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JUTst O0ydarommxcs 6 KJIaccoB



HOACHUTEJBbHASA 3AIINCKA

OO0mmas xapakTepucTUKa Kypca

PaGouass mporpamma Kypca BHEYpPOUYHOW JesTelbHOCTH «buomorus.
[TpoekTHas AESITETHLHOCTH» COCTaBieHA AJs 6 KIaccOB Ha OCHOBE MOJOXKEHUH U
TpeOOBaHMIA:

— ¢eepabHOTO TOCYIAPCTBEHHOT0 00Pa30BaTEILHOIO CTaHAApTa OCHOBHOIO
oOmiero oOpa3zoBaHusi (yTBEpKIEH TMPUKA30oM MHUHHCTEpCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 31 mas 2021 r. Ne 287) (nanee — ®I'OC O00);

— (QenepanbHON  00pa30BaTEIbHOW MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepxkeHa MpukazoM MuHucTepcTBa npocBeiieHus: Poccuiickoit
®epneparuu ot 18 Mas 2023 r. Ne 370) (manee — ®OIT OOO0).

[Ipu pa3paboTke HporpaMMbl HCIOJIB30BAIUCH CIEAYIOIINE HOPMATHUBHBIE
JIOKYMEHTBHI:

— Vka3 [lpesunenrta Poccuiickoit deneparuu ot 28 deBpans 2024 r. Ne 145
«O Crpareruu Hay4yHO-TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepannmny;

— KoMmrmiekcHbIi  MmiIaH  MEpONpHUATHNA 1O  TOBBIIICHUIO  KayecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOro 00pa3zoBanus Ha nepuon a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps 2024 1. Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYpOUHOU nesTenbHOCTH «buonorusa. I[IpoekTHas
JEATEILHOCThY) OOYyCIIOBJIEHA HEOOXOAMMOCTBhIO pa3pabOTKH  CHEIUaTbHBIX
nmporpaMMm OOY4YeHUSI U BOCHUTAHUS, CIIOCOOCTBYIOIIMX TITOBBIIICHUIO KadyecTBa
MaTEMaTUYeCKOr0 U €CTECTBEHHO-HAYYHOro O00pa3oBaHus, B TOM YHCIIE
peaycMaTpUBAIOIIUX YIITyOIeHHOE U3yueHue yueOHoro npeamera «buomgorusy.

[Ipennaraemplii KypC BHEYPOUHOM NEATENBHOCTH HOIOJHSIET U PACIIUPSAET
nporpamMmy Kypca 6uosioruu 6a30Boro ypoBHsi. Peasnzaius mporpaMmsl o3BOJISET
BBIUTH 32 PaMKUd H3y4eHUs] OMOJIOTUM Ha 0a30BOM YpPOBHE, HCTOJB3Ys (OPMBI,
OTJIMYHBIC OT YPOYHBIX, M OOECHEYHTh OO0Jiee TMOJHOE W TIyOOKOe H3yYCHHE
Ouonoruu.

[Iporpamma Kypca mOpeaycMaTpUBAaeT OpraHU3alUI0  Pa3sHOOOpPA3HOM
JEeATEIbHOCTH O0YYaloIIMXCs, UX AKTUBHOCTh M CaMOCTOATEIBHOCTh, COUYETAET
WHIUBUIYAIIbHYI0O M TPYNNOBYIO paboOTy, MOpeanosaraeT MNpakTUYECKyl0 U
UCCJIEI0BATENBCKYIO JIEATEIbHOCTb.

Oco6oe BHuMaHue B [Iporpamme yzaenseTcsi BBINOJHEHUIO O0Y4YarOIIUMUCS
OMOJIOTMYECKOTO IKCIEPUMEHTa — JIa0OpaTOPHBIX M MPAKTUYECKUX paboT, UTO
MIO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTU CTPOCHHS U (DU3UOJIOTUU JKUBBIX



OpraHu3MOB, pa3BUTh MPAKTUYECKHME YMEHUS M HaBBIKM IUIAHUPOBAHUS,
HOJrOTOBKM,  IPOBEICHMS, aHaaM3a MW  HMHTEPHpPETAlUUd  IOJYyYEHHBIX
HKCIEPUMEHTAIBHBIX PE3YJITATOB, HAYUYUTHCS IPUMEHATh TEOPETUUECKUE 3HAHUS
JUIsL pEIIEHUs NPAaKTHUUECKUX 3aJad, B TOM UHCJIE B XU3HEHHBIX CHUTYyalUsX.
Oco3HaHHOE BBIMOJIHEHWE OHMOJOTMUYECKUX HSKCIEPUMEHTAIBHBIX pPadoT Oyner
CI0cOOCTBOBATh MOBBIIICHUIO MOTHUBALMU K M3y4eHHIO Ouosoruu. IIporpammoii
IPEIyCMOTPEHO TaKXe pelIeHHe OWOJOTMYECKHUX 3a7ad pazIUYHbIX THUIIOB U
YPOBHEH CIIOKHOCTH, BBIMOJHEHHE MPOEKTHBIX paboT, a TakKe MpPOBEACHUE
BUKTOPHUH U OpraHu3alus JUCKYCCUH Ha BaXKHbIE 3TUYECKUE TEMBbI. BhIogHEHNIO
DKCIIEPUMEHTA, PEIICHUIO0 3aJad W IPOBEIACHUIO JHUCKYCCHM W BHUKTOPUH
00513aTeIBHO J0JKHO MIPEIIIECTBOBATh 3HAKOMCTBO 00YUaIOIIUXCSI CO CBA3AHHBIMU
AJIIEMEHTaMH COJIEP KaAHUS.

Kypc BHeypounol pnesrenbHOCTH «buoinorus. IIpoexkTHas IesITETbHOCTHY»
MOKET OBITh MHTEPECEH OO0YYarolMMCs, KOTOpPbIE MPOSBISIOT MO3HABATEJIbHBIN
MHTEPEC K N3YUYEHUIO OMOJIOTUH U, BO3MOKHO, pAaCCMaTPUBAIOT BHIOOP Mpodeccun,
CBSI3aHHOH C IPUMEHEHUEM OMOJIOrHuecKuX 3HaHUN. OCBOEHHE MPOTrpaMMbl Kypca
NOMOXET 00y4YaroIUMCs OATOTOBUTHCS K U3yUYEHUIO OMOJIOIMH Ha YTiayOJIeHHOM
ypoBHe B 10—11 knaccax.

Heab 1 3a1aun Kypca

Lens IIporpammbl — oOecneyuTh HWHIUBHUIyaIbHbIE MOTPEOHOCTH
oOy4Jarommxcs B HM3y4YEHUH OMOJOTMU IO BOMPOCAM, BBIXOJAIIUM 32 PaMKH
0a30BOr0 YpOBHSI.

[TporpaMMa  y4yMTBIBa€T  IICHUXOJIOTO-TIEJATOTMYECKUE  OCOOEHHOCTHU
COOTBETCTBYIOLLIEH BO3pacTHOM Kareropuu oOydarommxcsi. Ee ocBoeHue
CHOCOOCTBYET Pa3BUTHIO HHTEPECA K N3YUEHHUIO OMOJIOTHH U chepam AeITeIbHOCTH,
CBSI3aHHBIM C OMOJIOTHEH, MOTHBAIIMM K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO
npo(uIis U HAIIPABJIEHHOCTH JlajJbHENHIIEro 00y4eHHUs.

N3yuyeHue Kypca HanmpaBJeHO HA Pa3BUTHE Y 00yYaIOIIUXCS:

— CHUCTEMbl OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CT€CTBEHHO-HAYYHOU
KApTUHBI MHUPA, KaK OCHOBBI JIJI1 TOHMMaHUS IPOLECCOB, MPOTEKAOIINX B KUBOI
IPUPO/JIE, SKOJOTUYHOTO OTHOILIEHUS K IPUPOJIE U €€ MHOT000pa3uio;

— HMHTepeca K NPOAOCDKEHHIO OOYy4YeHHMsT Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHUs.

B pamkax pemeHusi OCHOBHbIX 3ana4y Ilporpammbl J0/KHO ObITH
o0ecre4yeHo:

— MpuOoOIIeHHE O0y4arolmMXcs K CaMOCTOSATEIbHOW I103HABATEIbHOW M
UCCJIEI0BATENBCKON NEATEIbHOCTH, K HAYYHBIM METOIaM MTO3HAHNUS;



— (opmupoBaHME MOTHBAIlUM W Pa3BUTHE CIIOCOOHOCTEH K M3YYCHHIO
OHOJIOTHH,

— (hopmupoBaHUE YMEHUN OOBSICHATH U OLICHUBATh SIBJICHUS OKPYXKArOIIETO
MHUpPA, HCIOJIb3Ysd 3HAHUS W ONbIT, IOJYYEHHBbIE IPU H3YYEHUHU OHOJIOTHUH,
OPUMEHATh MX MpPU PELIEHUU NpoOJeM B IOBCEIHEBHOW >XU3HU U TPYAOBOU
NEeSATEIbHOCTH;

— OCO3HAHHME O0YYAIOUIUMUCS EHHOCTH OWOJIOTMYECKUX 3HAHWUN B HKU3HU
YeJI0BEKAa, MTOBBIIIEHUE YPOBHS JKOJIOIMYECKOM KYJIbTYPBI, HEIPUATUE NEUCTBUM,
IIPUHOCAIINX BPEJ OKPYKAIOLIEH Cpelie U 340POBBIO JIFOIEH;

— IpuoOpeTeHre 00y4JaroUIMMUCS OIbITa CAMOIO3HAHUS, KJIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB I€ATEILHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «buonorus. IIpoexkTHas REeATENBHOCTH» paccuMTaHa Ha
peanu3anuio B TeueHrne 34 y4eOHbBIX YacoB B paMKax BHEYPOUHOU IEATEIbHOCTH B
6 xmaccax. Kypc moxer ObITh HCIONB30BaH uisi oboraimieHus 0a30BOTO Kypca
OMOJIOTMHM MPAKTUKO-OPUEHTUPOBAHHBIM COAECPKAHUEM U AKTUBHBIMU BHUJAMU
JESTEIIBHOCTH 00YyYaroIMnXCsl.

[Iporpamma MOXET CTaTh COAEPKATENBHBIM U METOINYECKUM IIPUMEPOM IS
COCTABJICHMSI MeIaroraMyu paboyux MporpamMM.

[IporpamMmma Kkypca BHEYpoO4yHOM aAesiteibHOCTH «buosorud. IIpoekTHas
NeATEIbHOCTBY HalpaBieHa Ha JOCTHXKEHUE PE3yJIbTaTOB, KOTOPHIE TOMOJHSIOT U
yrayonstoT  chopMyaupoBaHHble B (eaepalibHONM pabouedl mporpamme 1o
yaeOHOMY TipeameTty «buonorusy (6a30BbIil ypoBeHb) TPEOOBaHUS K MPEAMETHBIM
pe3yJIbTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOIUXCSl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, ~COYETAIOT WHIUBUAYaJbHYIO M TPYIIOBYIO pPaloTy.
CTpyKkTyprpOBaHUE TeMaTHYECKOro IjaaHupoBanus B [IporpamMmme cOOTBETCTBYET
NOPSIIKY M3Y4YEHUsl pa3[eloB U TeM OMOJIOTMM Ha 0a30BOM YpPOBHE B OCHOBHOM
IIKOJIE M 00ECIeUrMBAET TEM CaMbIM IMPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOMH
nestenpHocTH. [lpemmaraemeiii B IIporpamMme ImepedeHb 3KCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM SIBJIIETCSI PEKOMEHIOBAHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEICHUS
HKCIIEPUMEHTOB M HCCIIECOBAHUNA C Y4E€TOM HWHIUBUAYaIbHBIX OCOOCHHOCTEH
oOyuJaroumxcs, OCHalIeHUs KabnHeTa OMOJIOrHH Y4eOHBIM 000PYIOBAHUEM.

[TpennoxeHHbIEe 3JEMEHTBI COJIEPKAaHUS U BUIBI ACSITEIBHOCTH MOTYT OBITH
KOHKPETU3UPOBAaHbl € YYETOM HWHAMBUAYAJIbHBIX 3allpOCOB  OOYyYarOLIUXCA.
Pacmmpenue coxepkaHus M BHUJIOB JEATEIBHOCTH CBA3aHO C BO3MOXHOCTBIO
BbIOOpA TMEIaroroM pa3iUyHbIX BAPUAHTOB YUEOHO-METOJUYECKOTO OOeCredeHus



Kypca, a TaKkXe C CYIIECTBYIOIIMMH YCIOBUSIMU INKOJIBHOW HH(DOPMAIIMOHHO-
00pa30BaTeIbHON CpeIbl.

Jj1g 3HaKOMCTBa 00y4aromuxcs ¢ npoeccusiMu, CBA3aHHBIMU ¢ OMOJIOTUEN, U
HOBBILIEHHUS] UX MOTHUBALIMU K U3YYEHUIO OMOJIOTUH PEKOMEHAYETCS! BKJIIOUUTH B
IIPOTpaMMy 3KCKYpCHM Ha TMPEANPUATHS, B PETUOHAIBHBIE MY3€H, BY3BL.
CopeprkarenbHble 3JIEMEHTHI [[porpaMMbl TO3BOJISIIOT OPTaHU30BaTh Ha UX OCHOBE
IIPAKTUYECKYI0 M ITOMCKOBO-MCCIIENOBATENBCKYIO ACATEIBHOCTh, PpE3YyJbTaThI
KOTOPO MOTYT OBITh HCIOJNB30BaHBl TMPU peanu3alud  O0ydYaroIUMUCS
WUHVMBUAYAIBHBIX IIPOECKTOB.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH
«BAOJIOTI'UA. ITPOEKTHAA AEATEJIBHOCTDb»

6 KJIACC

Pa3nen 1. BBenenue

[utosnoruss — Hayka o kietke. CoBpeMeHHas KJIETOYHAs TEOpHs.
DyKapHOTHBICE M TPOKApUOTHBIE KiIeTKU. Bupyconorusa. IlpaBuna pabGoTel co
CBETOBBIM MHKPOCKOTIOM. Metonauka MIPUTOTOBJICHUS BPEMEHHBIX
MUKPOTIPETapaToB.

Ilpakmuueckas Oeamenvrocms. OCHOBbI MUKPOCKOIUHU: MPUTOTOBJICHHUE
BPEMEHHBIX MpenaparoB U pabdoTa ¢ MUkpockonom. OdopmieHue pe3yiabTaToB
paboOThl C MUKPOCKOIIOM.

Paznen 2. bakrepuu u apxeu.

Mukpobuonorus — Hayka O MHUKpoopraHusmax. JKu3HeIesTeIbHOCTh
Oaxrepuii. [luanobakrepuu, ux posib B Ipupoje. Apxeu, uX OTINYHs OT OaKTepuil.
3HayeHue OakTepuil u apxel B MPUPOJE, IBOJIIOIUN U OMOTCOXMMHUYECKUX ITUKIIAX.

IKcnepumenmanvHoe uzyyeHue Mop@onocuu OaKmepuarbHblX KIemoK U
KOJOHUU bakmepuil.

Pazgen 3. MHorooopasue 0JHOKJIETOYHBIX IYKAPHOT.

Mmuoroo6pasue mpocreimux. 3a001eBaHus, BBI3BIBAEMBIC OTHOKJIETOYHBIMH,
uX nMpouIaKTHKA.

OJKchepumeHmanoHoe — u3ydeHue — CMpoeHuss U HCUHEeOesmelbHOCmU
Ilpocmetiwux.

Pewenue npaxmuuyeckux 3a0au Ha  y3HagaHue  NPOCMEUWIUX  HA
MUKponpenapamax.

Paznen 4. ApxemiacTuaHble, MM «PACTEHUS»

boranunka — Hayka 0 paCTEHUsX.



CoBpemennast knaccudukanus. OCOOEHHOCTH CTPOEHHS M MHOTooOpasue
pacTuTeNbHbIX KIETOK. [IpOCThIe U CIOXKHBIE TKAHU. PacTUTENBbHBINA OpraHu3M Kak
€AUHOE LETIOE.

CnopoBble pacTeHHs. ANBrojioTMsi — Hayka O Boaopocisx. Bomopocou —
HeTakcOHOMUYecKas rpynna. OCOOEHHOCTH CTPOECHHUS], PA3MHOKEHUS U )KU3HEHHBIX
IUKJIOB Bojopocueil. bypsie Bomopocnu. Mx momoxeHne BHE APCTBA PACTEHU.
[Ipoucxox1eHHe BBICIIMX PACTEHHW OT XapOBBIX BOJXOPOCIEH. MOXOBHIHBIE.
CrpoeHue, IKU3HENEATENIBHOCTh, JKM3HEHHbIE LMKJIbL. [ledeHOUHUKH W
AntoneporoBsie. [TnaynoBunneie. Penykius ramerodpura. [TanopoTHUKOBUAHBIE.
Crpoenue, )Ku3HEHHBIM UK. CEMEHHBIE PACTEHUS.

IKcnepumeHmanvHoe uzyyerue Mopghoiocuu u AHamoMuu Kiemox, mranei u
0pP2aH08 pACMEeHUN PA3TUYHBIX CUCTNEMAMUYECKUX KAMe2opUull.

Paszgea S. CTtpoeHue u :KU3HEAEATEIbHOCTH CEMEHHbBIX PACTCHUM

Kopens. 30HbI KOpHs. BereraTuBHOE pa3MHOXKeHHE. BUIOM3MEHEHNS OPTaHOB
pactenuil. [lober m mouka. PazHooOpasue moOeroB. JIucT. AHaToMus JHMCTA.
VYerpuunbiii  anmapar.  Crebenb.  Knaccudukanust 1BETKOBBIX — pacTEHMH.
OTnMunTenpHblE  NPU3HAKM  PACTEHUM  PAa3HbIX  CEMEUCTB:  3O0HTUYHBIE,
AmapuumncoBble, Opxugneie. Dopmynbl M AuarpaMMbl IIBETKOB Pa3JIMYHBIX
CEMEHCTB.

OKcnepumenmanvHoe usydeHue Mopgonocuu, amamomuu u QuuoIo2uuU
0pP2aHO8 YBEeMK08020 PACMEHUI.

Pewenue sspucmuueckux 3aoau.

Pa3zgea 6. JxoJiorusi pacrenuii. PacteHusi B NpUPOAHBIX CO00IECTBAX

OKkosioruyeckre Tpynmbl pacteHuid. [IpsmMoe M KOCBEHHOE BO3IEUCTBUE
Opranu3mMoB Ha pacteHus. Puszocdepa. Muxopuza. 3eneHsle ynoOpeHus.
dutoneno3. buoneno3. Oxocucrema. buopasnoobOpaszme. dDnopa.Pemenue
CUTYallMOHHBIX 3a/1a4.

Pewenue cumyayuonnwvix 3a0au.

OKcnepumenmanvHoe — usyueHue  0CoOOEHHOCmel  CMpOeHusi  pacmeHull
DPA3IUYHBLIX IKOAO2UHECKUX SPYNN.

Pazngen 7. PacTureJbHBIA MUP U AEATEJIbHOCTH YeJI0BEeKAa

Otanbel  pa3BuUTUS  pacTtuTenbHOro wmupa. Ilameoboranuka. ILleHTpsl
MHOT000pa3usi W TMPOUCXOXKACHUSI KyJIbTypHbIX pacteHud no H.UM. Basusony.
[IponoBosnbcTBEeHHAs! O€30MacHOCTh U OaHKU ceMsiH. Cenekuus 1 OMOTEeXHOJIOTHSI.
Pacrenus ropona.

IKcnepumenmanvbHoe usydeHue KyJabmypHulX pacmenui.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI



JIMUHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe 6ocnumanue. TOPAOCTh 3a BKJIAJ POCCHUHUCKUX H
COBETCKHX YUYEHBIX B Pa3BUTHE MUPOBON OMOJOTHYECKON HAYKH;

2) epascoanckoe socnumarnue: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JEATEeIIbHOCTH MPHU BBIMOJIHEHUH UCCIIEI0BAaHUMN U ITPOEKTOB;

3) yeHHOCMU HAYYHO20 NO3HAHUA: OPUEHTAIlMsS HA COBPEMEHHYIO CUCTEMY
HAyYHBIX TMPEACTABICHUM 00 OCHOBHBIX OMOJOTHYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI35IX 4YEJIOBEKa C MPUPOJION, pa3BUTHUE HAYYHOH JIFOOO3HATEIBHOCTH,
MHTEpeca K OMOJOTUYECKON HayKe, HABBIKOB MCCIIEI0BATEILCKON AESTEIbHOCTH;

4) hopmuposanue Kyromypul 300p08bs.; OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY
3I0POBBIO M YCTAHOBKAa Ha 3JI0POBBIM 00pa3 >KU3HHU, COOJIIOJEHUE TMPaBUII
0€30MacHOCTH, B TOM YHCJIE, B TOM UHCJIE COBEPIICHCTBOBAHHE HABHIKOB
0e30macHOro MOBEICHUSI B IPUPOTHOMN CPEJIE;

5) mpyooeoe 6ocnumanue: AKTUBHOE YYacTHE B PEHICHUH NPAKTUYECKUX
3alay  OMOJIOTUYECKOW M  DKOJIOTMUECKOW HAMpaBIICHHOCTH, MHTEpPEC K
MPAKTUYECKOMY M3YyUECHHIO IPOodeccHii, CBSI3aHHBIX ¢ OMOJIOTHENH;

6) aKonoeuueckoe gocnumanue: 0OCO3HAHUE FKOJOTMYECKUX MPOOIeM U MyTen
WX pelIeHUs; TOTOBHOCTh K YYaCTUIO B TMPAKTUYECKON JEATEIbHOCTU
HKOJIOTUYECKOMN HAIMPaBJICHHOCTH; [IEHHOCTHOE OTHOILICHUE K POJIHOM MPUPOJIE.

METANIPEJMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE y4eOHbIE el CTBUS

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBIIAIT M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKKA OHOJIOTHYECKUX
00BEKTOB;

npeayiaraTh KPUTEPHH M BBISIBIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHUS B
paccMmaTpuBaeMbIx (akTax;

BBISIBIIATH JACPUIIMTHI WH(DOPMAITUHU, JAaHHBIX, HCOOXOIUMBIX U PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U TPH H3YYCHHH OMOIOTUYECKUX
SIBJICHUI U TIPOIIECCOB, (DOPMYIUPOBATH TUIIOTE3HI, 1€TIATh BHIBOJIBI;

CaMOCTOSITEIILHO BBIOMPATh CIOCO0 pelieHrs yueOHOM OMoI0rnyecKou 3a1auu
(cpaBHUBaTh HECKOJILKO BapHAHTOB PEIIEHUs, BEIOMpATh HauOoee MOAXOISAIINN C
Y4E€TOM CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPHUEB).

2) bazosvle uccnedosamenvckue oeticmsusi:

MPUMEHSITH METObl HAYYHOT'O ITO3HAHUS KUBBIX OPTaHU3MOB U MTPOIECCOB HA
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIHHON U
UCCIIEIOBATENbCKOM €SI TETbHOCTH;



aHaAJIM3UPOBATh (DAKTHI, BBIABIATE U (OPMYIUPOBATH IPOOIIEMY, OTPEIEIIATh
LeNb U 33J]auM, COOTBETCTBYIOIINE PEIICHUIO MTPOOJIEMBI; TIpeularaTb TUIIOTE3Y U
OCYILECTBIISITh €€ MPOBEPKY; MPOBOJIUTH U3MEPEHHUS HEOOXOIUMBIX MapaMETPOB,
BBIUMCJIEHUSI, MOJEIUPOBaHNE, HAOIIOACHHUSI U SKCIIEPUMEHTHI, CaMOCTOSITEIIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (QOpPMYyIUpOBaTh OOOOIIEHHS U BBIBOABI IO
pe3yibTaTaM MPOBEJCHHOIO OIbITA, HCCIEAOBAHMS, COCTABIATH OTYET O
poJeIaHHON padoTe;

3) Paboma c ungpopmayueti:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOIYJISIpHAsl JIUTepaTypa OHOJOTUYECKOTO COJEpKaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl IHTEpHETA);

IPUMEHATh PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl NpPU TOHCKE H
oTOope MH(OpMAUUU WIM JAHHBIX W3 HCTOYHMKOB C YYETOM MPEIIOKEHHOU
y4eOHOH 3a/1a4M U 33JJaHHBIX KPUTEPHEB;

NPUMEHATh 3HAKW U CHUMBOJIbI, (hOpMYIbl, aOOpeBUATYphl, UCIOJIb30BATh U
peoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.

2. KomMyHHKaTHBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

nyOJIMYHO  BBICTYNAaTh C  Mpe3eHTAalled  pe3ysbTaTOB  BBINOJIHEHUS
OMOJIOTMYECKOTO  HKCIIEPUMEHTa  (MCCIIEOBATENbCKON  JIAOOpAaTOPHOM WM
MPaKTUYECKON pabOThl, yHeOHOTO IPOEKTA);

IUIAaHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThI, OMpPEAENATh CBOIO pPOJb,
pacnpenensaTh 3a/la4yd MEX1y WICHaMH TPYIIIIbI;

BBIMOJIHATh CBOK 4YacTb pabOThl, KOOPAMHUPOBATb CBOM JIEUCTBUS C
JNEUCTBUSMMU JIPYTUX YWICHOB KOMaH/Ibl, OIIPENEIIATh KPUTEPUU IO OLIEHKE KaYeCTBa
BBITIOJIHEHHOMN Pa0OTHI;

peliaTth BO3HUKAIOIIME MPOOJeMbl Ha OCHOBE yyeTa OOIIMX HMHTEPECOB U
COTJIaCOBaHMS MO3UIMHI, YHaCTBOBATh B 0OCYKJE€HUH, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpME» U IPYruX GopMax B3aUMOECHCTBUS.

3. PeryisiTuBHbIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBHUSA:

COOTHOCHUTBH CBOM JEHCTBHS C IUIAHUPYEMBIMHU pE3YyJIbTaTaMH, OCYIIECTBIISTh
CaMOKOHTPOJIb JIE€SITEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

6 KJIACC



K konmy oOyuenus B 6 kiacce mpeIMETHbIE pe3yNbTaThl M3y4eHUsS Kypca
BHEYpOUHOUl JnearenbHOCTH «buonorus. IIpoekTHass AEATENBHOCTH» JOJHKHBI
oTpaxaTh CHOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

1) xapakTepu3oBaTh pa3zesibl O0TAHUKH, ONIEPUPOBATH 3HAHUSIMU aHATOMMUH,
TUCTOJIOTHH U (PU3HOTIOTHH PACTCHUIA;

2) IpUMEHSTh OMOJIOTMYECKHE TEPMUHBI U IOHATHUS (B TOM YHUCJIE: [IUTOJIOTHS,
DKOJIOTUSl ~ PACTE€HUM,  MHUKPOOHMOJIOTHS,  MHPOTUCTOJIOTHS,  CYNEprpymna,
pPAcCTUTENBHOE COOOIIECTBO, CHOPOBBIE PACTEHUS, CEMEHHBbIE pACTEHHs) B
COOTBETCTBHHM C IMOCTABJICHHOM 3a1aueii;

3) onuchIBaTh OCOOCHHOCTU CTPOCHHUS U KUZHEICATEIbHOCTH PACTUTEIIHLHOTO
OpraHu3Ma;

4) pa3nuuaTh BHYTPEHHEE CTPOCHHE OPraHOB PACTEHUN HA MOINEPEYHBIX U
IIPOJIOJIBHBIX Cpe3ax;

5) onuChIBaTh KUBBIE U TepOapHbIe FK3EMIUISPbl PACTEHH 10 IUIaHY, YaCTH
pPacTEeHUI 110 U300PAKEHUSIM, CXEMaM, MOJICIISIM, MYJISKaM, peibe(HBIM TaOIUIaM;

6) XapakTepu3oBaTh OCHOBHBIE TPYMIMbl OJHOKIECTOUYHBIX OPraHU3MOB H
BBISIBJISITH MEKIy HUMU 3BOJIIOLIMOHHOE POACTBO;

7) BBIABISTH 3aKOHOMEPHOCTH H MOpP(}HODU3MOIOTHUECKHE aJanTaiuu
(BUIOM3MEHEHHUSI OPTAHOB) PACTEHUM K Pa3IMYHBIM YCIOBUAM OOUTaHUSI, HAXOIUTh
CBSI3U MEXK]ly CTPOCHHEM OpraHa U BBIMOJHIEMON UM (DYHKIIHEH;

8) BBIMIOJIHATH NMPAKTUYECKUE M JIaOOpaTOpHbIE PadOThI MO Mopdojoruu u
(GU3MONOrUKM PACTEHHUM, CUCTEMATUKE pACTEHUM, albrOJIOTUH, MHUKOJOTHUU H
MUKPOOHOJIOTUHA, B TOM 4YHCIE pabOThl C MHKPOCKOINIOM C TIOCTOSIHHBIMU
(pukcHpOBaHHBIMU) W BPEMEHHBIMU MHUKpOTpENnapaTaMu, HCCIEI0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MPUOOPOB U HHCTPYMEHTOB ITU(GPOBOI TaOOpaTOPHUU;

9) omepupoBaTh 3HAHUSIMHU O TMIPUYMHAX PACTIPOCTPAHCHHBIX MH(EKIIMOHHBIX
OoJie3HEeN pacTeHUl, MOHUMATh MPHUHITUIIEI OOPHOBI C MATOTEHAMU U BPEIUTEIISIMU
pacTeHui;

10) mpuMeHsTh MOJy4eHHbIE 3HAHUS JJIS BbIPAIIMBAaHUS W Pa3MHOKEHUS
KYJBTYPHBIX PACTECHUN;

11) craBuTh pocTeIme OMOTOTUIECKUAE OTIBITHI M DKCIIEPUMEHTHI;

12) coOmomath TpaBuia O€30MACHOTO TpyAa MpH paboTe C y4eOHBIM H
7a060paTOPHBIM 000PYAOBAaHUEM B COOTBETCTBUU C MHCTPYKIIUSIMH;

13) wucmonp30BaTh 3HAHWS O TMPU3HAKAX CEMEHCTB JBYIOJBHBIX H
OJIHOAOJBHBIX PACTEHUH JIJIsl OMPEICTICHUS UX CUCTEMAaTUYECKOTO MOJIOXKEHUS;

14) BbIAENATH CYHIECTBEHHbIE NMPU3HAKU CTPOCHUS U KUZHEIEATEIbHOCTH
pacTteHuii, 6akTepui, apxei, rpuooB;



15) BBIIBASATH 4YEpTHI MPHUCHOCOOIEHHOCTH PACTEHUN K cpene OOUTaHwMs,
3HaYEHHE IKOJIOTMUECKUX (PaKTOPOB AJIs1 PACTEHUMH;

16) xapakTepu30BaTh pacTUTENbHbBIE COOOIIECTBA;

17) npuBOAMTH MpPUMEPHI KYJIbTYPHBIX PACTEHUM M MX 3HAYEHUS B KU3HU
YEJI0BEKa, ONEpUPOBAThH

18) moHMMAaTh MPUYMHBI BOSHUKHOBEHHUS IKOJIOTMYECKUX MPOOJIEM M 3HATH
MepbI OXpaHbl PACTUTEIBLHOTO MUpPa 3€MJIN.

TEMATHYECKOE IINTAHUPOBAHUE

6 KJIACC

Ne| Haumeno | Koimue | OcHoBHoe OcHoOBHBIE DJIeKTPOHHbIE

n | BaHHe CTBO coaepxkaHue BHU/bI (undposbie)

/ pa3aeJioB 4acoB AesITeJILHOCT | o0pa3oBaTesbHbIE

n | uTeM U pecypchl

nporpam
MBI
Pa3pen 1. Beegenune
1.1 | Bgenenwne 3 Hwuromorus — Cocrasienue | bubamoreka uudposoro

HayKa o KOMUKCOB O 06DaSOBaT€J'H>HOFO KOHTCHTAa
KIIETKe. TIpaBHIaxX Monypoku.p¢/?ysclid=muxzq
CoBpeMeHHast | TEXHUKH 332s0287257184
KJIETOYHAs 0€30MacHOCT
TEOpHsl. U TIpU
DyKapuOTHBIE | TMPOBEICHUU
u n1abopaTopH
MPOKAPUOTHHI | BIX U
€ KJIETKHU. MPaKTUYECKU
Bupyconorus. | x pabor.
Bupycer — DKCrepuMeH
HEKJICTOYHAs TaJbHOE
¢dopma. U3y4YECHHE:
Bupychsie OCHOB
3a00sIeBaHUS MHUKPOCKOIIH
pacTeHui, U:
YKUBOTHBIX, MIPUTOTOBJIEH
YeJioBeKa. ue
Meroasl BPEMEHHBIX
Hay4YHOTO MpenaparoB
MO3HAHUS B u pabora ¢
OuoJI0THH. MHUKPOCKOTIO
[IpaBuna M;
paboThI CO oopmMIIeHUS
CBETOBBIM pe3yIabTaToOB
MHKPOCKOTIOM | pabOThI ¢
. Bpemennslie MHKPOCKOIIO
Y IIOCTOSIHHBIE | M
MHUKpOIpenap



https://моиуроки.рф/?ysclid=muxzq332s0287257184
https://моиуроки.рф/?ysclid=muxzq332s0287257184

aThl.
Metoauka
IIPUTOTOBJIEHU
s1 BPEMEHHBIX
MUKpO-
IpenaparoB
Hroro 3
Pa3nea 2. bakrepun u apxeu
2.1 | bakrepun 3 MuxkpoOuoinor | [uckyccus bubaunorexa nudposoro
U apXxeu us — HayKa O Ha TeEMy 00pa30BaTEIbHOrO KOHTEHTA
MUKPOOPraHu «crnonp3oBa | Mouypoku.pd/?ysclid=muxzq
3MAX. Hue 332s50287257184
OcobenHoctu OakTepuit u
CTpOCHUSA apxeu B
MIPOKApPHUOT- COBPEMEHHO
HOM KIICTKH. M MHpE.
Kusznenesten | Hossie
BHOCTb CIIOCOOBI».
OaKTepHuii: OKcnepuMeH
aBTOTpO(HBIC TaJIbHOE
u U3y4YEeHUE:
reTepoTpodH METO/IOB
bIe, a3pOOHBIC ne3uHPEKITN
Y aHa’pOOHbBIE | U U
OakTepuu; CTEpUIIN3aLHU
(hopMbI u;
KJIETOK Mopdoaoruu
OaxTepuid, OakTepuil Ha
poct u MHUKPOCKOIIHN
Pa3MHOXXEHHUE | YECKUX
(criopsl npernaparax;
OakTepuit). *KOJIOHUI
[{uanob6akrep OakTepHit,
UH, UX pojib B BBIPALIICHHBI
MIPUPOJE. X METOI0M
Apxen, ux OCaXACHHUS
OTJIUYHUS OT Ha TOJIOAHOM
bakrepuit. arape
3HavyeHue
Oaktepuii u
apxeil B
IpUpoJE,
SBOJIIOLIMHU U
OHOTreoXUMHY
€CKUX IHMKJIax
Hroro 3
Pa3nes 3. MHorooopa3ue 0JHOKJIETOYHBIX JYKAPHOT
3.1 | MHoroo6 1 MnorooGpa3u | HWrpa no Bubnuoreka mudposoro
pasue e npohUIaKTH 00pa3oBaTeabHOr0 KOHTEHTA
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OJTHOKJIET MPOCTEUIIINX: Ke Monypoku.pd/?ysclid=muxzq
OYHBIX BIJICHA 3abonesannii | 3320287257184
9YKapuoT 3eJeHas, ,
TPUIIAHOCOMA, | BBI3BIBAEMBIX
AAMOTTHS, rapa3uTHIec
ame0a mpoTel | KUMH
u MIPOCTEUIINM
JIM3EHTEpUHA | H.
s, DKcnepuMeH
MaJISIpPUITHBIN TaJIbHOE
IJ1a3MOJUH, HU3yYCHHUE:!
uHpy3opus- OJIHOKJIETOYH
Tydenbka, BIX
paguoIApuUd U | OpPraHU3MOB
¢dopamunnde noJ
pHI, MHUKPOCKOIIO
JMaTOMEU. M Ha
3a0oneBaHus, BPEMEHHBIX U
BBI3BIBAEMbIC ¢bukcupoBan
OJIHOKJIETOYH HBIX
BIMU, UX MUKpoIpena
npounakTuk | parax;
a JBUKEHUS U
KOJIMYeCTBa
OJTHOKJIETOYH
BIX
OpraHU3MOB.
Pemenue
MPaKTUYECKH
X 3a71a4
Hroro 1
Pa3znen 4. ApxemjiacTuaHble, HIIH «PACTEHHD)
4.1 | Cnopossle 7 Ansronorus — | IIpoBenenue bubanorexa undposoro
paCTeHI/IFI HayKa 0 HCCIIEAOBAaHU O6Da30BaT6J’ILHOFO KOHTCHTA
BOZOPOCIISX. ii: Vi3ydenne Monypoku.p¢/?ysclid=muxzq
Bogopocau — ocobennocre | 59230287257184
HETAaKCOHOMU 1 CTPOEHHUS
yeckas 3€JICHBIX,
rpymnmna. KpPacCHBIX,
Kuznenneie XapoOBbIX U
LAKJIBI OypbIX
3€JICHBIX, BOJIOPOCIIEH.
OypBIX U Hzyuenue
KpacHbIX ocoOeHHOCTe
BOJIOpOCIIEN W CTPOEHHUS
Ha npuMepe KYKYILIKMHA
XJIAMUJIOMOHA | JIbHA U
Bl carnyma.
KJ1a710OPHI, Nzyuenue



https://моиуроки.рф/?ysclid=muxzq332s0287257184
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YIbBBI, ocoOeHHOCTe
CIIUPOTHUPBHI, U CTpoeHUst
Xaphl, rJayHa
opQupBHL. OyJ1aBOBHUJIHO
IIpoucxoxaeH | o, XBOILIA
Ye BBICIIUX MOJIEBOTO U
pacTeHui oT IIUTOBHUKA
XapOBBIX MY>KCKOTO
BOJIOPOCIIEH.
[lnaynoBuan
bI€.
OcobenHoctu
KU3HEHHOTO
LMKJIa TUIayHa
OyJaBOBUIHOT
0. Penykuus
ramerodura.
ITamtopoTHHUKO
BHJTHBIC.
JKuzHeHHbIi
IUKIT
MarnopOTHHUKA
ITUTOBHUKA
MY>KCKOT'O U
XBOIIIA
TI0JIEBOTO
4.2 | CemeHHSBI JpeBHue Dkcnepumen | bubanoreka uudpoBoro
[ CEMCHHBIC TaJIbHOE O6Da3OBaT€J'II>HOFO KOHTCHTA
pacTeHus MAaOPOTHUKHU. | H3Y4YCHHE: Mouypoku.pd/?ysclid=muxzq
Paznoobpasue | ocobeHHOCTE 332s0287257184
TOJOCEMEHHBI 1 BHEIIHETO
X: XBOMHBIE, CTPOEHUS
CaroBHUKOBBHIE | BETOK, XBOH,
, THHTKOBBIE, HIUIIEK U
THETOBBIEC. CeMSTH
LIBETKOBbIE XBOMHBIX
pacTeHus. (enb, cocHa,
PazHooOpasue | nHCTBEeHHHIIA
IIBETKOB. );
I[Berenue. MOp(OJIOTHH
PazButne I[BETKA,;
MHUKpO- U CTPOEHUS
Meracrmop. 3aBsI3U
Pa6oter C.I'. LIBETKa U
Hapammuna. CEMSITIOYKHU
JKuzHeHHBbIM noj
LUK MHUKPOCKOTIO
I[BETKOBBIX M; CTPOCHUS
pacTeHui IJIOOOB U

COILIOOUN
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Hrtoro

10

Pasznes 5. CtpoeHue u )Ku3HeeATEIbHOCTh CEMEHHbBIX PACTEHHH

5.1 | Crpoenue 3 PaznoobOpasue | IlpoBenenue Bubnmoreka mudposoro
pacTuTeNb 1100€eros. ucciaenoBaHy | O0pas’oBATENbHOrO KOHTEHTA
HOTO AHnatomust i: U3yuenue Mouypoku.pd/?ysclid=muxzq
OpraHu3M crels. MOpOIOTHH 33250287257184
a Anaromust nobera Ha

JHCTA. KHUBBIX
Anaromust pacTeHusX.
KODPHH. NI
Crpoenue Hzyuenue
KOpHS Ha ocobeHHOCTE
MONEPEYHOM 171
cpese AHATOMHYECK
OTr0 CTPOEHUs
cTeds
TPaBSHUCTBIX
pacTeHui.
NI
N3yuenue
Moponoruu
JMcTa Ha
KHUBBIX
00BeKTax
WA
repOapHbIX
oOpasrax.

5.2 | Bererarus 2 Knonuposanu | IIpoBenenue bub6anoreka udposoro
HOE e paCTeHI/II\/'I. HUCCIIEIOBAaHU 00pa3oBaTeILHOTO KOHTEHTA
pasMHOKe Mukpoknonan | i: Metosl mouypoku.p/?ysclid=muxzq
HUE bHOE MHKPOKJIOHA 332s0287257184
pacTeHuit Pa3sMHOXXEHHUE | JIBHOTO

pacTeHuil. pPa3sMHOXKEHU
[Tousa. B.B. sl pPACTEHUU.
Jlokyuaes, [IpakTnuecka
paboThI O o
MOYBe. JeSITeTbHOCT
[Inonopoaue b:
TIOYBHI, [Tpumenenue
yInoOpeHusl. croco6oB
ArpoTexHHuYe BEreTaTHBHO
CKHUE NPUEMBI. | TO
CeBooOopoT Pa3MHOXXEHH
s Ha IpUMepe
KOMHATHBIX
pacTeHul.
Cocrasnenune
ceBooOopoTa

JJIA
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MECTHOCTH
HaXO0KICHUS
IIIKOJIBI
5.3 | Kuaccudn 4 OnHononbHele | Pemenue bubanoreka uudposoro
Kanusa u IIBYI[OJIBHBIG 3a1a4: 06Da3OBaTCJ'ILHOFO KOHTCHTAa
[IBETKOBBI pacTeHus. Onpenenenu Momypoku.p/?ysclid=muxzq
X CeMelicTpa e 332s0287257184
JIBYJIOJIbHBIX MIPUHAJICKH
30HTHYHLIC; OCTH K
ceMeicTBa KJIaccy
OAHOJOILHBIX | I[BETKOBEIX
: pacTeHui
aMMapHUJINCOB (aBpucTHuec
ISCH KHE 3a7a49H).
OpXUIHBIE. 3anuch
Juxopactyuwm | (hopmynbl
eH IIBETKA I10
KYJbTYpHbIE JKUBBIM
MpeACTaBUTEN | OOBEKTaM,
M CEMEHCTB, Kiaccudukar
X 3HAYCHUE B | M IJIOJOB Ha
MpUpOJE U JKUBBIX
JUTSL 4eJI0BEKA oOBeKTax.
YcraHnoBieH
ne
B3aMMOCBSI3U
MEXITY
CTPOECHHEM
IIBETKOBBIX
pacTeHH U
CHCTEMAaTH4e
CKOH
TIPUHAJICKH
OCTBIO.
[IpoBenenue
HCCICA0BaHU
H:
Onpenenenu
e
MpeACTaBUTE
e
CEMENCTB
Hroro 9
Pa3ned 6. Jxojiorust pacrennii. PacteHusi B IpMpoaHBIX CO00IIECTBaxX
6.1 | Dxomorus 4 OKOJIOTUYECK Pemenne buGnnoreka 1uhposoro
paCTeHHﬁ. W€ IPYIIIbI 3aJ1a4 Ha O6Da3OBaTeJ'ILHOFO KOHTCHTA
Pacrenns pacTeHui. HaXO0XXIECHUE Mouypoku.pd/?ysclid=muxzq
B Pusocdepa. Mep 332s0287257184
IPUPOTHBI Mukopus3a. npodunakTu
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X 3eneHble KU U JICYEHUS
co00IIIeCT yInoOpeHwusI. 3a00J1eBaHUM
Bax buonenos. pacTeHun.
JomMuHMpyro [IpoBenenue
LI1E BUJIbI HCCIIEI0BaHU
pacTeHui. i: U3yuenue
PacturensHbie | ocoOeHHOCTE
cooOmuiecTna. i cTpoeHus
®nopa. pacTeHui
B3aumocss3b pa3IUYHbIX
OpraHU3MOB. 9KOJIOTMYECK
NudexnnonH UX IpyIIL.
bIE DKCKypCHH:
3a0oseBaHus Nzyuenue
pacTeHHIA: ¢duToneHO32
BUPYCHBIE MECTHOCTH
(TabauHas
MO3aHKa),
rpuOKOBbIE
(My4yHHCTas
poca,
pKaBYMHA),
OakTepuaibH
ble (MOKpast
THUJIB).
NMmmyHuTET
pacTeHui.
[Ipodumnaktuk
a v JIeYeHue
pacTeHui
Hroro 4
Paspen 7. PacTute/IbHBIA MUP U 1eTEJIbHOCTh YEJI0BEKA
7.1 | Pacrurens 4 Orarsl OKCKypCHH: bu6nunoreka undposoro
HEBIN MHP pa3BUTHS B MapK Wuian 00pa3oBaTEIbHOI'0 KOHTEHTA
" PACTHTEIBHOT CKBEp 110 mouypoku.pd/?ysclid=muxzq
JESATENBHO 0 Mupa. U3Y4YECHHUIO 3320287257184
CTh Kuzup 0COOEHHOCTE
yernoBeKa pacTeHuil B 71
BOJI€, BBIXO]] PacCTUTENBHO
Ha cyuly, ctu. B
JTaIlbl OHOJIOTrHYeCcK
pa3BUTHS Ui u/umm
Ha3eMHBIX KpaeBequeck
pacTeHui Ui My3€eH 110
OCHOBHBIX W3Y4YEHUIO
CHUCTEMATHUYEC | DHBOJIOLUU
KUX TPyMIL. pacTeHuii u
Punnodursr. AHTPOIIOTEHH
[TanneoboTann oro
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Ka. BO3IEHUCTBUSA
Oxkamenenoct Ha
Y, OTIICYATKHU. pacTUTEIbHBI
«KuBbie 1 MHup.
uckomaemsie» | IIpoBenenue
cpenu UCCJIEIOBAaHU
COBpPEMEHHBIX | i: M3yueHue
pacTeHui. COPTOBBIX
Hentps ocoOeHHOCTe
MHOT000pa3u 71
U KYJIbTYPHBIX
MIPOUCXOXKAECH | PACTEHUM.
ust IIpoexTHas
KYJbTYPHBIX JeATEIbHOCT
pacTeHuit o b: YXO0J 3a
H.N. KOMHATHBIMHA
Basunosy. pacTeHUusAMM.
Cenekuus u CocraBiienue
OMOTEXHOJIOTH | JIUETHI U3
s pacTteHuit
[IponoBonscT OIIPEJIETICHHO
BEHHas 1 MECTHOCTH
0e301I1aCHOCTD,
OaHKU CeMsIH.
Ocobennoctu
TOPOJCKOMN
(hmopel.
3aHOCHBIE U
a0OpUTEHHBIC
BH/JIBL.

Hroro 4

OBIIEE 34

KOJIMYECTB

O YYACOB IO

MMPOT'PAMM

E




HOYPOYHOE IIVIAHUPOBAHUE

6 KJIACC
Ne| Tema ypoka KoJuunyecTBo 4acoB JIeKTPOHHBbIE U (pPOoBbIE
n Be Kontpon | Ilpaktuu | oOpa3oBaTejbHbIE
/ ero | bHbBIE eCKHe pecypchl
n padoThI padoTshI
1 HuTomorus - 1
HayKa O BubGnmoreka undpoBoro
KJIETKE. 00pa3oBaTeabHOr0 KOHTEHTA
Bupycomnorus - Mouypoku.pd/?ysclid=muxzq3
HayKa O 3250287257184
BHpYyCax
2 Mertonsl 1
HAYYHOTO bubamoTeka b poBoro
O3HAHMS B 00pa3oBaTeabLHOrO KOHTEHTa
Momnypoku.pd/?ysclid=muxzq3
Gronoruu. 3250287257184
Mukpockonus
3 AJbrojiorus — 1
HayKa o bubmmoTeka b poBoro
BOJOPOCIISX. 00pa3oBaTeabHOr0 KOHTEHTA
Bonopocnu — mMonypokn.pd/?ysclid=muxzq3
HEeTaKCOHOMMYE 3250287257184
CKasl TpyImia.
4 DyKapHOTHBIE 1
Ep OKAPHOTHBIE Bubnnoreka mudpoBoro
KTETKIL 00pa3oBaTeIbLHOrO KOHTEHTa
Mouypoku.pd/?ysclid=muxzq3
IuanoGaxTepu 3250287257184
U, UX poJib B
TIPUPOJIE.
5 ’Kuznennnie 1
IIAKJITBI
3€JICHBIX,
OypbIX U
KpPaCHBIX
BozopocHeii Ha bubanoTeka b poBoro
IDIMEDe 00pazoBaTeILHOTO KOHTEHTa
PHMEp Mouypoku.pd/?ysclid=muxzq3
XIaMIIOMOHAJ, 3250287257184
BbI, KJaJ10QOpHI,
YIIBBHI,
CHUPOTHUPBHIL,
Xapebl,
nopupsI
6 [TpoucxoxaeHu 1
e BBICIIIIX bubnmoTeka b poBoro
o 06Da30BaTeJ'IBHOFO KOHTCHTAa
PacTCHHH OT Mouypoku.pd/?ysclid=muxzq3
XapoBbIX 3250287257184

BOJIOPOCIICH.
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CpaBHenue
CTpOCHHS
opranm3ma
pacTeHus Mxa u
I[BETKOBOTO
pacTeHus.
JIaboparopHas
paborta
«3yueHue
0COOEHHOCTEH
CTPOCHHUS
TKaHe#
pacTeHui Ha
TOTOBBIX
MUKpOTIpernapa
Tax»

bubnunoreka nudposoro
00pa3oBaTENLHOr0 KOHTEHTA
Monypoku.pd/?ysclid=muxzq3
3250287257184

[IpoucxoxaeHu
€ BBICILIUX
pacTeHui oT
XapOBbIX
BOJIOPOCIICH

bubnunoreka nudposoro
00pa30BaTEILHOI0 KOHTEHTA
mounypoku.pd/?ysclid=muxzq3
3250287257184

CpaBHeHue
CTPOCHUS
OpraHoB
MarOPOTHUKOO
OpasHbIX U
I[BETKOBBIX
pacTeHuin

Bubnmoreka nudpoBoro
00pa30BaTeNbHOrO KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

10

[InayHoBuHBIE
. Ocobennoctu
XKU3HEHHOTO
[MKJIa TJIayHa
OyJaBOBUTHOTO
. Penykuus
rameTodura.

Bubnnoreka mudpoBoro
00pa30BaTEILHOrO KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

11

[TanopoTHUKM.
[IpakTnueckas
pabora
«3yuenue
ocoOeHHOCTeH
CTPOCHUS
NarnopoTHUKA
U TOBHHUKA
MYKCKOTO (Ha
KUBBIX U
repOapHbIX
00BeKTax)»

bubnnoTeka b poBoro
00pa3oBaTeILHOTrO0 KOHTECHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

12

T"'onocemennbie

Bo3uukHOBEHU

Bubanoreka b poBoro
00pa3oBaTeILHOrO KOHTEHTA
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€ CEMEHHU.
OO6mmue
MIPU3HAKH
CEMEHHBIX
pacTeHui
[IpakTuueckas
pabora
«3yuenue
0COOCHHOCTEH
BHEIIHETO
XBOM, IIHIIEK U
CeMsH
XBOMHBIX»

Monypoku.pd/?ysclid=muxzq3
3250287257184

13

[peBHue
CEMEHHBIE
MaroOpPOTHUKH.
Paznoobpaszue
TOJIOCEMEHHBIX:
XBOMHBIE,
CaroBHUKOBBIE,
TUHTKOBEIE,
THETOBBIE.

bubanoreka udpoBoro
00pa30BaTEILHOrO KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

14

IIBeToK Kak
opras
I0JIOBOTO
Pa3MHOXKEHHUS y
MTOKPBITOCEMEH
HBIX paCTEHUH.
[TpakTrueckas
pabota
«M3yueHue
MOp(OJIOTHH
1BeTKa (Ha
KUBBIX U
(uKCUpPOBaHHbI
X 00BeKTax).
N3yuenne
pa3zHooOpazus
COLIBETUI»

BubGnmoreka nudpoBoro
00pa30BaTENbHOrO KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

15

NunuBunyansH
0€ pa3BUTHE
pacTeHui
[TokpeITOCEMEH
HBIX
(oHTOTCHE3)

bubnnoreka mudpoBoro
00pa30BaTeIbHOIO KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

16

OIHOOOJIBHBIE
Y JIBYJOJILHBIC
pacTeHus.

bubnnoreka mudpoBoro
00pa3oBaTeIbHOI0 KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184
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17 CewmelicTBa bubnunoreka nudpoBoro
IBYIOJIbHBIX 00pa30BaTeILHOTO KOHTEHTA
30HTHYHBIC Mouypoku.pd/?ysclid=muxzq3

3250287257184

18 CewmeiicTBa bubnunoreka nudpoBoro
OJIHOIOJIbHBIX 00pa3oBaTeaLHOr0 KOHTEHTA
aMMapUIIUCOBBI Monypoku.pd/?ysclid=muxzq3
€, OpXUJHbIE 3250287257184

19 Jukopactyiue
U KYJIbTYpHBIE
NpeACTaBUTENH bubanoreka 1udpoBoro
COMEICTE. HX 00pa3zoBaTeaLHOro KOHTEHTa

’ Mouypoku.pd/?ysclid=muxzq3
SHAYCHUC B 3250287257184
MpUPOAE U IJIst
yeJoBeKa

20 ITaneoboranuk bubnnoreka mudpoBoro
a 00pa30BaTEILHOIO0 KOHTEHTA

Momypoku.pd/?ysclid=muxzq3
3250287257184
21 LeHTpsI
MHOT000pa3us
- bubnunoreka nudposoro
00pa30BaTEIbHOI0 KOHTEHTA
TPOMCX OAICHH Mouypoku.pd/?ysclid=muxzq3
A KyJIbTYPHBIX 3250287257184
pacTeHuit o
H.M. BaBunosy
22 ODKOJIOTHYECKHUE
;F;Z:;;I/H‘/’I. Bubnnoreka mudpoBoro
Pusochepa. 00pa30BaTEILHOTO KOHTEHTa
mMouypoku.pd/?ysclid=muxzq3

Mukopmsa. 3250287257184

3eeHble

ynobpeHus

23 buonenos.

JloMuHUPYIOIIT

W€ BUJIEI

pacTeHHii. bubnnoreka mudpoBoro
00pa3oBaTeIbHOIO KOHTEHTA

PacturenwHbie oy
Mouypoku.pd/?ysclid=muxzq3

coobuecTa. 3250287257184

®nopa.

BzanmocBs3n

OpraHu3MoOB

24 Kynerypabie
pacTeHus U ux
IIPOHUCXOXKICHHU Bubnnoreka mudpoBoro
€. 00pa3oBaTeIbHOI'0 KOHTEHTA
[IpakTrueckas Mouypoku.pd/?ysclid=muxzq3
pabora 3250287257184
«3yuenue

CEJILCKOXO035MC
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TBEHHBIX
pacTeHui
CBOETO

pEeruoHay

25

ITouga.
[Inonoponue
IIOYBEI.
ArpoTexHu4ec
KHE MPUEMBI.
[IpakTuueckas
pabora
«Hcnonp30BaH
ne
arpOTeXHUYECK
WX TIPUEMOB B
yXxoze 3a
KOMHATHBIMH
paCTCHUSIMM»

bubanoreka udpoBoro
00pa3oBaTEIbHOI0 KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

26

IlocnencTBus
IEeITEIbHOCTU
YyeJIoBEKa B
9KOCHUCTEMAX.
Oxpana
pPacTUTENBHOTO
MHpa

bubanoreka 1udpoBoro
00pa30BaTEILHOrO KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

27

Huckyccus o
KJIOHHUPOBaHUU
pacTeHui,
KJIETOYHOU
VH)XEHEPUU KaK
COBPEMEHHBIX
TEXHOJIOTUI
Pa3MHOKEHHUS
pacTeHui

Bubnnoreka mudpoBoro
00pa30BaTEILHOrO KOHTEHTA
mMouypoku.pd/?ysclid=muxzq3
3250287257184

28

Muxkpobuonoru
s — HayKa o
MHUKPOOPTaHU3
Max.
OcoGenHoctu
CTPOECHUS
MIPOKAPUOTHOU
KJIETKH.
Kuszgenesrenan
HOCTb
OakTepuit

bubnnoreka mudpoBoro
00pa30BaTEILHOr0 KOHTEHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184

29

[Huanobaktepu
U, UX pOJIb B
MIPUPOJIE.
Apxeu, ux
OTJINYHUS OT

Bbubnunoreka mudpoBoro
00pa30BaTEILHOr0 KOHTCHTA
Mouypoku.pd/?ysclid=muxzq3
3250287257184
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bakrepuil.
3HaueHHUE
Oaktepuii U
apxeil B
MIPUpPO/IE,
9BOJIIOLIUHU U
OHOreoXuMHUYC
CKHUX LIMKJIaxX

30 Mmuoroo6pasue 1 Bubmuoreka mudposoro
" 00pa30BaTEILHOrO0 KOHTEHTA
JKU3HEIEATEIIbH Monypoku.pd/?ysclid=muxzq3
OCTb 6aKTepHI>'I 3250287257184
31 PacturensHoe 1
COOGIIECTEO. Bubnnoreka mudpoBoro
00pa3oBaTeILHOTO KOHTEHTA
3HavyeHUE o
6 Momnypoku.pd/?ysclid=muxzq3
'pubOB A 3250287257184
(UTOIICHO30B
32 [IpakTuueckas 1
pabora Bubmmoreka b posoro
«3yuenue 00pa30BaTEILHOIO KOHTEHTA
METOJI0B Mouypoku.pd/?ysclid=muxzq3
ne3uH(eKInu u 3250287257184
CTEPUITU3ALUND)
33 | MupexnnoHHBI 1
e 3a00JIeBaHus 5
pacTeHHii: bubmnnoreka mudposoro
BHDVCHDBIC 00pa30BaTEIbHOIO KOHTEHTA
p%' ’ Mouypoku.pd/?ysclid=muxzq3
'PHOKOBBIC, 3250287257184
OaxkTepuaIbHbIC
. MUHU-TIPOEKT
34 KBus-urpa 1
«PaCTHTEITEHEI Bbubmnnoreka mudpoBoro
o 00pa30BaTEIbHOIO KOHTEHTA
i Mup U o
Mouypoku.pd/?ysclid=muxzq3
ACATCIEHOCTD 3250287257184
YeJI0BEKa
OBIIEE 34
KOJINYECTBO
YACOB IIO

ITPOI'PAMME
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