM O MPUYMHAX PaCNPOCTPAHEHHbIX WHMEKUNOHHbIX
OonesHen pacTeHur, NoHUMaTb NPUHUMMBLI BopbOLI C MaTtoreHamu U BpeauTensMm
pacTeHun;

10) NpUMEeHATb MNOMYyYEeHHble 3HaHWUS A8  BblpalMBaHUS U PaA3MHOXEHMUS
KyNbTYPHbIX pacTEeHWNA;

11) cTaBuTb NpocTenume GUonornyeckne onbiTbl U AKCMNEPUMEHTDI;

12) cobniogate npaBuna OGesonacHoro Tpyaa npu paboTe € yy4ebHbIM W
nabopaTtopHbiM 060pyAOBaHMEM B COOTBETCTBUN C MHCTPYKLMAMMU;

13) ncnonb3oBaTb 3HAHWUS O MPU3HaKax CEMENCTB ABYAOSbHbIX M OOHOOONbHbIX
pacTeHun onsa onpeaeneHnsa nx CUCTeMaTUYeCcKoro NonoXeHus;

14) BbIOENATb CYLWECTBEHHbIE TMPU3HAKM CTPOEHUA U XU3HEAEeATelbHOCTU
pacTeHun, 6baktepumn, apxen, rpndos;

15) BbISABNSATL 4epTbl MNPUCNOCOBNEHHOCTM pacTeHuMr K cpege obuTaHus,
3Ha4YeHme IKOSormvyecknx pakTopoB A9 pacTeHUN;

16) xapakTepn3oBaTb pacTuTesibHble COOOLLECTBA;

17) npuBOANTE NpPUMEPbI KYNbTYPHbIX PacTeHUA U WX 3HAYEHUS B IKU3HU
Yyenoseka, onepupoBaTb

18) NnoHMMaTb NPUYMHBLI BOSHUKHOBEHMUS 3KOMNOrnMyeckux npobnem n 3HaTb Mepbl
OXpaHbl pacTUTENbHOro Mmnpa 3emnu.



TEMATUYECKOE NIAHUPOBAHUE

7 KINACC
ANEeKTPOHHbIE
Ne HaunmeHoBaHue pa3genoB KonuyecTtBO OcHoBHoOe OcHOBHbIe BUAbI (umdbpoBbie)
n/n M TeM nNporpaMmmbl yacoB copepxaHue AesATenbHOCTH obGpasoBaTtenbHble
pecypchbl
Paspen 1. BBepeHue
LinTonorus — Hayka o
KneTke.
CoctaBneHune
CoBpeMeHHast
KOMWKCOB O
KneTo4YHasa Teopus.
npasunax TEXHUKN
OyKapuoTHbIE 1
6GesonacHocTn npu
NPOKapnOTHbIE
npoBegeHnn
kneTku. Bupyconorus.
BUDVCH) nabopaTopHbIX U
Py npakTn4eckmnx pabor.
HekneTo4yHasa copma.
JKcnepuMeHTanbHoe
BupycHble
n3ydyeHne: OCHOB
1.1 Besenenune 3 3aboneBaHusa
y MUKPOCKOMUN:
pacTEHUN, XUBOTHbIX,
NpUroToBneHne
yenoseka. Metoapbl
BPEMEHHbIX
Hay4YHOro No3HaHus B
npenapaToB n
6uonorun. MNpasuna
paboTa c
paboTbl CO CBETOBbLIM
MUKPOCKOMOM;
MUKPOCKOMOM.
odoopMeHuns
BpemeHHble n
pesynbTaTtoB paboTbl
NOCTOSIHHbIE
C MUKPOCKOMOM
MUKpornpenaparTbl.

MeToauka




NnpUroToBJ1€HNA
BPEMEHHbIX MUKPO-

npenapaTos
UToro
Paspen 2. baktepuu n apxeu

Mukpobuonorus —
Hayka o
MUKPOOpraHmM3max.
OcobeHHoCcTH

[vckycena Ha Temy
CTPOEHUS NPOKapPUOT-

y «Mcnonb3oBaHue

HOW KNEeTKM. 3 5

GakTepui n apxen B
HKunanepgeatenbHOCTb

y COBPEMEHHOM MUpeE.

BakTepui:

HoBble cnocobbi».
aBTOTPOOHLIE U

OKcnepuMeHTanbHoe
reTepoTpodHbIe,

n3ydyeHne: MeToaoB
a3pO6HbIE U

Aes3nHpekunm n
aHa’pobHbIe

2.1 Baktepun n apxen cTepunmsaunu;
BakTepuun; bopmbl
o Mopdronornm

KneTok 6akTepun, -

BakTepui Ha
POCT U pasMHOXeHue

y MUKPOCKOMMUYECKNX

(cnopbl 6akTepui).

npenaparax;

LinaHobakTtepumn, nx
ponb B Npupoae.
Apxeun, nx oTnmumns ot
Baktepun. 3HavyeHune
GakTepun n apxen B
npupoae, 3BoNIoLUN
N BUOreOXNMMNYECKNX
LmKnax

*konoHun B6akTepun,
BblpaLLEHHbIX
METOZIOM OCaXXaEeHUS
Ha ronogHoM arape




UToro

3

Paspen 3. MHOoroobpasue ogHOKNETOUYHbIX 3yKapuoT

Wrpa no
MHoroobpasune npodunakTuke
npocTenwunx: aBrrneHa | 3abonesaHun,
3eneHas, BbI3bIBAEMbIX
TpunaHocoma, napasuTny4eckumm
naménua, ameba NPOCTENLLMMN.
npoTen n QKcnepuMeHTanbHoe
OVN3EeHTepuinHasg, n3ydeHue:
ManspuinHbIin OJHOKITETOYHbIX
31 MHoroobpasue 1 nnasmogun, OopraHn3moB nop
OLHOKMETOYHbIX AyKapunoT NHAY30pUS- MUKPOCKOMOM Ha
Tydhenbka, BPEMEHHbIX U
paguonsapun u PUKCMPOBAHHbIX
dopamunHudepsl, MUKponpenaparax;
anaTtomen. OBWXEHUS 1
3aboneBaHus, KonuyecTsa
Bbl3blBaeMble OAHOKITETOYHbIX
OOHOKMETOYHbIMU, UX | OPraHM3MOB.
npodounakTnka PeweHne
NpakTU4eCcKnx 3agad
UToro 1

Paspgen 4. ApxennactuaHble, UM «pacTEHUA»

4.1

CnopoBble pacTeHus

Anbronorus — Hayka
O BOOOPOCHISIX.
Bogopocnu —
HEeTaKCOHOMUYeCKast

MNpoBeneHune
ncenenoBaHUn:
N3yyeHne
ocobeHHocTEN




rpynna. >KusHeHHble
LNKIbl 3€NEHbIX,
OypbIX N KpaCHbIX

CTPOEHNS 3ENEHbIX,
KpacCHbIX, XapOBbIX 1
OypbIX BOOOPOCIEN.

BOOOpPOCHEN Ha N3yyeHune
npumepe ocobeHHocTEN
XnamuaomoHagabl, CTPOEHUS KyKYyLLKMHA
Knagodopsl, ynbBbl, nbHa n ccarnyma.
CMpOorupsbl, xapsl, N3yyeHne
nopcupsl. ocobeHHocTEN
[MpoucxoxaeHne CTPOEHUs nnayHa
BbICLLUMX pacTeHun oT | BynaBoBMAHOrO,
XapoBbIX XBOLLa NONeBoro u
BOAOPOCHEN. LLUMTOBHUKA
[MnayHoBMAHbIE. MY>XCKOIro
OcobeHHoCTHU
YXM3HEHHOro Uukna
nnayHa
GynaBoBMOHOrO.
Penykuma
rameTodura.
[ManopoTHUKOBMAHbIE.
YKM3HEHHbIN LnKN
nanopoTHUKa
LLIMTOBHUKA MY>KCKOIO
N XBOLLIA MOSEBOro
[peBHME ceMeHHbIe OkcnepuMeHTanbHoe
NanopPOTHUKMW. n3ydeHue:

4.2 CeMeHHble pacTeHus PasHoobpasune ocobeHHocTEN
rONI0OCEMEHHbIX: BHELLHEro CTPOeHns

XBOWHbIE,

BETOK, XBOW, LUNLLEK




CaroBHUKOBbIE,
FMHIKOBbIE, THETOBbLIE.
LBETKOBbIE paCTEHUA.
PasHoobpasune
LBeTKoB. LiBeTeHue.
Passutne Mmnkpo- un
meracnop. PaboTbl
C.I'. HaBawmwuHa.
KN3HEeHHbIN UmKn
LBETKOBbIX pacTeHum

N CEMSIH XBOMHbIX
(enb, cocHa,
NNCTBEHHMLA);
Mopdonornu
LBeTKa; CTPOEHUS
3aBA3N UBETKa U
CEMSINOYKM o,
MUKPOCKOMOM,;
CTPOEHNSA NNoAOoB 1
connoaumn

UToro

10

Paspgen 5. CTpoeHue u xXusHeaeAaTeNbHOCTb CEMEHHbIX pacTeHUn

5.1

CTpoeHue pacTUTENbHOrO
opraHuama

PasHoobpasne
noberos. AHaTomMus
crebnsa. AHatomus
nucta. AHaTomusi
KOpHS1. CTpoeHne
KOPHSA Ha
nonepeYyHoM cpese

MpoBeneHune
ncenenoBaHUn:
N3yuyeHne
mMopdoonornmn nobera
Ha >XMBbIX
pacTteHusx. AJN
N3yyeHne
ocobeHHocTen
aHaTOMWNYECKOro
CTpoeHusa cTebns
TPaBAHUCTbIX
pacteHun. UJNN
N3yyeHne
Mopdonoruu nucra
Ha >XMBbIX 0O beEKTax
nnu repbapHbIX
obpasuax.




MNpoBeneHune

ncenenoBaHUn:
MeToabl
MMWKPOKITOHaNbHOro
KnoHnposaHue
y pa3MHOXeHUS
pacTeHun. .
pacTeHun.
MukpoknoHarbHoe
MpakTuyeckas
pa3MHOXeHMe
- AEeATEeNbHOCTb:
pacteHun. No4sa.
BeretatnsHoe MpumeHeHne
5.2 . B.B. Joky4aes,
pa3MHOXEHNEe pacTeHNN cnocobos
paboTbl 0 No4Be.
BEretatmBHoOro
lMnogopoane noyssl,
pa3MHOXEHUS Ha
yaooobpeHus.
npuMepe KOMHaTHbIX
ArpoTexHuyeckme y
pacTeHuN.
npuembl. CeBoobopoT
CocrtaBneHue
ceBoobopoTa ans
MECTHOCTU
HaXOXOEHWS LUKOMbI
OaHoponbHbIE U PeweHne 3agau:
ABYLONbHbIE Onpepenexve
pacTeHus. NPUHaOMNEXHOCTHU K
CewmenctBa Knaccy LBETKOBbIX
OBYOONbHbIX: pacTeHumn
30HTUYHbIE; 3BpUCTMYECKME
53 Knaccudgukaums LBETKOBbIX . (o8P
cemMencTea 3agayu). 3anncb
OAHOAOOSbHbIX: dopmynbl LBETKa Mo
aMMapuncoBble, XUBbIM 00BbEKTaM,
opXugHble. Knaccudukaums
[uvkopacTyLine un NNOLOB Ha XMBbIX
KyNbTypHblE obGbekTax.




npeacraBuTenu
CEeMEeNncCTB, nx
3Ha4yeHune B npupoae
N Onsi YenoBeka

YcTtaHoBneHne
B3aMMOCBS3N Mexay
CTPOEHMEM
LBETKOBbIX pacTeHUMn
N CUCTEMAaTUYECKON
NPUHaANEXHOCTLIO.
MpoBeneHune
nccneaoBaHun:
Onpepenexne
npeacrasuTenen
ceMencTs

UToro

9

Paspen 6. 9konorua pacteHnn. PacteHns B NpupoaHbIX coobLecTtBax

6.1

JKonorns pacTeHui.
PacteHus B npupoaHbIX
coobuiecTBax

Jkonorunyeckmne
rpynnbl pacTeHUMN.
Pusocdepa.
Mwukopu3a. 3eneHble
yaobpeHus.
BuoueHos.
HdomuHupyrowme
BUAbl pacTEHUN.
PactutenbHble

coobuiectBa. dnopa.

B3anmocsasb
OpraHM3MmoB.
MHdEeKLMOHHbIEe
3aboneBaHus
pacTeHW: BUPYCHbIE
(tabavyHaga mosauka),

PeweHne 3apay Ha
HaxoxgeHue mep
NpodUNaKkTUKn n
neyeHuns
3abonesaHun
pacTeHun.
MpoBeneHune
nccnegoBaHun:
N3yyeHune
ocobeHHocTen
CTPOEHNA pacTeHnmn
pasnn4YHbIX
9KOMOrmyecKkmnx
rpynn. SKCKypCuum:
N3yuyeHne
duToLeHo3a




rpnbkoBble
(MyYHUucTas poca,
p>XaBynHa),
GakTepuanbHbie
(MoKpast rHunb).
NMmyHUTET
pacTeHun.
MpodpmnakTuka n
neyeHne pacteHun

MEeCTHOCTU

NToro

4

Pasgen 7. PactutenbHbIN MUP N OeATesIbHOCTb YeroBeKa

7.1

PactutensHbIi Mup 1

OedaTernbHOCTb YernoBeka

OTanbl pas3BuTus

pacTtuTenbHOro Mmupa.

KunsHb pacTeHunn B
BOAe, BbIXOA Ha
cyLiy, aTansbl
pasBUTUS HA3EMHbIX
pacTeHNN OCHOBHbIX
cucteMaTn4ecKkmnx
rpynn. PUHMouThI.
ManeoboTaHuka.
OkameHenocTu,
otneyatku. «XKuBble
ncKkonaemble» cpeam
COBPEMEHHbIX
pacTeHun. LieHTpol
MHoroobpasunsa n
NPOUNCXOXOEHNS
KyNbTYPHbIX

OKckypeun: B napk
n/vnn ckeep no
N3yYeHUto
ocobeHHocTen
pacTutenbHocTW. B
Buonornyeckni
n/vnum
KpaeBea4eckni
My3€en No U3y4eHuto
3BOMOLMN pacTeHUn
N @HTPOMNOreHHOro
BO3ENCTBUS Ha
pacTuUTenbHbIA MUP.
lMpoBeneHue
nccnegoBaHun:
N3yyeHune copToBbIX
ocobeHHocTeNn
KyNbTYPHbIX




pacTteHun no H.A.
Basunosy. Cenekums
N OMOTEXHOOrS.
lMponoBonbLCTBEHHAS
©e3onacHoOCTb, 6aHKu
cemsiH. OcobeHHoCTH
ropoackom nopel.
3aHOoCHbIE 1
abopureHHble BUAbI.

pacTeHUn.
MpoekTHas
JEeATENbHOCTbL: YXoa
3a KOMHaTHbIMK
pacTeHUsMUN.
CoctaBneHue gmeTsl
N3 pacTeHum
onpeneneHHomn
MECTHOCTU

NToro

OBLIEE KOJIMYECTBO YACOB
no NMPOrrPAMME

34




NOYPOYHOE NIAHUPOBAHUE

NnanopoTHH K006pa3H bIX N UBETKOBbIX

7 KINTACC
KonunyecTtBo 4yacos ONEeKTPOHHbIe
Ne Tema « K uncppoBble
n/n ypoKa Bcero OHTponbHble  [lpakTuyeckue 06pazoBaTenbHbIE
paboTbl paboTbl pecypebi

LinTonorus - Hayka o kneTtke. Bupyconorus 1

- Hayka O Bupycax

MeToabl Hay4yHOro no3HaHusa B Guonoruu. 1

Mukpockonus

Anbronorus — Hayka o BOOOPOCHNSX. 1

Bogopocnu — HeTakcoHOMMYeckas rpynna.

4 OyKapuOTHbIE U NPOKapPUOTHbIE KINETKMU. 1

LinaHobakTepuun, nx ponb B Npupoae.

XKnsHeHHble LMKnbl 3eneHbIX, Bypbix n

KpacCHbIX BO4OPOCNEN Ha npumepe 1

XnamuaomMoHaabl, krnagodgopsl, yrbBbl,

CNMpornpsbl, xapbl, NOPOUPLI

[MponcxoxaeHue BbICLLUMX pacTEHUN OT 1

XapoBbIX BOOOPOCHEN.

JTabopaTopHas pabota «M3y4eHne

0COBEHHOCTEN CTPOEHUS TKaHEN pacTeHUm 1

Ha roToBbIX MUKpoOMpenapaTax»

[MponcxoxaeHue BbICLLUMX pacTEHUN OT 1

XapoBbIX Bogopocren

CpaBHeHue CTpoeHns opraHoB 1




pacTeHun

10

MnayHoBMAaHble. OCOBEHHOCTN XKU3HEHHOIO
uukna nnayHa 6ynasosugHoro. Pegykums
rametoguTa.

11

MpakTnyeckas pabota «M3yveHne
OCODEHHOCTEN CTPOEHMA NANOPOTHMKA
LLIMTOBHUKA MYXCKOrO (Ha XUBbIX U
repbapHbix obbekTax)»

12

lonocemMeHHble. BO3HMKHOBEHNE CEMEHN.
O6wue Npn3HaKkM CEMEHHbIX pacTeHui
MpakTnyeckas paboTa «M3yueHune
0CODOEHHOCTEN BHELLIHErO XBOWU, LUMLLIEK U
CEMSAH XBOMHbIX»

13

PasHoobpa3ne ronoceMeHHbIX: XBOWHbIE,
CaroBHWKOBbIE, MTMHIKOBbIE, THETOBbIE.

14

MpakTnyeckas paborta «M3yyeHne
mMopdonornn uBeTka (Ha XXMBbIX U
dunkcmpoBaHHbIX 0b6bekTax). M3yyeHne
pa3Hoobpa3nsi CoLBETUINY»

15

NHavBuayaneHoe pa3Butne pacTteHum
[MOKpbLITOCEMEHHbIX (OHTOreHe3)

16

OpHoponbHbIE U ABYAOSbHbIE pacTeHUS.

17

CemernictBa 4BYAOSIbHbIX: 30HTUYHbIE

18

Cewmenctea ogHOAONbHbIX:
aMMapunmncoBble, OpXnaHble

19

[ukopacTyLume 1 KynbTypHble
NpeacTaBUTENU CEMENCTB, UX 3HaYeHne B
npupoae u Ans Yyenoseka




20

NaneoboTaHuka

21

LleHTpbl MHOroo6pa3nsa n NPOUCXOXAEHMS
KynbTypHbIX pacTteHuin no H.. Basunosy

22

Jkonormnyeckune rpynnbl pacTeHU.
Pusocdepa. Mukopusa. 3eneHbie
ynobpeHuns

23

BuoueHos. [loMmnHupyoume Buabl
pacteHun. PactutenbHble coobuiecTaa.
®nopa. Baanmocesaab opraHn3aMoB

24

MpakTnyeckas pabota «M3ydeHne
CENTIbCKOXO3SMCTBEHHbBIX PACTEHNIN CBOETO
pernoHa»

25

MpakTuyeckasa pabota «Mcnonb3osaHne
arpoTexHMYecKMnx NPMemoB B yxo/e 3a
KOMHaTHbIMU PACTEHUAMU»

26

MNMocnencTBust 4eATENBLHOCTY YeroBeKa B
akocuctemax. OxpaHa pacTuTenbHoOro Mupa

27

[Aunckyccms 0 KNoHNMPOBaHUN pacTEHNN,
KNeTOYHOWN UHXEHEePUN Kak COBPEMEHHbIX
TEXHOMNOIMM pa3sMHOXEHUS pacTeHUN

28

Mukpobuonorus — Hayka o
MUKpoopraHnamax. OcCobeHHOCTM CTPOEHUS
NPOKaPUOTHOW KINETKMN.
KunsHegeatenbHocTb BakTepuin

29

LinaHoBakTepun, nx ponb B NpMpoae.
Apxeun, nx otnnums ot bakrepuin. 3HayeHune
BakTepui 1 apxein B npupoae, 3BOMOLUN 1N
BMoreoXMMmMYeCcKNX Lmknax




MHoroobpasue u unsHeaeaTenbHOCTb

30 . 1
bakTepun

31 PactutenbHoe coobLlecTBo. 3HavyeHue 1
rpnboB onga puToLeHo30B

32 MpakTnyeckas pabota «M3yyeHne meTonoB 1
Ae3NHEKLUNN N CTEPUNM3auUmm»
NHdeKkunoHHbIe 3aboneBaHnsa pacTeHnii:

33 BUPYCHbIE, rpnbKoBbie, GakTepmnarnbHble. 1
MwuHu-npoekT

34 KBus-urpa «PactutensHbii Myup n 1
AEATENbHOCTb YenoBeka»

OBLUEE KOJIMMECTBO YACOB MO NPOrPAMME 34







