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NOACHUTE/IbHAA 3ANMUCKA

Mporpamma no yuyebHomy npeamety "Buonoruns" (aanee - 6uonorus) Ha ypoBHe cpesiHero obLiero
obpas3oBaHMA pa3paboTaHa Ha ocHoBe PeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-93 «06
obpasoBaHum B Poccuiickon Pegepaunn», ®roc COO, KoHuenumm npenogasaHma yuebHoro npegmeta
«Brnonorna» n oCHOBHbIX NOJIOXKeHUM deaepanbHoON paboyelt Nporpammbl BOCMUTAHMA.

YyebHbIt npeameT «Bbronorna» yrnybnéHHoro yposHs usydenus (11 knacc) aenserca ogHUm U3
KOMMOHEHTOB NpeameTHoM 061acTh «EcTecTBeHHO-Hay4YHble npeameTbl». CornacHo noaokeHnam Proc
COO npodubHble y4ebHble NpeameTbl, M3ydaemble Ha YIybN1EHHOM YPOBHE, AB/IAKTCA cnocobom
andoepeHumaummn obyueHmns Ha ypoBHe cpeaHero obuiero o6pasoBaHna 1 NpusBaHbl obecnevnTb
NPeemCcTBEHHOCTb MEKAY OCHOBHbIM 00LWMM, CpeaHUM 0bLWwmMm, cpegHUM NPodecCMOoHaNbHbIM U
BbICLLIMM 06pasoBaHMeEM. B To XKe Bpemsa KaxKablii U3 3TUX y4ebHbIX NpeaMeToB A0/1KeH ObiTb
OPMEHTUPOBAH Ha NPUOPUTETHOE pelleHMe obpa3oBaTe/ibHbIX, BOCIUTATEbHbIX M Pa3BMBAIOLLMX 33434,
CBA3aHHbIX ¢ NpodopureHTaumnein obyyatoWwmxca U CTUMYIMPOBAHUEM MHTEPECca K KOHKPETHOM obnactu
HAy4YHOro 3HaHWA, CBA3AaHHOrO ¢ Buosornen, MeanLMHON, SKONOTNERN, MCUXONOTNERN, CMOPTOM MK
BOEHHbIM AE/I0M.

Mporpamma no yuebHomy npeameTy "bruonorua" aaét npeacraBaeHne o Lean U 3aga4ax usyyveHums
yyebHoro npeameta «bnonorna» Ha yrnybnéHHOM ypoBHe, onpeaenseT 06s3atenbHoe (MHBapMaHTHoOe)
npegmeTHOE CoAep¥KaHue, ero CTPYKTypupoBaHMe No pasaenam u TeMam, pacnpegeneHune no Kaaccam,
pekomeHAyeT NocNea0BaTeNbHOCTb M3yYeHUA y4ebHOro matepurana ¢ y4ETOM MeXKNpeaMeTHbIX U
BHYTPUNPEeSMETHbIX CBA3EN, TOMMKM y4ebHOro npoLiecca, BO3pacTHbix 0ocobeHHOCTeln obyyatowwmxcs. B
nporpamme no 6Monornmn peannsoBaH NPUHLMUMN NPEEMCTBEHHOCTU C U3ydeHneM BMONOrMM HA YpOBHE
OCHOBHOTO 061 ero obpasosaHus, brarogapsa YeMy NPOCMaTPUBAETCA HANPABAEHHOCTb Ha
nocneaytouiee passutne GUONOrMYECKMX 3HAHUIN, OPUEHTUPOBAHHBIX HA GOPMMPOBaAHME eCcTECTBEHHO-
HAY4YHOro MMPOBO33PEHMA, IKONOTMYECKOTO MbILUNEHUA, NPEACTaBNEHUI 0 300pOBOM 06pase KM3HU, Ha
BOCMUTaHWE BeperKHOro OTHOLIEHMA K OKPYKatloLLen npupogHol cpeae. B nporpamme no 6uonorun
TaKKe NoKasaHbl BO3MOXHOCTM yuebHoro npegmeta «bronorua» B peannsaumm tpebosannin ®roc COO
K NNaHUPYEMbBIM IMYHOCTHBIM, MeTanpegMeTHbIM U NpeaMeTHbIM pe3y/ibTaTaM 0by4eHns n B
$opMMPOBaAHMM OCHOBHbIX BUAOB y4eOHO-NO3HABATE/IbHOWN AeATE/IbHOCTU 06YYatOLLMXCA MO OCBOEHWUIO
cofepaHuma buonormyeckoro obpasoBaHMA Ha YPOBHe cpegHero obwero obpasosaHuA.

YuebHbIit npeameT «bronorus» Ha ypoBHe cpefHero obuiero o6pasoBaHua 3aBepLlaeT 6UoNornyecKoe
06pa3oBaHME B LIKO/IE M OPUEHTUPOBAH Ha paclIMpPEHne U yraybaeHne 3HaHMI 06y4YatoLWMXCa O *KUBOM
npupoae, OCHOBaxX MONEKYAAPHOW W KNeTouyHol 6nonormum, amépronorum u 6Monorum passutus,
rEHETUKW, CeNeKUMn, BUOTEXHONOTMN, 3BONIOLMOHHOIO YYEHUA U SKONOTUMN.

M3yueHune yuebHoro npeamerta «buonorua» Ha yrnybaeHHOM ypOBHE OPMEHTMPOBAHO Ha MOATOTOBKY
obyyatolmxca K nocieayrowemy nosydyeHuno 6uonormyeckoro o6pasoBaHmna B By3ax M opraHM3aLmax
cpegHero npodeccmoHanbHoro obpasosaHma. OCHOBY €ro coaeprkaHMA COCTaBAAET CUCTEMA
H6MONOTMUYECKMX 3HAHWIA, MONYUYEHHbIX MPU U3YYeHUN 0BYYaIOLLMMUCA COOTBETCTBYHOLLMX
cMcTeMaTMUYecKmx pasaenos 6MonorMm Ha ypoBHe ocHoBHOro obuiero obpasosaHusa, B 10—-11 Knaccax
3TM 3HaHWA NOAYYalOT pa3BuTHeE. Tak, paclMpeHbl U yraybaeHbl BUONOTMYECKME 3HAHUA O PACTEHUAX,
KUBOTHbIX, rpnbax, 6akTepmax, opraHM3me YenoBeKa, 06LWMX 3aKOHOMEPHOCTAX Y KU3HU, AONONHUTENBHO
BKAOYEHbI 6MONOTMYECKME CBEAEHNA NPUKAAAHOTO M MOMCKOBOrO XapaKkTepa, KOTopble MOMKHO
MCNO/b30BaTh Kak OPUEHTUPbLI ANA Nocieaytowero Bbibopa npodeccnn. BoamorxKHa TakkKe nHTerpaumn
6MONOTMUYECKMX 3HAHWNI C COOTBETCTBYIOLWMMM 3HAHUAMM, NOAYYEHHbBIMU 0B6YYAIOLWMMUCA NPU U3YHEHUM
bU3UKN, XMUK, reorpadun U maTeMaTUKM.

CTpyKTypa nporpammsl no ydebHomy npeameTy "buonorma" oTparkaet cMCTEMHO-YPOBHEBBIN U
3BOJIIOLMOHHbIN NOAX0AbI K U3ydyeHnto 6uonornn. CornacHo MM, M3y4aroTca CBOMCTBA U



3aKOHOMEPHOCTU, XapaKTEePHble A/1A }KUBbIX CUCTEM PA3HOr0 YPOBHA OpPraHmn3aLmmn, 3B0AI0LUN
OpraHMYecKoro Mmpa Ha 3emsie, coxpaHeHua buonormyeckoro pasHoobpasua naaHeTbl. Tak, B 10 Knacce
M3Yy4arTCA OCHOBbI MONEKYAAPHOM M KeTouHOM 61uonornmn, ambpuronornmn n 6Monormm passuTus,
reHeTUKM 1 ceNekummn, BUOTEXHOIOTUM U CUHTETUYECKOM BMOIOrNK, aKTYa/IM3UPYIOTCA 3HAHMA
obyuatowmxca no 6oTaHMKe, 300710rMK, aHaToMuK, dusnmonormm yenoseka. B 11 knacce nsyyatorca
3BOJIIOLLMOHHOE YY4EeHME, OCHOBbI 3KO/0TNK U y4eHue o bruocdepe.

YyebHbili npeameT «brnonorma» npmssaH obecneynTb ocBoeHUEe obyYaloWmMmMmmnca bnMonormnyeckmx
TEOpPWUIA U 3aKOHOB, UAEW, NPUHLMINOB U NPaBWU/, IEXKaLLMX B OCHOBE COBPEMEHHOM eCTeCTBEHHO-
HAY4YHOW KapTUHbI MUPa, 3HAHUI O CTPOEHUM, MHOFO06pPa3nmM U 0COBEHHOCTAX KNETKWU, OPraHn3ma,
nonynaumm, 6MoLLEHO3a, IKOCUCTEMbI, O BblAAIOLLMXCA HaYYHbIX SOCTUMKEHMAX, COBPEMEHHbIX
nccnenoBaHusaX B 6MoNorMm, NPUKNaAHbIX acnekTax 6MoNornyeckmx sHaHnn. na passutma u
nopaeprkaHnsa nHTepeca obyyatowmxca K BMonornMmn Hapsaay co 3HaYUTEIbHbIM 06 BEMOM
TEOPETMYECKOIO MaTepunasa B CogepKaHnm Nporpammbl Mo 6MONOrMM NPeayCMOTPEHO 3HAKOMCTBO C
WUCTOPUEN CTAHOB/IEHMA U PA3BUTUA TOM UAN MHOM 061acTn BMONOrMK, BKAALOM OTEYECTBEHHbIX U
3apyberKHbIX Y4EHDBIX B pelleHMe BaxKHENLWNX BUOIOrMYECKUX 1 3KONOrMYecknx npobaem.

Llenb n3yyeHus yuebHoro npeameta «bronorma» Ha ymybi1EHHOM ypoBHE — OBAadeHMe 0bydatommmncs
3HAHUAMM O CTPYKTYPHO-OYHKLMOHANBHOM OpraHmn3aLmm }KMUBbIX CUCTEM PA3HOro paHra u
npuobpeTeHne ymeHui UCNOo/Ib30BaTh 3TU 3HAHUA B GOPMUPOBAHUKN MHTEpeca K onpesenéHHOM
obnactn npodeccuoHanbHOM AeATEIbHOCTM, CBA3AHHOM ¢ bMonornein, nam K Bbibopy y4yebHoro
3aBefeHu A ANA NPOAOMKEHMA BUonormyeckoro o6pasoBaHus.

JocTuskeHune uenm nsydeHun yuebHoro npegmeta «bronorna» Ha yrnybnéHHom yposHe
obecneynBaeTcs pelleHeM CNeayoLmX 3a4ay:

0oCBOEHMe 06yYalWUMMNCA CUCTEMbI BMONOrMUYECKMUX 3HaHUI: 06 OCHOBHbIX BUOIOTUYECKUX TEOPUSIX,
KOHLENUMAX, rmnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX U NpaBuAax, COCTaBAALLMX COBPEMEHHYIO
€CTecTBeHHO-HayYHY KapTUHY MMPa; O CTPOEHUU, MHOTroobpasnm U 0cobeHHOCTAX BUoNornYeckmnx
cuctem (KneTka, opraHusm, nonynaums, sug, buoreoueHos, buocdepa); o BbiAAOLWMXCA OTKPbITUAX U
COBpPEeMeHHbIX UccnefoBaHUAX B 6Uonormu;

0O3HaKoM/IeHUe 06YYatoLLMXCA C MeTOAaMM NO3HAHWUA KMBOW NPUPOAbI: UCCNeA0BaTelbCKUMM
MeToAaMM BUONIOTMYECKUX HaYK (MONEKYNAPHOM U KNeToYHOW buonorum, ambpuonorumn n buonorum
pPa3BUTUA, FEHETUKM N cenekumnmn, 6UOTEXHONOTMM U CUHTETUYECKON BMONOrnK, NaNeoHTONOTUM,
3KO/I0TMMK); METOAaMMN CAMOCTOATE/IbHOMO NpoBeaeHMA BUONOrMYEeCKUX UcCAea0BaHuUl B nabopaTopum u
B npupoge (HabnogeHne, U3MepeHne, SKCNepuMeHT, MoAeAnpoBaHue);

oBNageHue 0byvaloWMMUCA YMEHUAMU: CAMOCTOATEIbHO HaxoAMTb, aHaIM3MPOBaTb M UCMONb30BaTh
61oN0rMyecKyo HGOPMaLUMIo; N0Nb30BaTLCA BUONOTNMYECKO TePMUHONOTUE U CUMBONNKOW;
yCTaHaBAMBaTb CBA3b MeXAy pa3BuTrem 6MoN0rnn U coLManbHO-3KOHOMUYECKMMU U SKONOTNYECKMMU
npobaemamm 4YenoBe4yecTsa; OLEeHNBaTb NOCAEACTBUA CBOEM AeATEIbHOCTU NO OTHOLWEHMIO K
OKpyXKatollel npupoaHoi cpeae, cobCTBEHHOMY 3/10POBbIO U 34,0P0BbIO OKPYKaKOLLMX Noael;
060CHOBbIBaTL U cOb0AaTb Mepbl NPOGUNAKTUKU MHDEKLMOHHbIX 3ab01eBaHNIi, NpaBuaa NoBeaeHNA B
npupoae n obecneveHns 6e3onacHOCTN COBCTBEHHOM KMU3HEeAeATENbHOCTM B YpPe3BblYalHbIX CUTYyaLMAX
NPUPOAHOro N TEXHOTEHHOTO XapaKTepa; XapaKTepu3oBaTh COBPEeMEHHbIe HayYHble OTKPbITUA B 061acTu
6unonoruu;

pa3sutney o6yqar0Lu,14xc9| UHTENNEKTYa/IbHbIX N TBOPYECKUX cnocobHocTel B npouecce 3HakoOMCTBa C
BblAalOWMMUCA OTKPbITUAMU N COBPEMEHHBIMU NCCNeNO0BaAHNAMMU B 6MOJ'IOFMM, pewaembiMun ero
I'IpO6l1€MaMM, MeTOAOHOFMeVI 6uonormyeckoro nccnegoBaHuA, nposeaeHMA aKCNepMMeHTa/1IbHbIX
MCCﬂeAOBaHMVI, peweHnA 6Monornyecknx 3a4a4y4, moaennpoBaHunA 610N0rMYECKNX OOBEKTOB U
npoueccos,



BOCNMTaHWE y 06yYatoLmMXCA LLEEHHOCTHOrO OTHOLLIEHMA K XXUBOW NPUPOAE B LLE/IOM U K OTAE/bHbIM eé
obbeKkTam 1 ABAeHUAM; OPMUPOBAHME IKONOTMUYECKOM, reHETUYECKON FPaMOTHOCTU, OOLLEN KYNbTYpbI
noBeAeHUA B NPUPOAE; MHTErpaLmMmn ecTeCTBEHHO-Hay4YHbIX 3HaHUI;

npuobpetreHne obyyatoWMMNCA KOMNETEHTHOCTU B PaLMOHa/IbHOM NPUPOA0NO0Ab30BAHUN
(cobnopeHmne npaBua noBeaeHUs B NPUPOAE, OXPaHbl BUAO0B, SKocucTem, brocdepsbl), COXpaHeHUU
COBCTBEHHOTO 3/10P0BbA 1 340P0BbA OKPYKatoLWUX Ntoael (cobntoaeHna mep npodUnakTUKM
3aboneBaHuin, obecnedeHne 6€30MNaCHOCTM KM3HELEATENbHOCTU B YPE3BbIYAMHbIX CUTYaLMAX
NPUPOAHOTO U TEXHOTEHHOrO XapaKTepa) Ha OCHOBE UCMO/Ib30BaHUA BUONOTMUYECKUX 3HAHWIA U YMEHUI B
NOBCEAHEBHOM XKU3HY;

co3aHue ycoBMin AN 0CO3HAHHOTO Bbibopa 06yYaloWMMNCA MHANBUAYAIbHOM 06pa3oBaTe/ibHOM
TpaeKkTopuu, cnocobcTByloLLel nocneayolemy npopeccMoHaibHOMY CaMOONpPeaeeHunIo, B
COOTBETCTBUM C UHOAUBUAYANNbHBIMUN UHTEPECaMU U I'IOTpe6HOCTFIMVI pernoHa.

Ob6uee YMCNo YacoB, OTBEAEHHbIX HA M3yYeHMe BMONOrMKM Ha yrIybeHHOM ypOBHeE cpesHero obuiero
obpasoBaHus, coctaBnseT 102 yaca: B 11 knacce — 102 yaca (3 yaca B Hegento).

OT60p opraHn3aLMOHHbIX GOPM, METOL0B U CPEACTB 06YyYEHUS HMONOTNM OCYLLLECTBAAETCA C Y4ETOM
cneundUKKN ero coaepKaHua 1 HanpPasBIEHHOCTM Ha NPOAO/IKeHNE BMonorMyeckoro obpasoBaHms B
opraHusauuax cpegHero nPodeccMoHaabHOro M BbiCLEro 06pasoBaHus.

0O6s3aTeIbHbIM yCNoBMEM NPU 06y4eHUM BUONOTUM Ha YINYHAEHHOM YPOBHE ABNSAETCA NpoBeaeHue
NabopaTopHbIX M MPAKTUYECKMX PAabOoT. TaKKe yyacTue 06yYatoLMXCA B BbINOJHEHUMN MPOEKTHBIX U
y4ebHo-uccnen0BaTeIbCkMx paboT, TeMaThKa KOTOPbIX ONPeaenseTcs yuuTeiem Ha OCHOBE UMEHOLLMXCA
MaTepraibHO-TEXHUYECKUX PECYPCOB M MECTHbIX MPUPOAHbLIX YC0BUNA.

COAEPAHUE OBYYEHUA

11 KNACC

Tema 1. 3apoKaeHue U pa3BuTUe 3BOJIIOLMOHHDbIX NpeacTaBaeHuii B 6uonorum

3BontouMoHHan Teopua Y. apsuHa. Npeanocbiikin BOSHUKHOBEHWNA AapBUHMU3MA. KU3Hb U Hay4YHanA
AeAatenbHoctb Y. JapsuHa.

ABuRywme cunbl 3soaouMM BUAOB No Y. [lapBuHY (BbICOKas MHTEHCMBHOCTb Pa3MHOMKEHMSA
OpraHW3MoB, Hac/leACTBEHHAnA M3MEHUYMBOCTb, 6opbba 3a CyLLEecTBOBaHME, ECTECTBEHHbIN U
WUCKYCCTBEHHbIN OTHOP).

OdopmneHune cMHTETUYECKOM Teopum 3Boatoummn (CTI). HelTpanbHan Teopua asontoumm. CoBpeMeHHan
3BOJIIOLMOHHAsA 6uonorua. 3HaueHne 3BONOLMOHHOM Teopun B GOPMUPOBAHUM €CTECTBEHHO-HaYYHOW
KapTUHbI MMpa.

AemoHcTpauumn

MopTpeTbl: Apuctotens, K. JinnHen, K. b. Jlamapk, 3. XK. CeHT-Unep, K. Kiosbe, Y. apsuH, C. C.
YeTtBepukos, . U. WmanbrayseH, . Xonaenn, . K. benses.

Tabnnubl 1 cxembl: «Cuctema *Kueoi npupoabl (no K. JInHHe)», «JIeCTHULA KUBbIX cyLlecTs (no
Namapky)», « MexaHn3m ¢opmupoBaHMA NPUCNOCOBNEHUIA Y PACTEHUI U KUBOTHbIX (N0 JlamapKy)»,
«KapTa-cxema mapuwpyta nytewectsua Y. lapeuHa», «Haxoaku Y. apsuHay, « ®opmbl 60pbbbI 3a
cyuiectBoBaHuey, «Mopoapl ronybein», « MHoroobpasme KynbTypHbIX GOpM KanycTbl», «opoabl



AOMALLHUX XUBOTHbIX», «Cxema 06pa3oBaHMA HOBbIX BUAO0B (No Y. [lapBuHY)», « Cxema COOTHOLLEHUA
ABVXKYLLMX CUA 3BONOLMKNY, « OCHOBHbIE NOJIOXKEHUA CUHTETUYECKON TEOPUM 3BOJTIOLUN Y.

Tema 2. Mukpoasontouma u eé pesynbratbl

|_|OI'Iy}1ﬂLI,VIﬂ KaK 3/1ieMeHTapHaA eanHuLLa 3BoaloUnNn. COBpEMEHHbIe meToabl OUEeHKN reHeTu4eCcKoro
pa3Hoobpasma u CTpyKTypbl nonyaaunii. UameHeHmne reHodoHAA NONYAALUMM KaK 3/1eMEeHTapHOe
3BOJIIOLMOHHOE AB/IEHME. 3aKOH reHeTuYecKkoro paBHoBecua K. Xapau, B. BaitHb6epra.

dnemeHTapHble GpaKkTopbl (4BVKYLWME CUbl) 3BONOLMKN. MyTaunOoHHBbIV npouecc. KombuHaTuBHas
WU3MeHYMBOCTb. [lpelid reHoB — c/lyyaliHble HeHanpaBAeHHble U3MEHEHWA YacToT annenel B
nonynaumax. ekt ocHoBaTena. Ipgexkm 6ymeoinoyHo20 20pbiwiKa. CHUMEHUEe 2eHemuYecKo2o
pasHoobpasusA: npuyuHsl u cnedcmaus. lNposeneHue achghekma Opelicha 2eHo8 8 6ObWUX U MAsIbIX
nonyaayuax. Murpauuu. Msonauusa nonynaumii: reorpaduyeckan (NpocTpaHcTBeHHasn), buonornyeckas
(penpoaykTMBHas).

EctecTBeHHbIV 0T6Op — HanpasAasowmii GakTop 3BoAOLUK. DOPMbI ECTECTBEHHOIO 0TOOPA: ABUNKYLLNNA,
CTabuNn3MpyoLWMii, paspblBatowmin (gM3pynTuBHbINA). NMonoBoi oT6op. BO3HMKHOBEHME W 3BOOLMSA
COLMA/IbHOTO NMOBEAEHUSA KUBOTHbIX.

MprcnocobaeHHOCTb OPraHM3MOB KaK pesy/ibTaT MUKPO3BONOLUKN. BO3HMKHOBEHWE NpUcnocobneHnii y
opraHusmoB. Apomop¢o3bl M nanoagantaumm. Mpumepbl NPUCNOCO6EHUI Y OPraHM3MOB:
Mmopoonornyeckne, pusmonornyeckme, buoxmummyeckune, nosegeHyeckme. OTHOCUTENbHOCTb
npucnocob1eHHOCTM OPraHM3MOB.

Bua, ero Kputepumn un cTpykTypa. BuaoobpasoBaHue Kak pesynbTaT MUKposBotoLmuun. U3onauma —
KntoyeBol pakTop BMA006pa3oBaHus. Nyt n cnocobbl BUA00O6Pa30BaHUA: afnonaTpuYeckoe
(reorpaduueckoe), cumnaTpuyeckoe (3Konoruyeckoe), «MrHoseHHoe» (noannaouansaums,
rmbpuamsaumsa). JanTenbHOCTb 3BOHOLMOHHbIX NPOLLECCOB.

MexaHn3mbl GOPMMPOBAHUA BUONOrMYECKOro pasHoobpasus.

Ponb 3BO/IIOLMOHHOW 6MoNOrMK B pa3paboTKe Hay4yHbIX METOA0B COXPaHeHUa BLUopasHoobpasus.
MUKpPO3BOAOLMA U KOIBONOLMA NAPA3UTOB U UX X03AeB. MexaHn3mbl OPMUPOBAHUA YCTOMUYNBOCTU K
aHTMBMOTMKaM M cnocobbl 60pbbbIl C HEN.

AemoHcTpauumn
MoptpeTsbl: C. C. YeTBepuKoB, 3. Malip.

Tabanupl 1 cxembl: « MyTaLUMOHHAA M3MEHYMBOCTLY, «[lonynauMoHHan CTPyKTypa Buaa», «Cxema
nposBieHna 3akoHa Xapan—BaiHb6epra», « ABUKyLLME CUbI IBOMIOLMMNY», « DKONOrMYECKan U301ALUA
nonynaunin cesaHckomn hopenn», «feorpapuyeckas N3onALNA NMCTBEHHULIbI CUBUPCKOM U INCTBEHHWULLbI
AaypcKoin», «MonynauMOHHbIE BOMHbI YUCEHHOCTU XULWHWMKOB U XKepTB», «Cxema AencTBuA
ecTecTBeHHOro otbopa», «Popmbl 60pbObI 3a CyLecTBOBaHME Y, « MHAYCTPUANBHBIN MENAHU3MY,
«XunBble nckonaemble», «NOKPOBUTENLCTBEHHANA OKPACcKa XUBOTHbIX», «[peaynpekaatolan oKkpacka
MUBOTHbIX», « DM3nonornyeckmne agantaumm», «MpncnocobieHHOCTb OpraHN3moB 1 eé
OTHOCUTENLHOCTbY, «KpuTepumn Bnuga», «Buapl-aBonHnKkM», « CTpyKTypa BMAa B Npupoae», «Cnocobbl
BMA006pa3oBaHnA», «feorpapuyeckoe Bnao006pasoBaHmne TPEX BUAOB NaHAObILLEN », « DKONOTUYECKOE
BMA006pa3oBaHmne BUAOB CUHULLY, «[10MNAOMAbI pacTeHUIA», «KanycTHO-peaeuHbIn rnbpunay.

O6opyaoBaHue: repbaprun pacTeHUM, KONNEKLUMN HACEKOMBbIX, Yydena NTUL, U 3Bepei C Npumepamm
pasnnYHbIX NpucnocobaeHui, Yydena NTUL, 1 3Bepei pasHbiX BUAOB, repbapun pacteHuit 6AN3KNX
BMA0B, 06pa30BaBLIMNXCA Pa3IMYHbIMK cnocobamu.

Na6opatopHan paboTa «BbisBNEHME M3MEHUNBOCTU Yy 0cobeit ogHOro BuAaa».

Na6opatopHan paborTa «[prcnocobneHns opraHM3MoB U UX OTHOCUTENbHAA LLeNecoobpPasHOCTb ».



Na6opatopHan paborta «CpaBHEHWE BUAOB MO MOPPOIOrMHECKOMY KPUTEPUIOY.
Tema 3. MaKkpoaBoaouus u eé pesynbTaTbl

MeToabl U3y4eHUa MaKpo3BoatoUunK. [aneoHToNOrMYeckMe MeToabl N3ydeHusa ssonounmn. NepexogHbie
dopmbl 1 dunoreHeTUYECKME PALbl OPraHM3MOB.

buoreorpadunyeckne metogbl n3ydeHuns agonoumn. CpagHeHme Gaopbl n GpayHbl MaTEPUKOB M OCTPOBOB.
Buoreorpadunyeckune obnactn 3emnun. BUapi-sHAEMUKAU U PENTUKTDI.

3MBPUONOTMYECKUE M CPAaBHUTENbHO-MOPPONOTUYECKME METOAbI U3yYeHUs IBOMOLMN. [eHeTUYecKme
MeXaHW3Mbl 3BO/IIOLMM OHTOreHEe3a M NOABAEHWSA 3BONOLMOHHbIX HOBLIECTB. [OMONIOrMYHbIE U
aHa/IorMyHble opraHbl. PyaMmeHTapHble opraHbl U aTaBU3Mbl. MONEKYNAPHO-TeHEeTUYECKHE,
BUOXMMMYECKME U MaTeMaTUYECKMe MEeToAbl U3yYeHUs 3BoIIoLMN. [OMOIOTMYHbIe reHbl. CoOBpeMeHHble
MEeTOZbl MOCTPOEHUA GpUNOreHeTUYECKUX AEPEBLEB.

XpOMOCOMHbIe MyTauuun n sponroumnAa reHomos.

Obuwue 3aKOHOMEPHOCTU (NpaBuia) aBoNOUNN. [IpuHYUN cMeHbl hyHKYul. HeobpaTUMOCTb 3BONOLUN.
ApantusHas paguauns. HepaBHOMEPHOCTb TEMMOB 3BOOLUMN.

AemoHcTpauum
MoptpeTbl: K. M. bap, A. O. Kosanesckuin, . Mionnep, 3. [ekkenb.

Tabnnupl 1 cxembl: «DUNOreHeTUYECKUIA PAL, oWaan», «ApXeonTepuKey, «38epo3ybble AwepbI»,
«Crerouedansi», «PUHMOPUTLI», «CeMeHHble NanopoTHUKN», « Broreorpapuyeckme 3oHbl 3eMan»,
«[lpeind KOHTUHEHTOBY, « PesInKTbI», «HauanbHble CTagMm 3MO6PMOHANBHOIO Pa3BUTUA NO3BOHOYHbIX
UBOTHbIX», K [OMOIOrMYHbIE U aHANOMMYHbIE OPraHbl», « PyanmeHTbI», « ATaBU3MbI», «XPOMOCOMHbIE
Habopbl YesloBeKa M WMMNAH3e», «[1laBHble HanpaBAeHUA 3BoOUUNY, « OBLIME 33aKOHOMEPHOCTH
3BOJIIOLUN Y.

O6ODYAOBBHVIEZ KO/INEeKUUN, rep6apMM, MYNAXKN NCKONaeMbIX OCTaTKOB OPraHN3moB, MY/TAXKHN
FTOMOJTIOTUYHDbIX, aHA/IOTUYHbIX, PYAUMEHTAPHbIX OPraHOB N aTaBU3MOB, KOJINEKUNN HACEKOMBbIX.

Tema 4. MpouncxoxkaeHue U pasBuUTUE }KU3HU Ha 3emne

Hay4yHble runotesbl NPOUCXOXKAEHNA KMU3HU Ha 3emne. AbnoreHes n naHcnepmuma. [LJoHay4Hble
npeAcTaBAeHMA O 3aPOXKAEHMM XKMU3HU (KpeaLmoHm3m). MMnoTe3a NOCTOAHHOMO CaMO3apOoXKAEHUA HKU3HU
1 eé onposeprkeHne onbitamm @. Pegn, /1. CnannaHuaHu, /1. Mactepa. NMponcxoxxgeHne XK1UsHU u
actpobuonorus.

OcHOBHble 3Tanbl HeEopraHMYecKon asontoLmu. MNiaHeTapHan (reonornyeckan) asontoLma. Xummnyeckan
aBontoumA. ABMOreHHbI CUHTE3 OPraHUYECKUX BELLECTB U3 HeopraHuyeckux. OnbiT C. Munnepa u I
KOpu. O6bpasoBaHne NOAMMEPOB U3 MOHOMepOoB. KoauepBaTHada runoTesa A. M. OnapuHa, runortesa
nepsuYHOro bynboHa . XongenHa, reHeTuyeckan runotesa . Ménnepa. Pnubosumsi (T. Yek)
rmnotesa «Mupa PHK» Y. Tunbepta. PopmmpoBaHne membpaH U BOSHUKHOBEHME NPOTOKIETKM.

Uctopuna 3emnun n metoabl eé n3ydyeHna. Uckonaemble opraHnyeckne octaTtku. feoxpoHonorma mn eé
metoabl. OTHOCUTENIbHAA U abcontoTHasn reoxXpoHosorma. feoxpoHoON0OrnMyecKkan WKana: 30HbI, 3pbl,
nepunoabl, aNoxu.

HauyanbHble 3Tanbl OpraHUYeCcKoi 3BoaOUMK. [ToABAEHME U 3BONOLMA NEPBbIX KNETOK. IBONOLMA
meTabonnsma. BosHMKHOBEHME NepBbix IKocucTem. CoBpeMeHHble MUKPOBHbIe BUONNEHKM KaK aHanor
nepsbIX Ha 3emne coobuiecTs. CTPOMaToANTbI. [POKAaPUOTLI M SYKapPUOTI.

MpouncxoxaeHme aykapmoT (cumburoreHes). DBONOLMOHHOE NPOUCXOXKAEHME BUPYCOB. [poncxoxaeHue
MHOFOK/IETOUYHbIX OPraHM3mMoB. BO3HWMKHOBEHMWE OCHOBHbIX FPYMNMN MHOFOK/IETOYHbIX OPraHM3MOB.



OCHOBHbI€ 3Tanbl 3BOMOLMK BbICLLIMX pacTeHWiA. OCHOBHble apomopdo3bl pacTeHuiA. Bbixoa pacTeHuii Ha
cywy. NoasneHne cnopoBbIX PpacTeHU U 3aBOeBaHNE UMM cylwn. CeMeHHble pacTeHus. NponcxoxaeHmne
LLBETKOBbIX PaCTEHUMN.

OcHOBHbIe 3Tanbl 3BOOLMM XKMBOTHOrO MMpa. OCHOBHble apomopdO3bl }KNBOTHbIX. BeHacKaa payHa.
Kembpuninckuii B3pbiB — NOABAEHNE COBPEMEHHbIX TUMNOB. MNepBble XOpA0Bble KMBOTHbIE. }KMU3Hb B BOAE.
dBoNtOUMA NO3BOHOYHbIX. [poncxoxaeHne amenbuin n penTuami. MponcxoxaeHne MAeKONUTaoWMX U
nTuy,. MpuHuMn kAtovesoro apomopdosa. OcsoeHme 6ecno3BOHOYHbBIMM U MO3BOHOYHbIMM }KUBOTHbIMMU
cywm.

Pa3BuTHE }KN3HM Ha 3eme Mo 3pam 1 Nepuodam: apxei, NpoTepo3oit, Naseo3on, Me3030i, KalHO30M.
0O6wan xapaKTepuCcTUKa KAMMaTa U reosiormMyeckux npoueccoBs. MNosBaeHUe 1 pacLBeT XapaKTepHbIX
opraHn3moB. YrneobpasoBaHUe: ero yc10BUA U BIMAHME Ha ra3oBbli cocTaB aTMocdepbl.

MaccoBble BbIMWPAHUA — SKONOTMYECKME KPU3KCbI MPOLWIOro. MPUYMHBI U CNeacTBMA MaccoBbIX
BbIMMPaHU. COBPEMEHHbI SKOIOTMYECKMIA KPU3NC, ero ocobeHHocTU. Mpobaema coxpaHeHus
61opasHoobpa3uns Ha 3emne.

CoBpemeHHas cucTeMa opraHMyYeckoro mupa. MpuHUmnbl Knaccueukaumm opraHnamos. OCHOBHblE
cMcTemaTmyeckume rpynmbl OpraHnM3mos.

AemoHcTpauum

MNoptpeTbl: ®. Pegm, /1. Cnannanuanu, /1. Nactep, U. U. MeuHukos, A. U. OnapuH, Ox. Xongeinn, I.
Ménnep, C. Munnep, I. KOpu.

Tabanybl 1 cxembl: «Cxema onbita ®. Pegm», «Cxema onbiTa J1. MNacTepa no n3y4yeHMo camo3apoKaeHus
XM3HM», «Cxema onbiTa C. Munnepa, I Opu», «3Tanbl HEOPraHUYECKOM 3BOTIOLIUN Y,
«leoxpoHonornyeckas wkana», «HayanbHble 3Tanbl OpraHUYEeCcKon 3BoaOUMMY», «Cxema o6 pa3oBaHUA
3YKapuoT NyTEM cumburoreHesa», «Cnuctema KMo Npupoabi», «CTpoeHue supyca», «Apomopodosbl
pacTeHunin», «PUHMOPUTbI», « OAHOKNETOUHbIE BOAOPOCANY, « MHOTOK/AETOYHbIE BOAOPOCAUY, « MXU»,
«ManopoTHMKNY, «TonocemeHHble pacTeHus », «OpraHbl LBETKOBbIX PacTeHUN», «Cxema pasBuUTUsA
KMBOTHOrO MMUpa», K Apomopd0o3bl XKMBOTHbIX», «[TpocTenwmer, « KUWeyHononocTHble», «Maockue
yepBU», «4neHncToHorne, «Poibbl», «3emHoOBOAHbIEY, «pecmblKatowmeca», « MTuLbI»,
«MnekonuTatowme», «Pa3BUTME KU3HWU B ApPXENCKOM ape», «PasBUTHE KMU3HU B MPOTEPO30OMCKOMN 3per,
«Pa3BUTHE }KN3HU B NaNe030MCKOMN 3pe», « PasBUTME HKU3HWU B Me3030MCKOMN 3pe», «Pa3BUTUE KU3HU B
KaHO30MCKoM apey», « CoBpeMeHHan cMcTemMa OpPraHNUYecKoro mupanr.

OGopyp,osaHme: rep6apm4 paCTEHMﬁ Pa3NINYHbIX OTAENOB, KONNEKUNN HACEKOMDIX, B/1a*XHbl€ Npenapatbl
KUBOTHbIX, PaKOBMHbI MO/IZTKOCKOB, KONTEKUNU UTSTOKOXKUX, CKENNETbI MO3BOHOYHbLIX XXNBOTHDbIX, Yy4ena
nTnu un 3Bepel7|, Konnekumnn OKaMeHEe/I0CTeMN, NONE3HDBIX MCKONAEMbIX, MYNAXKN OPraHNYEeCKNX OCTAaTKOB
OpraHn3mos.

BupTyanbHas nabopatopHana paboTta «MogenvposaHue onbitoB Munnepa—tOpu no nsyyeHuto
abMoreHHOro cMHTE3a OpPraHNYecKUX CoOegUHEHUN B NepBUYHON aTmochepe».

NaboparopHasa paboTa «M3yyeHne 1 onucaHme MCKONaembIX OCTaTKOB APEBHUX OPraHN3MOB».
MpaKTnueckana pabota «MN3yyeHne ocobeHHOCTEN CTPOEHUA PacTEHMI Pa3HbIX OTAE/0B».
MpaKTnueckana pabota «MN3yyeHne ocobeHHOCTEN CTPOEHUA NO3BOHOUYHbIX }KUBOTHbIXY.

Tema 5. MNpoucxoxkaeHne yenoBeKa — aHTponoreHes

Paspgenbl v 3agaun aHTpononorMn. Metogpl aHTPONONOTUN.

CraHoBneHUe I'Ipe,CI,CTaB}'IEHMﬁ O MPOUCXOXKAEHUN YenoBeKa. PennrnosHble BO33peHUA. COBpeMeHHbIe
Hay4Hble TEOPUMN.



CxoACcTBO YENOBEKA C X KUBOTHbIMWU. CUCTEMATUYECKOE MO/IOXKEHUE YesioBeKa. CBUAETENbCTBA CXOACTBA
YeNoBEKA C *KUBOTHbIMU: CPABHUTENBbHO-MOPdONOTNYECKME, 3MBpHonormyeckmne, pusnonoro-
b6rMoxmmmyeckme, nosegeHveckme. OTANYUA YeN0BEKA OT XKUBOTHbIX. [TPAMOXOXKAEHME N KOMNAEKC
CBA3aHHbIX C HUM NPU3HAKOB. Pa3BMTHE FOSIOBHOFO MO3ra M BTOPOM CUTHANIbHOM CUCTEMBI.

OsuKywme cunbl (PpakTopbl) aHTponoreHesa: 6uonornyeckune, coumanbHble. COOTHOLWEHME
61MONOrMYECKMX M COUMANbHbIX GaKTOPOB B aHTpOMNoOreHese.

OcHOBHble CTaguu aHTponoreHesa. PaHHUe YenoBeKkoobpasHble 06e3bsAHbI (MPOKOHCY/bI) U PpaHHME
NoHrMabl — 0bLMeE NPeaKM YeoBeKoobpasHbix 06e3bsiH U Ntoaen. ABCTPaoONUTEKM — ABYHOTUE NPeaKu
nogen. Yenosek ymenblii, nepsbie U3roTOBEHMA Opyaui Tpyaa. YenoBek NpamoxogALLnii u nepsbin
BbIXoA, /itoaen 3a npegensl Appuku. Yenosek rengenbbeprckunii — obwmnii npeaok HeaHA4epTa/IbCKOro
yesIoBEKa M YesIoBEKa pasyMHOro. YenoBek HeaHOepTalbCKUIM Kak BUA, N0AEN XON0AHOTO KAMMaTa.
YenioBeK pa3yMHbIli COBPEMEHHOTIO TUNa, AEHUCOBCKUIA YENOBEK, OCBOEHUE KOHTUHEHTOB 3a Npeaenamu
Adpuku. ManeoreHeTUKa U NaseoreHOMMKa.

3BONIOLMA COBPEMEHHOTO YeoBeKa. EcTecTBeHHbIV OT6OpP B nonynaumax Yenoseka. MyTaLMOHHbIN
npouecc 1 noammopodmsm. MNonynaumoHHbIe BOHbI, gpeiid reHoB, MUrpaLma n «3ppeKkT ocHoBaTena» B
nonynaLMAX COBPEMEHHOTO YeNoBeKa.

Yenoseyeckue pacobl. MoHATME 0 pace. bonbline packl: eBponeonaHas (eBpasuiickas), aBcTpaso-
HerpougHas (3KBaTopuanbHas), MOHrononaHas (asmaTcko-amMepuKaHcKas). Bpemsa u nytv pacceneHus
yesioBeKa no niaHeTe. EANHCTBO YenoBeyYeckux pac. HayuyHaa HecocToAaTe/IbHOCTb pacu3ma.
MprcnocobneHHOCTb YENOBEKA K Pa3HbIM YCI0BUAM OKpY»KatoLLei cpeabl. BavaHue reorpaduyeckoi
cpeapbl v gpelida reHoB Ha Mopdonormo u Gp1U3MoNOrnI0 YeNoBeKa.

MexancumnnianHapHbie meTogbl B pusnyeckon (bMonormyeckoi) aHTponosorMm. IBoNOLMOHHas
aHTPOMNONOrNA N NaNe0aHTPONONOMMA YenoBeYecKUX Nonynaunn. bBuocoumnanbHble ccnesoBaHmn
npupoabl Yenoseka. MccnesoBaHme KO3BOOLUU BUONOTMYECKOTO U COLMANIbHOTO B Ye/0BEKe.

AemoHcTpauum
MNoptpeTbl: Y. dapsuH, /1. lukn, A. A. PornHckmin, M. M. lfepacumos.

Tabanubl 1 cxembl: « MeToabl aHTponosorMmny, «foJI0OBHOM MO3T YesioBeKa», «4enoBekoobpasHble
o0b6e3baAHbIY, «CKeNeT YesioBeKa U CKeNeT WMMNaH3e», « PyaumeHTbl M aTaBU3MbI», « BUKYLLME CUNbI
aHTponoreHesa», « DBO/IIOLMOHHOE APEBO YEN0BEKAY, KABCTPanonnTek», «4enoBek ymenbiiny,
«Yenosek npamoxoanaLmin», «leHNCoBCKUI Yenoek» «HeaHaepTanbubl», « KpoMaHbOHUbI», «Mpeaku
yesioBeKa», «Tanbl IBOMIOLUM YenloBeKa», « Pacbl YenoBeKa».

Ob6opynoBaHMe: MyNAKN OKaMEHENOCTEN, NPegMeTOB MaTepuaabHOM KybTypbl MPeAKOoB YeNoBEKa,
penpoaykumm (botorpadum) KapTUH C MUPONOTUYECKMMU N BUBNENCKUMM CHOPKETAMM NPOUCXOKOEHMSA
yenoBeKa, poTorpadmm HaxoL40K MCKOMAEMbIX OCTaTKOB YE/N0BEKA, CKE/IET Ye/I0BEKa, MOAE/b Yepena
yesioBeKa M Yepena WMMNaH3e, MO4EeNb KUCTU YENOBEKA M KUCTU LIMMMNAH3€e, MOAE/IM Topca NpesKoB
yenoseka.

Na6opatopHan paboTa «/3yyeHne ocobeHHOCTeN CTPOEHUA CKeNeTa Ye0BeKa, CBA3AHHbIX C
NPAMOXOXKAEHNEMY,

MpaKkTnyeckasn paGOTa «M3yyeHme 3KON0rnMYecKnx a,u,anTau,Mﬁ yesioBeKa».

Tema 6. IKonorua — HayKa 0 B3aMMOOTHOLLUEHUAX OPraHU3MOB U HaZ0PraHU3MEHHbIX CUCTEM C
OKpy:KaloLeii cpepoi

3apoxaeHue 1 pasBuTUe 3Konorum B Tpyaax A. fymbonbara, K. @. Pynbe, H. A. CeBepuoBa, 3. lekkens, A.
TeHcnu, B. H. Cykauésa. Pasgenbl n 3aaaun akonornum. CeA3b IKONOTUK C APYTMMU HaYKaMU.



MeToabl skonornu. Monesble HabAOAEHUA. IKCMEPUMEHTbI B 3KO/IOTUU: NPUPOAHbIE U labopaTopHble.
MogennpoBaHue B 3K0N0OrMN. MOHUTOPUHT OKPYXKAIOLLEN CPebl: IOKa/IbHbIA, PEerMOHasbHbIN U
rnobanbHbI.

3HayeHne 3KOIOTMYECKMX 3HAHWUI A/1A YeNI0BEKA. IKOIOrMYEeCcKoe MMPOBO33PEHME KaK OCHOBA CBSi3el
yesioBeYecTBa C Npupogoin. PopmrMpoBaHME IKONOTMYECKOM KybTYPbl U SKONOTMYECKOM PaMOTHOCTH
HaceneHus.

AemoHcTpauum
MopTpertsbi: A. Tymbonbar, K. @. Pynbe, H. A. CeBepuos, 3. lekkenb, A. TeHcau, B. H. Cykaués.

Tabanupl 1 cxembl: «Pasgensl skonorumn», « Metoabl sKonornm», «Cxema MOHUTOPUHIA OKPY3KatoLLe
cpeapl».

NabopartopHas paboTa «M13yueHne MeToa0B 3KOOrMYECKUX UCCEeA0BAHNN Y.
Tema 7. OpraHu3ambl 1 cpepa obutTaHms

dKonormyeckune GakTopbl U 3aKOHOMEPHOCTU UX AencTeus. Knaccudumkauma skonormyecknx GakTtopos:
abuoTtnyeckune, bMoTHUYECKMe, aHTponoreHHble. Ob6LLMe 3aKOHOMEPHOCTU AENCTBMA SKONOTNYECKUX
dakTopos. Mpasuno muHumyma (K. LUnpeHrens, t0. Tnbux). TonepaHTHOCTb. IBPUBUOHTHbIE U
CTeHOOUOHTHbIE OPraHU3Mbl.

AbuoTtnyeckune pakTopbl. CBET Kak 3KoOrMYeckunin dpaktop. [elicTBre pasHbiX y4acTKOB CO/IHEYHOTO
CMEeKTPa Ha OpraHM3mbl. DKOJI0rMYECKMNE FPYNIbl PACTEHUI U }KUBOTHbIX MO OTHOLLEHWIO K CBETY.
CurHanbHas ponb ceeTa. PoTonepnoamsm.

TemnepaTypa KaK 3Kos0rMyeckuii paktop. [encTene Temnepatypbl Ha OpraHn3mbl. MOMKUAOTEPMHbIE U
rOMOMOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbBIE N CTEHOTEPMHbIE OPraHMU3MbI.

B/1aXKHOCTb KaK aKonornyeckuin paktop. NMpucnocobneHus pacteHui K nogaepkaHunto BogHoro 6anaHca.
KnaccndmKkauma pacteHuii No oTHOLWEHMUIO K Boge. MpucnocobaeHuns }KUBOTHBIX K USMEHEHMWIO BOAHOIO
pexnma.

Cpe,ﬂ,bl obuTaHus OopraHn3mos: BOAgHaA, Ha3eMHO-BO34yWwHaA, NO4YBEHHAA, I'I'Iy6VIHHaﬂ noano4yseHHasn,
BHYTPUOPraHNM3mMeHHasnA. ®Pur3MKo-XMMMYecKkne ocobeHHOCTH cpen obuTaHus OpraHM3mos.
anCHOCOGI'IEHVIﬂ OPraHN3moB K XXU3HW B pa3HbIX Cpeaax.

Buonormnyeckue PUTMBbI. BHewHMe n BHYTPEHHWE PUTMBbI. CYTOLiHbIe n rognyHble pUTMbI.
anCﬂ0C06}'IEHHOCTb OpPraHM3mMoB K CE30OHHbIM U3MEHEHNAM ycnosm‘& KU3HU.

*U3HeHHble GopMbl OpraHM3mMoB. MOHATHUE O KU3HEHHOWN popme. HnsHeHHble GOpPMbl pacTeHUI:
AepeBbA, KYCTapHUKM, KYCTapPHUYKM, MHOFO/IETHUE TPaBbl, OAHONETHME TPaBbl. *KU3HEHHbIE GOPMbI
YKMBOTHbIX: FTMAPOBNOHTBI, Fe06NOHTBI, 33PO0BNOHTLI. OCOBEHHOCTU CTPOEHMA N 06pPa3a KUSHMU.

BuoTtnyeckune pakTopsbl. Buabl 6GUOTUHECKMX B3aUMOAENCTBUIA: KOHKYPEHLMSA, XMLLHUYECTBO, CUMBUNO3 U
ero ¢opmbl. MapasnTmsm, Koonepauus, MyTyaansm, KOMMEHCAAN3M (KBapPTMPAHTCTBO,
HaxnebHn4YecTBo). HeTpoduyeckme B3aumoaencTena (Tonmueckue, popuyeckune, pabpuueckue).
3HavyeHMe BUOTUYECKMX B3aUMOAENCTBMIA ANA CYLLECTBOBAHMA OPraHNM3MOB B cpeae obuTaHumsA.
MPUHLMN KOHKYPEHTHOTO UCKIOYEHMA.

AemoHcTpauuun

Tabnvubl 1 cxemMbl: « IKoNornYeckmne gaktopbl», « CBETOBOM CNEKTP», K IKOJIOFMYECKME TPYMbI
XMBOTHbIX MO OTHOLIEHMUIO K CBETY», « TeN/IOKPOBHbIE }XNBOTHbIE», « XONIOAHOKPOBHbIE YXNUBOTHbIEY,
«Dur3nonornyeckne aganTtaumm XuBOTHbIX», «Cpesbl 06UTaHMA opraHn3moBy, «bruonornyeckune
pUTMbI», <} KU3HEHHble GopMbl pacTeHnin», « Ku3HeHHble GOPMbI XKMUBOTHbIX», « IKOCUCTEMA
LUIMPOKOJ/IUCTBEHHOIO fleca», « IKOCUCTEMA XBOMHOTO neca», «Llenu nutaHma», «XmwHM4ecTBoY,
«MNapasuTtnam», « KoHKkypeHuma», «Cumbunos», «kKommeHcanmsm».



O6opyaoBaHue: repbapum PacTEHUIN U KMUBOTHbLIX, NPUCNOCOBNEHHbIX K BAUAHWUIO Pa3NYHbIX
3KoJIornyecknx pakTopos, repbapum cBeToNtobmBbIX, TEHE/IOOUBbLIX U TEHEBLIHOC/IMBbIX PACTEHUN,
cseToNt06MBbIE, TEHENOOMBbBIE U TEHEBBIHOC/IMBbIE KOMHATHbIE PACTEHMA, repbapunn 1 KoNNeKUUM
TennontbmnBbIX, 3MMOCTOMKNX, MOPO30YCTOMYMBLIX PACTEHWUI, Yydena NTuUL, U 3Bepen, repbapum
pacTeHu, oTHOCALMXCA K TurpodpuTam, Kcepodutam, mezodutam, KOMHATHbIE PAcTEHMA AAHHbIX Fpynn,
KONNEKLLMM }KUBOTHbIX, 0OMTAIOLWMX B Pa3HbIX cpegax, repbapmm 1 KONNEKLUN PacTEHNIN N XKUBOTHbIX,
obnagatowmx YyeptTamm NnpncnocobeHHOCTU K CE30HHbBIM M3MEHEHUAM YCN0BUM KU3HU, repbapumn u
KONNEKLMUN PACTEHNI U KMUBOTHbIX PA3/IMYHbIX }KU3HEHHbIX GOPM, KONEKLIUWN HKUBOTHbIX, Y4aCTBYHOLLNX
B PA3/IMYHbIX BMOTUYECKMX B3AUMOLENCTBUAX.

NaboparopHan paboTa «BbisBneHMe npucrnocobieHnii opraHM3mMoB K BJIMAHUIO CBETaY.
NabopartopHas paboTa «BbiABneHWe NPMUCNocobaAeHN OPraHM3MOB K BANAHUIO TEMMNEPATYPbI».
NaboparopHasa pabota «AHaTOMUYeckMe 0cobeHHOCTU pacTeHWUI U3 PasHbIX MeCT 0BUTaHUAY.
Tema 8. Konorus BUA0B U NONyNALMUIA

JKONOrMYECKNE XapaKTEPUCTMKKN nonyaaumnm. Monynauma Kak buonornyeckasa cucrema. Posb
HeogHOpPOAHOCTU cpeabl, usmnyecknx bapbepoB M ocobeHHocTel Guonornm BMao8 B GopMUpoBaHMMK
NPOCTPAHCTBEHHOW CTPYKTYpbI nonynaumnii. OCHOBHbIE NOKasaTe M NONyAsaLUN: YUCTEHHOCTb,
NAIOTHOCTb, BO3PACTHas M NONOBas CTPYKTYPa, POXKAAEMOCTb, MPUPOCT, TEMN POCTA, CMEPTHOCTb,
MUrpaums.

JKoNnornyeckas CTpykTypa nonynsumm. OLeHKa YNCAEHHOCTU NONyAAUMKN. JMHaMMUKa NONyaaummn n eé
perynauma. bBUotTnyeckuin noteHuman nonynaumun. MogenmpoBaHue guHaM1MKK nonyaaumn. Kpveble
POCTa YMCNEHHOCTM Nonynauun. Kpmeble BbIXKMBaHWA. Perynsums YncneHHoCTU Nonynauuii: ponb
baKTOPOB, 3aBUCALLMX M HE 3aBUCALLMX OT MNJIOTHOCTU. IKONOTUYECKME CTpaTernm BugoB (r- n K-
cTpaterum).

MoHsATHE 06 3KONOrNYECKON HULe BnAaa. MecTtoobutaHue. MHOFOMepHa‘iI moaenb 3KOIOMMYECKOM HULIK
.M. XaT4nHCoHa. Pa3Mepr 3KOMI0TMYECKOM HULLIN. MoTeHUWaNbHaAA M peannsoBaHHaA HULWIN.

Bua Kak cuctema rlOI'IW'IﬂLI,VIVI. Apeanbl BNA0B. BUAbl N NX XKN3HEHHbIE cTparternu. DKonorunyeckue
3KBUBANEHTDI.

3aKOHOMEPHOCTU MOBEAEHUA U MUTPALLUIA XKUBOTHbIX. BUONOrMYECKME MHBA3UK YYKEPOAHbIX BUAOB.
AemoHcTpauumn
MopTtpeT: XK. U. XaT4NHCOH.

TabAnubl 1 cxembl: « DKONOTUYECKME XaPaKTEPUCTUKM NONYAALMMY, « [TpOCTpaHCTBEHHAA CTPYKTYpa
nonynauun», «BospactHble nupamuabl nonyaaumMm», «CKopocTb 3aceneHms noBepxHoOCTM 3emam
pasfMYHbIMKM OpraHM3mammy», « Mogenb 3KoAormYecko Huwm Ix. N. XatumHcoHay.

O6opyanoBaHue: repbapmm pacTeHUM, KONNEKLUUN HUBOTHbIX.

Na6opaTtopHan paboTa «prcnocobneHns ceMaH PacTeHMI K pacceneHuioy.

Tema 9. IKonorua coobuiecTs. IKoNoOrMyeckue CUCTeMbl.

CoobuecTBa opraHn3MoB. BUOLLEHO3 1 ero CTpyKTypa. CBA3M mexay opraHnsmamu B 6uoLeHose.

JKocMCcTEeMA KaK OTKpbITaa cuctema (A. K. TeHcan). DyHKLMOHaNbHbIE 6N1OKM OPraHNM3MOB B
3KoCUCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peayueHTbl. Tpopuieckme yposHU. Tpoduyeckne Lenu n ceTu.
AbnoTtnyeckne 610KM aKocucTem. MoUYBbI M Ubl B SKOCUMCTEMAX. KpyroBopoT BeLLLECTB U NOTOK 3HEPrnn B
aKocucTeme.

OcCHOBHble NOKasaTenun sKkocnctembl. Buomacca n npoaykuuna. dKkonorn4yeckme nnpamungbl 4Hnucen,
6uomacchbl u Heprunn.



HuHamuka akocucmem. Kamacmpodpuveckue nepecmpoliku. ®@aykmyayuu. HanpasnaeHHble
3aKOHOMEpPHbIE CMeHbl CO0BLLECTB — CyKLeccuu. MepBuYHbIEe U BTOPUYHBIE CYKLLECCUM U X MPUUMHDI.
AHTpOMoOreHHble BO34eNCTBUA Ha cyKueccun. KnnmakcHoe coobuiectso. BuopasHoobpasne 1 NoaHoTa
KPYroBOpoOTa BELLECTB — OCHOBA YCTOMYMBOCTM COOBLLECTB.

MpupoaHble 3KOCUCTEMBI. IKOCUCMEMbI 03EP U PeK. IKocucmembl Mopell U OKeaHo8. IKocucmemsl
myHOp, necos, cmeneli, mycmoiHe.

AHTpONOreHHble 3KoCMCTEMbI. ArpoaKkocmcTema. ArpoueHos. Pasnnumna mexay aHTponoreHHbIMn u
NPUPOAHbIMU SKOCUCTEMAMMN.

Ypb6o3skocucTembl. OCHOBHbIE KOMMNOHEHTbI Ypbo3akocucTem. fopoackas daopa n payHa.
CvHaHTponusayms ropogckon ¢ayHbl. Buonornyeckoe n xo3anMcTBeHHOE 3HaYEHME arpoO3KOCUCTEM U
ypboskocucrem.

3aKoHOMEepPHOCTM GOPMMUPOBAHNA OCHOBHBIX B3aMMOZLEWCTBUIA OPraHN3MOB B 3KOCUCTEMaAX. Posib
KackadHo20 aghghekma U 8U008-30UPUKAMOPO8 (KAto4eablx 8UG08) 8 (PyHKUUOHUPOBAHUU 3KOCUCMEM.
MepeHOC SHEPTUU U BELLECTB MEXKAY CMEXKHbBIMU 3KOCUCTEMAaMM. YCTOMUYMBOCTb OPraHM3MOB, NONYAALMIA
M 3KOCKUCTEM B YC/IOBUAX ECTECTBEHHBIX M aHTPOMOrEHHbIX BO34,ENCTBUN.

MexaHu3mesi 8o3delicmsus 302pﬂ3H€HUﬁ PA3HbIX Murioe Ha Cy60p2(JHU3M€HHOM, OP2AHU3MEHHOM,
nonyanaayuoOHHOM U 3KOCUCMEMHOM YPOBHAX, OCHOBbI 3K0O/102U4€CKO020 HOpMUPOBAHUA AHMPOII02eHHO20
so30delicmeus. MeTtoponorua MOHUTOPUHIA eCTECTBEHHbLIX M aHTPOMNOrNreHHbIX 3KOCUCTEM.

AemoHcTpauum
MNoptpeT: A. XK. TeHcan.

Tabanybl 1 cxembl: « CTpyKTypa 6MoLLeH03a», « IKOCMCTEMA LIMPOKOIUCTBEHHOIO Iecay, « IKoCcMcTema
XBOWMHOrO fieca», « PyHKLMOHANbHbIE Fpynmbl OPraHNM3MOB B 3KOocUCTEME», «KpyroBOPOT BeLLECTB B
akocucteme», «Llenn nutaHua (NnacTouwLHan, AeTPUTHAA)», « DIKONOTMYECKasa NMPaMNAA YUCEN»,
«3JKoNornyeckan nupammaa 61Momaccol», «IKonormyeckan Nnupammaa sHeprum», «ObpasoBaHue
6onoTa», «MepBnyHan cykueccua», «BoccTaHoBNAEHME neca Nocsie Noxapay, « IKocMcTeMa 03epay,
«ArpoueHo3», «KpyroBopoT BeLecTs U NOTOK 3HEPrnun B arpoueHose», «Mpumepbl ypboskocucTem».

O6opyanoBaHue: repbapum pacTeHU, KONEKUMN HAaceKOMbIX, Yydena NTuL, v 3Bepen, repbapun
KY/IbTYPHbIX M AMKOPACTYLWMX PAacCTEHUI, aKBapUYyM KaK MOAE/Ib SKOCUCTEMBI.

MpakTnueckana paboTa «M3yyeHne 1 onncaHme ypb0o3KocMCTeMbI».

Na6opatopHan paboTa «/3yyeHne pasHo06Pa3MA MEIKMX MOYBEHHbIX YEHUCTOHOTMX B Pa3HbIX
3KOCUCTEMAXY.

IKCKYpPCUA «DKCKYpPCUA B TUNUYHBIN BMoreoueHos (B Aybpasy, bepesHsK, e/lbHUK, Ha CyXoA4,0MbHbIN Uan
NoMMEHHbIN Nyr, 03epo, 6010TO)».

IKCKypCUA «IKCKYPCUA B arposKocmcTemy (Ha nosie uan B TENNNYHOE XO3AUCTBO)».
Tema 10. Buocdepa — rnobanbHas akocucTema

Buocdepa — obuwennaHeTapHasa 060104Ka 3eMM, FAE CYLLECTBYET MW CYLL,ECTBOBANA KU3Hb. PasButue
npeacrasneHunii o 6uocoepe B Tpyaax . 3tocca. YueHue B. UN. BepHaackoro o 6uochepe. Obnactu
6uochepbl 1 eé cocTas. HKuBoe BewwecTBo 6uochepbl U ero GyHKUNUN.

3aKOHOMEepPHOCTH cyllecTBoBaHMA 6uochepbl. OcobeHHOoCTU Brochepbl Kak robasbHOM 3KOCUCTEMBI.
dunHammuyeckoe paBHoBecue B 6uochepe. KpyrosopoTbl BewwecTs M 6MoreoXmmmyeckme LKL
(yrnepopaa, a3ota). PUTMMUYHOCTbL iBNEHNI B Buocdepe.



3oHanbHOCTb 6uocoepsbl. NoHATUE 0 Brome. OCHOBHbIE BUOMbI CYLLIN: TYHAPA, XBOMHbIE Neca,
CMeLUaHHbIe U LUMPOKONNCTBEHHbIE /Ieca, CTENU, CaBaHHbI, MYCTbIHM, TPONUYECKME SIeca, BbICOKOTOpbA.
Knnmat, pactuTenbHbI U XKUBOTHbIN MUP 6MOMOB CyLLM.

CTPYKTypa U PYHKLMUA XKUBbIX CUCTEM, OLLEHKA X PECYPCHOIO NOTeHUMana u GuochepHbIxX GyHKLUMIA.
AemoHcTpauumn
MopTpertbi: B. UN. BepHaackuii, 3. 3tocc.

Tabnuubl n cxembl: «lfeocdepbl 3emnn», «KpyroBopoT a3oTa B npupoge», « KpyroBopoT yriepoaa B
npupoae», «KpyrosopoT Kucnopoaa B npupoae», « Kpyrosopot BoAbl B npupoae», « OCHoBHble 6B1oMbI
cywn», «Knmmartuyeckue nosca 3emamn», « TyHapa», «Taira», «CMmelaHHbI nec», « LLIMPOKONUCTBEHHbI
nec», «Crenb», «CaBaHHa», «[lycTbiHAY», « TPONUYECKNI Necy.

Ob6opypoBaHue: repbapum pacTeHUin pasHbiXx GUOMOB, KOIEKLMW }KUBOTHbIX.
Tema 11. YenoBeK u OKpy»Katowian cpeaa

3KONOrnYecKkmne KpUsncbl U UX NpUUMHbIL. Bo3aeicteme Yenoseka Ha bruocoepy. 3arpAasHeHne BO3ayLLIHOM
cpenpbl. OxpaHa Bo3gyxa. 3arpasHeHue BogHOM cpeabl. OXpaHa BOAHbIX pecypcoB. PaspylieHne noyssl.
OxpaHa NoYBEHHbIX pecypcoB. MU3meHeHne Kammara.

AHTpONOreHHOe BO34eNCTBUE Ha PACTUTE/IbHbIN U }KUBOTHbBIA MUP. OXpaHa PacTUTENbHOIO U }XUBOTHOO
Mupa. OCHOBHble NPUHLMMbI 0XpaHbl Npupoapl. KpacHble KHUrn. Ocobo oxpaHsaemble NpUpoaHble
Tepputopmn (OONT). boTaHMYecKkue caabl Y 30010TMHYECKUE NaPKHU.

OcHoBHble npuHUUNbl YCTOI‘/‘I‘-IMBOI'O Pa3BuTUA Yenosevyectsa 1 npupoabl. PaumoHanbHoe
npmpoaonosib3oBaHMe n COXpaHeHne 6uonormyeckoro pa3Hoo6pa3Mﬂ 3emnu. O6LLI,VIe 3dKOHOMEPHOCTH
rnobanbHbIX 9KONOrMYECKNX Kpun3ncos. OcobeHHoCTH COBPEMEHHOIO KPU3UCa N €ero BEPOATHbDbIE
nocnencreuA.

Pa3BuTHE METOL,0B MOHUTOPWHIA PA3BUTMS OMACHbLIX TEXHOreHHbIX NpoLeccos. CucmemHble
uccnedosaHuUs nepexodd K pecypcocbepezaroueli U KOHKypeHmMocnocobHoli sHepeemuke.
buonoauyeckoe pasHoobpasue u buopecypcel. HayuoHaAAbHbIE UHGHOPMAYUOHHbIE CUCMeMbl,
obecrieyusarowue 0ocmyn K UHEOPMAyUU 1o COCMOAHUI omaesbHbIX 8U008 U 3Kkocucmem. OCHO8bI
aKopeabunumayuu skocucmem u crnocobos 6opubsi ¢ buonospemdeHUAMU. PEKOHCMPYKYUUA MOPCKUX U
Ha3eMHbIX 3Kocucmenm.

AemoHcTpauumn

Tabnnubl 1 cxembl: «3arpasHeHne atmocdepbl», «3arpasHeHne rnapocdepbl», «3arpAasHEHUE NOYBbIY,
«MapHuMKoBbI addeKT», «Ocobo oxpaHAaeMble NPUPoaHbIe TeppuTopuny», «Moaenu ynpasasemoro
Mupa».

O6opypoBaHue: poTorpadpumn oxpaHAEMbIX PAaCTEHNIN N KUBOTHbIX KpacHOM KHUMM PoccuincKkoim
depepaunn, KpacHoM KHUIM permoHa.

NNAHUPYEMDbIE PE3Y/IbTATbl OCBOEHMA NMPOrPAMMbI MO BUOJZIOTUN HA YPOBHE CPEAHETO
OBLLIErO OBPA30OBAHUA

JIMMHOCTHDIE PE3Y/IbTATbI

®rocC COO ycraHaBnmnBaeT TpeboBaHMA K pesy/ibTaTaM 0CBOEHMA 0bydaloLLMMNCA NPOrpaMm CpeHEero
o6Lero o06pa3oBaHUsA: IMYHOCTHbIE, METanpeaMeTHbIE U NPegMeTHbIe.



B CTPYKType IMYHOCTHbIX pe3y/ibTaTOB OCBOEHMA MPOrpammbl Mo 6GUOOTMKM BblAeNEHbI cneaytowme
COCTaB/AOLLME: OCO3HAHNE 0OYYAOLWMMUNCA POCCUNCKOM FPaXKAaHCKOM MAEHTUYHOCTM — TOTOBHOCTU K
CaMOpPa3BUTUIO, CAMOCTOATENBHOCTU M CAMOONPEAENEHNIO, HAAUYUE MOMUBAUUU K 0BYYEHUIO
b6uonornu, yeneHanpasneHHoe pazsumue BHYTPEHHUX YOeXAEeHNI IMYHOCTN Ha OCHOBE KAOYEBbIX
LLeHHOCTEN U UCTOPUYECKUX TPAAULMI Pa3BUTUA BUONOrMYECKOrO 3HAHWUA, 20MOB8HOCMb U COCOBHOCMb
06y4atoLWMXCA PYKOBOACTBOBATLCA B CBOEW AeATENbHOCTM LLEHHOCTHO-CMbIC/IOBbIMM YCTaHOBKaMM,
npUcyLwmMmMmn cucteme bronornyeckoro o6 pasoBaHms, Haau4Yue NPasoCco3HaHUA 3KONOrMYECKOM
KYAbTYPbl, CMOCOBHOCMU CMasume LLeAN U CTPOUTb KMU3HEHHbIE NNaHbI.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMA NPOrPaMmmbl Mo BUONOTMM AOCTUFAIOTCA B eaUHCTBE yYebHOol U
BOCMUTATE/IbHOM A,eATe/IbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUACKUMM COLMOKYNBTYPHBIMMU,
NUCTOPUNYECKUMU N AYXOBHO-HPABCTBEHHbIMW LEHHOCTAMMU, NPUHATLIMU B 06LLI,€CTB€ npasuiamum 1
HOPMaMu NMoBeAEeHMsA U CNOCOOCTBYIOT MPOLLECCaM CAMOMO3HaHMWA, CAMOBOCMMTAHMA U CAMOPA3BUTHA,
Pa3BUTUA BHyTpEHHeﬁ no3nunn NNYHOCTU, NATPUOTU3MA U YBaXKEHUNA K 3aKOHY U NPaBONOpPALKY,
4yesioBeKy TPYAa U CTapLLemy MOKOIEHMIO, B3AUMHOTO YBaXKeH U, 6epPeXKHOro OTHOLIEHMSA K KY/IbTYPHOMY
HacAeauio U TPaAMLMAM MHOTOHaLMOHAIbHOTO Hapoaa Pocculickoit degepaumm, npupoae u
OKpYy*KatoLlem cpeae.

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHMA y4ebHOoro npegmerta «bMonornsa» AoNKHbI OTPaXKaTb rOTOBHOCTb U
CNocobHOCTb 0byYatoLWMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHOMN BHYTPEHHEN NO3MLMEN INYHOCTH,
CUCTEMOM LLeHHOCTHbIX OPUEHTALMIA, MO3UTUBHBIX BHYTPEHHUX YOEXKAEHNIN, COOTBETCTBYHOLLMX
TPaAMLMOHHBIM LLEHHOCTAM POCCUMIACKOrO 06LLLecTBa, pacluMpeHme XU3HEHHOro OnbITa M OnbITa
AeATeIbHOCTU B NpoLLecce Peaansaunmn OCHOBHbIX HaNpaBAeHUI BOCNUTATEIbHOW AeATENbHOCTH, B TOM
yucse B YacTu:

1) rpa)KAaHCKOro BOCNUTaAHUA:

CcPOPMMPOBAHHOCTb rPaXKaaHCKOM No3nL MM 06YyHaIOWEroca Kak akTUBHOMO M OTBETCTBEHHOTO Y/leHa
poccUcKoro obLecTsa;

OCO3HaHWMe CBOUX KOHCTUTYLLMOHHbIX NMpaB U 06FI33HHOCTEﬁ, yBaXeHne 3aKOHa U NpaBonopAaKa;

rOTOBHOCTb K COBMECTHOM TBOp‘-IeCKOﬁ AeATeNbHOCTU NPU CO34aHNN y‘-IE6HbIX NPOEKTOB, peweHnun
yLIE6HbIX M NO3HAaBATEJ/IbHbIX 3a4a4, BbINOJIHEHUN 6Monornyeckmx IKCNEPUMEHTOB,

CNocobHOCTb onpeaenaTb CO6CTBEHHYH MO3ULMIO MO OTHOLIEHUIO K ABAEHUAM COBPEMEHHOM KU3HU U
0b6bACHATL €€;

YMeHWne y4nTbiBaTb B CBOUX ,D,EVICTBMHX HEO6X0,CI,VIMOCTb KOHCTPYKTUBHOTIO B3aVIMO,D,el\/‘ICTBVIF| ﬂlO,ﬂ,Eﬁ C
Pa3HbIMU Y6e)K,CI,eHMFIMVI, KYNbTYPHbIMUN UEHHOCTAMU U COUNAIbHBIM NONIOKEHUNEM;

FOTOBHOCTb K COTpPyAHWMNY€eCTBY B Npouecce COBMECTHOIO BbliNOJIHEHUA yqe6Hb|x, NMO3HaBaTE/IbHbLIX U
nccnenoBaTesIbCKUX 3a4a4, YBaXXUTE/ZIbHOMro OTHOWEHUA K MHEHUIO ONNOHEHTOB NpwU O6CV)K[],€HVIM
CNMOpHbIX BONpocoB buonormyeckoro cogepxaHua;

rOTOBHOCTb K T'YMaHWTapHOM M BONOHTEPCKOM AeATENbHOCTH;
2) NaTPMOTUYECKOrO BOCMUTAHUA:

chOPMMPOBAHHOCTb POCCUINCKON rPakAaHCKOM MAEHTUYHOCTM, NaTPMOTM3MA, YBAXKEHUSA K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTM Nepes PoanHON, ropaocTy 3a CBOM Kpald, cBoto PoauHy, CBOM A3bIK U
KY/IbTYpY, NPOLLJIOE M HAcToALLEe MHOFOHALMOHaAbHOMO Hapoaa Poccuy;

LLeHHOCTHOE OTHOLIEeHME K MPUPOAHOMY HAcNeaAMo U NAMATHUKAM NPUpoabl, 0CTUKeHnAM Poccum B
HayKe, MCKYCCTBE, CnopTe, TEXHONOTUAX, TPYAE,

CNocobHOCTb OueHnBaTb BKNa4 pOCCMVICKMX y‘-IéHbIX B CTaHOB/1IeHNE U pa3BuUTUE 6VIOJ'IOI'VIVI, NOHUMaAHWUA
3Ha4YeHusa 6MoNorMM B NO3HaHMM 3aKOHOB npupoabl, B XU3HWN 4esi0BEKa N COBpeMeEHHOro 06U.|,€CTBa,'



naenHan ybeskaEHHOCTb, FOTOBHOCTb K CAYXKeHUIo U 3amTe OTeyecTsa, OTBETCTBEHHOCTb 3a ero cyabby;
3) AyXOBHO-HPaBCTBEHHOIO BOCNUTAHUA:

0CO3HaHME AYXOBHbIX LLEHHOCTEN POCCUMCKOro Hapoaa;

CchOPMUPOBAHHOCTb HPABCTBEHHOMO CO3HAHMSA, 3STUYECKOTO NoBeAeHUS;

CnocobHOCTb OLLEHMBATb CUTYaLLMIO M MPUHUMATb OCO3HaHHbIE PeLLeHUA, OPUEHTUPYACb HA MOPasIbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTY;

0CO3HaHWE JIMYHOTO BKIaAa B MOCTPOEHUE YCTOMYMBOIO ByayLLEro;

OTBETCTBEHHOE OTHOLLEHWE K CBOUM POAMUTENAM, CO34aHNI0 CEMbW Ha OCHOBE OCO3HAHHOIO NPUHATUA
LLeHHOCTEl CEMENHOM ¥U3HU B COOTBETCTBUM C TPAAMLMAMM Hapogos Poccuu;

4) acTeTUYEeCKoro BOCNUTaHUA:

3CTETUYECKOE OTHOLLEHME K MUPY, BKItOUYas 3CTETMKY BbiTa, Hay4HOrO M TEXHMYECKOro TBOPY ECTBa,
cnopTa, TpyAa, 06LWeCcTBEHHbIX OTHOLWEHWIA;

NMOHMMaHME SMOLMOHAIbHOIO BO3AEUCTBUA XNBON NPUPOAbI N €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBbIPa*XeHUIO B Pa3HbIX BUAaX NCKYCCTBa, CTpeEMNIEHNE NPOAB/IATbL KA4€ECTBA
TBOp‘-IGCKOVI NTINYHOCTH;

5) pusmnueckoro BocnutaHus, opMmmnpoBaHMA KyabTypbl 340POBbA U SMOLMOHA/IbHOTO 61arononyyums:

NOHMMaHMWe U peanusaLms 340poBOro 1 6esonacHoro obpasa XusHu (340poBoOe NUTaHMe, cobatoaeHne
TMIMEHNYECKMX NPABU U HOPM, COaNaHCMPOBAHHbIN PEXKMUM 3aHATUIN U OTAbIXA, PErynspHas
dU3nYecKas aKTUBHOCTb), 6epekHOro, OTBETCTBEHHOTO M KOMMETEHTHOTO OTHOLLEHWA K COBCTBEHHOMY
bU3NYECKOMY M NCUXMYECKOMY 3,0PO0BbIO;

NOHMMaAHUME UEHHOCTU Npasua MHANBMAYaabHOIo N KOJIIEKTUBHOTO 6e3sonacHoro noseneHnA B
CUTYyaumnAax, yrpoxXarowmx 340poBbto N XKU3HU ﬂlO,D,Eﬁ,'

OCO3HaHMe NocNeaCcTBUI U HENPUATUA BpeaHbIX NPUBbIYEK (ynoTpebneHus ankorons, HapPKOTMKOB,
KypeHus);

6) TPyA0BOro BOCNUTaHUA:
roTOBHOCTb K TPYAY, OCO3HaHWE LLeHHOCTM MacTepcTBa, Tpyaonobue;

rOTOBHOCTb K aKTUBHOWM AeATENDbHOCTU TEXHONIOTMYECKOM U cou,maanoﬁ HanpaB/1€HHOCTU, CNocobHOCTb
UHUUNNPOBATb, N1AaHNPOBATb U CAMOCTOATE/IbHO BbINMO/IHATb TaKylo AeATE/IbHOCTb,

WHTEpec K pas3iMyHbiM chepam NpopeccroHabHON AeATeNbHOCTU, YMEHNE COBEPLUATb OCO3HAHHbIM
Bbl6op ByayLwiei npodeccun 1 peannsoBbiBaTb COBCTBEHHbIE KU3HEHHbIE NAaHbl;

rOTOBHOCTb U CMNOCOBHOCTb K O6pa3OBaHMPO n caN\oo6pasoBaHmo Ha NPOTAXEeHUU BCEM XKU3HU;
7) 3KO/10rM4eCKoro BoCnutaHuA:

9KOo/10rn4yecku u,enecoo6pa3Hoe OTHOWEeHWE K npupoae Kak UCTOYHUKY KU3HU Ha 3emne, ocHoBe eé
Cyuw,ecTsoBaHuA;

nosbllWleHNe ypoOBHA 3K0JI0rnYecKkom KynbTypbl: I'IpMO6pETEHMe ONnbITa N1aHNPOBAHNA NOCTYNKOB U
OUEHKHN NX BO3MOXHbIX I'IOC!'Ie,CI,CTBVIﬁ AanAa Opr)KaIOLLI,Eﬁ cpeapbl;

0CO3HaHue rnobanbHoro XapaKTepa 3KO/1I0r'm4eCcKknx I'IpO6J'IEM n I'IYTeﬁ nx peleHunsa;

CNocobHOCTb UCMONb30BaTh I'IpVIO6p€TaEMbIe npu nsyvyeHmun 61MON0rNM 3HAHNSA U YMEHUA Npu peeHnn
npo6/1eM, CBA3aHHbIX C paUuMOHaIbHbIM NPUPOOOMNO/N1Ib30BaHNEM (CO6/'HOLI,€HM€ npasunn noseaeHMA B



npupoae, Hanpas/ieHHbIX Ha COXpPaHEHNE PaBHOBECUA B IKOCUCTEMAX, OXPaHy BU0B, SKOCUCTEM,
6uocdepbl);

AKTMBHOE HeENpUATUE AENCTBUI, MPUHOCALLUX BPeS, OKPYKatoLWwen NPUPOLHON cpeae, YMeHMe
NPOrHo3npoBaTb HeGNArONPMATHbLIE SKOOTMYECKME NOCNEACTBUA NPEANPUHUMAEMbIX LENCTBUI U
npeaoTBpaLLaTh UX;

Ha/IMYne Pa3BUTOrO SKOOTUYECKOTO MbILL/IEHUA, SKOJIOTMYECKOM Ky/IbTYPbl, ONbITA AEATE/IbHOCTU
9KOJIOTMYECKOW HAanpPaBAEHHOCTU, YMEHUA PYKOBOACTBOBATLCA MMM B MO3HABATE/IbHOM,
KOMMYHWKAaTUBHOM U COLMAIbHOM NPAKTUKE, TOTOBHOCTU K Y4aCTUIO B MPAKTUUYECKOM AeATe/IbHOCTU
3KONOTMMYECKOM HaNPaBAEHHOCTY;

8) LeHHOCTU Hay4YHOro NO3HaHUA:

chOpMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKK U
06LecTBEHHOW NPAKTUKM, OCHOBAHHOIO Ha AManore KyabTyp, CNOCOBCTBYIOLLEro 0CO3HAHMIO CBOEro
MeCTa B NOSIMKYbTYPHOM MUPE;

COBEpLIEHCTBOBAHME A3bIKOBOM M YNTATENbCKOW KYNbTYPbl Kak CPEACTBA B3aMMOAENCTBUA MEXAY
NOAbMU W NO3HAHUA MUPA;

NOHMMaHKe CI'IeLI,VId)VIKVI 6uonormm Kak HayKWU, OCO3HaHUA eé ponn B d)OpMI/IpOBaHl/IVI PaunoHaAbHOIO
Hay4YHOro moilwneHnAa, Co3gaHm UenoCTtHoro npeacraBneHnAa 0b OKpyXakuwem Mmupe Kak o egunHcTee
npupoabl, 4HesnoBEKa U 06LLI,ECTBa, B MO3HAaHUW NPUPOAHbIX 3aKOHOMepHOCTEI7I npeweHmnn npo6neM
COXpPaHEeHNA NPUPOOHOro paBHOBECKUA;

ybeKaAEHHOCTb B 3HAYMMOCTU BUONOTMM ANt COBPEMEHHOM LUMBUAM3ALMU: 0becneyeHns HOBOro YPOBHS
Pa3BUTUA MeaNLMHDI, CO34aHMe NepCnekTUBHbIX BUOTEXHONOMMIA, CNOCOOHbIX peLlaTb PecypcHble
npobaembl pa3BUTUA YEIOBEYECTBA, MOMCKA NyTel BbiIxoAa M3 rMobasibHbIX SKONOTMYEcKUx Npobaem u
obecrneyeHunn nepexosa K yCTOMYMBOMY Pa3BUTUIO, PaLMOHANbHOMY MCMO/b30BaHUIO NPUPOAHbIX
pecypcoB ¥ GOPMMPOBAHUNIO HOBbIX CTaHAAPTOB KU3HY;

3aMHTEPECOBAHHOCTb B MOYYEHUN BMONOTMYECKMX 3HAHUI B LieNISIX MOBbILEHWUA 06LLei KyabTypbl,
€CcTecTBeHHO-Hay4YHOW rPaMOTHOCTU, KaK COCTAaBHOM YacTh GYHKLMOHAIbHOW rPaMOTHOCTU
obyyatowmxcs, popmmupyemon npu nsyyeHnn buonoruu;

NOHMMaHME CYLWHOCTU MeTOA40B NO3HAHUA, NCNOJZIb3YyEMbIX B €ECTECTBEHHbIX HAYKaX, cnocobHocTH
MCNob30BaTb Nonyvyaemble 3HaHWNA ON1A aHa/IU3a U 06bACHEHUA ABNEHUI OKpyXakuwero mmpa 1
npoucxoaAaumnx s HEM VI3MeHeHMl7I, yMeHune aenatb 060CHOBaHHbIE 3aK/1OYEHMA Ha OCHOBE Hay4HbIX
d)aKTOB N MMerwmxca AaHHbIX C UEeNbo Nony4YeHUA 40CTOBEPHbIX BbiIBOAOB,;

CNOCcobHOCTb CAMOCTOATE/IbHO UCMNO/Ib30BaTb 6MONOTMYECKMNE 3HAHUS AnAa peweHuna npo6neM B
peanbHbIX XU3HEHHbIX CUTYaUUNAX;

OCO3HaHWMe UEHHOCTH Haquoﬁ AeATENbHOCTN, TOTOBHOCTb OCYLLECTBNIATb MPOEKTHYO U
nccnenoBaTeNIbCKYO 4eATENIbHOCTb UHOAUBUAYAIbBHO U B rpynne;

rOTOBHOCTb U CMNOCOBHOCTDL K HenpepbiBHOMY O6pa3OBaHMPO n caM006pasoBaHmo, K aKTUBHOMY
NoNy4YeHUIO HOBbIX 3HaHWUI No 6MONOrMK B COOTBETCTBUM C Y KU3HEHHbIMMU I'IOTpE6HOCTFIMM.

METAMPEAMETHbDIE PE3Y/IbTATDI

MeTanpegMmeTHble pe3yabTaTbl OCBOEHMA y4ebHOro npegmera «bMoNorna» BKAKOYAIOT: 3HaYMMble ANA
bOpPMMPOBAHMA MUPOBO33PEHMA 0BYYAIOLLMXCA MEKAMCUNNIMHAPHbIE (MeXNpegMeTHble)
obLeHay4YHble NOHATUA, OTPaXKaKOLWME LLENOCTHOCTb HaYYHOM KapTUHbI MMUpPa U cneunduKy MeToaoB
NO3HaHMSA, UCNONb3YEMbIX B €CTECTBEHHbIX HayKax (BeLecTBo, 3Heprua, ABAeHne, NPoLEece, CUCTEMA,
Hay4HbI GaKT, NPUHLMMA, TMNOoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUA, UCCNefoBaHNe, HabaoaeHue,



MU3MepeHUe, SKCNEPUMEHT U pYrne); yHuBepcanbHble yuebHble AelicTBmA (No3HaBaTeNbHbIE,
KOMMYHUKaTUBHbIE, PEryiaTMBHbIE), obecneunsatowme hpopmmposaHmne GyHKLMOHAAbHOM rPaMOTHOCTH
M COUManbHOM KOMMEeTeHUMMN 0by4YatoLmMXca; CNOCOOHOCTb 0by4atoWwmMxca NCN0b30BaTb OCBOEHHbIE
MEXAMCLMMNANHAPHbIE, MUPOBO33PEeHYECKME 3HAHWA U YHUBEPCa/ibHble y4ebHble AeicTBUA B
NO3HABATENIbHOW M COLMANbHOM NPAKTHKeE.

B pe3synbTate nsyyeHuns 6Moaornm Ha ypoBHe cpeaHero obuiero obpasosaHua y obyyarouweroca oyayt
chopmmMpoBaHbl NO3HaBaTe/IbHbIE YHUBEpPCasbHble y4ebHble AeNCcTBMUA, KOMMYHUKATUBHbIE
YHUBEpCanbHble y4ebHble AeNCTBUSA, PETrYIATUBHbIE YHUBEPCAJIbHbIE y4ebHble AeNCTBMA, COBMECTHasn
[eATeNbHOCTb.

MeTanpeameTHble pe3y/ibTaTbl OCBOEHMA NPOrpammbl cpeaHero obuiero 06pasoBaHnA A0MKHbI
oTpaxartb:

OBnageHue yHUBepcaibHbIMU yuebHbIMU NO3HABaTe/IbHbIMU A,ENCTBUAMM:
1) 6a3oBble forMyecKkue AencTeuns:
camocToATeNbHO GOPMYANPOBATL M aKTyan3mMpoBsaTb Npobiemy, paccmaTpmBaTh €€ BCeCTOPOHHE;

Mcnonb3oBaTb NP 0OCBOEHUU 3HAHW NPUEMBI IOTMYECKOro MbILLIEHUA (aHanm3a, CUHTE3a, CpaBHEHMUA,
Kl'IaCCM(bMKaLI,VIVI, 0606LLI,EHMFI), PaCKpbiBaTb CMbICN 61oNOrMYECKUX NOHATUM (Bbl,ﬂ,en‘r'ITb MX XapaKTEePHbIE
NPU3HaKn, yCtaHaBInBaTb CBA3U C APYTrMMU I'IOHFlTWr'IMM),'

onpeaenatb uenn AeATeIbHOCTU, 3a4aBaA NapaMeTPbl U KPUTEPUU UX A0CTUHKEHUA, COOTHOCUTDL
pe3ynbraTtbl 4€ATE/IbHOCTU C NOCTAB/IEHHbIMU LLENAMMU;

MCNOoNb30BaTb BMOOrMYECKME NOHATHUA Aana obbsicHeHuA (I)aKTOB N ABNIEHU KMUBOM npupoasbl,

CTPOUTb NI0rN4YeCKnNE paccyXaeHuA (MH,CI,yKTVIBHbIe, AeOYKTUBHbIE, NO aHaJ'IOI'VIVI), BbIAB/IATb
3dKOHOMEPHOCTUN N NPOTUBOPEYYNA B paCCMaAaTpUBAEMbIX ABNEHUAX, d)OpMyJ'IMpOBaTb BbiBOAbI U
3aK/IIOYEHUA,;

NMPUMEHATb CXEMHO-MOAENIbHbIE CpeacTBa AN1A NpeacrtaBneHnA CyuweCTBEHHbIX CBA3eN M OTHOLIEHWN B
n3y4yaembix buonormyecknx O6'b€KTaX, a TaKxe I'IpOTMBOpE‘-IMVI Pa3HOro poaa, BblAB/IEHHbIX B PA3/INYHbIX
MHq)OpMaLI,MOHHbIX NUCTOYHMUKaAX;

pa3pabaTtbiBaTb NaH peleHns NpobaemMbl C yYYETOM aHaIN3a UMEIOLLMXCA MAaTEPUANbHbIX U
HemaTepmasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBDLI B AE€ATENIbHOCTb, OUEHNBATb COOTBETCTBUE PE3Y/IbTATOB LLENIAM, OLLEHNBATb PUCKN
I'IOC!'IQ[],CTBVIVI AeATENIbHOCTU,

KOOpAMHUNPOBATb U BbIMNO/IHATb pa60Ty B YC/N0OBUAX peasibHOro, BUPTYya/Z1IbHOIo 1 KOM6MHMpOBaHHOFO
B3aMMOAEI7ICTBVIFI;

pa3BMBaTb KPeaTUBHOE MbllLeHUE NPU PeLLleHNN KU3HEHHbIX Npobaem.
2) 6a30Bble UccnepoBaTeNbCKUe OeincTema:

BNnaAeTb HaBblKaMM yLIe6HO-MCC/'Ie,EI,OBaTEI'IbCI-(Ol71 n I'IpOGKTHOVI AeATENbHOCTUN, HaBblKaMW pa3pelleHnA
I'IpO6!'I€M, CNOCOBHOCTbIO M FOTOBHOCTbIO K CaMOCTOATE/IbHOMY MOUCKY MEeTOA0B pelleHNA NPakKTUu4YeCKnx
3a4a4, NPUMEHEHUIO Pa3/IMYHbIX METOA0B NO3HAHUA,

MCNO/1b30BaTb pa3/indHblie BUAbl AEATENIBHOCTU NO NONYHYEHUIO HOBOIO 3HAaHUA, €ro MHTEPNPETALUMN,
npe06pa308aHmo N NPUMEHEHNUIO B y‘-le6HbIX CUTyaLnAX, B TOM Yncne npu cosgaHmm yLIe6HbIX n
COLUMaNbHbIX NPOEKTOB,

dJOpMMpOBaTb Hay‘-IHbIﬁ TUN MbllWNeHUA, BNaaeTb Haquoﬁ TepMMHOﬂOFMEﬁ, KAo4yeBbiIMU NOHATUAMU U
MeTo4aMu;



CTaBUTb M GOPMYINPOBATL COBCTBEHHbIE 334341 B 06pa3oBaTebHON AeATENIbHOCTU U Y KU3HEHHbIX
cUTyaumnx;

BblABAATE MPUYMHHO-CNEACTBEHHbIE CBA3W M aKTyaIM3MpPOBaTb 3a4a4y, BblABUTaTb TMNOTE3y eé
peLleHnsa, HaXOAUTb APrYMEHTbI AN A0Ka3aTeNbCTBA CBOUX YTBEPKAEHWI, 3a4aBaTb MapameTpbl U
KpUTEPUU peLIeHNs;

aHaNM3nPOoBaTb MOJYYEHHbIE B XOAEe PeLleHUn 3a4a4M pesyibTaThl, KOUTUYECKN OLEHMBATb UX
[OCTOBEPHOCTb, NPOrHO3MPOBaTb USMEHEHWE B HOBbIX YC/I0BUAX;

[,aBaTb OLEHKY HOBbIM CUTYaLMAM, OLEHNBATb MPMOBPETEHHbIN OMbIT;

OCYLLECTBAATb Lie/IeHanpaB/iIeHHbI NOWUCK NepeHoca CPeacTs U cnocoboB AeNCTBUA B
npodeccmoHanbHylo cpeay;

YMeTb NePEHOCUTb 3HAHWA B MO3HABATE/IbHYIO U MPAKTUYECKYHO 06/1aCTU KU3HEAEATE/IbHOCTY;
YMETb MHTEerpupoBaTh 3HaHMA M3 pPa3HbiX NpeameTHbIX obnactei;

BblABMraTb HOBblE MAEN, MPeaiaraTb OPUrMHasIbHblE MOAXOAbI U PeLleHus, CTaBUTb NPobaembl 1
3343a4K, AOMYCKaloLIMe a/IbTePHATUBHbIE peLleHns.

3) pa6oTta c MHpopmauueit:

OPWMEHTUPOBATLCA B PA3/IMYHbLIX UCTOYHMKAX MHGOPMALMM (TEKCTe y4ebHOro nocobus, HayyHo-
nonynsapHoN nTepatype, BUONOrMYECKMX C/I0BaPAX U CMPaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B
NHTepHeTe), aHann3MpoBaTb MHPOPMALMIO Pa3IUYHBIX BULOB U GOPM NPeaCcTaBAEHUS, KPUTUYECKU
OLEHMBATb €€ JO0CTOBEPHOCTb M HEMPOTUBOPEUYUBOCTD;

bopMynMpoBaTh 3aNpochl M NPUMEHATb PasnyHble MeToAbl NPK NoUcKe n oTbope Buonornyeckoi
nHdopmaumm, HeobxoANMMON ANA BbINOAHEHUA y4ebHbIX 3a4ay;

I'IpVI06peTaTb onbIT UCNOJZIb30BaHUA MHd)OpMaLI,MOHHO-KOMMyHVlKaTVIBHbIX TeXHOﬂOFMﬁ,
COBEpPLLUEHCTBOBATL KYy/NbTYPY aKTUBHOIO MCNOJIb30BaHNA PAa3/IMYHbIX MOUCKOBbLIX CUCTEM,;

CaMOoCTOATE/IbHO BbIBMPaTb ONTUMANbHYIO GOPMY NpeacTaBieHns buonornyeckon MHopmaLmm
(cxembl, rpadmkn, gnarpammol, TabauLbl, PUCYHKK U gpyroe);

MCMOo/Ib30BaTb HAay4HbIN A3bIK B KA4eCTBE CpeacTBa Npu paboTte ¢ 6uonornyeckon MHpopmaLme:
NPUMEHATb XMMUYECKMNE, U3NYECKME U MaTeMATUUYECKUE 3HAKM U CUMBO/bI, GOpMybl, abbpesnaTtypy,
HOMEHK/ATYpYy, MCNO/b30BaTb M NPeobpa3oBbIBaTb 3HAKOBO-CMMBOIMYECKME CPEACTBA HArNA4HOCTY;

BNnaAeTb HaBblKaMW PaCno3HaBaHUA U 3aLlWLNTbI MH(I)OpMaLI,MM, MHd)OpMaLI,MOHHOﬁ 6esonacHocTH
JIMYHOCTU.

OBnageHue yHUBEpCaibHbIMU KOMMYHUKAaTUBHbIMU AeUCTBUAMM:
1) o6weHue:

OCyLecTBNATb KOMMYHUKaUWMKN BO BCEX cd)epax XKN3HWN, aKTUBHO Y4aCTBOBATb B AMasiore nam AnCKyccmu
no cyuwecrsy O6CV)-K,CI,6€MOVI TEMbI (ymeHme 3a4aBaTb BOMPOCLI, BbICKAa3biBaTb CyXAEHNA OTHOCUTE/IbHO
BbINO/IHEHUA npe,a,naraelv\oﬁ 3a4a4yu, ydnTbiBaTb MHTEPECHI N COMNNTaCOBAHHOCTb I'IO3ML],VII7I apyrnx
Y4aCTHMUKOB Aunanora nam ,CI,MCKVCCMM),‘

pacno3HaBaTb HeBepbabHble cpeacTBa 06LWEHMA, MTOHMMATL 3HAUYEHWE CoLMabHbIX 3HAKOB,
NpeanocbiNOK BO3HMKHOBEHMA KOHGANKTHBIX CUTYaLMNIA, YMETb CMATYaTb KOHGANKTbI U BECTU
neperosopbl;

BNaAETb Pa3/IMYHbIMM CNocobamm obLLEHNA U B3aUMOAENCTBMA, NOHMMATb HaMepeHUa Apyrux Nlaen,
NPOABAATbL YBAXKUTE/IbHOE OTHOLLEHME K cobeceiHUKY U B KOPPEKTHOW dpopme GpopmMyanpoBaTb CBOU
BO3parKeHusn;



pa3BEPHYTO M JIOFMYHO M3/1araTb CBOK TOUKY 3PEHMA C UCMONb30BAHNEM A3bIKOBbIX CPEACTB.
2) coBMecCTHan AeATeNbHOCTb:

NMOHUMaTb U UCMO/Ib30BaTb NPENMYLLECTBA KOMAHAHON U MHAUBUAYAIbHOW PaboTbl NPU peLLeHnn
6ronornyeckoit Npobaembl, 060CHOBbLIBATL HEOHXOANMMOCTb MPUMEHEHUA FPYNMNOBbIX GOPM
B3aMMOAENCTBUA NPU peLleHnn y4ebHoM 3agaum;

BbIOMpPATb TEMATUKY U METObl COBMECTHbIX AENCTBUIN C Y4ETOM OB LLNX MHTEPECOB M BO3SMOMKHOCTEN
KayK[,0ro YsieHa KO/IJIEKTUBA;

NPUHUMATb L,e/IM COBMECTHOM AeATe/NbHOCTM, OPraHn30BbIBaTb M KOOPAMHUPOBATb AENCTBUA MO eé
[OCTUXKEHUIO: COCTaBAATb NAaH AeNCTBUM, pacnpeaensaTb POAU C YY4ETOM MHEHUIN YYaCTHUKOB,
obcyxaaTb pe3ynbTaTbl COBMECTHOM paboThbl;

OLLeHMBaTb Ka4YecTBO CBOETO BKIA4a M KaXK0ro y4acTHUKA KOMaHAbl B 06LWMiA pe3yabTaT no
pa3paboTaHHbIM KpUTEPUAM;

npeasiaraTb HOBbIE MPOEKTbI, OLEHUBATb UAEW C MO3ULMN HOBU3HbI, OPUTMHA/IBHOCTM, NPAKTUYECKOM
3HAYMMOCTK;

OCyLlecTBNIATb NO3UTUBHOE CTPAaTErM4eCKoe noBegeHne B Pa3/IMYHbIX CUTYaUNAX, NPOABAATbL TBOPYECTBO
n Boo6pa>KeHme, 6bITb MHUNUNATUBHbIM.

OBnageHune yHUBepCaibHbIMU PEryAATUBHLIMWN AEUCTBUAMM:
1) camoopraHusauums:

MCMo/b30BaTh BMONOrMYEcKMe 3HaHUA A1 BbIABAEHUS NPOBAEM U UX PELLUEHUA B Y KU3HEHHDBIX U
YYEOHbIX CUTYaUUAX;

BbI6VIpaTb Ha OCHOBE BUONOTNYECKMX 3HAHWI Lenesble N CMbIC/10Bbl€ YCTAHOBKKU B CBOUX ,D,eVICTBMﬂX n
NOCTYMNKax No OTHOLWEHUIO K KMBOI npupoae, ceoemy 340p0BbO N 300P0BbHO OKPYXalOLWKNX;

CaMOCTOATE/IbHO OCYLLLECTB/IATb NO3HABATE/IbHYIO AEATE/IbHOCTb, BbIAB/ATb ﬂpO6J’I€MbI, CTaBuUTb U
d)OpMy}'IMpOBaTb COBCTBEHHbIE 3a4a4vyn B 06pa3OBaTEHbHOﬁ AEATENbHOCTU N XU3HEHHbIX CUTYaUNAX;

CaMOCTOATE/IbHO COCTaBAATb MaH peweHna Npobaembl ¢ Y4ETOM UMEIOLLIMXCA PecypcoB, COBCTBEHHbIX
BO3MOXHOCTEN U NPeAnoYTEHUN;

[aBaTb OLEHKY HOBbIM CUTYaLMUAM;
pacwmpATb PamMKK y4ebHOro npeameTa Ha OCHOBE IMYHbIX MPEANOUYTEHNI;

[eNaTb 0CO3HaHHbIN BbI6OP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTL 33 PELLEHME;
OLUEHMBATb NPUOBPETEHHDIN OMbIT;

cnoco6cTBOBaTb GOPMUPOBAHUIO U NPOABAEHMIO LUMPOKOWN 3pYAULLIUM B Pa3HbIX 06NaCTAX 3HAHWM,
NOCTOAHHO NOBbIWaTb CBOM 06pa3oBaTe/IbHbIN U KYNbTYPHbI YPOBEHb.

2) CAaMOKOHTpPO/Ib:

AaBaTb OUEHKY HOBbIM CUTYaALLlUAM, BHOCUTb KOPPEKTUBbLI B 4eATENIbHOCTb, OLLEHNBATb COOTBETCTBUE
PE3yNbTaTOB UENAM;

BNaAeTb HaBblKaMM no3HaBaTe/IbHOM ped)neKcvm KaK OCO3HaHMA coBepLUaemblX AeﬁCTBMVI n
MbICTUTENDBbHbIX NPOUECCOB, UX PE3YNbTATOB U OCHOBAHMM, UCMNO/Ib30BaTb I'IpMéMbI pecbnekcmm anAa
OUEHKHN CUTYyauun, Bbl60pa BEPHOro peweHunA;

YMeTb OUeHNBATb PUCKUN N CBOEBPEMEHHO NPUHUMATDL pelleHNA NOo NX CHNXKEHUNIO,

NMPUHMMATb MOTUBbI N aPryYMEHTbI APYTUX NPU aHaIn3e pe3ynbTaToB AEATE/IbHOCTU,



3) npuHAaTHe ceba u gpyrux:

npUHMMaTb cebs, NOHMMas CBOM HeA0CTaTKN U IOCTONHCTBA;

NPUHUMaTb MOTUBbI M apPryMeHTbl APYruX NPU aHaAnse pesynbTaToB AeATeNbHOCTH;
npu3HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLINBKK;

pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C MO3ULMU LPYIOT0 Ye0BEKA.

NPEAMETHbDIE PE3Y/1bTATbI

MNpeameTHble pe3ynbTaTbl OCBOEHUS COAEPKAHUA yuebHOro npeameTta «bruonorna» Ha yrybnéHHom
YPOBHE OPUEHTMPOBAHbI Ha obecneyeHne NpodubHOro 0byyYeHns obydatowmxca Guonornmn. OHm
BK/IOYAIOT: cneundmyeckmne ana 6Monormm HayyHble 3HaHMA, yMeHUs U cnocobbl AeNcTBUiA No
OCBOEHMWIO, MHTEpNpPEeTaL MK U Npeobpa3oBaHMIO 3HAHUI, BUAbI AeATEbHOCTU MO NOJAYYEeHUI0 HOBbIX
3HAHUI M UX NPUMEHEHMIO B PA3/INUYHbIX YYEOHbIX, @ TAK}KE B PeasibHbIX YKU3HEHHbIX CUTYaLUAX.
MNpeameTHble pe3ynbTaTbl NPeaCcTaB/eHbl NO FO4am U3YYEHUS.

MpeameTHble pe3ynbTaThl 0CBOEHMA ydebHoro npeameta «buonorua» 8 11 Kaacce foNXHbI OTPaXKaTb:

cpOpPMMPOBAHHOCTL 3HAHWIA O MecTe U PosIM BUONOTUM B CUCTEME €CTECTBEHHbIX HayK, B OpMUPOBAHUMU
COBPEMEHHOW ecTecTBEHHO-HaYy4YHOM KapTUHbI MUPa, B MO3HAaHMM 3aKOHOB NPUPOAbI U peLleHnm
3KOJIOTMYECKMX NPobaeM YeIoBEYECTBA, A TAKXKe B peLleHMM BONPOCOB PaLMOHa bHOMO
npUpPoAOoN0ab30BaHMA, U B POPMMPOBAHUN LLEHHOCTHOTO OTHOLLEHUA K MPUpPOoAE, OOLLECTBY, YENOBEKY,
0 BK/IaZie POCCUICKUX U 3apyberKHbIX Y4EHbIX-61oN0roB B passuTme bruonoruuy;

YMeHMe BNaaeTb CUCTEMOW BMOIOrMYECKUX 3HAHWUIA, KOTOPAsA BKAKOYAET OnpeaeneHmsa n NoHMMaHue
CYLLHOCTM OCHOBOMOAAraloLWmx 6MoNorMyecknx TePMMHOB M NOHATUN (BUA, 3KOCcUcTeMa, Brocdepa),
b6uonoruyeckmne Teopum (aBontounoHHas Teopua Y. [lapBuHA, CUHTETUYECKAsA TEOPMA 3BOAOLUM),
yuyeHus (A. H. CeBepLioBa — 0 NyTaAX W HanpaBaeHusx asonoummn, B.U. BepHagckoro — o 6uocdepe),
3aKOHbI (reHeTnyeckoro paBHoBecuaA . Xapaun n B. BanHbepra, 3apogblesoro cxoactea K. M. bapa),
npasuna (MMHumyma H0. Jinbumxa, sKkonornyeckor Nupammnabl SHeprum), rmnoTesbl (rMnoTesa «Mmmpa
PHK» Y. Tunbepra);

ymeHue Bnagetb OCHOBHbIMU METOA4AaMMN HAY4YHOIo NO3HaHUA, UCNOJIb3yEMbIMU B 6uonormyeckmx
nccnenoBaHUAX XMUBbIX 06BEKTOB 1 3KOCUCTEM (OI'IVIC&HME, n3ImepeHue, Ha6mo,u,eHl4e, 3KCﬂepMMeHT),
cnocob6amm BbIABAEHUSA U OUEHKWN aHTPONOreHHbIX N3MEHEHUN B npupoae,;

YMeHWne BblaeNATb CyweCTBeHHblIe NPU3HaKKN: BUO OB, 6MOI'EOLI,EHO3OB, 9KOCUCTEM U 6MOCd)epbl,
CTa6VII'IVI3VIpleLLI,EI'O, ABUVXYLLEro 1 pa3pbiBatowero eCteCtBeHHOro 0T6opa, annonartpuyeckoro n
cnmnaTpuyeckoro BM,D,OO6pa3OBaHVIFI, BNAHNA OBUNXKYLWUNX CUN 3BOIIOUNN Ha I'EHOd)OHLI, nonynauun,
I'IpMCI'IOCO6!1€HHOCTVI OpraHM3mosB K cpeae 06VITaHMFI, yepeanoBsaHuA Hal'lpaBJ'IEHMﬁ 3BoONKOUNN,
KpPpyrosopoTa BeWeCTB U NOTOKA 3HEPINUN B IKOCUCTEMaAX;

YMeHWne yCTaHaB/INBaTb B3aMMOCBA3U MeX 4y npoLecCaMmun 3BoNOUUN, ABNKYLWLMUMU CUNTaMN
aHTponoreHe3a, KOMMNOHEHTAMW Pa3/IMYHbIX SKOCUCTEM U I'IpMCI'IOCO6}'IEHMFIMM K HUM OPraHn3mos,

YMeHWne BblABNIATb OT/INYUTE/IbHbIE MPU3HAKN XKUBbIX CUCTEM, I'IpMCI'IOCO6/'IEHHOCTb BMOOB K cpene
06MTaHVIﬂ, abnoTNUYECKUX N BUOTMYECKMX KOMMNOHEHTOB 3KOCUCTEM, B3aMMOCBA3EM OpraHM3mos B
COO6U.I,€CTBaX, AdHTPONOreHHbIX M3MEHEHMIN B IKOCUCTEMAX CBOEN MECTHOCTY;

YMeHne Ncnoab3oBaTtb COOTBETCTBYOLWME apPTryMEHTDI, 6MOJ'IOI'M‘-IeCKyPO TEPMUNHONOTNIO U CUMBOJIUKY ANA
AO0Ka3aTeNbCTBa poACTBa OPraHM3MOB Pa3HbIX CUCTEMATUYECKUX rpynn, B3aUMOCBA3N OPraHM3MoOB U
cpeapbl O6VITaHVIH, eANHCTBa Ye/N0BeYECKUX pac, HeO6XOAMMOCTM COXpaHeHnA MHOFOO6pa3Mﬂ BNOOB U
9KOCUCTEM KaK yC/10BUA COCYLLECTBOBAHMNA NpUpOabl M HENOBEYECTBA,



YMeHune pellaTb buonornyeckune 3a4a4M, BblABNATb NPUYNHHO-CNeACTBEHHbIE CBA3U MeXAaYy
nceneagyembimm bronornyecknmum npoueccamum n AsneHnamm, aenatb BbiBOAbl N MPOrHO3bl Ha
OCHOBAHWMW NONYYEHHbIX pe3y/1bTaToB,

YMeHMe BbINOAHATb NabopaTopHble U NpaKTU4eckme paboTbl, cobntogaTe NnpaBuaa npu pabote ¢
y4yebHbIM 1 nabopaTtopHbiM 060pyA0BaHUEM;

yMeHMe BblABUraTb MMNoTesbl, NPOBEPATb UX IKCMEePUMEHTA/IbHbIMU cpeacTsamu, GopMyanpys Lesb
nccnenoBaHMA, aHaM3MPOBaTh NOJyYEHHbIE Pe3ybTaTbl M AenaTb BbIBOAbI;

YMEHMe y4acTBOBaTb B y4ebHO-MCC/Iea0BaTeIbCKoM paboTe No 61Moaorum, sKoIOrMn U MeauLnHe,
NpoBOAUMOWM Ha 6a3e WKOAbHbIX Hay4YHbIX 0BLWEeCcTB, U Ny6AMYHO NPeaCcTaBAATb NOYYEHHbIE Pe3y/bTaTbl
Ha YYEeHUYECKUX KOHbepeHUMAX;

YMeHMWe OLEHMBATb FMNOTE3bl U TEOPUM O MPOUCXOKAEHMM KU3HW, YEJIOBEKA U YETOBEYECKMX Pac, O
NPUYMHAX, NOCNeACTBUAX M cnocobax NpesoTBpaLLeHMA F06aNbHbIX U3MEHEHWUI B Buocdepe;

YMEHMeE OCyLLEeCTBAATb 0OCO3HAHHbIN Bblbop 6yayLen npodeccnoHanbHOM AeaTenbHOCTN B 061acTu
61on0rnMm, sKoAOrMn, NPUPOLONOIb30BAHUA, MeANLNHbI, BUOTEXHONOMMK, NCUXONOTUN, BETEPUHAPUN,
CEe/IbCKOTO X03AMCTBA, NULLEBOM NPOMbILLIIEHHOCTH, YrNybnaTb NO3HABaTeNbHbIA MHTEpPEC,
HanpaB/EeHHbIV Ha OCO3HAHHbIV BbIOOP COOTBETCTBYOLWEN NPOdeccUn U NPOSOIKEHNE BUONOTNYECKOTO
06pa3oBaHUA B OpraHn3aumsax cpegHero npodeccMoHaNbHOro M Bbicllero obpasoBaHus.






11 KNACC

KonunuecrBo yacos

dneKTpoHHble (undposbie)

Ne n/n HanmeHoBaHue pa3genos U Tem Nporpammbl
/ Pa3A porp Beero KoHTponbHbie MpakTnyeckune obpasoBaTtenbHble pecypcbl
pa6orTbl pab6oTbl
1 3aporxkaeHue n passuTne 3BOMOLUOHHbIX 4
npeacraBaeHnin B buonornm
2 MwuKpo3aBonoLMA N eé pesynbTaTsl 14 2
3 Makpoasoatouma u eé pesynsTathl 6
4 MpouncxoxaeHne u pa3BuUTUE KU3HW Ha 3emne | 15 1.5 Bubnnoteka LLOK
https://m.edsoo.ru/7f413368
5 MpoucxoxaeHne YyenoBeKa — aHTponoreHes 10 1
http://school-collection.edu.ru/).
OKoNorMa — Hayka 0 B3aMMOOTHOLIEHUAX _
6 OpraHM3MOB U Hal0praHM3MeHHbIX CUCTEM C 3 0.5 http://ebio.ru
OKpY»KaloLyeit cpenon http://bio.1september.ru/urok/
7 OpraHunsmbl 1 cpega obuTaHus 9 1.5 http://djvu-inf.narod.ru/
8 3KoNorna BMA0B 1 NonNynsaLmi 9 0.5 http://biology.ru/index.php
3Konorma coobuLects. IKoAOrMYECKue
9 12 0.5
cucTembl
10 Buocoepa — rnobanbHas akocuctema 6
11 YenoBek 1 oKpyrKatoLana cpea 6
OBLLEE KO/TMYECTBO YACOB MO NMPOrPAMME 102 0 7.5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




11 KNACC

Konuuecrtso yacos

Ne Data OneKTpoHHble
n/n Tema ypoka 8 KoHTponbHbie MNpakTuueckue usyueHus undposbie
cero pabotbl paboTbl obpasoBaresnbHble
pecypcbi
1 SBontoUMOHHAA Teopua Y. apsuHa. [IsuKyLipye cubl 1
asonounun sngos no Y. Japsuny
5 Bopbba 3a cyLLecTBOBaHME, €CTECTBEHHbIN U 1
NCKYCCTBEHHbIM 0THOP
dopmrpoBaHME CUHTETUYECKON TEOPUM IBOIOLLUN.
3 STanbl 3BO/IIOLMOHHOIO NpoLecca: MUKpoasoaouua n | 1
MakpOo3BO/IIOLINA Bubnnoteka LIOK
4 MonynAauma — anemeHTapHaa eaAnHMLA 3BOAKOLUN 1 https://m.edsoo.ru/7f
413368
3aKoH reHeTn4yeckoro pasHosecua K. Xapgm, B. htto://school
5 BaHbepra. /labopaTtopHasn paboTa «BbiasneHue 1 0.5 -
. collection.edu.ru/).
N3MEeHYMBOCTU Yy ocobeit ogHoro BUaa»
http://ebio.ru
6 dnemeHTapHble GpaKTopbl 3BOAOUNK. DPPEKT 1
ocHosaTena. IPPeKT BYTbIIOYHOro rop/blLLKa http://bio.1septembe
r.ru/urok
7 Mwurpaunn. M3onaumm nonynaumii: reorpapuyeckas, 1 _
6uonoruyeckan http://divu-
inf.narod.ru/
EcTecTBeHHbI OTOOP — HanpasaaAoWMA GaKTO
8 E) P it & P 1 http://biology.ru/inde
asontouuu. Monosoii oToop
x.php
9 Mpncnocob1eHHOCTb OPraHN3MOB KaK pesy/bTaT 1 05
MUKpPO3BOAOLMN. JlTabopaTopHas paboTa «U3yyeHune



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

apomop@do30B 1 MANMOAZANTALUMNI Y PACTEHUI U
HKUNBOTHbIX»

Mpumepbl NPUCNocobaAeHN y OpraHM3MoB:
mopdonornyeckune, duUsnMonormyeckme,

10 brnoxnummyeckue, nosegeH4yeckme. JlabopaTopHas 0.5
pabota «[lprcnocobaeHnsa opraHU3MoB U UX
OTHOCUTE/IbHAA L,enecoobpasHOCTbY
Bua, ero Kputepun 1 CTpyKTypa. JlabopatopHas
11 paboTa «CpaBHeHWe BUA0B Mo Mopdoiormyeckomy 0.5
KpUTEpUIO»
12 CtpyKTypa BMAa. BuaoobpasoBaHue Kak pesynbtaT
MUWKPO3BOAOLUMU
13 CBA3b MUKPO3BONOLMU U 3INNAEMMUONOTUN
Makpossontouusa. ManeoHToNornyeckme meToabl
14 P H A Bubnnoteka LIOK
N3y4YeHMA 3BOIOLNM
y 4 https://m.edsoo.ru/7f
Buoreorpaduyeckne metoabl N3y4eHUSA 3BOIOLUMN. 413368
15 OMBpUONIOrMYECKNE U CPABHUTENBHO- htto://school-
Mmopdonornyeckme MeTodbl U3y4eHumsA 3BOOLNN collection.edu.ru/).
16 MonekynspHo-reHeTU4YecKmMe, BUOXMMUYECKME U http://ebio.ru
MaTeEMaTMYECKNE METOAbI U3YYEHMA IBONOLMMU _
http://bio.1septembe
17 O6ume 3aKOHOMEpPHOCTM 3BOIOUMMK. AQanTUBHas r.ru/urok/
paanaumns. HepaBHoMepHOCTb TEMMOB 3BONOLUMU .
http://djvu-
18 HayuHble runoTtesbl NPOUCXOXKAEHNA KM3HU Ha 3emne. inf.narod.ru

JoHay4Hble NpeacTaB/ieHMA O 3aPOXKAEHUN KU3HN.



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/

19

OcCHOBHbI€ 3Tanbl HEOPFraHWUYECKOM 3BONIOLLUMN.
MnoTe3bl 3apOXKAEHNA KU3HN

20

Uctopuna 3emnu n metoabl €€ UsyyeHus.
NabopatopHas pabota «M3yyeHne u onucaHne
MCKOMaeMblIX OCTAaTKOB APEBHMUX OPraHNU3MOB»

0.5

21

HauanbHble aTanbl opraHMYecKom 380OLUM.
SBOMIOLUA IYKAPHNOT

22

OcCHOBHbI€ 3Tanbl 3BO/IOLMM PACTUTENBHOFO MUPA.
MpakTuyeckas paboTa «M3yyeHne ocobeHHoCTeM
CTPOEHUSA PACTEHWNI Pa3HbIX OTAENO0BY

0.5

23

OCHOBHbI€ 3Tarnbl 3BO/IOLMM }KUBOTHOTO MMPA.
MpakTuyeckas paboTa «M3yyeHne ocobeHHocCTeM
CTPOEHUSA NMO3BOHOYHBIX }KNBOTHbIX»

0.5

24

PasButune M3HU Ha 3emne no 3pam 1 nepunogam.
Maccosble BbIMNPAHNA — 3KONOTMYEeCKMNE KPU3UCHI
npowsnoro

25

CoBpemeHHbI 3KOSI0TMYECKUIA KPU3KC, ero
ocobeHHocTM. CoBpemeHHan cMcTeMa OpraHUYecKoro
npoLuaoro

26

OCHOBHble cucTeMaTnyeckume rpynnbl opraHnM3mos

27

AHTpOI'IOﬂOI'VIﬂ — HayKa o0 yenoseke. Pa3sutune
I'Ipep,CTaBHEHMﬁ O NPOUCXoXOgeHNN YenosekKa.

28

MecTo YenioBeKa B CMCTEME OPraHUYecKoro Mmpa.
NabopaTtopHas pabota «M3yyeHne ocobeHHoCTeM
CTPOEHMUSA CKeNneTa YesloBeKa, CBA3AHHbIX C
NPAMOXOXKAEHNEM»

0.5

http://biology.ru/inde
X.php



http://biology.ru/index.php
http://biology.ru/index.php

29

Osuxyuime cunbl aHTponoreHesa. CoOoTHOLIEHNe
6UONOTMUYECKUX U CoLMabHbIX GaKTOPOB B
aHTponoreHese

30

OcHoBHble cTaguu aHTponoreHesa NaneoreHeTnKka u
nasieoreHoMUKa.

31

SBO/IIOLUA COBPEMEHHOTO YesioBeKa Yenoseyeckne
pacol. MpakTnyeckasa pabota «M3yyeHune
3KOJIOTMYECKUX adanTaunii YenoBeKa»

0.5

32

Mexancum N/IMHAPHbIE METOAbl aHTPONO/I0ITNN

33

3apokaeHue 1 passuTHe aKonornn Metoapl
aKosiornn. JlabopatopHas pabota «M3yyeHne metogos
3KOJIOTMYECKUX UCCNEL0BAHNIAY

0.5

34

3HauYeHuMe IKONOTUYECKUX 3HAHWUI AN15 Ye0BEKa.
JKonornyeckme paKkTopsl

35

AburoTtuyeckme paktopbl. CBET KaK 3KOIOrMUYECKNA
dakTop. /labopaTopHasa paboTta «BbiAaBneHne
npucnocobaeHnii OpraHM3MoB K BIMSHUIO CBETa»

0.5

36

AbuoTtnyeckune pakTopsbl. TemnepaTtypa Kak
3Konoruyecknin dakrtop. JlabopatopHana paboTa
«BblfiBNEeHMe NpncnocobeHnin opraHM3mMoB K
BAVAHMIO TEMNEPaTYPbI»

0.5

37

AbuoTnyeckme dhakTopbl. BNaxHOCTb Kak
aKonornyeckuii paktop. labopatopHas pabota
«AHaToMMYecKMe 0CobeHHOCTU PaCTeHWUI U3 pasHbIX
MecT 0buTaHuA»

0.5

Bubnnoteka LOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru

http://bio.1lseptembe
r.ru/urok/

http://djvu-
inf.narod.ru/

http://biology.ru/inde
x.php



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

Cpeabl 06UTaHMA opraHnMamos. bruonornyeckme

38
pUTMbI. }KU3HEHHble popMbl OpPraHNM3IMoB
BroTtnyeckume pakTopbl. 3HaYEHME BUOTHUYECKUX
39 B3aUMOAENCTBUM A/1A CYLLLECTBOBAHMA OPraHN3MOB B
cpeae obuTaHuA
DKONOrMYECKNE XapPaKTEPUCTUKN NONYAALMNN.
40 OcHOBHble NOKa3aTen NONYyAALUN: YACIEHHOCTb,
NJ0THOCTb, BO3PACTHAA M NONOBasA CTPYKTYpa
41 OCHOBHble NOKa3aTenn NONyAALUN: POXKLAEMOCTb,
NPUPOCT, TEMMN POCTa, CMEPTHOCTb, MUTPaLLUK Bubavnoreka LIOK
https://m.edsoo.ru/7f
DKonornyeckas CTpykTypa nonynaumn. JuHamumka 413368
42 nonynauum n eé perynauma. Kpmeble pocta htt hool
://school-
YMCNEHHOCTM nonynAaumn. Kpusble BbIXKMBaAHMUA )
collection.edu.ru/).
43 dKonoruyeckas H1Wa Buaa. JlabopaTopHas paboTa 0.5 htto://ebio.ru
«MpucnocobaeHns cemsiH pacTeHNI K pacceneHno»
http://bio.1septembe
m Bua, Kak cuctema nonynaumin. 3akoHOMepPHOCTH r.ru/urok/
noBeaeHusa U MUTrPaLnii } KUBOTHbIX
http://djvu-
45 CoobuecTBo opraHM3amoB — 6MOLEHO03. IKocucTema inf.narod.ru/
KaK OTKpbITaa cucrema . .
http://biology.ru/inde
46 KpyroBopoT BeLLecTs 1 NOTOK SHEPTMU B SKOCUCTEME. x.php
OCHOBHble NOKa3aTeM 3KOCUCTEMDbI
47 dKonormyeckne nupammnabl. IameHeHumsa coobliects —
cyKueccum
48 MpupogHble 3KOCUCTEMbI. IKOCUCTEMbI O3€EP U PEK.

DKoCMCTEMDI MOpEﬁ 1N OKeaHOoB



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

49

MpupoaHbie 3KOCUCTEMbI. DKOCUCTEMBI TYHAP, 1ECOB,
cTenemn, NycTbiHb

50

AHTpOMOreHHble 3KkocncTembl. YpboakocucTemsl.
MpakTuyeckana paboTta «M3yyeHne n onncaHue
ypbo3aKkocucTembl»

0.5

51

3akoHOMepHOCTN GOPMUPOBAHUA OCHOBHbIX
B3aMMOZLENCTBUI OPraHM3MOB B SKOCUCTEMAX

52

MexaHn3Mbl BO34,EMNCTBMA 3arPA3HEHUI Pa3HbIX TUNOB
Ha cybopraHn3meHHOM, OpraHM3MeHHOM,
NONYAALMOHHOM U SKOCUCTEMHOM YPOBHSAX

53

Buocdepa — obwennaHeTapHasa 060104Ka 3emnu.
YyeHue B. U. BepHaackoro o
6nocdepe.3aKOHOMEPHOCTM CYLLECTBOBAHMA
6uocdepbl KpyroBopoTbl BELLECTB U
6MOreoXMMmmnYeckmne LUKbI

54

3oHanbHOCTb 6Mochepbl. OCHOBHbIE BUOMBI CYLLN.
YcToMuMBOCTb BMOCHEepbl. IKONOTUUYECKME KPUBUCHI U
UX NPUYUHBI

55

BosgelicTBue yenoBeKka Ha bBuocdepy. AHTponoreHHoe
BO34EeMNCTBME HA PACTUTENbHbIN N }KUBOTHbIA MUP

56

OxpaHa npupoabl. OCHOBHbIE MPUHLMMbI YCTOMYNBOTO
Pa3BUTUA Ye0BEeYECTBaA U NPUPOAbI. PaunoHanbHoe
NPMpPOAONO0/b30BaHME U COXPAHEHNE BUONOTUYECKOTO
pasHoobpasma 3emaun

57

0606ueHne no Teme « MUKPO3BOAOLUA U eé
pe3ynbTaTbi»

Bubnnoteka LIOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru

http://bio.1septembe
r.ru/urok/



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/

0606ueHne no Teme « Makpoasoatoums u eé

58
pe3ynbTaTbi»

59 0O606uieHMe No Teme «MPOUCXOXKAEHWNE U pa3BUTHE
WU3HU Ha 3emne»

60 0606ueHne no Teme «lponcxoxkaeHune YenoBeka —
aHTpomnoreHes»

61 0O606LLeHME NO TEME «DKOSIOMMA — HayKa O
B3aMMOOTHOLLEHUAX OPraHN3MOB»

62 06061eHMe no Teme «OpraHM3mbl U cpeaa
obuTaHUa»

63 0606LuLeHME NO TeMe «DKOI0TMA BULOB M MONYAALNIA»

64 0O606ueHMe no Teme «buocdepa — rnobanbHan

IKOoCHUcCTtema»

http://djvu-
inf.narod.ru/

http://biology.ru/inde
x.php



http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

Bubnnoteka LOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru

http://bio.1lseptembe
r.ru/urok/

http://djvu-
inf.narod.ru/

http://biology.ru/inde
x.php
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Bubnnoteka LLOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru

http://bio.1lseptembe
r.ru/urok/

http://djvu-
inf.narod.ru/

http://biology.ru/inde
x.php

OBLEE KO/TMYECTBO YACOB MO NMPOrPAMME

64

7.5



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUABI AN1A YYHEHUKA

METOAUYECKUE MATEPUADbI ONA YYUTENA

1.B.C.PoxnoB. TemaTU4eCKUI U UTOTOBbIN KOHTPOIb. COOPHUK NpoBepoYHbIX paboT. Buonorua. 10 kKnacc.
Mocksa 2014r.

3. O.M.AyaknHa. buonorma 6-11 knaccbl. [MpoBepoyHbie TeCTbl, Pa3HOYPOBHEBbIE 3a4aHMA. Bonrorpas:
Yuntens, 2012r

4. H.A.boraaHoB. KOHTPONbHO-U3MepUTebHble MmaTepuansbl. buonormna 10 knacc. PTOC. Mocksa. Bako,
2016r.

5. A.A.KupuneHko. brnonorua. Pasgen «3BoatouUnA opraHM4eckoro mmpa». Teopusa, TPEHUPOBOYHbIE
3agaHuA. Jlernon, 2016r.

6. A.A.KupuneHko. bnonorua. Pasgen «leHeTuka». Bce Tvnbl 3agay. TpeHMpoBoYyHaA TeTpaab. J1IernoH,
2016r

7. C.1.KonecHukos. bruonorua. Pasgen «3konormna». Teopua, TPeHUPOBOYHbIE 3agaHunA. JlernoH, 2016r.

8. B.C.Poxn10B. TeMaTHUYECKMUI U UTOFOBbIN KOHTPOb. COOPHMK NpoBepoYHbIX paboT. Buonorms. 11 knacc.
Mocksa 2014r.

LseyoB.. Buonorus. Obwas 6monornsa 10-11 knaccbl. Mockea. [ipoda.2012r.

10. H.A.borgaHoB KoHTponbHO-U3MeputenbHble matepuansl. bruonorma 11 knacc. ®roC. Mocksa. Bako,
2016r.

LIU®POBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

1. «EguHas konnekuma LUudposbix O6pasosaTtesbHbix Pecypcos» (Habop undposbix pecypcos K
yyebHunKkam nnHum B.B. MaceuHuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -MaTtepuanbl K ypoKy. Bce paboTbl, Ha OCHOBE KOTOPbIX CO3AaH
caunT, 6bi1m onybanKoBaHbl B raseTe "Buonoruna”. ABTopamu caita npogenaHa 6onbluan paborta
MO CUCTEMATU3MPOBAHMIO Fa3eTHbIX CTaTel C YY4ETOM LUKONbHOM y4ebHOoM Nporpammbl No
npeamety "buonorua”.

7. http://ebio.ru/ - dneKTPoHHbIN yuebHUK «Bronorua». CoaepskuT Bce pasaenbl buonorum:

60TaHUKY, 300/10TNI0, aHATOMMIO U GU3MONOTUIO YETIOBEKA, OCHOBBI LLUTONIOTUM U TEHETUKM,
3BOJIIOLMOHHYIO TEOPUIO M IKONOTUIO. MOXKET BbITb PEKOMEHA0BAH YYalMMCa A1A
camocToaTeNbHOMi paboTbl.

8. http://djvu-inf.narod.ru/ - anekTpoHHas 6ubamoTeKa

http://biology.ru/index.php - CaiiT ABnseTca UHTepHeT — Bepcuei yuebHOoro Kypca Ha KOMMaKT-AuCKe
"OTKpbiTan buonorua".
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Mepuop, ceHTAbpb OKTAGPb HOAGPb \nekabpb O6bem yyebHoro [06bem yuebHoro
nposeaeHnn BpeMeHMHU, BpeMeHMHU,
OL,EHOYHbIX OTBOAMMOIO Ha  [3aMnIaHMPOBAHHOTO
npoueayp n3yyeHue Ha npoBeaeHue
y4ebHbIX OLLeHOYHbIX
YpoBeHb = = = =
g o Q ¢ npeameTos (3a  [mpoueayp Bcex
nposeaeHnn I3 : = : s Y
- Jdo I - Jdo I - Jdo I - | © [nepwog ,Ha YPOBHEl OT BCETO
OL,EeHOYHbIX 40 43 30 43 1 J0 93 T 30 23 o
S 3L 38 ge L 3¢ de 2L 2T ge 2L 2 T |kotopbiit o6bema yuebHoro
q g3 g g g3 d g g3 q g 93
npoueayp S g2 d g’ d= ¢ d’x 9= ¢ d’x d= ¢
I 22 25 €262 035 €2 €2 g3 §2 €L [cocTasnen BpemeH# (3a
I I I I
g o0 = g 0 = S0 3= § o5 =
2 ds do 92 ds do 22 d= ds 22 ¥ 45 rpaduk) nepuoa ,Ha
@ S© S I Jo SO© ST Jo SO© ST Jo SO ST o
o I 15 fo I 5 Jo I IS5 o I o |(nonyrogue/roa))KoTopblii cocTasneH
O 99 dS Sl dQ9Q d&5 So d9 d5 S0 dQ o=
oL M S MO g g o S MO g g o X MO g g o X o O r ad)MK)
¢ $5 §5 90 86 95 92 S5 §5 98 §5 §3 P
8 Jao 33 g6 Ja I3 86 Ja FI €6 3o I3 |
aTta 16.0 21.1 18.1 16.
nposefeHnA 9- 0- 1- 12-
(yuebHas 20.0 25.1 22.1 20.
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MpaduK KOHTPObHBIX paboT no 6uonormm 11 Knacc




