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IMosicuuTeILHAS 3aNIMCKA

[Tporpamma yuebHoro npeamera «buonorus» Ha ypoBHE cpepHero o0miero oopa3zoBaHus
coctaBieHa B cooTBeTcTBHHM C¢ TpeboBanmsiMu DPI'OC COO; TpeOoBaHUAMH K pe3yJbTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHON MPOrPaMMBI.

B cucreme ectecTBeHHO-Hay4HOTO O0Opa3oBaHUS OHOJOTHA Kak Y4YEOHBIH IpenMeT
3aHMMAaeT BaXHOE MECTO B (HOPMUPOBAHMM: HAYYHOM KapTUHBI MHpa; (PYHKIHMOHAIBHOM
rPaMOTHOCTH, HEOOXOIMMOMN [Isi TIOBCETHEBHOM JKHU3HH;, HABBIKOB 3J0POBOr0 M 0€30MacHOIO
JUTSL YeJIOBEKa U OKPYXKAloIIe cpelbl 00pas3a KU3HU; SKOJIOTHUYECKOr0 CO3HAHMSI; LIEHHOCTHOTO
OTHOLIEHUSI K JKMBOM NPUPOJIE U 4YEJIOBEKY; COOCTBEHHOM IIO3MLMHU [0 OTHOILEHUIO K
Ounosnoruueckod MH(pOpMaLMM, IMONTy4aeMON U3 pa3HbIX HCTOYHMKOB. V3yueHue Ouonoruu
co3maer ycinoBus A (opMuUpOBaHHS Yy OOY4YaIOIIUXCS HMHTEUIEKTYaIbHBIX, TPa)XIaHCKHX,
KOMMYHHKAIIMOHHBIX U HHPOPMAIIMOHHBIX KOMIETEHIIUH.

OcBoeHue mporpaMMbl 1O OHONOTHH OOECIeYMBACT OBJAJCHHE OCHOBaMH Yy4yeOHO-
UCCJIEIOBATEIbCKOM 1€ATENbHOCTH, HAYYHBIMU METO/IaMU PELICHUS Pa3IUYHbIX TEOPETHUECKUX
U TIPAKTUYECKUX 3a/1a4.

N3yuenne Owuonmoruu Ha 0a30BOM YpOBHE OpPHEHTUPOBAHO Ha oOecrneyeHue
00111€00pa3oBaTeIbHON M OOIIEKYITYPHON MOJITOTOBKHU BBITYCKHUKOB. M3yueHnne Ouonoruu Ha
yriay0JIeHHOM YPOBHE OPUEHTHUPOBAHO Ha: MOATOTOBKY K MOCIEAYIOLEMY MPO(HECCHOHATTEHOMY
00pa30BaHUIO; pa3BUTHE WMHIUBUAYAJIbHBIX CIOCOOHOCTEH oOywaromuxcs myTeM Oolee
ri1yOOKOro, 4eM MpeaycMarpuBaercsi 0a30BBIM YPOBHEM, OBIIAJICHHS OCHOBAaMM OHMOJIOTMU H
METOJJaMH M3yuYeHUs OopraHumdyeckoro Mmupa. M3ydyenue OMONOrMM Ha YriyOJE€HHOM YpOBHE
o0OecrieunBaeT: MPUMEHEHHWE IOJNYYEHHBIX 3HAHUM JUIsl pellleHuss NPaKTHUYECKUX M ydeOHOo-
UCCIIEIOBATENIbCKUX ~ 3a7ad B HM3MEHEHHOW,  HECTaHIApTHOM  CHUTyallud, YMEHHUe
cUcTeMaTH3MpoBaTb M 0000mIaTh  TOJIyYeHHBbIE  3HAHUS,  OBJAJEHHE  OCHOBAMHU
UCCIIEIOBATENILCKON  JIEATENBbHOCTH  OMOJIOTMYECKOW  HAMpaBiIC€HHOCTH U T'PaMOTHOTO
Oo(QOpMIIEHHS TOJyYEHHBIX PpEe3yJIbTaTOB; Pa3BUTHE CIHOCOOHOCTH MOJEIMPOBATH HEKOTOPHIE
00BEKTHI U MPOIIECCHI, MPOUCXOAIINE B XKUBON pupoje. M3ydeHne npeamera Ha yriyOlIeHHOM
YPOBHE 103BOJISIET (POPMHUPOBATH y OOYUAIOIIUXCS YMEHUE aHAJIM3UPOBaTh, IPOrHO3UPOBATh U
OILICHUBATh C TMO3MIMHU SKOJIOTMYECKON 0€30MacHOCTH MOCIE/CTBUS AESITEIbHOCTH YeJOBeKa B
HKOCHUCTEMAX.

Ha 06a3oBoM u yrmyOneHHOM YpOBHSX H3ydeHue mpenvera «buomorus»y B dactu
(dopmupoBaHus y 00ydaIOLIMXCsl HAYYHOI'O MUPOBO33PEHHUs, OCBOEHHS OOIIEHAYYHBIX METOJIOB,
OCBOEHUS MPAKTUYECKOTO MPUMEHEHUS HaYyYHBIX 3HAHUN OCHOBAHO HA MEKIIPEIMETHBIX CBS3IX

C mpe€amMeTaMu obnacrei €CTCCTBCHHBIX, MATCMATUYCCKHUX U TYMAaHUTAPHBIX HAYK.



[Mporpamma yueOHOro TpenMera «bBHONOTHSA» COCTaBiIeHAa HAa OCHOBE MOJYJIBHOTO
NPUHIUIA TIOCTPOCHUS Y4eOHOrO MaTepuaia, He ONpeeseT KOJMYeCTBA YacOB HA M3YUYCHUE
y‘-I€6HOFO npeaMeTa U HE OrpaHNu4YuBacT BO3MOKHOCTHU €TI0 U3YUCHUA B TOM WJIM MHOM KJIACCC.

[IporpaMma y4YMTBHIBACT BO3MOXKHOCTH TIOJIyYCHHs 3HAHUM B TOM 4YHCJIE Yepes3
NPAKTHYECKYIO JAEATeILHOCTh. B mporpaMme coepKHUTCs IPUMEPHBIIA MepedeHb J1abopaToOpHbIX
U npakTuyeckux padot. IIpu cocraBieHun paboyeil mporpaMMbl YYHTEIbh BIIPaBe BHIOpATh U3
nepeyHs: paboThl, KOTOPHIE CYMTACT HAMOOJee IeIecO00pa3HbIMU C yU4E€TOM HEOOXOTUMOCTH

AOCTHIXKCHUS IIPEAMETHBIX PE3YJIBTATOB.



Conep:kaHue y4e0OHOI0 npeamera
ba3oBblii ypoBeHb
buoJiorusi Kak KOMIUIEKC HAYK 0 KMBOM NpUpoae
buonorus kak KOMIUIEKCHas HayKa, METOJbl HAYYHOTO IO3HAHUS, HMCHOJb3yEeMblE B
ouonorun. Coepemennvie Hanpagnenwus 6 oOuonoeuu. Ponb Ouonorun B (GOPMHUPOBAHUU
COBPEMEHHOM HaAyYHOU KapTHUHBI MUPA, TPAKTUYECKOE 3HAYCHUE OMOJIOTMUECKUX 3HAHU .

Buonoruueckue cucteMsl Kak npeaMeT NU3yUCHUA OuoIoTHMN.

CTpyKTypHBIe U QYHKIHOHAIbHbIE OCHOBBI 'KU3HHU

MonekyisipHble  OCHOBBI  KW3HHM. Heopranmueckue BemecrBa, HMX 3HA4YCHHE.
Oprannyeckune BemiecTBa (yriaeBOAbI, JUMHIBL, OCIKH, HyKJIeWHOBbIE KHCIOTH, AT®) m ux
3HaueHue. buonomumepsl. /[pyeue opeanuyveckue eewjecmea kiemku. Hanomexuonocuu 6
ouonozuu.

[{utomorusi, METOABI HUTOJIOTUH. POJIb KIIETOUHON TEOPHHU B CTAHOBJIEHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHbI Mupa. KieTku npokapuoT u sykapuoT. OCHOBHBIE YacTU U
OpPTraHOUbI KIETKHU, UX QYHKIUH.

Bupycsl — HekneTouHas popma KU3HH, Mepbl TPOMUIAKTUKYA BUPYCHBIX 3a00JI€BaHUM.

KusnenesrenoHocTh kieTkd. Ilnactuueckuit oOMeH. @POTOCHHTE3, XEMOCHHTES.
buocunres Oenka. OnHeprernueckuid oOMeH. XpaHeHHe, INepeJaya U peanusarus
HacyenCcTBeHHOU nHpopmanuu B kietke. ['enerndyeckuit koa. ['en, reHoM. [ enomuka. Bausnue
HAPKO2EHHbIX 8eUjeCme Had NPOYeccol 8 KlemKe.

Knerounslii mukn: uatepdasa u neiaenre. Muto3 u Meio3, ux 3HaueHue. ComaTuueckue

U II0JIOBBIC KJICTKH.

Opranusm

OpranusMm — eIMHOE 1IEN0E.

KuznenestenbHOCTh Opranu3Ma. Perynsmus GyHKIUNA opraHu3mMa, ToMeocTas.

PasmHoxkeHue opranu3mMoB (6ecronoe u mojaoBoe). Crnocodwvl pasmHoMCeHUs y pacmenut
u orcusomuvix. VHIUBUAyanbHOE pa3BUTHE opraHuzMa (oHTOreHe3). [IpuyuHBl HapyIIeHUH
paSBI/ITI/IH. PerOJIYKTI/IBHOG SHOPOBBG YECJIOBCKA, ITOCICACTBUA BIIMAHHS aJIKOI'OJIsSI, HUKOTHUHA,
HApPKOTHYECKUX BEIIECTB HAa dYMOPHOHAIBHOE Pa3BUTHE UeTOBeKa. JKu3HeHHble YuKibl PA3HbIX
2PYNn Op2aHu3Mos.

FGHGTI/IKa, METOAbI T'CHCTHUKU. FCHGTI/I‘-IGCKaH TepMI/IHOJIOFI/ISI U CHUMBOJIMKA. 3aKOHBI
HacnencTBeHHOCTH . Menaens. XpoMocoMHasi TeOpHsi HaclaeACTBEHHOCTH. OnpenesieHue mnosia.

ClLeIUIeHHOE ¢ [TOJIOM HacJed0BaHuUE.



['eHernka yenoBeka. HaciencTBeHHbIe 3a00JICBaHUS YEIIOBEKA W UX MPEAYIPEKICHHE.
DTHUYECKHE aCIIEKTHI B 00JIaCTH MEIUIIHMHCKON T€HETHUKH.

I'enotun u cpena. HenacnencrBeHHass M3MEHYUBOCTh. HaclieZICTBEHHAs] U3MEHUHUBOCTD.
MyTareHsl, MX BJIUSHHE HA 3I0POBbE YEJIOBCKA.

JlomecTukanus W celieKnus. MeToJbl CeleKIMU. BHOTEeXHOIOrus, €e HalpaBlICHUS |

NEPCIEKTUBBI pa3BUTUs. buobezonacnocme.

Teopus 3BoI0HUMN

Pa3Butue »BONMIONMOHHBIX UAEH, 3BoMonroHHas Teopus Y. JlapsuHa. CuHTeTHYeCcKas
Teopusi dBojouMU. CBUIETENBCTBA H3BOJIOLMU JKMBOW HpUpOJbl. MUKposBomOLUS U
MaKpO3BOJIIOI M. BI/III, Cro KpUTCpHHU. HOHYJUIHI/UI — DOJICMCHTapHasd CAWHHUIA SBOJIIOIHH.
JIBMKyIIMe CUITBI HBOJIIOLIMH, UX BIUSHUE HA reHO(OH oy auny. HanpaBieHus 3BOTIOIUH.

MHoroo6pa3ue OpraHu3MOB KakK pe3yibTaT 3BoOJOUUHU. [IpuHIuMnbl Kiaccuduxanmm,

CHUCTCMAaTHKa.

Pa3BurTne xu3Hn Ha 3emue

['mnore3bl mpoucXOoxkaeHUs Jku3HM Ha 3emsie. OCHOBHBIE OTambl  ABOJIOLHMU
OpraHMYECcKOro MUpa Ha 3eMIIe.

CoBpeMeHHBIE TIPEICTABICHUS O TPOUCXOXKICHUH YEIOBEKa. OBOJIOIUS YeJIOBEKa
(anTponorenes). [IBWKymime CuiIbl aHTpororeHesza. Packl denoBeka, MX NPOUCXOXKIEHHE U

CAUHCTBO.

Oprasusmsl 1 OKpy:KawuIias cpeaa

[TpucnocoOneHns OpraHu3MoB K JEHCTBUIO HKOJIOTMUECKUX (PaKTOPOB.

Buoreonenos. Dkxocucrema. Paznoobpasue skocucreM. B3anMOOTHOIIEHUS MOMYJISIMNA
pa3HBIX BHWJIOB B JKOocHcTeMe. KpyroBopoT BemlecTB M TIOTOK JHEPTUH B DKOCHCTEME.
YCTOWYMBOCTh W JAMHAMHUKA JKOCUCTEM. llOCIencTBHS BIUSHHS NEATEIHHOCTH YelOBEKa Ha
skocucTeMbl. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA YCTOWYMBOCTH SKOCUCTEMBI.

Crpykrypa Ouocdepsl. 3aKOHOMEPHOCTH CyIlecTBOBaHUs Ouocdepsl. Kpyeosopomoi
seujecma 6 ouocghepe.

['mobanbHBle aHTpONOreHHbIE U3MEHeHHus B Ouocdepe. IIpoOrembl yCTOWUMBOTrO
pa3BUTHSL.

Hepcnekmuebz paseumiis buonocuyecKux HAyK.



Yray0JeHHblii YpOBEHb

Buosiorusi Kak KOMIIEKC HAYK 0 ’KUBOM Ipupojae

Buonorus xak komruiekcHass Hayka. CoBpeMeHHbIE HampaBieHus B Ouosoruu. CBs3b
Ouosoruu ¢ IpyruMu HaykaMmu. BbIlojHEHHE 3aKOHOB (PM3MKM M XMMMU B KHBOH IPUPOJE.
Cunmes ecmecmeeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUA HA COBPEMEHHOM 2mane
pazeumus yusuruzayuu. IlpakTnyeckoe 3HaYCHUE OMOJIOTUIECKUX 3HAHUH.

Buonornyeckue cucremMbl Kak mpeaMeT H3ydeHuss Ouonoruu. OCHOBHBIE MPUHIIUITBI
opraHu3aiuy U QyHKIMOHUPOBAHUS OUMOJIOTHUECKUX CUCTEM. buonozuueckue cucmembvl pasHbix
VPOBHel op2aHu3ayuu.

['mmore3bl M Teopuu, WX Poiib B (OPMHUPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTUHBl Mupa. MeToibl HAy4HOrO IO3HAHUS OPraHMYECKOTO MHUpa. DKCIEpUMEHTaJbHbIE

MCTOABI B 6I/IOJ'IOFI/II/I, CTaTUCTHYCCKaA 06pa60TKa JaHHBbIX.

CTpyKTypHBIe M (PYHKIHOHAJIbHbIE OCHOBBI KU3HHU

MouekyasipHbIE OCHOBBI KU3HU. Makpo3JeMEHThl 1 MUKpO3JeMeHThl. Heopranuyeckue
BemlecTBa. Boxa, ee ponb B kuBod mnpupozae. I'mapodunbHOCTs M ruapodobHOCT. Poib
MUHEPAIBHBIX coyied B KieTke. OpraHuyeckue BEIIECTBA, IOHATHE O PETYJSPHBIX U
HEpETyJSIpHbIX OnonoiuMepax. YTriaeBoabl. MoHocaxapuibl, OJUrocaxapuabl U MOIUCaxapuibl.
Oyuknuu yraeBoaoB. Jlunuapl. ®dynkuuu nunuaoB. benku. ®dynkuum OenkoB. Mexanusm
neiictBust pepmentoB. Hyknennossle kucnotel. JJHK: ctpoenue, cBoiicTBa, MecTONONOKEHHE,
¢yukuuu. PHK: crpoenue, Bunpl, pynkuuu. AT®: crpoenue, pyHkuuu. Jlpyrue opraHudeckue
BellecTBa KiIeTku. HaHoTexHoI0ruu B OMOJIOTHH.

Knetka — cTpykTypHas U QyHKIMOHANbHAS €AUHMIIA OpraHu3Ma. Pazsumue yumono2uu.
CoBpeMeHHbIE METOABI N3YUYEHUs KJIETKH. KieTouHast Teopusi B CBETE€ COBPEMEHHBIX JAaHHBIX O
CTPOCHUU U QYHKUUAX KIETKU. Teopus cumbuozerneza. OCHOBHBIE YaCTH U OPTraHOM/bI KJIETKH.
Crpoenune u QyHkiuu Omosiormueckux memoOpan. lluromnasma. SAapo. Ctpoenue u QyHKIUN
xpoMocoM. MemOpanHble U HeMeMOpaHHble opraHousl. [lutockener. Bxmtouenus. OCHOBHBIE
OTJIMYUTENbHbIE OCOOCHHOCTH KIETOK NpOoKapuoT. OTIMYUTENTbHBIE OCOOEHHOCTH KIIETOK
DYKapuoT.

Bupycsl — HeknetouHas ¢opma xu3zHu. CrocoObl mepefayu BUPYCHBIX MHGMEKIHN u
Mepbl TPOoGUITAKTUKN BUPYCHBIX 3a000eBaHull. Bupyconoaus, ee npakmuyeckoe 3HayeHue.

Knerounsrii Metabonu3m. GepMEHTATUBHBIN XapaKTep peaklnii 0OMeHa BEIIeCTB. DTaIlbl
HHEPreTHUEcKOoro ooMeHa. A3pobHOe H aHa’poOHOE JbIXxaHue. Poib KIIETOYHBIX OpraHOMIOB B
mporieccax JHeprerudeckoro oOmeHa. ABToTpodsl u rereporpodsl. DorocuHTe3. Dazwl

dboTocuHTE3a. XEMOCHHTE3.



HacnencrBennas mHbopmamuss u ee peanusamnus B KIeTKe. [ €HEeTHYeCKUH KO, €ro
CBOMCTBA. DBOJIIOIUS TIpecTaBieHuil 0 reHe. CoBpeMeHHbIE MPEJICTABICHUS O T€HE U TE€HOME.
buocunTe3 Oenka, peakiMu MaTPUYHOTO CHUHTE3a. Perynsmus paboThl T€HOB U IMPOIIECCOB
oOMeHa BemIecTB B KJeTKe. ['eHHas WHKeHepus, TeHOMHUKa, npomeomuxa. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KIemKe NOO0 GIUSHUEM MYMA2eH08 U HAPKO2EHHbIX 8eUleCs.

Knerounsnii nuki: wHTepdaza u neneHue. MUTO3, 3HAYCHHE MHUTO3a, (a3bl MHUTO3A.
ComaTndueckne W TIOJNIOBBIC KJIETKH. Melio3, 3HaueHue Meiosa, (asel meiioza. Meio3 B
JKU3HEHHOM IIMKJe OpraHu3mMoB. POpMHUPOBAaHUE IOJIOBBIX KIIETOK y I[BETKOBBIX PACTEHUN U
IIO3BOHOYHBIX >XHWBOTHBIX. PeZyJZ}ZL!M}l oenenust KJ1EeMOK, HapyutenHusd pecyiiyuu KaxKk npudura
3abonesanuii. Cmeonosvie Kiemku.

Opranusm

Oco0eHHOCTH OJHOKIJIETOYHBIX, KOJOHUAIBHBIX M MHOTOKIETOYHBIX OpPTaHU3MOB.
B3anumocBs3p TKaHel, OpraHoB, CUCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTH OpraHU3Ma.

OcHOBHEBIE MpouecChl, IMPOUCXOAAIINE B OpraHu3McC. IUTAHUC W IIHIICBAPCHHC,
ABVOKCHUC, TPAHCHOPT BCHICCTB, BBLIACICHUC, PA3APAKUMOCTL, PETYyJAlIUd Yy OpPraHu3MOB.
[Tonnepskanue romeocTasa, IPUHLKIT OOPATHOH CBSI3U.

Pa3smHoxxenne opranu3moB. becnomoe u  monoBoe  pa3MmHOXKeHue.  J[BolHOe
OTUIOJJOTBOPEHUE y IBETKOBBIX pacTeHuil. Buapl omiogoTBopeHus y KUBOTHBIX. CrocoObl
Pa3MHOKEHHUsSI y PaCTeHHI U )KUBOTHBIX. [lapTenorenes. OHTOreHe3. IMOPHOHAIEHOE Pa3BUTHE.
[ToctomOpuonanbHoe pasButHe. lIpsmoe u Hempsimoe pa3Butue. JKuU3HEHHBIE IHUKIBI Pa3HBIX
CPYII OpPraHu3MOB. Perynsuus MHAUBUAYAIbHOTO pa3BUTUA. [IpuunMHBI HapylIeHUN pa3BUTUS
OpTaHU3MOB.

I/ICTOpI/IH BO3HUKHOBCHUA W PpPa3sBUTUA TCHCTUKH, MCETOJbl T'CHCTHUKH. T'eneTnueckune
TEPMHHOJOTHS U CHUMBOJNMKA. ['eHoTun u ¢eHoTur. BeposSTHOCTHBIA XapakTep 3aKOHOB
TEHETUKH. 3aKOHBbl  HAcleACTBEHHOCTH [. MeHaens W  yclOBHS HUX  BBIIOJHEHHUS.
[{uTonorudyeckne OCHOBBI 3aKOHOMEPHOCTEH HAacClIeIOBaHUSA. AHATU3UPYIONIEe CKPEIIMBAHUE.
XpomocoMHast Teopusi HaciueAcTBeHHOCTH. CIeNIeHHOe HacleJoBaHWEe, KPOCCHUHTOBED.
Onpenenenne mnona. CHEIUIEHHOE € MOJIOM HacieloBaHuWe. B3auMopeilcTBUe aleNbHBIX U
HEaJUIeNIbHBIX TE€HOB. ['€HeTHMYeCKue OCHOBbI WHIUBUIYAIBHOTO pa3BUTHS. [ eHemuueckoe
Kapmuposauue.

I'enetuka YCJIOBCKA, METOJbI U3YUYCHUA T'CHCTHKHU YCIIOBCKA. PerO)IYKTI/IBHOG 310pPOBEE
yenoBeka. HacnencTBeHHble 3a00€BaHMs YelIOBEKa, UX MPEayNpexKacHue. 3HaUCHHE TeHETHKU
JJIA MEOUIIUHBI, 9THYCCKUEC aCIICKThI B 06HaCTI/I MGI[HL[HHCKOﬁ T'€HCTHUKMU.

I'enotunn u cpena. HenacneactBeHHass u3MeHUYMBOCTh. Hopma peaknuu mnpH3HaKa.

Bapuanuonsslii psa W BapuauMoOHHass KpuBad. HacneacTBeHHass HM3MEHUYMBOCTh. Bujbl



HACJIEACTBEHHOW HM3MeHUYMBOCTH. KoMOMHAaTHMBHAs HM3MEHUMBOCThb, €€ HCTOYHHKH. MyTanuu,
BUAbI MyTauuil. MyrtareHbl, HMX BIHMSHHE€ Ha OpraHu3Mbl. MyTaluuu Kak [pUYMHA
OHKOJIOTUYECKUX  3a0oneBaHuii. BHesjepHas  HACIEICTBEHHOCTh M WU3MEHYHBOCTb.
Onuzenemuxa.

Homectukauust wu cenekuusa. LleHTpsl OJOMAlIHMBaHUSA JKUBOTHBIX M LEHTPBI
MPOUCXOXKICHUS KYJBbTYPHBIX pACTEHUWA. METOIbl CENEKIUU, UX TEHETHYECKUE OCHOBBI.
HckyccTBeHHBIH 0TOOp. YCKOPEHHE U MOBHIIICHUE TOYHOCTH OTOOPA C TTOMOIIBIO COBPEMEHHBIX
METOJIOB TE€HETUKM U OUOTEXHOJOTWU. ['eTepo3uc M €ero HCIOJIb30BAHUE B CEJEKILHUU.
Pacimpenue TeHETHYECKOro pPa3HOOOpaszus CENeKUMOHHOTO MaTepHuaia: IOJUILIOUIuS,
OT/HaJIeHHas TuOpuAM3aIus, OKCICPUMEHTAIBHBI MyTareHe3, KJIETOYHAs WHXKECHEpUs,

XpPOMOCOMHAs MH)KEHEpHsl, FTeHHasi MH)KeHepust. bruobe3omnacHoCTb.

Teopus 3BoJIIOIMA

Pasutne nsBomonmonHeix wuae. Hayunsle B3rmsaasl K. Jlunnes u JK.b. Jlamapka.
OpomtonmonHas  Teopuss Y. Jlapsuna. CBujerenbCcTBa  SBOJIIOIMM  KUBOM  NPUPOABL:
NIJIECOHTOJIOTUYECKUE, CPaBHUTEIbHO-aHATOMHUYECKUE, SMOPHOIOrHYECKHE,
6uoreorpaduueckue, MoJeKyIsIpHO-TeHeTH4Yeckue. Pa3Butue npeacrasienuit o Buae. Bun, ero
kputepun. llomynauusa kak ¢opma CyIIECTBOBaHHMS BHMJAa M KakK D3JEMEHTapHas €IuHUIA
sBosmolMU. CHHTETHYECKass Teopus HSBOJIIOLUUMU. MUKPOIBOMIONUS W MaKpO3BOJIOLHA.
JIBIOKyIIME CUIIBI HBOJIIOLMH, UX BIUSHHE HA TeHo(oHa nonysauuu. [peiid reHoB U ciaydaiiHble
HEHallpaBJIeHHbIE M3MEHEHUs TeHo(oHAa nomynsuuu. YpaBHeHHe Xapau—BaitnOepra.
MounekyasipHO-TEeHETUUYECKHE MEXaHU3Mbl 3BOMIOIUH. DOpMBI  €CTECTBEHHOro oTdopa:
JOBUKYIIAs, CTaOWIM3MpYIOIIas, AU3PYNTHBHAS. OKOJOTHYECKOE U  reorpaduyeckoe
BugooOpa3oBanue. HampaBnenus u nytu sBomounu. PopMmbl 3BONIOLMU: JUBEPreHIMS,
KOHBEpreHuus, napauienn3m. Mexannsmsl anantanuil. Kossomronusa. Ponp 3BOIIOIMOHHON
Teopuu B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

MHoroo6pa3ue opraHu3MoB U MPUCIOCOOIEHHOCTh OPraHU3MOB K Ccpefie OOUTaHUs Kak
pe3yabTat 3Bomonuu. [Ipuniuns! knaccudukanuu, cucreMaTika. OCHOBHBIE CHCTEMAaTHUYECKHE

TpyHaIibl OpTaHU4YCECKOro MHpa. COBpCMCHHLIC IoaAXO0dbI K KJ'IaCCI/I(I)I/IKaI_II/II/I OpTraHUu3MOB.

Pa3eurTHe xu3HM Ha 3emue
Metoapl AaTUPOBKU COOBITUH MPOILIOro, T€OXPOHOJOTHYECKas MIKana. [ umoresbl
MIPOUCXOXKACHUS KU3HU Ha 3emie. OCHOBHBIE 3Tallbl 3BOMIOIMHN O6uochepsbl 3emin. KirodeBbie

COOBITHS B 9BOJJIOIINH paCTeHI/Iﬁ " )KNUBOTHBIX. BblMupaHue 6U008 U e20 npuvduUHrbsl.



COBpCMeHHBIe NpEaACTaBJICHUA O IIPOUCXOXICHHHN YCJIOBCKA. CucremaTudeckoe
ITOJIOKCHHEC YCJIOBCKA. 3BOJHOI_[I/I$I YCJIOBCKaA. q)aKTOpr SBOJIIOIMH YeloBeKa. Packl YCJIO0BCKA, UX

MMPOUCXOKACHUC U CIUHCTBO.

OpraHu3sMbl M OKpYyKawas cpeaa

Okonoruyeckne (HakTopbl W 3aKOHOMEPHOCTH UX BIHUSHHUA HA OPTraHU3MBbl (TPUHIIMII
TOJICPAaHTHOCTH, JHUMUTHpyomue ¢axropsl). IlpucnocoOnenns OpraHu3MoB K JI€HCTBHIO
9KOJIOTHYECKUX (PakTopoB. buonornyeckue purMel. BzanmoneiictBue 3K0a0rnueckux (hakTopos.
OKosoruyeckas HuIIa.

buoreonenos. JDkocucrema. KommoneHTsl skocucrembl. Tpodudeckue ypoBHU. Tumb
numeBblx nenei. [Inmesas cerb. KpyroBopoT BemIECTB M IIOTOK 3HEPIMM B JKOCHUCTEME.
buortnyeckne B3aMMOOTHOIIEHUS OpPraHU3MOB B  3KocucreMe. CBOHCTBA  3KOCHUCTEM.
[IponykTuBHOCT, M OHOMacca 3kocucTeM pasHblx THUNOB. Cykneccus. Camoperynsnus
skocucteM. IlocnencTBust BIUsSHUS AESITEIBHOCTU YeJOBEKa Ha 3kocuctembl. HeoOxoaumocTh
COXpaHEeHHs OMOPa3HOOOPa3Hs IKOCUCTEMBI. ATPOLIEHO3BI, KX OCOOCHHOCTH.

Yuenue B.U. Bepuaackoro o 6uocdepe, Hoocgepa. 3akOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsl. Komnonentsl 6uocheps! 1 ux posb. Kpyroopotsl BemiectB B 6nocgepe. buorennas
Murpanusi atoMoB. OcHognbie buombl 3emu.

Ponb uenoBeka B Ounocdepe. AHTpornoreHHoe BozfeiicTBue Ha 6uochepy. IIpupoansie
pecypchl M pallOHAJIbHOE IPHPOJIONONIb30BaHKue. 3arps3HeHue Ouocdepsl. CoxpaHeHHe
MHOrooOpasusi BHI0B KaKk OCHOBa yCTOMUMBOCTH OHOCheprl. BoccmanosumenvHas 3KOI02UA.
[TpoGyieMbl yCTOWYUBOTO pa3BUTHS.

[TepcrieKTUBBI pa3BUTHUS OMONOTMUECKUX HAYK, aKTyaJIbHbIE TPOOIeMbl OMOIOTHH.

IIpumepHblii nepedyeHb Ja0OpPaTOPHBIX M NPAaKTHYeCKHMX Ppador (Ha BBIOOP
YUMTEJIA):

Hcnonp30BaHre pa3InyHBIX METO/I0B TP U3YUYEHUH OMOJIOTUYECKUX OOBEKTOB.

TexHnKa MUKPOCKOIMPOBAaHMUS.

W3ydyeHne KIETOK pPACTEHMH M KUBOTHBIX IIOJ MHKDOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenaparax 1 ux ornucaHue.

[TpuroroBneHune, paccMaTpuBaHUE U ONMMCAHHE MUKPOMPENApaToB KJIETOK PACTEHUH.

CpaBHEHHE CTPOSHUS KJIETOK PaCTEHHM, )KUBOTHBIX, TPHOOB U OAKTEPHIA.

N3ydeHne qBUKEHUSI IUTOIIIA3MBI.

I/I3yqu1/Ie I1asMoJik3a 1 ACIIa3MOJIM3a B KJIIETKaxX KOXKHUIIBI JIYKa.



N3yuenne (epMEHTAaTUBHOIO pacLICIUICHUs MEpOKCHAa BOJOPOJA B PACTUTENBHBIX U
YKUBOTHBIX KJIETKAX.

Ob6Hnapy:xeHue 0enKoB, YIIIeBOIOB, JUIHIOB C TIOMOIIbIO KAUeCTBEHHBIX PEaKLUH.

Buigenenne JIHK.

W3yuenne KaTaluTU4YEeCKOH AakTUBHOCTH (EpMEHTOB (Ha MNpuUMepe aMmuiasbl WIH
KaTasasbl).

Habumronnenne MuTo3a B KJIETKaX KOHUMKA KOPEILIKA JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

H3y4eHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

N3y4eHue ctaauii Melo3a Ha FOTOBBIX MUKpOIIpenaparax.

W3yueHune CTpOeHHUsI OJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpErapaTax.

Pemenue anemMeHTapHbIX 337a4 IO MOJIEKYJISIPHOI OMOJIOTHH.

BrisiBieHME NPU3HAKOB CXOJACTBA 3apOJBIIIEH YEJIOBEKa M JAPYTHX I103BOHOYHBIX
JKUBOTHBIX KaK J0Ka3aTeJIbCTBO UX POACTBA.

CocraBiieHHE JIEMEHTapHbBIX CXEM CKpPELIUBaHUSI.

Pemenne renernyeckux 3aznay.

N3yuenue pe3yabTaToB MOHOIMOPUIHOTO M JUTHOPUAHOTO CKPEIUBAHUS Y IPO30(HUIIBI.

CocraBieHne 1 aHalIu3 POJOCIOBHBIX YEIOBEKA.

N3yueHne n3MeHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

Onucanue gpeHoruna.

CpaBHeHUE BHIOB 110 MOP(OIOTHYECKOMY KPUTEPHIO.

Onucanue NpucrocoOJeHHOCTH OpraHu3Ma U €€ OTHOCUTENIHOTO XapaKTepa.

BrisiBnenue npucnocoOsieHui OpPraHu3MOB K BIIMSHUIO PA3JIMYHBIX HSKOJIOTMUYECKUX
(bakTopoB.

CpaBHEHHE aHATOMUYECKOTI'0 CTPOEHUS paCTEHUI pa3HbIX MECT OOUTaHMUS.

Metoab! u3mepeHus (HakTopoB cpeibl OOUTaHHUS.

N3yueHne HKOJIOTMYECKUX aIaNTalli 4eI0BEeKa.

CocraBiieHre THIIEBBIX IeTeil.

W3yuyeHue u onvcaHue 3KOCUCTEM CBOEY MECTHOCTH.

MogenupoBaHue CTPYKTYp U IIPOLIECCOB, IPOUCXOASAIINX B DKOCUCTEMAX.

OneHKa aHTPOITOT€HHBIX U3MEHEHHI B IIPUPOJIE.



TemaTuveckoe MIIAHMPOBAHUE YPOKOB OMOJIOTHH

10 kaacc

HaumenoBanme pa3naeJa,

TeMBbI ypPOKa

KoanuecTBo 4acoB

B TOoM yMciIe KOHTPOJIbHBIE
padoThl, JIaDopaTopHbIE,
NMPOMeKYTOYHASA

aTrecranus

11 xaacc

HaumenoBanmue pa3aeJa,

TeMBbI YPOKa

KoJsnuyecTBo yacoB

B TOM 4mnciie KOHTPOJIbHbIE
padoThl, 1abopaTopHbIe
NPOMEKYTOUYHAS

aTrecranus




I[nanupyemsle pe3yJibTaThl
B pe3yabTaTe M3ydyeHusi y4yeoOHOro mpeamera «buosiorusi» Ha ypoBHe cpeIHeEro
o0u1ero odopazoBaHms:
BbinyCKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:

pacKphIBaTh Ha MPUMEPaX PoJib OMOJIOTHH B (POPMUPOBAHHH COBPEMEHHON HAYYHOW KapTHHBI
MHpa ¥ B MPAKTHYECKON JCATEILHOCTH JIFOICH;

IMOHUMATb MW OIIMCbIBATHL B3aWMOCBA3bL MCKAY CCTCCTBCHHBIMU HAyKaMU: 6I/IOJIOI‘I/IGI71,
(bU3UKOIA, XUMHUEH; YCTAaHABIMBATH B3aUMOCBSI3b IPUPOTHBIX SBICHHIA;

MIOHUMATh CMBICJI, Pa3JInYaTh U OMHUCHIBATH CUCTEMHYIO CBSI3b MEX/Y OCHOBOIIOJIATAIOIIMMHU
OMOJIOTUYECKUMH MTOHSATUSAMU: KJIETKA, OPraHu3M, BUJI, SKOCUCTeMa, Onocdepa;

HCIIOJIB30BAaTh OCHOBHBIC MCETOJAbl HAYYHOI'0 IIO3HAHHUA B yqe6HBIX 6I/IOJIOFI/I‘-ICCKI/IX
UCCIICIOBAHHSIX, IIPOBOJUTH YKCIICPUMEHTHI [0 U3YUYCHUIO OMOJIOTHYECKUX OOBEKTOB U SIBICHHIA,
OOBSICHATH PE3yJIbTaThl IKCIIEPUMEHTOB, aHAJTU3UPOBATH UX, (POPMYITHUPOBATH BHIBOJIBI;

(GbopMyJIMPOBAaTh THUIIOTE3bl HA OCHOBAHWUHW IMPEAJIOKEHHOW OMOJIOTHMYECKOW WH(POpPMAIUN U
[peiaraTb BApUAHTHI IPOBEPKU TUIIOTES;

CpaBHUBATh OWOJIOTHYECKHE OOBEKTHI MEXKAYy COOOW MO 3aJaHHBIM KPHUTEPHUSM, JejaTh
BBIBOIBI M YMO3aKITFOUCHHUSI HA OCHOBE CPAaBHCHUS;

000OCHOBBIBaTh €IMHCTBO JKMBOM M HEKUBOH MNPUPOJBI, POACTBO KHUBBIX OPraHU3MOB,
B3aUMOCBSI3M OPTaHU3MOB U OKPY>KAIOIICH Cpeibl HA OCHOBE OMOJIOTMUECKUX TEOPHil;

MIPUBOJIUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHHUYECKUX COCTUHEHUHN KIIeTKH (OCIKOB,
YKHPOB, YIIIEBOIOB, HYKJICHHOBBIX KHCIIOT);

pacrno3HaBaTh KJIETKH (IIPOKApUOT U AYKApUOT, PACTEHUN U >KMBOTHBIX) 10 ONMCAHUIO, HA
CXEMaTUYECKUX H300paKEHUSIX; YCTAHABIMBATH CBS3b CTPOEHUS U (PYHKIMI KOMIIOHEHTOB
KJIETKH, 000CHOBBIBATH MHOTOOOpa3ne KIETOK;

pacrio3HaBaTh MOIMYJIALUIO U OUOJOTHUECKUI BHUI IO OCHOBHBIM MTPH3HAKAM;

OIINUCBhIBATH q)eHOTI/IH MHOTOKJICTOYHBIX paCTeHI/Iﬁ U JXHUBOTHBIX IIO MOp(bO.]'IOFI/I‘—IeCKOMy
KPUTEPHIO;

00BSICHATH MHOTO00pa3Kre OPraHu3MOB, IPUMEHSIS SBOIOIIMOHHYIO TEOPHUIO;

KJIaccu(UIUPOBaTh OUOJOTMYECKUE OOBEKTHI Ha OCHOBAHMM OJIHOTO WJIM HECKOJBKHUX
CYHICCTBCHHBIX IMPU3HAKOB (TI/IHBI NUTaHUA, CIIOCOOBI JAbIXaHWA U Pa3MHOXKCHH, 0CcO0EHHOCTH
pa3BUTHSA);

06'L$ICH5ITB MPpHUYUHBI HACJICACTBCHHBIX 336OHeBaHHI>'I;

BbIABJIATE HU3MCHUUBOCTHL Yy OPTaHHU3MOB; 06'LSICH$ITB MMPOsABJICHUC BHUJI0OB HU3MCHYHMBOCTH,
UCTIONB3YS 3aKOHOMEPHOCTH U3MEHYNBOCTH; CpaBHUBATh HACJICICTBEHHYIO u

HCHACJICACTBCHHYIO U3MCHYNBOCTD,



BBIBJISITE MOPQOIIOTHYEcKe, (HU3NOTOTNIeCKUe, MOBEJCHYCCKNE alalTallii OPTaHU3MOB K
cpezne oOuTaHMs U ACHCTBHUIO SKOJIOTUYECKUX (PaKTOPOB;

COCTaBJIATH CXEMBbI IEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEME (LIENH MUTAHHS);

NPUBOJUTH  JIOKA3aTeNbCTBA  HEOOXOJMMOCTH  COXpaHEHUs  OumopazHooOpazus  Juis
YCTOWYHMBOTO PA3BUTHS U OXPAHBI OKPYKAIOLIEH CPEIIbI;

OLICHUBATh JIOCTOBEPHOCTh OHOJOrMYecKoW HHGOpMAIMK, MOJYyYEeHHOH U3 pasHbIX
UCTOYHUKOB, BBIACTATh HEOOXOAMMYIO HMH(MOpMAIHMIO JUIsI WCIOJb30BaHUS €€ B y4eOHOM
JIEATEIFHOCTH U PEILICHNH MTPAKTUYECKHX 3a/1a4;

IPEICTAaBIATh OMOJIOTUYECKYI0 HH(POPMAIIHIO B BUE TEKCTa, TAOIHIIBL, Tpaduka, 1uarpaMmbl
¥ JIeJIaTh BBIBO/IBI HA OCHOBAHUY TPE/ICTABICHHBIX JTaHHBIX;

OLICHUBATh POJIb JIOCTH)KCHUH TEHETHKH, CENEKIUH, OWOTEXHOJOTUH B TPAKTHYECKOU
JIeATEIbHOCTH YeJIOBeKa U B COOCTBEHHOH JKU3HH;

OOBSACHATH HETAaTUBHOE BIIHMSHUE BEIIECTB (AJKOTOJIs, HUKOTHHA, HAPKOTHYECKUX BEILECTB)
Ha 3apOBIIIEBOE Pa3BUTHE YEIIOBEKA,;

OOBSICHATH TIOCIIEICTBHS BIUSHHUS MyTarcHOB;

00BACHATE BO3MOKHBIE IMPpUYKUHBI HACJICACTBCHHBIX 3a00J1€BaHUM.

BbinycKkHUK HA 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUYHTHCS:

oasamb  HayuHoe  OOBACHeHUe  OUONOSUYECKUM  (DAKmam, Npoyeccam,  s6IeHUsIM,
3aKOHOMEPHOCHIAM, UCHOAb3YS OUoL02UYecKue meopuu (KIemouHyto, 360JI0YUOHHYIO), YUeHUE O
buocghepe, 3aKOHbBL HACIEOCMBEHHOCIU, 3AKOHOMEPHOCTIU USMEHUUBOCMIU,

Xapakmepuzoeams COBPEMEHHble HANPAGIeHUs 6 pA3eUmuU  OuoI02Ul, ONUCLIBAMb UX
B03MOJICHOE UCNOTIL30BAHUE 8 NPAKMUUECKOU OesimebHOCU,

CPABHUBAMb CNOCODBL OeleHUs KIeMKU (MUMO3 U Melio3);

pewams 3a0a4u Ha nocmpoenue @paemenma emopou yenu [HK no npeodnoscennomy
¢paemenmy nepesoii, uPHK (MPHK) no yuacmxy /JTHK;

pewams 3a0a4u HA OnpeoeieHue KOAUYecmea XpOMOCOM 6 COMAMUYeCcKUX U NOJO8bIX
KIemKax, a makdice 6 KIemKax nepeo HAuaioM OeleHus (Meuo3a uiu Mumos3a) u no e2o
OKOHYAHUU (0151 MHO2OKIIEMOYHBIX OP2AHUIMOB),

pewams 2eHemuyeckue 3a0aui HA MOHOSUOPUOHOE CKpeuwjusaHue, COCMAasisims CXembl
MOHOCUOPUOHO20 — CKpeWUBAHUs, NPUMEHAS  3AKOHbl  HACIeOCMBEHHOCMU U  UCNONb3YA
OUONI02UYECKYIO MEPMUHONO2UIO U CUMBOTUKY;

YCMAaHABIUBAMb MUN HACIE008AHUS U XAPAKMEP NPOsGIEeHUS. NPUSHAKA NO 3A0AHHOU cXeme

podomoenoﬁ, NPUMEHAA 3AKOHDbL HGCJZQ@CWLG@HHOCWIM,’



oyeHusamv  pe3yIbmamsl  83AUMOOEiCMEUs  YeloseKkd U OKpydcarowel  cpeobl,
NPOCHO3UPOBAMb BO3MONCHbIE NOCIEOCMBUS OesAMeNbHOCMU YeNogeKa O/ CYUecmeo8aHus

OMOENbHBIX DUOI0CUHECKUX 00BEKMO8 U YeblX NPUPOOHBIX CO0DWecma.

BbInyCKHUK Ha yriiy0JIeHHOM YPOBHE HAYYHUTCS:

OIICHUBATh POJb OHUOJOTHYECKUX OTKPBITUH U COBPEMEHHBIX MCCIEIOBAaHUN B Ppa3BUTUU
HAayKH U B IPAKTUYECKOU JEATEIbHOCTH JIFOAEH;

OLICHUBATh pOJb OuoNOrMu B (HOPMHPOBAHHHM COBPEMEHHON HAy4YHOW KapTHHBI MUDPA,
[IPOTHO3UPOBATH MEPCIEKTUBBI Pa3BUTHS OHOJIOTUY;

YCTaHABIIMBATh W XapaKTEPH30BATh CBSI3b OCHOBOIOJATAIONIUX OHOJOTUYCCKUX TOHSATHIMA
(keTKa, OpraHu3M, BUI, dKOCHCTEMa, Onocdepa) ¢ OCHOBOMOJATAIONIUMU MOHATHUSIMU APYTHX
€CTECTBEHHBIX HaYK;

000CHOBBIBAaTh CHUCTEMY B3IJIA0B Ha KHBYIO IPUPOTY M MECTO B HEW uUeloBeKa, MPUMEHSS
OMOJIOTMYECKUE TEOPUH, YYEHHs, 3aKOHBbI, 3aKOHOMEPHOCTH, TOHMUMAaTh TpaHUIBIl UX
MIPUMEHUMOCTHY;

MPOBOANUTH Y4eOHO-UCCIIEIOBATENbCKYIO IE€ATEIbHOCTh 10 OMOJOTHH: BBIIBUTATh TUIIOTE3BI,
IUTAHUPOBATh PaboOTy, OTOMpPATh U MPeoOpPa30oBBIBATh HEOOXOAUMYIO HH(OPMAIIHIO, TPOBOAUTH
AKCIIEPUMEHTBI, MHTEPIPETUPOBATH PE3YJIbTATHI, JI€JIaTh BBIBOJABI HAa OCHOBE MOJYYEHHBIX
pe3ybTaToB,;

BBISIBJISITH U OOOCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH pa3HBIX YPOBHEW OpraHu3alvu
JKU3HHU;

YCTaHABIIMBATh CBSI3b CTPOCHUS M (PYHKIIMHA OCHOBHBIX OMOJOTHYECKUX MAKPOMOJICKYJI, MX
pOJIb B IIpoLieccax KJIETOYHOTO METa00IU3Ma;

pemiath 3a7aud Ha ompejenenue nocienoBatenbHocTH HykineotuaoB JIHK u uPHK (MPHK),
antukonoHoB TPHK, mocnenoBarenbHOCTH aMHUHOKHUCTIOT B MOJIEKyJie Oelka, MpUMEHsisl 3HaHUs
0 peaKUMsX MAaTPUUYHOTO CUHTE3a, TEHETHYECKOM KOJI€, MPUHIUITE KOMIIJIEMEHTAPHOCTH;

JienaTh BBIBOJBI 00 M3MEHEHHUAX, KOTOPhIE TPOMU30UIYT B MPOIIECCaX MAaTPUYHOTO CHHTE3a B
clly4yae U3MEHEeHHs noclieoBaTenbHOCTH HykieoTua0oB JTHK;

CpaBHHMBaTh (pa3bl JI€ICHUS KIETKH, pellaTh 3aJaud Ha OmpejelieHue U CpaBHEHUE
KOJMYeCcTBa reHernyeckoro Marepuana (xpomocom u JIHK) B KiIeTkax MHOTOKJIETOYHBIX
OpPTaHWU3MOB B Pa3HBIX (Pa3ax KIETOYHOTO ITUKJIIA;

BBIABJISITH CYILIECTBEHHbBIC NMPHU3HAKKA CTPOCHHS KIIETOK OPraHU3MOB Pa3HbIX LAPCTB KUBOU

NPUPOIbI, YCTAHABIMBATH B3aUMOCBSA3b CTPOCHHS U (DYHKIMI YacTei U OPraHOUIO0B KIIETKH;



000CHOBBIBATh B3aWMOCBSI3b IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHOB; CpaBHHUBATh
MPOIECCHl MIACTHYECKOTO U JHEPreTUYECKOr0 OOMEHOB, MPOUCXOJANINX B KJIETKaX >KUBBIX
OpraHU3MOB;

OTIPENICTIATh KOJUYECTBO XPOMOCOM B KJIETKaX PACTEHUH OCHOBHBIX OTJCJIOB Ha Pa3HBIX
JTanax XU3HEHHOTO IIUKIIA;

peliaTh TeHeTHYeCKUe 3a/la4yd Ha JAWTUOPUIHOE CKpEUIMBAaHUE, CICIUICHHOE (B TOM 4YHCIIe
CLEIJICHHOE C II0JIOM) HAacJeJIOBaHME, aHAIU3HUPYIOllee CKpPEUIMBAHUE, MPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH M 3aKOHOMEPHOCTH CIICTNICHHOTO HACJICI0BAHMS;

pacKpbIiBaTh MPUYHHBI HACIEACTBEHHBIX 3a00JeBaHUIl, apryMEHTUPOBATh HEOOXOIUMOCTH
Mep NpeIyNnpeKIeHUs TAKUX 3a00JICBaHUIA;

CPaBHHMBATh Pa3HBIC CIIOCOOBI PAa3MHOKCHHUS OPTaHU3MOB;

XapaKTEPU30BaTh OCHOBHBIC 3TAITBl OHTOI'CHE3a OPTaHU3MOB;

BBISIBJISITH MPUYUHBL M CYIIECTBEHHBbIE MPU3HAKM MOIU(MUKAIMOHHOW M MYTalMOHHON
W3MEHUYUBOCTH; 00OCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

000CHOBBIBATh 3HAUYEHUE PA3HBIX METOJOB CEJEKIIMH B CO3JIaHUU COPTOB PACTCHHH, MOPOJT
JKHUBOTHBIX U IITAMMOB MUKPOOPTaHHU3MOB;

000CHOBBIBaTh MPUYNHBI H3MEHSIEMOCTH U MHOTO00pa3usi BUAOB, IPUMEHSISI CHHTETUUYECKYIO
TEOPHIO IBOJTIOIUH;

XapaKTEepU30BaTh TMOMYJAIHUI0 KaK EJAWHHUILy OBOJIONWHU, BHJ KaK CHCTEMaTHYECKYIO
KaTerOpHIO U KaK pe3yJibTaT 3BOIIOLNY;

YCTaHABJIUBATh CBSI3b CTPYKTYPbI U CBOMCTB SKOCHUCTEMBI;

COCTABJISITh CXEMBl TIEPEHOCAa BEIIECTB W HHEPTUM B OKOCHUCTEME (CETH TUTaHUs),
MIPOTHO3UPOBATH WX U3MEHEHHUSI B 3aBUCUMOCTH OT U3MEHEHHS ()aKTOPOB CPE/IbI;

apryMEHTUPOBAaTh COOCTBEHHYIO MO3MIIMIO MO OTHOIICHHIO K SKOJOTHYECKHM MpobieMam u
MOBEJICHUIO B IPUPOIHOM CPEJIE;

000CHOBBIBaTh HEOOXOAMMOCTh YCTOMUHMBOIO Pa3BUTHUS KaK YCIOBUS COXpaHEHUs Onochepsl;

OIICHUBATH MPAKTHYECKOE M ITUUYECKOE 3HAYCHHE COBPEMEHHBIX HCCIICIOBAHUNM B OMOJIOTHH,
MEAHIIMHE, YKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OILICHKY;

BBISIBJISITH B TEKCTE OMOJNOTHYECKOTO COJEpKaHUS TPoOJieMy U apryMEHTHPOBAHHO €e
OOBACHATE;

MPEACTABISITE OMOJOTHYECKYI0 WH(OpPMAIMIO B BHJE TEKCTa, TAOJMIIBI, CXEeMbI, Tpaduka,
JUarpaMMbl U JIelaTh BBIBOABI HAa OCHOBAHWUU MPEACTABICHHBIX JAHHBIX; MPeoOpa3oBBIBATH

rpaduk, TadIuLy, IUArpaMMy, CXEMY B TEKCT OUOJIOTMYECKOTO CONEPIKAHMS.
9 y’ y’ y

BbinyckHUK Ha yIi1y0JIeHHOM YPOBHeE MOJIYYUT BO3MOKHOCTh HAYYUTHCH:



OpP2aHU308b16AMb U NPOBOOUMb UHOUBUOVAILHYIO UCCIE008AMENLCKYI0 0esmMelbHOCHb HO
ouonoeuu (uru  pazpabameieamsv  UHOUBUOYAIbHLIL — NPOEKM):  GblOGU2AMb  SUNOME3bI,
naaHupoeams  pabomy, omoupams U npeobpaz0svieamsb  HeobXo0UMYI  uHdopmayuo,
nPoBOOUMDb IKCHEPUMEHMbL, UHMEPNPEemuposams pe3yivmamyl, 0elams 6bl800bl HA OCHOBE
NOJLYYEHHBIX PEe3YIbMamos, npedCmagianms NPOOYKm C80UX UCCIe008AHULL,

NPOCHO3UPOBAMb NOCIeOCMBUSL COOCMBEHHBIX UCCIEO08AHULL C YUEMOM IMUYECKUX HOPM U
9KONOSUHECKUX MPebO8aAHULL,

8bI0ENAMb  CYUECMBEHHbIE O0COOEHHOCMU JICUSHEHHbIX YUKI08 NpeoCmasumeneii pPasHblX
0mMOeN08 pacmeHuil U MUN08 HCUBOMHBIX, U300PAICAMb YUKIbL PA3GUMUSL 8 BUOE CXEM,

AHATU3UPOBAMb U  UCHONL308AMb 8 PeUeHUU YYeOHbIX U UCCIe008ameNbCKUX 3a0ay
UHGOpMayuI0 0 COBPEMEHHBIX UCCIEO08AHUAX 8 OUOI02UU, MeOUYUHE U IKOTO2UU,

apeymeHmuposamy HeoOX00UMoCms cunmesa eCcmecmeeHHO-HAYUHO20 u
COYUOZYMAHUMAPHO20 3HAHUSL 8 DNOXY UHDOPMAYUOHHOU YUSUTUZAYUU,

MOOenupogams  U3MeHeHue IKOCUCmemM Noo GIUAHUEM PA3IUYHBIX 2PYNN  (haKkmopos
OKpYdHcaroufeli cpeovl;

8bISABISIMb 8 NpoYecce UCCIe008aAMENbCKOU O0esIMENbHOCMU NOCIeOCMBUsL AHMPONO2SEHHO20
6030€licmBUsi  HA  IKOCUCIEMbl — C80€20  PecUOHd, Npeoaazamv  CHOCOObL  CHUMNICEHUs
AHMPONO2EHHO20 8030€lCBUsL HA IKOCUCTHEMbL,

UCNONb308aMb  NpUOOpemeHHble  KOMNeMmeHYyuu 6 NPAaKmuyeckou OesmerbHoCmu U
NOBCEOHEBHOU  JiCU3HU Ol  Npuobpemenus Onvlma O0esameibHOCmu, npeouiecmayioujel

npogheccuonanvHoll, 8 0CHO8e KOMOPOU JIeHcUm OuUono2us Kaxk y4ebnsiii npeomen.



puioxenne Ne 1

KanengapHo-remaTuyeckoe mjiaHupoBaHue ypokos ouoJioruu B 10 kiacce

Howmep Tema ypoka
ypoka

Tembl MpoekToB

KaJ’IeHIlapHO-TeMaTI/I‘leCKOQ IJTAHUPOBAHHE YPOKOB ouosioruu B 11 Kiaacce

Howmep Tema ypoka
ypoOKa

Tembl IpoeKTOB

IIpuioxenne Ne 2

KoHTposbHO- H3MepHuTeIbHbIC MATEPHAJIBI 110 0M010THH (2 BADHAHTA)




		2023-06-29T15:51:07+0300
	Лобанова Елена Николаевна




