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1.IIOSACHUTEJIBHAS 3AIIUCKA.

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAeSICHUs
NOIX0/0B K (OPMHUPOBAHMIO COZEpKaHUs ydeOHOoro mpenmera «buonorus» cocraBWIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
o0IMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBbI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
eé 3HaYeHHM B INO3HAHHUU KUBOU npupoasl H o0ecreuenuu CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpecTaBiIeHUEe O LEsAX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHUSI M PA3BUTHS OOYyYArOIIMXCS CpeACTBaMH ydeOHOro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, pacmpeleieHue Io
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
Y4€TOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENbHOIO Ipoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme mo OHOJOTMM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OpMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHON EATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YJArOIIUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uornoruun (10—-11 kmaccel, 6a30BbIif ypOBEHb) peaqn30BaH MPHUHIIUII
MPEeMCTBEHHOCTH B UW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIpaBJICHHOCTb HA PAa3BUTHC 3HaHI/II\/'I, CBsI3aHHBIX C q)OpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'O
MHPOBO33pPCHUA, IIEHHOCTHBIX OI)PIGHTaIII/II\/'I JIMYHOCTH, OKOJIOTHUYECKOT'O MBIIIJICHUS,
OpeJCTaBIeHUH O 370pOBOM o0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHUU KUBBIX CUCTEM PA3HOI'0 paHra U CynmHOCTH OCHOBHBLIX NPOTCKAIOMNX B HUX
IPOIIECCOB B TPOTpaMMe TO OHOJOTUW y/eNeHO BHHUMAaHHE HCIOJIb30BAHUIO MOJTYYSHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUSA,
00OCHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOTO TIOBEACHUSI B OKPYKAIOUIeH MPUPOIHON cpene,
aHajaW3a BIHSHUS XO3SIUCTBEHHOU ACATCIIBHOCTH YCJIOBCKAa Ha COCTOSAHHUEC TPHUPOAHBIX U
HCKYCCTBCHHBIX 3KOCHUCTEM. VYcunenne BHUMAaHUS K HpI/IKJ'IaJIHOI\/'I HaIpaBJICHHOCTH yqe6H0ro
npeaMera «bHONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECTIeUeHHs YCIOBUHN ISl pelieHus
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJFHOTO OMOIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH ananTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe Mmecto. OHa
obOecrieunBaeT (GoOpMHUpPOBaHHE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOU MPUPOAE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alMil M HBOJIIOLMU, CO3MaET YCIOBUSA JUIS: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBL,
dbopmupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0€30macHOro obpasa
KHU3HHU, SKOJIOTHYCCKOI'0O MbIIJICHUA, HCHHOCTHOI'O OTHOIICHUSA K JKUBOU npupoac U 4CJIOBCKY.

bonbmioe 3HadeHwe OwWoOTHs HMMEET TakKe JUIsl PELIEeHUS BOCHUTATENbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero oOpa3oBaHMs, ColManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpHI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHM C TMPEICTABICHUSAMH W3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COJICPIKAHUS, IPEACTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBaHMs OOLIEH KyJIbTYpbI, ONpeesioine
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa3OBaHMsL.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3alliil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTpYKType ydeOHoro npenmera «buomnorus» BbIJIEIEHBI CIENYIOLINE COJIEpPKaTeIbHbIE JTMHUU:
«buonorus kak Hayka. MeTosbl HAy4HOro no3HaHus», «KieTka kak Ouosornyeckas cuctemay,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOJIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U NIPUCYIIUE UM 3aKOHOMEPHOCTH.

PaGouas nporpamma pa3pa0oTaHa HA OCHOBAHNHM HOPMATHBHBIX AKTOB:

-denepanbHoro 3akoHa «O0 obOpazoBanuu B Poccuiickoit denepaunn» ot 29.12.2012 Ne
273-D3;

-npukaza Munnpocsenienust Poccun ot 22.03.2021 Nell5 «O0 yrBepxaenun Ilopsaka
OpraHu3allil ¥  OCYIIECTBIEHHs  OOpa30BaTeNbHOW  JEATEIBHOCTHM 1O  OCHOBHBIM
o01m1eo0pa3oBaTesIbHBIM MporpaMMaM - 00pa3oBaTeIbHBIM MpPOrpaMMaM HadajabHOro oOILIero,
OCHOBHOTO OOIIIETO U CPETHET0 00I11ero 00pa3oBaHuUs»;

-npukaza MunucrepcTBa npocsenieHus PO ot 18.05. 2023r. Ne371 «O6 yTBepxkaeHUN
benepanbHOI 00pazoBaTEIbLHON MPOrPaMMBbl CPEAHETO OOIIET0 00pa30BaHM;

- mpukaza MunucrepcrBa npocseuieHus PO ot 18.05. 2023r. Ne370 «O6 yTBepkIaeHUH
benepanbHON 00pa30BaTEIBHON MTPOTPaAMMBbI OCHOBHOT'O 00IIIETO 00pa30BaHUM;

- npukaza Munnpocsemenuss Poccun ot 31.05. 2021r. Ne287 «O06 yTBepkIeHUU
(denepaabHOrO  rOCYIapCTBEHHOrO  0Opa30BaTEeNLHOIO  CTaHJapTa OCHOBHOIO  OOILEro
obpazoBanus (PI'OC OOO TpeThero NOKOICHUS )»;

- mpukaza MmwunaOoOpHayku Poccum ot 17.12.2010r. Nel897 «O06 yTBepkaeHHHN
dbenepalbHOTO  TOCYIApCTBEHHOTO  00pa3oBaTEIbHOTO  CTAaHAApPTa OCHOBHOTO  OOIIETO
obpazoBanus (PI'OC OOO BTOPOTro MOKOJICHUS)»;

- mpukaza MuHoOpHayku Poccum ot 17.12.2012r. Ne413 «OO6 yTBepxkIeHUH
beneparbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTA CPETHETO O0IIEro 00pa3oBaHUs
(®I'oC COO)»;

-YceraB MKOY bonbuie-U3sbipakckoit COLI;

-II0JIO’KEHUS 0 (popMax, MEepUOAUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS yCIIEBAEMOCTH H
nmpoMexxyTouHol arrectanuu odyqaronuxcs B MKOY Bonbme-U3sipakckoit COILL.

Heap u3ydyenusi yueOHoro npeamera «buosorus» Ha 0a30BOM ypoOBHe — OBJIaJICHUE
00y4aromyMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM KHUBBIX CHUCTEM



pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX TPOOIeM.

JlocTH:KeHHe 1eTd U3ydeHusi yueOHoro mpeamera «buoJiorus» Ha 6a30BOM ypoBHe
o0ecrieunBaeTcs pellieHHeM CJIeAYIOIIUX 32/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEpHOCTSX, TUIOTE3aX, MpaBWIIaX, CIYXKALIMX OCHOBOH it (HhOPMHUpPOBAHHA
NpPEJCTAaBICHUNA O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HayyHOrO IO3HAHHMS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYArOMIMXCS IMO3HABATEIbHBIX, WHTEIUICKTYalbHBIX W TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHalu3a JAaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAOB,
UeH U MOIXO00B K U3yYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBNIEHHE Yy OOydJarommxcsi oOmiel KynbTypbl, (PYHKIHMOHAIBHONW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIEr0 MUpa KMBOW MPUPOJBI HA
OCHOBAHWM 3HAHUU U OIlbITA, MMOJTYYCHHBIX IMTPU U3YUCHUHN 6I/IOJIOFI/II/I;

dbopMupoBaHrue y OOYyYarOIIMXCS YMEHHM WILIIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTU YEIOBEKa, Pa3BUTHUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIMTAHHUC y6e)KI[éHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOU IIpupoasbl,
HEO00X0UMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOTIOCHHS AITUUECKUX HOPM IPHU MIPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAaHUEC LCHHOCTHU OMOJIOrMYECKUX 3HAHUMI AJI MOBBIMICHUS YPOBHA SKOJIOTHUECKOU
KYJIBTYpBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEeHHEe MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOMN XU3HU IJIS OICHKU
MOCNEACTBUI CBOEH NEATENbHOCTH MO OTHOIICHUIO K OKpYXaromiel cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPIITAKTUKH 3a00JI€BaHUM.

MecTo yueOHOr0 mpeamera.

B cucteme ocHoBHOTO0 00111€TO 00pazoBanus «buonorusy, nzydaemasi Ha 6a30BOM ypOBHE,
SIBIIETCS 00A3aTEILHBIM y‘~IC6HBIM npeaMeToM, BXOJAIIMM B COCTaB HpeHMGTHOﬁ oOactu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

st u3ydenust Ouonoruu Ha 0a30BOM YpOBHE CpeqHEro o0Iero oopa3oBaHUsl OTBOAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



2.COAEP)XAHUE YYEBHOI'O ITPEIMETA.

10 KITACC

Tema 1. buoJsiornsi kak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOI KapTUHBI MUpa. CHcTeMa OMOJOTHYECKUX HaYK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0EHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS.

PackpblBaTh cojaepkaHue TEPMHUHOB M IOHATHUM: HAaydHOE€ MHUPOBO33pPEHUE, HAay4Has
KapTHHA MUpPA, HAYYHBIN METO/I, TUII0TE3a, TEOPHS, METO/IbI HCCIICTIOBAHUS.

XapakTepu3oBaTh OHMOJIOTHIO KaK HAyKy, €€ MECTO M POJIb CPEIU IPYTrUX €CTECTBEHHBIX
Hayk. [lepeuncnsaTs pa3nensl OMOJIOTHH B COOTBETCTBHE ¢ O0BEKTAMHU U3YyUEHUSI.

HazpiBaTh BakHeilne oOTpaciay OWOJOTMYECKMX 3HAHUW M 3aJadyd, CTOAIIUE TMepen
ouonorueit XXI B.

PackpsiBaTh conepikaHie TEPMUHOB U MOHSATUN: HAYYHBIA METO/, METOJIbI UCCIICIOBAHUSI.

XapakTepu3oBaTb OCHOBHBIE METOJABI TO3HAHHUS JKUBOM MPUPOABI: HaOIIOJIEHUE,
OKCMIEPUMEHT, OIMCaHUE, HW3MepeHue, Kiaccu(puKalus, MOJICIHUPOBAHUE, CTATHUCTUYECKas
00paboTKa JaHHBIX

Tema 2. ’Kuble cuctemMsbl 1 ux opranusamnus (1 yac)

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owojioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiicTBa OuocucTeM HW WX pa3HoOoOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM, OPraHW3MEHHBI,  MOMYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTUYECKH), OMOC(hEpHBI.

JdemoHcTpaumuu:

Tabmupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpPraHU3aLUU KUBOU
TIPUPOIBIY.

O6opynoBanue: moaens Monekynbsl JJHK.

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS.

PackppiBaTh cojpepaHWE TEPMUHOB W TOHATHUN: CUCTEMa, OWOJIOTHYECKas CHCTEeMa,
AJIEMEHTBI CHUCTEMBI, CTPYKTypa OHOCHCTEMBI, CBOWCTBA J>XHBBIX CHCTEM, OOMEH BEIIECTB,
pPa3MHOXKEHHE, PpOCT, pa3BUTUE, HACJIEACTBEHHOCTb, HM3MEHUYUBOCTh, Pa3JIpaXUMOCTbh,
HHEPro3aBUCUMOCTh, YPOBHH OPTaHU3AIUU KU3HH (OHOCUCTEM).

XapakTepu3oBaTh MPHUHLMIIBI ~ OpPraHU3aldud  OWOCHCTEM: OTKPBITOCTh,  BBICOKas
YHOPSAIOYEHHOCTh, CAMOPETYJISILUS, UEPAPXUIHOCTb.



[lepeuncnsaTh yHHMBEpCalbHBIE CBOWCTBA JKMBOTO: E€IMHCTBO XHMHYECKOTO COCTaBa,
pa3ApakuMoCTh, JBM)KEHUE, TOMEOCTa3, POCT U Pa3BUTHE, HACIEICTBEHHOCTh, HU3MEHYHBOCTD,
ABOJIOIHS (IPUCTIOCOOICHNE K H3MEHSIOIUMCS YCIIOBHSM).

[lpuBoauTe mTpUMEpPHl OHMOCHCTEM pPAa3HOTO YPOBHS OpPraHU3allMd W CPaBHHUBAThH
NPOSIBIICHUSI CBOMCTB JKMBOTO Ha Pa3HBIX YPOBHSX. XapaKTEpU30BaTh OCHOBHBIC MPOIIECCHI,
npoTekamomue B OMOcHMCTeMax: OOMEH  BEIeCTB M TNPEBpalleHHe  SHEpPruu,
CaMOBOCIIPOU3BEACHUE, CAMOPETYJIALIUS, PA3BUTHE.

CoOmoaTh npaBuiia 6epe’KHOr0 OTHOIICHHUS K KUBOM MPHUPOJE.

Tema 3. XuMHnuyecKuii cOCTaB U CTPOEHHE KJIETKH (8 4acoB)

XUMHYECKUH  COCTaB  KIIETKHU. XUMHYECKHUE  DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIeMeHThl. Boia 1 MUHepasbHbIE BELeCcTBa.

@OyHKIMU BOJBl M MUHEpAIbHBIX BellecTB B kieTke. [loanepxkaHue OCMOTHYECKOTO
Oanaxca.

benku. CocraB u cTpoeHure 0€IKOB. AMUHOKHUCIOTHI — MOHOMEPHI OenikoB. HezameHnmble
U 3aMEHHMMblE€ AMHHOKUCJIOTHI. AMUHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYphbl O€IKOBOH
MOJIeKyJbl (TMepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIIMN OEITKOB.

®epmeHTHl — OHOJOrMYeckre Karainu3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN IIEHTD,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Burtammubl.  Otrauuus  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBonbl: MOHOCaxapu bl (TJIFOKO3a, pud03a 1 1e30KCupud03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHI0B Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykieotunsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
(GyHKIHIH.

[{uronoruss — Hayka o kierke. Kiierounas Teopus — mpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas >xuBasi cuctema. OOIMe MpU3HAKK KJIETOK: 3aMKHYTas Hapy>KHas
MemOpaHa, mosekyinsl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oeska.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoThdeckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTudeckoit kineTku. Kierounas crenka 6akrepuil. CTpoeHHne 53yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIMYHS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[TnasmaTtuueckas MeMmOpaHa, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ opraHOWIBL
OnnomemOpanuble opranouasl kiaetku: JIIC, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunp! nnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPHOIIH,
PECHUYKH, KTYTUKH. DyHKIIMN OpraHoM10B KJIETKU. Brirouenus.

SAnpo — peryasaTopHbli HeHTp kiaeTku. CTpoeHue aapa: sjuepHas 000s04Ka, Kapuora3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BEIIECTB B KIIETKE.



JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B  HEXHUBOH IPHUPOJIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHBOU MIPUPOJIEY.

Tabmuubl u cxemsl: «llepuoanueckast TaONMIA XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenkay, «CtpoeHue GpepmMeHTay,
«Hyxneunoseie kucinotel. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHrue 3yKapuoTHYECKOM
KJIeTKn», «CTpoeHue MKUBOTHOU KiIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIEeBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHME Jisi MPOBEACHUS HAOIIOICHMUIA,
W3MEpPEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KIIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHast pabora Ne 1. «M3ydeHHE KaTaIMTHUYECKOW aKTHBHOCTH (pepMeHTOB (Ha
pUMepe aMHIIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yyeHHe CTpOCHMSI KJIETOK PACTEHUM, KUBOTHBIX U
OaxkTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNnapaTax U UX OMUCAHUEY.

OcHoBHbBIE BU/IbI 1eITEJIbHOCTH 00yYAI0IIMXCS.

PackpeiBath conep:kaHue TEPMUHOB U TOHSTHI: 3J€MEHTHI-OMOTEHbI, MaKpPOIJIEMEHTHI,
MHUKPO3JIEMEHTBI; MUHEpPAJIbHBIE BELIECTBA, MOJIEKYJa BOJbI KaK AMIIOJb, BOJOPOIHBIE CBS3H;
TUAPOPMIbHBIE U THIPO(POOHBIE BEIIECTBA.

Jloka3pIBaTh €AUHCTBO IEMEHTHOTO COCTaBa Kak OJHO U3 CBOMCTB KUBOTO.

Pacnipenensite XMMHUUYECKUE IEMEHTHI 110 IPyNIaM B 3aBUCUMOCTH OT KOJIMYECTBEHHOIO
IIPEJICTaBUTENILCTBA B OPraHU3ME; XapaKTEPU30BaTh POJIb OTJAEIIBHBIX AJIEMEHTOB.

BbIsSBIATE CBSI3b MEXKIY COCTaBOM, CTPOECHHUEM MOJIEKYJIbI XUMUYECKOTO COCAMHEHHUS U
ero (yHKIUSAMHU B KieTKe. PackpbiBaTh cojiepaHue TEPMUHOB M MOHSATUI: OENKU, MOJMMEPHI,
MOHOMEPbI, AMUHOKHUCIIOTHI, IETITUAHAS CBSI3b, TIOJUMENTH/I, IEHATYpaIlHsl.

XapakTepu3oBaTh O€NKHM KaK KJIAacC OPraHMYECKHUX COETUHEHUH; KIacCU(PHIMPOBATH MX
Mo CTpoeHHIO (TJIOOYJsApHbIE W (PUOPWIISIpHBIE OENKH), TEPEUUCIATh U XapaKTepHU30BaTh
¢byHkn 0enakoB. PackpbiBaTh cosiep:kaHne TEPMUHOB U MOHATUI: (€PMEHTHI, aKTUBHBIN LIEHTP,
cyOcTpaTHas cienu(UIHOCTb, KOPEPMEHTHI, OETKN-aKTUBATOPbI U OETIKU-UHTHOUTOPBI.

VYka3piBaTh OTIIMYMA (PEPMEHTOB OT HEOPTaHUYECKUX KaTamu3aTopoB. OOBACHATH POJIb
bepMeHTOB B (YHKIMOHUPOBAHMM JKHUBBIX CHCTEM, B IMPOMBIIUIEHHOCTH, B MEAMIIMHE, B
MOBCE/IHEBHOM KM3HU 4YeNoBeKa. PackphiBaTh cojep)KaHUE TEPMUHOB U MOHSITHM: YIJIEBOADI,
MOHOCaxapuabl, IMCaxapuabl, MOJMCaXapuabl, TIIOK03a, pubo3a, JE30KCHMpuOO3a, caxaposa,
JIaKTO3a, MallbTO3a, ILeJUItoNo3a (KJIeTyaTKa), Kpaxmall, TIUKOTEH; JHUMHABI, TPUTIUICPUIIbI
(>xupbl, Macia), pochonUunuIbl, CTEPOUIBI.

XapakTepu30BaTh YIiIeBO/Ibl, JUMUIbI KaK KJIACC OPraHUYECKUX COeIMHEHUH.

KnaccupumupoBars yrieBoasl M JHMIOUABL 10 CTPOCHUIO; MEPEUUCHATh (HYHKUIUU
YIJIEBOAOB M NUNHI0B. CXeMaTU4ecKH HM300pakaTh CTPOEHUE MOJIEKYJN YIIJIEBOJIOB, JUIHJIOB.
PackppiBaTh copepkaHue TEPMHUHOB M TOHATHH: Je30kcupubOoHykienHoBas kuciora (JIHK),
pubonykiennoBas kuciora (PHK), nykmeoTwa, momuHykiaeoTumHas Iienb (MOJMHYKICOTH),
KoMIIeMeHTapHOCTh, ¢yHKuuu JIHK (xpaneHue u nepenava HaciaeACTBEHHON HH(opMaium);
Buabl PHK (uHdpopmannonHas, TpancnoptHasi, pubocoManbHas); aaeHo3uHTpudocoar (ATD),
MaKpOIPTUYECKas CBS3b.



XapakTepu3upoBaTh HYKJIEHHOBBIE KHCIOTHI KaK XMMHUYECKHE COCAMHEHMS] U HOCUTENU
HaCJIEICTBEHHON HH(DOPMAIIH.

OtMmeuaTs 0COOEHHOCTH CTPOEHMsI MoieKy Il HykiIenHoBbIX kucnoT (JJHK, PHK) u AT®.

CxemaTnuecku H300paxkaThb CTPOEHUE HYKICOTHUIIOB, MOJIEKY] HYKJIEHMHOBBIX KHCIOT,
AT®. PackpeiBaTh COJIep’KaHHE€ TEPMHUHOB MW TMOHSTHH: KJIETKA, IUTOJIOTHS; PaCKpbIBaTh
coJepKaHUE TIOJOKEHUH KJIETOUYHOW Teopuu. llepeyncnsiTe M XapakTepu3oBaTb OCHOBHBIC
METOABl M3Y4YEeHHs KJIETKH: (IPUTOTOBICHHE CpPE30B, OKpAIIMBaHHE, MHKPOCKOIMPOBAHHE,
ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK U TKaHel). PackpbiBaTh copepkaHne TEPMUHOB
U TOHATUN: KIETKH (dYKapUOTHUYECKas, NIpPOKapHOTHUYecKas), Iia3MaThyeckas MemOpaHa
(mma3manemMma), TIIMKOKAJIMKC, TPAaHCHOPT BEIIECTB (MACCHBHBIN, AKTUBHBINA), HSHAOIMTO3
(aromuTo3, MUHONUTO3), FK3OIUTO3, KJICTOYHAS CTEHKA, HYKIICOH/I.

CpaBHUBaTh MEXIy COOOW PYKapUOTHYECKHE U MPOKAPHUOTUYECKHE KIETKH; OTMEYaTh
CXOJCTBO U pa3jHuvs B CTPOCHUU KIETOK OaKTepuil, >KUBOTHBIX, PACTCHHH H TpHOOB.
PackpsIBaTh copepikaHue TEPMUHOB U MIOHATHIA: UTOIUIa3Ma, OPTaHOM/IBI, SHI0TIa3MaTHIECKast
cetb (OIIC), annapar ['onbaxku, TU30COMBI, BaKYyO0JIb, MUTOXOHJIPUH, TUIACTUIBI (XJIOPOILIACTSI,
XPOMOIIIACTHI, JIEUKOILIACTHI), PUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIA LEHTP (LIEHTpOcOoMa),
PECHUUKH, KI'YTHKH, BKIIOYCHHUSI, AP0, sAepHas 000JI0UKa, KapuoIlia3Ma, XpOMAaTHH, SIPBIIIKO,
XpoMocoMbl. ONHCHIBAaTh CTPOCHHE DJYKAPUOTHYECKOH KIETKM 1O HM300paKeHHSIM U Ha
MHUKpOnpernaparax; KiacCu(QUIUpOBaTh OpPraHOWABI B 3aBUCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus: (OAHOMEMOpaHHBIE, ABYMEMOpaHHbIE, HEMEMOpaHHbIC); OMHUCHIBaTh (YHKIUU
Ka)KIOr0 OpraHou/a B KJIETKeE.

XapakTepHu30BaTh KIETOUHOE AP0 KaK MECTO XpaHEHUs, repenadn (yABOSHHE XPOMOCOM)
U pean3anuu (TPaHCKPHIIIUS) HACIEICTBEHHOW HH(POPMAIIUU KIIETKH.

[Tepeyucnary U OMUCHIBATH KOMIIOHEHTHI Spa U UX QYHKIUY;

CxemaTH4HO H300pakaTh CTPOEHUE PACTUTENBHON M JKUBOTHOW KIETKH. OOBACHATH
OHooTHYeCcKOe 3HAUCHNE TPAHCIIOPTA BEIIECTB B KIIETKE.

Tema 4. /KuzneneaTeJbHOCTH KJeTKHU (6 yacoB)

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWIAINMS (TJIaCTHUYECKUd OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHN METa0OIU3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOoHBIH U rereporpodHbiif. Ponb depmenToB B 00MeHe
BELIECTB U IIPEBPALLICHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HU Ha 3emuie. Biusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a IS JKU3HU Ha
3emute.

DHepreTuyecknii oOMEH B  KJIeTKe. PacmieruieHwe  BEIIeCTB,  BBIIACICHHE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl JHEPreTHuecKoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
reHeTH4ecKoi nHpopMamu B KieTke. ['eHeTHuecKuit Ko M ero cBoWcTBa. TpaHCKpHUILUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.



Heknerounsie Qopmbl ku3HM — BHpYCHL. Mcropuss oTkpeitus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakTepuodaru. bonesnu
pacTeHU, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMBIC BUpYCcaMU. Bupyc UMMyHOICPUITUTA YETOBEKA

(BUY) — Boszoymutenr CIIMJla. OOpartHas TpaHCKpPHUIIUA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunrte3 Oenmka», «leHermyeckwii  Kom», «Bupycem,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbId 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JHK u tpanckpunums», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

OcHoBHbBIE BU/IbI 1eITEJIbHOCTH 00yYAI0IIMXCS.

PackpbiBaTh cojepikaHue TEPMHUHOB M IOHATUH: OOMEH BEIIECTB U IPEBpAllCHUE 3HEPruu
(MeTa®omu3M), acCCUMWIALMS, IUIACTUYECKMH OOMEH, JIUCCUMMIISALMS, SHEepreTuyeckuid oOMeH,
¢dorocuntes, Gportonms, hpochopunrpoBanue, IEPEHOCUNK TPOTOHOB, XEMOCHUHTES.

OmnwuceiBaTh (HOTOCHHTE3, MPOLIECCHI, MPOTEKAIOIINE B CBETOBOW U TEMHOBOH (asze.

BbIABIATE NIPUUMHHO-CIIEACTBEHHBIE CBA3M MEX/y MOIJIOIIEHUEM COJIHEYHOH SHEprun XjiopopuiuioMm
Y CUHTE30M MoJieKysn ATO.

CpaBHUBaATh UCXO/IHbIE BEUIECTBA, KOHEUHbIE MTPOAYKTHI M YCIOBUS MPOTEKAHUS peakluii CBETOBOM U
TEMHOBOH (ha3bl GOTOCUHTESA;

CpaBHMBATh (POTOCHHTE3 U XEMOCHHTE3.

OnenuBath 3HaueHNE (POTOCHHTE3a U XEMOCUHTE3a AJIS )KU3HU Ha 3emIie.

PackpbIBaTh cosiepkaHle TEPMUHOB U TOHATHI: SHEPreTUUYECKU OOMEH, TIIMKOJIN3, MOJIOYHOKHUCIIOE
OpoXxeHue, CIUPTOBOE OpOKEHUE, OMOJOTUYECKOE OKUCIICHUE, KJIETOYHOE JIbIXaHUE, TUCCUMIISIIHS,
bepMmeHT. XapakTepru3oBaTh 0OMEH BEIECTB U MPEBpaleHHe SHEPTUu (MeTabo0In3M) KaK OJJHO MX
CBOMCTB uBOro. [lepeuncnsate 0COOEHHOCTH MJIACTHYECKOTI0 U SHEPreTUYECKOro OOMEHa B KIIETKE;
YCTaHABJIMBATh B3aUMOCBS3b MEKIY HUMMU.

Paznuuats THIIBI OOMEHa BELIECTB B KJIETKE: aBTOTPO(DHBIN U rerepoTpo@HbId. ONUCHIBATH TAIbI
SHEPreTUYecKoro ooMeHa (IoArOTOBUTENIbHBINA, OECKUCIOPOIHBINA, KUCIIOPOIHBIN) U CPaBHUBATH UX
MEXIy COOOM.

XapakTepHu30BaTh PeaKkIuy IIIUKOIN3a, OPOXKEHUS, KIETOUYHOTO ABIXaHUS; BBIABIATH TPUUMHHO-
CJIEICTBEHHBIE CBSA3HM MEXKIY TTTMKOIM30M, KJIIETOUHBIM JbIXaHUEM U CuHTe PackpbIBaTh copepxkaHue
TEPMHMHOB U NIOHATUI: T€H, TECHETUYECKUI KOJI, MAaTPUYHBIN CUHTE3, TPAHCKPUIILIUS, TPAHCIISLINS,
KOJIOH, aHTUKOJI0H,30M MoJieKys1 AT®. CpaBHuBaTh 3 (HEKTUBHOCTH OECKUCIOPOTHOTO 1
KHCJIOPOJIHOTO 3TanoB. PackpbIBaTh cofepkaHUE TEPMUHOB U MOHSTHUN: T'€H, TEHETUUECKUH KO,
MaTpUYHBIA CUHTE3, TPAHCKPHUIILIMS, TPAHCIALUS, KOJIOH, aHTUKOAOH, pudocoma, lIeHTpalibHas J0rma,
MOJIEKYJIsIpHasi OMOJIOTHSL.

OnpenensTh CBONCTBA TEHETUYECKOTO KOJa (TPUILIETHOCTD, OJTHO3HAYHOCTh, BHIPOXKAEHHOCTD,
YHHUBEPCAIbHOCTD, HEMIEPEKPBIBAEMOCTD, HENIPEPHIBHOCTH). OMMCHIBATh ATAIBI peaTU3aLu1
HacJeJACTBEHHOW nHpOopManuu B KieTke. CpaBHUBATh PEaklni MaTpuIHOro cuHTe3a Mosiekyn PHK u
OemnKa B KJIETKE.

PackpbIBaTh conepkaHue TEPMUHOB U MIOHATHI: BUPYC, BUPYCOJIOTHs, Kancu, Oakrepuodar, BUpyc
uMMyHo edunuta yenoBeka (BMY), oHkoreHHbIe BUPYCHl. XapaKTepU30BaTh BUPYCHI KaKk
HEKJIETOUHYIO ()OpMY KU3HH; OCOOCHHOCTU CTPOEHUS U KHU3HEACATEIbHOCTH BUPYCOB. ONUCHIBATH
YKU3HEHHBIHN [TUKJI BUPYCOB UMMYHOIC(HUIINTA YeJIOBEKa; pa3nuyaTh Ha pucynkax BTM ((Bupyc



tabayHoi Mo3aukn), 6akreprodar, BUY. O00cHOBBIBAaTh U COOMIOAATH MEPHI TPOPHUIAKTUKI
pacnpocTpaHeHUs! BUPYCHBIX 3a00IeBaHUH (PeCIIMPaTOPHBIE, JKEITyI0YHO-KUIIICUYHBIE, KIICIEBOI
sanedamut, BUU-undexuns).

Tema 5. PazMHoKeHN€e M HHAUBUIYAJbHOE Pa3BUTHE OPraHu3MoB (5 yac)

Krerounslli 1WKIJI, WIM JKW3HEHHBIA LMKN KieTku. MHTepdasza m muto3. Ilpomeccsr,
npoTekaromue B uHTEpdasze. Pemmukarnus — peakuus marpuuHoro cunte3a JIHK. Crpoenwue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JUTUTOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruyeckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craaum muto3a. Ilpouecchl, NMpoucXonsdlIMe Ha Pas3HbBIX
CTagusaX MUTO3a. bHoJjorudyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

@opMBl  pa3MHOXKEHHsI OpPraHW3MOB: Oecroioe U TMoJioBoe. Buabl  Oecmonoro
pPa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYCHHE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.

Meiios. Craguu meiosza. [lporeccsl, mpoucxomsinie Ha cTagusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEMEHHHUKHU U sSM4HUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBHIX KIETOK — ramMeT (CrepMaTo30up,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHMS SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaius,
opranoreses. ITocramOproHnanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHSL: IPSIMOE,
HenpsiMoe (IM4uMHOYHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHUi», «JlereHne KIeTKu
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Permmukanus JJHK», «Murosy», «Meios», «IIpsMoe u Henpsimoe pa3ButHe», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeTIOBEKa», «OCHOBHBIE CTAJUN OHTOTEHE3AY.

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka mitekonuraroniero», «KapuoknHe3 B KJIETKax KOpelmika JIyKa», MarHUTHas
Mojenb-anmukamus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTo3a B KIETKAaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.

JlaGopatopnast pabora Ne 4. «/3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIHUXCS.



PackppiBaTh conepKaHME€ TEPMUHOB M TIOHATHH: KJIETOUHBIA LUK, HHTEpda3a,
penyIuIMKalus, XpoMocoMa, KAapUOTHWII, TaljOWIHBIA, AWUIJIOWIHBIA XPOMOCOMHBIA HaOOp,
XPOMAaTHJIBI; MUTO3 €ro cTaauu: mpodasa, meradasa, anadasa, Teiaodasa.

OnucelBaTh JKA3HEHHBIM LUK KIETKH; IIEPEUYUCIATh W XapaKTepU30BaThb IEPHOIBI
KJIETOYHOTO LIMKJIA, CPAaBHUBATH UX MEXKIYy COOOI.

OnucelBaTh CTPOEHHE XPOMOCOM, KapUOTUIIOB OPraHU3MOB, CPaBHHUBAaTh XPOMOCOMHbBIE
HaOopbl kieTok. CpaBHMBaTh CTaguu MUTO3a. Pa3nmyaTe Ha MUKpoIlpenaparax U pUCYHKax
CTaguu MuTO3a. PackpbiBaTh OHOJOTMYECKUH CMBICI MHTO3a. PackpbiBaTh colepkaHHe
TEPMUHOB U TIOHATHI: pa3MHOXKEHHE, KIIOH, IIOJIOBbIE KIETKU (raMeThl), SAHWIEKIIETKa,
CIepMaTo30M]l, 3UT0Ta, JeJCHHE HaJABOE, IIOYKOBAaHME, CIOPYISALUSA, (parMeHTaIus,
BEreTaTUBHOE PAa3MHOXKECHHME, CEMEHHOE Pa3MHOXECHHE, ONBUICHHE, IBOMHOE OILUIOAOTBOPEHUE,
IIOJIOBBIE  JK€Je3bl, CEMEHHUKH, SWYHMKH, OIUIOJIOTBOpPEHHE (HApYy)KHOE, BHYTPEHHEE).
XapakTepu30BaTh OCOOCHHOCTH U 3HaUEHHE OECITONIOTO U TI0JIOBOTO CIIOCOO0B PA3MHOKEHHS.

Boiiensite Buapl 0€Conoro pa3MHOXKEHHS, BBISIBIISAT B3aUMOCBSI3H MEXIY (opMaMu U
cnocodaMM  pPa3MHOXKEHHUS, W HX OMOJIOTMYECKMM 3HaueHueM. Bmangers npuémamu
BEreTaTUBHOI'O PA3MHOXKEHMSI KYJIbTYPHBIX pacTeHUi (Ha MpuMepe KOMHATHBIX ).

XapakTepu3oBaTb  IIOJIOBBIE  KJIETKHM:  SIMUEKIETKH, CIIEPMaTO30MIbl;  BBIIBIIATH
OCOOEHHOCTHM UX CTpOEHHs. PackpblBaTh cozaep)kKaHW€ TEPMHHOB M TIOHATUH: MeHo3,
KOHBIOTAIMSI XPOMOCOM, MEPEKPECT (KPOCCUHIOBEP) XPOMOCOM, FaMEThI.

XapakTepu3oBaTh MeH03 Kak CIoco0 KJIETOYHOrO JAEJeHMs; ONHMChIBaTh MeHOo3 10
CTaausM; CpaBHMBATh CTAJMM MeHO3a M MHUTO3a. Pa3znuyaTe Ha pHUCYHKAaxX CTAaJUHd MEN03a;
pacKpbIBaTh OMOJIOrMUYECKOE 3HaUeHUE Meio3a. PackpbiBaTh cojiepskaHne TEPMUHOB U MOHSATHIA:
raMeToreHe3, CIEpPMAaTOreHe3, OOTEHE3, CIIEPMATO30MJ, aKpocoMma, SHUIEKIETKA, IOJSpHbIE
TEIbLA.

XapakTepu3oBaTb OCOOEHHOCTH TaMEeTOreHe3a Y >KMBOTHBIX M €ro CTaJHu{; IOJIOBBIE
KJIETKU ’KMBOTHBIX U OIUCHIBATH Mpoliecc UX pa3Butus. CpaBHUBATH CLIEPMATOTEHE3 U OOTEHE3.

OnwuceiBaTh OIUIOJOTBOPEHUE, OMOJIOTHYECKOE 3HAUY€HHE OIUIOAOTBOpeHHUs. PackphiBaTh
coJiepKaHNue TEPMUHOB U MOHATUN: OHTOTE€HE3, SMOPHOreHes3, 3UroTa, JpolaeHue, 6J1acToMepsl,
MopyJna, Osacrtyna, Onacrouenb, racrpyja, Heipyla, OpraHOreHe3; 3apOAbIIIeBbIE JUCTKU:
AKTOZIEpMa, ME30/epMa, SHTOJEpPMa; MOCTIMOPHOHAIBHOE pa3BUTHE: MPAMOE U HEMPSIMOe
(TmumHOYHOE); MeTaMopdo3, Meracrnopa, MHUKpPOCIOpa, MBUIBLEBOE 3€PHO, CIIEPMHH,
3apOJBIIIEBbINA MELIOK, IBOMHOE OIUIOJJOTBOPEHHUE.

Onpenensth 3Tanbl YMOPUOHAILHOTO PAa3BUTHUS XOPAOBBIX HA CXe€Max M Ipenaparax u
ONUCHIBATh IPOLIECCHI, IPOUCXOASIINE HA KaxAoM dtare. CpaBHUBATH NEPUOABI OHTOICHE3a;
OpsMoe M HEMpsMoe (JIMYMHOYHOE) MOCTIMOpPUMOHAIBHOE PA3BUTHE, 3apOJIBIIIM YEIOBEKa U
JIPYTUX XOPJIOBBIX.

OOBsICHATH OHOJIOTUYECKOE 3HAYEHUE pa3BUTHS € MeTamopdo30M; OTpHUIATEIbHOE
BJIMSIHUE aJIKOTOJI, HUKOTMHA U JIPYIrHMX TEepaTOreHHbIX ()aKTOPOB Ha pPa3BUTHE 3apoOjbllla
yesoBeKa. ONMChIBaTh NPOLECC JBOMHOIO OIUIOAOTBOPEHUS Y IIBETKOBBIX PACTEHUM.

Tema 6. HaciencTBeHHOCTh M H3MEHYHMBOCTH OPraHu3mMoB (9 yacoB)

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuTus reHeTHMKH. Pojib 1MTOIOTMH U
SMOPHOJIOTHN B CTAHOBJICHUH T€HETHKH. Bxian poccuiickux u 3apy0eXHbBIX YUEHBIX B pa3BUTHE
TeHETUKU. MeToIbl TEeHETUKH (THOPHUIONIOTUYECKUHM, NUTOTEHETHYECKHA, MOJEKYISIPHO-



reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, ycTraHoBleHHble [.  MeHnnenewm.
MounorubpunHoe ckpeluBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JTOMUHUPOBaHUA. 3aKOH paculeruieHuss npu3HakoB. ['mnore3a uwcrtorel ramer. Ilomnoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe  CKpelmMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJCIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CueruienHoe HacienoBanue mnpusHakoB. PabGora T. Moprana mno cuemIeHHOMY
HACJIEIOBAHUIO I'eHOB. HapyleHue cuersieHust FTeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. | eHeTuYeCcKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 10Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3mbl. HacinenoBaHne NpPU3HAKOB, CUEIICHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUNMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHYMBOCTH.
Bapuanvonsslil psn u BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE 1
KaueCTBCHHBIC TIPU3HAKU U X HOopMa peaknuu. CBOHCTBa MOAM(PUKANMOHHONW U3MEHIMBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMoOHHAas
U3MeHYMBOCTh. Kiaccuukaims myTranuii: Te€HHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacTtoTa u
MPUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BresnepHas HacneICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomoiuipio [1[[P-ananusa. HacnenctBenusie 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAcleACTBEHHOM MpeIpacroioKEHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue | TeHepaTuBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICYCHHUS TeHETHYECKHUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHHI YeTIOBEKaA.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro UUTOI€HETHYECKas OCHOBa», «3aKOH YHCTOTHI TaMeET»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3anmMoneincTBre ajielIbHbIX I'€HOBY, «l €eHeTHnuecKue KapThl pACTEHUM, JKUBOTHBIX
n 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTH», «HacnemoBanue pesyc-dakropay, «['eHeTHKa Tpynn KpoBu», «MyTamroHHAs
W3MEHYHUBOCTBY.



Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTanuu GOpMbI KPBLILEB M OKPACKH Tenia), repoapuit
«I"opox moceBHOW.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnas pabota Ne 6. «/3yueHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmuid Yy JIpo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POJAOCIOBHBIX YEITOBEKaY.

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCSH.

PackpeiBaTh cojepkaHHE€ TEPMUHOB WM TOHSTHHA: T€H, TEHOM, T'CHOTHUN, (DEHOTHI, XPOMOCOMBI,
aJyIeNbHbIE TeHbl (AJJIeNH), TOMO3UI0Ta, FE€TEPO3UT0Ta, JOMUHAHTHBIN MPU3HAK (T€H), pEeLECCUBHBIN
npu3Hak (TeH), uucras jauHug, ruOpua. IlepedncnsTh M XapakTepu30BaTb METOAbI TE€HETUKHU:
TUOPUAOIOTHYECKUM,  IUTOTEHETHYECKUH,  MOJIEKYJSIPHO-TEHEeTHYECKH;  JOMHUHAHTHbIE |
pELIECCUBHBIE TPU3HAKH PACTEHUM W KUBOTHBIX. [10JIB30BaThCS TE€HETUYECKON TEPMHHOJIOTHEN H
CHUMBOJIUKOM TSI 3aIIMCH TEHOTHITMYECKUX CXEM CKpellMBaHus. PackpbIBaTh cojiep:kaHue TEPMUHOB U
MOHSTHUI: MOHOTHOPHIIHOE CKpellMBaHWe, (DEHOTHUIMHYECKHUE TPYIIbI, THOPHUIOIOTUYECKUN METO,
YHUCTBIE JINHUU, TOMUHUPOBAHUE T€HOB (IIOJIHOE, HEMOJIHOE), PAaCIIeT/IEHHEe B TOTOMCTBE.

OnuceiBaTh METOAMKY NpoBeAeHUs I'. MeHeneM onbITOB 110 M3YYEHUIO HAClIeJOBaHUS OJIHOM mapbl
IPU3HAKOB y rOpOXa MOCEBHOr0. PackpbIBaTh coep:kaHUe 3aKOHOB €IMHO00pa3usi THOPHUIOB IEPBOTO
MOKOJIEHUSI M 3aKkoHa pacuieryieHus. OOBACHATh THUIOTE3y YUCTOTHI TaMeT. 3amuChIBaTh CXEMBI
MOHOTHOPHJIHOTO CKPEIIMBaHUsA, OOBSACHATh €r0 IUTOJIOTHYECKHE OCHOBHI U pellaTh I'eHETHYECKHe
3a7a4d Ha MOHOTHOpHMJIHOE CcKpelmMBaHMe PackpbiBaTh coaepKaHME€ TEPMUHOB M IOHSTHIA:
JUTHOPHUIHOE CKpELIMBAaHUE, aHATU3UPYIOLIee CKpELIUBaHUE.

OnuceiBath onbIThl . MeHIens Mo M3y4EHWIO HAcleIOBaHUs JBYX Map IMPU3HAKOB y TOpoxa
MOCEBHOTO. PackpbIBaTh cofepKaHre 3aKOHA HE3aBUCUMOT'0O HACJIEI0BAaHUS IPU3HAKOB.

[TpyMeHsTh MaTEMATUYECKUN pacdeT ¢ MOMOIIbI0 METO/1a IEPEMHOXKEHHS BEPOSITHOCTEN U 3aluCh C
MOMOIIBI0 (EHOTUMUYECKUX PATUKAIOB PACHICTUICHHS] TMPU3HAKOB Y TIOTOMKOB MO (DEHOTUITY H
TEHOTHUITY. 3aHChIBATh CXEMbI JUTUOPUHOTO CKPEIIUBAHUS, OOBSICHITH €T0 IUTOJIOTUYECKUE OCHOBBI
U pelaTth TeHeTHYEeCKUE 3a/1a4ll Ha JUTHOPUIHOE CKpeluBaHue. PackphIBaTh cofepkaHie TEPMUHOB
U TOHSTHH: CLEIJIEHHOE HAacjelI0BaHUE IPU3HAKOB, PEKOMOMHAIMS T'€HOB, N€HETHYECKHE KapThl
XpoMocoM, Mopranuza. Ha3siBaTh OCHOBHBIE MOJIOXKEHUSI XPOMOCOMHOM TE€OPUU HACIEICTBEHHOCTH T.
Moprana; packpbsiBaTh cojepkaHue padbotel T. Moprana mo CHEMJICHHOMY HAaclleJOBAaHHIO T€HOB U
MPUYHHBI HAPYIICHUS CLETUICHUS MEXAY FeHaMu. 3alUChIBaTh CXEMbl CKPEIIMBAHUS MPU CLUETIIIEHHOM
HACJICJIOBAHUH, OOBSICHATH NMPUYMHBI PEKOMOWHAIIMU TE€HOB, OMPENETSATh YHCIO TPYIIN CIETUICHHS
IeHOB; pelaTh TeHETUYEeCKHE 3a/ladl Ha CLEIUICHHOE HaclieoBaHHe. PacKphIBaTh CoOJepKaHUE
TEPMHHOB U TIOHITHIA: XPOMOCOMHBIM Ha0Op, ayTOCOMBI, MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN MO,
reTepOoraMeTHBIN TOJI, CHEIUICHHOE C TOJIOM HacjeloBaHue NMpu3HakoB. OOBICHATH HUTOIOTUYSCKUE
OCHOBBI XPOMOCOMHOTI'0 MEXAHU3Ma ONPENEICHNUS [10J1a Y PA3JIMYHBIX OPraHU3MOB.

CpaBHMBaATh 3aKOHOMEPHOCTU HACIEOBAHUS MPU3HAKOB, CLUEIJICHHBIX U HE CLEIUICHHBIX C MOJIOM.
Pemiate renernueckue 3ajaud Ha HAcleOBaHUE CIEIUICHHBIX C IOJIOM MPU3HAKOB. PackpbiBaTh
colepaHU€  TEPMHUHOB M  MOHSTHI:  W3MEHUMBOCTb,  HACJCACTBEHHAs  H3MEHUYHUBOCTb,



HEHACJIEACTBEHHAsI N3MEHYMBOCTh, MOIU(PUKAIIMOHHAS U3MEHYNBOCTh, BAPUAITMOHHBIN PsiJl, BAPUAHTA,
BApUALIMOHHAs KPUBAsl, IPU3HAK, HOPMA PEAKIIMU, KOJTMUYECTBEHHBIC U KAYECTBEHHBIE IPU3HAKH.

KrnaccudunupoBaTs BUAB N3MEHYHNBOCTH U BBISIBIIATH UX OMOIIOTHYECKHNE OCOOCHHOCTH.

[Tepeuncnary cBocTBa MOIU(PUKANMOHHON HW3MEHYMBOCTH W OOBACHATH €€ 3HAUYCHUE IS
Opranu3MoB. Pa3nuyaTh KOJIWYECTBEHHBIE U KAUYE€CTBEHHbIC MPU3HAKU; CTPOUTHh BAPUAIIMOHHBIN PAI,
BAPUALMOHHYIO KPUBYIO, BBIUHMCIISITh CPEHEE 3HAYEHHE NPU3HaKa PackpbIiBaTh coAep:kaHuE TEPMHUHOB
W TIOHSTH: HACICACTBCHHAs W3MEHYMBOCTh, KOMOWHATHUBHAS W3MEHUYUBOCTh, MYyTaI[OHHAS
W3MEHYUBOCTh, MYTAaHT, MyTalluW: T€HHbIE, XPOMOCOMHbBIC, TCHOMHBIE; MOJUIUIIOUIUS, aHECYIIJIOUINA,
MyTareHpl.  XapaKTepu30BaTh  HACIEJACTBEHHYIO  HM3MEHUYHMBOCTH,  (OPMYJIUPOBATh  3aKOH
TOMOJIOTHYECKUX PSJIOB B HACTEACTBEHHON n3MeHunBoCcTH H. . BaBunoBa u 00BSACHATh €ro 3HAYCHHE
JIIs1 OMOJIOTUH M CEJIEKIIUH.

KnaccuduimpoBaTs MyTaluu: TeHHbIE, XPOMOCOMHBIE, TEHOMHbBIE U IPUBOAUTH IPUMEPHI MyTaIIHiA.

OOBSICHATH MPUYHUHBI BOSHUKHOBEHUSI MYTAIlHi, POJIb (PaKTOPOB-MYTareHoOB.

CpaBHHMBaTh BUIBl MYTAllMW; BBISBJISATH MPUYUHBI HACJIECICTBEHHOW HM3MEHYMBOCTH, WCTOYHHKHU
MYTareHoB B OKpY»Karolieu cpene (KOCBEHHO). XapaKTepu30BaTh BHEAJIECPHYIO HACIIECTBEHHOCTb U
W3MEHYHMBOCTb.

PackpeiBaTh coaepkaHu€ TEPMUHOB W TOHATHUM: KApUOTHUII YEJIOBEKA, IUTOINEHETUYECKUU METO],
FE€HEAJOTHYECKU  METO/, POJOCIOBHBIC, OJIM3HELOBBI METOJl, HACJEACTBEHHbIE OOJIC3HU:
(MOHOTEHHBIE, C HACJIEACTBEHHOMN MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE), MEIUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnarb 0COOCHHOCTH H3y4YEHHUS T€HETHKH 4YelIOBeKa; MPUBOAUTH MPUMEPHl HACIIEACTBEHHBIX
0oJse3Hel yenoBeKa, XapakTepu30BaTh METOJIbl UX MPO(PUIAKTUKHA; 0OOCHOBBIBATh 3HAUEHHUE MEINUKO-
TEHETUYECKOTO KOHCYJIBTHUPOBAaHUS. BBISBISATE W CpaBHMBaTh MEXAy COOOH JOMHUHAHTHBIE U
peLecCUBHbBIE TPU3HAKH YeoBeKa. COCTaBISATh U AaHAIM3UPOBATH POJOCIOBHBIEC YEIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OMoTexXHO10TUHM (3 yaca)

CenekIusi Kak Hayka U Ipoliecc. 3apokJIeHUe CeleKuu U agoMectukanus. Yuyenue H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXKICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJbl CeleKIMU. MacCcoBbli U MHAMBUAYAIbHBIA OTOOpHI B CENEKLUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIu3kopoicTBEHHOE CKpelBaHHe — MHOPUAMHT.
Yucras nuHusa. CkpemuBaHMe YUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS —CHIIA.
Heponcteennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuauzanus U e€  yCIexH.
NckyCcCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJUILIOUI0B. J{OCTHIKEHMSI CEJIEKIIMU pPAaCTeHUH,
KUBOTHBIX U MUKPOOPTAaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpUs. ITalbl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHni. KiloHupoBaHye BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
TeHETHUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. liBaHoB.

Tabmuipel u cxembl: Kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI



ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpOBaHUE U TMEpPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTUXKEHUS CEJICKIMU PACTEHUM U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

OcHOBHBIE BHbI 1eATEJILHOCTH 00y4a0IIMXCS.

PackpbiBaTh cozxep)kaHW€ TEPMUHOB U IOHATHI: CENEKIUs, COpPT, IOpoJa, IUTaMM,
JIOMECTHKAINS, UM OJIOMAIlTHUBAHUE, IEHTPHl MHOTOO0pa3ns M MPOUCXOKACHUS KYIbTYPHBIX
pacTeHUil W JKUBOTHBIX, THOpUAM3AIUS, MCKYCCTBEHHBIH 0TOOp. HaspiBaTh M cpaBHUBATh
OCHOBHBI€ 3Tallbl Pa3BUTHUS CEIEKLIUH.

N3narate yuenue H. VM. BaBunoBa 0 LEHTpax NPOUCXOKIACHUS KYJIBTYPHBIX PACTECHMIA;
pa3nuyaTh LEHTPHl HA KapTe MUPA, CBA3BIBATh UX MECTOIOJIOKEHUE C OYaraMi BO3SHUKHOBEHUS
JIPEBHEHIITUX ITUBUJIM3ALIMI.

CpaBHMBaTh cOpTa KyJbTYPHBIX PAcTE€HUM, MOPOJbl JAOMAIIHUX JKUBOTHBIX M HX JHUKHUX
npeakoB. ONEHWBATH POJIb CENEKIUH B 00ECHEeUeHHH IPOAOBOJILCTBEHHON 0€30macHOCTH
YyeJloBE€YeCTBA.  PacKkpbIBaTh COJEp)KaHWE TEPMHUHOB U IOHSITHM: HMCKYCCTBEHHBIM OTOOp,
MacCOBBI OTOOp, MHAMBHUIYAIBHBIM OTOOpP, SKCTEphep, OIU3KOPOJICTBEHHOE CKpEIIMBaHUE,
qucTas JIMHUS, TETEPO3UC, HEPOACTBEHHOE CKPEIMBAHUE, MCKYCCTBEHHBI MyTarcHes,
nonumuionsl. CpaBHUBaTh (POPMBI HCKYCCTBEHHOIO 0TOOpa (MacCOBOrO M MHAUBHUAYAJIBHOIO),
BUIbI THOpuau3anuu  (OJU3KOPOACTBEHHOM W OTHAJIEHHOHM), CIOCOOBI  MOJTy4YeHUs
nosumuionnoB. IIpuBoaUTE NpUMEpPBl JOCTUKEHUH CENEKUUM pAcCTECHUMM U JKUBOTHBIX.
JOCTMDKEHUS] OMOTEXHOJOTMHM B 00JAacTH NPOMBIIIJIEHHOCTH, CEJIbCKOTo XO3siicTBa U
MEAUILIMHBI.

[lepeuncnary u XxapakTepu30BaThb OCHOBHBIE METObI U TIOCTH)KEHUS OMOUHKEHEPUU.
OO6cyxaaTh HKOJIOTHYECKHE M STHUYECKUE AaCMEeKThl HEKOTOPhIX HCCIEeIOBaHUNA B OO0JIACTH
OMOTEXHOJOTMM  (KJIIOHMPOBAHMs, MCKYCCTBEHHOTO  OIUJIOJJOTBOPEHMsI,  HAIPaBIECHHOI'O
M3MEHEHHUS F€HOMA U CO3JJaHUs TPAHCT€HHBIX OPraHU3MOB)

11 KUIIACC

Tema 1. DBosronuonHasi 6uosorus (9 yacos)

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMOJI0ruH. BiMsHue 3BOMIOIMOHHON TE€OpUH Ha pa3BUTHE OUOJIOTHH U IPYTHX HAYK.

CeugerenscrBa 3BoONMU. [laneoHTONOrMYECKHe: MOCIEAOBATEIBHOCTD IOSBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, Nepexoanble ¢popMbl. buoreorpaduyeckue: cxoacTso
U paznuuue GpayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyUsi 3MOPHOHOB DPAa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIOKyllMe CHMJIBl  SBOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU



OTPaHUYEHHOCTH PECYpCOB, HEOMNpenesnéHHas W3MEHYHBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3pontonuu (CTO) u e€ ocCHOBHBIE IIOJIOKEHUS.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIA U SBOJTIOIUH.

JBuxymiue cuibl (pakTopbl) 3BOJIOLNUU BUIOB B Mpupoje. MyTalMoHHBIN Mpolecc u
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTpanus.

EctectBeHHblil 0T0Op — Hampamistonuii gaktop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONUH. [Ipumepsl npucnocoOnenuit
y Opranu3mMoB. ApoMop(h03bl U UIN0-3TATI TAIHH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHble (OpMBI BHUI000pa30BaAHUSA:
reorpaduueckoe, IKOIOrH4ecKoe.

MakposBomtonus. PopMbl IBONIONKU: (PUIIETUYECKAs], HUBEPreHTHAs, KOHBEPreHTHAas,
napajuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxaeHnne  OT  HECHEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualius.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKOro Mmupa Ha 3emiey», «3apobIlu
MIO3BOHOYHBIX  JKUBOTHBIX», «ApxeonTepukc», «DopMer OOppOBI 3a CYIIECTBOBAHUEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHorood6pasue MoOpos
KUBOTHBIXY, «[Tonynsuumy, «MyTanuoHHas U3MEHYUBOCTBY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. [lapsuna», «boppba 3a cymiectBoBaHue», «IIpucrnocoOieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTUIECKOE BUI00OPAa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACcKH, HA0Op II0A0B U
ceMsiH, KoJutekuus «[Ipumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJICHUS SBOIIONNNY, 00bEMHAs MOETh «CTPOSHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIX Y.

buoreorpaduueckass kapra Mupa, KOJUIEKIHUs «DOpPMBI COXPAaHHOCTH HWCKOIAEMBIX
KUBOTHBIX W pacTeHUil», Mojenpb anmiukaus «llepekpéct XpoMocom», BIIaXKHbBIE IMpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTal# (GOPMBI KPBIIILEB H OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabora Ne 2. «Omucanue npUCHOCOOTIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIbHOTO XapaKTepay.

OcHOBHBIE BHbI 1eATEJILHOCTH 00y4aK0IIMXCS.

PackpbiBaTh cojliepKaHHE€ TEPMHHOB M TOHSATHA: 3BOJIONMSA, TEpPEeXogHble (HOPMBI,
(duioreHeTUYECKHE PAIbI, BHJIBI-YHIAEMHUKH, BUIBI-PEIUKTHI, 3aKOH 3apOJBIIIEBOTO CXOJICTBA,
OMOreHeTHYECKUI 3aKOH, FOMOJIOTHYHBIE M AHAJIOTUYHBIE OpraHbl, pyJIUMEHTAapHbIE OPIaHBbI,
aTaBU3MBI.

[TepeuncisiTb OCHOBHBIE 3TAIbl PA3BUTHUS 3BOTIOLMOHHON TEOPHUH.

XapakTepHu30BaTh CBUACTEIHCTBA YBOJIOLMH: MAIICOHTOIOTHYECKUE, Ouoreorpaduieckue,
SMOPHOIOrMYECKHUE, CPABHUTEILHO-aHATOMUUYECKHIE, MOJIEKYIISIPHO-OMOXMMHUYECKHE.



[TpuBOIUTH MpUMEPHI IEPEXOTHBIX (OPM OPraHU3MOB, (PUITOTEHETHUECKUX PSJIOB.

[TpuBOANUTE (POPMYIUPOBKH 3aKOHOB OMOTCHETHUECKOTO 1 3aPOABIIIEBOTO CXO/CTBA.

PackpbiBate copep:kaHu€ TEPMUHOB M IIOHATHM: CHCTEMATHKA, €CTECTBEHHBIM U
UCKYCCTBEHHBIH OTOOp. XapakTepu3oBaTh OCHOBHBIC HBOJIIOLIMOHHBIC HJEW, KOHLEMIUU U
TEOPHUHU; CpaBHUBATH B3MIsABI HA BUJ U HBostonuio K. Jlunues, XK.b. Jlamapka, Y. JlapBuHa.

OnenuBate BkJaa JIMHHEsS B pa3BUTHE CUCTEMATUKU U OOBSCHATH MPHUHLUIBI OMHAPHOU
HOMEHKJIaTypbl. XapaKTepu30BaTh COACPKAHUE U 3HAYCHHUE HBOMIOLMOHHON KoHuenuuu K. b.
Jlamapka. OrileHMBAaTh €CTECTBEHHO-HAYYHbIE U COLHUAIbHO- SKOHOMHYECKHE MPEANOCHUTKU
BO3HUKHOBEHUS 3BOJIOLMOHHON Teopun Y. /lapBuHa. PackpbiBaTh copepkaHue 3BOTIOLMOHHON
teopurn Y. JlapBuHA; CpaBHHUBAaTb HEOIPEACIEHHYI0O U OIPEACIEHHYI0 HW3MEHYHUBOCTD,
€CTEeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOP, GOpMBI OOPHOBI 32 CYIIECTBOBAHHE.

OnuceiBaTh MOJIOKEHUSI CHUHTeTHYecKo Teopuu sBomonuu (CTD) M 0OBACHATH €&
3HaueHue A 6uojoruu PackpeiBaTh coep)kaHue TEPMUHOB U MOHSATHI: MUKPOIBOJIIOUS, BU/,
KPUTEPHUH BUA, apeall, TOMYJISIIHs, TeHO(POH, MyTallii, KOMOMHAIINN T€HOB.

XapakTepu3oBaTh BHUJ KaK OCHOBHYIO CHUCTEMAaTHUYECKYI) E€IUHUIY M LEJIOCTHYIO
OHoJOruUecKyro cuctemy. Boiienste kputepuu Buaa (Moposiornueckuid, pu3noIOTHYECKui,
OMOXMMHUYECKHIA, TeHETUYECKUH, IKOJIOTUYECKHIl, reorpaduueckuii) U MPUMEHSTh KPUTEPUU IS
ONMCAHUS KOHKPETHBIX BUJIOB. XapaKTEpU30BaTh MOMYJSALNIO KAK CTPYKTYPHYIO €IMHHUIY BUJA
u sBomouuu. OnuchiBaTh MONYJSLUIO IO OCHOBHBIM IIOKa3aTelsiM: COCTaB, CTPYKTypa
PackpeiBaTh conepkaHue TEPMHUHOB U TMOHSATUN: KOMOWHATHUBHAS HM3MEHUYHMBOCTH, MYTAallUU,
MYTaIlMOHHBIN MPOLIECC, MOMYJIAUOHHBIE BOJIHBI, Ipel() TeHOB, 301U, MUTPALUH.

XapakTepu3oBaTh 3JEMEHTapHblEe (aKTOpbl 3BOJIOLMU: MYTAlMOHHBIM  mpoliecc,
KOMOMHATHBHAsI U3MEHUNBOCTb, NOMYJISILIUOHHBIE BOJIHBI, IPEi( reHOB, U30JSLUS, MUTPALUS.

VYcraHaBnMBaTh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIYy MEXaHU3MOM M PE3YJIbTaTOM
NeMCTBUS JBMXKYIIUMX CHJI (3J€MEHTapHBIX (DaKTOPOB) 3BOJIIOLMHU. PackpbIBaTh cojaepikaHue
TEPMHHOB M MOHSTHUN: €CTECTBEHHBII 0TOOp, O0phOa 3a cymiectBoBaHue. ONMUCHIBATH MEXAHU3M
JNEUCTBUSI  €CTECTBEHHOTO oTOopa. XapakTepu3oBaTh (OPMBI  €CTECTBEHHOTrO OTOOpa
(IBMOKYIIMH, CTaOWIM3MPYIOUIMM, JAW3PYNTHUBHBIA) M CpPaBHHUBAaTh HX MEXIy COOOM.
Xapaktepu3oBaTh 00pb0y 3a CyIIeCTBOBaHHE U CpaBHUBATh €€ BUIBI PacKkpbIBaTh coJepiKaHHe
TEPMHHOB W MOHSTUHA: MPHUCIOCOOIEHHOCTh, MOKPOBUTEIBCTBEHHAs U IpeloCTeperaroas
OKpacka, = MacKHpOBKa, BHJ000pa3oBaHue. OmnuCbIBaTh  MEXaHU3M  BO3HUKHOBEHUS
NpUCHOCOOICHUH Y OpraHU3MOB.

BoBiaTe 1o M300pakeHUSIM, Ha KHUBBIX U (PUKCHPOBAHHBIX IIperaparax MpUMeEpbl
MPUCTIOCOOJIEHHOCTH PAacTEeHU M JKUBOTHBIX K YCJIOBHUSIM Cpelbl OOWMTaHUS, JOKa3bIBATh
OTHOCHUTEIIBHYIO  I1€7IeCO00pPa3HOCTh  MPHUCIOCOONICHUH.  XapaKTepu3oBaTh  CIIOCOOBI U
MEXaHU3Mbl ~ BUA00O0PAa30BaHMs; OMNHMCHIBAT U CPaBHMBATh OCHOBHBIE (MEXBHIOBa,
BHYTpPUBHJIOBasA, Ooppba ¢ HeOsaronpusaTHbIMU (akTopaMu BHEIIHEH cpeabl) (OpMbI
HKOJIOTMYECKOTO U Teorpaduyeckoro BuaooOpa3oBaHus. PackpbiBaTh conep)kaHue TEPMUHOB U
MOHATUI: MAaKpOd3BOJIOLHUA, (puioreHe3, OHOJIOTHMYECKHI IMporpecc U perpecc, apomMopdos,
yaMoananTanus, oomas JereHepauus, aJanTHBHas pajauanus. XapakTepu3oBaTb (HOPMBI
HBOJIOIMH. BIABIATE apoMOp(}O3bl U MAMOATANTAINH Y PACTEHUH U KUBOTHBIX.

CpaBHHMBaTh OWOJOTHYECKUNM TIpOrpecc M OHOJIOTHYECKUW perpecc, apomopdos,
UAMOAJANTalluI0 U OOILIyI0 JereHepanuio. BBIBIATH B3aUMOCBS3M MEXAY NYTAMU U
HAIPaBJICHUSMU 3BOJIIOLUHU Y PACTEHUHN U )KUBOTHBIX.

Tema 2. Bo3HuKHOBeHHe U pa3BuTHE KU3HU HA 3emuie (10 yacoB)



JloHayuyHble NIpEACTABICHUS O 3apOXIACHUU KU3HU. HaydHble rumoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOTreHe3 W TMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOTCHHBI CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHMYECKMX. OKCIIEPUMEHTAJIbHOE  IOJITBEPXKICHUE
XUMUYECKOW 3BoJitonK. HavanbHble 3Tanbl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazgutue xu3Hum Ha 3emie 1o spam u nepuogam. Karapxel. Apxelickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUU,
CUJITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKkas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MaJI€OreHOBbIN, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KiIuMara M IeoJIOTMUECKHX MporeccoB. OCHOBHBIE A3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil M KUBOTHBIX. [losiBieHwue,
paciBeT U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BoJoLHUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Butue mnpeacraBieHHil o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE M0JIOKEHHUE YETIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peyb.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBeK yMelblil,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymHbii. Haxonxu
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

UYenoseueckue packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (€Bpa3uiickas), HErpo-
aBcTpaloujHas  (9KBaTOpUAlbHAas), MOHTOJOWUIHAS  (a3MaTCKo-aMepukaHckas). YepTsl
OPUCHOCOOICHHOCTH TMpPEACTAaBUTENEH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsus.

TabGmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHass kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHX Ye€pT CTPOEHUS
YeJ0BEeKa U YeloBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MajJeOHTOJIOIMYECKHX HaXO0J0K
IIPEIKOB COBPEMEHHOIO YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepsbie
COBpPEMEHHBIE JI0N», «UenoBedueckre pachl».

O6GopynoBanue: wmymsiku  «[IpoucxoxaeHne dyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKAaHTPOIa, HEAHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOIIEphl, pyOmia, ckpebiia), Te0OXpOHOJIOrHYecKas Tabiaula,
KoJuieKus «@OpMbI COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Tpaktuyeckas padora Ne 1. «/3yyeHne UCKOMAEMbIX OCTATKOB PACTEHHH M KUBOTHBIX B
KOJUIEKLIASAX .



DKCKypcHsi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).

OcHoBHBIE BU/IbI 1eSITEJIbHOCTH 00yYaIOIIMXCSl.

PackpbiBaTh colepkaHue TEPMUHOB M IOHATUH: KpealMOHU3M, aOHMOreHE3, BUTAIIU3M,
naHcrepMus, Onornos3, KoalepBarbl, IPOOHMOHTHI, CHMOUOTE€HE3.

XapakTepu30BaTh METOJIbl U3yUEHHS] HCTOPUUYECKOTO MPOITIOro 3eMIIH.

[TepeuncisiTb OCHOBHBIE 3TAbl XUMUYECKON U OMOIOTHYECKOM IBOIIIOLINH.

W3narate conepskaHue TUIOTE3 W TEOPUM BO3HUKHOBEHHUS JKU3HM Ha 3emile
(KpeallMoHU3Ma, CaMOIPOM3BOJBHOIO 3apOKICHUSA (CIIOHTAHHOIO), MAHCIEPMHUH, TMIIOTE3bI
PHK-mupa). OnuceiBats 3kcniepumenTsl C. Muniepa u I'. FOpu 1o nosydeHno opraHM4ecKux
BEIIECTB U3 HEOPTraHWYECKHX MyTEM aOMOTEHHOTO CHHTe3a. PacKphIBaTh copepikaHue TEPMUHOB
U TIOHATUIN: 30H, 3pa, IepHOJ], apoMOP(O3bl, UIH0AJANTALUH.

3HaTh TOCIEOBaTEIbHOCT 30HOB: KaTapxeil, apxeil, mportepo3oil, (aHepo3oil; 3p:
apxeuckas, MpOTEpO30MCKas, NaAJICO30MCKasi, MeE3030MCKas, KaMHO30MCKas; IEepPUOMIOB:
KEeMOpUUCKUHN, OpPIOBUKCKUN, CUIYPUUCKUHN, JIEBOHCKUM, KaMEHHOYTOJIbHBIM, TEPMCKHUH,
TPHUACOBBI, FOPCKHUI, MEJIOBOM, 1aJIEOr€HOBBII U HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepu30BaTh OCHOBHBIE COOBITHS B Pa3BUTUM OPraHUYECKOIO MHUpA IO 3paM U
nepuoaaM reojJoru4ecKoi HCTOPUU; ITAIBI Pa3BUTHS PACTUTEIBHOIO U )KUBOTHOTO MHpA.

Briienuts rnaBHble apoMOp(hO3bI PACTECHUI U )KUBOTHBIX.

CpaBHMBaTh MeXay €000 mpeicTaBUTENIe CHUCTEMAaTHYECKUX TIpYII OpraHu3MOB,
BBISBJISATH 4EPTHl YCJIOXKHEHHUS M TPHUCIIOCOOJCHHOCTH K YCJIOBUSAM KHM3HH. PackpbIBaTh
coJlep’)kaHW€ TEPMHHOB M TOHSTHUH: CHCTEMaTHKa, WCKYCCTBEHHAasi W  €CTEeCTBEHHas
KJlaccugukanys, OMHapHasi HOMEHKJIATypa, MPUHIUI HEPaApPXUUYHOCTH.

XapakTepHu30BaTh COBPEMEHHYIO CUCTEMY OPIaHMUYECKOT0 MUpa. PackpeiBaTh conepxaHue
TEPMUHOB M TIOHATHI: aHTPOIOJOTHs, AHTPOIOIreHe3, udenoBeK pa3yMmHblii (Homo sapiens),
IPSIMOXO’K/JICHHE, BTOpasi CUTHAJIbHAS CUCTEMA.

[lepeuncnarp 3agaun aHTPOIIOJIOIMH, 3TANbl CTAHOBJIEHUSI M PA3BUTHUS IMPEICTaBICHUN O
IIPOUCXOXKJAECHUN YEIIOBEKA.

M3narate oCHOBHBIE NOJI0KeHUS Teopuu Y. JlapBuHa, KPUTUYECKU OLIEHUBATH HEHAYUYHYIO
MH(OPMALIKIO O POUCXOKICHUH YEIOBEKa.

3HaTh cucTeMaTH4eckoe rnosoxkeHue Buaa Homo sapiens, mepeynciath ero Mopgosoro-
aHaTOMMYECKHUE MMPU3HAKH Pa3HOT'0 YPOBHS (THUII, KJIACC, OTPSIA U JIp.).

VYcTaHaBnMBaTh YEPTHI CXO/CTBA U PA3JINYMI UEIOBEKA U )KUBOTHBIX.

OOBSICHATh U OLEHUBATh 3HAUEHHWE HAYUYHBIX 3HAHUN O MPOMCXOXKJIEHUHM 4YeJoBeKa s
NMOHMMAaHHUS MeCTa M pOJM 4ejoBeka B mpupoje. PackpbiBaTh coiepaHue TEPMHUHOB U
HNOHATUI:  (AaKTOpbl aHTPONOTeHe3a, TPYNIOBOE COTPYJHHYECTBO, peYb, OpYAMiiHas
JeSITebHOCTD, TOTUMOP(U3M.

XapakTepu3oBaTh JABIKYIIHE CHUJIbl ((PaKTOpbl) aHTPOIOTeHe3a: OMOJIOrMYecKue Hu
CoLIMaJIbHBIE, CPaBHUBATh MX MeXAy coOoil. PackpbiBaTh cojep’kaHuE TEPMUHOB U TOHSATHUM:
ABCTPAJIONNUTEK, YEJIOBEK YMENbIH, UYEJIOBEK NPSIMOXOIALINM, HeaHIepTalell, KpOMaHbOHELL,
HEOJIMTUYECKAas PEBOIONHNSA, TIEPBOOBITHOE UCKYCCTBO.

XapakTepu30BaTh U CPAaBHUBATb MEXJy COOONW OCHOBHBIE CTAaJUU SBOJIIOLUU YEJIOBEKa:
XPOHOJIOTUYECKUH BO3PACT, apeaj paclpoCTpaHeHUs,, 00bEM IroJIOBHOTO MO3ra, o0pa3 KU3HU U
opyaus Tpyna. PackpeiBaTh cojep)kaHME TEPMHMHOB U IOHATHI: pachl, pacoreHes3, Coluall-
JapBUHM3M, pacu3M, MeTUcalus. XapakTepu3oBaTb U  CpaBHUBAThb IpEJCTaBUTENIEH
YEJIOBEYECKUX PacC, PACKpbIBaTh IIPUYUHBI U MEXaHU3MBbI PaCOT€HE3a, IEPEUUCIIATh U IPUBOJNUTD



MpPUMEPHI MPUCTIOCOOICHHOCTH YeJIOBEKa K YCIOBUSM CPEIbl, MPUMEPhl MPUCIIOCOOUTENHHOTO
3HAUYCHUS PACOBBIX MPU3HAKOB.

Jloka3piBaTh €AWMHCTBO BUAa Homo sapiens, Hay4HYH HECOCTOSTEIBHOCTh PaCOBBIX
TEOpUH, el COLUaIBLHOrO JapBUHU3MA U pacu3Ma.

Tema 3. OpranusMsbl U OKpYyxkalomas cpeaa (5 4acon)

DOKOJIOTHSl KakK Hayka. 3aJadyd W pas3/iesibl  3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCIE0BAHUI. DKOJOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IylLIHas,  I[OYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBrEe IKOIOTHUECKUX (PaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (QaxkToOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DoTONEpUoOaAU3M.
[TpucnocoOieHns OpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (paKTOPOB. bHoTOrmuecKkne puTMel.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUUN:  KOHKYPCHIIUS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaliu3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIU3M, HeUTpaau3M. 3HaueHHe OUOTHUYECKUX
B3aMMOJIEHCTBUM JUIs CYIIECTBOBAHUS OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU Nomyisiiui. OCHOBHBIE IOKA3aTead MOMYJSLUU:
YUCJIIEHHOCTh, IUIOTHOCTb, POXJIAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ PeryJsiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapta «IIpupogHsie 30HbI 3emau», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISALUU
uHpy30pun-Tyenbkn», «llumepsie nenmu».

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas pabdora Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[TpakTuueckas padota Ne 2. «IloacU€T MIOTHOCTH MOMYJISALMA PA3HBIX BUOB PACTCHUI.

OcHoBHBIC BUbI 1eITEJIbHOCTH 00y4al0IIMXCS.

PackpbiBaTh copepikaHHE TEPMHUHOB M TOHATHI: SKOJOTHs, NOJEBbIC HAOIIOJCHHUS,
OKCIIEPUMEHTbI, MOHHMTOPHUHT  OKpYKalolleil cpenbl, MOJEIMPOBAHUE, HSKOJIOTHYECKOe
MHUPOBO33pEHUE.

[Tepeuncnars 3a1a4u SKOJIOTHH, €€ pa3/ieibl U CBA3H C APYTUMU HAYKAMH.

XapakTepu3oBaTb METOABI SKOJIOIMYECKHMX HCCIEN0OBaHUM. PackpelBaTh coiepxaHHUe
TEPMHHOB U TIOHATUH: cpefja OOMTAaHUS, HKOJIOTUYECKUE (aKTOpbl, OMOJOTHUYECKHI ONTHUMYM,
OTpaHUYMBAIOIIUN (JIMMUTUPYIOLIHIT) (pakTop.

XapakTepu3oBaTh YCIOBHS Cpel OOWTaHUS OpPraHW3MOB; KJIAacCU(PUUUPOBATh U
XapaKTepU30BaTh SKOJIOTHYECKHE (PaKTOphl: abMoTHYecKue, ONOTUYECKHE U aHTPOIIOTCHHEIE.

OnuceIiBaTh AeiCTBUE SKOJIOTMUECKUX (PaKTOPOB HA OPTaHU3MBbI.

XapakTepu30BaTh OCOOEHHOCTU CTPOCHHS U JKU3HEIESATEIbHOCTH PACTEHUN U KUBOTHBIX
pasHbIX cpen oburtaHus. PackpblBaTh cojaep)kaHHME TEPMUHOB W TIOHATHHA: aOMOTHYECKHE
dbaxTopsl, poTonepuoan3mM, ONOIOTUIECKHUE PUTMBI.



AHanmM3UpoBaTh IEUCTBHE CBETA, TEMIIEPATYPHI, BIAXKHOCTH HAa OPTraHU3Mbl U IPUBOIAUTH
IOpUMEpPbI  MIPUCIIOCOOICHHOCTH OpraHu3MoB. [IpoBonuTh OuoNOrHuUecKue HAOMIOACHUS U
opopMIATH pe3ynabTaThl MPOBEAEHHBIX HAOMIOAECHUI. PackpbiBaTh colepKaHHE TEPMHUHOB U
NOHATHI: OuoTHyeckue (aKTOpPbl, XUIIHUYECTBO, MAPa3UTU3M, KOHKYPEHIIMS, MYTYalu3M,
cUMOMO03, KOMMEHCAJIU3M, HaXJIEOHUYECTBO, KBAPTUPAHCTBO, aMEHCATIN3M, HEUTpaIu3M.

Xapaktepu3oBaTh OuoTrmdyeckue (aKTOpsl M BUABI  B3aMMOOTHOLICHUH  MEXIY
OpraHu3Mamu; IPUBOJUTH TPUMEPHI B3aUMHOM MPHCIIOCOOIEHHOCTH OPTaHU3MOB.

CpaBHuBaTth MeXAy c000M BHUIbl OWOTHMYECKHUX B3aMMOJCHCTBHI OpPraHU3MOB.
PackpblBaTh coaepkaHME TEPMHUHOB M MOHATUM: MONYJALMS, YHUCICHHOCTh, IUJIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUTPALIMsl, JUHAMUKA YHCICHHOCTH MOIYJISLUH.

XapakTepu30BaTb OCHOBHBIE I10KA3aTE€IM M 3KOJOTMYECKYIO CTPYKTYpY MHOIYJISALNN;
ONUCHIBATh MEXAHU3MBbI PETYJIALIMN YACIECHHOCTH MOITYIISIUU.

Tema 4. CoobOmecTBa U 3K0JI0ornyeckue cucrembl (10 yacon)

CoobmecTBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJAYLIEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrHU B dKocucTeme. Tpoduueckue (MHIIEBBIE) yPOBHU
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOocHcTeMa XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycrorunBocTH sKocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHCTEMBI.
Junamuueckoe paBHOBeCHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHMOr€OXMMHMYECKHE LMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue npUposl U yenoseuecTBa. CoxpaHeHne 6Mopa3HOOOpa3Hs Kak OCHOBA
ycroifunBocTd Onocepsl. OCHOBA PallMOHATIBHOIO YIPABICHUs MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunetr u cxemsbl: «[lumessie menuy», «bUOIEHO3: cOCcTaB U CTPYKTypa», «[IpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BOoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTEHHBIE BO3JIEHCTBUS Ha IPUPOLYY,
«BaxHelmue UCTOYHHUKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHeInas
cocTapisitomnas ouochepnr», «DakTophl Aerpagaanuu mousy, «IlapaukoBelil 23GdhexT», «DakTopbl



PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTtpykrypa ouochepsi», «Pacmpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

ObopynoBaHue: MO/IeJIb-aNIINKALHS] «Tunuunsle OMOILIEHO3bD», rep6apuii
«PacturensHble  coobmiecTBa»,  koiiekuuu — «buomenos», «Bpeaurenn — BakHeHIImX
CENIbCKOXO3SHCTBEHHBIX ~KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

OcHOBHbIE BU/BI 1eSITEJILHOCTH 00YYAIOLIUXCS.

PackpbIBaTh cojepkaHue TEPMUHOB U MOHATHUN: OMOLIEHO3, IKOCUCTEMA, OMOr€OLE€HO3, BH/IbI-
JIOMUHAHTBI, KOJIOTHYECKasi HUIIIA.

XapakTepu3oBaTh OMOLIEHO3 (COOOIIECTBO), €ro BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
CTpYKTYpbl. OOBSCHATH POJIb KOMIIOHEHTOB OHOIIEHO3a B TMOAJCPKAHWU €r0 CTPYKTYPHl U
CyLIeCTBOBaHMS Ha onpeaenéHHoil Teppuropun. OOBICHATE OMOJIOTMYECKUN CMBICI SIPYCHOCTH
U JTUCTOBOM Mo3auku. CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B, MX BUJOBYIO, IIPOCTPAHCTBEHHYIO
U TPO(HUUECKYIO CTPYKTYPBI, CBSA3U MEX1y OpraHu3MaMu PacKpeiBaTh cojep:kaHHe TEPMHUHOB U
MOHATHI: DKOCHUCTEMa, OMOTEOIEHO3, MPOMYLEHTH, KOHCYMEHTBI, PEIyLEHTHI, TPOpHUUECKue
YPOBHH, IHILEBAs LIETb U CETh, IKOJIOTHYECKHE TUPaMM/Ibl, OroMacca, MPOAYKLHUs, CYKLECCHUS.
XapakTepHu30BaTh CBOMCTBA 3KOCUCTEMBI (€€ CIIOCOOHOCTH K JITMTEIHHOMY CaMOIIOAICPKAHUIO,
OTHOCHUTEJIBHO 3aMKHYTBII KPYrOBOPOT BEILECTB, HEOOXOAUMOCTh IIOTOKA SHEPTUN).
CpaBHHMBaTh NAaCTOMIIHBIC U JCTPUTHBIC MTUIIEBBIC IIETTH, TPOPHUECKIE YPOBHH SKOCHCTEMBI.
PaznuuaTh nupaMuabl NPOIYKIKH, TUPAMU/Ibl YUCICHHOCTH U TUPaMUIbl OMOMACCHI.
CocTaBnsaTh NeNMM ¥ CETH MNUTaHWs. llepednciiaTh CBOMCTBa SKOCHCTEM: YCTOHYMBOCTB,
camoperyisinus, pazButue (cykueccus). OnMchIBaTb MEXaHU3M IOJAJIEpKAHUS PaBHOBECUS B
IKOCHCTEMAaX. XapaKTepPH30BaTh CYKIIECCHU, BBIABISATH NMPUUMHBI M OOIIHE 3aKOHOMEPHOCTH
CMEHbI 3KocucTeM PackpbiBaTh COJlep)KaHUE TEPMHHOB M TOHSATHI: BOJHBIE 3KOCHCTEMBI,
OMOTeOIeHO3bl, (UTOIUIAHKTOH, 300IUIAHKTOH, OeHTOoc, rymyc. [IpuBoaMTH TpUMeEpHI
IOPUPOJHBIX KOCUCTEM cBOEHl MecTHOCTH. CpaBHUBaTh Ha3eMHbIE U BOJHBIE SKOCHCTEMBI;
OpraHu3MBbI, 00pa3yIIINe pa3Hble TPOPUUECKUE YPOBHU. PacKprIBaTh conep:kaHie TEPMHUHOB U
HOHATHUI: aHTPONOIreHHAas SKOCHCTEMA, arpodKocucTeMa, ypooskocucTema, buopazHoodpasue.
XapakTepHu30BaTh arpoOdKOCUCTEMBI U YPOOIKOCUCTEMBI, 0COOCHHOCTH HX CYIIECTBOBAHUSI.
[TprBOANTE MpPUMEPHI AaHTPOIIOTEHHBIX YKOCHCTEM CBOEM MECTHOCTH, ONMHUCHIBATh MX BHJIOBOM
COCTaB " CTPYKTYPY.

CpaBHMBATh COCTaB M CTPYKTYpPY HPUPOAHBIX SKOCHCTEM U arpO3KOCHCTEM, arpodKOCHCTEM U
ypOOIKOCUCTEM.

PackpbiBaTh cozepkaHle TEPMUHOB W MOHSATHM: OHOcdepa, )KUBOE BEIIECTBO, JMHAMUYECKOE
paBHOBecue. OnienuBath Bkiang B. M. Bepuaackoro B co3manne yueHus: o ouocdepe.
XapakTepHu3oBaTh coctaB Ouochepsl, (PyHKIIMH KUBOTO BellecTBa OHMochepbl U onpeaessaTh (Ha
KapTe) o0iacTu ero HaubOoiblero pacrnpoctpaHeHus. [IpuBoIUTH TpUMeEpHl MPOSBIIECHUS
¢yHKIMH KMBOTO BemiecTBa Ouocdepbl, OMOTCOXMMHYECKON JIEATENIbHOCTH —YeJIOBEKa.
[Tepeuncnare ocobeHHOCTH Omochepsl Kak TI00aTbHONW 3KOCHUCTEMBI 3eMiu. PackpbiBath
CoJepKaHWE TEPMUHOB U TOHATHI: IENIOCTHOCTh OHOc(epbl, KPYroBOPOT BEIIECTB,
OMOreOXMMHYECKHE UKIIBI AJIEMEHTOB, 30HAJILHOCTh OMochephl, OMOMBI.

OnwuceIBaTh KPyroBOPOT BELIECTB, OMOr€OXMMHUYECKHE IUKIIBI a30Ta U yriepoja B 6uocdepe.
OOBACHATh NPUUMHY 30HAIBHOCTU Ouocdepsl. [lepedncnsaT M XapakTepu30BaTh OCHOBHbBIE
Oouombl cymu 3emnau. PackpbiBaThb coJepKaHME TEPMHUHOB W TOHATHUN: aHTPONOTCHHBIC
W3MEHEHUS, YKOJOTUYECKUA KPHU3HUC, TJIOOANbHBIC MPOOJIEeMBbl. XapaKTepru3oBaTh OHochepHyIo
poJb yenoseka. [IpuBoANTE MpUMeEpBl aHTPOTIOTEHHBIX U3MEHEHHH B 6uocdepe.

OneHuBaTh MOCJIEACTBUS 3arpsi3HEHUs BO3JYIIHOH, BOJHOM Cpelbl, M3MEHEHHUs KIUMarTa,
COKpalneHus: OnopazHooOpasusi.



@opMyIupoBaTh COOCTBEHHYIO IO3UIMIO MO OTHOIICHUIO K TJIOOAJbHBIM M PErHOHAIbHBIM
9KOJIOTUYECKUM Ipo0sIeMaM, apryMEHTUPOBATh CBOIO TOUKY 3PEHUS.

HaspiBaTh Ipy4KHBI NOSBICHUS IPUPOAOOXPAHHOM ITUKH, PACKPBIBATh 3HAYEHUE IIporpecca s
IIPEOJO0JICHHS KOJIOTHYECKOr0 Kpu3nca. PacKpbIBaTh colepsKaHue TEPMUHOB U ITIOHATHIH:
palMoHaIbHOE IPUPOIONOIb30BAHUE, YCTONYMBOE PA3BUTUE, KOIBOMIOLMA. XapaKTepU30BaTh
palOHaIbHOE UCIIOIB30BaHUE IIPUPOJHBIX PECYPCOB; OCHOBHBIE IIOJIOKEHUS KOHLCTILIH
YCTOWUYHBOI'O pa3BUTHSL.



3.IIVNTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpykType IMYHOCTHBIX pPe3yJabTaTOB OCBOCHHUS Mpeamera «buoiorusy BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOYYaAIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOMNPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO0 OWOJIOTUH, LeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1LIEJIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTra «buosiorus» MOCTUTalOTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH IMO3HMIIMU JTUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorusy» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUUMCKOTO  OOIIecTBa,
pacIIMpeHe >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pean3allid OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUMU  OO0ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHN yu4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIIOJIHEHUH OMOJIOTHIECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU yOEXKICHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMA U COLIMATbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH O0CYXJICHUH CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoamMHON, ropAaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHHCKUX Y4YEHBIX B CTAHOBIICHHE U Pa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPAaBWI U HOPM, COaJaHCHPOBAHHBIM PEXKHUM 3aHITHH U OTIIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMAIBbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIel Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUITHE JEHCTBUM, NPUHOCSIIMX BPEA OKPYKAIOLIEH MPUPOAHON Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelieHuu MpoOIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCTeueHUs
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOiIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJNYUYEHUU OMOJOTHYECKHX 3HAHUN B IENSIX MOBBIIICHHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydyaeMble 3HAHWs JJIs aHanu3a W OOBSCHEHUS SIBICHUUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl PEIICHUsS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysibTaThl OCBOEGHHUS yuyeOHOro mnpeamera «buosorus» BKIOUAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (I103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUHUBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POpMYIMpOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHATHSIMH);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCYKIeHUS (MHIYKTUBHBIE, JEIyKTUBHbIE, [0 AaHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATENbHOCTh, OLICHUBAaTb COOTBETCTBHE PE3YJbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIe BUABI JCSITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MNOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
rUnoTe’y €€ pelieHusl, HaxOIUTh apryMEHTHI IJs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OPUTHHAIBHBIC TOJXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTepaType, OMOJIOTHYECKUX CIIOBApsSIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampOChl M MPUMEHATh Pa3IMYHbIE METOJbl IMpH IOHCKE U oTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJIbHYIO (OpMYy TpEACTaBICHUS OHOJIOTUYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3nyeckrue MU MaTeMaTU4eCKue 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU |

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMM OOILEHHUS M B3aUMOJEHCTBMSI, MOHMUMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO MIMPOKOM SPYIULIMH B Pa3HBIX 00JaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MMO3HABATENBbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBHIA
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apT'YMEHTBI JPYTUX IIPU aHAIHU3€E PE3yJIbTaTOB EATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAlMM W NPeoOpa3sOBaHUIO 3HAHWMA, BHIBI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
IIporpaMMe NpeaMETHbIE PE3YJIbTaThl PECTABICHBI 110 TOaM 00Y4YEHHUS.

IIpenmeTHble pe3yJibTaThl 0OCBOCHHS y4eOHOro npeamera «bnonorus»

6 10 knacce NOJKHBI OTPAKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHM COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTUHBI MUpA U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEp)KaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuust), HacJI€ACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHO Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOrooOpasus U MPOUCXOXKACHUS KyIbTYpHbIX pacteHuilt H. 1.
Bagunoga), onpeaensTs rpaHULbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpAILCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEH03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUYAIIBHOIO Pa3BUTHS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/J0POBBS OKPYXKAIOIUX JIOEH, COONIOACHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHEM,

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, MEIULIMHE, OMOTEXHOIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

IIpenmeTHble pe3yJibTaThl OCBOEHHS y4eOHOro npeamera «buosorus»

¢ 11 Knacce NOJKHBI OTPAKATD:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJIOTHYECKHE (AKTOPBI, HKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobimieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTWH: HAOIIOJCHHE W OIMCAHHE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACJEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMHYECKHX ILIHKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBbS OKPYXKAIOIIUX JIOAEH, COOIMIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMEHTapHbIe OMOJOrMYECKUE 3aJaud, COCTABISTH CXEMbI MEepeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



4. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.eds00.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aus 1 bubmmorexa [IOK
p H https://m.eds00.ru/7f41¢c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 9 1 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
8 ['omoBast KOHTpOJIbHAS padoTa. 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 10 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 10 https://m.edso.ru/7fA1ecT4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

5. HOYPOUYHOE IVNIAHUPOBAHUE
10 KJIACC

KoanuyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrposbn  IIpakTnyeck o0pa3oBaTe/IbHbIE
n/n Bceero HU3YYEeHUS
ble padoThI ue padoTsbl pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpakTrueckast padora Ne 1
«/cnonp30BaHuE PA3TMYHBIX METOJIOB bubnnoreka [JOK
2 IIPY U3YYSHUH OMOJIOTUYECKUX 1 0.5 https://m.eds00.ru/863e6122
00BEKTOBY. https://m.edsoo.ru/863e6564
JluarnocTuvyeckasi KOHTPOJILHAasI
padora.
3 buonornueckne CUCTEMBI, TIPOIIECCHI U 1
WX H3yUYCHHE.
4 XuMuueckui coctaB KieTku. Bona u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 benku. Coctas u crpoeHue 0eKoB 1 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padorta
6 Ne 1 «I/I:«:quHHe KaTaIJ)lHTIfquKEﬁ 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e6b72
aKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
7 VraeBospl. JInnuasr 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso00.ru/863e6870

bubmuoreka [JOK
8 H .ATD
YIICHHOBBIC KHCTOTRI https://m.edsoo.ru/863e6d5c
9 Kontposbnas padoral bubnmoreka [JOK
"XuMHYecKHii cocTaB KJIeTKH" https://m.edso00.ru/863e6e88
Hcropust u MeTOBI U3YUCHUS KIETKH.
10 Kierounas Teopus. Kierka kax
LIEJIOCTHA JKUBast CUCTEMA
Ctpoenune syKapruoTHUYECKON KIIETKH.
JIaGoparopnas padora Ne 2 «M3yuenune
CT oelimﬂ II)CJIGT(E)K ACTEHUH )KI/I]}BI(L)ITHLIX Bubmzorexa LIOK
11 p 5 5 ]‘E ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TPHOOB 1 DAKTCPUH HOM MUKPOCKOLIOM https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHKpOIIperapaTax U ux
OIMCAHUEY
bu6mmoreka [IOK
12
(O6mer BemecTs wim MeTabommsM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 (o) . X
OTOCHIHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
14 I
JuepreTieckuii 0Omen https://m.edsoo.ru/863e7aae
JKus3HeHHBIN MK KISTKU. [{eneHue
kIeTku. Mutos. JlabopaTopHas pabota
15 Ne 3 «Habmronenne MuTo3a B KIIETKaX 0.5 bubnmorexa [IOK
- 8 ' https://m.eds00.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIperapaTax»
buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
16
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
b K
17 Tpaucnsius — OuocuHTe3 Oenka nomorexa IO

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. BuG 1OK
noIMoTeKa
21 04«1 .
JlaGopatopuaz padora Ne 4 «syuense 05 https://m.eds00.ru/863e81b6
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTrika — Hayka o bubnnoreka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 NpU3HaKoB. MoHOTrHOpUIHOE bubmmorexa [TOK
P ) P https://m.eds00.ru/863e8878
CKpEIIUBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso0o.ru/863e89a4
MIPU3HAKOB
CuermnieHHOe HAClIeJJOBaHUE MTPU3HAKOB.
JlaGopatopHas paborta Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO 1 bubnmoreka [JOK
26 0.5
JUTHUOPHUIHOTO CKPELIUBAHUS Y https://m.eds00.ru/863e8c60
Jp030(UIIBI HA TOTOBBIX
MUKpOTIperapaTax»
27 I'enetuka moma. HacimenmoBanne bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HN3smenunBocTh. HenacnencrseHuas
U3MEHUYUBOCTh. JlabopaTopHas pabora

Ne 6. Uzyuenue MmonnpukamoHHON bubnuoreka [IOK

28 1 0.5
W3MEHUYHUBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpUBON»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopHnast pabora Ne 7. «Ananus 1 05 bubnnoreka [JOK
MyTanui y qpo30(uiIsl Ha TOTOBBIX ' https://m.eds00.ru/863e8efe
MUKpOIIpEnapaTax»

bubmuoreka [JOK
30 r 1
cHeTHica Heopeka https://m.edso00.ru/863e8d78
KontpoabHasi padora 2
31 «HacyiefcTBEHHOCTH M U3MEHYUBOCThH 1 1
OPraHU3MOB»
Cenexuus Kak HayKa M ImpoIiecc.
32 Merto L:)I u OCTI/I)I};I;HI/HI (II)CJ'IHCK 15478 1 bubmorexa [JOK
A . g H https://m.edsoo.ru/863e9214
PACTCHHIA U KUBOTHBIX.

33 broTrexHoorus Kak orpacib 1 bubnnoreka [JOK
IIPOU3BOJICTBA https://m.edsoo.ru/863e9214

bu6mmoreka [IOK

34 . 1 1
Tonosast konTpoLHas padora https://m.eds00.ru/863e9336

OO6mee KOJIMYECTBO YACOB MO MPOrpamMMe. 34 3 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpouabsnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYEeHUsS
padoTbI padoThbI pecypcnl
DBOJIIOLMS U METOJIbI €€ U3YyUEHHUS.
1 Hcto I/IL:I a3BI/ITI/ISIIIH e CTa}]:]IIeHI/Iﬁ 1 bubmorexa LOK
puAp pea https://m.edsoo.ru/863ea20e
00 2BOJTIONINN
bubnuoreka [{OK
2 MitipooBosiow. 1 https://m.eds00.ru/863e9570
bubnunoreka LIOK
3 M . 1
HKPOSBOIIORI https://m.edsoo.ru/863e9cle
HOHy.TIﬂHI/ISI KakK 3JICMCHTapHaA
S/IMHUIIA BUJIA H DBOJTFOIIHH.
4 Jlaboparopras padota Ne 1 1 0.5 bubmmorexa [IOK
paTopHaz p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBrokymiye cuibl (3JeMeHTapHbIe 1 bubmuorexa [IOK
(haKTOpBI) SBOTIOLINH https://m.edsoo.ru/863e9da4
bu6nmorexa LIOK
E i 1
6 CTCCTBEHHBI OTOOP 11 €0 popMI https://m.edso00.ru/863e9ed0
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH000pa3zoBanue. Jlaboparopnas 1 05 bubnmnoreka [JOK
pa6ora Ne 2 «Omucanue ' https://m.eds00.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoteka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MAaKpO3BOJIFOLIMU https://m.eds00.ru/863e9cle

Kl Ommomoms —

https://m.edso00.ru/863e9cle
HeoOpaTtumocTs 3BoOIONNN

10 Uctopus xu3nu Ha 3emiie U bubnuorexa [JOK
METO/IbI €€ U3yUCHHSI https://m.edsoo.ru/863ea5a6

1 ['unore3bl NpoUCX0XKACHUS KU3HU Bu6muotexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emie 1o spam bubnnoreka [JOK
U IIEpUOAAM https://m.edso00.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.

13 [IpakTuueckas padora Ne 1 05 bubnnoreka [JOK
«M3y4eHne HCKOIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUIEKIIHSX»

14 CoBpeMeHHas cuctema bubnnorexa [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
DBOJTIOLIHS YEJIOBEKa bubmmoteka IIOK

15
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c

16 JBrxymue cuiibl (paxTopsl) bubnnorexa [JOK
aHTPOIIOreHEe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU IBOIIOLIUN
4eloBeKa
UenoBeyeckue pachl U MPUPOTHBIE bubnuoteka [JOK

18
aZlanTaly 4YeJI0BeKa https://m.edso0.ru/863eaea2

19 O600611eHne o TeMe:

«BO3HUKHOBEHUE U PA3BUTHE



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

JKA3HU HA 3eMIIE)

20

21

DKoIoTH KaK HayKa

Cpenbl OOUTaHUS U SKOJIOTHYECKUE
(hakTopsI

bubnunoreka LIOK
https://m.edsoo.ru/863eafec

22

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863eb10e

23

KonTtpouabHnas pa6ora 2
buornueckue pakTopsl

bubnunoreka LIOK
https://m.edso00.ru/863eb348

24

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora
Ne 2 «IToncuéTt miaIoTHOCTH
TIOTTYJISIIIAI pa3HBIX BHJIOB
pacTeHui)

0.5

25

26

Coo0miecTBa OpraHu3MOB —
OHOoLIEeHO03

DKOJIOTHYECKUE CHCTEMBI
(3KOCHCTEMBI)

bu6nmorexa LIOK
https://m.edsoo.ru/863eb46a

bubmmoteka IIOK
https://m.edso0.ru/863eb46a

27

OcCHOBHBIE TTOKA3aTEIIN
DKOCHUCTEMBI. DKOJIOTUUECKHE
nupaMuibl. CBOHCTBA SKOCHUCTEM.
Cyxkueccus

but6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

28
29

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOFCHHLIC 9KOCHCTCMbI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 Bu6muotexa [JOK
3KOocHUCcTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
3
q | oo |
PBI. https://m.eds00.ru/863ebd16
ounochepe 3emn
39 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubmuorexa [IOK
Yye0BeyYecTBa https://m.edso00.ru/863ebd16
0O6006menue Teme «CooOIecTsa u bubnuorexa [IOK
33 1
3KOJIOTHYECKUE CUCTEMED) https://m.edsoo.ru/863ebale
34 HTorosasi KOHTPOJILHASA padoTa 1 bubmorexa [IOK
p p ) https://m.edso0.ru/863ebale
OBHIEE KOJIMYECTBO YACOB I10 34 95

ITPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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6.YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA.
buonorus: 10-# kinacc 6a30BbIid ypoBeHb: yueOHuK / B.B. Ilaceunuk, A.A.Kamenckuii u A.M.
Pybuos u ap; nox pen. B.B. [laceunuka, -Mocksa: [Ipocsemenue, 2023
buonorus: 11-# kinacc 6a30BbIid ypoBeHb: yueOHuk / B.B. Ilaceunuk, A.A.Kamenckuii u A.M.
Pybuos u ap; nox pen. B.B. [laceunuka, -Mocksa: [Ipocsemenue, 2023
buonorus, 10 knacc/ I[lonomapésa M.H., Kopawmnosa O.A., Jlomununa T.E.; mox penakuueit
[Tornomapépoii M.H., O61iecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTenbCKuil IICHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbpctBo «IIpocBenieruey
buonorus, 10-11 knaccesl/ Auapeesa H.JI., OO1iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«1O1Ll MHEMO3HHA»
buonorwus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbctBo «lIpocBemenne»
JlonmoTHUTeIbHBII MaTepHraJl.
M.B.Bricolikast TpeHaxkep 1o o0rieit 6uonoruu ans yyamuxcs 10-11 knaccoB u
nocrynatomux B BY3s1. TpenupoBounsle 3anaun — Bonrorpaa: Yuurens,2005.
M.B.Bpricornikas O6miast Ouonorust 9-11 kinacchl: pa3HOYpOBHEBBIE YIIPAKHEHHS U TECTOBBIE
3aganusi— Bonrorpaa: Yuurtens,2008.
T.A.Adonuna. [Ipaktuueckoe mocodue ¢ 3aganusimu.- M.:@opym-untpa, 2009
I".N.JIepuep. Ypoku 6uonoruu. O6mas 6uosnorus. 10-11 knaccel. TecTsl, BOIPOCHI, 3a1a49H. -
M.B. Onanosuu, H.. CrapukoBa,E.M. I'amxuesa, E. O.11lemukoBa buosorus 5-
1 1knaccsl:pa3zBepHyTOE TEMaTH4YECKOE IIaHupoBaHue — Bosrorpan: Yuurens, 2009
A nosnaro mup; Jlerckast sunuknonenusi: Ampuoun. Asrop b.®.Ceprees; - M.: OO0 «Dupma
«M3patenbctBo ACT»»; OO0 «Actpenby, 2011. — 480 c.: un.; JlabopaTopHbIN TPAKTUKYM.
buonorus 6-11 knacce (yuebHOE 2IEKTPOHHOE H3AAHKE).
JI.B.Copoxkuna. Tematudeckue 3auethl o 6uosoruu B 10-11 ximaccax - M.:Cdepa,2008
METOANUYECKHUE MATEPUAJIBI IJISA YUUTEJIS.
1. [Tonomapena 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 knacc. Meroauueckoe
nocobue.- M., Benrana - I'pad, 2019;
2. [lonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Metoauueckoe
nocobue.- M., Benrana - I'pad, 2019.
3. [Tonomapera W.H. buonorus. 10 kinacc. Pabouas terpans. — M.; «Bentana-I'pady.
4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas Terpans. — M.; «Benrana-I'pad».
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1. «Enunas xomnekuus Ludpossix O6pazoBatensHbix Pecypcoy (http://school-
collection.edu.ru/).
. https://resh.edu.ru/subject/5/
. http://ebio.ru/ - DnexTpouHsIit yueOHUK «BroMOTHS.
. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kierok
. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumust
. http://evolution2.narod.ru/index.htm - sBosmrorus
. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUpa
. http://planete-zemlya.ru/ - Tlnanera 3emis
. http://ecologysite.narod.ru/index.html - sxomorust

10. http://bio-nica.narod.ru/index.html - Guonuka
11.http://www.gbmt.ru/-T'ocynapctBennsiit buonornueckuii myseit um. K. A. Tumupsizesa.
12. www.bio.nature.ru — Hay4nbie HOBOCTH OHOJIOTUH
13. http://bio.1september.ru/urok/ -Marepuaisl K ypoKy.
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