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3.11. Pabouas mporpamma y4yeOHoro mpeamera «buosorus» (0a30Bblil

YPOBEHb)

[MOACHUTEJIBHAA 3AITNMCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OWOJIOTMHM TEOPETUYECKYIO OCHOBY JJisi OINpeAesieHUs
MOJIX0A0B K (DOPMHUPOBAHUIO COACpKaHUS YyueOHOTo mpeamera «bBHOJOTHS» COCTABUIIM:
koHnenrtyaibHbie TTooxkeHnss @I'OC COO o B3auMo0OyCIIOBICHHOCTH TIeJIeH, COJIep KaHMS,
pe3yabTaToB 00yueHHs U TpeOOBaHUN K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
OOIIMX HENSIX U MPUHIHUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpasoBanusi B Poccuiickoit ®Penepannu, a Takke IMOJOKEHUS O creuupuke
Ouosnoruy, e€ 3HaYeHUH B TO3HAHWU JKUBOM MPHUPOABI U OOECIEeUeHUU CYIIECTBOBAHUS
yenoBeyeckoro obmectBa. COriacHO Ha3BAaHHBIM IIOJIOKEHUSM, ONpEAETICHbl OCHOBHBIC
(GyHKIMH POrpaMMBbI TI0 OUOJIOTHH U €€ CTPYKTYypa.

[IporpamMma mo Ouonoruu AaéT MpeICTaBICHHE O IEsAX, 00 oOmiel crpateruun oOydeHwus,
BOCIIUTAHMUSI M PAa3BUTHS OOydalOLIUXCs CpeAcTBaMH ydeOHOro mnpeamera «buonorus»,
orpeneNseT 00s3aTeNbHOE MPEAMETHOE COJEepXkKaHHUEe, €ro CTPYKTYpY, paclpeaeseHue Io
pazzenaM U TeMaM, peKOMEHAYEMYIO TIOCTIeA0BaTENbHOCTh U3YyUeHHs y4eOHOro MaTepuaa ¢
yu4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa3oBaTeNIbHOTO
mpoIiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJarommuXxcs.

B nporpamme 1o 6uon0rHn TakkKe yUUTHIBAIOTCS TPEOOBAHUS K TUNIAHUPYEMBIM JTUYHOCTHBIM,
MeTamnpeIMETHBIM U MTPEIMETHBIM pe3ybTaTaM 00ydeHus B GOPMUPOBAHUU OCHOBHBIX BUJIOB
yueOHO-T103HABATEIbHON JEATEIbHOCTH/YUeOHBIX JCHCTBUI OOYyJaromuXcs MO OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOTO 00pa30BaHUs.

B nporpamme mo Ouomorumum (10-11 kmaccel, 0a30BbIi ypOBEHB) pEaTU30BAH MPUHIIHII
MPEEeMCTBEHHOCTH B M3y4eHUHM OHOJOTHHM, Onarojaps uyeMy B HeH MpocMaTpUBaeTCs
HaIpaBJICHHOCTh Ha Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (DOPMUPOBAHHEM E€CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil JHMYHOCTHU, HSKOJOTHYECKOTO MBIIUICHHUS,
NPEJCTaBICHUNA O 370pOBOM 0OOpa3e XU3HU M OCpeKHBIM OTHOIIEHHWEM K OKpYKaromien
npupoHoit cpene. [loaToMy Hapsay ¢ M3ydeHHEM OOIIECOMOIOTUYECKUX TEOPHH, a TaKkKe
3HAaHUI O CTPOCHUU JKUBBIX CUCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B
HUX IMIPOLIECCOB B MPOTrpaMMe MO OMOJIOTUH Y/eIEHO BHUMAaHNUE UCTIOIB30BAaHUIO TTOTYyYEHHBIX
3HAHUW B TIOBCEIHEBHON JKM3HHM [UIsl PEIICHUS MPHUKIATHBIX 3a7ad, B TOM YHCIE:
npoUIaKTUKU  HACJIEICTBEHHBIX  3a00JeBaHUIl  4eloBeKa, MEAMKO-TeHETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBAHMS  HKOJOTMUYECKH  1IE€JIECOOOpa3HOr0  IMOBEICHHS B
OKpY>Kalolllel NMpUpPOIHOM Cpelie, aHalr3a BIUSHUS XO35MCTBEHHON AESATEIbHOCTH YEIOBEKa
Ha COCTOSIHME TIPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIIEHUE BHUMAHMS K TIPUKJIIaIHON
HampaBlIeHHOCTH Yy4yeOHoro mnpeamera «buonorus» mNpoAMKTOBAHO HEOOXOAUMOCTHIO
oOecriedeHUsT YCIOBHM JUIsI pEHICHUS OJHOW M3 AaKTyalbHBIX 3aJad ILIKOJBHOTO
OMOJIOTMYECKOT0 00pa3oBaHUsA, KOTOpas MpesamnoyiaraeT (GOpPMHPOBAHHUE Y OOYYAFOIITUXCS
CTIOCOOHOCTH alalTUPOBATHCS K M3MEHEHUSIM JMHAMUYHO Pa3BHBAIOLIETOCS COBPEMEHHOTO
MHUpa.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHUS 3aHMMaeT BaxkHoe Mecto. OnHa
obecrieunBaeT (OPMHUPOBAHUE Yy OOYUAIOMIUXCS MPEICTABICHUNA O HAyYHOH KapTHHE MHUPA,
pacupsier u 0000mIaeT 3HAHUS O JKUBOW HpUpOZe, €€ OTIUYUTENBHBIX MPU3HAKAX —
YpOBHEBOIl OpraHM3allid U HBOJIOLUHU, CO3MAET YCIOBUS JUIS: MO3HAHUS 3aKOHOB KUBOM
npupoabl, ¢GopMupoBaHus (YHKIIMOHATBLHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO U
6e30macHOro 00pasa *KU3HU, FKOJOTUIECKOTO MBIIIICHHS], IEHHOCTHOTO OTHOILIEHUS K JKUBOM
MIPUPOJIC U YETOBEKY.



Bosbiioe 3HaueHrne OGMONIOTHUS UMEET TaKKe JUISl PeIIeHUs] BOCIIUTATEIbHBIX M Pa3BUBAIOIINX
3a/1a4 CpeHero o0Iero oOpa3oBaHus, COIMATU3AMKN o0yJaronuxcs. M3ydenue Ononoruu
obecnieunBaeT yciaoBusl Ui (OPMUPOBAHUS WHTEIUICKTYalbHBIX, KOMMYHHKAI[MOHHBIX U
MH(OPMALIMOHHBIX  HABBIKOB, ACTETHYECKOM KYJIbTYphl, CIHOCOOCTBYET HHTErpaluu
OMOJIOTMYECKUX 3HAHUHN C MPEACTABICHUSMU U3 APYTHX y4eOHBIX MPEIMETOB, B YACTHOCTH,
¢bu3ukn, xumMud W reorpaduu. Ha3BaHHBIE TOJOXEHHS O MpPEIHA3HAYCHUH YYEOHOTO
npeamera «bHoNOTHS» COCTaBUIM OCHOBY JUIsl ONpEAENCHHsS IOAXOJ0B K 0TOOpy u
CTPYKTYpPUPOBAHHUIO €TO COJEPKAaHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

Otb6op conmepkanus yueOHOTO mpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUHI KyJIbTYPOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM 00yYaIOUIHeCs JOIKHbI
OCBOMTD 3HAHUS U YMEHHSI, 3HAaUUMBIE 17151 (OpMUPOBaHUS 00LIEH KyIbTYpHhl, ONPEACISIONINe
a/JIecKBaTHOE TIOBEJIEHUE YeJIOBEKAa B OKpY)KalolleW MpHUpPOAHOI cpene, BOCcTpeOOBaHHBIE B
MTOBCETHEBHOM JKU3HH U MPAKTHUECKOM esTenbHOCTH. Oco00e MeCTO B ATOU CHCTeMe 3HAHUN
3aHMMAIOT D3JIEMEHTHl COJEpP)KaHUS, KOTOpbIE CIYyXXaT OCHOBOWM [uid (QOpMHUpPOBaHUS
MIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTUHE MHUpPAa W LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUHA OHOJIOTHYECKOro 00pa3oBaHusl.
CTpyKTypHpOBaHHE COJAEp)KaHUS Y4eOHOTO MaTrepuana B TIporpamMme M0 OHOJIOTHU
OCYILIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUI 00 OTIIMYUTENbHBIX 0COOEHHOCTSAX
KUBOM IPUPOJBI, O €€ YpOBHEBOM OpraHU3alMM U 3BOJIIOLUU. B COOTBETCTBHM C 3TUM B
CTPYKType yueOHoro npeameta «buonorusy» BblieIeHbI CIEAYIONUE CO/lep KaTeIbHbIe TUHUU:
«buonoruss kak Hayka. Merombl Hay4dyHOro TMoO3HaHUS», «KieTka kak Ouomoruyeckas
cucrema», «OpraHu3sM Kak Ouojormyeckas cuctema», «Cuctema u MHOrooOpasue
OpPraHMYECKOTO MHpay, «IBOJIOLHUSA >KMBOW NPUPOIBD), «IKOCUCTEMBI M IPHUCYIIHE UM
3aKOHOMEPHOCTH.

Llenp wm3yuenust yueOHOro mnpeamera «buomorus» Ha 0a30BOM YypOBHE — OBJIAJCHHE
00Oy4arolUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aliy >KUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN HCII0JIb30BaTh STH 3HAHUS I TPAMOTHBIX JeHCTBUI
B OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TPOOJIEM.
JlocTiokeHne Ienu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE O0YYarOIIUMUCS CUCTEMbI 3HAHUNA O OMOJIOTMYECKHX TEOPUSX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWJIaX, CIyXallluX OCHOBOM g (opMupoBaHUS
IIPEICTABICHU O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJAaX HAy4YHOI'O IO3HAHWA,
CTPOCHHH, MHOTOOOPa3uN U OCOOEHHOCTSX KMBBIX CHCTEM PA3HOIO YPOBHSI OpraHu3allvy,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHUH;

¢dbopMupoBaHue y OOy4aroUMXcs IO3HABaTENbHBIX, HMHTEUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B MpOIIecce aHaIM3a JAHHBIX O IMYTAX Pa3BUTHUS B OMOIOTUHM HAYYHBIX B3TJIAI0B,
UJel U MOAX0I0B K M3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJICHHE y 00yJaromuxcst o0mel KyiabTypbl, (yHKIMOHAIHLHON IPaMOTHOCTH, Pa3BUTHE
YMEHHI OOBACHATH W OLIEHHWBATh SIBJICHUS OKPYXKAIOUIEro MHpa >KUBOW MIPUPOIBI Ha
OCHOBaHUWU 3HAHUU U OMBITA, MTOJTYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dbopMupoBaHUe y 00y4JaroUMXcsd YMEHUN WITIOCTPUPOBATh 3HaYCHHE OMOIOTMUYECKUX 3HAHUI
B IPAKTUYECKOM AESATETbHOCTH YEI0BEKA, Pa3BUTUH COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUI
1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHHE YOSKAEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS UEJIOBEKOM JKHBOM MPUPOIDI,
HEOOXOJUMOCTH OEpEeXHOTO OTHOUIEHUS K HEHW, COONIOACHUS OTUYCCKUX HOPM IpHU
MPOBEICHUHU OMOJIOTHYECKUX MCCIIEI0BAHMIA;



OCO3HaHME IICHHOCTH OMOJIOTMYECKUX 3HAHUN JJIs1 TOBBILICHUS YPOBHS 3KOJOTHUYECKOU
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUM W yMEHHH B TOBCEAHEBHOM MXH3HU [UIS OLIEHKU
MTOCJICICTBHI CBOCH NEATEIIBHOCTH IO OTHOIIEHHUIO K OKpYXKalomeh cpeae, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIIOCHNE Mep MPO(PUIAKTUKH 3a00JI€BaHHA.

B cucreme cpeagnero obmero oOpa3zoBanusi «buonorus», mzydaemas Ha 0a30BOM YPOBHE,
ABIISICTCA 00s3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOISIIUM B COCTAaB IPEAMETHOW 00JIacTH
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHI.

Jlnst u3ydenus: OMojoru Ha 6a30BOM ypOBHE CpPEIHEro oouiero oopa3oBaHusl OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemno), B 11 kimacce — 34 vaca (1 gac B Heneio).

COAEPXAHUE OBYUEHUA

10 KJIACC

Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMH C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMHU
€CTECTBEHHBIMU HayKamH, (uiaocoduei, STUKOU, ICTETUKOW U TMpaBoM. Ponp Owonoruu B
(dbopMUPOBaHUH COBPEMEHHOI Hay4IHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaYK.
MeToapl TO3HAHMS KUBOW MPUPOJIBI (HAONIOAEHUE, SKCIIEPUMEHT, OMUCAHHE, U3MEpEeHUE,
KJaccu(uKanus, MOCIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa TaHHBIX ).

JleMoHcTpanuu:

[Moptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabmuip! 1 cxembl: «MeToabl TO3HAHUS )KUBOU TTPUPOIBI.

JlaGopaTopHble U paKTU4ecKrue paboThI:

[Ipaktrueckass pabora Ne 1. «Mcmonp3oBaHWe pPa3IUYHBIX METOAOB TIPH H3YYCHUU
OMOJIOTUYEeCKIX 00BEKTOBY.

Tema 2. JKuBble CUCTEMBI U KX OpraHU3aIus.

JKusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: Onoiaorun. OTIndne KUBBIX CUCTEM
OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMocucTeM U UX pa3HOOOpasue. Y pOBHH OpraHU3aMK OMOCHCTEM: MOJICKYIISIPHBIH,
KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYISIHMOHHO-BUIOBOH, 3IKOCHUCTEMHBIN
(OmoreoreHOTHYECKHUIT ), OMOCEPHBIN.

JleMoHcTpanuu:

Tabmuie! u cxembl: «OCHOBHBIC TPU3HAKH KU3HUY, «Y POBHHU OPTaHU3AINN KUBOUM IPUPOIBI.
O6opynoBanue: moaens Mosiekybl JJTHK.

Tema 3. X¥uMHUUECKU COCTAB U CTPOEHUE KIIETKHU.

XUMUYECKUI COCTaB KJIETKU. XMUMHUYECKHUE DJIEMEHTBI: MaKpOdJIEMEHTbI, MUKPOIJIEMEHTHI.
Bopa u MuHepanbHbIC BEIIECTBA.

OyHKIMH BOJbI U MUHEpAIbHBIX BelleCTB B KieTke. [loanep:kanrne ocMOTHYECKOro OaaHca.
benku. CoctaB u cTpoeHre OeNKOB. AMUHOKHCIOTBI — MOHOMEpPHI OenkoB. HezameHuMBIC U
3aMEHUMBIC AMHHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OCIKOBOM
MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS M UYETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenKkoB. bruonornyeckue GyHKIN OEITKOB.

depMeHThl — Owonoruueckue karanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBINH IIEHTP,
cyoctpatHas cnenuuyHocTh. Kodepmentsl. Butamuabel. OTimuus ¢GepMeHTOB OT
HEOPTaHMYECKUX KATAIU3aTOPOB.

VYrineBonbl: MOHOCaxapubl (TIIOK03a, pubo3a M J€30KCHpHO03a), Arcaxapuisl (caxaposa,
JAKTO3a) W ToJIMcaxapuabl (Kpaxmal, TIUKOTEH, IeJUIriio3a). buomornyeckue (yHKINU
YTJIEBO/IOB.



Jlumuaer: Tpurmuuepusl, pochomunuasl, crepouast. I napogunsHo-ruapodoOHbIE CBOWCTBA.
buonornueckue ¢ynkuun aununoB. CpaBHEHUE YIJIEBOIOB, OENKOB M JIMIHAOB Kak
HCTOYHUKOB PHEPIHUH.

Hykneunoseie kucnotel: [JHK u PHK. Hykneoruasl — MOHOMEpPHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢pynkiuu JJHK. Ctpoenne u ¢pynkunu PHK. Buner PHK. AT®: ctpoenue u
byHKIIHIH.

[{uTonorus — Hayka o kjietke. Kinerounas Teopus — nmpumep B3auMoJecTBUs uaeh U pakToB
B HAYYHOM ITO3HAaHUU. METOIbl U3y4EHHUSI KIETKH.

Knerka kak menoctHas kuBas cuctema. OOlIye MpU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, moJyiekyisl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumbl  KIETOK: dyKapHOTHYECKass H  MpokapuoTHueckas. (OCOOEHHOCTH  CTPOCHHUS
MpoKapuoTHueckoi kieTku. Knerounas crenka Oaktepuid. CTpoeHHE 3YKapHOTHYECKOM
KJIeTKH. OCHOBHBIEC OTIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHas CTEHKA, TJIUKOKAIMKC, MX (QYHKIIHU.
[Tna3maruueckass MemOpana, e€ cBoiicTBa W (yHkIuH. LluToruasma m e€ opraHoubI.
OnnomemOpannble  opranouasl  kimetkw: OIIC, ammapar ['onbmKH,  JTHU30COMBI.
[losiyaBTOHOMHBIE OpraHOMABl KJIETKU: MUTOXOHIApHMH, Iutactuabl. llpomcxoxnenue
MUTOXOHJApHUI U miacTua. Bunael mnactun. HememOpanHble opraHOU bl KIETKH: pUOOCOMBIL,
KJIETOYHBIM LEHTP, LEHTPUOJIM, PECHUYKH, XKIyTUKA. DyHKIHMHM OpPraHoMAOB KIETKH.
Bxmtouenns.

Snpo — perynaropHelid 1eHTp kieTku. CTpoeHue sapa: siaepHas o00J0uKa, Kapuoriazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JleMoHcTpanuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. lllneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panxiaun, K. M. bap.

Juarpammsbl:  «PacnpeneneHue  XMMHYECKMX — DJIEMEHTOB B HEKHUBOW  IIPUPOACY,
«Pacnpenenenne XMuMUYECKHX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuuer u cxemsl: «llepuoguueckas TabiMIa XUMHYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbD», «buocunres Oenkay, «CTpoeHue MojeKkynsl Oenka», «CTpoeHue
depmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenune monekynsr ATO», «Ctpoenue
ASYKAPUOTHUYECKON KIIETKN», «CTpOe€HHE >KMBOTHOM KIETKN», «CTpOCHHE paCTUTEIHLHOU
KIETKW», «CTpoeHue NMpOKapHOTUUECKON KIETKN», «CTpOeHHE salipa KIETKW», «YTIEBOIBIY,
«JIuouaeny.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyJOBaHWE Ui TPOBEACHUS HAOIIONCHHH,
U3MEpEeHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEpHAbHBIX
KJIETOK.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

Jlaboparopnass pabora Ne 1. «M3yueHue KaTadUTHUECKON aKTUBHOCTH (epMEeHTOB (Ha
MpUMepe aMIJIa3bl WIN KaTajaas3bl)y.

JlaGopatopnas pabota Ne 2. «/3yueHune cTpoeHuUs KJIETOK pacTeHUi, JKUBOTHBIX U OakTepuit
107, MUKPOCKOIIOM Ha FTOTOBBIX MUKPOMPENapaTax U UX OMUCAHUEY.

Tema 4. XKuznenesTenbHOCTb KIETKU.

OOMeH BemiecTB, WM MeTa0oIn3M. ACCUMUIIAIUSA (TUTACTUYECKUI OOMEH) M TUCCUMMJIISIIHS
(oHepreTuyecknii 0OMEH) — JBE CTOPOHBI €IMHOIO Tporecca MeTabonuzma. Poib 3akoHOB
COXpPaHEHHUS BELIECTB U SHEPTrUU B IOHUMaHUU MeTaboIn3Ma.

Tunbl oOmeHa BemiecTB: aBTOTPOGHBIA M TeTepoTpodHbid. Ponb ¢epmeHTOB B 0OMeHe
BEILIECTB U MIPEBPAICHUYU YHEPTUHU B KIIETKE.



@otocunte3. CperoBas u TemHOBas (Haszbl ¢orocuHTe3a. Peaknum QorocuHTE3A.
OddextuBHOCTh (poTOCHMHTE3a. 3HaueHWe (GOTOCHMHTE3a ISl KU3HM Ha 3emsie. BrusHwue
YCIIOBHI cpelibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocuHTEe3. XEeMOCHHTE3UPYIOlie OaKTeprH. 3HaUueHUEe XeMOCHHTE3a ATl )KU3HHU Ha 3emIIe.
DHepreTudeckuii oOMeH B kjeTke. Paciiernienne BemecTs, BbIICICHUE U aKKyMYJIHUPOBaHUE
SHEpPIUM B KJIETKE. DTambl SHEpreTudeckoro obmena. I'nmkomms. BposkeHue M ero BUABL
Kucnoponnoe okucienue, win KieTodHoe apixanue. OxucnurenbHoe GochopunupoBaHue.
D PeKTUBHOCTD IHEPTETHIECKOTO OOMEHA.

Peaknun marpuuynoro cuHTe3a. [‘eHetmueckas wuHpopmamms u JIHK. Peanuzarus
reHEeTHYeCKO MHpopManuu B KieTke. ['eHeTHueckuil Koa 1 ero cBoicTBa. TpaHCKpUIIIUS —
MatpuuHblii cuaTe3 PHK. Tpancnsnus — 6nocunTtes 6enka. Dramnsl Tpancisiuu. KonupoBanue
aMMHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie popmel sxu3nu — Bupychl. Mctopust otkpeitus BupycoB (JI. Y. BanoBckuii).
OcoOeHHOCTH CTPOEHHS U KU3HEHHOTO LMKJa BUpycoB. bakrepuodaru. bonesnu pacrenmid,
YKUBOTHBIX U U€JIOBEKA, BhI3bIBa€MbIe BUpycaMu. Bupyc nmmynoaedunura yenoreka (BUY) —
Bo30yautens CIIM/la. OOpaTtHas TpaHCKpUIIMsA, peBepTasza UM uHTerpasa. lIpodunakTuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00I€BaHUM.

JleMoHcTpanuu:

[Toptpetsr: H. K. Konsuos, J1. . UBanosckuii, K. A. Tumupsses.

Tabmuiet u cxembl: «Tumbl nutanusy, «Metabomu3zm», «MUTOXOHIIPUSY, « IHEPTeTUICCKUI
obmen»,  «Xmnoporumacty, «®Porocunte3n, «Ctpoenme  JIHK», «Ctpoenune wu
¢bynkunonupoBanue reHa», «CunHres Oenka», «['eHeTmueckuit kony», «Bupycw»,
«bakrepuodarn», «CtpoeHue u >ku3HeHHbIH 1wk Bupyca CIIWMa, Oakrtepuodaray,
«Penmukanmsa [JHK».

Ob6opynoBanne: moxaenu-anmaukanuu «Yasoenue JIHK wu Ttpanckpumnuums», «buocuuTes
6enkay, «CTpoeHue KIeTKu», Moienb cTpykTypsl JTHK.

Tema 5. Pa3MHOXKEHUE U MHIUBUIYATBHOE PAa3BUTUE OPTaHU3MOB.

Knerounblii 0WKI, WM KU3HEHHbIM LUK KieTku. MHtepdaza m muto3. [Ipomeccsl,
nporekatomue B uHTep(daze. Permmukamnus — peaknus matpuanoro cunre3a JJHK. Crpoenue
XpOMOCOM. XpPOMOCOMHBII Ha0Op — KapHOTHIL. J{MTUIOUAHBIA U TarIOUJHBIH XPOMOCOMHBIE
Habopbl. Xpomatusl. L{utonornueckrne 0CHOBBI Pa3MHOKEHUS U MHAUBUTYalIbHOTO Pa3BUTHUS
OpPraHHU3MOB.

Jenenne knetkn — Muto3. Craanu murtosa. [Iponeccsl, mpoucxoasmme Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrNYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudesnb KJISTKH — allonTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U MmojoBoe. Buasl 6ecrionoro pa3MHOXKEHUS:
JielieHrue HaJBOe, TOYKOBAHUE OHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BET€TATUBHOE
pa3MHOkeHHe. MIcKyccTBEHHOE KJIOHHPOBAHHUE OPraHU3MOB, €0 3HAUEHUE JIJIS CEJIEKLINH.
[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Metiio3. Cranuu wmeioza. Ilpouecchl, mpoucxonsiue Ha craausx Menosza. [loBegenue
xpomocoM B Meo3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE MEN03a.
["ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Y XKMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHMKH U simuHuKU. OOpa3oBaHue U Pa3BUTHUE IMOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/,
AWLEKIIeTKa) — chepMaToreHe3 M oBoreHe3. (OCOOCHHOCTH CTPOCHHMS SWUIEKICTOK |
criepMmaro3onoB. OmnogorBopenue. [laprenorenes.

WupuBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (AIMOpHOreHes3). DTarlbl
SMOpPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JApOOJieHHE, TacTpyJsaLus,



opranorenes3. IlocToMOpHoHaNbHOE pa3BuTHE. THUIBI MOCTIMOPHOHATBHOTO PAa3BUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BrusiHME cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CHIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHHMS: CTPOCHHE CEMEHHM, CTaauu
pPa3BUTHSL.

JleMoHcTpanuu:

Tabmuuer u cxembl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOBY», «JBOIHOE OIIOJOTBOpEHUE Y
[IBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE pacTeHHi», «JleneHue KieTku
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOoeHHEe XpOMOCOMBI», «KIeTOUHBIN MUK,
«Penmukanus JTHK», «Mwuto3y», «Meito3y», «[Ipsmoe n HenpsiMmoe pa3BUTHE», «I aMeTorenes y
MJIEKOITUTAIOIIMNX U YesioBeKay, «OCHOBHBIE CTAIUM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKponpenaparbl «CrnepMaTo3ouabl MIIEKOMHUTAIOIIEr 0y,
«Sinekiierka MiaeKonurawmero», «KaprokuHes B KJI€TKax KOpeENIKa JIyKa», MarHUTHas
MoeNb-anIuKaius «/lenenue xknetku», monens JIHK, Moaens metadazHoit XpOMOCOMBI.
JlaGopaTopHble U MpaKTU4YeCKrue paboTHI:

Jlaboparopnast pabora Ne 3. «HaGmiomenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKPOIMpENapaTax.

Jlaboparopnast pabora Ne 4. «M3ydeHwe CTPOCHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HaciieicTBEHHOCTh M UBMEHYHMBOCTH OPTaHU3MOB.

[Tpenmert u 3anaun reHeTUKU. McTopust pa3BUTHS TeHETUKH. POJIb TUTOIOTUU B SMOPUOIIOTUN
B CTAHOBJICHUM T'€HETUKU. Bkian poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE T€HETUKH.
MeTopl TeHeTUKY (THOPHUI0IOTHYECKUM, IMTOTEHETHYECKHA, MOJICKYIISIPHO-TEHETUICCKH ).
OCHOBHBIE T€HETUYECKHE MOHATUA. |'eHeTHuecKass CHMBOJIMKA, HCIOJb3yeMas B CXeMmax
CKpEILLIMBaHHM.

3aKOHOMEPHOCTH HACJIEIOBaHMs PU3HAKOB, ycTaHOBJIeHHBIEC ['. Mennenem. MoHornb6pumanoe
CKpellMBaHHE. 3aKOH eauHooOpa3usi THOPUAOB MepBOro  mokoyeHus.  [IpaBumio
JTOMUHHUPOBaHUA. 3aKOH paclierieHus Npu3HakoB. ['mmore3a yuctoThl ramet. [lomHoe u
HETOJIHOE JOMUHUPOBAHUE.

JlurubpugHoe  ckpelMBaHUE. 3aKOH  HE3aBHCHMOIO  HAacJelOBaHUs  MPHU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI TUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIM3UPYIONIEe CKPEIUBaHuUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAaHUS 7Sl ONIPEIETICHUS TEHOTHUIIa OCOOH.
CueruieHHoe HacnezoBaHue mpu3HakoB. Pabora T. MopraHna 1o CIenjeHHOMY HacJIeJOBAHUIO
reHoB. Hapymienue crienienus TeHoB B pe3yJibTaTe KpOCCUHIOBEpPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTU. [ eHeTUUeCKre KapThl.

I'eneruka mosa. XpoMOCOMHOE OIpeeseHne mosa. AYyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble opraHu3Mbl. HacienoBanue Npu3HAKOB, CHEIJICHHBIX C
TOJIOM.

N3menunBocTh. Buabl MN3MEHUMBOCTH: HEHACHEACTBEHHAs W HacieacTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHOW HM3MEHYUBOCTH. XapaKTEpUCTHKAa MOAM(PHUKAIUOHHON H3MEHYMBOCTH.
BapuanuonHslii psa u BapuanuoHnHas kpusasi. Hopma peakuuu npusHaka. KoanuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKHU U UX HOpMa peakuuu. CBoiicTBa MOIM(DUKAIIIOHHON N3MEHYMBOCTH.
HacnencTBenHasi, Wiy TEHOTHIIMYECKAas, M3MEHYMBOCTh. KoMOWHAaTHBHAs W3MEHYHBOCTb.
Meiio3 W TMOJOBOM TMpoIleCC — OCHOBA KOMOWHATHMBHON WM3MEHYMBOCTH. MyTalrmoHHas
M3MEHUYMBOCTh. Kiaccuukamusi MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
MPUYUHBI MyTaluii. MyTareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACTEICTBEHHON
n3MenunBocty H. U. BaBuiosa.

BresaepHas HaCI€ACTBEHHOCTh U N3MEHYUBOCTb.



I'eneruka uyenoseka. Kapuorun uyenoBeka. (OCHOBHBIE METOJbI TEHETHKU YEJIOBEKa:
TCHEATOTHYCCKUN, OJIM3HEIOBBIM, IMTOTCHETHYECKUH, OHMOXUMUYECKHA, MOJCKYISPHO-
reHeTudyeckuid. COBpEeMEHHOE ONpe/eNIeHNE T€HOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAaHUE,
TeHOTHIMPOBaHKE, B TOM uucie ¢ nomonisto [11[P-ananu3a. HacnencrBennbie 3a0oieBaHus
YelioBeKa: TEHHbIE OoNie3HH, OOJE3HHM C HACIEJACTBEHHOW MPEIpacloioKeHHOCTRIO,
XxpoMocomHble Oonie3nu. Comarhyeckue W reHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIHITBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUITAKTHKY U JICUCHUS T€HETHIECKIX
Oose3Hel. MenMKO-reHeTHYECKOe KOHCYIbTUPOBAHKE. 3HAUYCHNE MEIUIIMHCKON TeHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETHIECKUX 3a00JIeBaHUI YEeTTOBEKA.

JleMoHcTpanuu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecorckwnii, H. 1. BaBunos.

Tabmuier u cxeMbl: «MOHOTHOPHIHOE CKPEUIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH paclICIJICHUs] M €ro LUTOTeHEeTHYecKas OCHOBa», «3aKOH YHCTOTHl TaMeTy,
«durubpunnoe ckpemruBanuey, «L{uTomorndeckue OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS,
«Meino3y, «B3zauMoneHcTBUE aJUIETbHBIX TE€HOBY», «['€HEeTMYECKHEe KapThl PaCTECHUH,
KUBOTHBIX M 4YeloBeKay, «I eHeTuka nomna», «3aKOHOMEPHOCTH HACJIEIOBAHMUS, CLUEIIIIEHHOTO
c mnojom», «Kapuorumbl deroBeKa M JKUBOTHBIX», «Buabl  H3MEHUHMBOCTHY,
«MoaudukanmoHHass U3MEHUUBOCTHY, «HacnemoBanue pesyc-dakropa», «['eHeTnka rpymnmn
KpoBU», «MyTalliOHHAs: U3MEHYUBOCTbY.

ObopynoBanne: Mojaenu-ammiukanun «MOHOTHOpUAHOE CcKpemuBanuey, «HemomHoe
JOMUHUpOBaHUE», «JlurndbpuaHoe ckpemmBanue», «llepekpéct xpomMocom», MUKPOCKOI U
MUKpornpenapar «/[pozodpuia» (Hopma, MyTaruu GOpMbI KPBLILEB U OKPACKU TeJa), repoapHii
«I"opox moceBHOI.

JlaGopaTopHble U MpaKTU4eCKrue paboThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO W JTUTHOPHUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnast pabora Ne 6. «M3yuenne MoaM(pUKAIMOHHOW W3MEHYHMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabota Ne 7. «AHanmu3 MyTanuid y 1po30¢uiIsl Ha TOTOBBIX MUKPOTIPEapaTax».
[TpakTuueckas padota Ne 2. «CocraBieHre U aHATTU3 POJOCTIOBHBIX YEIOBEKAY.

Tema 7. Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IIpolLecC. 3apOXkACHUE CENEKIMU U JoMecTukauus. Yuenue H. U.
BaBunoBa 0 1eHTpax HpPOUCXOXAECHHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuil. L{eHTpbl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOpOAA, IITAMM.

CoBpeMEHHBIE METOJIbI CeNeKIMU. MacCOBBI M HWHAUBUAYAIBHBIM OTOOPHI B CEJICKIIUH
pacteHuid u KUBOTHBIX. OIlleHKAa OJKcTepbepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE —
nHOpuAWHT. Ynctas nuHusA. CKpelmuBaHue YUCTHIX JUHUHN. ['eTepo3uc, uim rudpuHas cuia.
HeponctBennoe ckpemmBanue — ayrOpuauur. OtaanéHHas rubpuau3anus U e€ yCrexw.
HckyccTBeHHBI MyTareHe3 U MoJy4eHUEe MOJUIUIONIOB. JJOCTHKEHUST CeJIEKIUU PACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpaciab MNPOU3BOACTBA. ['eHHas WHXEHepus. OTalbl CO3IAHUS
pexomOunanTHOW JIHK u Tpancrennsix opranm3moB. Kierounas umxenepus. Kietounsie
KYJbTYpBI. MuKpOKIIOHATIBHOE pa3MHOXEHUE pacTeHui. KnonunpoBanue
BBICOKOITPOJIYKTUBHBIX CEIbCKOXO035UCTBEHHBIX OPTraHU3MOB. DKOJOTUYECKHE M ATHUYECKUE
npobaembl. MO — renernyeckn MOIU(DUIIMPOBAHHBIE OPTAaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. N. BaBusnos, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. MIBaHOB.



Tabmumer u cxeMbl: kKapTa «lIeHTpBI MPOWCXOXKIEHUS W MHOTO00pa3us KyIbTYPHBIX
pactenuit», «llopoapl gOMamIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX PaCTCHHUI»,
«Otnanénnas rudpuamsanus», «Paborer akamemuka M. ®@. HBanoBay, «llonummonausy,
«O0BEKTHl OMOTEXHOIOTUNY, «KJIeToUHbIe KYIbTYphI U KIOHHpOBaHUE», «KoHCTpyrpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKA IUIOJOB U KOPHEIUIONOB AUKUX (OPM U KyJIbTYpHBIX COpPTOB
pactenuii, repoapuii «CelbCKOX03SHCTBEHHBIE PACTECHUS.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

Okckypcusi «OCHOBHBIE METOIBI M JOCTHIKEHHS CEJICKIIMM PACTEHUN W JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IIJIEMEHHYIO (epMYy, COPTOUCTIBITATENIbHBIN y4acTOK, B TEIJIMYHOE
X03SIICTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJITACC

Tema 1. DBosrorIMoHHAsA OMOJIOTHS.

IIpennocslikyu BOSHUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouosorun. BiusHue 3BOTIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.
CugerenbcrBa 3BoMoNUU. [[aneoHTOIOrMUECKHE: MTOCIeI0BATEIbHOCTD MOSIBJICHUS BUJIOB B
MaJICOHTOJIOTUYECKON JieTonucH, nepexonnsie (opmbl. buoreorpaduyeckue: cxonctso u
paznuune (ayH U Gop MaTepUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHUEe: CXOJACTBA M paziuyus 3MOPHOHOB pa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIIOTMYHbBIC, PYAUMEHTApHBIE OPTaHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKHUE: CXOJICTBO MEXaHHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METaOOIMUECKUX ITyTeH Y BCEX OPraHNU3MOB.

OpomonnonHas Teopus Y. Jlapsuna. [Ipennochliku BO3HUKHOBEHUS TapBUHU3MA. JBHKYIIIHE
CHJIBI JBOJIIONMKM BUAOB 1O JlapBuHY (M30BITOYHOE PAa3MHOKEHHE TPU OTPAHUICHHOCTH
pecypcoB, HeompenenéHHas H3MEHUHMBOCTh, Oopb0a 3a CyIEeCTBOBaHHE, €CTECTBEHHBIH
oToop).

Cunrernueckas Teopus sBosonun (CTI) u e€ 0CHOBHBIE TTOJIOKEHUS.

MukposBontonud. [Tonynsius Kkak eIMHAIa BUAA U SBOJTIOLUH.

JIBrokymue cuibl ((hakTophl) SBOJIONMMU BUIOB B TpHpoae. MyTallMOHHBIM TpoIrecc M
KOMOMHATHBHAsI M3MEHYMBOCTh. [lOmynsiiiuoHHBIE BOJMHBI W Apeid reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHBII 0TOOp — HanpaBISIOMUI (akTop IBOTOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Tpucmoco0aeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT 3BOMIONUH. [Ipumepsl npucnocoOaeHuit y
opranu3mMoB. ApoMop(O3bl U HANOAAATITAIIUH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHBICE (HOpPMBI BHI000pa30BaAHMUS:
reorpagpuueckoe, 3KOJI0rHIECcKOe.

MaxkposBomtorusi. DPopmbl  3BOJIONUU:  (puUiIeTHYECKas, AWBEPreHTHas, KOHBEpPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue oT HeceUATU3UPOBAHHBIX IpeakoB. [Iporpeccupyromas crnenranu3anus.
AnantuBHas paguaius.

JleMoHcTpanuu:

[optpertsr: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkenb,
®. Mrwouutep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHMYECKOrO MHpa Ha 3eMiie», «3apOoAbIIIi MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CyliecTBOBaHUE», «EcCTeCTBEHHBII
otbop», «MHoOroobpasue CcOpToB pacTeHuii», «MHOroo0pasue TOpOJ KUBOTHBIXY,
«[lomymnsimuny, «MyTanmoHHasi W3MEHUYHMBOCTBY, «ApomMopdo3sly, «Mauoamantanuny,



«O6mas nmereHeparus», «/[Bmxymme cuiabl dBomonun», «Kapra-cxema wmapripyta
nyremecteust Y. JlapBuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCT
Opranu3MoBy, «I eorpaduyeckoe BU1000pazoBaHuE», « IKOJIOTHIECKOE BUI000PA30BAHUE).
ObopynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jMYHBIMHM THUIAMH OKpackH, HAbOp IUIOAOB U
ceMsiH, Koyutekuust «[IpuMepbl 3alUTHBIX MPUCTOCOOIEHUH Yy IKUBOTHBIX», MOJIENb
«OCHOBHBIE HAaNpaBJICHUS SBONIONUN», 00bEMHas Mojaenb «CTpoeHHE TOJOBHOTO MO3ra
II03BOHOYHBIX .

buoreorpaduueckas kapTa Mupa, kKomieKuus «©@opmMbl COXpaHHOCTH UCKOMIAEMBIX KUBOTHBIX
U pacTeHUi», Moaeib anmukanus «llepekpéct xpomocom», BiaxkHble penaparsl «Pa3surtue
Hacekomoro», «Pa3BuTHe nATYHmIKH», MUKpompemnapar «/po3oduna» (HopMma, MyTanuu
(OpPMBI KPBUTHEB U OKPACKH TEIa).

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

JlaGopatopnast padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.
Jlaboparopnast pabora Ne 2. «Omnucanwe MNPUCITOCOOJEHHOCTH OpraHu3dMa © eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMIIE.

JloHayuyHble TPEACTaBICHHUS O 3apOXKACHUM >XKU3HU. HayuHble TUmore3sl BO3HUKHOBEHUS
KU3HHU Ha 3emuie: abMoreHe3 W MaHCIepMUs. XUMUYECKasi IBOJIIOIUSA. AOHOTCHHBIA CHUHTE3
OPraHMYECKHUX BEIIECTB M3 HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE IOATBEP)KIECHUE
XUMHUYECKOH BoonnK. HauansHbIe aTansr Ononornyeckoi sBomtonud. [ unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKU U
ux 3Boorus. @opMUpOBaHHE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3HM Ha 3emie 1o 3pam U nepuojam. Karapxeil. Apxelickas u nIpoTepo3oicKas
apel. [lanmeosoiickas spa W e€ mepuoabl: KEMOPHMCKWN, OPIOBUKCKUN, CHUITYPUHUCKUH,
J€BOHCKH, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3so30lickas 3pa U €€ MepUoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30licKas 3pa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOTEHOBBIN.
XapakTepucTuka KiuMaTa W TEOJIOTMYecKUx mnpoieccoB. OCHOBHBIE ATambl 3BOJIOLUU
PaCTHTENBHOTO W KUBOTHOTO Mupa. ApomMopdo3bl Yy pacTeHUd U KUBOTHBIX. [losiBieHwmeE,
paciBeT U BHIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpraHMYECKOr0 MHpa KaK OTpakeHHE€ 3BOJIOLUU. OCHOBHBIE CHCTEMATUYECKUE
IpyMIbl OPraHU3MOB.

OBorous 4enoBeKa. AHTPOINOJIOrUs KaK HayKa. Pa3zBuTue npeacraBieHuil 0 IPOUCX0KIEHUU
yenoBeka. MeTopl u3yueHus: anTpornorenesza. Cxo/cTBa U pa3auuus YeaoBeKa U )KHUBOTHBIX.
CucremaTHuecKoe MOJ0KEHUE YEIOBEKa.

JBwxymue cunbl  (pakTopsl) aHTpororeHesa. HacneacTBeHHas W3MEHYMBOCTH U
€CTeCTBEHHbII 0TOOp. OOIIeCTBeHHBbIH 00pa3 KHU3HU, M3TOTOBJICHUE OPYIUHA Tpyna,
MBIIJICHUE, PEYb.

OCHOBHBIE CTaJAMM M BETBU SBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UYenoBeK yMenbli,
UYenoek mnpsmoxoasumi, YenoBek HeaHnepranbekuid, YenoBek pazymubiid. Haxoaku
HCKOIIAaeMBIX OCTAaTKOB, BPEMSI CYILIECTBOBAHUS, 00JIACTh PacpOCTpaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOHaHAas (eBpasuiickas), Herpo-
aBcTpayionHas (dPKBaTOpuaidbHAas), MOHTOJOHWIHAS (a3WaTCKO-aMEpUKaHCKas). YepTsl
MPUCIIOCOOJICHHOCTH TPE/ICTABUTENICH YEIOBEYECKHX pac K YCJIOBHUSM CYIIECTBOBAHHS.
EnunctBo venoBedeckux pac. Kputuka pacusma.

JleMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y. lapBuH.



Tabmumer u cxembl: «Bo3HukHOBeHUE CONHEUHOW CUCTEMBI», «Pa3BUTHE OpPraHHYECKOTO
mupa», «PacturenpHas knetka», «KuBoTHas kinerka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas CCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHUS
YesoBeKa U 4eJI0BEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MECTa MAJIEOHTOIOTUYECKUX HAXOI0K
IIPEAKOB COBPEMEHHOIO 4elloBeKay, «llpeBHenmme moam», «/IpesHue monu», «llepBbie
COBPEMEHHBIE JIIOIN», «HUenoBeueckue pachi».

Ob6opynoBanue: Mymspku — «lIpoucxoxaenue denmoBeka»  (OIOCTBI  aBCTPAJIOMUTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KPOMAaHBOHIIA), CICTIKU UITH N300paKeHHs] KAMEHHBIX OpyIuit
NEPBOOBITHOTO YeI0BeKa (KaMHU-YOITIEPhI, pyOuiia, ckpediia), reOXpOoHOIOTnYecKas Tabiuna,
KoJuieKIus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MpaKkTU4YeCKrue paboThI:

[Tpaktrueckas pabora Ne 1. «M3yueHHne MCKOMAEMBIX OCTAaTKOB PACTEHWW M JKUBOTHBIX B
KOJUIEKLIASX».

DKCKypcusi «IBOTIONUS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WIIH
KpaeBeaueCKU My3eil).

Tema 3. Opranu3Mbl U OKpyKarolas cpeaa.

DKoJ0rus Kak HayKa. 3aJaud U pa3Jenbl IKOJIOTUH. MeTo bl 3KOJIOTUYECKUX UCCIIEI0BAaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOuTaHus OpPraHU3MOB: BOJIHAA, HA3€MHO-BO3/1yIIHAs, IIOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!.

Okonornyeckue ¢aktopsl. Kraccudukanus skojgoruueckux (akTopoB: aOHOTHUYECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J[eicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.
AbOunornueckue  (GaxkTOpbl:  CBET,  TeMIeparypa,  BiIaxHOcTb.  DoTomepmoausm.
[IpucnocoOaeHust opraHu3MoB K IEHCTBUIO a0uoTnyeckux pakTopoB. buonornueckre puTMsl.
buotnueckue GaxTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUIA: KOHKYPEHIIHSI, XUIITHUYECTBO,
cumbuo3 u ero (¢opmel. [lapazutusm, Koomepanusi, MyTyajdu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaIu3M. 3HaueHHE OMOTHYECKHX
B3aMMOJICHCTBUII 1715 CYIIIECTBOBAHUSI OPTraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.
OKOJIOTHYECKHE XApaKTEPUCTUKH Nomyisiiuv. OCHOBHBIE IOKA3aTeld  MOMYJISILUM:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauusd. [[uHammuka
YUCJIEHHOCTH MOMYJISIIUY U €€ peryssaiusl.

JleMoHcTpanuu:

[Moptpetsl: A. I'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmumpl u cxemsl: kKapta «lIpupogasie 30HBI 3emin», «Cpeasl OOMTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pPOCTAa YHMCIEHHOCTU MMOMYJISLUU
nHpy3opun-tydenprny, «lIumespie enmny.

JlaGopaTopHble U MpaKkTU4YeCKrue paboThI:

Jlaboparopnast pabora Ne 3. «Mopdonornueckrne 0COOCHHOCTH PAaCTCHUM U3 Pa3HBIX MECT
oOUTaHUS.

Jlaboparopnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTuyeckas padora Ne 2. «[1oxc4€Tr IIIOTHOCTH MOMYIISAIMA Pa3HBIX BUJOB PACTCHHI.
Tema 4. Coo01iecTBa v DKOJIOTUYECKHAE CUCTEMBL.

Coo0bmiecTBO OpraHnu3MoB — OnoneHno3. CTpyKTypbl OHOLIEHO3a: BUOBAsA, IPOCTPAHCTBEHHAS,
Tpoduyeckas (numieBas). Bunbi-noMmuaantel. CBsizu B OUOIIEHO3E.

Okonornyeckue cucreMbl (3kocuctembl). llonsTHe 00 »dKocucTeMe U OHOTEOLEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBI JKOCUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemiecTB W MOTOK 3HEPruHM B dKocHcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie menu u cetd. OCHOBHBIE MOKAa3aTeNIM 3KOCUCTEMBI: Ouomacca,



OPOAYKIHS. DKOJIOTHYECKHE MUPAMUAbL: MPOIYKIIHUH, YACICHHOCTH, Ouomaccel. CBOMCTBa
HKOCHCTEM: YCTOMYUBOCTb, CAMOpPETryIIsiusi, pazButue. CyKieccus.

IIpuponHblE 3KOCUCTEMBI. OKOCHCTEMBI 03€p U peK. ODKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL. YpOoskocucTeMbl. buonorndyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak (akrop ycroiiunBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHMYECKOTrO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, cocraB u cTpykrypa ouochepst. Kusoe
BemectBO W ero (ynkmuu. OcobeHHOcTH Omochepsl Kak TIIOOATHPHOW 3KOCHCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas CBS3b B Ouocdepe.

KpyroBopotsl BemecTB ¥ OHOTCOXMMHUYECKHE IHMKIBI 3JEMEHTOB (yriaepoja, aszora).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B 6uochepe 3emin. AHTpomoreHHble U3MeHeHus B Omocdepe. [modanbHbIC
HKOJIOTUYECKHE TTPOOIEMBI.

CocyuiectBoBaHMe NMpUpoAbl U YenoBedecTBa. CoxpaHeHue OHOpa3zHOOOpa3usi Kak OCHOBA
ycroitunBoctu 6ruocdepsl. OcHOBa pallMOHATBFHOTO YIPABICHHS MPUPOIHBIMU PECYpPCaMU U
UX Hcronib3oBaHue. JloCTHKEeHNs OMOJIOTUHN U OXpaHa MPUPO/IBL.

JleMoHcTpanuu:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsl: «[lumessie menwn», «bUOIEHO3: cocTaB U CTPyKTypay, «lIpupomnHbie
coobmiectBay, «llemu muTaHus», «IKojormueckas mnupamuna», «buocdhepa u yenoBex»,
«JKocHCTEMa LIMPOKOIMCTBEHHOIO Jeca», «IJKOCHCTeMa XBOWHOro seca», «buoreHos
BofioéMay, «ArponeHo3», «lIpuMmepHble aHTPOMOreHHbIE BO3AECUCTBUS Ha MPUPOIYY,
«BaxHennmne UCTOYHUMKHU 3arpsA3HEHUs BO3JyXa U I'PYHTOBBIX BOA», «IlouBa — BakHeMIas
coctaBisitonas  o6mochepnr», «DakTopbl Aerpaganuu  mouBy», «llapHuUKOBBIH ADPerTy,
«DaKkTopsl PaAMOAKTUBHOIO 3arpsisHeHUs Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Oumocdepe», «O30HOBBIM 3kpaH Ouochepsr», «KpyroBopot
yriaepoja B 6uocgeper, «KpyroBopot a3ora B IpHpoie».

O6opynoBanue: Mojaenb-anmmInKanus «Tumuaaeie OMOIeHO3bI», TepOapuii «PacTuTenbHbIC
cooOmiecTBay, Komekiuu «buorenos», «Bpenutenn BaXXHEWHIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOdapuu M KOJUIEKIUH PACTEHUN U >KUBOTHBIX, MPUHAMJIEKAIIUE K Pa3HbIM
9KOJIOTMUECKUM TIpynmnaM ojgHoro Buuaa, KpacnHas xkHura Poccuiickoii ®enepauuu,
M300paKeHUSI OXPaHAEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA BA30BOM YPOBHE CPEJJHEI'O OBLIIET'O OBPA30OBAHUSA
Cormacho ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS
00y4aroIUMUCS TPOrpaMM CPeTHET0 OOIIET0 00pa30BaHUs: TUYHOCTHBIM, METANPEAMETHBIM

U IPEIMETHBIM.

JINYHOCTHBIE PE3VJIbTATHBI

B cTpykType JIHMYHOCTHBIX pe€3yJlbTaTOB OCBOEHHMS IpeaMera «buonorus» BblIIEIEHbI
CIIENYIONINE COCTABIISAIONIME: OCO3HAHWE OOYYAIONIMMHUCA POCCHUHCKOW TpakIaHCKON
UJEHTUYHOCTH — FOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIIEHUIO,
HaJIMYMe MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, ILeJICHANpaBIE€HHOE Pa3BUTHE BHYTPEHHHUX
yOexIeHUH TMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M HCTOPUUECKUX TPAAULIUN pa3BUTHUS
OMOJIOrMYECKOro 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOY4YarolIUXCsl PYKOBOACTBOBATHCA B
CBOEH JEATEIBbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, IPUCYLUIUMH CUCTEME



OMOJIOTMYECKOr0 00pa3oBaHUs, HAIWYME HKOJOTHMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH KU3HEHHBIC IIJIAHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHHUS MpeMeTa « BHOTOT U TOCTUTAIOTCS B €IUHCTBE YUeOHOU
U BOCIHTATEIbHON JAEATEIIBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCUHCKUMU
COLIMOKYJbTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMHU
B 00IlIeCcTBE NMpaBUIaMHU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MpOLIEcCaM CaMOIIO3HAHUS,
CaMOBOCHIUTAHUS U CAaMOPA3BUTHUSA, PA3BUTHUSI BHYTPEHHEN MO3UIIMH JIMYHOCTH, NATPUOTU3MA,
YBaXXEHHUs K 3aKOHY M MPABOIOPSIKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJIEHHUIO, B3AUMHOIO
YBaXKCHHs, OEpPEe)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICAUI0 H  TPAJAULIUAM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoi denepannu, NpUpoJIe U OKPYKAIOIIEH cpee.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTro mpeameTa «buonorus» MOMKHBI OTpakaTh
TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJCTBOBATHCSA  CHPOPMUPOBAHHOM
BHYTPEHHEN MO3MULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHUEHTALHM, ITO3UTUBHBIX
BHYTPEHHUX YOEXJCHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO
o0I1ecTBa, pacIupeHNe )KU3HEHHOTO OMBITA U OMBITA JACSITEILHOCTH B TIPOIECCE peaTn3aiiun
OCHOBHBIX HaIlpaBJICHUI BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpask1aHCKOTO BOCTIMTAHUSI:

c(OpMUPOBAHHOCTH I'PaXkTaHCKON MO3ULIUU 00Y4aIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO OOIIECTRa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBa)K€HHE 3aKOHAa U
MPaBONOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM AEATEIHHOCTU MPHU CO3JAAHUU YUYEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATENIBHBIX 33124, BHITIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3ULIMIO 110 OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM
'KM3HHU U OOBACHATH €6;

YMEHHE YUUTHIBaTh B CBOMX JECUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O B3aWMOJEHUCTBUS
TOJIEH ¢ pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUATBHBIM TOJIOKEHUEM;
TOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO BBIMOJIHEHHUS Y4YEOHBIX,
MO3HABATENbHBIX U MCCIENOBATENbCKUX 337a4, YBAKUTEIbHOIO OTHOIIEHUS K MHEHHIO
OIIOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;
TOTOBHOCTb K I'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) maTpUOTUYECKOT'O BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCHICKOM TPaKJAHCKOW HMJIEHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepell PoanHoO#, roplocTH 3a CBOMl Kpail, CBOIO
Ponuny, cBoil S3bIK M KYJIbTYpYy, HPOLUIOE U HACTOAIIEe MHOTOHAIIMOHAJIBHOIO Hapoja
Poccun;

LIEHHOCTHOE OTHOUIICHUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTHUSAX, TPY/E;

CIIOCOOHOCTH OILIEHWBAThH BKJIAJ] POCCHICKUX YUEHBIX B CTAHOBIICHHWE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHMs 3HA4YeHHs] OMOJOTMM B TMO3HAHMM 3aKOHOB MNPHUPOJbI, B JKU3HM YEJIOBEKa W
COBPEMEHHOTO O0IIeCTBa;

uzeitHas yoe:xx IEHHOCTh, TOTOBHOCTH K CIYXKEHHIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh 32
ero cyanoy;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0O HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIIOCOOHOCTH OILICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



OCO3HAHHWE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOWYUBOTO OYIYILEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLMAMU Hapoa0B Poccuu;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOUAsh ICTETUKY OBITa, HAYyYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLUIECTBEHHBIX OTHOLICHUIA;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;

TOTOBHOCTb K CAMOBBIPa)KEHUIO B PAa3HBIX BUAAaX UCKYCCTBA, CTPEMIIEHHE MPOSIBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usmyeckoro BocmuUTaHUsA, (DOPMHPOBAHUS KYIBTYPbl 30pPOBbS M HMOLKMOHAIBHOTO
Onaromnoxy4us:

MMOHUMAaHUE W pealn3aiusl 370pOBOTO U Oe3omacHOro obOpasa >KM3HU (30pOBOE MHUTAHUE,
COOJTFOICHHE TUTUEHUYECKIX TIPABHII M HOPM, COATaHCHPOBAHHBIN PEIKUM 3aHSATHI U OT/IBIXA,
perynspHas (u3MUecKass aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXHUYECKOMY 3JI0POBBIO;

MOHUMAaHHE LIECHHOCTH MPaBUJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO TOBEIEHUS
B CUTYalUsIX, YIPOKAIOIIUX 3I0POBbIO U KU3HU JIHOJEH;

OCO3HAaHWE TIOCIEACTBUA W HEMNpPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyIOBOTO BOCIIUTAHHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K aKTUBHOM JEATENIbHOCTH TEXHOJOTMYECKONW M COLMATbHOM HANpaBlIEHHOCTH,
CIIOCOOHOCTh MHHUIIMMPOBATH, IUIAHUPOBATH K CAMOCTOSITENILHO  BBIMIOJNHATH  TaKyHO
NesITeNIbHOCTD;

WHTEpEC K pasIu4HbIM cdepaM MNpoPecCHOHATBHON CSITENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOP OyayIIeH mpodeccru u pean30BbIBaTH COOCTBEHHBIC YKU3HECHHBIC TIJIAHBI;
TOTOBHOCTh U CIOCOOHOCTh K OOpa3OBaHHI0O M CaMOOOpPa30BaHHMIO Ha TMPOTSDKEHUU BCei
KHU3HU;

7) SKOJOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMUYECKH IieJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHHMKY >KM3HM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAaHMUS;

MOBBILIECHUE YPOBHS DSKOJOTUYECKOW KYNbTYpbl: MPUOOpETeHHE OMblTa IJIaHUPOBAHUS
MOCTYIKOB ¥ OLICHKU UX BO3MOXKHBIX TTOCIIEICTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

OCO3HaHHeE TN100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOsIeM U IyTel UX pelieHus;
CIOCOOHOCTH MCTOIB30BaTh MPUOOpETacMbIe IPU U3YUCHUH OMOJIOTUN 3HAHUS U YMEHUS MIPU
pereHuu MpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHUPOIONOIL30BaHUEM (COOII0ICHNE
MpaBUJI OBEACHUS B MPUPOJIE, HANIPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B SKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OnOChephl);

AKTUBHOE HEMPUATUE JECUCTBUMN, IPUHOCAIINX BPEJ OKPYXKAIOIIEN IPUPOJIHON Cpelie, YMEHHE
MPOTHO3UPOBATh HEOJArONPUSTHBIE JKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNENUCTBUN U NPEAOTBPALLATh UX;

HaJIM4YUE PAa3BUTOTO SKOJIOTMYECKOrO MBIIUICHHS, SKOJOTMYECKON KYJIbTYphl, OIbBITA
NESATEIbHOCTH 3KOJIOTMUECKOW HANpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHHUKATUBHOM M COLMAIbHOM MpPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOIMYECKON HApPaBIEeHHOCTH;

8) LICHHOCTH HAY4YHOT'O TIO3HAHMUSI:



c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha JIHAlore KyJIbTyp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYIHTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATENbCKOM KYIbTYPhl KaK CpPEICTBAa B3aMMOICHCTBUS
MEXY JIFOIbMU U TIO3HAHUSI MHUPA;

MOHMMaHue crnenudukn OWOJIOTMM KaK HayKd, OCO3HaHHs €€ poiau B (opmMupoBaHUU
paIlMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO TMpeAcTaBiIeHUs 00
OKpY’KarollleM MHUpE KaK O €AMHCTBE MPUPO/IbL, YEIOBEKa 1 OOIIECTBA, B TO3HAHUH IPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOIeM COXpaHEHUS! IPUPOTHOTO PABHOBECHS;
yOeXKAEHHOCT, B 3HAYMMOCTU OHOJIOTHUU [UIsl COBPEMEHHOM IMBMIIM3AIMK: O0ecredeHus
HOBOTO YPOBHSI Pa3BUTHsI MEJUITMHBI, CO3/IAHUE MEPCTICKTUBHBIX OMOTEXHOIOTUM, CTIOCOOHBIX
peliaTh pecypcHble MPOOIeMbl Pa3BUTHUS YEIOBEUECTBRA, MOMCKA ITyTEH BHIX0/1a U3 TI100aIbHBIX
IKOJIOTHUECKUX TpoOiieM U oOecredeHHsi TepexoJa K YCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY UCIIOIB30BAHUIO IPUPOAHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAH/IaPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyUEHUU OMOJIOTMYECKUX 3HAHUI B LIENSAX MOBBILICHUS 00Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4acTh (DYHKIIMOHAIBbHOM
TPaMOTHOCTH 00yJaronuxcs, popMUPYyEeMOid PY U3YyIECHUN OMOJIOTHH;

MOHMUMAHUE CYIIHOCTH METOJIOB TIO3HAHMSI, HWCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BAaTh IOJydyaeMble 3HAHUS AJIs aHalu3a U OOBSICHEHUS SIBICHUI
OKPYKAIOIIEero MUpa U MPOUCXOISAIIUX B HEM W3MEHEHUMN, YMEHHUE JIenaTh 00OCHOBAHHBIE
3aKJIIOUYEHHS HAa OCHOBE HAy4yHBIX (DAaKTOB M HMMEIOIIMUXCS JAHHBIX C IENbI0 MOJyuYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO HCIIOIb30BaTh OMOJIIOTMYECKUE 3HAHUS [Tl pEIeHUs] TPoOIeM
B PEaNIbHBIX KU3HEHHBIX CUTYAIIHIX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JeATeIbHOCTH, FOTOBHOCTb OCYILECTBISATH MPOCKTHYIO M
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJNYUYEHHIO HOBBIX 3HAHUN MO OHWOJOTHH B COOTBETCTBUU C >KU3HCHHBIMHU
MOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI yueOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HaYUMBIC IS (DOPMHPOBAHHS MHPOBO33PCHHSI OOYYAIOIIUXCS MEKTUCIUTLINHAPHBIC
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHS, OTPaKAIOLIUE IEJIOCTHOCTh HAYYHON KapTHHBI
MHUpa U crenru(UuKy METOA0B TIO3HAHMS, UCTIOIh3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHHE, IPOLIECC, CUCTEMa, HAyYHBIH (aKT, MPUHLHII, TUIIOTEe3a, 3AKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCICNOBaHUE, HAONIOACHHE, W3MEpPEHHE, OKCIEPUMEHT W JAPYTuX),
YHHUBEpCcaJbHble yueOHbIe AeHCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKAaTUBHBIE, PETYJIATUBHEIE),
obecrieynBaromue QGopMHpoBaHUE (YHKUMOHATBHOH TIPaMOTHOCTH U COLMAIBHOU
KOMIIETEHIIMM O0YYaloIIUXCs, CIOCOOHOCTh OOYYalOIIMXCS HCMOIb30BaTh OCBOCHHbBIE
MEXIUCHIUTUTNHAPHBIC, MUPOBO33PEHUYECKIE 3HAHNS U YHUBEpCAIbHbIC yueOHbBIE IEHCTBUS B
MO3HABATEJIbHON M COIMATILHON MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOSHUS IMPOTPaMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJKHBI OTPaKaTh:

OBnaneHne yHUBEPCATBHBIMU Y4EOHBIMU TO3HABATEITLHBIMU JEHCTBUSMU:

1) 6a3oBbIe JJIOTHYECKHE JCHCTBHUS:

CaMOCTOSITENILHO  (DOPMYNTHpPOBaTH M aAKTyaIM3UpPOBaTH MpoOJIEMy, paccMaTpuBath €€
BCECTOPOHHE;



WCIOJIb30BaTh MPU OCBOSCHUU 3HAHWN MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHallM3a, CUHTE3a,
CpaBHEHUs, KiacCHUUKAIMU, O0OO0OIICHHS), PACKPBIBATH CMBICT OMOJOTHYECKHX TOHSITHI
(BBIOENATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C APYTUMHU TOHSITHSIMH );
ONPENeNIATh IeIH JCATENBHOCTH, 3alaBas IMapaMeTpbl W KPUTEPUU WX IOCTIKEHHS,
COOTHOCHUTH PE3YyJIbTAThl ICATEILHOCTHU C MIOCTABICHHBIMU IICIISIMU;

UCIIOJIH30BaTh OMOJIOTHYECKUE TIOHSATHS Il OObSCHEHHS (PaKTOB U SIBJICHUH KUBOW MIPHPO/IBL;
CTPOUTH JIOTHYECKUE pacCyXIeHusl (MHIYKTUBHEIC, NEAyKTHBHBIC, IO aHAJIOTUH), BBISBISTH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH BBIBOJIBI
Y 3aKJIFOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIC CPENICTBA JIsi TPEICTABICHUS CYIIECTBEHHBIX CBS3CU H
OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TAaKXKE MPOTUBOPEUUI PAa3HOTO poJa,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX UICTOUHUKAX;

pa3pabarbiBaTh IJIaH PEIICHHsS MMPOOIEMBI C YIETOM aHaIN3a UMEIOIINXCS MaTepUATbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTH, OIICHMBATh COOTBETCTBHE PE3YJILTATOB IICIISM,
OLICHUBATh PUCKH MOCIICICTBUI e TEITLHOCTH,

KOOPJIWHUPOBATh U BBIIOJHATH pPabdOTy B YCIOBHUSX pEAITBHOTO, BHUPTYalbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE TMPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

2) 6a30BbIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

BIIQJICTh HABBIKAMH Y4e€OHO-HCCIENOBATEIILCKOW M TMPOCKTHOW NIEATEThHOCTH, HaBBIKAMU
paspenieHus mpooieM, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETFHOMY TTOUCKY METOJIOB
pElIeHUs TPAKTUIECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

WCTIOJB30BaTh PpA3IMYHBbIE BHJBI JICATEIIFHOCTH 110 IIOJYYCHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIPETAINH, TPe0Opa30BaHUI0 U TPUMEHEHHUIO B YI€OHBIX CUTYAIHsIX, B TOM YHCIE MPU
CO3JIaHUH YYEOHBIX ¥ COIMATBHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBHIMU
MOHATUSIMU B METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B OOpPa30BATEIBHOW MEATEIHHOCTH U
KU3HCHHBIX CHTYaIlUsX;

BBISIBJISTH IPUYUHHO-CIIECTBEHHBIE CBS3U U aKTyaJIU3UPOBAThH 3a71a4y, BBIIBUTATh TUTIOTE3Y
e pemieHusi, HaxXOIUTh APTYMEHTHI ISl JIOKA3aTeNbCTBA CBOMX YTBEPXKICHHMW, 3a]aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

aHAJM3UPOBATh OJTYYCHHBIC B X0JI€ PEUICHUS 3a/1a4H PE3yJIbTaThl, KPUTHUECKH OIIEHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATh TIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEeJICHANPABICHHBIA TIOMCK TEPEeHOCa CPEICTB M CIOCOOOB NEUCTBUS B
poeCCHOHANIBHYIO CPEY;

YyMETh  TMEPEHOCUTh 3HAHHWS B  [O3HABATEIBHYID M  MPAKTUYECKYI  oOyacTu
KHU3HEIEATSITLHOCTH,

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, ITPE]IaraTh OPUTHHAIBHBIC TIOJIXO/IbI M PEIICHUS, CTABUTH MPOOJIEMBI
Y 33714, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nHbOopMmaIuei:

OPUEHTUPOBATLCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIMKM (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIONYJSIPHOW ~ JIUTEpaTrype,  OMOJOTMYECKHX  CJIOBapsX ©  CIHPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UpOBaTh WHOOPMAILIUIO PA3THYHBIX



BUJOB U (QOpM TMpEACTaBICHHS, KPUTHUYECKH OILCHHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(dbopMynmupoBaTh 3amMpochl W MPUMEHITh pPa3IMYHBIE METOABl IMPU MOUCKE U OTOOpe
Ounosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BEITIOJIHEHHS YICOHBIX 3a/1a4;
MpUOOpPETaTh OMBIT KCIONB30BAHMUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENIHO ~ BBIOMpAaTh ONTHMAJbHYIO (OpMy TpeAcTaBiIeHUs OHOJIOTHYECKOU
nHpopMmanuu (cxemsl, TpaduKku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIONIb30BaTh HAYYHBIA SI3BIK B KAueCTBE CpEACTBa MpU paboTe ¢ OUOIOTHYECKOM
nH(popMaLuen: MPUMEHATh XUMHUECKHe, PU3nUYecKre 1 MaTeMaTHueCKUe 3HaKU U CUMBOJIBL,
dbopMyIbl, abOpeBHATYpy, HOMEHKJIATYpPY, HCIOJB30BaTh M MPEOOpa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BIIQJICTh HABBIKAMU  pACMO3HABaHWS W 3alUThl  WHpOpMammu, WHHOPMAMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBnaneHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMH:

1) obmienwue:

OCYIIIECTBISITh KOMMYHHKAITUU BO BCeX c(hepax >KU3HH, aKTHBHO YU4aCTBOBAThH B TUAJIOTE UITU
IUCKYCCUU TIO CYHIECTBY OOCYy»KIaemMol TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJCHHSI OTHOCHTEIHFHO BBIIIOJIHCHUS TMpEAJiaraéMoON 3aJlaud, YYUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHAJIOTa WM JUCKYCCUH);

pacmo3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIIEHUS, IOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,
MPENNOCHIIOK BOZHUKHOBEHUS! KOH(DIUKTHBIX CUTYallUul, yMETh CMSATYaTh KOH(DIUKTHI U BECTU
MIEPETOBOPBL;

BJI4/IETh PA3IMYHBIMU CIIOCOOaMH OOILIEHUS U B3aUMOIEHCTBUS, TOHUMATh HAMEPEHUS IPYTUX
TOJEH, TPOSBIATh YBAXHUTEIHLHOE OTHOIICHHWE K COOECeTHUKY U B KOPpPEKTHOH (opme
(GbopMyInHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M TOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHasl eI TEIbHOCTb:

MOHUMATh U HWCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBHUAYAJILHON pabOTHI mpu
pereHuy  OMOJIOTMYECKOW MpoOJieMbl, OOOCHOBBIBATH HEOOXOAUMOCTh TPUMECHEHHS
IpYNMNoBEIX (pOpPM B3aUMOICHCTBUS TIPH PEIICHUN YIeOHOM 3a1a4u;

BbIOMpATh TEMaTHUKy W METOAbl COBMECTHBIX JEHCTBUN C Y4ETOM OOMIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)JI0TO YJeHa KOJUICKTHBA,;

MPUHUMATD 1IeJI1 COBMECTHOMN JIEATENbHOCTH, OPIraHW30BbIBATh U KOOPIAUHUPOBATH JIEHCTBUS
0 €€ JOCTHKEHMIO: COCTaBIIATH ILIAH JEUCTBUM, PacIpelessaTbh POIU ¢ y4ETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OILICHUBATh KAY€CTBO CBOETO BKJIA/Ia M KaXJIOT0 YIaCTHHKA KOMaH/bI B OOIIUN Pe3ylbTaT 1Mo
pa3pabOTaHHBIM KPUTEPHSIM;

mpenjaraTh HOBBIC MPOEKTHI, OIICHUBATH HJIEH C TO3UIUM HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE MMOBE/ICHUE B PA3JIMYHBIX CUTYAIHSIX, TPOSBIISATh
TBOPUYECTBO U BOOOpa)keHHE, ObITh MHULIMATUBHBIM.

OBnaneHne yHUBEPCAIBHBIMU PETYISITHBHBIMU JCHCTBUSIMMU:

1) camoopranu3arusi:

MCIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS JUISI BBISIBIICHHSI POOJIEM U UX PEIICHUS B dKU3HEHHBIX
1 y4eOHBIX CUTYALIUSX;



BBIOMPATh Ha OCHOBE OHMOJIOIMYECKHX 3HAHWUU 1LIEJIEBBIC M CMBICIOBBIC YCTAHOBKHM B CBOMX
JEUCTBUAX U MOCTYNKaX IO OTHOLIEHUIO K >KHBOM MPHUPOJE, CBOEMY 3/I0POBbIO U 3[JOPOBBIO
OKPY’KAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh I03HABATENbHYIO JI€ATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B OOPa30BATEIBHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENTHO COCTaBJIATHh IUIAH PEIHICHUS MpoOJeMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEIIOYTCHH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclpsATh paMKH y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOH 3PYAMLIMU B Pa3HBIX OOJIACTSIX
3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaJIeTh HAaBbIKAMM [TO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEpPILIAEMBIX ACUCTBUI U
MBICJIMTENIBHBIX MPOLIECCOB, X PE3YJITATOB M OCHOBAHUH, UCTIOIB30BATh MPUEMBI pedieKCun
U1l OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O PELLCHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX [IPU aHAIN3€E PE3yIbTaTOB ACATEIbHOCTH;

3) npunsTHE Ce0s U IPYTUX:

IIPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U a@pIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLUIMOKH;

pa3BUBATh CIIOCOOHOCTH OHUMATh MU C TO3UIUH JPYroro 4eloBeKa.

NNPEJMETHBIE PE3YJIbTATHI

[IpenmerHsie pe3ynbTaThl ocBoeHus: mporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienupuieckue i yueOHoro npeaMera «bronorus» HayuHble 3HaHUS, yMEHUS U
COCOOBl JICMCTBUH MO OCBOEHUIO, MHTEPIPETALUMU U MPeoOpa3oBaHUIO 3HAHHM, BHIBI
JESTeNbHOCTH IO MOJyYEHUIO HOBOT'O 3HAHUS U IPUMEHEHHIO 3HAHUH B pa3IMUYHBIX YYE€OHBIX
CUTyallUAX, a TaKKe€ B PEAIbHBIX >XHU3HCHHBIX CUTYAIUsX, CBA3aHHBIX C Ouonorueid. B
IporpamMMe IpeAMETHbIE PE3yJIbTaThl PEACTABIEHBI 10 roJjaM 00yUeHHMsL.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS yueOHoro npenmeta «buonorus» B 10 kiacce JOKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W POJIM OWOJIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKMX M 3apyOeKHbBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOrMH, (QYHKIHMOHAIBHON I'PAaMOTHOCTH YENIOBEKA JUIsl PEIICHUS >KU3HEHHBIX
3ajauy;

YMEHHUE PACKpBIBATh COAEP)KaHUE OMOJIOTMYECKMX TEPMUHOB M IOHATHH: >KHU3Hb, KIIETKa,
opranusM, wmerabonmu3M (0OMEH BellecTB W NpEeBpallleHHe JHEpPruu), TOMEeocTa3s
(camoperyinsnusi), ypOBHEBas OpraHU3alUs JKUBBIX CUCTEM, CAaMOBOCIIPOM3BEJCHHE
(penpoayKius), HacJIeACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yYMEHUE u3jaraTb OWOJOTMYECKUEe TEOpUn (KJIETOYHas, XPOMOCOMHas, MYyTal[OHHas,
LEHTpaJIbHAs oTMa MOJIEKYJIsIpHOM Ouonorum), 3akoHsl (I'. Menaens, T. Moprana, H. U.



BaBuioBa) u yueHus (0 EHTpax MHOT00Opa3usi U MPOUCXOXKIACHUS KyIbTYpHBIX pacTeHuid H.
W. BaBusosa), onpenensTh TPaHUIIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOTO TIO3HAHUS B OMOJIOTUU: HAOJIOICHHE U OTIMCAHHUE KUBBIX
CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IpoBeJeHe ONOIOrMYeCKOTro IKCIIEPUMEHTA,
BBIIBIDKCHUE THIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEXIy HCCICIYeMBbIMA BEITUYHHAMH,
OOBSICHEHHE TMOJIYYEHHBIX pPE3YyJlbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHATUN, TEOpUH U
3aKOHOB, YMEHUE JIeTIaTh BHIBOABI HA OCHOBAHHH MOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOUHBIX OPTraHU3MOB, 0COOEHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB
U TIpEeBpallleHus SHEPTUH B KIIEeTKe, (POTOCHHTE3a, IIIACTHUYECKOTr0 U SHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MUT033a, MEH03a, OTUIOA0TBOPEHHUS, PA3MHOKEHHUS, UHAUBUYATbHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE NPUMEHSTh MOJYYECHHBIC 3HAHUS JUIsI OOBSICHEHHS OMOJIOTMYECKUX IPOLECCOB H
SBIIGHUW, i1 TPUHATHS TPAKTUUECKUX pEIICHUN B TOBCEAHEBHOW >KU3HU C LEJBIO
obecrieyeHrs: 6€30MaCHOCTH CBOETO 3/10POBbBS U 310POBbs OKPY>KAIOLIHX JIFOJIeH, COOMI0ICHUS
HOPM IPaMOTHOTO MIOBEJICHUS B OKPY KaIOLIeH MPUPOIHOM cpefie, TOHUMaHUE HE0OX0JMMOCTH
WCTIOJIb30BAHUS JTIOCTHKEHUN COBPEMEHHON OMOJIOTUU U OMOTEXHOJIOTHIA JJISl pallHOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliath »3JeMEHTapHble T'eHETHYEeCKHE 3aJaud Ha MOHO- M JUTHOpUIHOE
CKpeIllMBaHMUE, CLEIUICHHOE HacleOBaHHe, COCTaBISITh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUS JUTSI IPEICKa3aHusl HACIIeOBAHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOJIHATH Ja00paTOPHBIC U IPAKTHUYECKHE pabOThI, COOIIOIATh MpaBHIIa P padboTe
C y4eOHBIM U J1a00paTOpHBIM 000pYyI0BaHUEM;

YMEHHE KpPUTHUYECKH OIEHUBaTh U HUHTEPIPETUPOBATh HH(GOPMALMI0 OHOIOTHYECKOrO
COZIep KaHusl, BKITIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS M3 PA3IMYHBIX UCTOYHHKOB (CpEACTBa
MaccoBoi  MHGOpManuM, HAyYHO-TIONYJSPHBIE  MaTepHalibl), OTUYECKUE  ACIEKThI
COBPEMEHHBIX MCCIIEJOBAHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCBMEHHBIE W YCTHBIE COOOIIEHHUs, 00o0mas
OMoJIOTHYECKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapar OUOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHS yueOHOro npenmeta «buonorus» B 11 kiacce JOKHBI
OTpaXkaTh:

c(OPpMHUPOBAHHOCTh 3HAHUM O MecTe W POJIM OHUOJIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKMX M 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B
pa3zButue Ouonoruu, GyHKIMOHAIHLHOW IPaMOTHOCTH YENIOBEKa IJI PEIICHUs >KU3HEHHBIX
3anady,

YMEHHE PacKpbIBaTh COAEpKaHUEe OMOJOTUYECKMX TEPMUHOB U MOHATUN: BUJ, MOMYJSALHUSA,
reHo(OH/, D3BOJIONUS, IBUXKYIIHE CHIBI ((aKTOphI) 3BOIIOLUHU, MPUCITOCOOICHHOCTh
OpraHM3MOB, BHJ000pazoBaHUE, »SKOJOrHueckue (aKkTopbl, HKOCUCTEMA, MPOAYIIEHTHI,
KOHCYMEHTBI, PEIyLEHThl, LEeNH TMUTaHWs, OHKOJOTHYECKas NHupamMuaa, OHWOreoleHo3,
ounocdepa;

YMEHUE u3Jlarath Ouojoruueckue Teopuu (3BoironuoHHass Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs IBOJIIOLNH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiiieBoro cxoacraa K.
M. bapa, uepenoBanus TIaBHBIX HanpasieHui u nyrei spomonuu A. H. CeBeprioBa, yueHus
o Ouochepe B. N. Bepnaackoro), ompeaensrb TpaHUIBI UX TPUMEHUMOCTH K >XHUBBIM
crcTeMaM;



YMEHUE BJIaJIeTh METOIaMH HAy4YHOT'0 TIO3HAHUS B OMOJIOTUU: HAOJIIOACHNE U ONTMCAaHHUE KUBBIX
CHCTEM, MPOIIECCOB U SIBJICHUHN, OpraHU3aIys U MPOBEeICHUE OMOJIOTHIECKOTO SKCIIEPUMEHTA,
BBIJIBUKCHHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMBIMH BEIMYMHAMH,
OOBSICHEHUE TOJYYCHHBIX pE3yJabTaTOB, WCIOIB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3yJIbTATOB;

YMEHHUE BBIJICNATh CYIIECTBCHHBIC NMPU3HAKU CTPOCHUsS OMOJOTHMYECKHX OOBEKTOB: BHJIOB,
MOMYJSAUI, TPOAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOreOLIEHO30B M 3SKOCHCTEM,
0COOEHHOCTH TPOIECCOB:  HACIEICTBEHHOH M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpA,
BUZI000pa30BaHusl, IPUCIOCOOICHHOCTH OPTaHU3MOB, JICHCTBHS HKOJIOTHUECKUX (PaKTOPOB Ha
OpPTaHU3MBI, IEPEHOCAa BEUIECTB M IIOTOKA OJHEPTHH B HKOCHCTEMAax, AaHTPOIOTECHHBIX
M3MEHEHHUH B YKOCHCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE NPUMEHSTh MOJYYECHHBIC 3HAHUS JUIsI OOBSICHEHHS OMOJIOTMYECKUX IPOLECCOB H
SIBIICHUM, I TPUHATHS TPAKTHYECKUX PEIICHUH B TOBCEIHEBHOW MH3HH C LEJIBIO
obecrieyeHrs: 6€30MaCHOCTH CBOETO 3/10POBbBS U 310POBbs OKPY>KAIOLIHX JIFOJIeH, COOMI0ICHUS
HOPM I'PaMOTHOT'O TTOBEJICHHS B OKPY KAIOIIEH PUPOIHOH Cpeie, MOHMMaHNe HEOOXOJMMOCTH
UCTOJNB30BaHUSL  JOCTIDKCHMH  COBPEMEHHOM ~ Ouojmoruu  JUIsi  palMoHaJIbHOTO
MIPUPOJIOTIOE30BAHHS

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/1adyM, COCTABISATH CXEMBI IIepeHoca
BEIIIECTB U SHEPTHH B DKOCHCTEMaX (IIeTIH MUTAHMS ),

YMEHUE BBINOIHATD JIAOOPATOPHBIE U MMPAKTHUECKHE PaOOThI, COOII0AATH ITpaBUiIa MpU padboTe
C y4eOHBIM H JTA0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KpPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HHGPOPMALKIO OHOJIOTHYIECKOTO
COJZIep KaHMsl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHKOB (CpEACTBa
MaccoBOi WH(pOpMalMK, HAyYHO-TOMYJSPHbIE MaTepHallbl), pacCMaTpPUBATh TIJ00ALHBIC
IKOJIOTUYECKHE TMPOOJIEMBl COBPEMEHHOCTH, (OpPMUPOBATh 1O OTHOIICHUIO K HHUM
COOCTBEHHYIO MMO3HUIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCBMEHHBIE W YCTHBIE COOOIIEHHUs, 00o0mas
OMOJIOTHYECKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumeHoBaHue paszenos u | KormyectBo yacos DIIeKTPOHHBIE (dpoBsIe)
/I | TEM IPOrpaMMBl Bcero KonTtponbHbie pabothl | [IpakTudeckue pabotsl | 00pa3oBaTebHbIE PECYPChI
bubnmmoreka LHOK
! buosiorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
) JKupple cucremMbl H HX 1 bubnunoreka HOK
OpraHu3aIys https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB | ] 1 bubnmmoreka HOK
CTPOEHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KuzuenesTenbHOCTD 6 Bubnuoreka LHOK
KJICTKH https://m.edsoo.ru/7f41c292
PasmHoxenue u EuGmoTeKa ITOK
> MH/HMBHIYAIHOC PA3BATHE | 5 ! https://m.edsoo.ru/7f41¢292
OpraHu3MOB T '
6 HacnencTBeHHOCTD u 3 15 Bubnuoreka HOK
W3MEHYMBOCTH OPTaHN3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexus OpraHU3MOB. 3 Bbubnnoreka HOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpemst 1 bubmorexa [OK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
11 KJIACC
HanmeHnoBanue KonnuecTBo yacos
Ne AETOB M TeM ONEeKTPOHHBIE (uncpoBrie)
/i Ir)lp OrpaMMBL Bcero KontponbHble padotsl | [IpakTrueckue paboTsl | 00pa3oBaTeibHbIE PECYPCh




1 DBOJIIOIMOHHAL 9 1 Bbubanoreka LHOK
Onosorus https://m.edsoo.ru/7f41cc74
2 B;:BIE?;?B;;;I; HI; 9 0.5 bubmorexa HOK
P ’ https://m.edsoo.ru/7t41cc74
3emuie
3 Opranu3mel | s 1 bubnmoreka HOK
OKpY’KaroIas cpesia https://m.edsoo.ru/7t41cc74
4 51?0(31601;[;222146 ! 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 Pe3epBHOE Bpems 2 bubmorexa HOK
P p https://m.edsoo.ru/7{41cc74
OBIIEE KOJIMYECTBO
YACOB I10O | 34 0 2.5
IMTPOI'PAMME
I[MTOYPOYHOE ITJTAHMPOBAHUE
10 KJIACC
No KonmaecTBo vacos Jlara DJIEKTPOHHBIE IHPPOBBIE
H/_H Tema ypox Beero Kontponsnsie | [IpakTuueckue U3ydeHns 00pazoBaTeNbHbIC
paboThI paboThI pecypehl
bubnmmoreka [HOK
https://m.edsoo.ru/863e61
1 buosnorus B cucreMe Hayk 1 22
https://m.edsoo.ru/863e63
2a
MeTtoanl MMO3HAHUS SKUBOH Bbubnnoreka HOK
2 | npuponasl. [Ipaktuyeckas padora Ne | 1 0.5 https://m.edsoo.ru/863e61
1 «Mcnonb3oBaHuE  Pa3IUYHbBIX 22




METO/I0B npu U3YYCHUH
OHOJIOTHYECKUX OOBEKTOBY

buonoruueckue CHUCTEMBI bubmotexa HOK
3 ’ https://m.edsoo.ru/863e65
MPOLIECCHI U UX U3YUYEHUE 64
XuMHUYECKUd cocTaB KiIeTku. Boma bubmotexa HOK
4 - oA https://m.edsoo.ru/863e67
U MUHEpajIbHbIE COJU Ae
bubnunoreka IHOK
5 benku. CoctaB u cTpoeHne OEIKOB https://m.edsoo.ru/863e6b
72
@epMeHTBI —  OMOJOTHYECKUe
KaTaJau3aTOpHI. JlaGoparopHas
pabora  Ne 1 «M3yuenune bubmorexa LIOK
6 . 0.5 https://m.edsoo.ru/863e6b
KaTaJIUTHYECKON aKTUBHOCTH 7
dbepMeHTOB (Ha MpUMEpe aMUIa3bI
WJTM KaTajasbl)»
bubnmmoreka HOK
7 | YraeBonsl. Jlumumbt https://m.edsoo.ru/863e68
70
bubnmmoreka [HOK
8 | Hyxuennosble kucnotel. ATD https://m.edsoo.ru/863e6d
5¢c
Hcropuss m MeToApl H3y4EHUS bubmorexa LIOK
9 p A yi https://m.edsoo.ru/863e6e8
kietku. Kinerounas teopust ]
10 Knerka kak wenocTHas >KuBas
cUcTeMa
11 Ctpoenue AYKapUOTUYECKON 0.5 bubnuoteka [HOK

kietku. Jlabopatopnas pabora Ne 2

https://m.edsoo.ru/863e6ff




«3yueHre  CTpPOCHHS  KJIETOK
pacTeHwid, >KUBOTHBIX, TPUOOB U
OakTepuil TOJ MHKPOCKOIIOM Ha
FOTOBBIX MHKpoOIpenaparax M HuX
OTIHCAHHE»

0
https://m.edsoo.ru/863e71
6¢

bubnmmoreka [HOK
12 | OOMeH BemecTB Wik MeTaboIH3M https://m.edsoo.ru/863e76
6¢
bubnmoreka [HOK
13 | ®orocunTe3. XeMOCUHTE3 https://m.edsoo.ru/863e7c9
8
bubnmmoreka [HOK
14 | DHepreruueckuit 0OMeH https://m.edsoo.ru/863e7aa
e
JKu3HeHHBIN UK KISTKU. Jlenenue
KiIeTku. Mutos. JlaGoparopHas bubnuotexa HOK
15 | pabora Ne 3 «HaGmrogenue muTo3a 0.5 https://m.edsoo.ru/863e7dc
B KJIETKaX KOHYMKA KOpEIKa JIyKa 4
Ha FOTOBBIX MUKPOITpETapaTax»
buocunres Oenka Peaxnus bubmorexa LIOK
16 ' H https://m.edsoo.ru/863e79
MaTPUYHOTO CHHTE3a 6o
bubnmmoreka [HOK
17 | Tpancnsiuus — OuocunTe3 Oenka https://m.edsoo.ru/863e79
6¢
Hexnerounsie (GOpMBI KU3HH — bubmorexa LIOK
18 p https://m.edsoo.ru/863e75
BUPYCHI
40
19 | ®opmbl pa3MHOKEHHSI OPTaHU3MOB bubmorexa LIOK

https://m.edsoo.ru/863e81




b6
https://m.edsoo.ru/863e83
le

bubmmoreka [HOK

20 | Meiio3 https://m.edsoo.ru/863e7{4
a

OO0pa3oBaHue U PA3BUTHE MOJOBBIX

Bicueron 1ok
21 patop P - 0.5 https://m.edsoo.ru/863e81

«3yueHne CTPOCHHS  TOJOBBIX b6

KJICTOK Ha TOTOBBIX

MUKpOTIpEenaparax»

" - N bubnuoreka HOK
22 HIAWBUAYAJIEHOE pa3BuTHe https://m.edsoo.ru/863e84

OpPTraHU3MOB 36

I'eneruka — HayKa 0 bubnuotexa HOK
23 | HacIEeNCTBEHHOCTH u https://m.edsoo.ru/863e86f

U3MEHUYUBOCTH 2

3aKOHOMEPHOCTH  HACJIEIOBAHUS bubnmoreka HOK
24 | npuU3HAKOB. Monorubpuanoe https://m.edsoo.ru/863e88

CKpEIMBAaHHE 78

JurubpuaHoe cKkpenBanmue. 3aKoH bubnuotexa HOK
25 | HE3aBHCHUMOTO HaCJIEIOBAHUA https://m.edsoo.ru/863e89a

IIPU3HAKOB 4

CuermuieHHOE HacJIe/I0BaHHE

s JeGopmoman ptor Bismorss 0K
26 3 I pesy 0.5 https://m.edsoo.ru/863e8c6

MOHOTHOPHUIHOTO U AUTUOPHUIHOTO
CKpELIMBaHUA Yy Jpo30(QMIbl Ha
TOTOBBIX MUKpPOIIpENapaTaxy»

0




I'emetuka 1mona. Haciaenosanue

bubnmmoreka [HOK

27 1 https://m.edsoo.ru/863e8c6
MPU3HAKOB, CLETIJICHHBIX C TTOJIOM 0
HN3menunBocth. HenacnencrseHuas
e Bubmorera LIOK
28 |P - . Y1 1 0.5 https://m.edsoo.ru/863e8ef
MOIU(PUKATTMIOHHON N3MEHYHBOCTH, .
MIOCTPOCHHE BapUAIIIOHHOTO psifia U
BAPUALMOHHON KPUBON»
Hasoparopman . pasora N 7. Bubmoreca _LIOK
29 parop b - 1 0.5 https://m.edsoo.ru/863e8ef
«AHanmu3 MyTanuii y 1po30(uis Ha .
TOTOBBIX MUKpOIpEnapaTax»
bubnmmoreka [HOK
30 | I'eneruka yemoBeka 1 https://m.edsoo.ru/863e8d
78
PeszepBHbIil ypok. OO6o0OmIeHHE TIO
31 | teme «HacnencTBeHHOCTh ull
U3MEHYHUBOCTH OPTaHU3MOBY
bubnmoreka HOK
32 | Cenekuus KaKk HayKa M MPOIECC 1 https://m.edsoo.ru/863e92
14
MeTtoabl U JOCTHKEHHS CENEKITUU bubmorexa LIOK
33 AR ML I 1 https://m.edsoo.ru/863e92
paCTeHHIA U KUBOTHBIX 14
buotexHomoruss  Kak  OTpacib bubmorexa LIOK
34 p 1 https://m.edsoo.ru/863e93
MIPOU3BOJICTBA 36
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KJIACC

KomnuectBo yacos

DNIeKTPOHHBIE ITU(POBBIC

Ne Tema ypoka Hara o0Opa3oBaTenbHbIC
o/ yp Beero KonTposbhbie [IpakTnueckue W3yeHHS P
paboThI paboThI pecypcChl
bubnunoreka IHOK
1 DBOJIIOIHS M METOIBI €€ m3ydenus | 1 https://m.edsoo.ru/863ea20
e
" . bubnuoreka HOK
2 CTOPIL PasBHTILL HIPCACTABICHIH | https://m.edsoo.ru/863e95
00 3BOITIOIINHT 70
bubnunoreka IHOK
3 MuUKpO3BOITIONUS 1 https://m.edsoo.ru/863e9c1
e
HOHyJ'DII_[I/I}I KaK SJICMCHTapHas
€QUHMIIa BHUJAA U  DBOJIOLMH. Bbubnnoreka HOK
4 | JlabopatopHas pabora Ne 1|1 0.5 https://m.edsoo.ru/863e¢99c
«CpaBHeHue BUIOB 1o 6
MOP(}OIOTHUECKOMY KPUTEPHIO)
Tsui ( N bubnmnoreka HOK
5 BIDKYIIHC CHIBL (SIICMCEHTAPHEIC | https://m.edsoo.ru/863e9da
(haKTOpBI) IBOTIOLIUN 4
bubnunoreka IHOK
6 EcrecTBennsiit or6op u ero ¢popmsar | 1 https://m.edsoo.ru/863e9ed
0
pweocoSerHOCTS OpraISNOS 1 Bubmoreca _LIOK
7 p p 1 0.5 https://m.edsoo.ru/863e9fd
BUJ000pazoBanue. JlaboparopHas
e
paborta No 2 «Omnmcanue




HIPUCIOCOOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHTEJIBHOTO XapaKTepa»

AHTPOIIOTCHE3a

Hanpasnenus u myTH bubmotexa HOK
8 p yr https://m.edsoo.ru/863e9c1

MaKpO3BOIFOIHH .
9 | HeoOpaTuMoCTh SBOTIOIHI
10 Ncropust xxu3HM Ha 3eMIIe U METO/IbI

€€ N3y4CHUs

['MmoTe3bl MPOUCXOKACHUS JKU3HU bubmorexa LIOK
11 P a https://m.edsoo.ru/863ea5a

Ha 3emiie 6

PazButue xu3Hu Ha 3emiie 1o spam bubmorexa LIOK
12 p https://m.edsoo.ru/863eabb

U TIepUoIaM .

OCHOBHBIE ~ OTambl  ABOJIOLUHU

pueeor o Bimeres 0K
13 P P - 0.5 https://m.edsoo.ru/863ea8b

«M3yueHne HCKOMAaeMbIX OCTAaTKOB o

pacTeHWii ¥ JKMBOTHBIX B

KOJUTCKIIHSX)

CoBpeMeHHast cucrema bubmorexa HOK
14 p https://m.edsoo.ru/863ea48

OpPraHUYeCcKOTO MHUpa .

DBOJIIOIUS yeroBeKa bubmmorexa LOK
15 H https://m.edsoo.ru/863eac2

(anTpOMIOTeHE3) c

bubnmmoreka [HOK

16 Jpwiymue — cunst - (GaxToper) https://m.edsoo.ru/863ead4

4




17

OCHOBHBIE  CTagUHM  DBOJIIOLUNA
Je0BeKa

UYenoBeueckue pacbl U NPUPOAHbBIC

bubnunoreka IHOK

18 https://m.edsoo.ru/863eaeca

aJIanTalliy YeJI0BeKa 5

PesepBHblit ypok. O00OIIeHHE IO
19 | TeMe «BO3HUKHOBEHUE U pPA3BUTHE

JKU3HU Ha 3eMIIe»
20 | Dxojyorus Kak HayKa

Cpenpl OOMTaHUS U KOJOTUYECKHE bubmorexa HOK
21 pedl https://m.edsoo.ru/863eafe

bakTopbI c

AbGuotnyeckue (bakTopsI.

JlabopaTopnass pabora Ne 3.

«Mopdodonoruueckue 0coOEHHOCTH bubnuotexa HOK
22 |pacteHMid W3  pa3HBIX  MeECT 0.5 https://m.edsoo.ru/863ebl

obutanusy». JlaboparopHast pabora Oe

No 4. «BnusitHue cBera Ha poOCT U

pa3BHUTHE YEPEHKOB KOJIEYyCa

bubnunoreka IHOK
23 | buotuueckue HakTopbl https://m.edsoo.ru/863eb3
48

DKOJIOTUYECKUE  XapaKTePUCTUKHU

nomynsiiun. [Ipaktndeckas padora
24 [ Ne 2 «llopcuér  mnoTHOCTH 0.5

TIOTTYJISIITHA pa3HbIX BUJIOB

pacTeHun»

CooOmiectBa ~ OpraHu3MOB ~ — bubmorexa HOK
25 t p https://m.edsoo.ru/863eb4

OHMOILIEHO3

6a




bubnmmoreka [HOK

26 JKonoruecKkue CHCTEMBL | https://m.edsoo.ru/863eb4
(3KOCHCTEMBI) 62
gccoHc?/I]i:I;I:;H 31(01111(());?1312216::12 bubmmorexa HOK
27 SR 1 https://m.edsoo.ru/863eb5f
nupamuabl. CBOWCTBA JKOCHCTEM. .
Cykueccus
28 | IlpupoaHble 3KOCHCTEMBI 1
29 | AHTpOororeHHble YKOCUCTEMBI 1
bubnunoreka IHOK
30 | Procdepa - raobanbhas | https://m.edsoo.ru/863ebb
3KOCHCTEMA 3EMITU 5e
3aKOHOMEPHOCTU  CYIIECTBOBAHUS bubmorexa HOK
31 p ym 1 https://m.edsoo.ru/863ebd
ouocdepsl 16
32 | YenoseyectBo B 6nocdepe 3emmn | 1
CocyuiecTBoBaHUE  MPUPOABI U bubmmorexa HOK
33 yi PHpo 1 https://m.edsoo.ru/863ebal
YeJI0BeUeCTBA .
PesepBubiit  ypok.  O06oO0meHue
34 | Tembl «CoobmecTBa u|l
HKOJIOTUYECKHE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME




HHPOBEPAEMBIE TPEBOBAHIUS K PE3VJIBTATAM OCBOEHM
OCHOBHOHU OBPA30OBATEJIbHOU ITPOI'PAMMBI

10 KJIACC

Kon
mpoBepsie
MOT0
pe3ynbTra
Ta

[IpoBepsiemMbie TpeIMETHBIE PE3YJIbTaThl OCBOSHUS OCHOBHON 00pa3oBaTelbHON
MIPOrPaMMEI CPEHETO 001Iero 0Opa3oBaHus

ChopMHPOBAaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HaYK, B () OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
MHpa ¥ Hay9HOTO MHPOBO33PEHHS; O BKJIAJIE POCCHICKHX M 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHM; (YHKIMOHATHHOH TI'PAaMOTHOCTH YEJIOBEKa JUIS
penIeHuUs JKU3HEHHBIX 33134

YMeHue packpblBaTh COJep:KaHHuE OWOJIOTMYECKUX TEPMHHOB U TOHSATHI: JKU3Hb,
KJIETKa, OpraHu3M; Merabonu3M (OOMEH BEIIEeCTB W TPEBPALICHUE 3HEPTUu),
roMeocras  (caMmoperyisilus), YypOBHEBas  OpraHM3alMsl  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEEHNE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BuUTHE

YMeHue uznarath OM0JIOTHIECKUE TEOPUH (KIECTOUHASI, XPOMOCOMHAs, MyTallHOHHAS ),
3akoHbsl (I. Mengens, T. Moprana, H.JM. BaBunoBa) u ydeHus (0 IeHTpax
MHOT000pa3usi W TPOUCXOXKICHUS KyabTypHbIX pactennii H.M. Basunosa),
OTIPECIISATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BIaleTh METOJAAMHM HAYYHOTO IO3HAHWS B Ouonoruu (HaOmIOOeHUE U
OIMCAaHWE >KMBBIX CHCTEM, TPOIICCCOB W SBJICHUH; OpPraHM3alMs H IPOBEICHUE
OMOJIOTUYECKOT0 IKCIEPUMEHTA, BBIABM)KCHHUE THUIIOTE3bI; BBISIBICHUE 3aBHCHMOCTHU
MEXIY MCCICAYEMbIMH BCIIMYMHAMH, OOBSICHEHHUE TIOJYyYCHHBIX PpPE3YyJIbTATOB,
WCIOJIb30BaHHBIX HAYYHBIX TOHSATUH, TECOPUI U 3aKOHOB; YMEHHE JeNaTh BHIBOJBI Ha
OCHOBAHUH TIOJYYCHHBIX PE3YIIHTATOR)

YMeHue BBIICHIATH CYIIECTBEHHBIC MPH3HAKA BHPYCOB, KIETOK IPOKAPHOT U
9YKapuorT, OAHOKJICTOYHBIX u MHOT OKJICTOYHBIX OpraHu3MoOB; OCO6€HHOCTI/I
MPOIIECCOB OOMEHA BEIICCTB M MPEBPAIICHHS SHEPrUM B KIETKe, (DOTOCHHTE3a,
IUTACTUYECKOTO ¥ JHEPreTHYecKoro OOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meho3a,
OIUIOJIOTBOPEHUS,  PA3MHOXKCHHUS, HMHAWBHIYAJLHOTO  Pa3BUTHS  OpraHHM3Ma
(oHTOTEHE3)

YMmenune NPpUMCHATH TOJYUCHHBIC 3HAHUA JJIA O6’b$ICHeHI/I$I 6PIO.HOI‘I/I‘IGCKI/IX
MPOLECCOB M SABJICHUMU, IJIsi MPUHATHS MPAKTHYECKHUX PEUICHHN B TMOBCEIHEBHOM
KU3HU B LEIsIX oOecrnedeHuss Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKpYKaIOIIUX JIIOJIeH, COOJII0/IEHNsT HOPM TPaMOTHOTO MOBEACHUS B OKpY’Karolei
MPUPOJHON cpele; MOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHUS JTOCTHXKEHUN
COBpPEMEHHOM ouonoruu u OMOTEXHOJIOT U TUISE paloHaIbHOrO
MIPUPOJIONOJI30BAHUS

YmMmenue pemiaTh 3JICMCHTAPHBIC I'CHCTUYCCKHUEC 3ada4u HAa MOHO- U I[I/IFI/I6pI/I,Z[HOC
CKpCUIMBAHUE, CHCIICHHOC HACJICAOBAaHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO
CKpCHIMBaHUA JIA NPCACKAa3aHN A HACIICAOBAHUS NPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOJHATH J1a00OpaTOpHble M MPAaKTUYECKHe pabOThl, cOOII0AaTh MpaBHiia
pu paboTe ¢ yd4eOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM

YMeHue KpUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH MH(OPMALINIO OMOIOrHYECKOTO
COACPIKaHHUA, BKIIOYAIOIIYIO IICCBAOHAYYHBIC 3HAHHUA H3 PA3JIMYHBIX HCTOYHUKOB
(CMH, nHaydHO-TIOMYJSIPHBIC MAaTEpUalIbl); STUUYECKHE AaCIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJOTHH, MEIULIMHE, OMOTEXHOJIOTHU
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YMeHue co3gaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILIEHMs, 0000mas

10 OHMOJIOTrMYECKYI0 HH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh

MOHATUIHBIN anmapaTt OMOJOTHH

1 KJIACC

Kon
IIPOBEPSAEMOTO
pe3yiibrara

[TpoBepsiembie TpeIMETHBIC PE3yIbTaThl OCBOCHUSI OCHOBHON 00pa30BaTEIbHOM
MIPOrPaMMBI CPEHETO 001Iero oOpa3oBaHus

CdopmupoBaHHOCTH 3HAHUN O MeCTe M POJU OWMOJIOTUM B CHCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAyYHOTO MHUPOBO33PEHHUS]; O BKJIAJE€ POCCUUCKUX U
3apyOCIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHATHHOU
I'paMOTHOCTH YCJIOBCKA IJId PCHICHU S )KMU3HCHHBIX 3a1a4

YMeHue packpblBaTh cojiep)kaHue OMOOTHYECKUX TEPMUHOB U MOHATHUH: BH,
MONYJISAMsI, TeHOMOH, IBOJIIOIMS, IBWKYIIHE CHIIBI ((haKTOPBI) SBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHuE, SKOJIOTHYECKHE (PaKTOPHI,
IKOCHUCTEMa, TPOAYLIEHTH, KOHCYMEHTBI, pEIyLEHThl, L[eNH IHTaHHS,
HKOJIOTHYECKasi MHpamMuia, OMOreoIieHo3, bnocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TeOpUH (IBooIIMoHHas Teopus Y. JlapsuHa,
CHUHTETHYECKasi TEOPHUs IBOJIIOLMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIIEBOTO
cxoacrBa K.M. bapa, uepenoBanus IJIaBHBIX HAalpaBJIECHUN U MyTEH IBOJIIOLUU
A.H. CeseprioBa, yuenus o 6uochepe B.1. Bepnanackoro), onpeaensite rpaHUIbI
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM

YMeHue BIafieTh METOAaMH HAyYHOTO TO3HaHUs B Ouosiornu (HaOMIOACHUE U
OIMMCAaHNE KHUBBIX CHCTEM, IIPOIIECCOB M SBJICHUI; OpraHU3aIis U MPOBEIACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBWIKEHUE THUIIOTE3bl;  BEHISBICHHE
3aBHCHMOCTH MEXJy HCCICAYeMbIMH BEIIMUYMHAMH, OOBSICHCHHE MOTYICHHBIX
PE3yNbTAaTOB, UCMOIBL30BAHHBIX HAYYHBIX MOHSATHH, TECOPUH U 3aKOHOB; YMEHUE
JICJIaTh BBIBOJIBI HA OCHOBAHUU TOJYUCHHBIX PE3YJIHTATOR)

YMeHHe BBIIENSTH CYIIECTBCHHBIC TPU3HAKKH CTPOCHUS OHOJIOTHMYECKHX
OOBEKTOB: BHUJOB, TOMYJALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTEOIIEHO30B M DKOCUCTEM; OCOOCHHOCTH TIPOIIECCOB HACIEICTBECHHOM
M3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOPa, BHI000pa30BaHMs, TPUCIIOCOOICHHOCTH
OpPTaHU3MOB, NEHCTBHUS HKOJIIOTUYECKUX (HAKTOPOB HA OPraHU3MBI, IepeHoca
BEIIECTB M TOTOKA DHEPrUU B DKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHCHHH B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPyroBOpOTa BEHICCTB U OMOTCOXMMHYECKHX
IIUKIIOB B Onocdepe

YMmenune MNPUMCHATH MOJYYCHHBIC 3HAHUA I 06’[>$ICHGHI/I$I 6I/IO.HOI‘I/I‘I€CKI/IX
MPOLECCOB U ABJICHUM, ISl IPUHATUSA MPAKTUYECKUX PEUICHUN B TOBCETHEBHOM
KU3HU B IesIX oOecredeHuss OE30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBS
OKpY)KAIOIIUX JIIOAEH, COOJIOeHUs HOPM TPaMOTHOTO TIOBEIEHUS B
OKpYXaroliel MPUPOAHON Cpejie; MTOHNMaHUe HeOOXOIUMOCTH HCIIOJIb30BAHUS
NOCTYOKEHUU COBPEMEHHOM Onoornuu TUIA palMOHAIBHOTO
MIPUPOJIONOJIb30BAHUS

YMeHue pemarb 3JeMEHTApHbIE OMOJOTHYECKUE 3a7aYd, COCTABISITH CXEMBI
MepeHoca BEIIeCTB U YHEPTHH B SKOCUCTeMaXx (1IeTy MUTaHUs)

YMeHHE BBIMOIHATH JAO0OpATOPHBIE W TPAKTUYECKHUE pPadOTHI, COOJI0/IATh
npaBuiIa Mpu padoTe ¢ yueOHBIM U 1a00pPaTOPHBIM 000PYOBAHUEM

YMeHue KpPUTHYECKM OLIGHMBAaTh W HUHTEPIPETHPOBATH  MH(POPMAIUIO
OMOJIOTMYECKOTO COJIEPKaHMsl, BKJIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUSA U3




paznuuHbiX ~ uctouHukoB  (CMMU,  HaydHO-TIOMyNSpHBIE  MaTEpUAIbI),
paccMaTpuBaTh TIIO0ATBHBIE JKOJOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH,
(hopMHUPOBATH 1O OTHONMIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO
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YMeHue co3/iaBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUs, 000011as
OMOJIOTMYECKYI0 HMH(POPMALUIO U3 HECKOJBKHX HMCTOYHUKOB, TI'PAMOTHO
MCIOJIb30BATh MOHATHIHBIN anmapar OMoJI0ruu

[NPOBEPAEMBIE OJIEMEHTBI COAEPXKAHUA

10 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COJEPKAHUS

1

buonorus kak Hayka

1.1

buonorust — Hayka o xuBoi ipupoe. Poias Ouonoruu B popMUpOBaHUN COBPEMEHHOM
Hay4YHOH KapTUHBI Mupa. CucTtemMa OHMOIOTHYECKHX HAYK

1.2

Metoabl TO3HAaHUS KHUBOM NpPUPOABI (HAOMIONEHHE, SKCIEPUMEHT, OIHMCaHUE,
M3MEpeHHe, KiacCupuKaIys, MOJICTUPOBAHNE, CTATUCTUYECKAst 00paboTKa TaHHBIX )

2

’KuBbIe CHCTEMBI U UX opraHu3anusi

2.1

Kupbie cuctembl (OMOCHCTEMBI) Kak mMpeaMeT wu3ydeHus Ouosoruu. CBoiCTBa
OuocHCcTEM U UX pa3HOOOpasue

2.2

YpoBHM OpraHu3alid OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKHM, KICTOUHBIMH,
OpraHU3MEHHBIN, TONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, Oroc(epHbIi

3

XHUMUYECKUN COCTAB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH  COCTaB  KIJIETKH. XHUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTBHI,
MI/IKpOB.HeMeHTBI. Bo;[a nu MI/IHepaJII:HBIe BCIICCTBA. Q)YHKL[I/II/I BOIbI U MI/IHepaJII:HI:IX
BelIecTB B KieTKe. [loanepkanne ocMOTHYECKOTO OaaHca

3.2

benku. CocraB u cTpoeHHe OENKOB. AMHHOKUCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHnMBIE M 3aMEHHMMBbIE AMHHOKHMCIOTBI. AMHMHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpPBI OCITKOBOI MOJICKYJTbI (TIepBHYHAS, BTOPUYHAS, TPETHYHAS 1 YETBEPTHUHAS
CTPYKTypa). XuMHUECKHE CBOMCTBa OenkoB. bronornueckue GyHKIMM OEIKOB.
depMeHTH — OnosIoruveckre Katanu3aropbl. CTpoeHue pepMeHTa: akTUBHBINA IIEHTD,
cyoctparHas crenuduuHocts. Kodepmentsl. Butamunpl. Otianuus GepMeHTOB OT
HEOPraHNYECKUX KaTaJIH3aTOPOB

33

VYraeBoasl: MOHOcaxapuibl (TIIOKO3a, pubo3a M J1e30KCUpu003a), AucaxapHibl
(caxapo3a, JakTo3a) W TOJMCaxapuAbl (Kpaxmay, TJIMKOTEH, IEJUTI0JI03a).
Buonornueckue GyHKINU YTIIIEBOIOB.

Jlunuaer: Tpurmunepuasl, crepounbl, Gochomunuabl. ['mapodunsHo-THIAPOPOOHBIE
cBoiictBa. buonormueckune ¢ynknuu aunuaoB. CpaBHEHHE YIiEBOAOB, OCIKOB U
JUTNUIOB KaK HCTOYHUKOB dHEPTUU

3.4

Hykneunoseie kucnotsl: JJHK u PHK. HykneoTuasl — MoHOMEPBI HYKJIEHMHOBBIX
kuciaot. Crpoenne u ¢pynkuuu JHK. Crpoenne u ¢pynkunn PHK. AT®: ctpoenue u

byHKIIHN

3.5

[{uTonorus — Hayka o kierke. Kierounas teopusi. MeToapl H3y4eHUs KIETOK

3.6

Knerka kak wnenoctHas »xuBas cucrema. OOmmMe NpU3HAKM KJIETOK: 3aMKHyTas
HapyxHas MemOpana, Mosiekyinsl JIHK kak reHerndeckuii anmapar, ccTeMa CHHTE3a
Oenka

3.7

Tunel KJIETOK: 3yKapuoTH4ecKas M MpokapuoTuueckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTuueckoil  kierku.  Kmerounas — crenka — Oakrepuit.  CTpoeHwue
AYKapUOTHUECKOU KJIeTKH. OCHOBHBIC OTJIMYUS PACTUTEIBLHOM, )KHBOTHON U TPUOHOM
KJIETKU




3.8

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJIIETOYHASI CTCHKA, TTTMKOKAIHUKC, UX ()YHKITUH.
[Tna3zmarndeckas memOpaHna, e€ cBoiictBa 1 pyHkiuu. [{luronnazma u €€ opraHouIbI.
OpHoMeMOpaHHBbIE OPraHOWIBI KJIETKHU: dHoIazMatudeckas cets (DIIC), ammapar
lNonpmxu, mm3ocomsl. I[loayaBTOHOMHBIE OPraHoWIbl KIETKH: MHUTOXOHIPHH,
miactuasl.  [IpoucxoxkaeHne  MUTOXOHAPUM W IUIaCTUA. Buael  miiacTun.
HememOpanHbie opraHOWIbl KIETKHA: PHUOOCOMBI, KIJIETOUHBIM LIEHTP, PECHUYKH,
KI'yTUKU. DyHKIIMY OpraHoMI0B KJIETKU. BKirtoueHus

3.9

Snpo — perynaTopHblii meHTp kieTku. CrTpoeHue supa: snaepHas 000J0dYKa,
KapHOoIUIa3Ma, XPOMAaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEIIECTB B KJIETKE

}KI/ISHCI[CSITCJ'II)HOCTI) KIICTKH

4.1

OOmeH BemecTB, Wi MeTabOIU3M. AcCCUMUIAIUS (TUIACTUYECKHH OOMEH) u
TUCCUMHIISALMS  (PHEpreTHUecKuid OOMEH) — JIB€ CTOPOHBI EIUHOrO Iporiecca
Merabomm3ma. Tumpl oOMeHa BemIeCTB: aBTOTPOMHBIA M reTepoTpodHBIA. Ponb
(dhepMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHHH SHEPTUHU B KIETKE

4.2

®otocunte3. CBeroBas u TemHOBas (a3bl (orocunreza. Peakunu QoTtocunresa.
OddexktuBHOCTS (DoTOCHMHTE3a. 3HaueHWe (OTOCHMHTE3a IS KU3HU Ha 3eMmIie.
Bnusiaue ycnmoBuit  cpenbl Ha  (POTOCHHTE3 M CHOCOOBI  MOBBIMIGHUS — €TO
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTE3UPYIONIHE OaKTepUn. 3HAUCHUE XeMOCUHTE3a [Tl )KU3HU Ha
3emuie

4.3

DHepreTU4Yeckuii oOMEH B KJeTKe. PacmieruieHne BEIECTB, BBIJICICHUE U
AKKyMYJIMPOBAaHHE DHEPTHH B KJIETKE. DTambl YHEPreTUUECKOro oOMeHa. [ mukonus.
bpoxxenne u ero Buabl. KuciopomHoe OKHCIEHHWE, WIH KIETOYHOE JIbIXaHHE.
D PeKTUBHOCTD HIHEPTETHUECKOr0 OOMEHa

4.4

Peaknuun marpuuyHoro cuHres3a. ['enetnueckass uHpopmarus u JIHK. Peanuszanms
TCHETUYECKON WHpOpManuu B KJIETKe. [ eHEeTHYeCKWid KOJ W €ro CBOWCTBA.
Tpanckpunumss — wmarpuunblii cunte3 PHK. Tpancmsiums — OuocuHTe3 Oernka.
Konupoanue amuuokucinoT. Ponb prubocom B OnocunaTe3e Oenka

4.5

Hexnerounsie dopmbr xu3Hu — Bupychl. Hctopusi otkpeitus Bupyco (.U.
WBanoBckuii). OcCOOEHHOCTH  CTPOCHUST M SKHU3HEICATEIBHOCTH  BHPYCOB.
baktepuodaru. bonesnu pacreHui, )KUBOTHBIX U YEIOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc nmmynonedunura genosexka (BUY) — Bo30yaurtens CIINda. [Ipodpunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHUil

Pa3smHOXkeHNe 1 MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kiterounsnii ik, Wian >KU3HEHHBIN 1K KiaeTku. MaTepdaza u murtos. IIporeccsr,
npoTekaromue B uHTepdase. Permmmkanms — peakuus marpuunoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBI HaO0Op — KapuoTun. JIMIMIOUMAHBIA W
raryIOuAHBIA  XpPOMOCOMHBIE HAOOpbl. Xpomartuisl. LluTojmoruueckue OCHOBBI
Pa3MHOKEHHUS U UHIUBUIYaIbHOTO PA3BUTHS OPIaHU3MOB.

Henenne knetkn — Muto3. Ctaauu muto3a. [Ipoieccsl, mpoucxoasmiye Ha pa3HbIX
CTaAMSAX MUTO3a. BHOJIIOrMuecKkuil CMbICII MATO3a

52

@®opMbI pa3MHOXKEHHSI OpPraHM3MOB: Oecrioioe W TMoJioBoe. Bumbl Oecmonoro
PA3MHOKCHUS: JCIICHHUEC HaaBOC, IIOYKOBAaHUCEC OOHO- n MHOTI'OKJICTOYHBbIX,
CTIIopooOpa3oBaHUe, BETETATUBHOE pa3MHOKEHHE. VICKYCCTBEHHOE KIIOHHPOBAHHE
OpraHnu3MoOB, €ro 3HAYCHUC JJI CCIICKIIUN

53

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Meiio3. Ctaguu Meiio3a. [Iponeccsl, mpoucxoadiiye Ha cTagusax menosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbICa ¥ 3HaYCHUE MeH03a
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I'ameTorenes — mporecc 00Opa3oBaHUs IOJIOBBIX KJIETOK Y KHBOTHBIX. lloioBbie
JKeJe3bl: CEMCHHUKU M sUYHUKH. OOpa3oBaHue W Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(ciepmaTo3ou, SUIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
SIMIEKJIETOK U criepMaTto30ua0B. OmmogorBopeHue. [laprenorenes

5.5

NunuBuayanpHOE pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl AMOPHOHAIBHOTO Pa3BUTHSL y IMMO3BOHOYHBIX KHBOTHBIX: JpOOJICHHE,
racTpyJsus, OpTaHOTCHE3. [TocTamOproHambHOE pa3BUTHE. Turmbr
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: MPSAMOE, HETpsiMOe (JIMYMHOYHOE). BiusiHue cpenpl
Ha pa3BUTHE OPTraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.
Poct u pasButue pactenmii. OHTOT€HE3 I[BETKOBOTO PACTEHUsS: CTPOCHHE CEMEHH,
CTaJIH Pa3BUTHS

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTHb OPraHN3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mctopus pa3BUTHS Te€HETUKU. BKiag poCCHUCKUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METO/Ibl TeHEeTHKH (THOPUI0I0OTHUECKHH,
[UTOTCHETHYECKUH,  MOJCKYJSIpHO-TeHeTHUeCcKui).  OCHOBHBIE  T'€HETUYECKHE
noHatus. I'eHeTndueckas CHUMBOJIMKA, UCIIOJIb3YCMAs B CXCMaAX CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEIOBaHUS IPU3HAKOB, YCTaHOBIEHHble [. Mennenem.
MonoruOpuaHOe CKpenuBanue. 3aK0H eTMHO00pasus THOPHUIOB MTEPBOTO TTOKOJICHHUS.
[IpaBmwiio noMuHHpOBaHMS. 3aKOH pACLICIUIEHUs IPU3HAKOB. ['MIOTE3a YUCTOTHI
ramet. [losTHOE ¥ HEMoJTHOE TOMHHHUPOBAHUE.

JluruOpumHoe CKpeliMBaHuWe. 3aKOH HE3aBHCHMOIO HACIEIOBAaHUS TPU3HAKOB.
[luToreHeTHYECKNEe OCHOBBI ~ TUTUOPUAHOTO CKpEIIMBaHUS. AHAIM3HUPYIONICE
cKpeuuBaHue. Vcronb3oBaHUE aHAIM3UPYIOLIETO CKPELIMBAHUSA UL ONPENCIICHUS
reHoTuna ocodu

6.3

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIETUICHHOMY
HaCJICOJOBAHUIKD T'CHOB. HapymeHHe CHCIIJICHUSA I'CHOB B pGSyHBTaTe KpOCCI/IHI‘OBepa.
XpOMOCOMHasE TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'enetnka mnona. XpoMOCOMHOE ONpeneseHue I1oja. AYTOCOMBI U  TOJOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE | TeTeporaMeTHbie OpraHu3Mbl. HacrnemoBanmue
HpI/IBHaKOB, CIICIIJICHHBIX C ITOJIOM

6.4

N3meHunBoCTh. BHibl M3MEHUNMBOCTH: HEHACIEACTBEHHAs M HacleACTBEHHas. Pounb
Cpenbl B HEHACJIEICTBEHHOW W3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(UKAITMOHHON
M3MEHYMBOCTH. BapuanuoHHBIM psg M BapualMoHHas Kpusas. Hopma peakuun
npusHaka. KonuuecTBEHHBIE M KAauyeCTBEHHBIC INPU3HAKM M HMX HOpPMa DEAKIMH.
CBoiicTBa MOIM(PHUKAIIMOHHON U3MEHYHBOCTH

6.5

HacnencrBennasi, wiM  TeHOTUNUYECKas, HW3MEHYMBOCTh.  KoMOWHAaTHBHAS
W3MEHYMBOCTH. Mei03 1 MOJIOBOM MTPOIIecC — OCHOBA KOMOMHATUBHOW M3MEHYHBOCTH.
MyrtannoHHas W3MEHYUBOCTh. Kiaccudukaiuss MyTamnwii: T€HHBIE XPOMOCOMHBIE,
reHoMHele. Yactrora © mNpUUMHBI MyTanuid. MyrtareHHbie (GaKTOphl. 3aKOH
FOMOJIOTMYECKUX PSIAOB B HacleACTBEHHOM n3MeHunBocty H.M. BaBuiioBa

6.6

I'enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METObl T€HETUKH UYEJIOBEKA:
TreHEaJIOTHYSCKHI, OIU3HELOBLIH, IMTOreHETHYCCKHI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-TeHETHYeCKHil. COBpEMEHHOE OIpEIETIEHNE TEHOTUIIA: IOJTHOTEHOMHOE
CEKBEHHpPOBaHUE, TE€HOTUIIMPOBaHUWE, B TOM uyucie ¢ nomomipio [II[P-ananu3a.
HacnenacTBenHnble  3a00jeBaHMsS — YCJIOBEKA: TIEHHbIe Ooie3HH, OOJE3HH C
HaCJIEACTBEHHOM MPEIpacioioKeHHOCThIO, XpPOMOCOMHEBIE Oosie3Hr. CoMaTUYeCKHe U
IFCHCPATUBHLIC MYTallUH. HpI/IHI_[I/IHBI 3A0POBOIO 06p3.33. KHN3HH, AUArHOCTUKH,
NpopUIAKTAKK ¥ JICUCHHUS TEHETHYeCKHX Oone3Held. MeauKo-TeHEeTHIEeCKOoe
KOHCYJIbTUPOBAHUC. 3Ha‘-I€HI/I€ MG,Z[HLIHHCKOﬁ TCHCTUKU B IPCAOTBPALLICHUU U JICUCHUN
TCHETHYECKUX 3a00JIeBaHUI YeIoBeKa
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Cenexius opraan3MoB. OCHOBBI OMOTEXHOJIOTHU

7.1

Cenekiusi Kak HayKa M MpoIecC. 3apOoxkKACHUE CENEKIMU U JOMECTUKAIUs. YUeHUe
H.N. BaBunoBa o neHTpax MpOUCXOXKACHUS U MHOTOOOpa3usl KyIbTyPHBIX PaCTCHHM.
[{eHTpBI MPOUCXOKIEHUS JOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM

7.2

CoBpeMeHHbIE METO/IbI CeNIeKIMU. MacCoBbIil M HHAMBUYAIbHbIH OTOOPHI B CEIEKIIUN
pacTeHud U XKMBOTHBIX. OlLIEHKA 3KCTepbepa. bIM3KOpOACTBEHHOE CKpPEIIMBAHUE —
uHOpuAnHT. Yncras nuaus. CKpeluBaHie YUCTHIX TUHUM. [ 'eTeposuc, mim ruépuaHas
cuia. HepoacTBeHHoe ckpermyBanue — ayropuauHr. Otnanénnas rudpuausanus u eé
ycnexu. MCKyCCTBEHHBIM MyTareHe3 M IIOJy4EHHME IOJUILIONAOB. JlocTrxkeHus
CEJIEKIIMM PACTEHHM, )KMBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buotexHonorus kak orpacib MpPOU3BOACTBA. ['eHHAss MHXKEHepus. DTalbl CO3/IaHUS
pexomOunantHo JIHK w TpancrenHpix opranuzmMoB. Kierounas HHXKEHepHs.
Knerounsie KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHHE pacTeHuil. KiioHupoBanue
BBICOKOITPOJYKTUBHBIX ~CEJIbCKOXO3SIICTBEHHBIX OPraHu3MOB. OKOJOTUYECKHE U
studeckue nmpobsemel. MO — reneTnueckn MOIUDUIIMPOBAHHBIC OPTaHU3MbI

1 KJIACC

Kon

[IpoBepsieMblil AIIEMEHT COAEPKAHUS

1

DBOJOLMOHHAS OUOJIOTUS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaeTenbCcTBa JBONIONHU. [laC€OHTONOTHYECKHE: TOCIECIOBATEIBHOCTD TOSBICHHUS
BUJIOB B IMaJICOHTOJIOTUYECKOM JIETOMHUCH, mepexoanbie Gopmbel. buoreorpadudeckue:
CXOJICTBO W pasznuuue (ayH U (QIop MaTEpPUKOB W OCTPOBOB. IMOPHOJIOTHYECKHE:
CXOACTBA H pPa3invius 3M6pI/IOHOB Pa3HbIX BUAOB ITIO3BOHOYHBIX. CpaBHHTeHBHO-
AHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIC, PYIUMEHTAPHBIC OPTaHbl, aTaBU3MBIL.
MOJ’IGKy.HHpHO-6HOXI/IMI/I‘-I€CKI/IGZ CXOACTBO MEXAaHNU3MOB HACJIECACTBECHHOCTHU U OCHOBHBIX
METa0OJMYECKUX MTyTEH Y BCEX OPraHU3MOB

1.2

OpomounonHass teopuss Y. JlapsunHa. [Ipenmochbuik BO3HUKHOBEHHS JapBUHHU3MA.
JIBIDKYIIIE CHUJIBI SBOJIIOLMHU BUAOB MO JlapBHHY (M30BITOYHOE pa3MHOXKEHHE IPH
OTPaHMYEHHOCTH  PECYpCOB,  HEOMpeenéHHas  W3MEHYMBOCTh, Oopbba  3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopuss odpomoruu  (CTDO) M OCHOBHbIE €€  IOJIOXKEHMS.
Muxkpossosronyst. [Tonynsnus kak eMHIIA BUAA U 3BOIIOLUN

1.4

JIBrokymue cuitbl (pakToOphl) SBONIONMUA BUAOB B MpHpoAe. MyTallMOHHBIN Tpoliece 1
KOMOWHATHBHAsA N3MEHUUBOCTh. [lomynsmonHble BOMHBI U Apeiid renoB. M3omsauus u
murpamus. EctecTBeHHBIE 0TOOp — Hampapistonuii (aktop sBomonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucniocoOaeHHOCT, ~ OpPraHM3MOB  Kak  pe3ynbTar  3Bojtonuu.  [Ipumepsr
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopd 036l M WIH0AAATI TAIIUH.

Bun u BupooOpazoBanue. Kpurepuum Buma. OcHoBHBIE (OpPMBI BHI000pa30BaHUS:
reorpaguueckoe, 3K0JIOrHUECKOe

1.5

MaxkposBosonust. PopMbl IBOIONUK: (UIIETHUECKAs], IUBEPreHTHAsl, KOHBEpreHTHas,
napajuenbHas. HeoGpatumocTs 3Bomonun

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3€MIIE

2.1

JloHay4HbI€ PEICTABIEHUS O 3apOKACHUN KU3HU. HaydHble THTIOTE3bI BO3SHUKHOBEHHMS
®U3HK Ha 3emuse: abuoreHe3 W MaHCIEpPMHS. XUMHYECKash  JBOJIOIUS.
DKCIEpUMEHTAIBHOE TOATBEPKICHUE XMUMHUYECKOW sBoyonuu. HadanbHble STamsl
6uonornyeckoit »omronu. ['mnoresa PHK-mupa. [lepBble KI€TKM M MX 3BOJIOLHSL.
DopMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTAaHU3MOB




2.2

PasButne xm3Hum Ha 3emsie 1o s3pam u nepuopaMm. Karapxeil. Apxelckas Hu
npotepo3oiickas dpsl. [laneosoiickas 3pa u €€ mepuoapl: KeMOPUHCKHIA, OpJIOBUKCKUH,
CUJIIypUHCKHM, NEBOHCKHH, KaMEHHOYIOJIbHBIM, NEepMCKHil. Me3o30iickasd spa u €€
MEPUOJIbI: TPUACOBBIN, FOPCKUI, METOBOM.

KaiiHo30lickass pa U €€ NepuoIbl: MaJEOTreHOBBIN, HEOTEHOBBIN, AHTPOIOTEHOBBIN.
XapaKTepuCTUKa KJIMMaTa U TeOJIOTMYECKUX IpoueccoB. OCHOBHBIEC JTalbl 3BOJIIOLUH
PacTUTENILHOTO U )KUBOTHOTO MHpa. ApoMop(03bl y pacTeHMIA U )KMBOTHBIX. [losiBNeHueE,
pacLBET ¥ BBIMUPAHUE TPy JKUBBIX OPraHU3MOB
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Cucrema opraHm4ecKoro Mupa Kak OTpaXeHHe 3BOJIONNUN. OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIIBI OPraHU3MOB
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OBonronus 4enoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuThe NpencTaBIeHUH O
MIPOUCXOXKACHUHN YeoBeKa. MeTo bl M3ydeHus aHTpornorene3a. CXoacTBa v pa3indust
YeNoBeKa U JKUBOTHBIX. CHCTEMATHUECKOE MOI0KEHHIE YEIOBEKA.

JBwxymue cuiabl (dakTophl) aHTpororeHeza. HacnencTBeHHas W3MEHUYHMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIecTBeHHBI 00pa3 >KU3HHM, W3TOTOBICHHE OpPYIUU TpyHa,
MBIIICHHE, PEYb

2.5

OCHOBHBIE CTaJMd M BETBU 3BOJIIOIUM YEJIOBEKA: aBCTPATONUTEKH, UeT0oBEeK yMenblid,
Yenosek npsamoxoasamui, YemoBek HeanaepranbCkui, Yenosek pazymubiii. Haxoaxu
HCKOITAEMBIX OCTAaHKOB, BpEMs CYIIECTBOBAHHS, O00JACTh PacHpOCTpaHEHUs, OO0BEM
TOJIOBHOT'O M0O3Tra, 00pa3 )KU3HU, OPYAHS

2.6

UYenoseueckne packl. OCHOBHBIE OOJBIIIHE PAChl: EBPOIICOUIHAS (€Bpa3uiicKasi), HETpo-
aBcTpayionHas (dKBaTOpHaIbHAs), MOHTOJOMAHAS (a3MaTCKO-aMepUKaHCcKas). YepThl
HpI/ICHOCOGHGHHOCTI/I HpeI[CTaBHTGHGﬁ YCJIOBCUYCCKHUX pacC K YCIOBUAM CYIICCTBOBAHUA.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma

OpraHu3Mbl ¥ OKpyXKarolias cpea

3.1

DKOJIOTHsSI KaK HayKa. 3aJadyd M pasfielibl AKOJOrMu. MeTOolbl 3KOJOTMYECKHX
UCCIICIOBAaHUM. DKOJOrMYecKoe MHUpoBo33peHue. Cpenbl OOWTAaHUS OPTraHU3MOB:
BOJ[HAsI, HA36MHO-BO3IYIITHAS, TOYBEHHAsI, BHYTPHOPTraHU3MEHHAas

3.2

Oxonorndeckue ¢aktopsl. Knaccudukanus sxogornuecknx (HakTopoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIIOTreHHbIE. JIeiCTBUE SKOJIOTHYECKUX (haKTOPOB HA OPTaHU3MBbI
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AOuotnueckue (aKTOpbl: CBET, TeMIepaTypa, BIAKHOCTb. DOTOMEPHOIU3M.
[TpucnocoOneHus OpraHu3MOB K JIEUCTBUIO a0MOTHYECKUX (akTOpoB. bruonornueckue
PUTMBI

3.4

buotnueckne daktopel. Buabpl OMOTHUYECKMX B3aUMOJEHCTBUN: KOHKYpEHIHS,
XMIIHUYECTBO,  IapasuTH3M, MYyTyalu3M, KOMMEHCaIM3M  (HaxJICOHMYECTBO,
KBapTHPAHTCTBO), aMEHCAIN3M, HEUTpanu3M. 3HaYeHUE OMOTHUECKUX B3aMMOICHCTBHIM
JUIs1 CYIIECTBOBAHUS OPIaHU3MOB B IPUPOJIHBIX COOOIECTBAX

3.5

DKOJIOTHYECKHE XapaKTePUCTUKU MNOmyisiiui. OCHOBHBIE MOKA3aTeNH MOIMYIISIIHU:
YUCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MIPUPOCT, MUTpaLus. JuHaMuka
YHCJIEHHOCTH MOMYJISIIUY U €€ Perysius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

CoobOmectBo  opranu3smMoB — Oworneno3. CTpykTypel OWOIIEHO3a: BHIOBaS,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpl-nromuHanTel. CBsi3M B OHOIIEHO3E

4.2

Dkonorndyeckue cuctembl (3kocucteMmsl). IlonsTue 00 skocucTeMe M OHOTEOLEHO3e.
@OyHKIMOHATBHBIE KOMIIOHEHTHI 9KOCHCTEMBI: IPOAYIEHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBoport BemecTB v MOTOK 3HEPTUH B 3KocucTeme. Tpoduueckue (MUIIeBbie) ypOBHH
skocuctemsl. [Tnmessie nenu u cetrn. OCHOBHBIE TIOKA3aTEIN YKOCUCTEMBI: OMoMacca,
OPOAYKIUSA. DKOJOTHMUECKHE MUPAMUIBI: TMPOAYKIHMH, YUCIEHHOCTH, OHOMAacChI.
CBoMCTBa YKOCHUCTEM: YCTOMYMBOCTD, CAMOPETYJIsilins, pazBuTue. CyKieccus




4.3

IIpuponHblE 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHUCTEMA XBOWHOIO WM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTOT€HHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOo3KkocucTeMbl. buonornyeckoe u
XO03sIHCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak pakTop ycToiunBocTH 3KocucTeM. CoxpaHeHHe ONOIOTHIECKOro
pazHO0Opa3us Ha 3emiie
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VYuenue B.M. Bepraackoro o 6uochepe. ['panuipl, coctaB U CTpyKTypa OHOChEPHI.
Kusoe BemectBo u ero Qynkuuu. OcoOeHHOCTH OHoOchepbl Kak TII00aTIbHON
IKOCHUCTEMBI. J[MHaMU4YecKoe paBHOBECHE U 0OpaTHas cBs3b B Onocdepe. KpyroBopotsl
BEIIECTB M OMOT€OXMMHMYECKHE LUKJIBl 3JIEMEHTOB (yriepoja, a3oTa). 30HaJIbHOCTb
onocdeppl. OCHOBHBIE OMOMBI CYITTH

4.5

UYenoBeuectBo B Oumochepe 3emiun. AHTpPOTNOreHHbIE HM3MEHEHHS B Oumocdepe.
['mobanpHBIC YKOIOTHUECKHE TTPOOIIEMBI.
OcHOBa panMOHAIBFHOTO YIPAaBICHHUS MPUPOAHBIMH PECypCaMH M WX HCIIOJIb30BaHUE.

JlocTrokeHust OMOJIOTHH U OXpaHa MPHUPOIbI

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u np.; [loxg penakiueit
[Naceunuka B.B. Akunonepnoe o6mectBo «M3narensctBo «IIpocemenue»
buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u np.; [lox pemakiueit
[Taceunuka B.B. Akunonepnoe o6mectBo «M3natensctBo «IIpocBemenue»
METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJIA
1. ITaceunuk B.B. um np. buonorus. 10-11 knaccel. YrmyOneHHbIH ypoBeHb. MeToauueckoe
nocobue. - M.: IIpocemenue. - 2024.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
www.bio.lseptember.ru— razera «buonorus -npunoxxeHue K «1 ceHTIOps».
http://ebio.ru/ - OnekrponHblli yueOHUK «buomorus». ComepXuUT Bce pasaesbl OUOJIOTHH:
00TaHUKY, 300J0THI0, aHATOMUIO U (PU3UOJOTUIO YEJIOBEKA, OCHOBBI I[UTOJIOTUU U TE€HETUKH,
HBOJIIOIMOHHYIO TEOPUI0 M DKOJOTHI0. MOXeT OBITh PEKOMEHJOBAH y4alluMcs JUis
CaMOCTOSITEIIbBHOU PaOOTHI.
http://interneturok.ru/ru/school/biology/10-klass IaTepHeT ypoku.
https://fipi.ru/ege/demoversii-specifikacii-
kodifikatory?ysclid=mbqp6etjbt69614572#!/tab/151883967-6 — caiit ®I' BHY «DenepanbHbiii
WHCTUTYT MEIarornuecKux u3MepeHuin», 1eMoBepcuu, cnerudukainus u kogudukatopsl EI'D mo
Ouonorumu.
000 «AKnace»
000 «9K3AMEH MEJINA»
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